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Editorial on the Research Topic Perspectives and opinions in health services, volume II



Introduction

Understanding what shapes the accessibility, effectiveness, and efficiency of health services is a prerequisite for their informed governance. The quality of care depends not only on clinical excellence or the availability of resources, but on how interventions are designed and implemented within specific institutional, economic, and social contexts. At the same time, a system's ability to deliver services effectively requires an equally clear-sighted appraisal of its internal constraints: organizational cultures, governance arrangements, financing schemes, the organization of professional work, and monitoring and evaluation tools. It is at the intersection of these two levels – contextual conditions and the revision of internal arrangements – that the possibility of protecting health in an equitable and sustainable way is ultimately decided.

Against this background, this Research Topic was conceived to gather perspectives and opinions on how to improve the effectiveness, delivery, and efficiency of health services, with the aim of achieving more equitable and sustainable care outcomes. The choice to focus also on argumentative formats such as Perspective and Opinion articles reflects the conviction that, in a phase of accelerated transformation of health systems, producing new evidence is not enough: it is necessary to connect data, theoretical frameworks, and policy choices, making explicit the organizational and ethical implications of different strategies. The 18 contributions collected in this Research Topic are situated within this framework and, drawing on heterogeneous experiences, explore how services can be delivered and optimized to strengthen care quality and distributive justice in health systems.



Access to essential health services: resource management, prevention, and responses to crises

A first cluster of articles addresses access to health services starting from its most elementary precondition: the availability and continuity of essential functions (1, 2). Zakir et al. highlight that, in public hospitals in Harar, eastern Ethiopia, weak laboratory services translate into repeated interruptions of a substantial share of available tests, including critical investigations for clinical management. These discontinuities are linked not only to shortages of reagents, but to unreliable supply chains and governance arrangements unable to ensure operational continuity, with direct implications for equity and patient safety. Complementing this, Woldeyohanins et al. document, in the comprehensive specialized hospitals of the Amhara region, a substantial proportion of missing or non-functioning equipment, often due to lack of spare parts, delays in installation, and absence of scheduled maintenance – technological investments that risk becoming locked-in capital that does not generate service value.

Donations of medical devices from the so-called Global North do not, in themselves, offer a sufficient solution for low- and middle-income countries. Paustian et al. show that a considerable proportion of equipment donated to two Ugandan hospitals remains unused or fails prematurely because of mismatches with local infrastructure, lack of maintenance capacity, and absence of life-cycle planning. On this basis, the authors formulate eight theses for a sustainability-driven approach to donation that assigns donors responsibility for the entire life cycle of the device and reframes donation not as an episodic charitable gesture, but as a lever to structurally and equitably strengthen recipient health systems.

Beyond technologies and donation policies, access to essential services also depends on how systems invest in prevention, design financing strategies, and organize themselves to withstand sustained pressures, including health crises. Yang et al. document how the progressive implementation of integrated programs for the prevention and control of congenital disorders is associated with a marked reduction in late fetal and early neonatal mortality among infants with malformations, alongside an increase in early fetal mortality and elective terminations of pregnancy, plausibly linked to more timely prenatal diagnosis.

Cao et al. address the sustainability of Pharmacy Intravenous Admixture Services (PIVAS), showing how fragmented tariffs, often set below actual costs, generate a structural tension between the recognized role of these services in ensuring quality and safety and the fragility of their financing model.

Bosonkie et al. analyze the performance of child nutrition services in the Democratic Republic of the Congo during the COVID-19 pandemic, showing how their marginalization within response plans undermined the continuity of a function essential to child health. Acute health crises thus operate as stress tests of systems’ ability to guarantee essential services, revealing structural vulnerabilities that both predate and outlast the emergency (3).

Finally, Alasousi et al. shift the focus to service use patterns in Kuwait, linking high reliance on emergency departments to users’ weak perception of the role of primary care, despite substantial investments in the sector. Patients who identify primary care centers as their first point of contact display significantly greater awareness and trust, while more than half of respondents continue to view the emergency department as more important than the family physician. This clearly indicates that strengthening primary care is not only a matter of infrastructure but also requires information strategies and public legitimation of its coordinating role within the health system.

Taken together, these contributions find an operational synthesis in the 12-step framework proposed by Chen, which organizes a broad and fragmented body of evidence on delays, waiting times, organizational barriers, and social determinants of access into a coherent model that healthcare organizations can use to guide interventions on processes and resources. Access is thus reframed as an object of intentional design, rather than a mere by-product of logistical constraints, in which infrastructure, governance, and social factors must be addressed in an integrated way.



Resilience, responsibility, and power in health systems

A second thematic axis weaves together theoretical reflection and context-specific analyses around resilience, social responsibility, and the politicization of health policy. Jatobá et al. develop a genuine epistemology of resilience in public health, explicitly distancing themselves from the reductionist use of the term as mere emergency responsiveness (4–6). Building on four axioms, they define resilience as the capacity to guarantee essential functions on a continuous, universal, and equitable basis under external and internal pressures, acute shocks, and chronic stressors. Resilience is not equated with the “coping” ability of individual professionals but conceptualized as a dynamic process of learning and system transformation aimed at preserving universality and equity over time.

Haddiya et al. apply this lens to public nephrology services in ten African countries, asking patients and nephrologists to what extent hospitals can be considered socially responsible – that is, able to ensure quality and appropriateness of care, financial and geographic accessibility, and compliance with ethical and confidentiality standards (7). Their findings depict a stark picture and shift the focus from simple resource scarcity to the quality of governance, financing arrangements, and rights protection, making working conditions, respect for privacy, and effective access to treatment concrete operational indicators of social responsibility.

Perry et al. extend the theme of responsibility to research partnerships in global health, showing how persistent power asymmetries between institutions in the Global North and the Global South continue to shape research agendas, authorship, and the distribution of benefits. The authors call for a structural revision of funding mechanisms, research governance, and authorship criteria so that such programs become sites of epistemic justice rather than reproducing, in updated forms, colonial logics.

Choi and Fitzek bring the focus back inside a single health system by mapping health services research (HSR) in Austria. Their bibliometric analysis documents steady growth in output, concentrated in areas such as mental health, patient-centred care, disease management, and digital solutions, but also reveals gaps concerning vulnerable populations, economic evaluations of primary care, and transparency regarding funding and conflicts of interest. HSR is thus proposed as a form of cognitive infrastructure that is indispensable for informing allocation decisions and organizational reforms.

If the previous contributions address the responsibility of institutions and partnerships in translating principles of equity into practice, similar issues arise when these demands enter national policy arenas. In this regard, Cecannecchia examines the U.S. initiative “Make America Healthy Again” from a combined public health and medico-legal perspective, acknowledging the legitimacy of concerns around chronic disease, environmental determinants, and industrial conflicts of interest, while warning against the risks of a highly politicized agenda grounded in oversimplified causal narratives and selective uses of evidence. The result may be litigation based on weak standards of proof, erosion of the legitimacy of regulatory authorities, and distorted priority-setting, with potentially regressive effects on equity and access: a reminder of the need to keep ambitious policy reforms firmly anchored to robust scientific standards of evidence and rigorous assessments of their broader health and social implications (8, 9).



Health professions, education, and organizational models for service equity

A third set of contributions centres on health professions, the contexts in which they work, and the organizational models that can either enhance or undermine their role. Senbetu et al. investigate work motivation among nursing staff in nine public hospitals in southern Ethiopia, finding only partially satisfactory levels and marked differences across facilities. Demotivation is attributed primarily to system-level factors – weak leadership, unbalanced workloads, shortages of resources and protective equipment, non-competitive salaries, and limited professional recognition – rather than to individual deficits, underscoring that nurse retention is a structural determinant of the quality and equity of hospital care.

Briguglio et al. shift the focus to chronic care management in Italy, arguing that dietitians and physiotherapists should be regarded as key actors in community-based prevention along the entire continuum of care. Drawing on major orthopaedic care pathways, they illustrate how structured interventions on diet and physical activity, including tele- and home-rehabilitation models, can improve functional outcomes, prevent or delay complications, and reduce reliance on high-intensity treatments.

In the U.S. context, Cheney et al. align with a growing body of work that frames student-run free clinics as strategic infrastructures both for improving access to care among underserved populations and for training future physicians (10, 11). The experience of the Coachella Valley Free Clinic, developed with Latino and Indigenous agricultural worker communities, shows how these settings can function as privileged sites for building structural competency and leadership skills among trainees.

Du Preez et al. reconstruct a values-driven affiliation between a public medical school and a large private provider in Dubai, showing – through the Public Private Affiliation Journey framework – how joint governance, a shared vision, and a non-dominant role for financial incentives can turn a public–private partnership into a stable infrastructure for clinical education, research, and service improvement.

Finally, Bowman et al. analyse, in a Texas safety-net hospital, how patients with systemic lupus erythematosus from underrepresented groups and their clinicians perceive telemedicine. They show that remote visits can reduce important structural barriers, but introduce new inequities related to digital literacy, the quality of the clinical relationship, and language. Telemedicine emerges as a potential lever for equity only if it is intentionally designed around the dimensions of accessibility, acceptability, and appropriateness, rather than adopted as a mere technological substitute for in-person encounters.



Conclusion

Taken together, the contributions in this Research Topic show that the organization of services is not a self-contained technical layer, but a key locus in which questions of justice, responsibility, and the use of knowledge are worked out in practice. Whether the issue is ensuring continuity of essential services, rethinking resilience as a system property, redefining professional roles and training environments, or interrogating power relations in research and policy, the articles collected here converge on a common point: improving effectiveness, delivery, and efficiency requires simultaneous action on infrastructure, governance, organizational models, and knowledge production. Rather than offering definitive solutions, these papers provide conceptual frameworks, operational tools, and research agendas that can help diverse health systems make their choices more explicit and the consequences of those choices for equity, quality of care, and sustainability more transparent.
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Background: Quality laboratory services are key in the healthcare system for successful diagnosis and patient care. Uninterrupted laboratory services are needed to meet the needs of all patients and clinical personnel, but studies in developing nations revealed that most clinicians were dissatisfied due to the lack of quality laboratory services and frequent interruptions.



Objective: This study aimed to assess the level of health laboratory service quality, service interruptions, and its predictors in public Hospitals in Harar town, eastern Ethiopia.



Method: A facility-based cross-sectional study was conducted at Hiwot Fana Specialized University Hospital and Jugel General Hospital between January and April 2024. Data collection utilized Standardized Stepwise Laboratory Improvement Process Towards Accreditation (SLIPTA) checklists and questionnaires based on the Ethiopian Hospital Standard Transformation Guidelines. Data were entered and analyzed by Statistical Package for the Social Sciences, version 26. Descriptive statistics such as frequencies, proportions, and means, were calculated. Binary and multivariable logistic regression models were applied to identify predictors with adjusted odds ratio (AOR) and a cut-off p-values <0.05 with 95% confidence interval (CI).



Results: Two public hospital laboratories and their 54 laboratory professionals were involved in our study. According to our study, the mean score of the two public hospitals was 168.5 (61%), while Hiwot Fana specialized university hospital scored 212 (77%) and Jugel General Hospital scored 127 (46.1%). The study also revealed that out of 72 tests, 31 (43.05%) were interrupted, with clinical chemistry tests being the most interrupted (16, 51.6%) followed by Serology (7, 22.6%) and Hematology (4, 12.9%) tests. Lack of timely management response (AOR = 7.78, 95% CI = 1.48–40.83) and shortage of supplies (AOR = 60.8, 95% CI = 1.07–32.83) were significantly associated predictors of laboratory service interruptions.



Conclusion: Neither of the hospital's laboratories met the required score of the SLIPTA standard for quality clinical laboratory services. Moreover, laboratory service interruptions were very common in the two public hospitals in which clinical chemistry, serology and hematology tests were the most frequently interrupted. Shortage of reagents and supplies and inefficient laboratory management are the major causes of service interruptions. So, policymakers and other stakeholders should support continuous quality improvement for a better patient clinical outcome.
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Introduction


Background

Health laboratory services play a pivotal role in disease prevention, diagnosis, management and monitoring (1). Despite technological advancements in clinical laboratory services in many developed countries, laboratory services have not met the minimum standard in resource-limited nations. This is because there are a limited number of skilled medical laboratory professionals, poor infrastructures, and limited availability of advanced equipment (2). According to the World Health Organization (WHO), there is a global shortage of healthcare professionals, with an estimated 18 million healthcare workers needed to achieve universal health coverage (3). The American Bureau of Laboratory Statistics projects a nationwide need for a 13% average increase in medical laboratory technologists and technicians between 2016 and 2026, which is nearly double the current 7% underlying average increase in all occupations (4). Furthermore, the lack of national and local medical laboratory policies leads to common laboratory service interruptions in low-income countries like Ethiopia (5). Clinical laboratory risk analysis shows that multiple risks may occur due to chemicals in the laboratory environment, biological factors, differences in work equipment, and the inherent dangers of biomedical research (6). As a result, efforts to achieve equality in healthcare services remain important policy concerns, particularly in developing countries (7).

Quality in medical diagnostics is defined as the reliability, accuracy, and timeliness of laboratory test results. This needs quality management practices which focus on ensuring 12 quality essentials: personnel, organization, purchasing and inventory, equipment, process control, documents and records, information management, occurrence management, assessment, facility and safety, process improvement, and customer services (8). Poor quality laboratory services often lead to unnecessary expenditures, misery in human lives and suffering, and overuse of antibiotics for inappropriate clinical circumstances which result in the emergence of drug-resistant microorganisms (9). In addition, interruption of laboratory service may cost a human life, create a negative impact on an organization's reputation, and cause revenue loss (10). Furthermore, laboratory service interruptions are not compatible with ongoing hospital operations and would have an immediate negative impact on the high-acuity clinical services that are essential for acute care hospitals (11). In sub-Saharan Africa, the major challenge in delivering quality health services is lack of reliable medical laboratory services (12). The most common challenges are a lack of internal quality control materials and other reagents, inconsistent electric power supply, and a limited number of trained laboratory personnel. In addition, inflated equipment maintenance and calibration costs are obstacles in delivering a timely laboratory service (13).

Some studies revealed that laboratory service quality in Ethiopia remains insufficient due to several reasons, including lack of quality and adequate equipment, non-adherence to standard operating procedures, no continuing professional development, unavailability of adequate supplies and reagents, poor customer service management, lack of regular internal and external quality assessment activity, interrupted laboratory service, absence of result verification, and inadequate laboratory safety (14).

In Ethiopia, clients are often not satisfied with clinical laboratory services due to poor service delivery and interruption (15). However, the quality level of health laboratory services and frequency of service interruptions are not sufficiently evaluated in hospitals in Eastern Ethiopia. Therefore, this study aimed to assess the level of health laboratory service quality, frequency of service interruption, and its predictors in public hospitals in Harar town, eastern Ethiopia.




Materials and methods


Study settings

The study was conducted in two public hospitals situated in Harar town, eastern Ethiopia. Harar is the capital city of Harari regional state. The city is one of the oldest cities in Ethiopia, and is 526 km away from Addis Ababa, the capital city of Ethiopia. According to the Central Statistical Agency forecast of 2022, the population of Harari regional state was 276,431, of whom 139,576 were male and 136,855 female (16). Harari region has two public hospitals, one military hospital and one private hospital. The public hospitals, namely Hiwot Fana Specialized University Hospital (HFSUH) and Jugel General Hospital (JGH), were selected for this study as they provide multidimensional healthcare services.



Study design and period

A facility-based cross-sectional study was conducted from January to April 2024.



Study population

The study populations were the HFSUH and JGH laboratories in Harar town and laboratory professionals who were working in these public hospitals during the data collection period.



Inclusion and exclusion criteria


Inclusion criteria

The study included HFSUH and JGH laboratory tests that were performed in the hospitals 3 months before initiation of the study. Laboratory professionals working at least in the previous 6 months in the selected hospital were also included in the study.



Exclusion criteria

The laboratory tests that were not performed within the previous 3 months prior to initiation of the study, laboratory professionals who worked for less than 6 months or were on leave during the study period, and involuntary laboratory professionals were excluded from the study.




Sample size determination

We estimated the sample size for analyzing predictors of service interruptions using a single population proportion formula by taking 28% laboratory service interruption in hospitals in Addis Ababa (17). Level of significance (α) = 0.05, marginal error (d) = 5%, Z (α/2) = Z-score at 95% confidence interval (CI) = 1.96. Based on the formula the sample size (n) would be 272. However, the total number of laboratory professionals working in the selected hospitals was 59. Therefore, we employed a sample size correction factor and the final sample size became 54 after considering a 10% non-response rate.



Data collection method

A convenient sampling technique to assess the level of health laboratory service quality was to collect primary data using the WHO Standardized Stepwise Laboratory Improvement Process Towards Accreditation (SLIPTA) checklist version 2:2015 (18). The WHO SLIPTA checklist, version 2:2015, evaluates laboratory quality system performance based on 12 essentials, and was established to strengthen clinical and public health laboratory systems in developing countries and to achieve the requirements of ISO 15189.

The study also utilized a checklist adopted from the Ethiopian Hospital Standard Transformation Guideline (EHSTG), which had originally been devised to determine the magnitude of laboratory service interruption and its predictors in the selected public hospitals (19). The second checklist adopted from EHSTG was used to assess the status of laboratory service interruption. The assessment was conducted in all laboratory units including clinical chemistry, parasitology, urinalysis and body fluid analysis, hematology, serology, mycology, and bacteriology services. The checklist was used to collect interrupted tests based on the number of tests expected to be done for three consecutive months in both hospitals. Moreover, a structured self-administered questionnaire was used to get data for the socio-demographic characteristics and professional experiences of the study participants.

The data was collected by four trained laboratory professionals and supervised by senior experienced medical laboratory professionals who are certified in Laboratory Quality Management and Strengthening Laboratory Management Toward Accreditation.



Measurements

The level of laboratory service interruption was measured across three consecutive months using a standard checklist adopted from the EHSTG. A “tick” was recorded if the test was done or not interrupted and “x” if the test was not done or interrupted. The test counted as interrupted if the test was not done for 1 or more than 1 day. Then calculation is done as follows:


	 •Percentage of interrupted tests in each hospital = (sum of interrupted tests from all services/number of tests expected to be done in the hospital) × 100.

	 •Percentage of total average number of interrupted tests in public hospital = (average number of interrupted tests in all public hospitals/number of expected tests to be done in public hospitals) × 100.



The level of quality laboratory services is determined based on the total quality management practice of the hospital laboratory. The SLIPTA Checklist contains 12 main sections that have a total of 275 points.


Dependent variable


	 •Level of laboratory service quality.

	 •Magnitude of laboratory service interruption.





Independent variables

Socio-demographic characteristics, professional levels and experiences, and quality essentials: document and records, management review, organization and personnel, client management and customer service, equipment, evaluation, and audits, purchasing and inventory, information management, process control, identification of non-conformities, corrective and preventive action, occurrence management and process improvement, facilities, and safety. Predictors of laboratory service interruptions: resource, management support, infrastructure, natural disaster, and emergency.




Operational definitions of variables

Laboratory service interruption: if the test was performed 3 months prior to initiation of the study in the hospital and it is not done for the one or more days during the study period, it counted as interrupted (19).

Laboratory service quality: the degree to which a set of inherent characteristics fulfills requirements (8).

Management review: top management reviews the organization’s quality management system at planned intervals to ensure its continuing suitability, adequacy, effectiveness, and alignment with the strategic direction of the organization (20).

Resources: means availability of budget, reagent and supply, quality equipment, calibration and control, and equipment maintenance with spare parts (8).



Quality control

The checklists and questionnaire were pre-tested in Haramaya General Hospital with 5% of the total calculated sample size of laboratory professionals to identify ambiguity and potential challenges. In the actual study the raw data was checked every day for completeness and consistency. Training was given to data collectors on the purpose of the study and its method of data collection.



Method of data analysis

After checking the completeness and consistency of the collected data, the data were entered and analyzed using SPSS software version 26. Descriptive statistics were performed to calculate, the means, percentage of interruption of tests in each laboratory unit, and the frequency of event occurrences. The SLIPTA Checklist contains 12 main sections that have a total of 275 points. Each item has been awarded a point value of 2, 3, or 5 points based on relative importance and/or complexity. Service levels were evaluated based on the final scores of 12 quality system essential elements. Those laboratories that scored <55%, 55%–64%, 65%–74%, 75%–84%, 85%–94%, and ≥95% were awarded 0, 1, 2, 3, 4, and 5 stars, respectively (18). Bivariate and multivariable logistic regressions were used to identify the association between outcome and independent variables. Independent variables with p-value <0.25 were carried on into a multivariable logistic regression model. Independent variables that had p-values <0.05 with 95% CI were considered to be a significant association. The major findings were summarized and presented in tables and figures.



Ethical consideration

The principle of health research ethics was maintained, and ethical clearance was obtained from Haramaya University's College of Health and Medical Science and the Institutional Health Research Ethical Review Committee. The permission letter and informed, voluntary, and signed consent were taken from the HFSUH and JGH directors. Similarly, informed written signed consent was obtained from each study participant after explaining the research purpose, procedure, period, possible risk, and benefit. Every study participant had the right to make a decision about participation in the study and participants who were not willing to participate in the study were not forced to participate. All responses were coded to maintain confidentiality of the respondents for the information given.



Information dissemination

The result of this study was submitted to Haramaya University, College of Health and Medical Sciences, and the School of Medical Laboratory Sciences as well as Harari Regional State Health Office, HFSUH, and JGH to inform the policies and programs.




Results


Level of laboratory service quality

According to EHSTG, 76 types of tests are expected to be performed in a specialized hospital whereas 68 types of tests are anticipated in a general hospital (19). In our study, 72 (94.7%) and 64 (94%) types of tests are available in HFSUH and JGH, respectively. Both hospital laboratories have clinical chemistry, parasitology, urinalysis and body fluid analysis, hematology, serology, mycology, and bacteriology service units. According to the SLIPTA Checklist, which contains 12 main sections, our assessment findings indicate that from the two laboratories, none of them met the required standard. The mean score of the two hospitals was 168.5 (61%). The mean laboratory service quality scores of HFSUH and JGH laboratories were 212 (77%) and 127 (46.1%), respectively.

The least mean service quality scores were observed in information management (47.60%), equipment (51.4%), purchasing and inventory (56.25%), management review (57.12%), and occurrence management (58.30%) in the two hospitals. Mean scores above average were recorded for process improvement (69%), evaluation, and audits (70%). Considerably greater scores for the 12 essential quality elements were observed in the HFSUH laboratory than the JGH laboratory, but none of them met the SLIPTA recommended maximum mean score (Figure 1).


[image: Bar chart comparing percent achievement on essential quality elements among HFSUH laboratory, Jugel hospital laboratory, and mean score of two public hospitals, with HFSUH generally scoring highest and Jugel lowest across all categories and totals.]
FIGURE 1
The percent score recorded based 12 essential quality elements in public hospitals laboratories, Harar town, January 2024 to 8 April 2024.




Magnitude of laboratory service interruption

The total numbers of interrupted tests in public hospitals were assessed based on existing laboratory services. The existing laboratory service performance was followed on a daily basis for 90 days to detect potential laboratory test interruptions. The data collectors recorded the type of test interrupted, the time of interruptions and the reason for the interruptions. Of all 72 tests in the two hospitals, on average 31 (43.05%) tests were interrupted at least for 1 day. Clinical chemistry test interruption accounted for 16 (51.6%) followed by 7 in serology (22.6%) and 4 in hematology (12.9%). Parasitological and urine analysis tests were the least interrupted, with parasitology test interruption occurring only for 1 day and no interruption of urinalysis.

The laboratories at both hospitals did not provide continuous diagnostic services for all available tests according to EHSTG. In the HFSUH laboratory 19/76 (25%) laboratory tests were interrupted at least for 1 day; accounting for the highest interruptions were of serology tests (6/9, 31.6%), hematology tests (5/19, 26.3%) and clinical chemistry (5/19, 26.3%). Of the 68 tests, 43 (63.2%) at JGH laboratory services were interrupted for at least 1 day, in which clinical chemistry tests (28/43, 65.1%), serology (7/43, 16.3%), and hematology (3/43, 7%) accounted to the highest proportions of interruptions.

We also assessed the common reasons for laboratory service interruptions. Cardiac function tests, thyroid stimulating hormone (TSH) and hematological tests were interrupted due to a shortage of reagents. Serological tests, occult blood, and potassium hydroxide (KOH) tests were discontinued mainly due to a shortage of test kits in the HFSUH laboratory. In the JGH laboratory all clinical chemistry tests and some hematological tests were interrupted due to a shortage of reagents. Besides occult blood, KOH tests, and serological tests were interrupted due to a lack of test kits. In this hospital cerebrospinal fluid (CSF) analysis, India ink, culture, and sensitivity were not started in the hospital. Chemistry tests for blood glucose, lipid profiles, liver function tests, renal function tests, and cardiac function tests had a longer interruption, starting after 63 days of interruption, but albumin was interrupted again, due to a failure to pass calibration.

Out of 31 laboratory service interruptions in these public hospitals, 27 (87%) were due to shortages of reagents and test kits. KOH tests, India ink, and hematology tests (bleeding time, reticulocyte count, and prothrombin time) were interrupted for 90 days in both hospitals. HFSUH laboratory experienced interruptions in cardiac function tests (lactate dehydrogenase, creatinine kinase subunit M and B, and creatinine phosphokinase) for 90 days and from hormonal tests TSH was interrupted for 90 days. Jugel General Hospital laboratory experienced interruptions in electrolyte tests, cardiac function tests, and hormonal tests for 90 days each. HFSUH laboratory experienced no interruptions in CSF analysis and electrolyte tests. JGH laboratory experienced a 90-day interruption in CSF analysis and electrolyte tests, and also 63-day interruptions in liver function tests and renal function tests (Table 1).


TABLE 1 Number of days laboratory services interruptions and reasons of interruptions in public hospitals in Harar, January 2024 to 8 April 2024.

[image: Table comparing types of laboratory services with duration and reasons for interruption at HFSUH and JGH laboratories; interruptions vary by test, with common causes being lack of reagents or test kits and hospital-specific issues.]



Predictors of laboratory service interruption

In total, 52 laboratory professionals participated, with a response rate of 96.3% in which 28 (53.8%) were male and 24 (46.2%) female. The highest number (22, 42.3%) of participants fell between the 30 and 35 years age group with a mean age of 36.19 years (SD = 6.38, a range of 24–54 years). The participants’ educational backgrounds are diverse; 40 (76.9%) of them have BSc degrees, 8 (15.4%) have a diploma or certificate, and 4 (7.7%) have a master's degree. In addition, 23 (44.2%) had 6–10 years’ work experience as laboratory professionals and the majority of the respondents 37 (71.1%) were working in a current hospital for more than 6 years. The majority of participants (47, 90.4%) identified as ordinary laboratory staff and a few participants (5, 9.6%) were occupying specialized positions such as safety officers, quality officers, and laboratory heads (Table 2).


TABLE 2 Socio-demographic characteristics of study participants in public hospitals, Harar, 8 January 2024 to 8 April 2024.

[image: Table summarizing characteristics of laboratory professionals, including sex, age, education, total service years, and position, with frequencies and percentages. Most are male, aged thirty to thirty-five, hold a first degree, and work as staff.]

According to this study, 37 (71.1%) of the participants responded that their laboratory services were continuously available while the rest (12, 23.1%) of them indicated that their laboratory services were interrupted frequently. Nearly 81% (42) of them were dissatisfied with their salary and 37 (71.2%) of them blamed failings on a high workload (Table 3). In addition, 39 (75%) of them responded that there was lack of adequate training in their hospital laboratory while 37 (71.2%) stated that their laboratory had inadequate working spaces. Concerning continuous power supply, 36 (69.2%) participants reported that their laboratory obtained continuous power supply and 35 (67.3%) water supply, whereas 36 (69.2%) laboratory professionals responded that backup power was unavailable when the electric power went off.


TABLE 3 Response characteristics of laboratory professionals on laboratory service interruption in public hospitals in Harar, 8 January 2024 to 8 April 2024.

[image: Table summarizing predictors affecting laboratory services, grouped as individual factors, infrastructure, resource, top management support, and natural disaster or emergency. Each predictor lists the number and percentage of study participants who responded Yes or No to its availability or satisfaction.]

Three-fourth (38%) of the study participants believed that their clinical laboratory department had the insufficient budget. In addition, 38 (73%) of them indicated a shortage of human resources. Forty-one (78.8%) laboratory professionals understood that laboratory equipment was inadequate and 30 (57.7%) of them described malfunctioning equipment while 25 (48%) participants thought that equipment did not receive maintenance on time. According to this study concerning top management support, 36 (69.2%) laboratory professionals indicated that there were delayed responses from upper management for questions related to laboratory service, and 32 (61.5%) suggested there were no smooth communication systems.



Multivariable logistic regression analysis

In the bivariate analysis variables like insufficient human resources, unavailability of sufficient reagents and timely delivery of supplies, inadequate laboratory equipment, unavailability of equipment maintenance on time, unavailability of additional laboratory equipment to be used as a backup, occurrence of natural disaster or emergency, and delayed response of upper management response for questions related to laboratory service were all found to be significant. Variables with a p-value <0.25 were selected as candidates for multivariable logistic regression analysis. In multivariable logistic regression analysis variables like unavailability of sufficient reagents (p = 0.04) and supplies on time and lack of upper management response to laboratory service reports (p = 0.015) were statistically associated with laboratory service interruption (Table 4).


TABLE 4 Bivariate and multivariable logistic regression analysis of predictors of laboratory services interruptions in public hospitals laboratories in Harar, January 2024 to 8 April 2024.

[image: Data table comparing factors potentially associated with laboratory interruptions. Rows list variables related to laboratory resources and conditions. Columns present counts, crude and adjusted odds ratios with confidence intervals, and p-values for each factor. Statistically significant associations are marked with asterisks.]




Discussion

Based on the WHO Regional Office for Africa SLIPTA checklist, the mean score of the two public hospital laboratories in Harar was 168.5 (61%). However, HFSUH and JGH laboratories had quality essential scores of 212 (77%) and 127 (46.1%), respectively. The mean score of the two public hospital laboratories in Harar was higher than the study conducted in Addis Ababa, which showed that the average score for government laboratories was 78.2 (31.2%) points (21). The HFSUH laboratory score was higher than the study conducted in Addis Ababa, which showed that the overall implementation of the 12 quality system essentials was <35% (22), but the JGH laboratory score was similar to study conducted in Addis Ababa, which indicated that 9 of them had less than 55% (23). This might be due to a lack of training for laboratory professionals to implement a laboratory quality management system (24).

According to the current study, the HFSUH laboratory scored more than 50% of the values for all essential quality elements. In client management (90%), purchasing and inventory (83.3%), occurrence management (83.3%), and facility and safety (83.3%) scored the highest value of quality elements. This finding is higher than the study conducted in Addis Ababa, which scored values slightly over 50% only for equipment, purchasing, inventory, and information management (22). JGH laboratory scored more than 50% only in three essential quality elements like document and record (57.1%), process control (59.4%), and evaluation and audits (66.6%). Purchasing and inventory (29.2%), client management (30%), occurrence management (33.3%), equipment (37%), information management (38.1%), management review (42.9%), and organization and personnel (45.5%) were the least scored quality elements, which is similar with the study conducted in Addis Ababa (23) where occurrence management, corrective action, management review, information management, and process improvement were the least scored quality elements, scoring 23%, 30%, 40%, 49%, and 53%, respectively. This might be due to a lack of continuous communication with upper management about laboratory services (25).

According to the current study, there were service interruptions in both hospitals' laboratories. This may have various significant consequences, such as delays in diagnosing medical conditions, which can result in delayed treatments and potentially worsen patient outcomes, which may result in increased complaints from clinicians and customers (13). This may also increase healthcare costs; patients and healthcare providers may lose trust in the healthcare system, leading to potentially incorrect diagnoses or treatments (26).

According to our study, on average 31 (43.05%) of the tests in the two studied hospitals were interrupted. Clinical chemistry tests were highly interrupted which accounts for 16 (51.6%) of total interruption (31), followed by serology (7, 22.6%) and hematology (4, 12.9%). This is higher than in studies conducted in Gaza Strip, Palestine, and in the Democratic Republic of Congo, where the most common tests—clinical chemistry, hematology, and bacteriology, followed by parasitology were continuously available in all laboratories—though serology was infrequent in all laboratories (27). The other study conducted in Addis Ababa (17) indicates that in typical public hospitals, usually 17 (23%) of tests were interrupted for 76 (84%), days which is lower than our study. In the current study, clinical chemistry, hematology, and serology were frequently interrupted which is comparable with the study conducted in Addis Ababa by Mulu. This might be due to insufficient reagents and supplies, delayed response of upper management for questions related with laboratory services, inappropriate equipment maintenance, and shortage of budget allocation (28).

On the other hand, our study finding is consistent with the study conducted in the Guragae area of southern Ethiopia in which serious gaps in the availability of necessary testing were found in all facilities examined. The essential diagnostic tests including C-reactive protein, lipid profile, amylase and lipase, troponin/I, hepatitis B virus antigen, specific IgM antibodies to hepatitis B virus core antigen, glucose dehydrogenase-6-phosphate activity, and rapid HIV/p24 tests were interrupted. However, basic diagnostic services such as urine tests, random blood glucose tests, smear microscopy, and some serological tests were provided in all primary care units (29). Another study conducted in Addis Ababa indicated that all laboratory facilities had at least one or more basic fine needle aspiration cytology (FANC) laboratory test interruption for more than a day within the last 1 year (30). This indicates that these health facilities had a limited number of essential laboratory equipment, reagents, and supplies to perform all expected laboratory tests (31).

According to the current study, unavailability of sufficient reagents and supplies was the major predictor that was significantly associated with the interruptions of laboratory services. A laboratory with insufficient reagents and supplies available is about 6.8 times more likely to interrupt laboratory services than a hospital with sufficient reagents and supplies available on time (AOR = 6.8, p = 0.039, 95% CI = 1.07–32.83). Hospitals in which upper management do not respond immediately to laboratory service interruption report were found 7.7 times more likely to interrupt laboratory services than hospitals in which upper management respond immediately (AOR = 7.78, p = 0.015, 95% CI = 1.481–40.83). This study finding is consistent with studies conducted in Sri Lanka (32) and Malawi (33) which indicated that laboratory services were interrupted by shortages of reagents. Another study conducted in Addis Ababa indicated that laboratory tests were interrupted due to a shortage of reagents (30). This might be due to a lack of adequate budget allocation (31). In our study, upper management that did not respond immediately to questions related to laboratory service was another factor significantly associated with the interruptions of laboratory services. Similarly, the study in Addis Ababa (24) found that lack of top management response was a major reason for service interruption. This might be due to a lack of continuous communications with upper management about laboratory service to deliver continuous laboratory service (34).


Limitations of the study

For the financial reason, the study was conducted only in two public hospitals, and the laboratory service interruptions for less than 1 day were not also considered.




Conclusion and recommendation

The findings from the current study revealed that laboratory service quality in public hospitals did not meet the required maximum international standard. There are also frequent laboratory service interruptions, particularly in clinical chemistry, serology, and hematology tests. Upper management that did not respond immediately to questions related to laboratory service, unavailability of sufficient reagents, and supplies are the major predictors of these interruptions. Therefore, policymakers should focus on developing strategies to improve the quality of laboratory services. This could include delivering adequate training to laboratory professionals to implement, evaluate and identify areas for improvement, and track progress over time to improve the quality of laboratory services, since the laboratory with the lowest star rating experienced a high percentage of interruptions. Laboratory services should be consistently available. So, upper management of hospitals and regional health bureaus should give immediate responses to questions related to laboratory services and solve the problem related with the availability of sufficient reagents and supplies to improve laboratory service interruptions. Additional detailed studies should be conducted at the national and regional levels, including health centers and private hospital laboratories.
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Many students enter medical school with aspirations of expanding healthcare to underserved communities and reducing healthcare access barriers; yet they lack the leadership skills to achieve this goal. This perspective discusses the role of student-run free clinics in developing medical students’ leadership abilities—problem-solving, partnership building, planning, decision-making, and resource acquisition—to address the healthcare needs of marginalized patient populations. It also discusses how fostering leadership skills in the context of serving underserved patients also develops medical students’ structural competency and thus awareness of how inequities embedded within hierarchies and social institutions shape health outcomes. We use the example of the development of the Coachella Valley Free Clinic, a student-led and community engaged primary care clinic, to illustrate how student-run free clinics create opportunities for medical students to build leadership skills while addressing the healthcare needs of marginalized patient populations. Medical students, working alongside community health workers and federally qualified healthcare centers, devised a “pop-up” clinic model aimed at delivering care that is both culturally sensitive and linguistically appropriate, thereby addressing health disparities rooted in systemic inequality. As we argue, SRFCs create real-world settings where medical students can develop their leadership skills and understanding of inequities in health ultimately contributing to the broader goal of reducing health inequities by improving healthcare access for underserved patient populations.
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1 Introduction

Providing healthcare to medically underserved communities is a common thread in medical education. Due to the contextual specificity and dynamic nature of the challenges facing these communities, it can be difficult for students to gain the necessary skill sets to address these problems in a classroom context. Student-run free clinics (SRFCs) present a unique opportunity for medical students to develop essential leadership skills and structural competence while addressing healthcare barriers faced by underserved patient populations in real time (1).

It is well known that the education and socialization process of medical students contributes to declines in empathy and attitudes toward underserved patients (2). This effect is postulated to be the product of a “hidden curriculum” perpetuated by the constellation of clinical and professional experiences that are an inherent, but relatively unregulated, part of modern medical education (3, 4). The opportunities for exposure, agency, and collaboration presented by SRFCs represent a potential challenge to the hidden curriculum of medical education—critical points of intersection that can shift perspectives on the care of underserved patient populations and influence medical school graduates’ intentions to practice in these communities (5, 6). These clinics allow students to engage directly with underserved communities, build partnerships, and develop care models that cater to the needs of vulnerable populations.

SRFCs, although they show great promise, have only recently become regarded as a fundamental component of a comprehensive medical education and are consequently in the early stages of their development as learning and clinical practice spaces (6). Because of their relative youth in the context of medical education, the loose framework that connects these independent organizations is lacking a collective institutional knowledge to buttress the hard work and innovation that lead to their creation (7). In Weinsten et al.'s (2023) study of a network of seven student-run free clinics, the use of educational coaches, a standardized accompanying curriculum, and reflection sessions where clinic volunteers debriefed and processed their clinic experiences were identified as salient improvements that could have universal application in SRFCs. Additionally, peer-to-peer mentorship programs, which result in the creation of site-specific institutional knowledge, have been proposed as a useful improvement to SRFC functioning (8). This commentary uses the development of the Coachella Valley Free Clinic (CVFC) as an example to illustrate how SRFCs help medical students build essential skills while addressing the healthcare needs of the community in the specific context of a critically underserved, rural, Latinx and Indigenous Mexican patient population.


1.1 Community health needs and clinic development

The need for the CVFC was identified in a study focused on community health priorities and barriers to healthcare services among Latinx and Indigenous Mexican immigrant farm-working communities in the rural desert region of Inland Southern California (9). This region, home to one of the largest Purépecha–an indigenous group from the Mexican state of Michoacán–communities in the U.S., experiences high levels of poverty, substandard housing, and lack of healthcare access, with many residents being undocumented or uninsured (10). Study findings provided medical students with baseline data on clinic location, service hours, and language and healthcare needs. Medical students partnered with community health workers (CHWs)/promotoras, trusted leaders in the community, and federally qualified healthcare centers (FQHCs) to develop the model of care. The service delivery model was conceptualized as a “pop-up” clinic in a safe community space that provided primary care in the patient's native language, behavioral health screenings and referral, lung health assessments–asthma rates are exceptionally high in the region due to exposure to environmental hazard (11, 12)–and Medicaid sign-ups (13). As detailed in Table 1, the clinic's activities—ranging from mental health screenings to culturally tailored education—yielded significant outcomes, including increased engagement, accessibility, and health awareness among underserved populations. The FQHC contributed to the project by furnishing the clinic with a mobile unit, driver, medical assistant, and clinical faculty preceptor. They also assumed legal responsibility and documented patient care in their electronic medical record system.


TABLE 1 Key indicators of impact: activities, outcomes, and significance of the Coachella Valley Free Clinic.

[image: Table with six rows listing health outreach initiatives by indicator, event, outcome, and significance, detailing activities such as screenings, education, training, and clinics aimed at improving community health, cultural competence, and accessibility.]



1.2 Medical students’ leadership development

Medical students involved in the CVFC developed key leadership skills through their involvement in the clinic's development and operations. Through their work with CHWs, FQHCs, and bilingual premedical students, they learned to build and maintain relationships and, with faculty mentorship, to access resources through grant funding. Table 1 provides an overview of the activities that fostered leadership skills, such as medical student-led training sessions and tailored educational workshops, which enhanced students’ ability to deliver patient-centered, culturally competent care. Training provided by clinical faculty equipped students with the practical skills needed to deliver care to Spanish- and Purépecha-speaking patients and to disseminate this knowledge to classmates and part-time volunteers. By bringing together this coalition of engaged stakeholders, organizing relevant trainings, and contributing to the structural development of the clinic, students gained valuable expertise and brought a new approach to an intransigent problem. As they navigated this new terrain of decision-making, resource management, and problem-solving, the students developed skills and relationships that colored their perspective on the fluid role of medicine and its practitioners within the broader social context of patient health.



1.3 Structural inequities in health

The CVFC highlighted for students how structural inequities shape healthcare access and health outcomes for the patient population, illuminating the ways in which factors such as race/ethnicity, citizenship status, indigeneity, and geography can contribute to the lived experience and health of a specific group of people (10). Structural violence– an inescapable force in immigrant farming communities– often plays out in seemingly ordinary ways, such as clinic hours coinciding with business hours. Positionality within hierarchies of power, which are patterned by social categories (race/ethnicity, gender, citizenship, indigeneity, rurality) determine individual- and population-level vulnerability to structural forces (14). Latinx and indigenous Mexican agricultural workers who reside near the bottom of this hierarchy do not benefit from the protections of regulated work environments and frequently do not have the ability to request time off to attend appointments (15). The experience of interacting with ECV community leaders and members and hearing their first-hand accounts of these barriers faced by the community allowed medical students to recognize the impact of these obstacles on their patients’ ability to seek care. The indicators and outcomes in Table 1 illustrate how the clinic's activities, including health screenings and accessibility improvements, addressed these systemic barriers while providing culturally sensitive care. Through their leadership roles, students addressed these inequities by offering services at times that accommodated agricultural workers’ schedules and providing care in the patients’ primary language.



1.4 Innovative models of care

Structural pathologies, by their very nature, necessitate unconventional remedies. If the problem exists in the framework itself, then working within it may not be feasible. Traditional models of healthcare, which rely on brick-and-mortar establishments, often pose barriers for marginalized populations, such as lack of transportation, contingent employment without sick leave, and limited or no insurance coverage (16). The vision and leadership of medical students can result in innovative models of care that challenge these dominant perceptions of “quality” healthcare. The development of the CVFC is a case in point. In partnership with the patient population and FQHCs, medical students developed a model of care involving a walk-up clinic (no appointment needed) in safe and accessible community spaces, with providers who spoke the patient's native language. As shown in Table 1, the clinic's pilot initiatives demonstrated the success of flexible, community-centered care delivery, evidenced by increased attendance and engagement in underserved populations. Providers spent time with each patient, learning about their concerns, how their living and working conditions contributed to their health and well-being, and used this knowledge to tailor treatments—a reversal of the typical model, in which patients unable to adhere to dominant practices are labeled as ‘non-compliant.’




2 Conclusion

The CVFC provides a clear example of how SRFCs serve as an effective platform for leadership development for medical students. The clinic's activities and their outcomes, underscore the broader significance of student-run free clinics in addressing health disparities while training future healthcare leaders. By working closely with underserved populations, medical students not only built the leadership skills necessary to manage healthcare delivery in a challenging context, but also developed a deeper understanding of how structural vulnerabilities contribute to health inequities. The innovative model of care developed by the CVFC demonstrates the potential for medical students, with the proper training and partnerships, to create sustainable, patient-centered healthcare solutions that address the unique needs of marginalized and underserved patient populations. These experiences prepare students to become future healthcare leaders who are equipped to navigate the complex social and systemic forces shaping health disparities in patient populations and healthcare access. SRFCs offer medical students the opportunity to lead in real-world settings fostering their leadership skills and contributing to the broader goal of reducing health inequities by improving healthcare access for underserved communities.
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Background: Access improvement is a fundamental component of value-based healthcare as it inherently promotes quality by eliminating chokepoints, redundancies, and inefficiencies which could hinder the provisioning of timely care. The purpose of this review is to present a 12-step framework which offers healthcare organizations a practical, thematic-based foundation for thinking about access improvement.



Methods: This study was designed based on the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) statement. A literature search of prospective peer-reviewed publications was undertaken to identify studies pertaining to healthcare access. Articles published from January 2014 to January 2024 were included. An interpretive synthesis was then presented.



Results: A total of 469 peer-reviewed studies were identified. The most common diseases analyzed were related to general medicine/family practice (N = 75), surgical care (N = 51), health screening (N = 30), mental health (N = 27), cardiovascular disease (N = 17), emergency room/critical care (N = 15), and cancer (N = 7). The remaining 247 studies (53%) did not specifically report on any specialization. The core themes could be broadly categorized into the following: workforce adequacy, patient experience, physical space utilization, template optimization, scheduling efficiency, process standardization, cost transparency, physician engagement, and data analytics. Sixty publications (13%) focused at least in part on equity issues, structural racism, and/or implicit bias; and 25 publications (5%) addressed disparities in education, training, and/or technical literacy. Seventy-three publications (16%) focused either completely or in part on digital health as a means of access improvement.



Conclusion: Based on this systematic review, a 12-step thematically based framework for approaching access improvement in healthcare was developed.
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Introduction

As healthcare organizations grapple with an aging population, escalating costs, and the rapid proliferation of new scientific discoveries, there is arguably no more important issue than access. Indeed, access to healthcare—defined by the National Academy of Medicine as “the timely use of personal health services to achieve the best health outcome—” is central to quality of care, profoundly impacts the patient experience, and influences health outcomes (1). From a practical standpoint, access can best be described as the ability of patients to obtain the care and services they expect when they need them. This critical concept spans the entire healthcare continuum, encompassing everything from making an initial appointment to completing treatment and being appropriately followed thereafter. However, due to the sheer breadth of stakeholders involved in the healthcare marketplace— providers, insurance companies, government regulatory agencies, health systems, industry partners, pharmacies, among others— the coordination required to optimize access, while maintain quality standards, is extraordinarily complex. It is thus hardly surprising that data from the Agency for Healthcare Research and Quality (AHRQ) continues to show that approximately 15% of adults nationwide cannot access healthcare in a reasonably rapid fashion (2). According to a recent survey from McKinsey and Company, the average wait times, as measured by the number of days elapsed, for new patients to obtain primary care and specialist appointments have risen 30% nationwide since 2014 (3). In fact, wait times today for new adult primary care appointments in large metropolitan markets average almost 30 days and climb to more than 100 days in select markets; for some specialists, the wait times are even longer. Remarkably, nearly 30% of American adults report having no primary care provider, and as of 2022, almost 20% hadn't seen any doctor during the past year (4). Thus, the age-old question persists: what can healthcare organizations do to improve access for patients? The purpose of this review is to present a synopsis of the core issues that contribute to access, focusing on actionable, systems-level interventions that could ameliorate barriers in increasingly resource-constrained environments. The 12-step framework that was developed based on a systematic review of the existing literature presents healthcare organizations with practical, thematic-based foundation for approaching access improvement.



Methods and materials

This study was designed based on the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) statement. A comprehensive literature search of peer-reviewed publications was undertaken to identify original peer-reviewed works pertaining to access to healthcare services using a variety of search terms including “access improvement,” “timely,” and “delays.” Given the goal of critically evaluating high-level evidence which could enable the preparation of this review, the focus of this work was on specifically identifying original research reporting on the impacts of access on patient care and/or health outcomes. Reference lists from included articles were cross-checked to identify additional articles. Review articles and papers presented as conference proceedings were excluded. Articles published from January 2014 to January 2024 with full text available on PubMed and restricted to the English language and human subjects were included. The full bibliographies of identified articles were reviewed and irrelevant studies including those focused exclusively on the waiting time while physically in the office were selectively removed. Where individual patients were included in multiple published series, the most complete or recent article was cited. Core themes focused on healthcare access were subjectively devised based on the review of the relevant peer-reviewed literature. An interpretive synthesis of the available publications was then presented focused on presenting the evidence evaluating the role of access in healthcare.



Results


Search results

The initial search yielded 949 articles. After screening of these articles on title and abstract, a total of 549 studies proceeded to full-text screening. Another 80 articles were excluded because they were review articles (N = 50), were more focused on in-office delays rather than waits for providers and/or procedures (N = 16), was designed as narratives or case reports (N = 7), used duplicative data (N = 4), or were abstracts only or conference proceedings (N = 3). A total of 469 peer-reviewed studies thus were included and formed the basis for this systematic review. Among these 469 works, a total of 398 originated from North America (85%). A schematic illustration of the flowchart outlining the results of the search strategy is shown in Figure 1.


[image: Flowchart illustrating literature selection: nine hundred forty-nine records identified, four hundred excluded based on title and abstract, one hundred fifty further excluded for specific reasons, and four hundred sixty-nine original studies included in the study.]
FIGURE 1
Graphical flowchart of the systematic review.




Identified themes

The 469 studies that were identified differed significantly in their clinical design, methods, and endpoints. The most common diseases analyzed were related to general medicine/family practice (N = 75), surgical care (N = 51), health screening (N = 30), mental health (N = 27), cardiovascular disease (N = 17), emergency room/critical care (N = 15), and cancer (N = 7). The remaining 247 studies (53%) did not specifically report on any specialization. The sample size of human subjects ranged from 33 to 10,550 (mean, 120 patients; median 151; standard deviation ± 95). While some overlap was evident, the core themes could be broadly categorized into the following: workforce adequacy, patient experience, physical space utilization, template optimization, scheduling efficiency, process standardization, cost transparency, physician engagement, and data analytics. Sixty publications (13%) focused at least in part on equity issues, structural racism, and/or implicit bias; and 25 publications (5%) addressed disparities in education, training, and/or technical literacy. Seventy-three publications (16%) focused either completely or in part on digital health as a means of access improvement. The themes comprising this model for access improvement are thus graphically summarized in Figure 2.


[image: Diagram featuring a central star labeled "Access Improvement" surrounded by eleven ovals containing terms: Workforce adequacy, Patient experience, Space utilization, Visit optimization, Scheduling processes, Time standardization, Social determinants, Price transparency, Equity training, Digital health, Physician engagement, and Data analytics.]
FIGURE 2
Core themes comprising conceptual framework for access improvement.





Discussion

Through a systematic review of the evidence, the present study was able to identify core themes that could be used to develop a model for access improvement in healthcare. These could be summarized as follows:


	1.Ensure adequate staffing. At the most basic level, the ability to satisfy the needs of an expanding patient population depends critically on ensuring that enough providers are in place. While seemingly self-evident, workforce shortages are common bottlenecks in the ability to expand access, as patient backlogs inevitably lead to longer waits. Notably, this supply-and-demand predicament does not just apply to physicians. Studies have shown that a lack of qualified ancillary staff including those related to nursing, front-desk support, and medical assistants can significantly impede workflow— leading to operational delays which can choke patient throughput (5–7). The potential utility of navigators, scribes, and resource specialists has also been demonstrated, as these support staff can absorb much of the mundane, administrative aspects of work, thus enabling physicians to focus on direct medical management (8, 9). Ultimately, a steady workforce allows a practice to run efficiently thereby creating a foundation for improving access. While the geographical disparities in workforce shortage have been well-described, inadequacies in personnel are not limited to rural or inner-city settings (10–12). Indeed, the development of appropriate staffing models is a consideration that all healthcare organizations must pre-emptively address. In the face of shortages, one potential solution is to use locum tenens providers; another is to develop training programs which could serve as a grooming ground and pipeline of talent; yet another is to provide incentives, both financial and non-financial, to prospective providers. All in all, however, there is simply no substitute for solid recruitment. This involves earnestly highlighting the advantages of working at the organization and growing a culture that is inclusive and collegial. Furthermore, it is not merely enough to have just any workforce. As society grows in diversity, the importance of creating a workforce that reflects its varying races and ethnicities is imperative. Indeed, studies across a multitude of industries have shown that environments which actively celebrate diversity and promote inclusiveness are associated with higher levels of employee engagement and consumer satisfaction (13). Finally, the need to pre-emptively address provider burnout is also essential to minimize turnover and to maintain staffing levels (14). Initiatives focused on preserving staff morale and on building workplace wellness can be critical in this regard.

	2.Prioritize the patient experience. While healthcare is undoubtedly a business—albeit a service-oriented one at that— that fact does not necessarily mean it needs to be impersonal. Nobody, much less patients, enjoy being treated like a number. Central to the development of a personalized approach is the recognition that healthcare is not solely about medical interventions, but also about earning trust and developing meaningful relationships with patients. Efforts to move away from assembly-line, one-size-fits all approach to care are thus urgently needed. Personalization of care truly means focusing on customized healthcare to meet individual patient needs, preferences, and goals. This approach requires healthcare providers to consider the values, backgrounds, and personal circumstances of patients and family when formulating treatment plans. This also means understanding that patients possess lives outside of their health condition and are understandably anxious about the potential inconvenience and disruptions to normalcy that could arise. Unfortunately, a significant proportion of patients acknowledges feeling ignored when discussing their concerns with providers (15). Ultimately, strategies to make the healthcare setting more welcoming and inviting for all will naturally enhance access. However, data continues to show that a considerable proportion of individuals view the healthcare system with skepticism or mistrust, with that number rising dramatically among historically underserved groups (16, 17). Overcoming these perceptions will require thoughtful engagement from a myriad of stakeholders with the goal of ultimately prioritizing timely, equitable, and high-quality care while recognizing that the human connection is at the heart of the patient experience. Although clinical expertise is undoubtedly crucial, a focus on patient-centricity means recognizing that the compassion, kindness, communication, and genuine empathy exhibited by care teams are what leave a lasting impression on patients (17).

	3.Evaluate utilization of physical space. A critical goal to enhance access is by improving space utilization and proactively identifying and reallocating underutilized clinic rooms. Mismatches between utilization and demand have the potential to create a large amount of waste which can prevent an organization from expanding access. The use of time surveys to prospectively assess overly busy and overly empty junctures during the course of the week. Provider schedules can then be re-arranged to achieve better balance so that rooms are evenly used. By reducing and ramping up usage during peak and off-peak hours, respectively, more efficiency in patient throughout is automatically created without an expansion of resources. The need to identify patient activities that could be potentially moved to other repurposed areas could also make space available for more critical encounters. For instance, the development of observation stations or dedicated changing areas could lead to improvements in the utilization of existing space. In many outpatient settings, the use of a private conference room for patients and family has the ability to free up precious examination rooms for others, especially when consultation visits can take extended periods of time. In situations where space constraints persist, moving lower acuity visits to a virtual format through telemedicine can also be considered. While the need for optimization of existing space is critical to improving access, organizations may ultimately decide that the build out of additional clinic space is the only reliable solution to accommodate the influx of patients and to improve access. In this regard, the utility of urgent care centers and retail clinics have also emerged as access options allowing patients to connect to care outside of a provider's office hours. The establishment of mobile clinics in geographical areas traditionally devoid of healthcare services is another way to address issues with transportation that can impede access.

	4.Optimize existing encounters. The need to eliminate inefficiencies and redundancies in provider schedules is imperative to enhance access. The utility of an acuity audit of physician schedules was recently demonstrated by our group as we prepared to roll out expanded access services (18). In order to assess the logistical capacity for expanding access using the existing provider pool, an initial review of physician schedules was undertaken to gauge availability. A 3-month prospective audit was conducted of all follow-up patients returning for visits after previously completing treatment with the goal of identifying potentially unnecessary return visits. How many years had it been since the patient completed treatment? How many other providers were the patient currently seeing? At what intervals? These data demonstrated that a high proportion of return patients likely could have been discharged from physician panels and that it was common to observe provider schedules filled with visits where the medical justification was somewhat questionable. For instance, the acuity audit showed that clinic schedules were often squeezed with patients returning greater than 10 years after completing treatment for a condition that was long in remission and/or who were also being seen by a multitude of other specialists at extremely short time intervals. Judiciously identifying patients as such who were seen redundantly and/or unnecessarily was useful in ridding the schedule of backlog. Given the pervasiveness of this phenomenon, it was recommended that audits as such should be repeated periodically. This is because eliminating social visits is imperative to ensure that capacity is optimized to handle new patients with more acute needs. The development of survivorship care templates to transition and off-load patients to primary care physicians can also be of value. Moreover, the acuity audit, by decreasing or eliminating low-value and/or unnecessary visits, strategically allowed the leveraging of existing provider schedules to expand access without the creation of new patient slots. This eliminated any concern among providers that additional work might be created since the goal was to create a leaner schedule. At the same time, it obviated the need to overhaul schedules or to construct any new physician templates; instead, the program enhanced access by optimizing existing space in provider schedules through the identification and elimination of inefficiencies.

	5.Streamline scheduling processes. Patients frequently cite the act of obtaining and scheduling an appointment as one of the least pleasant experiences in their healthcare journey (19). Pain-points such as automated phone trees, lengthy holds while waiting to speak to a human being, playing phone tag, lack of callbacks, rude customer service— all contribute to frustration for patients and also create massive inefficiencies with respect to access. Throw in the lack of convenient or timely appointments—and it is no wonder that the overall impression of the healthcare system from a user-friendly standpoint can be very low. Thus, the need to modernize scheduling practices is imperative. The centralization of intake coordination to specific teams versed in disease-oriented expertise will make the initial point of contact more friendly and patient-centric. Telephone trees should only be used after hours, if possible, as every attempt should be made to promote voice-to-voice dialogue with patients. Setting expectations to the intake team on how far out a patient could potentially be scheduled will also provide guidance. Once appointments are scheduled, the use of text prompts to patients for confirmatory purposes should be encouraged. Patient pre-registration should also be done prior to the actual appointment date so that the possibility of delays occurring onsite are minimized. The online completion of intake documentation can eliminate bottlenecks leading to patient appointments falling behind schedule, thus making it more seamless to accommodate other patients in the queue. Efforts to eliminate redundancies should be prioritized. For instance, a common complaint from patients is that they are frequently asked to complete intake forms on multiple occasions assessing essentially the same items in paper-pen format typically while in the waiting room—leading to frustrating delays in care. These will have the effect of creating chokepoints in the ability to move patients through the clinic in an efficient manner (20). To expand capacity and offer more convenience to patients, so-called “advanced access” models of scheduling should also be explored (21–23). The possibility of expanding clinic hours to offer appointments that might be more convenient for the working population can also be considered to overcome access barriers. The popularity of same day access—which allows patients to be seen within hours from scheduling an appointment—has also been increasingly demonstrated (24). Lastly, the potential of machine learning tools to predict utilization and to optimize scheduling has increasingly been demonstrated and will likely play a larger role in outpatient management of scheduling the future (25, 26).

	6.Standardize provider templates. Variability in scheduling practices and in allocated time between providers can stymie any attempt to improve access. Standardizing provider templates promotes transparency and creates a climate where everybody is held to the same level of expectation. For instance, there is no reason why one provider should have an entire hour scheduled for a follow-up visit when another provider has 15 min allocated for the same type of encounter. Similarly, scheduling new patient consultations on the hour (typically for an hour) should be standard. When a provider asks a patient to show up, for instance, at 10:30am, then this results in both the 10am and 11am slots suddenly becoming unusable– throwing a proverbial wrench into the scheduling template and creating inefficiency. Additionally, screening in advance for unauthorized blocks should be conducted. A review of our past templates showed that a significant number of providers had furtively closed off blocks allocated for patient encounters for preparatory time or for charting, despite the fact that the call center had been instructed to schedule patients during these times. These habits created unnecessary stress for the entire intake team and also created bottlenecks which resulted in access delays. To maintain patient flow, double or triple booking of patients should be dissuaded unless absolutely necessary. Last minute cancellations by the provider should also be discouraged, and backup plans should be in place where such situations arise. Lastly, the possibility of aligning compensation in the form of bonuses to citizenship metrics related to access efficiency based on clinic flow and wait times, in addition to patient satisfaction, should be considered.

	7.Address social determinants. Social determinants of health including factors related to income, education, employment, housing, transportation, and geography, among others, have been shown to contribute significantly to access and moreover, are often pervasive and deeply embedded across generations (27). More recently, as healthcare has become increasingly digitized, varying levels of technical literacy has also created access disparities across the population (28). It is important to recognize that addressing social determinants is not just about checking a box but is about designing with thoughtfulness and intention—and deploying potentially impactful strategies in a pro-active fashion. For instance, models under the Centers for Medicare and Medicaid delivery system are increasingly addressing social needs and implementing community-based preventive programs on a preemptive basis (29). Recently, numerous states required Medicaid managed care plans to screen for and/or provide referrals for social needs, and a recent survey found that nearly all responding plans reported activities to address social determinants of health (30). The availability of dedicated financial counselors should be prioritized, even prior to an actual patient visit. Patients should also be screened to identify at risk groups with respect to housing and transportation. Those living alone have been shown to be at higher risk for poorer outcomes across a variety of different conditions, and social isolation has been well-established to contribute to psychological distress (31). To improve cultural literacy, the use of professional medical interpretation services and multilingual patient education materials can improve cultural responsiveness in healthcare (32). Furthermore, initiatives to promote community-based education focused on prevention and health awareness in historically underserved areas will build engagement and lead to improvements in access. Lastly, it is critical that efforts to improve societal engagement and to address inequities focus both on immediate gaps such as income, housing, transportation, as well as on factors more “upstream” such as early childhood education and wellness including physical activity and violence prevention.

	8.Make price transparency a reality. With escalating out-of-pocket expenses, healthcare is increasingly cited as unaffordable for a large proportion of the population. Indeed, data from West Health and Gallup poll found that a staggering 29% of adults reported skipping or delaying healthcare for a serious medical condition with that percentage increasing as annual household income decreased (33). It is thus not surprising that price transparency is supported by over 90% of Americans (34). While patient demand for healthcare services generally does not respond in the same manner as consumer demand for other goods in terms of price elasticity, price transparency, in theory, will enable patients to shop for the most effective, lowest-cost healthcare available and drive expenses down as providers compete for market share. The implications with access are immense. After all, when patients are faced with not knowing what they will owe for their care until they receive a bill weeks later, encounters are frequently delayed or skipped altogether. While the Affordable Care Act (ACA) required individual hospitals to make prices transparent by publishing their “chargemasters,” or list prices, for all the services they provide, the resultant effect has arguably increased confusion (35). This is because the unwieldy labyrinth of information published, listing thousands of goods and services posted on thousands of websites is of little practical benefit for patients, who are more interested in out-of-pocket costs. What is needed instead are efforts to provide patients an accurate, personalized breakdown of their estimated financial responsibility prior to being seen. This should be accompanied by initiatives to increase patient engagement, provide real-time assistance with interpreting both outcomes and cost information, compare available treatment and provider alternatives, and couple price information with quality metrics of specific relevance to enable making fully informed decisions. Healthcare organizations have the ability to lead efforts to make price transparency as a means of patient empowerment a reality. This will require engaging a plethora of stakeholders including insurance companies, legislatures, and other government agencies.

	9.Train in bias and equity. To reduce implicit bias in healthcare, programs to train staff in cultural competency and to create policies that are inclusive and sensitive to the needs of all have the potential to address longstanding disparities faced by disadvantaged groups (36). Providers need to understand that Implicit bias is a pervasive issue in healthcare and that structural racism, defined as a form of social formation embedded within a network of social, economic, and political entities in which groups of people are categorized and hierarchically ordered through a historical process of racialization, can have major impacts on care delivery and patient outcomes (37–39). Notably, nearly half of healthcare workers in the United States have witnessed racial discrimination against patients and say this is a crisis or major problem, according to 2024 survey by the Commonwealth Fund (40). According to findings from another large, nationally represented survey published by the Kaiser Family Foundation in 2023, the percentage of minorities who personally experienced discrimination in healthcare was frequent. In total, approximately 60% of African American adults, half of Native American and Latino adults, and 40% of Asian adults admitted to preparing for possible insults from providers or staff and/or felt they must be careful about their appearance to be treated fairly during health care visits (41). Furthermore, the survey found that patients who experienced discrimination were more likely to have reported feelings of anxiety, loneliness, and depression. Another poll found that greater than half of Black person/persons/people and Hispanic person/persons/people believed that the “healthcare provider is biased against me based on their attitude, words, or actions” (42). Fifty percent of respondents also reported “a healthcare provider assuming something about me without asking me.” As society becomes more multi-cultural, the proportion of patients who are non-English speaking is also expected to increase. This is of practical relevance since the logistical complexities associated with navigating the healthcare system poses particular difficulties for those from disadvantaged and/or vulnerable backgrounds (43). Practical initiatives to address the fears of those who have been historically neglected are critical to even the playing field for all with respect to access improvement.

	10.Invest in digital health. Digital communication tools, such as electronic patient portals, mobile health apps, telemedicine, AI-based virtual navigators, and online health information resources, have gained significant popularity and are increasingly being integrated into healthcare delivery systems. These platforms offer unique opportunities to enhance patient engagement and to reach a wide range of demographics, regardless of geographic location, socioeconomic status, or educational background— and to bridge access gaps in care. One of the advantages of such technology is that access can be instantaneous and conveniently achieved in the comfort of a patient's own home. Furthermore, the rapid deployment of health-related wearables and mobile technology has contributed to more efficient ways of dynamically monitoring patients for a variety of conditions outside of the hospital. Moreover, increasing attention is being focused on the use of technology to address barriers to access and growth in healthcare. Investigators from Australia recently reported on an innovative trial using the internet of things (IoT), connective devices to assist in the optimization of physical space in the outpatient clinic (44). Using sensor technology to assess real-time traffic and clinic census, the researchers showed the potential of live feedback from the IoT to improve clinical space utilization and to develop organizational strategies for operational improvement. The utility of having a trained online navigator who is available to answer questions and to help triage patients may be beneficial (45). Lastly, digital tools which allow for self-scheduling of appointments in a platform that displays all possible openings will further patient engagement. Given the increasing implemental of digital health platforms to ostensibly enhance the patient-provider relationship, the potential of technology to improve access is just starting to become realized. The advent of the digital age in healthcare has spawned a growing belief that technology will streamline processes and eliminate many barriers to access. However, it must be recognized that digital tools have potential limitations as well. For instance, the use of wearables can contribute to more anxiety leading to a “worried well” phenomenon and also lead to over-diagnosis in certain situations (46). Lastly, the potential of digital technology can also introduce new disparities (“the digital divide”) based on access and utilization to these tools (47–49).

	11.Promote physician engagement. For many healthcare organizations, prioritizing and/or expanding access will represent a dramatic shift in culture affecting numerous aspects of workflow. Given the potentially disruptive nature of this paradigm, engagement at all levels of the workforce is imperative to its success. This starts with the provider cohort. Without the genuine buy-in of the physicians, an environment of shared purpose and commitment will be difficult to establish. This is especially important since access improvement will often be met with initial skepticism and/or viewed as a fancy marketing gimmick more in line with padding the financial pockets of the organization than with an earnest effort to enhance the patient experience. In this sense, the dangers of underestimating the challenges associated with change, particularly in an environment such as healthcare where habits and processes regardless of their effectiveness are difficult to modify over time. Physicians, after all, are well-known to be individuals of habit and resistant to even seemingly small adjustments in their scheduling customs (50). They can also be fiercely protective of their time. The role of physician champions, key influential leaders who can drive the vision of access improvement, will thus be key to engage all stakeholders on a consistent and visible basis, reminding everybody of the merits of timely care. To further build buy-in, town halls with question-and-answer sessions should be considered to openly discuss issues related to patient access with the goal of encouraging input from all members of the organization.

	12.Harness the power of analytics. Scorecards and dashboards utilizing a variety of objective metrics are increasingly used to evaluate every aspect of the healthcare environment. Patient access should be no different. Indeed, a slew of key performance indicators are commonly used in practice including access-related benchmarks such as third-next-available appointment, time from referral to appointment, office wait time, patient call handle time, no show percentage, appointment cancellation rate, survey results from patient experience surveys. As previously discussed here within, analytics related to scheduling capacity, space utilization, and health equity have the potential to truly take access metrics to the next level. Given the importance of continuous analysis of data to gauge operational success, it is highly recommended that analytics be acquired prospectively and reviewed on an ongoing basis—so that modifications can be made to procedural elements in real-time. The integration of AI-based tools also has the potential to transform data analytics with respect to access improvement. For instance, the data acquired during routine care can be inputted into machine learning models to create algorithms to assist with patient flow (51, 52). Moreover, studies have shown that AI can predict patients who are at risk for no shows and can assist with scheduling processes by smartly considering such factors as space, provider time, and demand based on historic patterns (53, 54).





Conclusion

Improving access is a fundamental component of value-based healthcare as it inherently promotes quality by eliminating chokepoints, redundancies, and inefficiencies which could hinder the provisioning of timely care. Yet as healthcare organizations struggle with cost-containment, the question of how to best enhance access remains largely unsolved. Indeed, given the economic, regulatory, and social forces at play in the healthcare marketplace, the critical importance of access in optimizing efficiency is frequently underestimated. Thus, the 12-step framework presented herein offers healthcare organizations a practical foundation for thinking about access improvement.

Healthcare organizations are increasingly recognizing that an investment in access improvement will be rewarded in a multitude of ways. By improving quality of care and prioritizing patient satisfaction, brand loyalty will invariably grow to new levels. It is thus likely that improved access will draw in patients who otherwise may not have entered the system. As such, the potential impact of access improvement on a healthcare organization's financial bottom line should also be recognized. From a system standpoint, improved access can help reduce costs as patients who face barriers accessing care may wait until their condition becomes more severe before seeking treatment. Additionally, access delays can result in patients using the emergency room inappropriately as their point of entry to care contributing to waste across the enterprise. The phenomenon of patients leaving a system entirely and opting to seek care elsewhere due to excessively long waits is also well-known (55). Notably, the missed appointments that consequently arise can lead to excessive vacancies in provider schedules resulting in underutilization of resources and increased expenses. The implications for sustainable business operations in an increasingly value-based healthcare landscape can thus be immense.

Ultimately, access improvement is a powerful driver for patient-first, consumer-centric healthcare. While forecasting the future of healthcare is an imperfect science, especially as the boundaries between technology, medicine, business, public health, and policy become increasingly blurred, maintaining focus on the human element of the patient-provider experience is imperative. How current trends in healthcare will potentially integrate access paradigms into delivery models will be closely monitored in the future.
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Background: Public healthcare practices, particularly disease prevention, screening, diagnosis, treatment, and rehabilitation of patients, heavily rely on the availability and functionality of medical equipment. The absence of sufficient medical equipment and the malfunctioning of existing equipment impede the ability to provide effective healthcare services and directly affect patient rehabilitation, while the challenges related to medical equipment utilization are huge, especially in countries with limited resources such as Ethiopia. Therefore, this study aimed to assess the availability, functionality, and barriers associated with the use of medical equipment at public comprehensive specialized hospitals in Amhara Regional State, Ethiopia.



Methods: A cross-sectional study design involving both quantitative and qualitative methods was conducted. Eight (n = 8) comprehensive specialized hospitals in the Amhara region were selected purposefully and included in this study. The data used to assess the availability and functionality of medical equipment items (n = 78) listed by the Ethiopian Ministry of Health that are supposed to be available in all of the comprehensive specialized hospitals were collected from 29 May to 18 June 2023. Self-administered structured questionnaires, observational checklists, and key informant interview guides were used to collect the necessary data. To analyze the quantitative data, descriptive statistics were employed, and qualitative data were analyzed using a thematic approach.



Results: The study revealed that the availability of medical equipment in at least one hospital was 55.93% on average, and the availability of at least one piece of medical equipment in the surveyed hospitals was only 25.6%. The overall functional status of medical equipment was 74.68%. The present study also indicated that 75% of the surveyed facility's biomedical engineers did not receive on-the-job training regularly. Of the eight surveyed facilities, only one had spare parts and accessories for their medical equipment and the majority (87.5%) of the facilities did not have enough medical equipment storage space and did not have medical equipment policies. The qualitative findings of this study showed that issues with the utilization of the Medical Equipment Management Information System, a lack of spare parts and accessories, the absence of a well-equipped and standardized maintenance workshop, and insufficient operator training were the major challenges.



Conclusion: This study revealed critical deficiencies in medical equipment availability, functionality, and barriers to maintenance at the surveyed facilities. Therefore, to improve healthcare service delivery, collaborative efforts and targeted interventions are essential in optimizing the availability and functionality of medical equipment at each and every health facility.
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Background

As recognized by the World Health Organization (WHO), health is a fundamental right for all individuals. A responsive health system ensures that communities have fair access to necessary medical equipment that is guaranteed to be safe, effective, and of high quality. The continuous advancements in science, medical equipment, and technology used for healthcare services should be of high quality and used appropriately to address global health challenges. Medical equipment is a crucial instrument for health interventions and is utilized in illness prevention, diagnosis, treatment, and patient rehabilitation (1, 2). The utilization of medical equipment involves standardization, maintenance, restoration, operator training, and retirement. However, in low- and middle-income nations, it might be difficult to obtain functional medical equipment (3, 4).

According to estimates from the WHO, in underdeveloped nations and even in Europe, Asia, and Central America, between 50% and 80% of medical equipment is broken, non-functional, and scarce, which makes it difficult for the healthcare system to provide patients with care, and the issue is highly prevalent, particularly at hospitals (HLs) in resource-limited countries (2, 5). A study conducted in South Africa showed that medical equipment availability and functionality and inadequate maintenance facilities were the main problems in the hospitals and healthcare services (2). For the successful provision of healthcare services, hospital environments should provide access to and proper application of medical equipment because patient examination and scientific diagnosis are heavily reliant on the availability of functional medical devices (1, 6). A study conducted in the United Republic of Tanzania indicated that every level of government was working to allocate more human and financial resources. For medical device management and to ensure the correct functioning of medical devices, calibration, training, maintenance, and repair workshop centers at the national, regional, and district levels were established (6).

The introduction of an electronic medical device management system provided health facilities and the Health Ministry with data on the operational status of medical devices and the need for repairs and spare parts. In developing countries, the lack of planned preventive maintenance, insufficient maintenance capacity, limited knowledge on proper usage, scarcity of accessories and spare parts, and inadequate budget for repairs contribute significantly to the non-functionality of medical equipment and hinder its proper utilization (5). Ethiopia adopted the Ethiopian Hospital Service Transformation Guidelines (EHSTG) which has played a critical role in emphasizing the importance of managing medical equipment. In particular, chapter 15 of the Hospital Services Transformation Guidelines (HSTG) describes the steps that hospitals should take to manage their medical equipment properly, enabling them to expand their services while maintaining patient safety. However, the provision of quality medical healthcare services delivered by Ethiopian health facilities has been hampered by improper management of medical equipment (5).

Data from the Medical Equipment Information Service for healthcare facilities under the Amhara Regional Health Bureau (ARHB) reveals that among the reported 8,260 pieces of medical equipment, 837 (10.1%) were non-functional and several were not installed. Furthermore, random supervisory visits to hospitals in eight zones indicated that of the 1,200 pieces of medical equipment observed, 368 were non-functional and 64 were not installed. In addition, a study conducted at public hospitals in Bahirdar and supervisory visits to health centers indicated similar issues and widespread challenges in the region (7, 8).

Access and on-time maintenance of medical equipment at each and every public health facility are essential for the provision of successful healthcare services; the lack and non-functionality of medical equipment pose a critical challenge for the delivery of health services and can lead to patients’ lives being endangered. Hence, evaluation of the availability and functionality of medical equipment and contributing factors associated with medical equipment utilization practices at a service delivery point, particularly in comprehensive specialized hospitals (CSHs), is essential to know the status of the facilities and to provide future insight for policymakers and future researchers to address the existing issues and design effective strategies. In Ethiopia, studies conducted at public primary hospitals and health centers indicated the presence of different barriers related to the accessibility and functionality of medical equipment. Furthermore, reports also showed medical equipment availability and functionality were the major challenges to providing the services and are sources of patient dissatisfaction (8–11). However, little is known about the status of medical equipment utilization practices and the reasons behind the inadequate accessibility and functionality of medical equipment in health facilities, and there are no studies that have been conducted at CSHs in the current study area, i.e., Amhara regional state, Ethiopia. Therefore, the objectives of this study were to assess the availability, functionality, and utilization practices of medical equipment and explore the potential challenges in the management of medical equipment in eight (n = 8) CSHs within the Amhara region, Ethiopia.



Methods and materials


Study area and period

The ARHB has a responsibility to promote both preventive and curative health services in the region. In the region, there are 98 hospitals (8 CSHs, 15 general hospitals, and 75 primary hospitals). Furthermore, the Amhara region has 917 health centers, 3,725 health posts, 5 health science colleges, 5 public health institutions (4 branches), 10 blood banks, and 2 oxygen plants. However, the current study was conducted in all (n = 8) the comprehensive specialized public health hospitals in Amhara national regional state, namely, the Felege Hiwot, Tibebe Ghion, Gondar University, Debre Markos, Debre Birhan, Dessie, Debre Tabor, and Woldiya comprehensive specialized hospitals, from 29 May to 18 June 2023.



Study design

A cross-sectional study design involving both quantitative and qualitative methods was conducted in all the public comprehensive specialized hospitals found in the Amhara region. The quantitative data used to assess the availability and utilization status of medical equipment were collected from the selected institutions using self-administered questionnaires and observational checklists, and to explore the associated challenges, qualitative data were collected using interview guides.



Study population

To collect the necessary data, the capital medical equipment available in all eight CSHs found in the Amhara region of Ethiopia was considered. For the qualitative data, the biomedical engineers, the pharmacy heads, the heads of the biomedical engineering section at ARHB, and a representative of Ethiopian Pharmaceutical Supply Services (EPSS) were interviewed.



Sample size determination

Due to the limited number of comprehensive specialized hospitals found in the study area, all eight (n = 8) CSHs found in the Amhara region, namely Gondar University CSH (GUCSH), Tibebe Ghion CSH (TGCSH), Debre Markos CSH (DMCSH), Felegehiwot CSH (FCSH), Debre Birhan CSH (DBCSH), Dessie CSH (DCSH), Wolideya CSH (WCSH), and Debre Tabor CSH (DTCSH), were purposefully included. Regarding medical equipment, all medical equipment items included in an unpublished list from the Ministry of Health (MOH) and ARHB were assessed during the survey. Concerning the key informants (KIs), all the heads of the biomedical engineering and pharmacy departments of each hospital and the biomedical engineers at ARHB were interviewed.



Data collection tools and procedures

Before collecting the actual data used for this study, ethical approval was obtained from the research ethics review committee of the College of Medicine and Health Sciences, School of Pharmacy at the University of Gondar with reference number (Ref No: S/A/P/41/2015). A formal letter was then written to each of the eight CSHs from ARHB. Furthermore, an informed consent form then was prepared for participants and this was provided to the respondents to get their consent. Once their consent was given, the prepared questionnaires were distributed to each participant, and then the quantitative data were collected using a self-administered questionnaire and observational checklists, whereas the qualitative data were collected using face-to-face interviews. Throughout the study, the confidentiality and anonymity of the participants were maintained. To assess the availability and functional status of a list of medical equipment, a structured questionnaire, an observational checklist, and a KI interview guide were developed by reviewing different related literature and customized as a local context to our study (4, 8–10, 12, 13). Two biomedical technicians participated in collecting the data after 1 day of training was provided to them about the objectives of the study and data collection methods. The quantitative data were collected from the heads of the biomedical engineering departments in each hospital. A self-administered questionnaire was used to collect sociodemographic data for the study facilities and participants, an observational checklist was used to collect data on the availability and functional status of the medical equipment, and the interview guide with some probing questions was used to collect qualitative data. The qualitative data were collected by the principal investigator using the KI interview guide (Supplementary Table S1). The selection of KIs was based on their knowledge of and direct involvement in medical equipment management. Accordingly, a total of 16 KIs (hospital biomedical heads, pharmacy heads, and heads of biomedical engineers) at the selected facilities were interviewed. Sound recording was employed during the interviews to ensure accurate documentation of the information provided. In addition, field notes were made during the interview.



Data quality assurance

To ensure the quality and consistency of the data, training was given to the data collectors and supervisors, focusing on the objectives of the study, the nature of medical equipment management, and data collection tools and procedures. The investigator and supervisor closely supervised the data collection system and the data collectors. The supervisor and investigator checked the data for completeness on a daily basis during and after collection.



Data entry and analysis

Before data entry, the collected data was checked for completeness and consistency and was then categorized and coded. The coded data was entered into MS Excel 2013 and SPSS version 26. Descriptive statistics were carried out for the quantitative data, and the results were summarized using tables, charts, and graphs. For qualitative data, the recorded audio in Amharic obtained from the KIs and the field notes made during the interview were coded, transcribed, and translated into English. Furthermore, for better identification of each theme, the interviewer repeatedly listened to the audio record and read the written notes. Finally, the data were analyzed manually using a thematic analysis. The qualitative results were then used to support the quantitative results with particular themes.




Results


Sociodemographic profile of health facilities

For this study, a total of eight CSHs were surveyed with a 100% response rate, and all the selected participants participated in filling out the questionnaire. Accordingly, eight participants participated, and all participants were male. The majority (7, 87.5%) had a first degree in pharmacy and one was a druggist.



Assessment of availability of medical equipment

Of the 78 medical equipment items expected to be available in hospitals, only 20 (25.6%) (at least one) were found to be available in all the specialized hospitals (Table 1). Medical equipment such as a phaco-vitrectomy machine that is used to break up and remove cataract lenses, fluorescence microscopes, a blood gas analyzer, 300 L/500 L/700 L plasma freezers, a 64-slice computed tomography (CT) scan machine, an endoscope, a digital x-ray dental colposcope, and the like were available only at 50% (n = 4) of the surveyed CSHs, while the majority (n = 7, 87.5%) of the surveyed CSHs did not have medical equipment such as that required for optical coherence tomography (OCT), a urine analyzer, and a stress testing machine (Table 2). Five of the pieces of medical equipment were not available in any of the hospitals, namely, a lithotripter, which is used in urinary stone treatment, a sterilizer (chemical H2O2), a low-temperature freezer (500 L/700 L), an external beam radiation therapy machine (teletherapy), and the equipment required for electrotherapy modalities [throat, ear and nose (TENS), ultrasound, and combination therapy].


TABLE 1 List of medical equipment available at least one in all CSHs in Amhara region in June 2023.

[image: Table listing medical equipment available in all comprehensive specialized hospitals, including CPAP, ECG machine, oxygen concentrator, clinical chemistry analyzer, ventilator, patient and fetal monitors, pulse oximetry, operating tables and lights, slit lamp, hematology analyzer, newborn incubator, anesthesia machine, refrigerated blood bank, digital X-ray, obstetric and general ultrasound.]


TABLE 2 List of medical equipment available in four or fewer CSHs in the Amhara region in June 2023.

[image: Table showing medical equipment types and the number available in hospitals. Examples include central patient monitor (two), steam sterilizer (three), phaco-vitrectomy machine (four), digital x-ray—dental (four), and treadmill (one).]

Moreover, the availability of medical equipment in CSHs was only 55.93% on average. This study indicates that the percentage availability of medical equipment in the surveyed CSHs in the Amhara region varied from facility to facility. The highest availability was recorded at Gondar CSH (84.65%) and the lowest was at Debre Tabor CSH (41.03%) (Figure 1).


[image: Bar chart showing percentages of medical equipment availability across eight CSH sites. G CSH has the highest at eighty-four point sixty-two percent, while DT CSH reports the lowest at forty-one point zero three percent.]
FIGURE 1
Availability of medical equipment by facility type. DMCSH, Debre Markos Comprehensive Specialized Hospital; DTCSH, Debre Tabor Comprehensive Specialized Hospital; DBCSH, Debre Berhan Comprehensive Specialized Hospital; FHCSH, Felege Hiwot Comprehensive Specialized Hospital; DCSH, Dessie Comprehensive Specialized Hospital; GCSH, Gondar Comprehensive Specialized Hospital; TGCSH, Tibebe Ghion Comprehensive Specialized Hospital; WCSH, Wollo Comprehensive Specialized Hospital.




Assessment of the functional status of medical equipment

This study revealed that the total number of available pieces of medical equipment at the surveyed facilities was 2,259; among them, 1,687 (74.7%) were functional and the remaining 572 (25.32%) were non-functional (Figure 3; Table 3). The functionality status varied from hospital to hospital and ranged from 57.3% in DBCSH to 86.6% in DCSH (Figure 2).


TABLE 3 Distribution of the availability and overall functional status of medical equipment in CSHs in the Amhara region in June 2023.

[image: Table listing eight hospitals with columns for available medical equipment, non-functional equipment, and non-functionality percentage, showing a total of 2,259 available, 572 non-functional, and a non-functionality rate of 25.32 percent.]


[image: Bar chart illustrating the percentage of functional medical equipment at eight healthcare facilities. Values range from 57.31 percent at DB CSH to 86.59 percent at D CSH, with other facilities between approximately 67 percent and 82 percent.]
FIGURE 2
Distribution of the functional status of medical equipment in CSHs in the Amhara region in June 2023. DMCSH, Debre Markos Comprehensive Specialized Hospital; DTCSH, Debre Tabor Comprehensive Specialized Hospital; DBCSH, Debre Cerhan Comprehensive Specialized Hospital; FHCSH, Felege Hiwot Comprehensive Specialized Hospital; DCSH, Dessie Comprehensive Specialized Hospital; GCSH, Gondar Comprehensive Specialized Hospital; TGCSH, Tibebe Ghion Comprehensive Specialized Hospital; WCSH, Wollo Comprehensive Specialized Hospital.


This study also assessed the reasons behind the non-functionality of equipment available at the CSHs. Accordingly, the most common reasons for the non-functionality of medical equipment were the lack of spare parts and accessories, which accounted for 50.87%, followed by the difficulty of installing the equipment (17.13%), and other reasons for the non-functionality of medical equipment, as shown in Figure 3.


[image: Bar chart showing reasons for non-functionality of medical equipment: lack of spare parts and accessories leads at fifty point eight seven percent, followed by equipment not being installed at seventeen point one three percent, quality defects and non-availability of utilizers at thirteen point nine nine percent, lack of training for biomedical department staff at twelve point two four percent, and lack of budget for maintenance at five point seven seven percent.]
FIGURE 3
Reasons for the non-functionality of medical equipment in percent at CSHs of Amhara region (2023).


The study revealed that professional, medical equipment, and health facility-related aspects were the major issues. Regarding professional matters, the regularity of refresher training for the biomedical engineers varied; only two confirmed that they received refresher training regularly with the arrival of new medical equipment (Supplementary Table S2). Concerning medical equipment-related aspects, only two of the eight respondents confirmed the immediate installation of all medical equipment upon delivery. The majority of the respondents, seven of eight, confirmed that the hospitals do not provide spare parts before medical equipment stops working and they do not have the required accessories for the equipment. There were mixed responses to a question regarding the practicality of medical equipment preventive maintenance based on a schedule or on demand, with two “yes” and six “no” responses (Supplementary Table S3).

Regarding the health facility-related aspects, most of the hospitals (six out of eight) had a comprehensive medical equipment policy covering preventive maintenance and usage; however, only one effectively implemented the policy. Only four of the eight hospitals surveyed for this study reported the availability of operating manuals for medical equipment. A preventive maintenance schedule, based on the nature of the equipment, was in place in six hospitals. Only a few (three out of eight) hospitals continuously monitored and evaluated the use of medical equipment. Storage space for medical equipment was believed to be sufficient and appropriate only in one hospital. From the surveyed hospitals, only half (4 out of eight hospitals) had sufficient supply of power to operate all medical equipment had mixed responses, with four “yes” and four “no” responses (Supplementary Table S4).



Qualitative data results

A total of 16 heads of the biomedical and pharmacy departments in each CSH and ARHB biomedical engineers were interviewed. All the respondents were male, and most of the respondents had more than 5 years of service experience in their current profession. The results obtained from the qualitative study were summarized under three themes, namely, the challenges related to the source of medical equipment, the installation procedures and spare parts, and the maintenance and follow-up practices of the medical equipment.



Theme 1: the source of the medical equipment

The results obtained from the KIs revealed that the source of medical equipment was through purchasing, personal gifts, or donations (breakdown from the Ministry of Health and ARHB through EPSS).

Most of the KIs from a hospital highlighted that “medical equipment is obtained by a push system from EPSS, RHB, and MOH, directly from the project, or determined by high-level management” (Informant #1 and #4) (the facilities did not determine the quantity of equipment needed). Another KI highlighted that “Even the source of some medical equipment is not known; the donated and personal gift medical equipment's are not need-based and do not consider the skill and capability of hospitals” (Informant #7).



Theme 2: challenges and barriers related to the installation of, and spare parts for, medical equipment

After the medical equipment is procured, it is installed immediately either by the hospitals or the company based on the agreement, and user training is provided once the medical equipment is installed. However, the qualitative results of this study indicated that if the medical equipment is obtained through a donation or gift, it takes longer to install the equipment, and there is a delay in the installation of the procured medical equipment. As identified by the KIs, a lack of spare parts and accessories is also a major barrier to the proper utilization and functionality of medical equipment in the CSHs in the Amhara regional state.

The KIs highlighted that: “Most of the donated laboratory medical equipment was closed, and it is difficult to install and to have preventive maintenance since the medical equipment is delivered without a necessary spare part”. The KIs emphasized this by saying that “if the equipment is obtained through donation, the equipment has been stored without installation for a long period of time, sometimes it couldn't be installed by the hospital biomedical engineer, and the process could be outsourced to the manufacturing company or other firms”. “This leads to extra costs and causes problems with customer service satisfaction” (Informant #1, #4, #7 and #12).

Another KI stated: “In our hospital, there is no planned medical equipment purchasing system, and even we didn't participate in the specification, purchasing, and receiving processes. Even though most of the donated laboratory medical equipment was closed and delivered without a necessary spare part, it was difficult to install and to have preventive maintenance” (Informant #7).

The majority of the KIs highlighted that: “As you know, according to HSTG Chapter 15, donated medical equipment should be delivered with a two-year supply of accessories and spare parts, along with a one-year warranty period; however, most donated medical equipment is not provided according to donation guidelines, and without an operation and maintenance manual, it lacks spare parts and accessories. Even if it is delivered without a warranty period” (Informants #4 and #16). “To be honest, most donor institutions considered Ethiopia a disposal site for medical equipment because a lot of old medical equipment was delivered through donations with incomplete accessories, rendering them unable to provide the intended service. Consequently, the medical equipment is forced to be stored for extended periods, occupying space due to being uninstalled because of the absence of spare parts and accessories. In our hospital, there is much nonfunctional medical equipment, which is due to the absence of spare parts and accessories” (Informant #7).

One KI emphasizes that “in our hospital, we have a list of 800 pieces of medical equipment but are unable to obtain spare parts and accessories. The hospital can only procure spare parts for approximately 20 pieces of medical equipment per year. Most management units were committed to allocating budget for medical equipment's spare parts, tool kits, and accessory procurement, but the spare parts were not available in the local market” (Informant #2). Another KI also added that, “even though the hospital allocates budget to purchase spare parts, it is difficult to get them in the local market. This is due to the presence of many brands for single ME (e.g., microscope has more than 20 brands), which hinders the availability of specific accessories and spare parts. It is difficult to make purchases for all due to the limited number of suppliers and the non-availability of spare parts” (Informant #3).



Theme 3: the maintenance and follow-up practices of the medical equipment

The majority of the KIs reported that their hospital did not implement planned preventive maintenance as recommended by the manufacturer. Most key informants revealed that in most of the hospitals, there were medical equipment management protocols, and chapter 15 of the EHSTG clearly provided for and mentioned medical equipment management in hospitals. However, the information obtained from KIs indicated that the protocol is not fully implemented.

The majority of the KIs highlighted that “there is no medical equipment decommission guideline in the hospitals or even in the ministry of health. There were no written documents to manage the hospital medical equipment” (Informants #4, #7, #9, and #16). The other critical challenge mentioned was a lack of commitment to use the Medical Equipment Management Information System (MEMIS). Most of the KIs mentioned that: “In the MEMIS, there are 15 key performance indicators, and among them only the hospitals use the MEMIS for inventory purposes. However, if the MEMIS performed as intended, most challenges would be solved. This is because the MEMIS software was interoperable with medical equipment suppliers, medical equipment manufacturers, EPSS, MOH, and all administrative units of the MOH, including HFs. There were no regular follow-ups from the management, and there was no monitoring and evaluation system in place, and hospitals and RHB were not enforced to implement MEMIS for medical equipment management and were not evaluated as per the Key Performance Indicators (KPIs)” (Informants #7, #9, and #16).

The KIs highlighted the need to improve the donation practice and system by saying that “Rather than donating several medical equipment items with high value but old and outdated technology, it is better if donors donate a smaller number of new and up-to-date medical equipment that have spare parts and accessories in the local market, and the medical equipment donation practices must have a monitoring and evaluation system; therefore, decision makers should be informed about the current situation of the medical equipment and different models and types of medical equipment that help a lot to maintain and repair accordingly” (Informants #4, #9, #12, and #16).

The absence of well-equipped, well-designed, and well-organized medical equipment maintenance workshops with basic units (such as mechanical, testing, administrative, electrical, biomedical, and software) and skilled biomedical engineering professionals were also mentioned as critical challenges.

One KI highlighted that the majority of the hospitals did not provide regular workshops. “As far as I know, there is no national medical equipment maintenance workshop to serve as a training center” (Informant #16). This KI added that “Even if there is a preventive maintenance schedule, however, the preventive maintenance is not performed as per the schedule in most of the departments, and curative maintenance is not conducted in our hospitals except for selected medical equipment at emergency, ICU, and OR departments. The biomedical engineers are not well trained with the available medical equipment; the work order is not filled by the users, and it is not reported timely there for how we are efficient in practicing curative maintenance.” (Informant #16)

Most of the KIs emphasized that “the hospital management and Ministry of Health didn't prioritize preventive maintenance, resulting in non-functional medical equipment worth millions due to minor and less expensive accessories or spare parts.” (Informants #9, #12, and #15)

Closed-system medical equipment, power interruptions, a lack of tailored training for equipment users/operators and biomedical engineers, and a lack of support from the management unit were other challenges frequently raised by the majority of key informants. The KIs mentioned that “when the closed system medical equipment failed, it was costly to maintain the equipment since placement agreement is only with the manufacturer or the agent. It is difficult to provide regular service with the available medical equipment due to a power interruption.” (Informants #2, # 4, #6, and #10)

Most of the KIs indicated that the curriculum for biomedical engineering at higher education institutes is not updated and in line with the advancement of medical equipment, which is another challenge. The KIs mentioned that “Regular and specific training for the available medical equipment is neither provided to users nor to biomedical engineers working in the hospitals,” and “Most of the medical equipment failure is due to non-trained users of the medical equipment in most of the departments” (Informants #2, #4, #6, and #10). Another KI stated that “Even if some fragmented trainings are provided, it wasn't based on the hospital's medical equipment list, and redundant training didn't address the available medical equipment technology” (Informants #9 and #12).

Regarding the question about the maintenance and follow-up practices of the medical equipment at the surveyed facilities, some KIs reflected that the lack of availability of preventive maintenance for selected equipment was not their problem, saying that “even if the corrective maintenance is dependent on the type of the equipment, for our hospital, there is clearly scheduled preventive maintenance for emergency, ICU, and NICU medical equipment; otherwise, preventive maintenance is conducted as needed in other departments” (Informant #10).

“Planned preventive maintenance is mostly for emergency department equipment” (Informant # 6).

“If the defect is easy to maintain, the equipment is maintained by the hospital's biomedical engineering professionals after the work order is filled and reported by users” (Informant #11).




Discussion

This study aimed to assess the availability and utilization of medical equipment and the major barriers that affect the utilization of medical equipment in comprehensive specialized hospitals in the Amhara Region, Ethiopia. Research on the usage of medical equipment contributes valuable insights for improvements in the health service delivery system at CSHs by minimizing the barriers to the access and utilization of capital medical equipment (4). Suboptimal access to diagnostic and therapeutic tools hampers the ability of healthcare providers to deliver timely and accurate care, potentially compromising patient outcomes and leading to low levels of patient satisfaction and preventable deaths (2, 10). This study revealed that the availability of at least one piece of capital medical equipment in the surveyed hospitals was only 25.6%, and the average availability of medical equipment in CSHs was only 55.93%, which indicates a notable deficiency in this fundamental aspect of healthcare infrastructure. Furthermore, the availability of critical medical equipment, such as machines for CT scans, MRI, x-ray radiography with digital fluoroscopy, and x-ray mammography, was inadequate across most of the hospitals surveyed for this study. The current result was somewhat consistent with the result of another study conducted in Ethiopia, it showed the presence of no-functional medical equipment at the health facilities (2). A noteworthy observation from our study was the substantial variability in the availability of medical equipment among the surveyed hospitals. The observed inadequacies in medical equipment availability have profound implications for healthcare delivery in comprehensive specialized hospitals. This finding is in line with the result of similar studies conducted in Jimma University Specialized Hospitals and Nekemte General Hospital, indicating a consistent trend of poor availability that varies across institutions (4). In addition, a study conducted in South Africa supported the result of the current study in that there was a lack of availability and inadequate maintenance of medical equipment in hospitals (2). Thus, the intended service could not be delivered in each hospital due to either the non-availability of medical equipment or a non-functionality problem. The inadequate access to medical equipment observed in the current study could be linked to the fact that, currently, in the region, many hospitals are upgrading from being general facilities to comprehensive specialized hospitals and there is a lack of awareness about the maintenance of medical equipment. Furthermore, the government may not be providing an adequate budget for the sector. Thus, the transition has seemingly occurred without the concurrent provision of essential medical equipment and other service requirements. Based on our observations from the survey, the biomedical engineers and pharmacy heads, crucial figures in the management of medical equipment, were found to be unfamiliar with the list of capital medical equipment. In addition to the quantitative findings, the qualitative results indicate that “regular and specific training about the available medical equipment is neither provided to users nor to biomedical engineers found in the hospitals. The majority of the hospitals don't have well-equipped functional workshops and well-trained personnel. Additionally, there is no national medical equipment maintenance workshop to serve as a training center. Even if some fragmented trainings were provided to biomedical professionals, the training is not based on the hospital's available medical equipment list and does not align with the current technologies” (Informant #2, #4, #6, #9, #10, and #12). The availability of equipment standards is an important factor when making an informed choice about what to buy to meet priority health needs and avoid wasting limited resources on devices that will not promote quality care, which is one of the main pillars of universal health coverage (14). A previous study also indicated that in Ethiopia, medical equipment development plans were not found in half of the surveyed public hospitals (15). However, according to this study, a lack of guidelines, which are important for complying with standards, could be a significant barrier to the acquisition of medical equipment in accordance with established guidelines. The qualitative findings of the present study also indicate “there is no any medical equipment decommission guideline in the hospitals and even in the ministry of health. There were no written documents to manage the hospital medical equipment” (Informant #4, #7, #9, #16).

The functionality and maintenance of medical equipment have a pivotal role in providing successful public healthcare services (16). If medical equipment is not functional and maintained, it has immediate impacts on healthcare delivery. Furthermore, the long-term storage of non-functional equipment incurs additional costs, including holding inventory costs, disposal expenses, and handling charges. This study also revealed a significant prevalence of non-functional medical equipment in the surveyed comprehensive specialized hospitals. According to this study, of the medical equipment available in the surveyed facilities, almost 26% was non-functional. The no-functionality status of medical equipment varied markedly from one hospital to another, with rates ranging from 43.9% in DBCSH to 13.9% in DCSH. However, the highest prevalence of functional medical equipment (86.6%) was found at DCSH, followed by DBCSH, where 57.3% of equipment was functional. The cumulative monetary value of all non-functional medical equipment was 368,349,102.42 Ethiopian Birr (ETB), suggesting a need for a more systematic approach to equipment management. This is somewhat similar to the result of an institutional-based cross-sectional study conducted in East Welega, Ethiopia, which reported notable rates of non-functional medical equipment (10). Different reasons have been indicated for the non-functionality of medical equipment. Therefore, the functionality and maintenance-associated challenges related to the use of medical equipment extend beyond the technical realm of equipment functionality; they directly impact the quality and reliability of healthcare services provided to patients.

The variation in the non-functionality status of medical equipment indicated by this study might be due to the commitment of some facilities to practice planned maintenance, as well as the access to spare parts, availability of skilled biomedical engineers, and implementation of MEMIS. The qualitative findings of this study indicated that in some surveyed facilities, the lack of availability of preventive maintenance for selected equipment was perceived to not be their problem, which was evidenced by the KIs: “even if the corrective maintenance is dependent on the type of the equipment, for our hospital, there is clearly scheduled preventive maintenance for emergency, ICU, and NICU medical equipment; otherwise, preventive maintenance is conducted as needed in other departments” (Informant #10).

The inability to maintain medical equipment not only jeopardizes diagnostic and treatment capabilities but also compromises patient safety and the overall efficiency of healthcare delivery (17). In the surveyed CSHs, several significant barriers emerged as primary contributors to the non-functionality of medical equipment. According to this study, the lack of spare parts and accessories accounted for 50.9% of the total, followed by the difficulty of equipment installation (17.3%). The result of this study is similar to the result of a study conducted in Ayder Hospital, Tigray, Ethiopia, which reinforces the notion that spare part scarcity is a prevalent issue affecting the maintenance of medical equipment (11). A similar study conducted in a tertiary setting revealed that the major critical barriers affecting the utilization of medical equipment were the non-availability of spare parts and maintenance (5, 18).

In addition to the quantitative findings, the qualitative results indicated that a lack of spare parts and accessories was the most frequent challenge, as mentioned by the KIs: “As you know, according to HSTG Chapter 15, donated medical equipment should be delivered with a two-year supply of accessories and spare parts, along with a one-year warranty period; however, most donated medical equipment is not provided according to donation guidelines, and without an operation and maintenance manual, it lacks spare parts and accessories. To be honest, most donor institutions considered Ethiopia a disposal site for medical equipment because a lot of old medical equipment was delivered through donations with incomplete accessories, rendering them unable to provide the intended service. In our hospital, there is much nonfunctional medical equipment, which is due to the absence of spare parts and accessories” (Informant #4, #7 and #16). Another KI also added that “the increased number of brands (e.g., Microscope has more than 20 brands) hinders the availability of specific accessories and spare parts. It is difficult to make purchases for all due to the limited number of suppliers and the non-availability of spare parts.” One KI emphasized that “in our hospital, we have a list of 800 pieces of medical equipment but are unable to obtain spare parts and accessories. The hospital can only procure spare parts for approximately 20 pieces of medical equipment per year” (Informant #3). Therefore, it is difficult to provide quality healthcare services.

Beyond spare part shortages, the qualitative study identified various barriers contributing to the non-functionality of medical equipment, including sources of medical equipment, the absence of a well-equipped a workshop and standard medical equipment installation and maintenance procedures, inadequate planned preventive maintenance, a lack of training for medical professionals on equipment usage, the closed-system nature of most laboratory equipment, the availability of several brands, a lack of training for the biomedical engineering department on how to maintain equipment, equipment not being installed, and a lack of budget for maintenance. Furthermore, professional-related, medical equipment-related, and health-facility-related aspects were the major issues affecting the availability, utilization, and functionality of medical equipment in the surveyed comprehensive specialized hospitals. Similarly, previous studies in Ethiopia also identified the multifaceted nature of factors contributing to the non-functionality of medical equipment (8, 19).



Strengths and limitations of the study

Our study provides valuable insights into the state of medical equipment in CSHs in the Amhara Region. However, the scope of the current study was comprehensive specialized hospitals exclusively rather than assessing its availability and related status at other facilities such as primary hospitals and health centers. This targeted approach might limit the generalizability of our findings to other healthcare settings in the region. Therefore, for a more comprehensive understanding of the broader healthcare landscape, future studies should encompass a wider range of healthcare institutions and a more extensive inventory of medical equipment. Another limitation is the exclusion of health professionals directly involved in the daily use of medical equipment as the inclusion of these stakeholders would help capture a more nuanced picture of the barriers and facilitators to the use of medical equipment in the healthcare delivery system. Given the aforementioned limitations, future research endeavors should aim to address these gaps for a more holistic understanding of the availability and functionality of medical equipment.



Conclusion and recommendation

In this study, the availability, functionality, and barriers related to the use of medical equipment at eight CSHs in the Amhara Region, Ethiopia, were assessed, and the study revealed the presence of critical deficiencies in the availability and functionality of medical equipment in CSHs in the Amhara Region, Ethiopia. Challenges include a shortage of spare parts and accessories, the absence of a well-equipped and standardized maintenance workshop, training gaps, maintenance and installation issues, and budget constraints. Addressing these challenges requires a collaborative effort, strategic investments, and future research to broaden the scope and consider a wider range of healthcare settings. Therefore, concerned bodies such as the CSHs, ARHB, EPSS, and MOH should work cooperatively and exert maximal effort to improve the availability and accessibility of medical equipment through the allocation of an adequate budget, implement regulations and policies on medical equipment utilization and management practices, provide regular capacity building and training programs for biomedical technicians, and the improve equipment maintenance facilities at each health service delivery point.
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This review proposes the foundations for an epistemology of resilience in public health, addressing the need for a theoretical framework to guide research and policy. Resilience, often ambiguously defined, is reexamined here as a critical attribute of public health systems, enabling them to adapt, absorb, and respond to routine and extraordinary demands without compromising universal and equitable service delivery. By integrating logical, sociological, historical, and philosophical perspectives, the paper delineates resilience as a structured and measurable concept, distinguishing it from common ambiguities in academic and policy discourse. It further introduces a set of foundational axioms to clarify the boundaries of resilience and support its operationalization within public health. These axioms emphasize the interplay between structural and functional dynamics, responses to internal and external stressors, and the importance of systems-level design over reliance on individual adaptations. This epistemological approach aims to bridge the gap between theory and practice, providing a robust basis for developing evidence-based policies that strengthen public health systems' ability to meet evolving challenges while promoting equity and universality.
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1 Introduction

Challenges to the universal right to health and well-being—one of the Sustainable Development Goals listed by the United Nations (UN)—are numerous. Although population growth has slowed worldwide over the last decade, it remains rapid and is compounded by alarming poverty and inequality rates. The effects of climate change exacerbate these issues, particularly for vulnerable populations (1–4). Tensions between nations increase, leading to mass migrations, hunger, and diseases, as recent conflicts have demonstrated.

Recent health crises threaten to reverse the positive trends of mortality reduction that developing countries have accomplished over the past three decades, affecting the capacity of health systems to ensure broad access to essential services. In addition, new elites in low- and middle-income countries increased their demands for health services (5).

Several structural reforms implemented in the health sector in developing countries have positively affected access to healthcare, such as the More Doctors Program in Brazil and the expansion of health insurance in China. However, implementing sustainable reforms and maintaining long-lasting benefits are a challenge for policymakers.

Public health systems must be more adaptive, preventive, and responsive to guarantee universal, comprehensive, and equitable coverage of essential services amid dynamic and diverse demands (6). In this scenario, mobilizing resources to develop robust structures and institutional capacity has proven insufficient to overcome recent crises (7–9).

Thus, the discussion about the resilience of public and universal health systems is growing, even though there is still no clarity on what it means or consensus on how to operationalize it. In the wake of public health emergencies, properties such as preparedness, anticipation, responsiveness, or recovery have emerged in the literature, generating recommendations that do not explicitly mention resilience but may be confused with it, especially when dealing with the capacity of national health systems to respond to unusual occurrences.

However, the notion of resilience in the functioning of public and universal health systems, or what is considered a public health emergency, is diffuse. Most of the literature addressing resilience in public health still focuses on mobilizing acceptable responses to major public health events, such as epidemics and other health disasters, rather than the routine delivery of comprehensive health services (10).

In this article, a set of concepts is reviewed to establish an epistemology that defines reliable directions for research on the resilience of public and universal health systems. Pierre Bourdieu states that a scientific field is a structured space of positions whose properties can be independently analyzed (11). Laying the groundwork for an epistemology of resilience in public health will help delimit the boundaries of this field and consequently enable better structuring of scientific knowledge on this interdisciplinary topic around a shared theoretical framework. From logical and terminological perspectives, as well as political, sociological, philosophical, and historical viewpoints, this initiative serves as a cornerstone for an axiomatic definition of assumptions on this topic.

Epistemology often begins with a recognition of uncertainty surrounding a specific problem. The epistemology of resilience in public health concerns ensuring the universal right to continuous, high-quality, and responsive health services under variable circumstances in a changing world—a challenge that requires resilient performance from public health systems. Some foundational knowledge on this subject is self-evident, allowing the establishment of a set of initial empirical axioms.

Empiricism entails building knowledge that is grounded, testable, and open to revision—qualities essential for both intellectual rigor and practical application. Empiricism emphasizes real-world effectiveness, fostering technological advancements, scientific discoveries, and practical solutions. Moreover, the provisional nature of empirically derived knowledge allows for continual refinement as new evidence emerges, avoiding rigid, absolutist frameworks and enabling epistemologies to evolve. In this article, the proposed epistemology begins by establishing a foundational knowledge base, followed by a comprehensive articulation of the problem and four tentative axioms.

When developing an epistemology for resilience in public health, it is essential to align diverse concepts, principles, and perspectives. Such alignment ensures a meaningful contribution to the sustainable development of capacities needed to promote the universal right to health while adapting to fluctuating demands driven by inter-sectoral factors.



2 Resilience in socio-technical systems

The common understanding of resilience is the capacity of a system to anticipate, adapt, and reorganize under adverse conditions, and return to its original state of functioning (12–14). This definition is used in different disciplines, situations, and contexts that are not necessarily suitable for public health, in which adaptation cannot jeopardize service delivery, comprehensiveness, quality, or responsiveness. Moreover, returning to the initial state may not be acceptable, especially if the initial state is fragile (15).

Public and universal health systems have important structural and functional peculiarities (16–19). For instance, studies show that health systems continue operating during and after major public health events, unlike other complex systems, such as power plants or industrial facilities, that cease operations. By contrast, public health systems must absorb the impact of major events and continue to function; the recent conflicts in Ukraine and Palestine, for example, show that effective responses to complex, interrelated, and multidimensional events require methodological approaches that account for these complexities (20–22).

The use of the term “Resilience” in academia is still ambiguous, making it difficult to distinguish knowledge from opinions, hindering its methodical and reflective study, systematic development, and operationalization as a field for research, policymaking, and implementation. Studies on community resilience are hardly included in the canon of resilience due to heterogeneity in definitions and the lack of consistency on what is measured, an example of the effects of the ambiguous terminology (23, 24). Even where some cross-discipline consensus has been reached (e.g., the fields of disaster management and psychology have identified a similar set of factors associated with individual and collective resilience, such as the relationships and the need for a rapid post-disaster return to routine), there are still too few publications identifying key principles to guide evidence-based interventions in multiple systemic levels (from policy to care). Cutter et al. highlight linkages between resilience and vulnerability by refining a definition of resilience—as the ability to mitigate the damage caused by singular situations. These authors propose the Disaster Resilience of Place (DROP) model, for which resilience relies on sustainability, as previous conditions of the affected communities interact with the hazard event characteristics to produce immediate effects (25).

Bridging the epistemic gap between theory and practice in public and universal health systems resilience is essential to clarify the boundaries between scientific truth—that is, the critical evaluation of the validity of principles, hypotheses, and results of described knowledge—and mere belief. Developing an epistemology, distinguishing common sense and science, will clarify ideas and favor the approach of logical, semantic, and ontological problems related to resilience in public health.

Science develops in spaces in which ideas are confronted—often aggressively—by scientists with various points of view on a phenomenon, both disciplinary and practical, from different perspectives and assumptions of reality. In these spaces, epistemology makes it possible to structure a theoretical and practical body to a given concept, enabling its study from diverse perspectives and, thus, rational debate.

The field of public health needs to integrate different types of knowledge, usually from distinct epistemic communities and competing interests. When appropriately arranged, such articulation promotes the sharing of ideas and the development of more robust and efficient theories to support the formulation of evidence-based actions and policies.

Clear definitions of resilience turn it from an abstract ideal into a practical, measurable goal, allowing policymakers to create targeted policies that address immediate needs and strengthen systems for future disruptions. This leads to more robust, sustainable public health systems and societal stability. Haldane et al.'s study of COVID-19 responses in 28 countries, for example, highlights resilience-focused policymaking. The authors found that many nations enhanced resilience through governance by securing financing and reallocating resources, implementing support packages to stabilize businesses, protecting jobs, and assisting low-income populations. These measures helped people follow public health guidelines and reduced the burden on healthcare systems (26).

The following sections highlight problems, postulates, axioms, and implications for public health policies. The perspectives presented in this article are based on the extensive exploration of existing paradigms, history, and interdisciplinary relationships that bring existing knowledge on resilience closer to the field of public health.



3 Bridging health equity and universality with systemic resilience

Universality entails ensuring everyone has the right to access quality health services compatible with their needs, whenever and wherever they need them, from health promotion to prevention, treatment, rehabilitation, and palliative care, without access constraints (27, 28). To meet this challenge, countries need policies that encompass the needs of their populations and address the environmental and socioeconomic factors that affect health and well-being, including preparedness, responsiveness, and recovery from health emergencies. Coping with the complexity of providing universal and equitable care demands adaptive capacities from public health systems. These abilities enable systems to stretch finite resources to address the social determinants of health under diverse and often unpredictable circumstances.

Understanding the complexity of the social determinants of health is key to analyzing the epidemiological context of a given territory and identifying barriers to expanding access to services. Examples of such barriers include violence, misinformation, distrust, denialism, and other challenges that weaken health systems. Consequently, ensuring universal and equitable access to health requires fostering programs that continuously enhance systems' adaptive, absorptive, and preventive capacities, thereby strengthening their potential for resilient performance.

Several initiatives have demonstrated resilience in advancing universal and equitable health. These include special health programs for Indigenous Peoples and First Nations in countries like Brazil (29) and Canada (30), affirmative policies for minorities and marginalized populations (31), targeted interventions addressing emerging health challenges such as new diseases or teenage suicide, and the expansion of Community Health Worker programs in vulnerable areas in the United Kingdom (32).

Therefore, combining broad and uninterrupted coverage with access to good health services and acceptable social protection is essential. The concept of coverage is based on access, and the two ideas are therefore complementary. Without universal access, universal health coverage becomes an unattainable goal. To accomplish universal access, equitable right to health, and addressing social determinants, resilient abilities equip systems to adaptation and uninterrupted functioning of essential services. A resilient health system can not only withstand crises but also emerge stronger, more equitable, and better prepared to meet future challenges.

In the following subsections, we explore essential problems and the knowledge base, providing axioms and a starting point for debate on the methods and theories of resilience in public health and how the idea contributes to meeting the challenge of the universal and equitable right to health in the 21st century.


3.1 Problem

In the second half of the 18th century, urbanization was prioritized, especially in large European cities, to organize residents cohesively and homogeneously. The mobilization of resources to improve the quality of life of the population had its principal motivation in economic aspects, given the value of the workforce.

In addition, the struggle between the rich and the poor, plebeians and bourgeoisie, created the need for political health authority. The bourgeoisie adopted a model based on intervention, using surveillance and hospitalization, evolving from the political-medical quarantine schemes of the late Middle Ages. Public hygiene, derived from these quarantine measures, boosted the development of urban medicine from the second half of the 18th century onwards. In a global context, life expectancy at birth has increased from 47 years in the mid-20th century to around 70 years today and is projected to reach 76 years by the mid-21st century (33).

In 1920, the Dawson report included a critique of the Flexnerian model based on a perspective of rationalizing the delivery of health care to meet specific social demands. It proposed restructuring the model of care in services organized according to the levels of complexity and costs of treatment, similar to modern healthcare networks (34).

Foucault defines this period as the birth of social medicine, highlighting a strategy of biopower, that is, social domination over individuals through regulating their lives (35). This included public health campaigns to regulate behaviors and lifestyles, medical procedures, and interventions in educational systems. Another major object of urban medicine, according to Foucault, is the organization and control of water and sewage sources, since urban disorder and the lack of basic sanitation were considered responsible for the main epidemic diseases in the second half of the 14th century.

Although aspects such as disease prevention, continuous well-being, and health promotion originate in much older societies, the delimitation of a widely accepted concept of public health became accepted from the Industrial Revolution onwards, culminating in the publication of the Charles-Edward Winslow manifesto in 1920 (36).

Winslow emphasizes the comprehensive, collaborative, and interdisciplinary nature of service provision focused on maintaining people's health and well-being. This definition is pertinent and highlights the complexity of developing comprehensive public health systems.

Regarding the systematization of care, historically unstable service delivery demands adaptation at different levels. Resources are always limited and demands have their own dynamics, so health systems, governments, service providers, and citizens must adapt to constant change (37). It is natural that the outcomes of collaborative health production will vary, with positive and negative results.

That is why strengthening the intrinsic adaptive capacity of health systems and its resilience involves responding to both routine and extraordinary demands. Often this ability to adapt is relegated to the behavior of people—a kind of informal resilience—that is not under the control and knowledge of the governance layer. For example, when community health workers in violent locations adapt their house call schedules to avoid the times when confrontations between the police and local criminals occur, they are, indeed, exhibiting resilience (38). Managers and policymakers should, however, analyze such variability and design tailored policies to support adaptations or mitigate the negative effects of the context to prevent disruption—like possible harm to community health workers during house calls. To support resilience, making it part of the health management process, it is necessary to adequately identify the effects of this adaptive capacity on the variability of outcomes of essential public health functions.

The literature on recent public health events, such as the COVID-19 pandemic and the 2024 dengue outbreak in Brazil, confirms that public health systems adapt to continue functioning during unintended events. The post-COVID literature is replete with innovative practices, adaptations, and actions carried out during the pandemic (18, 26, 39, 40). However, these initiatives are usually followed by an interruption to regular procedures, such as elective surgery or the management of chronic patients, which can lead to pent-up demand, increased queues, and a worsening of a population's health conditions. It is evident that once hit by public health events of national or international importance, system capacity is stretched, but routine operations must remain responsive because regular demands never pause.

It is no coincidence that during the recent dengue outbreak in Brazil, the number of COVID-19 cases unexpectedly increased. Because the dengue outbreak hit during Carnival festivities, the Brazilian Unified Health System (SUS) had to handle an unexpectedly complex epidemiological scenario with limited resources, especially in densely populated locations.

To cope with emerging diseases, it is necessary to understand their specifics and peculiarities, in addition to understanding social determinants and conditioning factors of health. Confronting COVID-19 required robust institutional capacity, such as intensive care beds, ventilators, and skilled professionals, which are not necessarily the same resources for other outbreaks. Dengue is an arbovirus with characteristics related to territory and rainfall density, as well as the environmental evolution of the vector, which reproduced in clean water and now reproduces in dirty water. Adapting to these dynamics is far from trivial.

The epidemiological situation in resource-limited settings, such as in low- and middle-income countries, implies a triple disease burden, differing from the classic Omramian (41) epidemiological transition. This triple burden involves, simultaneously, an agenda of communicable diseases, malnutrition, and reproductive health issues; chronic non-communicable diseases and their risk factors (such as smoking, overweight, obesity, sedentary lifestyle, stress, and rich ultra-processed diets); and an increase in external causes (accidents), as the primary causes of morbidity and mortality.



3.2 Fundamentals

Described with slight variations in the publications on the subject, Health Systems Resilience is defined by the World Health Organization (WHO) as the capacity of all health-related actors and functions to collectively prepare responses, mitigate and recover from disruptive events with implications for public health, maintaining the provision of essential functions and services and of using past experiences to adapt and positively transform the health system (42).

According to the WHO, the key attributes of a resilient health system include awareness of its capabilities and risks; mobilization and coordination of resources for effective risk management; self-regulation for threat response through evidence-based decision-making; adaptation, as needed, to withstand harsh conditions; comprehensive and good quality provision of the necessary services in all contexts; and identifying and using lessons learned to improve and transform, while ensuring integration between health security, systems strengthening, and other health programs.

The European Union Working Group on Health Systems Performance Assessment also defines resilience to cover the main characteristics described in the literature from different areas, from Engineering to Social Sciences. For this group, resilience describes the ability to proactively predict, absorb, and adapt to shocks, and make structural changes in a way that allows systems to sustain necessary operations, resume optimal performance as quickly as possible, and transform their structure and functions to strengthen the system and reduce its vulnerability to future similar shocks.

Despite the respectability of both organizations and the convergences between their definitions of resilience, there are still gaps to fill. The literature on complex systems management does not offer a consensual definition of organizational resilience. Even less is said about resilience as an attribute to be developed in organizations dealing with unstable and adaptive contexts such as public and universal health systems.

In the most well-known definitions, including the two mentioned above, convergence on the idea of adapting to disruptive shocks or unexpected major events is noteworthy, although not likely, given the dynamics of the implementation of public policies and the consequent provision of comprehensive and responsive health services that require continuous development of resilience. Even when responding to major public health events, the key to resilient performance lies in the characteristics developed under normal conditions (19, 26, 43). For instance, continuous monitoring of long-term threats makes it possible to anticipate shocks and respond resiliently to extreme situations, as demonstrated in Arcuri et al.'s study (43). The authors show how continuous mapping of constraints in service delivery to remote fluvial regions reinforced the importance of regular protocols for health service provision, which could be mobilized effectively during major crises.

Similarly, returning to a pre-shock state makes no sense if service delivery was previously fragile, incomprehensible, or non-responsive. Resilience in public health, therefore, involves permanent transformation based on continuous learning (44).

In other situations, resilience has been described as the organizational capacity to deal directly or indirectly with conditions faced by populations and to recover from unexpected disturbances (18, 45). However, this definition is still limited because it does not include various aspects of complex systems, such as those relating to public health. In addition to the quantity and frequency of disorders that need to be processed and absorbed to ensure the quality of routine assistance, their essential functions cannot be interrupted. Examples of essential functions halted amidst COVID-19 were elective surgeries in Brazil, as some of them had to be postponed, straining already overloaded healthcare queues (10, 46).

It is worth noting, however, that despite the visible—and expected—gaps, there are plenty of publications of experiences with chronic structural long-term stresses. It is important, however, to go beyond the ability to withstand the effect of external shocks on the delivery of health services. From this perspective, the probability of interrupting routine services during an unexpected event is explicitly recognized; a system's capacity to mitigate impact, take corrective measures, readjust its operation to the new context, and learn from experience is conceived as more than the sum of the available financial, material, and human resources, that is, the system's institutional capacity (8).

This delimitation is an important step in fitting public health resilience into a framework, understanding that the boundaries of the definitions might not be shared. The clear distinction between sudden shocks, slower impacts, less intense events, and chronic stressors helps establish the view that health systems must be constantly resilient. The ability to dampen changing conditions and unexpected development poses new challenges—or opportunities—to provide quality services in the face of ongoing variability, such as organizational and political instability, workforce turnover, patient expectations, and so on.



3.3 Axioms

To cope with fluctuating demand, dynamic contexts, and resource constraints, public and universal health systems depend on the continuous articulation of multiple and flexible interdependent processes. Adaptation is an intrinsic element, but it needs to be developed sustainably.

The contrast between successful and unsuccessful cases of sustainable adaptation has been examined in the context of socio-technical systems design (47); in most studies, the concept of brittleness refers to the pressure on operational limits. Health systems are always being stretched to accommodate challenging situations; when pushed too far, they become more prone to such a condition. Usually, the strategy for these situations is temporary, such as implementing solutions to problems whose consequences have already materialized. We observe this when field hospitals or exceptional vaccination programs are carried out to tackle the spread of outbreaks.

Although the importance of such actions cannot be underestimated, they must generate knowledge enabling permanent adjustments, not mere performance compensations (48). Adaptation is the cornerstone of axioms of resilience in public health, as is explained in the following subsections.

Many frameworks have addressed resilience in complex systems, including public health, though most focus on disaster response. The WHO's Building Blocks framework merits particular attention (26, 45). It is also important to note that, in general, they overlook variability and adaptive capacity at more abstract levels than is necessary to implement public policy.

The experience with recent propositions on strengthening resilience, more or less specifically applied to public health, entailed a set of axioms that start from the idea that resilience in public health resides in the ability of national health systems to manage volatility in the outcomes of essential public health functions, to make it possible to sustain uninterrupted and resolutive functioning of routine services at the same time the systems adapt to eventual demand fluctuations beyond its usual capacities (49, 50).

Axioms result from generalizations based on empirical observation. In social sciences, especially where there's not a dominant paradigm yet (51), the establishment and validity of axioms result preliminary from studies with similar results that corroborate their premises. Thus, as in the rationalist tradition, axioms originate from self-evident and truthful premises and regulate postulates, supporting demonstrations of other empirical conclusions.

Axiom 1 focuses on the distinction between the strengthening of structures and the functioning, and how this interferes with the capacity of public health systems; Axiom 2 discusses the influence of internal and external events on the adaptive capacity of health systems; Axiom 3 is dedicated to the need to deal with large and eventual occurrences, as well as small and routine events, for resilient performance; Finally, Axiom 4 indicates that adaptation cannot rely exclusively on workers' initiatives, but arise from formal systems design.

An epistemology must accompany a set of premises gathered in various empirical studies making up the field's knowledge base, rationalizing a line of thought on a topic and bringing to light philosophical, semantic, and gnoseological assumptions, methods, or results of contemporary scientific investigations (52, 53). Table 1 presents noteworthy resilience frameworks that address or apply to public health.


TABLE 1 Selected resilience frameworks.

[image: Table comparing six health system resilience frameworks against four sets of axioms, listing framework names, principle summaries, and marking alignment with structure, functioning, exogenous events, workers, and systems design using Xs.]


3.3.1 Axiom 1: demand fluctuations require synergy between structure and functioning

Health system structures encompass resources, beds, workforce, funding, and other attributes that build on institutional capacity. Functioning concerns how such structure operates, such as governance arrangements, protocols, and operational procedures.

Acknowledging resilience as a capacity—or a set of capacities—of the health system does not prevent considering the circumstances in which systems operate and allow (or not) the emergence of resilient attributes. Based on attributes and structures, it is necessary to understand the skills and capacities public and universal health systems use to absorb, react, adapt, or transform when dealing with different types of events, guided by implicit and explicit rules, and by the variety of decisions and interactions of actors—patients, technicians, managers, politicians, and private companies.

These interactions depend on people's mindsets and interests, as well as on physical structures within the context in which different services operate. Managers, workers, patients, and their communities are the basis for the functioning of resilient health systems. However, governance and political arrangements need to enable spaces and competencies for adaptation to improve system performance.

Resilience in public health needs to accommodate both structures and functioning. It is not possible to conceive or assess resilience based on structures alone, as recent experience has shown (57). On the other hand, essential functions of health systems, no matter how well-designed, require adequate and strong structures, whether for routine operations or responses to major public health events. The challenge lies in promoting resilient health systems capable of optimal functioning in routine and unforeseen situations.

The response to COVID-19 highlights how inadequate combinations of structure and functioning can exacerbate systemic fragilities. Carvalho et al. (15) illustrate this through the case of Brazil, where political arrangements hindered the timely acquisition of vaccines despite a substantial budget being available. Additionally, anti-vaccine rhetoric and political pressure on local authorities caused significant delays in vaccine distribution operations, even though resources had been allocated appropriately.



3.3.2 Axiom 2: resilience is about coping with events of different magnitudes

This axiom stems from a recurring question: Is the resilience needed to function under crises (pandemics, natural disasters, major accidents, and technological innovation) the same as under routine operations?

It is important to emphasize that resilience and brittleness are not contingent upon acute events. Numerous events of different intensities occur daily, and resilience lies in developing attributes that keep systems prepared for an event of any nature or intensity, especially in the intrinsically unstable context that involves the delivery of public health services.

Resilient attributes are activated whenever necessary, on both routine and exceptional provision of care. Stability and the development of shock-absorbing capacity are very present themes in disaster management. Thus, the concepts outlined in this field are widely known. However, developing resilient behavior involves mobilizing efforts to anticipate future failures, in addition to prompt responses.

Agents in a system must find innovative ways to perform in new situations. As their situational awareness changes, procedures must change, allowing the mobilization of critical resources and creative action that support responsiveness. Regarding the resilience of public health systems, this communication also relates to the capacity for collaboration with civil society, as community engagement strengthens the skills that facilitate resilience (58).

Disease outbreaks are not the only risks to people's health. Although there are very sudden events, there are also those factors that develop over long periods, such as the droughts and floods in northeastern and southern/southeastern Brazil, respectively. Small-scale events with limited consequences occur regularly, while others can lead to catastrophic consequences for public health.



3.3.3 Axiom 3: public health functions are influenced by both endogenous and exogenous variables

A question little addressed in the literature on resilience of complex systems is whether the adaptive processes for external and internal events are the same. Frameworks focused on resilience to major events such as natural disasters, epidemics, or climate change propose that system structures are mobilized to deal with exogenous variables (54, 56). Even the frameworks dedicated to the functioning of systems are still focused on adverse events of exogenous nature.

In systems theory, resilience is a process or set of processes needed to handle internal and external threats, variables, or situations, rather than a static or structural characteristic of systems (13, 14, 59). Processes that contribute to more sustainable systems in contexts of adversity include (a) persistence; (b) resistance; (c) recovery; (d) adaptation; and (e) transformation (60).

Persistence allows systems to function internally and externally, even when stressed. Despite stability makes systems look like they're idle or balanced, persistence usually takes effort and resources. While persistence enables systems to continue performing with the necessary support, resistance indicates the risk of overload by internal or external stressors that exhaust resources. Resistance allows a system to continue functioning even when a disturbance is present. Examples include communities that rebuild residences in areas at risk when public policies do not provide acceptable housing locations.

The recovery process is conceptually problematic for public and universal health systems, as it implies a return to previous functioning states that may no longer be appropriate. Moreover, returning to the previous state is unlikely if new information and functionality have been introduced to cope with the disruption.

Adaptation is a diffuse set of multi-level and multi-scale simultaneous interactions. While recovery returns a system to an earlier state, adaptation means adjusting and learning to operate during disturbances. The system changes its operation to be sustainable or to maintain stability, facilitated by simultaneous changes that accommodate this new focus.

Transformation emerges when a system radically turns into something new, e.g., a change in primary care policy with the introduction of community health workers (32). Transformation, however, like adaptation, describes the outcomes of changes but does not predict the timing or desirability of such changes.



3.3.4 Axiom 4: resilience must be achieved through systems-level design and not solely through individual adaptations

Systems that depend only on people's resilience overload workers and increase the possibility of resonating variations and instability. Informal resilience, which emerges from unobserved adaptations, can lead to a loss of control (61). Organizations should foster management processes, technologies, and cultural shifts focused on resilience skills.

For Hollnagel (62), resilient performance emerges from the ability to respond, monitor, learn, and anticipate. These abilities are called systemic potentials for resilient performance:


	•Responding to events: how to respond to regular, novel, and disruptive events.

	•Monitoring what is happening: what already is or may become a threat in the short, medium, and long term. Monitoring should encompass what occurs in the context in which the health organization operates. It involves the ability to oversee what is critical.

	•Anticipating future threats and opportunities: assessing potential disruptions, pressures, and consequences, that is, addressing problems that have not yet manifested.

	•Learning from past failures and successes: learning from experience and learning the right lessons from the right experiences.



The WHO also highlights skills centered on the functioning of essential public health functions and the broader determinants of health, equity, and resilience (42). These skills—awareness, mobilization, diversity, self-regulation, integration, adaptability, and transformation—form a conceptual framework that overlaps with Hollnagel (62), underscoring the importance of a systemic-level design that supports people's adaptive abilities.

Also with some overlap, the World Bank lists resilient skills. In that case, resilient health systems are aware of threats; agile in responding; shock-absorptive; adaptive; and able to transform permanently based on lessons learned (63). This idea highlights the importance of inter-sectoral articulation, involving government and society and combining preparedness and provision of services, political actions, and investments in public health.





4 Implications for public policies

Resilience in public health is a contextual property dependent on past pathways, so building resilient public and universal health systems requires ongoing efforts to strengthen governance and effective inter-sectoral partnerships (64). In such systemic logic, resilience is an essential feature of organizational management, the promotion of collective skills, and responses to structural and political pressure (65, 66). Therefore, the resilience of health systems must be intrinsically linked to public health policies, through a systemic approach involving organizations and society. The challenges encompass both basic and implementation sciences (67).

First, existing resilience frameworks imply both positive and negative outcomes. The focus is not only on adaptive failures (traditionally highlighted in accident analyses) but also—and more importantly—on the adaptations and corresponding circumstances that led to known outcomes. From an intervention perspective on public health constraints, therefore, implementing policies for resilience implies encompassing preventive actions (at the primary care level) rather than simply trying to recover from disruptions.

Secondly, even in cases where disruption is inevitable, the resilience approach implies an emphasis on addressing known deficiencies and continuously improving aspects that are already strong. An example of resilience in the face of inevitable disruption can be found in the approach of the SUS during the extreme floods in Rio Grande do Sul in 2024. Despite extensive damage to infrastructure and service interruptions, the SUS was able to promptly activate the National Force (FN-SUS), a specialized task force designed to respond to emergencies and disasters that affect the health conditions of people (68).

When the storm hit, the FN-SUS articulated multiple system—involving the police, firefighters, and civil defense rescuers—to maintain essential operations and prioritize the safety of patients. While disruptions to energy systems and patient transport were unavoidable, the focus on shoring up known vulnerabilities in critical infrastructure and refining evacuation protocols allowed for a more robust response. This experience also informed continuous improvements, leading hospitals to enhance flood-proofing and emergency preparedness for future extreme weather events.

The third critical feature is that the effective implementation of resilience in public health involves a commitment to understanding the underlying processes of vulnerability and the protective factors of populations. Identifying functions that show significant links between context and the results of adjustments to manage variability is only the initial step; the goal is to clarify whether the various potential mechanisms for implementing resilience are implicated or available to address the effects of vulnerability so that proper guidelines, methods, and practices for intervention or implementation can be carried out.

In sum, resilience encompasses a scientific approach with multiple characteristics. Resilience in public policy demands attention to (a) the positive results of adaptations in the presence of adversities at any level; (b) evidence-based knowledge about vulnerability and protection mechanisms that may be unique; (c) shifting the focus from correcting failures or mismatches to considering competence in successful adaptations (implicitly emphasizing prevention); (d) attention to both the problems and strengths of individuals in vulnerable populations (as both make interventions possible); and (e) the systematic exploration of processes explaining or substantiating links involving vulnerability and empirically identified protective factors.

Healthcare models are sociotechnical combinations structured to solve prevalent problems and meet the overall needs of populations, whether individually or collectively. These models result from the intermediation between technical and political elements. Therefore, promotion and prevention should not be neglected in favor of emergency actions, which often rely on campanist strategies, focusing primarily on controlling endemic diseases and outbreaks from individual or hospital-centered perspectives (fragmented, Flexnerian, and medically oriented). Resilient public and universal health systems must prioritize continuity in public health, not just during moments of crisis. Directives like Universality and Equity, while demanding resilient performance, also facilitate the emergence of conditions for resilience within the system.

Finally, validating a new epistemology depends on confronting its initial assumptions with emerging empirical evidence. The scientific debate, alongside practical applications, serves as an arena for refining the iterative process of questioning, testing, and revising knowledge and ensuring that an epistemology remains relevant, adaptable, and effective. This process of validation requires a continuous dialogue between theory and evidence, where assumptions are regularly scrutinized, and frameworks are adjusted based on new findings. It is through this dynamic and reflective process that the epistemology of resilience in public health will gain its strength, credibility, and applicability.
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Background: Health services research (HSR) in Austria has expanded rapidly over the past two decades, reflecting the evolving need for a healthcare system that effectively addresses the broader challenges of an increasingly strained healthcare environment. Mapping the progression and focus areas of this research is essential for guiding policy-making and future studies.



Objectives: This bibliometric study aims to chart the evolution of Austrian HSR between 2000 and 2024. By examining publication trends, thematic priorities, collaboration networks, and research impacts, the analysis provides evidence-based insights that inform healthcare strategies and highlight research gaps.



Methods: A systematic literature search was conducted in PubMed, which targeted peer-reviewed articles published from 2000–July 31, 2024. In total, 81 articles met the inclusion criteria. Bibliometric methods, including coauthorship mapping, keyword co-occurrence analysis, and citation tracking, were used to identify core research themes, key authors, and institutional collaborations.



Results: Annual publication outputs increased notably from 2019 to 2020, corresponding to the heightened focus on healthcare during the COVID-19 pandemic. The major themes included mental health, patient care, public health, and disease management, with a growing interest in telemedicine and digital solutions. The Medical University of Vienna led publication activity, and strong international ties were evident, particularly with institutions in the UK and Germany. Citation analyses revealed varied research impacts, with some highly cited studies influencing policy debates and clinical practices.



Conclusions: Austrian HSR has a dynamic trajectory, reflecting evolving national priorities and global healthcare challenges. Continued efforts are needed to address gaps involving underserved populations, integrate digital health technologies, and enhance economic evaluations of primary care reforms. Furthermore, better standardization in the reporting of funding sources and conflicts of interest is recommended to strengthen methodological rigor and public trust. By fostering collaboration, transparency, and comprehensive evaluations, HSR can more effectively shape equitable healthcare policies in Austria.
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1 Introduction

In Austria, the healthcare system operates under a Bismarckian-type social health insurance model, which provides mandatory coverage for all residents and is characterized by a pluralistic structure of providers, payers, and regulators (1). Over the past two decades, several policy reforms have aimed to strengthen primary care and address inefficiencies arising from the historical emphasis on inpatient services (2). A key development is the introduction of primary healthcare units (PHCUs) through the Primary Care Act, which mandates the creation of localized “care strategies” and promotes interprofessional collaboration (3). These PHCUs are designed to offer comprehensive services—from preventative care to chronic disease management—to reduce fragmentation and increase the efficiency of the Austrian healthcare system.

Despite these reforms, the Austrian system continues to exhibit high rates of specialist consultations and hospital admissions in comparison to other developed countries, partly due to the absence of a gatekeeping mechanism (4, 5). This highlights a persistent need for more integrated, patient-centered approaches that emphasize disease management programs (6), mental health care (7), and community-based solutions, including home care support for older adults and individuals with dementia (8). Research also points to the growing role of digital health and telemedicine, especially as reflected by the rapid adoption of remote consultations during the COVID-19 pandemic (9). These evolving challenges underscore the importance of Health Services Research (HSR) in guiding evidence-based strategies, optimizing resource allocation, and ensuring equitable access to care.

Although numerous studies have examined particular facets of healthcare delivery in Austria—ranging from efficiency analyses of disease management programs (6, 10) to the experiences of mental health service users (11)—there remains a notable gap in comprehensive, bibliometric overviews of this research landscape. Such analyses can reveal publication trends, thematic priorities, and collaboration patterns, offering valuable insights for policymakers and healthcare stakeholders seeking to improve the quality, accessibility, and sustainability of healthcare services. Moreover, standardizing key terminologies (12) and conducting economic evaluations of primary care reforms (13) are increasingly recognized as vital steps toward a more cohesive and effective system.

Against this backdrop, the present study aims to map the evolution of HSR in Austria between 2000 and 2024, focusing on publication output, thematic foci, collaborative networks, and overall impact. By employing a bibliometric approach and drawing on integrated care principles (14) and health systems strengthening frameworks (15), we seek to (1) identify current research gaps, (2) highlight emerging priorities—such as digital health and PHCUs—and (3) propose future directions to foster an integrated and patient-centered healthcare system.

This study provides both theoretical and practical contributions to the field of health services research in Austria. From a theoretical perspective, it offers a detailed analysis of how research themes, collaboration networks, and publication trends have evolved over time, addressing gaps in the current literature. Practically, the findings highlight critical research gaps, such as the integration of digital health technologies and the need to improve healthcare access for underserved populations. These findings aim to guide research priorities and support policymakers in creating effective, evidence-based healthcare strategies. Building on these contributions, this study aspires to guide researchers, practitioners, and policymakers in harnessing the full potential of HSR to support ongoing reforms and promote equitable and sustainable health outcomes across Austria.



2 Methods


2.1 Study design

This bibliometric study aimed to map and analyze the evolution of health services research in Austria between 2000 and 2024. The research design in the search strategy followed systematic review principles (adapted from PRISMA guidelines) to provide a structured approach for article identification, screening, and data extraction. By focusing on publications with at least one author affiliated with an Austrian institution, the analysis sought to capture both the breadth and depth of locally relevant contributions to health services research.



2.2 Data sources and search strategy

A comprehensive search was performed on June 15, 2024, via the PubMed Advanced Search interface, which was chosen for its extensive coverage of biomedical and health-related literature. The search encompassed studies published from January 1, 2000, to July 31, 2024, ensuring that both historical and recent developments were represented. No language restrictions were applied, allowing the inclusion of articles in both English and German.

To balance specificity and sensitivity, the following Boolean formula was employed: “((Austria*[Affiliation]) AND ((“2000/01/01"[Date - Publication]: “3000"[Date - Publication]))) AND (health service*[Title/Abstract])”. This query yielded 422 results. Titles and abstracts were initially screened to confirm their relevance to health services research in the Austrian context. Publications that explicitly investigated topics such as healthcare delivery, organization, financing, or policy were considered potentially eligible and retained for further review.



2.3 Inclusion and exclusion criteria

Eligible articles were those focusing on health services research in Austria, published within the specified timeframe, and having at least one author with a primary Austrian institutional affiliation. Publications in which fewer than 50% of the authors were affiliated with Austrian institutions were excluded, as were conference proceedings, to ensure the inclusion of peer-reviewed original articles. After title and abstract screening, full-text evaluations were conducted to confirm alignment with the study's focus on Austrian health services. Following the final eligibility check, 81 articles remained (Figure 1).


[image: Flowchart illustrating article selection: 422 articles retrieved, 301 excluded for non-relevant topics, 121 screened for relevance, 30 excluded for not focusing on Austria or HSR, 91 peer-reviewed articles screened, 10 excluded as conference proceedings, leaving 81 articles included in final analysis.]
FIGURE 1
(PRISMA flow diagram) illustrates the progression from the initial retrieval of 422 articles to the final sample of 81 included in the analysis.




2.4 Data extraction and quality assurance

All the references were imported into Zotero (version 6.0.36) for systematic organization and deduplication. Two independent reviewers assessed the titles and abstracts; any disagreement was resolved through discussion or by consulting a third reviewer. Bibliographic details (title, authors, journal, publication year, DOI), Austrian institutional affiliations, and key thematic elements (e.g., chronic disease management, primary care models, mental health services) were extracted for each article.

The data were carefully cross-referenced with the original PubMed entries to resolve any discrepancies in publication years or author affiliations. To harmonize variations in author names and institutional names (e.g., “Med. Univ. Vienna” vs. “Medical University of Vienna”), we employed a hybrid approach that combined manual checks with semiautomated fuzzy string matching, implemented in Python (version 3.11.9). Specifically, the algorithm uses the Levenshtein distance via libraries such as pandas and fuzz (formerly fuzzywuzzy). Records exceeding a predefined similarity threshold (e.g., 0.85 on a scale of 0–1) were standardized to a uniform form (e.g., “Medical University of Vienna”). In cases where multiple high-scoring matches were identified or ambiguous terminology was encountered (e.g., “primary healthcare” vs. “primary health care”), manual review guaranteed consistent labeling.

These normalization procedures were critical for accurately capturing collaboration patterns and thematic clusters. These steps ensured a standardized dataset, forming the foundation for detailed analyses of collaboration networks and frequently occurring research themes—referred to here as thematic hotspots (e.g., chronic disease management).



2.5 Analysis

Descriptive statistical analyses, including trends in annual publication outputs and journal distribution, were conducted in Microsoft Excel (version 2019). Network analyses for coauthorship, institutional collaborations, and keyword cooccurrences were performed via VOSviewer (version 1.6.20) and Python. The visualizations generated in VOSviewer aided in identifying research clusters, thematic hotspots, and collaboration hubs, providing a detailed picture of Austria's health services research landscape.



2.6 Ethical considerations

This study relied solely on publicly accessible bibliographic data and did not involve human subjects or patient-level data; no ethical approval was needed. Nevertheless, certain limitations must be acknowledged. Relying on PubMed alone can exclude relevant articles indexed exclusively in other databases, such as Embase or Scopus, and excluding conference proceedings may omit emerging research not yet published in full. Additionally, the time frame cutoff of July 31, 2024, may have overlooked the latest publications. These limitations were deemed acceptable, given the study's objective to capture a broad, peer-reviewed snapshot of Austrian health services research over nearly a quarter century.




3 Results


3.1 Publication trends

A total of 81 articles met the inclusion criteria for this bibliometric exploration of health services research (HSR) in Austria between 2000 and 2024. The annual distribution of these articles showed an overall upward trend, with a pronounced increase in 2019 (9 articles) and 2020 (12 articles). This surge likely reflects intensified research efforts and global attention to healthcare systems during the onset of the COVID-19 pandemic, mirroring broader themes identified in related European contexts (4, 9). Nearly all the publications (96.3%) were original research articles, indicating a strong empirical orientation. The remainder comprised study protocols or observational reports (3.7%), indicating ongoing innovations in methodological development and real-world evidence generation.

Figure 2 presents the temporal distribution of publications between 2000 and 2024. Consistent with global shifts in healthcare priorities, studies have intensified around topics such as primary care models, mental health, and disease management programs (6, 16). The marked upticks in 2019 and 2020 were closely tied to the COVID-19 crisis, which catalyzed new lines of inquiry into service delivery, public health responses, and remote care strategies.


[image: Line chart showing the number of publications per year from 2000 to 2023. The count remains steady at one to three until 2014, then rises sharply, peaking at twelve in 2020 before declining.]
FIGURE 2
Number of publications on health services research in Austria (2000–2024).




3.2 Methodological Spectrum

The study designs demonstrated considerable heterogeneity. Quantitative approaches were most common (55%), followed by qualitative (25%) and mixed-methods (20%). Approximately 60% of the articles reported collecting primary data, whereas 30% relied on secondary datasets (e.g., national registries such as the Austrian National CathLab Registry (17), administrative claims, or insurance databases). The remaining 10% offered no specification of data sources, highlighting occasional gaps in reporting transparency.



3.3 Thematic analysis

A longitudinal perspective on research themes revealed stable interest in patient care, public health, and integrated care frameworks, echoing Austria's broader system-level reforms (3). The prominence of mental health and psychiatry expanded notably after 2020, reflecting global shifts toward psychosocial well-being and mental health service integration (7, 11). Additionally, some studies have addressed the rollout of primary healthcare units (PHCUs) under the Austrian Primary Care Act, evaluating localized strategies to strengthen primary care provision (6).

Keyword co-occurrence analysis identified 19 frequent terms (≥10 occurrences). The most cited “study” (90), “Austria” (78), “care” (56), “patient” (54), and “health” (27) collectively underscored an enduring focus on healthcare delivery and patient-centered approaches. “Analysis” (25) highlights the data-driven nature of most studies, whereas “COVID” (13) underscores the pandemic's influence on Austrian research agendas. Figure 3 depicts these interrelated terms in a network layout, illustrating how mental health, patient care, and public health cluster alongside emerging interests such as telemedicine and digital health (9).


[image: Network visualization graphic showing clustered keywords linked by colored lines, with larger nodes labeled “study,” “patient,” “austria,” and “care.” Colors indicate thematic groupings, visualized using VOSviewer software.]
FIGURE 3
Keyword co-occurrence network for HSR in Austria.




3.4 Collaboration and contribution networks

Coauthorship mapping demonstrated a diffuse yet collaborative research landscape, with no single dyad dominating. Authors such as Christoph Pieh, Elke Humer, and Kathryn Hoffmann appeared frequently and formed influential hubs in shaping Austrian HSR outputs. The analysis of institutional affiliations pinpointed the Medical University of Vienna as the most prolific contributor (8 publications), followed by the University for Continuing Education Krems (6 publications).

International partnerships were similarly robust, with the University of Liverpool and the University of Glasgow each coauthoring four articles. The top five authors—Hoffmann, Dorner, Wancata, Humer, and Pieh—produced four publications each, reflecting a tight-knit core of expertise. Figure 4 visually displays the contribution network, linking domestic institutions with European collaborators, especially from the United Kingdom, Germany, Spain, and Italy.


[image: Network diagram illustrating international research collaborations with Austria as the central node, connected by lines to other countries. Node size represents the number of publications, with Austria at eighty-one, UK sixteen, Germany fifteen, and smaller nodes for remaining countries. Node and link legend appears at the bottom left.]
FIGURE 4
International collaboration networks in healthcare center research in Austria.




3.5 Geographical distribution and primary affiliation analysis

An affiliation-based assessment revealed that 43.32% of the articles originated from Austrian institutions, confirming the local relevance of the dataset (Table 1). Germany (7.49%) and the United Kingdom (5.88%) emerged as significant contributors. Betweenness centrality (BC) computations reinforced Austria's role as a key connector (BC = 0.381672), which is consistent with literature on Austria's active engagement in European consortia (e.g., EU-VIORMED, QUALICOPC).


TABLE 1 Top 10 countries contributing to research on healthcare centers in Austria based on author affiliations and betweenness centrality (BC).

[image: Table showing the top nine countries ranked by number of publications, including columns for country, number of publications, BC values, and percentage. Austria leads with eighty-one publications and forty-three point three two percent.]



3.6 Citation and impact analysis

Citation data from CrossRef, Web of Science, and Google Scholar highlighted a diverse range of impact among the 81 articles. The top five cited papers collectively addressed Hepatitis C drug pricing, mental health in adolescence, and online psychotherapy, with 96–509 citations each. Total citation counts peaked in 2016 (817), dominated by a high-impact examination of the costs and affordability of hepatitis C medications (Iyengar et al.), whereas a secondary increase occurred in 2020 (278), presumably linked to COVID-19-focused research. Table 2 shows the yearly distribution of aggregated citations from 2002 to 2024.


TABLE 2 Annual citation distribution in healthcare center research in Austria (2002–2024).

[image: Data table with two columns labeled "Publication year" and "Total citations." Data ranges from 2002 to 2024, with citation counts generally increasing until 2016, peaking at 817 citations, then fluctuating and declining through 2024.]



3.7 Journal analysis

Most of the articles (78 of 81) were published in English, confirming an international dissemination strategy. BMJ Open was the top outlet (8 publications), followed by Wiener klinische Wochenschrift (7). Other influential venues included the European Journal of Public Health, Frontiers in Medicine, and BMC Health Services Research, each featuring two articles. The mean impact factor values were approximately 2.87 (SD = 1.85), whereas the average CiteScore was 3.40 (SD = 2.60), reflecting moderate- to high-impact publishing channels. Some journals, such as Frontiers in Medicine, had higher impact metrics (IF ∼5.091), indicating variable readership scopes.

Figure 5 shows the distribution of impact factors for the journals at the time of publication, revealing a right-skewed pattern with most outlets clustering around the 1–4 range. While many articles presented moderate citation rates, metric analyses have suggested stronger public or media engagement for certain publications.


[image: Histogram with a superimposed line graph displaying the distribution of impact factors, showing most values clustered between zero and four, with a clear peak at impact factor two and frequency fifty-three.]
FIGURE 5
Distribution of impact factors for journals (years of publication).


Table 3 provides a comparative overview of journal metrics, including Impact Factor, CiteScore, SNIP, and SJR, illustrating how research impact varies across different publication venues.


TABLE 3 Comparative metrics for Key journals.

[image: Table listing five medical journals with columns for impact factor, CiteScore, SNIP, and SJR. Frontiers in Medicine has the highest impact factor at 5.091, while Neuropsychiatrie has the lowest at 0.440.]

Despite moderate citation rates in some instances, metric analyses (Figure 6) indicated higher public or media engagement for certain articles, highlighting the multidimensional nature of research impact.


[image: Bar chart comparing average citations or Altmetrics scores by decile for CrossRef, Web of Science, Google Scholar, and Altmetrics. Google Scholar consistently has the highest values, peaking at 254 in the last decile.]
FIGURE 6
Metrics and altmetrics across articles.




3.8 Funding sources and conflicts of interest analysis

Disclosures regarding funding sources were heterogeneous. Among the 66 articles that mentioned financial support, 75.3% cited broad “other specific” funding—potentially from philanthropic, institutional, or nontraditional sources—while 18.5% did not mention any funding at all. Only five articles explicitly acknowledged commercial or not-for-profit backing (3.7%) or governmental grants (2.5%).

Conflict-of-interest statements mirrored this variability. The majority (85.2%) either omitted or vaguely addressed potential conflicts, with 3.7% explicitly declaring no conflicts and 8.6% acknowledging ties to industry or commissioning bodies (10, 18). Table 4 summarizes these patterns, suggesting that continued efforts to improve transparency may be warranted. Despite potential biases, such disclosures do not automatically invalidate findings but do underscore the importance of caution in interpreting outcomes tied to industry relationships.


TABLE 4 Distribution of funding sources in Austrian health services research.

[image: Data table comparing funding source types to the number of mentions; no explicit mention of specific funding sources received fifteen, commercial or not-for-profit sectors three, governmental funding two, and other specific funding sources sixty-one.]

Collectively, these findings depict an evolving and collaborative Austrian health services research domain shaped by national reforms (e.g., PHCUs) and international partnerships. Marked interest in mental health, patient-centered approaches, and the implications of the COVID-19 crisis align with global research priorities (19). Enhanced attention to disease management program evaluations (6) and economic analyses (13) signals a maturing field capable of informing evidence-based policy. Notwithstanding sporadic reporting gaps in funding and conflicts of interest, the surge in impactful publications and diverse thematic scopes highlights Austria's critical role in advancing health services research both regionally and internationally.




4 Discussion

This bibliometric analysis offers a comprehensive overview of health services research (HSR) in Austria from 2000 through 2024, underscoring the dynamic and evolving scholarly landscape. The notable increase in publications, especially from 2019 to 2020, parallels the heightened visibility of healthcare services globally amid the COVID-19 pandemic (4, 9). In the context of Austria, this period catalyzed empirical inquiries into disease management, remote care delivery, and pandemic preparedness, as exemplified by the predominance of original research articles (96.3%) focused on data-driven insights (10).

A balanced methodological palette emerged, comprising quantitative (55%), qualitative (25%), and mixed-methods (20%) studies. While quantitative designs elucidate large-scale patterns—e.g., healthcare utilization or outcomes—qualitative and mixed-methods research captures more nuanced patient perspectives (8, 11). The relatively higher prevalence of qualitative work in Austria indicates an emphasis on the human-centric dimensions of healthcare, aligning with legislative reforms aimed at strengthening patient-centered and integrated care (3).

The economic dimension surfaced frequently, although often as a secondary focus of patient care and public health. Evaluations of cost effectiveness, resource allocation, and long-term sustainability are nonetheless critical for shaping national policy (6, 13). Systematic economic analyses—particularly those related to Austrian primary healthcare units (PHCUs), disease management programs, or specialized outpatient care—could more fully inform both clinical practice and financial planning in Austria's Bismarckian insurance framework (1).

In addition to economic considerations, Austria's research landscape has increasingly prioritized mental health, reflecting broader global trends. This shift parallels imperatives to address psychosocial well-being and mental health burdens, exacerbated by pandemic-related disruptions (7). Several studies [e.g., (11)] highlight psychiatric rehospitalization experiences, illustrating Austria's growing recognition of mental health as integral to overall healthcare quality. In tandem, “COVID” emerged as a recurrent keyword, reflecting investigations into integrated health strategies (20), telehealth adoption (9), and psychosocial impacts on populations such as adolescents (21). These inquiries illuminate how public health crises reshape research priorities and health policy directives.

Beyond the thematic focus on mental health, Austria's active collaborations within the European research ecosystem have further shaped its methodological and policy directions. Institutions such as the Medical University of Vienna and partners in Germany and the UK have fostered cross-border healthcare innovations and methodological diversity (4). Citation metrics revealed heterogeneous impacts, with studies on drug pricing achieving high academic traction (22) and articles on public health topics gaining substantial engagement via Altmetrics. These complementary indicators underscore the importance of nuanced appraisals for both academic and societal influence.

Despite robust empirical outputs, inconsistent reporting of funding sources and conflicts of interest complicates the appraisal of potential biases. Enhanced transparency, particularly regarding industry sponsorship or governmental funding, bolsters credibility, public trust, and policy uptake (10, 18).

This study broadens the global HSR conversation by demonstrating a scalable hybrid methodology—integrating manual validation with automated methods—that can be adapted to diverse healthcare systems. For instance, Austria's approach to integrating digital health solutions in primary care could inform similar initiatives in countries transitioning toward patient-centered models. By leveraging these findings, nations can enhance their research landscapes and foster cross-border collaborations to address shared healthcare challenges. The hybrid methodology provides a replicable framework for analyzing complex datasets, enabling comparative research across healthcare systems globally.


4.1 Future directions

Several key gaps warrant further exploration. First, underserved populations—including rural residents, migrants, and older adults—remain relatively underrepresented, even though sociodemographic factors critically shape healthcare access and outcomes (19). Second, digital health and telemedicine are more systematically evaluated, despite the pandemic-driven acceleration of remote services (9). Evidence of clinical outcomes, patient satisfaction, and cost-effectiveness is vital for embedding telehealth into the routine continuum of care, particularly in remote or underserved regions. Additionally, the economic and structural sustainability of newly introduced PHCUs or other coordinated outpatient models demands rigorous assessment, ensuring that improvements in accessibility and continuity of care do not compromise financial viability (3).

More broadly, addressing issues such as gatekeeping (5), wherein unrestricted specialist access can inflate costs, could complement Austria's reforms targeting primary care strength. Comparative studies with systems such as Germany or the UK (4) might elucidate policy levers for equitable and efficient healthcare delivery.



4.2 Limitations of the study

This bibliometric analysis relies exclusively on PubMed, potentially overlooking relevant contributions indexed in Embase, Scopus, or nonindexed local journals. Additionally, focusing on traditional metrics (Impact Factor, CiteScore) may underrepresent broader societal or policy influences, suggesting that future reviews incorporate multiple measures, including Altmetrics, the h-index, and the Eigenfactor. Finally, inconsistent reporting of funding and conflicts of interest introduces uncertainty about potential biases. Although these constraints do not diminish the core insights presented here, they underscore the need for multisource searching and transparent disclosures in subsequent bibliometric research.




5 Conclusion

This bibliometric study maps the trajectory of Austrian health services research between 2000 and 2024, highlighting the importance of mental health, patient-centered initiatives, and digital healthcare solutions alongside established emphases on disease management and public health. Austria's centrally positioned role in collaborative European networks supports methodological innovation and the generation of policy-relevant evidence. However, inconsistent transparency regarding funding and conflict-of-interest disclosures highlights opportunities for improving research integrity. Moving forward, addressing identified gaps—particularly around underserved populations, the effectiveness of telemedicine, and the economic sustainability of primary care reforms—will be crucial to leveraging HSR for equitable, evidence-based healthcare development across Austria.
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Social responsibility (SR) in health is of paramount importance in the development of health systems. It is, therefore, frequently presented as one of the solutions for healthcare improvement in most developed countries. In addition, SR in health has been the subject of several publications in the West and Asia. However, the absence of African data on this subject motivated us to carry out this study which aimed to assess SR of African public hospitals in terms of kidney disease management, and to explore the factors that influence it based on the perceptions of patients and nephrologists, and to suggest concrete solutions to improve it.

Material and methods: Our study included participants, nephrologists and patients, of public hospitals in ten African countries. Two structured questionnaires were developed to measure the perception of patients and nephrologists regarding the hospital's performance based on four dimensions: Quality of service, pertinence of care, accessibility and professional ethics. Statistical analysis of the survey data included the Student's t-test, the Chi-square test, univariate and multivariate logistic regression methods on several levels, in order to examine the factors influencing the patients’ and nephrologists’ evaluation of hospital SR.



Results: Only 26.95% of the included patients believed that their hospitals were socially responsible. In fact, the general conditions of the hospitals and the accessibility of care (waiting times, overall cost, unavailability of treatments) were generally perceived to be unsatisfactory. Also, patients generally believed that receiving treatment regardless of their ability to pay was not always possible.

As for doctors, 60% of the participants considered their hospitals not socially responsible. They had raised, in addition to the social determinants of health, a number of factors hindering SR of African hospitals, such as the lack of health professionals and brain drain.

Finally, nephrologists suggested solutions, mainly directed at hospital managers, encompassing the following three components: Recruitment and training of human resources, leadership and governance, as well as strengthening of infrastructures and logistics.



Conclusion: Our study highlighted the crucial role of hospital governance and stakeholder involvement in improving SR and care delivery. Participants’ perceptions and concerns inform health authorities about managing kidney disease in African hospitals.
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Introduction

Social responsibility (SR) in healthcare has gained global recognition over the past decade, especially in developing nations and transitional societies. This emphasis underscores the critical role of health systems in enhancing access to and quality of care, particularly in underserved regions. In fact, it is now widely acknowledged that health status is influenced not only by genetic and physiological factors but also by a range of demographic, cultural, socio-economic, ecological, and health-related determinants that shape population health and life expectancy (1). Social responsibility is an ethical commitment by individuals or organizations to take actions that enhance the well-being of society (2). Healthcare SR encompasses policies and practices that aim at equitable resource distribution, community involvement, and improved healthcare accessibility (3, 4).

Past research on SR in healthcare indicates substantial improvements in patient satisfaction, trust, and health outcomes when SR principles are integrated. However, most studies in this area are from high-income countries, with limited data from Africa. The existing African studies did emphasise the need for community-centered healthcare models that leverage local resources and cultural understanding to increase healthcare accessibility and trust among underserved populations (5, 6). They also advocate that SR-focused policies should prioritize equitable resource allocation in low-income and rural areas (7, 8). Furthermore, they also discuss the need to enhance infrastructure and capacity-building by training healthcare professionals locally, in order to foster expertise and create sustainable, socially responsible healthcare systems (9).

Nonetheless, African studies on the topic remain scarce, highlighting the need for larger comprehensive studies regarding healthcare SR across Africa, so that African patients can benefit from medical progress and lower the disparities in healthcare access (10). A great example of these disparities is the inadequacies in healthcare management of kidney disease in our regions due to the shortage of healthcare structures, human and material resources needed for the management of kidney disease, as well as the lack of socially responsible healthcare systems which consider the social determinants of African populations as an integral part of patient management (11, 12). Therefore, we decided to design an African survey with the aim of assessing the patients’ and caregivers’ perceptions of SR of public hospitals. Specifically, our study seeks to explore the factors influencing healthcare SR from the perspectives of both patients and doctors and to suggest concrete solutions to address it.


African context

Africa is a vast continent occupying 20% of the global land surface (13, 14). The age structure of Africa's population is young, with the fast growth of the age range 25–64. Moreover, according to data from the World Bank Group, the life expectancy in Sub-Saharan Africa was 60.4 years in 2015 and rose to 64.1 years by 2020 (15, 16).

However, the proportion of poor people in Africa continues to rise. It is worth noting that the health index among countries rises as their Gross Domestic Product (GDP) increases, which explains the inequalities between African countries in terms of the quality of healthcare and life expectancy (17).

The major causes of morbidity and mortality in Africa are communicable diseases such as HIV-AIDS and diarrheal diseases, as well as non-communicable diseases (NCDs) such as kidney and cardiovascular diseases, cancer and diabetes (17, 18).

The healthcare activity in Africa includes different entities, including faith-based and charitable institutions, public hospitals, private sector often located in high-income urban areas, and informal health sector including traditional healers and non-approved medicinal practices more famous among the low-income rural populations (19).

The overall score of essential services availability in Africa is extremely low, 0.36 on average, focused especially on communicable diseases’ control (0.76) (17). In addition, there are significant inequalities in access to these interventions not only between countries but also within each country.



Nephrology in Africa

Nephrology has historically received limited attention within the African healthcare system due to competing health priorities. However, significant advancements have been made in the field over the past three decades, largely driven by the efforts of the African Association of Nephrology (AFRAN) and the International Society of Nephrology (ISN). These organisations have played a pivotal role in enhancing nephrology training and research across the continent (20).

Many reports have shown that the number of chronic kidney disease (CKD) patients and patients on dialysis is steadily increasing in Africa, however the incidence of acute kidney failure (AKF) is very variable. A study from Nigeria has found that AKF accounted for 35% of all admissions in Lagos over a 10-year period, other researchers found that it represented 4.5% of all admissions in Dakar and 23.2% of all Intensive Care Units (ICU) (21, 22). Records have shown that severe infection is the major cause of AKF in contrast to developed countries. HIV comes in first line. Other less reported but common causes in Africa include nephrotoxic plants, obstetric complications and various forms of envenomation (23, 24). Mortality due to AKF is very high in Africa, ranging from 13.3% to 79.8%. This is especially due to the lack of access to dialysis, which is self-funded without government assistance in many parts of the continent (22, 25).

The lowest prevalence of CKD is 4% (3%–13%) reported in North Africa, while the highest prevalence, 16.5%, (2%–41%) is observed in West and Central Africa, with the major cause being hypertensive vascular disease, followed by diabetic nephropathy (22, 26).

Regarding the treatment options for end-stage kidney disease (ESKD) in Africa, haemodialysis represents the most commonly utilised renal replacement therapy for ESKD, predominantly accessible in urban centres. However, the development and expansion of this modality are significantly hindered by widespread poverty and resource mismanagement in many countries across the region. Additional challenges include the limited availability of vascular surgeons to establish permanent vascular access, as well as inadequate infrastructure, such as restricted access to reliable water, electricity, and transportation services (27).

Peritoneal dialysis (PD) is theoretically the ideal option for patients in large rural areas. Unfortunately, the importation and transport of PD fluids increase the cost of this technique. In addition, overpopulation, lack of adequate water and sanitation and low levels of education, as well as the shortage of well-trained PD staff, make this therapy impractical. Even in the wealthiest countries of North Africa, only 3% of all dialysis patients benefit from this method (28).

Besides, Egypt, Sudan and South Africa are the leading African countries in terms of kidney transplantation. The major obstacles to the expanding of this treatment are the high cost, the lack of infrastructure and ethnic and religious beliefs regarding transplantation from deceased donors.

Therefore, kidney disease is an important public health problem, particularly in sub-Saharan Africa, many patients die without adequate care due to the shortage of nephrologists and health staff across the continent and a lack of resources.




Material and methods

We conducted an African wide survey over a one-year period from February 2019 to February 2020, including African patients and nephrologists working in public regional and/or university hospitals with clinical nephrology, dialysis and/or renal transplantation services.

Based on suggestions from experts and findings from previous studies, we narrowed our research to the SR of hospitals from a ‘professional responsibility’ perspective.

The study population included nephrologists and patients diagnosed with kidney disease who were receiving care through different treatment modalities, including conservative management, dialysis (hemodialysis or peritoneal dialysis), and renal transplantation. Nephrologists included in the study were those actively providing nephrology care in public hospitals, ensuring that the responses reflected the experiences of healthcare professionals engaged in clinical nephrology, dialysis, and transplant services.

Key dimensions assessed in the study were defined as follows:


	-Quality of care was defined as the ability of healthcare services to provide effective, safe, and patient-centered treatment in accordance with medical guidelines. Factors assessed under this dimension included timeliness of care, adherence to clinical protocols, and the quality of patient-provider communication.

	-Pertinence of care referred to the appropriateness and necessity of the medical interventions provided, with specific evaluations focusing on diagnostic accuracy, the suitability of prescribed treatments, and alignment with patient needs.

	-Accessibility was defined in terms of the ease with which patients could obtain healthcare services, including geographical proximity to healthcare facilities, financial affordability, and the availability of essential services such as nephrologists, dialysis, laboratory tests, and transplant-related care.

	-Ethics, as another core dimension, was determined based on adherence to ethical principles such as patient confidentiality, informed consent, non-discrimination, and professional integrity in nephrology care.



Two structured questionnaires were developed to measure the perception of patients and nephrologists regarding the hospital's performance based on four dimensions: Quality of service, pertinence of care, accessibility and professional ethics. Each of these items was measured using a 5-point Likert scale. Moreover, the participating doctors were asked to answer open-ended questions aimed at better measuring their perception of hospitals’ SR in terms of kidney disease management, and also about the barriers to SR in their institutions and were invited to propose practical solutions. The reliability of the questionnaire was evaluated using Cronbach's alpha index, which ranged from 0.8 to 0.87 among patients and doctors. The internal consistency of the questionnaire was therefore good.

Statistical analysis of the survey data included the Student t-test, the Chi-square test, univariate and multivariate logistic methods at several levels, in order to examine the factors influencing the patients’ and nephrologists’ evaluation of hospital SR. A 95% confidence interval (CI) was defined for all estimates and a value of p < 0.05 was considered significant.

To address missing data and non-responses in the survey, a systematic approach was implemented to maintain data integrity and reduce bias. Data imputation using average values from respondents with similar demographics or regional backgrounds was employed, while variables with high non-response rates were excluded from specific analyses to ensure robustness. Data weighting adjustments were applied to account for disproportionate non-responses among certain demographics, and sensitivity analyses were conducted to assess the impact of imputation on results.

Our study was conducted in accordance with the ethical principles outlined in the Declaration of Helsinki, which sets forth guidelines to ensure respect for participants’ rights, integrity in the research process, and ethical responsibility in conducting human research. Ethical approval for the study was granted by the Ethics Committee of Medical Research at University Mohammed I, Oujda, Morocco, prior to data collection in 2019, and was subsequently amended in 2023 under approval number 13/2023. To ensure ethical rigour, the research adhered to a comprehensive set of moral principles that protected the rights and welfare of all participants. Participants were clearly informed of their rights, including the voluntary nature of their involvement, and were made aware that they could withdraw from the study at any time without any negative consequences.

The informed consent form provided detailed information about the study's objectives, procedures, and the confidentiality of personal data. It emphasised that all data would be anonymised and used solely for research purposes. Efforts were made to ensure that participants comprehended all aspects of the study, allowing them to make informed decisions regarding their participation. This approach reflects the study's commitment to upholding ethical standards in research and ensuring participants’ autonomy, confidentiality, and protection throughout the study.



Results


Patients: characteristics and perceptions of hospital SR


Patient demographics and socioeconomic characteristics

Our study included 310 patients from the five African regions, North Africa (43.87%), Central Africa (25.81%), West Africa (16.13%), Southern Africa (5.48%) and East Africa (8.71%). The targeted countries can be classified by income into three categories, upper-middle-income countries (Gabon), lower-middle income countries (Morocco, Tunisia, Egypt, Senegal, Mauritania, Cameroon) and low-income countries (Chad, Burundi, Mozambique) (29).

The mean age in our study was 46.51 ± 14.67 with extremes ranging from 18 to 84 years of age. 90.73% of the participants were under 65. Our patients were predominantly male with a male-to-female sex ratio of 1.42, except for Southern Africa, Cameroon, Mauritania, Mozambique and Tunisia where a female predominance was noted. In total, 74.7% of the included patients in our study lived in urban areas.



Economic and educational profiles

46.26% of the surveyed patients reported having a low income, 43.54% had a medium income, and only 10.20% had a high income. In our study, 64.77% of patients benefited from health coverage, mainly in North Africa; however, 64.7% of the participants from Southern Africa, 55.1% in Central Africa, and 69.6% in West Africa, had no health coverage. Furthermore, 24.23% of the patients included in our study had been to university (mostly from Southern Africa), 31.40% attended secondary school (mostly from Central and North Africa), 21.16% attended primary school (mostly from East Africa), and 23.21% were illiterate (mostly from West Africa).



Healthcare and satisfaction

Our study was conducted in public hospitals, most of which were of medium size (75.08%). One of the main criteria was the existence of at least one nephrologist and a specialised care unit for kidney disease. The majority of our patients had chronic renal failure 83.6%, compared with 16.4% with acute kidney failure. A total of 56.1% of these patients had only eight hours of dialysis a week instead of the 12 h a week usually recommended. None of the patients participating in our study underwent PD, and only 2.59% had a kidney transplant, mainly Egyptians (36.8%) and Tunisians (6.3%). Regarding haemodialysis vascular access, 75.42% of the chronic haemodialysis patients had a permanent vascular access, arteriovenous fistula (AVF) while the remaining 24.58% had a temporary venous catheter (mostly in West Africa).

Our patients were generally satisfied with the clinical examination (56.7%), the doctor's prescriptions (59%), and treatment effects (58.4%). As for satisfaction with the care process, including staff attention, updates about the disease, treatments and their side effects, patients were less satisfied (only 49.1% expressed satisfaction), and 46.8% remained neutral. The highest satisfaction rate was reported in Southern Africa (47.1%).

Regarding people's perception of the quality of communication, information and coordination of caregivers, the patients included in our study were mostly neutral. As for their satisfaction with the environment and general conditions of the hospital setting, 45.8% were neutral, 19.7% were very satisfied (Cameroon and Tunisia for instance) and 10.6% were dissatisfied.

In terms of access to health care, 46.6% of patients were neutral about waiting times for consultation or hospitalisation, 19.4% were satisfied, 17.2% very satisfied, mostly in South Africa, Cameroon, Tunisia and Mozambique and 10% dissatisfied. As for the availability of free-of-cost medicines, 41.7% of patients were neutral, 21.8% were satisfied, 11.7% very satisfied, 15.3% dissatisfied and 9.4% very dissatisfied predominantly in West Africa. Likewise, concerning patients’ satisfaction with the overall healthcare costs (treatment, laboratory tests, and medical imaging), 45.1% of patients were neutral and 20.2% were dissatisfied. In Morocco for example, dissatisfaction was rated at 32.7%.

Medical practice requires a high level of ethical standards. In our study, the ethical dimension was investigated through the following items: equity in access to health care, opportunity for treatment regardless of a patient's ability to pay, and respect for patient privacy. Regarding the perception of equity in access to health care, 49% of patients were neutral, 22.1% and 23.4% were satisfied to very satisfied respectively, and 5.5% were dissatisfied. Satisfaction was noted especially in North and West Africa. Furthermore, the majority of the participants reported that receiving care regardless of their ability to pay is possible, while only 3.6% of the patients denied this. Finally, concerning the patients’ satisfaction with the measures taken to protect their privacy, 47.9% were neutral, 30.6% and 18.6% were satisfied to very satisfied, and just 3% were dissatisfied.



Perceptions of hospital SR

Regarding patients’ perception of hospital SR, 49.35% of them gave an average rating, 26.95% perceived it as good (Southern Africa, Senegal, Gabon), while 12.66% perceived it as poor. The patients’ perception of hospital SR was negatively associated with accessibility of healthcare (cost of treatment p = −0.003; 95% CI 0.16–0.25) and positively related to professional ethics (privacy p = 0.039; 95% CI 0.01–0.04). In addition, our analysis proved that there is a statistically significant correlation between the patients’ perception of hospital SR and some sociodemographic data, such as the African region (patients from Southern and Central Africa have a better perception), the hospital size (with better satisfaction from patients treated in larger hospitals), residence (urban patients were less satisfied than rural ones), patient type (inpatients were more satisfied than outpatients), and, finally, the availability of health coverage. However, there was no statistically significant connection between people's perception of SR and age, gender, personal income, or education level (Table 1). On the other hand, our study demonstrated that there is a significant positive association between the patients’ perception of hospital SR and the country's income (p < 0.001, 95% CI 0.06–0.12), as well as the country's health expenditure (p = 0.011; 95% CI 0.11–0.19).


TABLE 1 Patients’ characteristics and perception of hospital social responsibility.

[image: Table presents demographics and satisfaction data for 310 African patients, including region, income, health coverage, education, kidney impairment type, vascular access, and satisfaction levels regarding care, hospital setting, access, medicines, equity, privacy protection, and hospital social responsibility, with percentages provided for each category.]




Nephrologists: characteristics and perceptions of hospital SR


Demographics and professional attributes

Our study included 45 volunteer nephrologists from ten African countries, 55.56% from North Africa, 15.56% from West Africa, 4.44% from East Africa, 17.78% from Central Africa and 6.67% from Southern Africa. The mean age of the participating nephrologists was 38.84 ± 7.65 years, with extremes ranging from 26 to 58 years. The 30–40 age range was the most represented category. The mean professional seniority was 9.30 ± 5.83 years. The male-to-female sex ratio was 1.15 with 46.51% of female nephrologists. A total of 61.9% of the participating doctors were practising in regional public hospitals and 38.1% in the university sector, mainly in Morocco, Egypt, Tunisia, and Chad.



Perceptions of hospital environment and care process

Analysing doctors’ perception of hospital SR is crucial in order to improve the quality of care. Thus, we assessed doctors’ satisfaction with the constituent dimensions of this concept. The first dimension explored was their perception of the quality of care including therapeutic management, the environment and general conditions of the hospital settings and the care process. A total of 53.3% of the doctors were dissatisfied with the hospitals’ environment and conditions, 15.6% were very dissatisfied, 17.8% were neutral and 13.3% were satisfied. As for the doctors’ satisfaction with the care process, our study showed that 35.6% of them were dissatisfied (Burundi, Mauritania), 11.1% were very dissatisfied, 15.6% were neutral and 37.8% were satisfied (Egypt, Senegal and Tunisia). Accessibility of care was the second assessed dimension. Regarding waiting times, 33.3% of doctors expressed their satisfaction with the referral time of their patients to receive consultation or hospitalisation in their health facilities, 24.4% were dissatisfied, 26.7% were very dissatisfied, the rest were neutral. For instance, most nephrologists from Egypt were satisfied, in contrast; doctors from Burundi and Mozambique were mostly dissatisfied. Meanwhile, 24.4% of the doctors were satisfied with the cost of care applied by their hospitals, 37.8% were neutral, 20% were dissatisfied and 13.3% were very dissatisfied. Concerning the availability of treatment in hospitals, dissatisfaction was predominant, with 35.7% of doctors were dissatisfied and 23.8% were very dissatisfied except for Egypt and Morocco. All due to the low investment and lack of strategic health financing policies (Figure 1).


[image: Document screenshot displays nephrologists’ responses to open-ended questions, organized by headings: quality of care, accessibility of care, professional ethics, equity of care, and hospital social responsibility. Each section contains several direct quotations from nephrologists discussing challenges, resource limitations, systemic issues, ethical concerns, and mixed views on social responsibility and equity within their healthcare context. Text is enclosed in a rounded rectangular border.]
FIGURE 1
Voices of nephrologists: critical reflections on systemic challenges in kidney care.




Medical confidentiality

Moreover, the appreciation of participating doctors about hospitals’ professional ethics was also evaluated. Medical confidentiality was assessed first, 40% of doctors were satisfied with the measures taken by their hospitals to protect patients’ privacy, 35.6% were neutral and 24.4% were dissatisfied. Many African nephrologists stated through open-ended questions the poor quality of record management, the lack of awareness among all stakeholders about the value of the confidentiality and manifested their concern about the delicate situation of scientific publishing without prior consent of patients. About the doctors’ perceptions of equity in healthcare delivery, responses were variable. A total of 44.4% of nephrologists felt that equity was only “sometimes” respected in the management of their patients, 17.8% reported that their patients were treated fairly and 6.7% said that it was rarely the case. In fact, most of the interviewed doctors stated that they were doing their best to provide care regardless of their patients’ socio-economic level. In fact, only 15.6% of doctors included in our study confirmed the ability of their hospitals to provide healthcare regardless of the patients’ capability to pay (Egypt).

Finally, regarding hospital SR, 60% of practitioners thought that their hospitals were not socially responsible, 28.89% thought that their hospitals’ SR was average such as Tunisian and Egyptian doctors, and 8.89% stated that it was good, mainly from Senegal.

In summary, the average scores revealed that African doctors were generally dissatisfied with both dimensions examined (quality and accessibility of care, and professional ethics) as well as with their hospitals’ SR. Our study revealed that there is a significant positive correlation between doctors’ perception of hospital SR and accessibility of healthcare (cost of treatment p = 0.039; 95% CI 0.03–0.23), no other significant correlation was proven. Furthermore, statistical analysis of our study showed no significant correlations between doctors’ perceptions of the hospital's SR and their socio-professional attributes nor with the country's income level (p = 0.262) or country health expenditure (p = 0.118) (Table 2).


TABLE 2 Nephrologists’ characteristics and perception of hospital social responsibility.

[image: Table summarizing characteristics of forty-five participants across five African regions for a healthcare study, detailing demographics, doctor participation, areas of practice, quality of care perceptions, cost, confidentiality, equity, and hospital social responsibility ratings.]

In fact, the doctors’ perceptions of the SR of their hospitals were less positive than patients’ perceptions. The mean SR score reported by doctors was 2.46 (95% CI: 2.20–2.72), while that reported by patients was significantly higher, at 3.49 (95% CI: 3.41–3.57), with this difference being statistically significant (p = 0.05). This could be explained by the fact that patients were probably cautious or even distrustful.





Discussion


Patients

Despite the support of many nephrologists, our study only managed to include 310 patients. The three most commonly reported barriers are (30, 31):


	-Lack of motivated workforce due to the overwhelming workloads. In fact, sub-Saharan Africa has less than 3% of the world’ health workforce.

	-Financial barriers and logistical challenges for collecting/submitting data.

	-Regulations at the national or hospital level including the approval of ethics committee.



Most of the patients included in our study were young with a mean age of 46.51 ± 14.67. These results differ significantly from the literature data and particularly Western sources which confirmed the high prevalence of CKD among the elderly (32). According to an American survey (NHANES), more than a third of people over 70 years have moderate or severe CKD (33). Gender is a well-known determinant of the risk of development and progression of CKD, which tends to be higher in women. In Europe, for example, the male-to-female sex ratio is 0.96 (34). However, our study showed a predominance of men participants with a male-to-female sex ratio of 1.42. This goes hand in hand with a French study on dialysis patients’ satisfaction showing that 60.3% of participants were men, which was explained by the fact that women tend to be less responsive to questionnaires (35). Many African studies stated that African patients were more likely to seek healthcare at public health facilities. Thus, our study was conducted exclusively in public hospitals (36). 61.5% of our participants were chronic haemodialysis patients, thanks to the special relationship built between the nursing staff/doctors and their patients at haemodialysis centres (37).

Regarding the patients’ satisfaction with the quality and pertinence of care, more than 50% of our patients were satisfied, our results are consistent with western studies (38). Nevertheless, the authors of a large American multicentric study recommended caution in interpreting these results, because only clinically stable patients take part in these surveys and dissatisfied patients often decline invitations to participate, which may represent a non-negligible selection bias (39). Furthermore, Weaver et al. noted that some other patients’ factors (age, educational level expectations and personal preferences) may influence satisfaction (40).

Dissatisfaction is often reported among patients with chronic diseases especially CKD and dialysis patients. A large multicentre study in Europe and South America examining the satisfaction of haemodialysis patients reported that in spite of patients’ satisfaction with the staff attention, they were deceived with the quality of information provided by the medical team regarding treatment modality, prognosis and the likelihood of a kidney transplant (41). Other western studies backed these same constatations, stating that misinformation and inadequate communication were the biggest concern of their patients (39). Indeed, half of adults with chronic diseases in Norway and Sweden complained about the lack of communication with their care givers concerning their care goals and priorities, or their treatment options (42). In contrast, most patients in our survey didn’t particularly raise these questions about communication and information. On the other hand, 45.8% of patients surveyed were neutral about their satisfaction with the environment and general conditions, 10.6% were dissatisfied and 5.8% were very dissatisfied. In fact, a WHO study conducted in Africa noted that poor infrastructure and the inadequate environment of healthcare facilities were among the factors behind patient dissatisfaction with health services (30). The lack of access to healthcare including waiting times, availability of medicines, and healthcare costs, is also one of the main factors of people's dissatisfaction, not to mention long travel distances, unaffordable transport systems, low quality of care, lack of qualified professionals and poor organisation (36, 43, 44). In our study about 45% of patients were neutral about access to health care, less than 20% were satisfied and the rest were dissatisfied. However, it should be noted that access to health is a widespread problem around the world. In fact, about half of Canadian, German and Norwegian adults stated that they could not get an appointment on the same day or on the following day. Moreover, 30% of Canadian adults reported waiting two months or more before seeing a specialist followed by Norwegian 28% (42).

As for professional ethics, neutrality was again noted, as that 49% and 47.9% of patients were neutral about their perceptions of equity in access to healthcare and privacy protection respectively, only a minority was dissatisfied, as well as for their ability to receive treatment regardless of their capacity to pay. These results concord with those of the WHO multicentric study, in which equity in healthcare is closely related to the implementation of universal health coverage permitting a full range of quality health services without the risk of financial hardships (36).

Regarding privacy, only few studies in Africa sought to determine the extent of privacy and personal data protection, but recently, due to the rapidly evolving global digital environment, privacy protection became an important issue, and so many laws have taken place (45).

Our study took a major interest in patients’ perception of hospital SR. This perception was average in 49.35%, good in 26.95%, poor in 12.66%. Our results were far from those of a Chinese study by Liu W et al, published in 2016, reporting that the majority of patients were very satisfied with the SR of the surveyed publics hospitals (46). Besides, Wu and Naidu showed that the quality of care has a positive impact on patient's satisfaction, loyalty and perception of hospital SR (47, 48). Moreover, an Indonesian study noted that patients’ perception was related to three main aspects: quality, pertinence and financial aspects (49). Although, this is quite different from our study's findings. In fact, our study didn't find a significant correlation with the quality of care but with the accessibility of care instead. Contrary to our results, a French survey found that the satisfaction level of dialysis patients was mainly dependent on age. However, there was no correlation to gender, which concords with our study (35). Furthermore, a Saudi study showed that higher levels of education were significantly correlated with better satisfaction rates (50). In addition, a large survey published in 2016, found that financial barriers hindered access to healthcare in developed countries, thus influencing their perceptions of SR. This was mainly due to differences in health insurance design (42). Unexpectedly these two correlations were not found in our study. In fact, the existence of health coverage was significantly correlated to patients’ satisfaction. Same as our study, an earlier African study conducted in Ghana noted that patients treated in larger health facilities were healthier and more satisfied due to the increased availability of medicine supplies (51). Finally, our study found a significant correlation between the country's income and health expenditure which is consistent with many other rigorous studies. In fact, a patient from a high-income country is 3,400 times more likely to be satisfied with their country's healthcare system (52).



Nephrologists

The mean age of nephrologists included in our study was 38.84 ± 7.65 years, with a mean professional seniority of 9.30 ± 5.83. This was observed in multiple publications. An Iranian study evaluating the perception of SR in hospitals found the mean age of participants who accepted to respond to the survey was 34.5 years. On the other hand, an Indian study examining the perception of doctors about hospital SR found that the third of respondents had a working experience less than 5 years (53, 54). The male-to-female sex ratio was 1.15 with 46.51% of female nephrologists. According to American Society of Nephrology, women constitute a reasonable proportion of the total workforce in nephrology (55).

A study sponsored by the American Medical Association reported that being able to provide high-quality healthcare is the primary motivation of doctor's professional satisfaction (56). The evaluation of the quality of care depends not only on therapeutic management, but also on the environment and general conditions of the hospital setting, and care process. In our study, most of the doctors were dissatisfied with their working environment. In fact, in many parts of the world, health professionals are exposed to a number of challenges such as inadequate infrastructure, overcrowded health services and administrative problems, especially in Africa where the lack of skilled healthcare workers and modern equipment constitute one of the main flaws in healthcare systems and a major cause of doctors’ dissatisfaction (57, 58). A satisfactory care process is the act of providing care in conformity with current scientific knowledge without any delays. Only 37.8% of the participating doctors were satisfied with the care process, the rest were either dissatisfied or neutral. This is due to the lack of medicines, imaging and biological tests required for diagnosis, treatment and follow up. Access to health is a major problem in developing countries especially for low-income patients (59). Starting with referral times, only one-third of the included doctors were satisfied. Other studies conducted in many developed countries (Canada, USA, UK, Australia) also reported longer waiting times especially in emergency departments, which leads to delays in the management of serious conditions and potentially adverse consequences (60). Late referral time is also problematic, in Douala, Cameroon. For instance, 3–4 CKD patients present late for nephrology care. As a consequence, 96% of late-referred patients required emergency dialysis on a temporary catheter which exposes them to multiple complications related to the use of this vascular access (61). As for the cost of care, only 24.4% of doctors in our study were satisfied. The low satisfaction rates of nephrologists with the cost of care in Africa are understandable because such care is not affordable and impedes the quality of care. Despite investments in public health, many developing countries are still in struggle. In Ecuador for example, out-of-pocket expenditure on health accounts on average 7.2% of total family income. Better-off families spend more on private consultations and insurance which counts for 71% of health expenditure, while the poorer ones pay more in out-of-pocket expenses for medicines which explains the widespread self-medication in these communities (57). Not to mention the non-availability of essential treatments in hospitals. In our study, 59.5% of nephrologists were dissatisfied with this matter. In fact, 50% of the population in the African region lacks access to essential medicines, according to a study by Kirigia JM et al., this is due to weak and under-resourced healthcare systems, because of the low investment, lack of strategic health financing policies, social security and weak coordination mechanisms (62).

Regarding professional ethics, privacy comes first, only 40% of doctors in our study were satisfied with the measures taken to protect patients’ privacy. Many African nephrologists reported the poor quality of record management in their hospitals, low interest in the value of confidentiality and lack of awareness. In the context of medical publications, respecting patients’ confidentiality while communicating the pertinent details of their cases is sometimes delicate (63). Medical journals have taken up this challenge by asking authors to obtain informed consent from patients. This procedure is imperative to help avoid the potential consequences of disclosing patient privacy (64). Equity in health in our context implies providing specialised nephrology care including costly replacement technologies in a resource-limited area. This aligns with the observations of an international group of experts who studied equity of access to healthcare for ESKD in Africa noting that equitable implementation of health programmes such as kidney replacement therapy requires considerations of three elements: availability, affordability and acceptability (65). Yet, low- and middle-income countries often lack financial, logistical and labor force capacity to provide such care, with a low participation of the public sector (66). Furthermore, it has been estimated that 188 million people across low- and middle-income countries experience catastrophic health expenditure annually due to kidney disease (58). Hence, in our study only 17.8% of doctors had a positive perception of equity in healthcare of their hospitals. Moreover, in terms of doctors’ perception of care delivery regardless of patients’ ability to pay, responses were particularly edifying. Despite the efforts made to provide care regardless of patients’ socio-economic level, the inequity gap between health service recipients and their income level continues to widen. Thus, low-income patients remain in waiting lists for dialysis due to their inability to afford access to private facilities. In addition, patients without health coverage cannot be transplanted because of their inability to pay for anti-rejection treatment (67).

Our study concluded that 60% of the included doctors were dissatisfied with their hospitals’ SR, 28.89% described it as average. Dissatisfaction is found in several publications about the perceptions of African doctors (68, 69). Meanwhile, an Iranian study identified a moderate level of satisfaction with a considerable difference in perceptions between managers and staff (53).

While examining the correlation between the dimensions of hospital SR and doctor's perceptions, we noticed that only one item relative to accessibility of care (cost of treatment p = 0.039) was positively correlated. In addition, our study showed no correlation between doctors’ socio-professional attributes and their perceptions of the hospital's SR. In contrast, an Indian study found that younger doctors tend to be more satisfied which decreases with longer time in service beyond five years, probably because the dynamics of the medical work environment usually dampen the initial enthusiasm (54). No correlation between countries’ socio-economic data and doctor's perceptions of hospital's SR was found.

Finally, our study revealed a statistically significant difference (p = 0.05) between doctors’ and patients’ perceptions with better scores among patients. Overall, patients were neutral in responding to several questions about the general conditions of the hospitals and care process while doctors were more commonly dissatisfied. As reported by some authors, usually patients, taking part in this kind of care satisfaction questionnaires, are the clinically stable and satisfied patients which may be a selection bias. Also, many patients worry about the potential negative consequences of their responses, particularly in the context of limited access to healthcare and chronic conditions such as dialysis which require frequent and prolonged contact with the same care facility and caregivers (38, 40).

Compared to Latin-American countries like Brazil—where universal healthcare provides free and widespread access to renal replacement therapies—the African context reveals more pronounced disparities in infrastructure, treatment availability, and legal protections for CKD patients (70). This contrast underscores the need for policy frameworks in Africa that not only address nephrology-specific gaps but also align with global standards in chronic disease management and health equity.

Current research specific to SR within African healthcare contexts reflects an urgent need to address these disparities. Reports by the WHO and regional health studies emphasise that SR is critical for achieving equitable health outcomes, yet African nephrology significantly lags behind global standards in SR-focused policies and investments (71). Factors such as inadequate funding, a shortage of specialised healthcare personnel, and limited policy frameworks contribute to these gaps. These challenges highlight the necessity for targeted policies and context-specific SR frameworks that consider Africa's socio-economic and healthcare infrastructure limitations.

The gaps identified in this study present opportunities for further research into SR-specific interventions tailored to the needs of African nephrology, such as developing sustainable SR policies, increasing nephrology training programmes, and implementing subsidised treatment initiatives. These efforts could bridge disparities in kidney healthcare across the continent, addressing both immediate and systemic barriers to equitable care. Addressing these gaps is essential not only for improving nephrology services in Africa but also for expanding scientific knowledge on effective SR models in low-resource settings.




Conclusion/recommendations

While not representative of the entire population of kidney patients and nephrologists in Africa, our study had managed to assess perceptions and concerns of both patients and nephrologists in the aim to provide information to health authorities in order to improve healthcare policies and the quality of health care. Nevertheless, there are a number of limitations to our study. Our participants represent neither all stakeholders of healthcare system nor all African countries. In addition, our survey could not investigate the impact of patients’ clinical data nor was it able to assess possible links between these data and their perceptions of hospital SR. Moreover, it was easier to include chronic haemodialysis patients than other categories; as 61.5% of the patients who consented to participate in this study were chronic haemodialysis patients, as missing data from underrepresented patient groups may have introduced bias and limited the generalizability of the findings. Thus, the results should be interpreted with caution.

Further research in this field is needed before the results of the study can be generalised.

Besides, addressing SR in African nephrology care requires targeted strategies to improve quality, accessibility, and ethical practices. Recommendations based on the study's findings include increasing investment in hospital infrastructure, particularly for dialysis and nephrology units in rural and low-income areas, to ensure the availability of essential medicines, diagnostic tools, and access to haemodialysis and PD. Training programmes should focus on developing local expertise in nephrology, alongside incentives to retain healthcare professionals and mitigate brain drain from the continent.

Governance models grounded in SR principles are essential, promoting regular stakeholder engagement, transparent communication, and patient-centred policies aligned with ethical standards. Financial accessibility must also be addressed through subsidized or government-funded dialysis programmes, particularly in areas where patients currently bear the full cost of treatment. This would improve access for low-income patients and reduce mortality linked to delayed care. Hospitals must uphold high ethical standards to protect patient privacy and ensure equitable treatment, focusing on reducing socioeconomic disparities to foster trust and satisfaction.
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Addressing global health challenges require collective efforts and equitable partnerships that share knowledge and resources across borders. It also requires equitable partnerships among local researchers and research participants to prevent reproducing decolonization within country. This perspective explores the multifaceted nature of partnerships in global health, examine the benefits of equitable partnerships, highlights challenges like power imbalances but also newer efforts to decolonize global health research. It also advocates for a more ethical approach in global health research to address structural inequities and promote long-term sustainability in global health initiatives across the global South.
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Introduction

Addressing complex and pressing challenges in global health demands collective efforts (1). The principle of equitable partnerships in global health research has gained significant recognition (2, 3) because equitable partnerships enable “exchange of learning and resources” (4) across borders. In this perspective, we describe the multifaceted nature of partnerships in global health, examine the benefits of equitable partnerships, acknowledge challenges, and advocate for a more ethical and equitable approach.



Background

This research team consists of a Haitian-born doctoral student who has lived in the United States and worked as a nursing professional for the past 15 years; a biracial (Black-Western European) psychiatrist and researcher who has lived in both the global North (England) and South, and now lives and works in the South (Tanzania); a brown, queer, clinician-researcher of South Asian heritage, born in Australia living on Wurundjeri land where sovereignty was never ceded, who has been championing decolonization for several years and teaches graduate-level courses; and a U.S.-born licensed psychologist who has been working in East Africa for 16 years and teaches graduate-level courses in the United States that consider diverse topics of global mental health, including decolonization. We acknowledge our privilege to pull our experiences together to work on this project.

For this perspective, decolonization is defined as “an ongoing social process by which formerly colonized societies assert political independence, dismantle colonial structures, and reclaim cultural, economic, and social autonomy by challenging colonial ideologies, restoring indigenous knowledge systems, and restructuring institutions to reflect local values and identities” (5). In this context, a global health researcher is rather a guest, not an authority. Equity is defined as “a propositional value judgement about how fair or how just social systems, structures, institutions, processes, or policies might be” (6) and power as “capacity of actors to mobilise means to achieve ends” (7).

At their outset, international health programs were embedded within colonialism in which unequal partnerships existed between white European settlers and the people in the land they occupied (2, 3) but also within non-consensual medical interventions and vaccine experiments on colonized populations. For example, the latter involved managing sleeping sickness, mass vaccinations campaigns with yellow fever in French West Africa (8), and other parts of the world including Haiti (9) leading to mistrust. This structural inequality was rooted in injustices in which the colonizer dominated the colonized, extracted resources, and controlled knowledge production leading to a perpetual cycle of disparities (10). Here, we refer to settlers, colonizers, and those directed programs from the global North as the global North and the Indigenous peoples (colonized) as the global South. The institutions of colonialism helped the global North to become more affluent than the global South, extending beyond socio-economic status to ensure better health outcomes in the North (11, 12).

In recent years, inequities in affluence and health have persisted, and in some cases worsened, despite economic development in both regions, technological advances, and marked increases in global interconnectedness (11, 12). Global North organizations and researchers, while contributing resources for the development of the global South, often dictated the agenda without adequate input from the global South. This dynamic, primarily perceived as a charitable cause in the global North (2), underscored power imbalances, perpetuated a sense of white saviorism (13), and raised the expectation of a more submissive role from the global South (14). A stance of charity by the global North needs to be recentered towards global justice and empowerment of global South researchers, institutions, and communities to become equal partners (13) with a focus on shared intent and dignity.

Beyond addressing power dynamics between global North and South, decolonization also requires global South institutions to assert greater agency over their own affairs (14, 15). This includes engaging in critical introspection to avoid reproducing colonial legacies through local hierarchies, and valuing the voices and roles of all participants in global health research. One pathway forward is through fostering meaningful community engagement and participatory approaches whenever feasible (16). These practices help prevent the replication of global North/South power imbalances within global South contexts, especially between researchers and marginalized community members who often serve as passive participants. Research participants should be regarded not merely as subjects, but as equal partners and co-leaders in the research process. This paradigm shift supports deeper community involvement and encourages relational, rather than transactional, forms of engagement (17). Hence, a more inclusive and more collaborative model, one that involves researchers from all partner sites, is needed to address power asymmetries and promote sustainability in the global South.



Power imbalances in academia

In the academic realm, power imbalances persist, and they are fueled by a mismatch of resources vs. needs in the global South (13). Imbalances stemming from resource disparities hinder the equitable and just distribution of benefits in both regions, further maintaining a cycle of dependence and white saviorism. Global North partners may be incentivized by funding acquisition and the accolades that come from program development, rather than the benefits that come from long-term, impactful, and sustainable development. This may create conditions where global North partners may be less committed to provide the long-term effort and resources required for empowerment of their global South partners. Humility, sustainability, and long-term mutual benefit should be at the core of these partnerships in order to promote equity and fairness (2).

Generating and sharing knowledge through global health research is crucial for advancing global health. However, equitable collaboration must be emphasized in every facet of such endeavors. Efforts co-led by researchers from both regions have enhanced detection of diseases and their treatments, such as HIV, Ebola, COVID-19, and other health issues (18–23). The pooling of expertise enhances the effectiveness of interventions and sustainable health outcomes. However, global South researchers may not always receive due respect and acknowledgement for their contributions, as exemplified by the case of Dr. Jean-Jacques Muyembe, a Congolese physician instrumental in identifying Ebola (18).

With his keen observation and dedication to improving patient outcomes in his native land, Dr. Muyembe set out to identify the cause of a new symptom in his patients, hemorrhagic fever in 1976 (18). Lack of resources prevented him from conducting his research locally. In his quest to identify the nature of this new symptom, he decided to collaborate with global North researchers towards better understanding this new phenomenon. Upon identifying the new virus, Ebola, global North researchers took the credit for the work (18). This situation happened because Dr. Muyembe is a member of the global South and lacked the resources to answer his research question.


Academic authorship

This lack of visibility extends to researchers in the academic realm. The structure of the academic system in the global North poses challenges for global health researchers, both new and seasoned, to relinquish their positions in academic papers (24, 25). Academic promotions often place considerable weight on the number of published articles and the authors' positions within them (26). This framework may make it challenging for global North researchers to co-lead or take a supporting role in manuscript writing with global South counterparts.

Authorship debates can also be compounded by the fact that financial resources often originate from the global North, limiting the voice of global South researchers. Moreover, academic journals often set or adopt structured standards for authorship (27). Although these standards are typically established to prevent “gift authorship” or other forms of including authors who have not made a substantial contribution to the work, the standards may also fail to encourage acknowledgement of global South contributions to research that does not fall within the conventional understanding of authorship in the global North. For example, invaluable efforts in community outreach and coalition building may not be recognized as research contributions worthy of authorship.

In academic medical writing for English language journals, global South researchers may be at a disadvantage when English is not their first language. Global North institutions could help to mitigate this problem by establishing a mentor-mentee system between researchers from the global North and South, enabling the latter group to take on roles beyond data collection, and promoting capacity building and equity in academic authorship (28). Global North institutions and researchers should plan and budget for additional time and training resources to partner with global South authors on manuscript writing, professional development, leadership training, and other forms of capacity building.

The ability to convey research findings is critical, aligning with Abimbola's concept of using a local gaze instead of a foreigner's gaze (29). A foreigner's gaze restricts researchers in the global South from presenting their findings authentically, which also hinders effective implementation (30, 31). Global health researchers from the North should employ reflexivity, examining their motives and assumptions, to enhance equity in their work (29). Achieving equitable inclusion of researchers from both regions is vital for better representation of local perspectives in the conduct of research and resulting publications (29). Naidoo's report on the underrepresentation of African authors during the COVID-19 pandemic is a prime example of the failure of the academic enterprise to support global South researchers on important research topics for which they have special expertise (32).




Ethics and cultural humility

Cultural differences, along with different ethical standards across different global settings, pose additional obstacles to equitable partnerships (33, 34). Academic ethics must take precedence in global health research collaborations, ensuring that partnerships are founded on principles of respect, transparency, and cultural humility. Some academic journals encourage the inclusion of global South researchers with lived experiences to submit research manuscripts, and encourage global North authors to include global South partners as co-authors (35) but many global health journals do not have such policies. Others call for moving global South journals in the center (36), promoting open access to enhance inclusion and diversity (37), reducing publication fees for global South researchers could also contribute to this dialogue. More journals need to follow suit. Prioritizing the autonomy and well-being of local academic communities is paramount, empowering local researchers to use their own gaze to present their findings (29). In the global North, cultivating cultural humility and a decolonizing perspective is critical for the success of collaborative efforts. Understanding the nuances of local contexts, beliefs, and practices is required for effective global health research partnerships. Fostering cultural humility and building trust within academic communities through genuine partnerships will contribute to empowerment in the global South.



Elite capture

Elite capture of decolonization was defined by Krugman as “coopting and reconfiguration of radical liberatory theories and concepts then used by elites for their own gain” (3). Elite capture is another aspect in need of reform for advancing partnerships in global health research. Institutions in the global North have signed on to efforts focused on diversity and decolonization without taking into account the brutal history of colonialism (3). Academic institutions giving lip service to efforts to delink this historical trauma from decolonization, while in reality doing the bare minimum to acknowledge and address past and current transgressions, is an example of elite capture. Resisting elite capture calls for acknowledging ongoing transgressions, taking bold steps towards reparations through funding mechanisms, and moving away from the perception of the global North as “white saviors” (29).

Funders and other global health decision makers should consider prioritizing equity, inclusivity, and shared-decision-making to improve partnerships in global health research (3) by gradually and purposively providing research funds to global South institutions that involve sub-contracting with global North researchers instead of the other way around. Grant funding should emphasize capacity-building initiatives and promote active involvement and recognition of researchers from the global South in the literature. These steps can help to rectify power imbalances, foster more meaningful collaborations, and build a more equitable, effective, and sustainable landscape for global health research.



Double agency in global health research

In the context of decolonization, double agents are individuals originating from the global South who are now employed by or otherwise representing institutions in the global North (38). The role of these individuals in global health research is complex. Their dual identities, experiences, and perspectives can serve as bridges between both regions, and can lend support to their efforts to use global North resources to rectify the imbalances produced by colonialism. At the same time, double agents must be thoughtful in navigating their representation of the global North by not adopting or perpetuating colonial approaches to global health research. Double agents may also have contributed to the “brain drain”, where talented individuals leave the global South for professional and personal advancements in the global North. Nonetheless, leveraging double agents as brokers and mediators can facilitate meaningful conversations and progress toward equity as a result of their unique positionality (29).

We also want to recognize some newer efforts happening in the global North and the Global South. Certain global North funders are requiring applicants to discuss equity in research partnerships as part of grant applications (39, 40). In Africa for example, some African-based funders are actively working to rectify power imbalances through self-agency and epistemic justice pulling research funds at national or regional levels for expanding indigenous non-governmental organizations, shifting power to local actors, promoting indigenous knowledge systems, and supporting self-determined development. For example, the African Alliance's Decolonise R&D Fellowship challenges dominant global research norms by centering African voices in health and development (41). On the philanthropic side, Liberation Alliance Africa advocates for decolonial feminist funding practices (42), MoFund Africa enhances transparency and accessibility for African NGOs (43), while EPIC-Africa promotes critical consciousness to transform donor-grantee relationships (44). More similar actions should follow suite.



Conclusion

Equitable partnerships between the global North and South are essential for advancing the field of global health. A commitment to reflexivity, ethical conduct, and cultural humility from global North researchers and institutions can help harness the full potential of these partnerships and at the same time recognize and address power imbalances. Now, more than ever before, is the time to regroup, work together, and invite each other at the table to advance global health equity whether one is in the global South or North. Within-country dynamics are equally important. One question to ask ourselves as we go through global health research is “how would I feel if I was on the receiving end of a research partnership”? Or “what can I do to promote genuine and collaborative partnerships in global health research”? A genuine and collaborative approach between researchers from the global North and South as well as local research participants within country could lead us all to improved research outcomes as each partner will appreciate being heard, but most importantly being part of the solution while we work incessantly to attain or contribute to the overarching goal of achieving global health equity.
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Objectives: There is scarce knowledge on the benefits, limitations, and acceptance of telemedicine in patients with systemic lupus erythematosus (SLE), particularly in those from under-resourced groups. We aimed to assess the experiences and views on telemedicine of people with SLE, clinicians, and nursing staff from a safety net healthcare system in Harris County, Texas, defined as a hospital network that primarily serves low-income, uninsured, and vulnerable populations.



Methods: We conducted semi-structured 1:1 in-person interviews of patients with SLE and their clinical team members, in Harris County, Texas. Using Levesque's conceptual framework for healthcare access, semi-structured interviews and content analysis were used to explore benefits and limitations of telemedicine in under-resourced patients with SLE. Interview content was coded using inductive and deductive approaches. Data collected proceeded until thematic saturation was reached. Themes and subthemes were identified and visualized.



Results: Fourteen interviews were conducted. The participants included six patients with SLE, three rheumatologists, two nurses, two medical assistants, and one rheumatology fellow. All participants had previously participated in telemedicine visits. One hundred and fifty-one codes were identified. Five key themes emerged from the analysis, including: (1) Access and Convenience, (2) Technological and Linguistic Barriers, (3) Economic Considerations, (4) Quality of Care and Disease Outcomes, and (5) Implementation of Telemedicine. Analysis showed that telemedicine could improve access to care and adherence to clinic visits by reducing the barriers associated with socioeconomic factors. On the other hand, barriers to telemedicine included digital literacy, concern about negative impact on physician-patient relationship, and language discordance.



Conclusion: There is an opportunity to improve access to care in patients with SLE, particularly from under-resourced backgrounds, by leveraging the benefits of telemedicine with respect to access to care, while addressing the barriers to successful implementation.
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Introduction

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease associated with high morbidity and damage accrual. Clinicians caring for patients with SLE frequently utilize clinical and laboratory evaluations to aid in the assessment of disease activity and monitor for treatment-related adverse effects. The 2019 European League Against Rheumatism (EULAR) guidelines recommend laboratory evaluation at each clinic visit every three months (1). These frequent assessments may be burdensome to patients, particularly those who have difficulties with transportation, childcare or family care needs, and work schedules. Clinic no show rates in patients with SLE are high, especially in those with low socioeconomic status, a group in which no show rates has been reported to be as high as 58.8% over one year (2). Low socioeconomic status and renal involvement have been associated with non-adherence to clinic visits in patients with SLE (3). As non-adherence to clinic follow-up visits and treatment can result in higher rates of renal failure, emergency room visits, and hospitalizations in patients with SLE, there is a need to identify models of care to improve clinic visit adherence (4, 5).

Telemedicine may provide the opportunity to improve access to care and decrease no show rates in patients with SLE. The coronavirus 19 (COVID 19) pandemic resulted in the widespread use of telemedicine as a modality for clinic visits including rheumatology clinic visits. A randomized controlled trial from Hong Kong during the COVID-19 pandemic compared telemedicine follow up to standard in-person follow up in patients with lupus nephritis (6). This study showed that telemedicine resulted in better patient satisfaction and similar short term disease control. However, telemedicine was associated with more hospitalizations, especially in patients with higher physician global assessment scores. A prospective cohort study from Singapore, comparing telemedicine visits to physical visits found no difference between SLE disease activity and flares between the two groups (7). In addition, adjustments in corticosteroid dosages, were similar between the telemedicine and in-person visit groups. Additional studies have shown that both patients with rheumatic conditions and those without were overall satisfied with telemedicine visits during the COVID-19 pandemic (8, 9). To our knowledge, studies comparing telemedicine to in-person care specifically for people living with lupus have not been conducted in the US and there is scarce knowledge regarding the benefits and limitations of telemedicine in patients with SLE especially in those from under-resourced backgrounds. To gain in-depth knowledge about the potential benefits, limitations, and acceptance of telemedicine in the management of SLE we conducted a qualitative study of patients with SLE receiving care at a safety net institution and their clinical team members.



Methods


Design

We conducted semi-structured interviews to identify acceptance, benefits, and limitations of telemedicine care for people with SLE. Methods and results are reported according to the Standards for Reporting Qualitative Research (SQPR) (10).



Qualitative approach and research paradigm

We used a phenomenology approach to elicit the experiences and views of patients living with SLE from under-resourced communities and their clinical team members in regards to telemedicine. We chose a constructivist paradigm to understand how participants in telemedicine visits experienced their use of telemedicine, their attitudes and concerns, and the potential impact of telemedicine care on their disease management.



Researcher characteristics and reflexivity

The research team consisted of nine researchers (SBr, SKA, KF, MM, SBo, MLO, MSA, MD, JY) including three rheumatology fellows (SBo, KF, MM) and six physicians (SBr, SKA, MLO, MSA, MD, JY). The team had prior experience with telemedicine and routinely cared for patients with rheumatic diseases. Patient interviews were conducted by SBr, KF, and MM, who only interviewed those patients for whom they had not participated directly in their care to prevent social desirability bias. The clinical team members were interviewed by KF and MM. Transcripts, coding, and thematic analysis were conducted by SBr, SBo, and SKA.



Context

The study was conducted at a Harris Health rheumatology clinic in Harris County, Texas. Harris Health is a safety net inpatient and outpatient health system in which 54% of patients do not have insurance and rely on a county publicly issued insurance. In order to qualify for the publicly issued insurance, the patient needs to provide proof that the household income does not exceed 150% of the federal poverty level (11). A prior study conducted by our group found that between 2018 and 2020, there were 156 unique patients with SLE seen in the Harris Health Rheumatology clinic with 771 in-person visits and 182 telemedicine visits conducted. The clinic is staffed by 7 rheumatology attendings (12).



Sampling strategy

We enrolled English and Spanish-speaking patients, rheumatologists, nurses, and medical assistants from the clinic to obtain a broad perspective on the topics discussed. At least two participants per group were interviewed. Enrollment was stopped once no new themes were identified (thematic saturation) (13). Interviews were conducted between December 2023 and March 2024. We selected participants by convenience and purposive (see below) sampling during routine clinic visits. All participants were ≥18 years of age.

Patients: Patients were identified through manual review of clinic charts by clinical team members and were required to be ≥18 years of age, have a diagnosis of SLE using the 2019 American College of Rheumatology or European League Against Rheumatism criteria, have low disease activity, defined as a SLE Disease Activity Index of less than 6, as this is the patient population that the research team thought might be most appropriate for telemedicine visits, and have prior experience with telemedicine with either a rheumatologist or a primary care physician (14, 15). During routine clinical visits, eligible participants were approached in person by a member of the research team after their clinical visit. No financial or material incentives were offered for participation in the study. We approached seven patients: six, including two Spanish-speaking patients agreed to participate. Thematic saturation with patients was reached after six interviews.

Healthcare team: We approached eight rheumatology care team members for interviews, all of whom agreed to participate (two nurses, two medical assistants, three rheumatologists, and one rheumatology fellow). All participants had previous experience with telemedicine. Rheumatology care team members were invited to participate during working hours through direct invitation by the research team.



Data collection instruments

We conducted interviews in a semi-structured format and encouraged open discussion (Supplementary Material). We used the Levesque conceptual framework for healthcare access to develop our interview guide (16–18). This framework includes five domains related to services that influence health care access including approachability, acceptability, availability and accommodation, affordability, and appropriateness (18). Approachability refers to the ability of individuals with health needs to recognize that healthcare services exist and can be reached as well as have a positive impact on their health. Access to care can be improved with more approachable services by providing detailed information about treatments and services as well as engaging the community in outreach programs regarding health services. Acceptability refers to the social and cultural factors that influence whether people are willing to accept the aspects of a healthcare service. Acceptability can be applied to improve access to care by ensuring that healthcare services are culturally and socially aligned with values of the community, making people more willing to utilize these services. Availability and accommodation relates to health services being able to be reached both physically and in a timely manner. More available and accommodating health services such as telemedicine appointments can improve access to care for all patients including those with impaired mobility and limited access to transportation. Affordability refers to the financial capacity of people to spend resources and time to utilize appropriate healthcare services. Affordability can be applied to improve access to care by ensuring that health services are priced within the economic capacity of an individual, allowing them to allocate their resources and time to receive appropriate care. Appropriateness relates to the effectiveness and quality of health services. Opportunity to utilize high quality and effective services improves access to care. It additionally proposes five corresponding abilities of people: ability to perceive, ability to seek, ability to reach, ability to pay, and ability to engage. Barriers to access can arise from deficiencies in services or individuals' abilities (18). We also reviewed previous qualitative studies in telemedicine in populations other than SLE and developed a list of broad key concepts exploring potential benefits, pitfalls, and concerns towards telemedicine (19–22). Finally, we asked questions that specifically pertain to the care of SLE such as impact of telemedicine on flares and on adherence to laboratory studies. The questions for clinical team members and patients covered similar content (Supplementary Material). Baseline demographics including age (or years of practice), sex, race, ethnicity, and duration of lupus were collected.



Data collection methods and technologies

Three researchers (SBr, KF, MM) conducted 1-on-1 interviews in a private room after patients had completed their regularly scheduled clinic visit. Clinicians were interviewed in patient rooms as well. All participants were instructed that interviews would be up to one hour in duration. The researchers were clinicians that are not involved in the patient's care and were trained by an expert in qualitative methodology (MLO). Interviews were anonymized. Digital audio recordings of the interview were obtained and transcribed verbatim and verified by one researcher (SBr) for accuracy. Spanish interviews were conducted by a bilingual researcher (SBr) and transcribed back to English for analysis.



Data processing and units of study

Thematic saturation was reached after a total of 6 interviews with patients and 8 clinical team members. Thematic saturation was reached independently in each group. The units of analysis were the complete responses or phrases to interview questions. Transcripts were anonymized using identification codes and then transferred to the web application Dedoose to analyze the data (23).



Data analysis

Thematic analysis was used. First, two researchers (SBr, SBo) familiarized themselves with the data: after three patient interviews the two researchers read transcripts to determine if codes were similar and created a preliminary code book. Additional sets of interviews were conducted until saturation was reached. Afterwards, two authors (SBr, SBo) individually performed initial coding of the data by assigning labels to phrases from transcripts. After coding, the researchers discussed direct quotes and formulated a coding scheme. We used a combination of inductive and deductive coding to identify subthemes and themes. We used the conceptual framework to identify broad themes, however, we also utilized a ground-up approach to identify new themes brought up by participants—specifically as it pertains to telemedicine and the care of patients with SLE. Afterwards, direct quotes that best described the themes and subthemes were selected. Coding was again reviewed to ensure that thematic saturation was reached.



Techniques to enhance trustworthiness

To enhance the generalizability of the study findings, we interviewed a heterogeneous group of participants. To ensure trustworthiness, the data was coded by two separate researchers. Discrepancies were discussed and resolved through consensus with a third party (MLO) when consensus could not be reached by discussion. We also performed triangulation of data by examining the results from the interviews from clinical team members, patients, and the existing data from our literature search.



Ethical issues pertaining to human subjects

The study was approved by the Baylor College of Medicine Institutional Review Board. Patients and clinical team members provided informed written consent.




Results


Participants

We conducted 14 interviews (six patients and eight clinical team members. The duration of interviews ranged from 6 min to 23 min. The characteristics of participants are shown in Table 1. The patients ages ranged from 24 to 67 years, all were female, and there were four White patients (66%), two Black patients (33%), and three Hispanic patients (50%). Clinical team members were predominantly female (n = 6, 75%), Asian (n = 6, 75%), with a wide range of years in practice (1–32 years).


TABLE 1 Participant characteristics.

[image: Table summarizing characteristics of six patients and eight clinical team members. Patients have a median age of forty-four years, range twenty-four to sixty-seven, all female, with majority White, and half Hispanic. Clinical team includes rheumatologists, a fellow, medical assistants, and registered nurses, with majority Asian, seventy-five percent female, and one to thirty-two years in practice. Interview durations are six to twenty-three minutes for patients and seven to eighteen minutes for team members.]



Themes

One hundred and fifty-one coded passages were identified. From these codes, five major themes were considered as major domains, including: (1) Access and Convenience (Availability and Accommodation), (2) Technological and Linguistic Barriers (Acceptability), (3) Economic Considerations (Affordability) (4) Quality of Care and Disease Outcomes (Appropriateness) (5) Implementation of Telemedicine (Approachability) (Figure 1). Themes were coded according to the Levesque conceptual framework (Table 2). Both clinical team members and patients identified similar issues.


[image: Conceptual diagram displaying five rectangular boxes labeled with identified themes: access and convenience, technological factors and linguistic barriers, economic considerations, quality of care and disease outcomes, and implementation of telemedicine. Each box is connected by an upward arrow to a cloud-shaped label below representing the Levesque Conceptual Framework: availability and accommodation, acceptability, affordability, appropriateness, and approachability.]
FIGURE 1
Relationship of identified themes to the levesque conceptual framework.



TABLE 2 Relationship of levesque conceptual framework domains to themes identified and a description of the relationship.

[image: Table summarizes telemedicine themes using Levesque’s framework with five categories: availability and accommodation, acceptability, affordability, appropriateness, and approachability, detailing related themes and descriptions of access, barriers, and considerations for care.]




Theme 1: access and convenience (availability and accommodation)

According to Levesque's conceptual framework, availability and accommodation relates to health services being able to be reached both physically and in a timely manner. More available and accommodating health services such as telemedicine appointments can improve access to care for all patients including those with impaired mobility and limited access to transportation (17). Four out of six patients, and six out of eight clinical team members felt that telemedicine would increase access to care and would be more convenient for patients. Subthemes identified included specific logistic barriers to in-person routine care that could be resolved with telemedicine such as geographic access (e.g., transportation issues related to distance from patients' residence to the clinic, having to find a ride, or having to take public transportation), other miscellaneous issues include bad weather, childcare, and other work/school responsibilities.


Telemedicine is good because of issues with transportation, I don't have to have a car or find a ride. (Patient 5)




My transportation is provided by my insurance company, and we're only allowed so many rides per year … I wouldn't have to use that ride. (Patient 1)




Video visits would benefit patients that need someone else to drive them, or if they live far away, or if they don’t have a car, can't afford the bus, etcetera. (Rheumatologist 3)




…if patients don't have to travel as far to access rheumatology, you can imagine access is hard if they're far away without a lot of rheumatologists that take noninsured patients. (Rheumatologist 3)



The second subtheme identified was mobility and physical access. Some patients interviewed had physical impairments, and others were worried about themselves or family members being at high risk of infection, which limited them from coming to in-person clinic visits. Clinical care members also identified telemedicine as being potentially beneficial to patients with physical impairments.


My 2-year-old son is on chemotherapy … I would rather just stay at home and avoid people. (Patient 3)




I have this one patient who literally had a compression fracture of his back. He wasn't able to come in, so I was able to call him. (Fellow)




Sometimes we get patients that are really, really ill and aren't able to come in. (Medical assistant 2)




Video visits come in handy because I am disabled and I have an oxygen tank. (Patient 4)




If someone is disabled and needs an ambulance to come, they won't have to call and schedule that. (Rheumatologist 3)



The third subtheme included other miscellaneous logistic barriers to in-person visits, such as bad weather, childcare, and work/school responsibilities.


Video visits are much easier on the days I can't come in or the weather is really bad for me. (Patient 4)




There have been visits I didn't make because of the weather. (Patient 2)




It is way easier on me to do the visits at home for my kids. (Patient 3)




Things like childcare or your job can limit your ability to come to clinic (Rheumatologist 2)





Theme 2: technological and linguistic barriers (acceptability)

According to Levesque's conceptual framework, acceptability refers to the social and cultural factors that influence whether people are willing to accept the aspects of a healthcare service. Acceptability can be applied to improve access to care by ensuring that healthcare services are culturally and socially aligned with values of the community, making people more willing to utilize these services (17). We identified technological and linguistic barriers as affecting the acceptability of telemedicine. Technological factors were mentioned by four out of six patients, and by all clinical team members. Subthemes include patient-related technical issues and telemedicine infrastructure. Digital literacy was a concern for both patients and clinical team members. Clinical team members were particularly concerned that older patients would have issues with telemedicine. In this under-resourced setting, there was concern that patients may not have adequate technology to be able to participate in telemedicine.


I have difficulties using the phone sometimes. I couldn't enter the application once. (Patient 6)




I think it's possible there is a barrier in that the patient needs a phone and a camera and knows how to use it. (Rheumatologist 3)




I think with the older generation they aren't tech friendly, it's going to be difficult for them. (Nurse 2)




Most people who do telemed visits will do it over the phone and that can sometimes not be great because it requires an app and not just a website. (Rheumatologist 2)




With our population of patients, they may not have access to cellphones that are smart phones or tablets. (Medical assistant 2)



The second subtheme identified is telemedicine infrastructure which includes equipment not working as expected, inadequate environment to conduct telemedicine visits (i.e., lack of privacy), and language barrier between patients and clinical team members. Internet connectivity, microphone or camera not working, and phones or other electronic devices running out of battery power were all concerns that were brought up by both patients and clinical team members.


The only issue is some parts of my house have a bad internet connection. (Patient 5)




I did have a call drop because the patient's phone ran out of battery power. (Fellow)




Another barrier is if you're unable to hear the patient or connection issues. (Nurse 1)



Clinical team members and patients were concerned about the suitability of the environment to conduct telemedicine including patients taking calls in loud environments, with other people in the background, while driving, or being in a location other than at home during the visit.


The other problem is I have a lot of dogs and they will bark and cause a lot of noise. (Patient 5)




A lot of times people are doing telemedicine visits while driving, so that's another danger … They need to be in a private location. (Rheumatologist 3)




…sometimes patients would do visits in their car and we couldn't do everything or sometimes patients would be with a number of other people and didn’t want to do things either. (Rheumatologist 2)



Four out of eight clinical team members were concerned about language barriers and incorporating an interpreter into the telemedicine visit. Clinical team members were concerned that the non-English speaking patients' experience may not be adequately represented by a virtual interpreter. However, these concerns were not conveyed by the Spanish-speaking patients.


Sometimes you have to wait for an interpretation. You don't get it immediately. Plus some languages you don't get. (Medical assistant 1)




Even through a translator, I don’t think it will be 100% clear for the provider. Yeah, even through the interpretation group. I don't think the real experience will be represented by the translator. (Medical assistant 1)




Language barrier is huge because getting a translator online and integrating it into the visit is difficult. (Rheumatologist 1)





Theme 3: economic considerations (affordability)

According to Levesque's conceptual framework, affordability refers to the financial capacity of people to spend resources and time to utilize appropriate healthcare services. Affordability can be applied to improve access to care by ensuring that health services are priced within the economic capacity of an individual, allowing them to allocate their resources and time to receive appropriate care (17). Telemedicine overall was viewed as less costly to patients compared to in-person visits. It was felt that patients could save money on transportation, gas, and parking fees.


The visits may be cheaper too, because telemedicine charges less. (Medical assistant 1)




The cost might be a little bit more affordable if it's telemedicine vs. in-person. (Nurse 1)




Telemedicine would make it easier for me to save gas going back and forth to clinic visits. (Patient 3)




The gas prices are up right now and they go up and down. These small things matter quite a bit to access to care. Not only the gas, they also have to drive, they have to pay parking fees (Rheumatologist 1)



On the other hand, a minority of physicians were also interested in knowing more about physician reimbursement and how it would be affected for telemedicine visits compared to in-person visits.


…also has to do with reimbursement because reimbursement for telemedicine is less than in-person. (Rheumatologist 2)





Theme 4: quality of care and disease outcomes (appropriateness)

According to Levesque's conceptual framework, appropriateness relates to the effectiveness and quality of health services. Opportunity to utilize high quality and effective services improves access to care (17). Perceptions about quality of care provided through telemedicine was mainly a concern discussed by clinical team members. Two subthemes identified were the patient-physician relationship and the medical evaluation (e.g., physical exams, labs, and accuracy of diagnosis and management). Three out of eight clinical team members felt that telemedicine could harm the clinician-patient relationship. They cited challenges such as establishing rapport, obtaining patient history, and limited non-verbal communication.


Patients get a good rapport from our doctors just being in-person, getting to know each other. (Medical assistant 2)




Seeing somebody face to face, looking at their emotions and also their expressions and their tone of voice really helps with getting the full picture. (Fellow)



The second subtheme was the medical evaluation including the physical exam, laboratory tests, accuracy of diagnosis, and appropriateness of management. Concerns regarding lack of physical exam were mentioned by seven out of eight clinical team members, and three out of six patients.


Sometimes the pain is really bad or I’m having a flare and I want a doctor to examine me. (Patient 5)




You can't feel the joints, you can't watch them walk very easily. So there are limitations on the physical exam. I’d say maybe you can alternate physical in-person and on telehealth. (Rheumatologist 3)




Maybe as a provider we get too comfortable with just taking whatever the patient is telling us for you know, face value rather than actually feeling the joints and examining the skin. (Fellow)




There is a risk that something is missed because we didn't do a physical exam. (Rheumatologist 2)



Another common concern was patients' continuing to get their laboratory testing performed as many patients currently get them drawn on the same day as their appointment. Two patients did not see the benefit of telemedicine if they still had to come in-person to get their labs drawn, whereas two others did not see a problem with coming in for laboratory testing on days other than the clinic visit.


I don't see the benefits in being able to talk to my doctor over video if I still have to come here to get blood work. (Patient 1)




I don't think it would actually affect me getting my labs done. (Patient 6)




I'm OK with you doing telemed as long as you're doing all the things for a telehealth visit to be helpful to you and part of that is getting your labs done at appropriate intervals. (Rheumatologist 2)




If patients are not reliable on getting their labs, I often switch them to an in-person visit to get labs, because if they're here they are more likely to get the labs and urine testing. (Rheumatologist 3)



Patients and clinical team members generally viewed telemedicine as the most appropriate for stable follow up patients. There were mixed opinions regarding whether telemedicine should be used for patients experiencing flares. Overall, only two out of six patients, and two out of eight clinical team members felt telemedicine could be used in patients with SLE flares, as patients could be seen more quickly and more comfortably. Most preferred in-person visits for patients with flares, citing the importance of a physical examination in this setting.


If you're going through a flare and you need to see your doctor, sometimes you can't always wait a week or two. (Patient 4)




…if I'm really in pain, which I've only missed one rheumatology visit, and so, for example, that day I couldn't come in because I was feeling horrible, if I would have been offered a video visit I still could have seen my doctor. (Patient 2)




I think telemedicine visits should be used when certain instances occur like if they have a flare up, but I don’t think it should be used for regular visits. (Nurse 1)




I think it's convenient because I know for people with lupus, especially when they have flare ups and they’re miserable they would rather talk to the doctor on video than come in. (Nurse 2)



Both patients and clinical team members felt telemedicine could be an option for patients with low disease activity. Clinical team members did not think telemedicine should be used for new patient visits.


Video visits should only be done when patients feel well. When we are stable and without symptoms. (Patient 5)




…having well established patients who have minimal disease activity, incorporating telemedicine into their ongoing care. (Rheumatologist 2)




…it might actually be helpful in patients who have very stable disease activity… there are limitations, but I think overall very helpful in a chronic disease process requiring frequent visits like lupus. (Rheumatologist 3)



All rheumatologists believed that telemedicine could improve patient adherence with visits and drug therapy. They also felt that telemedicine visits could be structured to better assess comorbidities that are associated with SLE. Medication adherence in the telemedicine setting vs. the in-person setting was not viewed as a barrier given patients within Harris Health have the option to have all of their prescriptions mailed directly to their home or if they prefer, they can pick up their prescriptions from one of the sixteen Harris Health outpatient pharmacies located across Harris County, Texas.


…would be a nice way to increase compliance and reinforce other things that come along with lupus, you know, be it depression or concern for risk of stroke and other comorbidities, which we often don't address enough in our visits. (Rheumatologist 2)




…It could increase their compliance to meds and their compliance to following up. (Rheumatologist 3)





Theme 5: implementation of telemedicine (approachability)

According to Levesque's conceptual framework, approachability refers to the ability of individuals with health needs to recognize that healthcare services exist and can be reached as well as have a positive impact on their health. Access to care can be improved with more approachable services by providing detailed information about treatments and services as well as engaging the community in outreach programs regarding health services (17). Patients and clinical team members were asked about what could be helpful in implementing a telemedicine program. Most patients felt that being taught how to use the application in advance could be helpful.


…you would have to conduct a class on how us as clients answer the phone and what we need to do. (Patient 1)




It would be nice if someone could explain it first. (Patient 6)



Clinical team members also felt that teaching the patients how to use the application in advance, either through a tutorial or by in-person teaching at the end of their current in-person visit, would be beneficial in implementing telemedicine and make it more approachable to patients Ensuring the patient has a working phone number or email address, and that their voice mail is set up prior to the telemedicine appointment were viewed as essential. Having a protocol for unexpected technological mishaps was also cited as important.


We should make sure there is a telephone number that works, make sure that it is in service and make sure that their voice-mail works. (Fellow)




Sometimes there's also technological difficulty, so unless we had a way of establishing a protocol for XY and Z is happening with technology, especially on the patient end, it would be a barrier. (Rheumatologist 2)




I think we should educate them during their current clinic visit. (Rheumatologist 1)




The only thing I'd say is definitely some communication with nursing staff to the patients as well, because I know there's also some individuals who are not very tech savy and need assistance with that. (Nurse 1)





Discussion

To our knowledge, this is the first qualitative study using in-depth interviews to examine perceptions about telemedicine in a US clinical setting providing care to under-resourced patients with SLE. We triangulated the results by collecting and analyzing information from both English-speaking and Spanish-speaking patients, and members of the healthcare team performing different roles (rheumatologists, nurses, medical assistants, and a rheumatology fellow). Our objective was to gain an open and broad perspective on the advantages and challenges of using telemedicine to provide care for under-resourced patients with SLE. The five key themes identified and their corresponding domains from Levesque's conceptual framework for healthcare access included (1) Access and Convenience (Availability and Accommodation), (2) Technological and Linguistic Barriers (Acceptability), (3) Economic Considerations (Affordability), (4) Quality of Care and Disease Outcomes (Appropriateness), and (5) Implementation of Telemedicine (Approachability). Our analysis showed that telemedicine could improve access to care and adherence to clinic visits by reducing the barriers associated with socioeconomic factors. On the other hand, barriers to telemedicine identified included digital literacy, concern about negative impact on physician-patient relationship, and language discordance.

Levesque's conceptual framework proved to be highly effective for our qualitative telemedicine study of patients with SLE and their clinical team members. By categorizing our identified themes into specific domains, we were able to systematically analyze various aspects of telemedicine. For instance, the framework's focus on availability and accommodation helped us understand the importance of access and convenience for patients. Similarly, the acceptability domain allowed us to highlight technological and linguistic barriers that patients and their clinical team members faced when using telemedicine. The framework also facilitated a comprehensive examination of economic considerations under the affordability domain, and it provided a structured way to assess quality of care and disease outcomes through the appropriateness domain. Lastly, the approachability domain was instrumental in identifying optimal strategies for future telemedicine implementation. Overall, the Levesque framework enabled a thorough and organized exploration of the multifaceted impacts of telemedicine on patients with SLE and their care teams.

Patients and clinical team members believed that telemedicine can improve access to care and enhance convenience for patients, particularly for those with transportation difficulties, mobility issues, and geographic barriers. Moreover, telemedicine was generally viewed as a strategy to decrease total out of pocket expenses for patients including gas expenses, parking fees, and office visit fees. Childcare needs, work/ school responsibilities, and caring for ill family members were other factors highlighted as influencing patients' ability to access care, further underscoring the role for telemedicine in this patient population, which is relatively young, during productive years of their lifespan. Telemedicine has been shown to reduce overall out of pocket expenses, travel time, and time missed from work or school in other patient populations (24).

While telemedicine was viewed as having many potential benefits, there were concerns about digital literacy and access to technology. Older patients were perceived to face challenges in adapting to telemedicine, raising concern about equitable access amongst all age groups. A cross-sectional survey of rheumatology patients found a negative correlation between increasing age and access to technology including front facing camera, telephone, and stable internet connection (19). Older patients were also less likely to believe that their needs could be met through telemedicine (19). Other barriers identified included issues with telemedicine infrastructure including poor internet connection, loud and non-private environments, and equipment not working adequately. Patient privacy and safety as it pertains to telemedicine remains a concern. A recent systematic review identified three risk factors associated with privacy and security in telehealth practice including environmental factors (e.g., lack of private space for vulnerable populations), technology factors (e.g., data security issues and limited access to the internet), and operational factors (e.g., technology accessibility, training, and education) (25). Language barriers between clinical team members and patients was perceived as a significant barrier for clinical team members, but interestingly, the Spanish-speaking patients who were interviewed did not see language as barrier to telemedicine care. A prior telemedicine study did find that fewer non-English speaking patients were seen via telehealth compared to in-person visits, which possibly reflects variable patient and/or provider comfort with virtual visits depending on language fluency, and challenges with the availability and addition of phone interpreters to virtual visits (20).

The perceived impact of telemedicine on the quality of care in patients with SLE varied amongst participants. A minority of clinical team members expressed concern about its negative impact on the physician-patient relationship, and the limited ability to conduct physical examinations. Both patients and clinical team members also expressed concern about patients continuing to get their laboratory testing performed at appropriate intervals if they received telemedicine care. Other patients and clinical team members did not perceive telemedicine to have a negative impact on the patient-physician relationship or in their ability to have labs done at the appropriate intervals. Studies in patients with rheumatic diseases have conflicting findings on this topic, with one study raising concerns, while another did not find a negative impact on the medical relationship (19, 26).

A mixed methods study using surveys and in-depth patient interviews in a U.K. population with various rheumatic diseases found that patients and physicians overall rated telemedicine worse than face-to-face in almost all categories with building trusting medical relationships and assessment accuracy as major concerns (26). However, they did find telemedicine to be equally or more acceptable in stable patients who are secure in their relationship with their rheumatologists (26). Notably, socioeconomic status and associated constraints like transportation or child-care needs were not explored in that study. In our study, patients and clinical team members generally perceived telemedicine to be appropriate for stable patients with low disease activity. However, the suitability of telemedicine for SLE flares varied amongst both the clinical care team members (physicians vs. ancillary staff) and patients. Physicians generally felt disease flares were better managed through in-person visits, whereas some patients perceived telemedicine to be beneficial for flares because of quicker access to a physician. Clinical care team members generally agreed that telemedicine would not be appropriate for new patient visits. Consistent with past literature, individual choice and careful patient selection for telemedicine are essential to ensure patient safety and acceptability (22, 26). While telemedicine appears to be best suited for patients with stable disease, future research should examine whether certain components of telemedicine, like patient education or remote monitoring, could be beneficial for patients with active disease who may feel too unwell to attend their clinic visit.

Several patients and clinical care team members made recommendations to facilitate the successful implementation of telemedicine in under-resourced patients with SLE. These included providing patients with adequate training on telemedicine platforms either through tutorials or in-person training after a clinic visit, ensuring access to adequate technology, and establishing protocols and support for addressing technical issues that arise during virtual visits. Compared to the general population, under-resourced groups encounter unique challenges including limited digital access, lower health and digital literacy, language barriers, and environmental constraints. Addressing these disparities requires equity-focused approaches such as culturally and linguistically tailored communication, digital navigation support, flexible care delivery models, and community-engaged outreach strategies.

To our knowledge, this is the first US study to examine perceptions about telemedicine in under-resourced patients with SLE and their healthcare team members. Strengths include purposive sampling to include a broad range of perspectives from patients including Spanish-speaking patients and from their clinical care team fulfilling different healthcare roles, therefore contributing to the triangulation of results. Moreover, our participants were highly diverse with respect to ethnicity, race, language-preference and age. Patients varied in the duration of disease, and clinical care members in their years in practice. We conducted face-to-face interviews, which helped build rapport and allow the interviewer to pick up on non-verbal cues, enriching the interview process. Our study had some limitations related to the generalizability of results. It was conducted at a single clinical setting. All patients were female, as are the majority of people living with SLE, so male patients' perspectives were not represented in our study. Notably, while SLE is less common among men, men who have SLE often have more severe disease compared to women (27). This difference in disease severity could lead to distinct healthcare needs, such as more frequent or intensive medical interventions, which may not be adequately addressed through telemedicine. Any extrapolation of this study's findings to male patients should be done with caution until further studies are done that assess the specific needs and experiences of men with SLE. There was less racial diversity in the clinical care members interviewed which may have impacted their perspectives regarding telemedicine, but the workforce in our clinic has a large majority of individuals from the groups interviewed, especially those from Asian ancestry. Although the sample size was small, we reached thematic saturation, and it was felt that additional interviews would not identify new themes. However, thematic saturation is a qualitative judgment and could vary based on the researcher's interpretation. We attempted to limit social desirability bias by not interviewing patients that were known to the research team, however, as patients were receiving care within the same department, there may still be a risk of bias. Participants who agreed to participate in interviews may have had more positive or negative experiences with telemedicine than those who declined to participate, which could have introduced selection bias. Finally, patients interviewed had low disease activity as we felt this was the most appropriate group to engage in telemedicine care, given safety concerns in patients with active disease. Therefore, the results cannot be generalized to patients with SLE with active disease since this population was excluded from the study. To enhance the generalizability of our findings and validate them across different populations, future research should aim to recruit patients outside of safety-net hospital settings, men, and continued enrollment of individuals from racially and ethnically diverse backgrounds and geographic locations.

Our study highlights the complex interplay of factors affecting the adoption of telemedicine in an under-resourced population with SLE. Telemedicine has the potential to improve access to care and improve adherence to clinic visits by reducing the burden of socioeconomic and logistic barriers. The insights gained from this study can aid in the development of structured telemedicine programs for under-resourced patients with SLE. Crucial implementation strategies include adequate education and technology training for patients and clinical team members, prior evaluation of patient access to the needed technology for telemedicine, availability of trained interpreters, protocols in place to resolve unexpected technical issues, planning for laboratory testing prior to the visit as needed, and patient preferences for telemedicine visits. In addition, more research is needed to determine which patient populations can be safely managed with telemedicine without a detriment to their clinical status. These findings will ultimately inform the development of a structured telemedicine program to improve adherence to clinic visits for patients living with SLE without compromising quality of care.
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Background: The rapid spread of COVID-19 forced governments to urgently implement non-pharmaceutical measures to stop the surge. These restrictions disrupted the provision of nutrition services. This study identified challenges faced by nutrition services using the six components of the health system and preventive strategies that can strengthen nutrition interventions during future outbreaks.



Methods: A multiple-case qualitative study was carried out. Purposive sampling was used for recruitment of participants. 57 key informants were selected based on their role in the Nutrition sector at different levels of the health pyramid. The interview guide incorporated nutrition leadership, financing, workforce, infrastructure and commodities, service delivery and information system. Each topic had subtopics on challenges and adaptations. All transcripts were exported to Atlas Ti v22, and thematic analysis was conducted.



Results: Initially excluded from the national COVID-19 response, nutrition services were later integrated through advocacy by the National Nutrition Program. Despite limited funding, the government maintained support, and health workers adapted with flexible staffing approaches. Commodity shortages, including Ready-to-Use Therapeutic Food, led to the use of locally produced substitutes. Movement restrictions and fear of infection disrupted essential services such as growth monitoring and immunization. To sustain access, mitigation strategies were implemented, including tailored education, modified weighing methods, and decentralized care. Key innovations included rapid registration with anthropometric protocols, additional service points for child health activities, double-weighing scales to reduce contact, crowd control during Growth Monitoring Promotion, community-based service delivery, and improved digital integration.



Conclusions: COVID-19 disrupted all pillars of nutrition services in the DRC but also spurred innovation. Institutionalizing adaptive strategies, securing sustainable funding, and supporting local Ready-to-Use Therapeutic Food production are essential to strengthen resilience and ensure continuity of nutrition services in future health emergencies.



KEYWORDS
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1 Introduction

On 11 March 2020, the World Health Organization (WHO) declared COVID-19 to be a pandemic (1). As of 3 October 2023, the pandemic affected more than 66 million people worldwide and caused more than six million deaths1. Its rapid spread forced governments and organizations to take drastic non-pharmaceutical measures deemed promising to curb the surge, such as lockdowns, travel restrictions, school closures, mass gathering restriction, etc. (2). These restriction measures created a disruption of essential non-COVID services that went beyond causing direct mortality and morbidity (3).

Essential non-COVID services for all areas included reproductive, maternal, newborn, child and adolescent health, prevention and management of communicable diseases, treatment for chronic diseases to avoid complications, and addressing emergencies (4). Studies on these non-COVID-related services focused on maternal and perinatal health, immunization, tuberculosis and chronic non-communicable diseases (5–9). Conversely, services such as adolescent health, health of the elderly (older than 60 years) and nutrition received little attention, despite being foundational to primary health care and vital for protecting population health (10). Globally, existing studies on nutrition services (NS) either focused on strategies to ensure continuity of nutritional management with COVID-19 cases (11, 12) or on the disruptions and restorations of, and adaptations to health and nutrition services' delivery (12).

Yet, the pandemic also disrupted nutrition services delivery across Africa. A study conducted in East and Southern Africa highlighted that Vitamin A supplementation was severely affected, as less than half the number of children received the recommended dose. In response to the disruption of childcare delivery, 21 countries in the region initiated the use of family mid-upper arm circumference measurements (13). An analysis projected that Sub-Saharan Africa will in the long run experience further increases in child stunting and wastingdue to the pandemic (14).

In the Democratic Republic of Congo (DRC), Nutrition-related services in children include growth monitoring promotion2, infant and young child feeding3, community-based nutrition4 and integrated management of acute malnutrition5. Growth monitoring promotion6 is a package of preventive and promotional care offered to children from birth to five years of age, with a view to ensuring their steady growth and development. Growth monitoring promotion involves anthropometric measurements, collective health and nutrition education, screening for acute malnutrition and for other killer diseases, guidance, cooking demonstration, vitamin A supplementation and immunization7. Community-based nutrition8 places particular emphasis on community organization, community diagnosis, capacity for local plans to combat malnutrition and mobilize local resources. These growth monitoring promotion and community-based nutrition make infant and young child feeding an essential activity for the National Nutrition Program9. In addition, integrated management of acute malnutrition integrates malnutrition into the national health system with responsibilities shared between the health facilities and communities10.

Despite the critical role of preventive, promotional, and nutrition management activities in primary health care, limited research has examined the impact of COVID-19 on these essential services. A comprehensive approach is necessary to understand and address the disruptions caused by the pandemic. To achieve this, our study applies the WHO health system framework, which consists of six key components: (1) leadership and governance, (2) financing, (3) workforce, (4) infrastructure and commodities, (5) nutrition service delivery, and (6) nutrition information systems (15).

The health system of the DRC, as well other countries of sub-Saharan Africa, will likely continue to be confronted by restless emerging global and local emergencies as with the 15 episodes of Ebola outbreaks (16), approximately three decades of armed conflicts in eastern DRC (17) and the potential for emerging and reemerging infectious diseases and climate change (18). The possibility of future outbreaks cannot be ruled out. Also, with fragile health systems, most African countries are likely to be overwhelmed in event of another pandemic (19). Hence, it is crucial to analyze disruption and document the lessons learned to ensure the maintenance of nutrition services during future crisis or events.

Given that the number of confirmed COVID-19 cases in the DRC during the first four waves (from March 2020 to January 2022) was highest in Haut-Katanga, Kinshasa, Kongo-central and North Kivu (20). Therefore, our study focused on these high-disease-burdened provinces. This paper aimed to identify challenges faced by nutrition services across the six building blocks of the health system and preventive strategies undertaken to strengthen nutrition interventions during future outbreaks.



2 Materials and methods


2.1 Study area

The study was conducted in four provinces of the DRC: Haut-Katanga, Kinshasa, Kongo-central and North Kivu. They represent the four provinces most affected by COVID-19 in the DRC from March 2020 to January 2022 (20).



2.2 Study design

A multiple-case qualitative study was carried out at different levels of the DRC health system. Key informants (KI) were interviewed.



2.3 Participants, sampling and recruitment

We included participants from both government and non-government sectors. From government sectors, each level of the health system (national, provincial, and operational) was represented (21). Purposive sampling was used for the recruitment of participants based on their roles in the Nutrition sector at the three levels of the health system. At the national level, the National Program of Nutrition (PRONANUT) represents one of the sectoral programs and operates under the Permanent Secretariat. PRONANUT works closely with the provincial level through the Provincial Coordination of Nutrition. The provincial level in the DRC serves as the support level for the operational level. In this regard, we selected a non-governmental representation (Nord-Kivu and Kongo-Central) and a governmental representation (Kinshasa and Haut-Katanga) meaning four at the provincial level. The operational level includes health zones and therapeutic nutritional units (TNU), which are based in hospitals or at health centers (22). We recruited six participants at the national level (governmental and non-governmental sectors) and four at the provincial level (governmental or non-governmental sectors) (see Figure 1). At the operational level, we selected four health zones in each province (two rural and two urban) with one participant from each, meaning 16 participants were interviewed. For the TNUs, we included one participant for health facility activities and one for community activities, thus, 32 participants for all TNUs. A total of 57 KI were interviewed as one participant declined to be interviewed. KI were Managers at the central level, officials from the Provincial Health Division or the Provincial Coordination of the Nutrition Program, as well as community health workers and nutritionists at the health zone level or nutrition officers and providers in the nutrition units of hospitals or health centers (see Figure 1).
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FIGURE 1
DRC health pyramid. Figure 1 describes the DRC health pyramid and number of participants per level.




2.4 Data collection

The interviewers were public health specialists or physicians with experience in qualitative data collection. We used a semi-structured interview guide to facilitate the discussion and mobile phones to audio record the interviews. The interview guide was written in French and translated into local languages (Lingala, Kikongo and Swahili). The interview guide incorporated several topics comprising leadership and governance, financing, health workforce, infrastructure and commodities, health service delivery, and health information system. Each topic had subtopics on challenges and adaptations. Before data collection began, a three-day training session was organized for interviewers on qualitative research interviews and the tool to be used. The quality of the interviews was ensured by training the thirteen interviewers (three per province plus the principal investigator) in interview techniques, pre-testing the interview guides and discussions with the local communities. Four provincial supervisors were selected and trained for three days in Kinshasa. Subsequently, a two-day pretest was carried out in Kinshasa. Then, each provincial supervisor was responsible for recruiting two local interviewers in their assigned province. The fourth day in the province was dedicated to pretesting at two levels (provincial and operational). The fifth day of training was devoted to a debriefing session in the respective provinces. Data were collected during February 2022.

Face-to-face interviews were conducted with strict observance of COVID-19 standard prevention operating procedures such as physical distancing and wearing masks. Interviewers visited the offices of the informants at a time convenient to them to conduct the KI interviews, which lasted between 45 and 80 min. A summary of the interview was documented by the interviewers after each interview. The interviewers themselves transcribed the audio recordings, respecting the verbatim and local languages. Two senior qualitative researchers reviewed the transcriptions and coding to ensure harmonization and consensus. The saturation was assessed through the daily feedback combined with parallel data analysis. Data processing targets checking the redundancy of responses among respondents and across successive interviews until no new themes and information emerge (23).



2.5 Data analysis

To identify key themes emerging from the interviews, a deductive-thematic analysis was used and based on the theoretical framework proposed by Kruk et al. Indeed, this approach was preferred to better focus on the experiences and perspectives of our KIs. Then, all transcripts were exported to Atlas Ti version 22. All data collected and analyzed were all conducted according to WHO health system framework. and analysis used the six steps of thematic analysis described by Braun and Clarke (24), which are: (1) data familiarization: all the transcripts were read for an overall understanding of the data, (2) generating initial codes: codes addressing research questions were identified, (3) identifying preliminary themes: the initial codes were synthesized into wider themes, (4) reviewing themes: the themes from the frontline health workers and policy-makers were reviewed and synthesized, (5) defining and naming themes: we drew up figures for thematic analysis where data for each theme were collected from all interview transcripts, and (6) reporting. Reports were developed with quotes from the interviews and themes identified. Consolidated criteria for reporting qualitative research guidelines led the design and reporting of our study (25).



2.6 Ethical considerations

The study was approved by the Kinshasa School of Public Health Ethics Committee with the number ESP/CE/198/2020. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.




3 Results

Table 1 presents the characteristics of the participants of the 57 KI interviews conducted. More than a third of participants were aged between 41 and 50. More than three quarters were male. Overall, almost 9 out of 10 had at least five years' experience in nutrition services. Apart from one participant at national level, there was equal representation across the levels.



TABLE 1 Characteristics of participants.



	Characteristics
	n





	Age (years)



	30–40
	12



	41–50
	20



	51–60
	17



	60+
	8



	Sex



	Male
	45



	Female
	12



	Year of work experience



	<5
	6



	≥5
	51



	Level of the health system



	National level
	6



	Provincial level
	4



	Operational level
	47




	A total of 57 participants were included in the study. The majority were aged between 41 and 60 years. Most participants were male (n = 45; 78.9%), and the vast majority (n = 51; 89.5%) reported having five or more years of professional experience in the health sector. Regarding their level of engagement within the health system, 47 participants (82.5%) operated at the operational level, while 6 (10.5%) and 4 (7.0%) worked at the national and provincial levels, respectively.







The results section is described following the six components of the health system comprising nutrition leadership and governance, nutrition financing, nutrition workforce, nutrition infrastructure and commodities, nutrition services delivery and nutrition information system. For each topic, challenges and adaptations are presented.


3.1 Theme 1: leadership and governance

The COVID-19 response was organised into pillars, with each pillar reporting to a section. However, a PRONANUT officer reported that the first COVID-19 response plan, written on 8 March 2020, did not include nutrition as a pillar, not even as a component of one of the pillars of the response. He said:


“I don't understand how nutrition was overlooked in the COVID-19 response. Before treatment, it's essential to assess nutritional status. Malnourished patients can't receive standard doses and require adjustments.” (KI-1, PRONANUT).



A manager in nutrition mentioned that as nutrition was not included in the response at the start of the pandemic, the continuity of services was not yet the concern of the national PRONANUT. At the time, the national PRONANUT focused on advocacy in order to be recognised as a pillar in the response (acting as a sub-committee of the medical care committee). This recognition in mid-April 2020 was an activator for PRONANUT, restructuring the COVID-19 nutrition response and the continuity of nutrition services at different levels (national, provincial and operational).


“…Being included as a pillar in the medical care commission marked the beginning of PRONANUT's involvement across all levels. It was a wake-up call that pushed us to engage in the COVID-19 response while ensuring routine activities followed essential health service guidelines…” (KI-2, PRONANUT).





3.2 Theme 2: financing

The financing of the national program of nutrition in the DRC involves multiple sources and strategies with a very low level of public funding. Informants (4/4) indicated that, during COVID-19, there was no specific fund for the maintenance of nutrition services. A nurse at the TNU said,


“We had no budget to maintain routine services. Funding was focused on nutrition care for COVID-19 patients. During the first wave, routine activities lacked support, with shortages of PPE and RUTF across many health zones” (KI-2, PRONANUT Nord-Kivu)



However, respondents (3/4) recognized that the government reallocated the domestic health budget to ensure the financing. For example, the government continued to provide some financial resources to health facilities and pay health workers throughout the pandemic as noted below:


“The government's contribution, as budgeted, mainly covered health worker salaries and supplies. Public sector staff and Ministry agents were paid regularly, which significantly helped sustain essential health services”. (KI 8, PRONANUT Haut-Katanga).





3.3 Theme 3: service workforce


	•Several participants (3/4) highlighted that during the COVID 19 pandemic, the workload remained the same or even greater in different departments, with a reduced number of staff at different levels of the health pyramid. This led to an overload of work at the national, provincial and operational levels. One informant said.




“Due to the Gombe lockdown, our national office moved to a small room at Kintambo hospital, allowing only the Director and division heads to be physically present. At the operational level, a single provider in a TNU had to handle growth monitoring and care for all malnourished children—an overwhelming workload”. (KI 7, National level).



A staff member stated that the strategy was applied at the normative level: rotating staff, with some online and others face-to-face. For the operational level, crisis schedules were drawn up at various levels of PRONANUT to manage social distancing and the number of staff per working day in order to reduce the workload. He said,


“Increasing the number of staff in TNUs to two or three, depending on the case, was a bit of a relief. Tasks were divided into two so we could take a breather” (KI 11, PRONANUT, Kongo central).




	•A community health worker described that, for community activities, community health workers had been involved in community screening of cases of malnutrition, as well as for nutritional assessment before starting COVID-19 treatment at home (for those cases able to be treated at home).

	•“During the COVID-19 pandemic, we went into households with our mid-upper-arm circumference (MUAC) tapes to assess the nutritional status of patients due to start COVID-19 treatment. The nurses in the health centers did not come to do this work”. (KI 25, CHW)





3.4 Theme 4: infrastructure and commodities

Among other things, KIs (4/4) from TNUs mentioned that challenges are reflected in the lack of didactic tools to support nutrition education, sometimes the lack of suitable registers and the failure to renew measuring tools (scales, etc.), even lack of underpants to weigh the children during growth monitoring promotion. In fact, to protect the children, everyone had to find their own pair of underpants to use for weighing. Unfortunately, mothers often did not bring appropriate pants, so the children could not be weighed. One respondent said,


“The children were not weighed during the COVID-19 period, even though our children's growth is to be monitored by weighing them. Which was a huge gap”. (KI 12, PRONANUT, Haut-Katanga).



In terms of curative treatment for malnutrition, the challenges were even greater. The lack of RUTF for some health care facilities, untimely shortages of RUTF for others, the lack of complementary inputs (medicines), the low economic level of households attending care units, and the lack of attention paid by health care facilities to the nutrition services in relation to the costs associated with running the service, are among the challenges mentioned by respondents (3/4).

One respondent said:


“We face many challenges in caring for malnourished children. Resources are often limited—we sometimes manage moderate cases, but often can only provide nutritional education and guidance to mothers, as we lack the means for full treatment”. (KI 30, NTU, Nord-Kivu).



A health zone officer highlighted the support of the maintenance of services, especially for nutrition. The Ministry of Health, with the technical and financial support of the WHO and UNICEF, launched a major campaign in favour of the detection of cases in the community. This was to save certain community activities that could no longer take place at the hospital due to a lack of rooms. She said,


“With the support of UNICEF and other partners, we were able to continue community activities. In Nsele, for example, CBN continued, thanks to the support of our partners. We’ve even certified some health areas as CBN villages”. (KI 36, Health zone, Kinshasa).



The findings from the KIs highlighted the importance of promoting local RUTF.


“…Even though it was not standardized, we found that many TNUs had developed one or more local foods as therapeutic alternatives during the COVID-19 period, using their own efforts. Some had begun this process before COVID-19, but the advent of COVID-19 meant that some TNUs that were not [otherwise] supported continued to treat our children with local foods….” (KI 26, TNU, Kongo-central).



There was also implementation of regular cooking demonstrations for mothers of malnourished and normal children in the community and during the growth monitoring promotion.


“…We have helped many mothers to master the combinations of foods to prevent malnutrition in normal children but also to use the combination of certain local foods that we have found to be effective in treating their malnourished children…” (KI 27, Haut-Katanga).





3.5 Theme 5: service delivery

According to respondents, during the COVID-19 period, the activities were significantly affected. Non-pharmaceutical measures introduced to limit the spread of the COVID-19, including limiting gatherings of more than 20 people and social distancing, affected the number of mothers attending the growth monitoring promotion. According to respondents, this was due, in part, to the instruction in the form of a directive received from their respective health zones, not to exceed 20 mothers and children during growth monitoring promotion sessions; on the other hand, the health facilities had to fall into line and apply the measures dictated by the country. In addition, the respondents also mentioned that some mothers refused to go to the facility for fear of contracting the disease and/or exposing their child to the same risk.

Some respondents (2/4) said,


“We had to limit the number of children to be vaccinated so that we could respect the social distancing measures and those linked to gatherings”. (KI 40, TNU, Kinshasa)




“During the COVID-19 pandemic, mothers were required to clothe their children with panties when weighing them”. (KI 41, NTU, Kongo-central)



The other negative effects of non-pharmaceutical measures on growth monitoring promotion included the inability of facilities to reach the expected target for certain antigens in the immunization schedule, following the measure restricting attendance of more than 20 people. Some children were not vaccinated during the period along with nutrition education no longer being adequately provided. The reason given by respondents was the need to quickly release mothers present at the growth monitoring promotion to avoid crowding. One respondent stated,


“In order to avoid exposing ourselves, the mothers and their children, we are starting to skip certain topics such as nutritional education during our growth monitoring promotions. We know it's important, but we have no choice”. (KI 42, NTU Kinshasa).




3.5.1 Challenges with community-based nutrition during COVID-19

The COVID-19 pandemic had a negative impact on community-based nutrition activities in some settings with non-pharmaceutical measures such as limited contact, limited movement, confinement and social distancing. Here are statements from some respondents (2/4):


“It was difficult because we weren’t supposed to touch, we were supposed to be at a distance. As a result, community-based nutrition really suffered during that period of the pandemic. We weren’t supposed to go out in the field because it was difficult. Even in the vehicle, our boss said only one person in a vehicle with the driver, and anthropometric parameters you can’t do alone. So, it was really a pain”. (KI 44, Haut-Katanga).



Nevertheless, while community-based nutrition was successful in the context of COVID-19 in some settings, it was not the case in others due to the restriction of movement and fear of visits to households at the start of the pandemic. According to some respondents (3/4), these exacerbated cases of malnutrition.


“The detection of cases of malnutrition in the community, by community health workers, facilitated referral to the TNU. With COVID-19, there are many cases in the community, that's for sure. Families will come to TNU at a severe stage and generally with complications”. (KI 16, PRONANUT, Kinshasa).





3.5.2 Challenges with the integrated management of acute malnutrition during COVID-19

During the COVID-19 pandemic, integrated management of acute malnutrition was adversely impacted in some TNUs. Indeed, while some facilities (2/4) had to report shortages of RUTF and other inputs required for integrated management of acute malnutrition, others mentioned the refusal of the mother and child to go to the care facility. These refusals were underpinned by stigmatization and the community's perception of her child's state of malnutrition. Households were afraid to use TNU because of prejudice.


“…there was an impact on inputs. That was really clear, because everything was blocked, nothing could enter the country and UNICEF had no inputs. This had a major impact on the management of malnourished cases”. (KI 46, TNU, Nord-Kivu).




“…I can say that many of them are at home, afraid that if they go to hospital, they’ll be told that this is a case of malnutrition caused by COVID-19, and yet that is false, very false. People are afraid to go to hospital, and that makes the disease worse”. (KI 47, TNU, Kongo-central).





3.5.3 Common delivery interventions for maintaining nutrition services

To mitigate the effects of COVID-19 on nutrition activities in TNU, several strategies were put in place by way of guidance from PRONANUT, provincial nutrition offices, health zones and healthcare facilities. These strategies included prevention (nutrition education, screening) and treatment.


“The boss issued a note to limit the number of trainees and the number of people in the offices. And in any case, it was permutation work. If there are three of you in a department, one has to work from such and such an hour to such and such an hour, the other comes to work, so that there's no contamination of people”. (KI 7, PRONANUT, Kinshasa).



With regard to treatment, some TNUs were supplied with RUTF by the healthcare system, even though the majority (3/4) reported that they did not receive support during COVID-19 pandemic. Development and use of local RUTFs helped a lot.


…Malnourished children treated with locally produced RUTFs that we used in our TNU gain significantly more weight compared to those on Plumpy'nut. We are tempted to promote our own locally produced RUFTs (KI 53, TNU, Kinshasa).



In addition, PRONANUT organized capacity-building training courses on the nutritional management of COVID-19 and non-COVID-19 patients.


“During the COVID-19 period, for example, we were given the RUTFs I just mentioned. We were told that these were RUTFs that we financed during this COVID-19 period. If a child got sick, you’d give them this right away. That's the COVID-19 context. But also, we often received briefings regarding the care, the organization of this service during the COVID-19 period”. (KI 48, PRONANUT, Haut-Katanga).



With regard to preventive strategies (screening and nutrition education), briefings were organized with nutritionists, focusing on preventive measures against COVID-19 such as cleaning the height gauge after each use and proper use of the MUAC; and use of the double scale (for mother and child, with the possibility of cancelling the mother's weight). Nutritional education was organized for each mother and child, without bringing all the mothers together; sometimes nutritional education was organized for the mother alone. Healthcare facilities were equipped with double-weighing scales to prevent the exchange of children's underpants.


“That's how we got double-weighing scales. To prevent disease spread, only the mother holds the child, no shared panties. I cancel the mother's weight to get the child's alone”. (KI 9, PRONANUT Kinshasa).



In addition, respondents stated that PRONANUT, via the health zones, had provided numerous kits involving scales, MUAC, medicines such as amoxicillin, ampicillin, vitamin A, Plumpy'nut and therapeutic milk. In addition, a number of presentations on anthropometric measurement techniques and data collection and sharing were organized for providers.

At the local level, the focus was more on implementing instructions received from the national and provincial levels on the organization of nutritional activities. These measures should be contextualized by the TNU, taking into account their specific features. These measures included, for example, rapid registration of the mother–child pair (identity and anthropometric measurements), the use of more rooms and sites for vaccination to limit contact between patients, the use of double scales (for mother and child, with the option of cancelling out the mother's weight); the introduction of community-based care, and a limit of less than 20 mother–child pairs on the day of the growth monitoring promotion.


“We continued to vaccinate but made it compulsory to wear a mask”. (KI 50, Health zone, Kongo-central).




“Since we had these briefings on management in TNU during the COVID-19 period, since we had this information, until today, we’ve never had a case of malnutrition become a positive case of COVID-19, because we respected what we were told”. (KI 22, TNU, Haut-Katanga).






3.6 Theme 6: information systems

The data from the operational level goes back up each month and a three-month window remains open to allow therapeutic nutritional units to go back up with the quarterly data.

As COVID-19 started towards the end of the first quarter, the data was no longer available, resulting in missing data from April 2020 to August 2020.


“For the data to be available, the children must be screened and treated. Screening involves weighing the children and measuring their brachial perimeter with a MUAC tape. However, during COVID-19, it was forbidden to use the same panties to weigh more than one child or the same MUAC for more than one child. With these measurements, the data was therefore non-existent, so there was no data feedback”. (KI 16, PRONANUT, Kinshasa).



There were investments by donors to improve reporting and online supervisions for tracking data.


“One international non-governmental organization (NGO) provided [internet] modems and tablets for strengthening reporting of other prevailing diseases and also for use during teleconferences. Each Thursday, we continue supervision using Zoom or Teams for tracking some data and reports. But during the first peak, no specific action was done”. (KI 55, Kinshasa) and (KI 17, PRONANUT Kinshasa).



Table 2 summarizes key challenges identified and preventive strategies for maintaining NS during COVID-19 pandemic.



TABLE 2 Key challenges and preventive strategies to maintain nutrition services during COVID-19 pandemic.



	Number
	Pillar of the 
health system
	Challenges identified during 
the pandemic
	Preventive strategies





	1
	Leadership and governance
	Nutrition was not a pillar of the COVID-19 response
	Advocacy for adding nutrition services as a pillar of COVID-19 response



	2
	Workforce
	Reduced number of nutrition services providers.
	Drawing up timetables with a system of staff rotation at the facility-level.Training of community health workers for community activities without health providers’ support.



	3
	Financing
	Lack of funds for activities to promote continuity of nutrition services (e.g., nutrition communications).
	Support of some national or/and international NGOs.



	4
	Services delivery
	Obstacles to physical access to growth monitoring promotion and community-based nutrition due to mobility restrictions
	Rapid registration of the mother–child pair (identity and anthropometric measurements), the use of more rooms and sites for vaccination to limit contact between patients, the use of double scales (for mother and child, with the option of cancelling out the mother's weight); the introduction of community-based care, and a limit of less than 20 mother–child pairs on the day of the GMP



	Inability of facilities to reach the exposed target for certain antigens in the immunisation schedule.



	Disruption of existing service delivery models



	5
	Infrastructure and resources
	Disruption to the global supply chain leading to supply disruptions of RUTF (Plumpy’nut)
	Development and use of local foods (RUTF)



	6
	Information systems
	Poor monitoring of data during COVID-19
	Online supervisionsDigitalization




	Table 2 summarizes the key challenges and corresponding preventive strategies related to nutrition services across six pillars of the health system during the COVID-19 pandemic.










4 Discussion

The study revealed that nutrition services were significantly affected by COVID-19. Key challenges included the exclusion of nutrition as a core pillar in the COVID-19 response (being considered as a subdivision of the medical care committee), the reduction in the number of nutrition services providers, and insufficient funding to sustain activities promoting service continuity, such as nutrition communication campaigns. Mobility restrictions created obstacles to physical access to community-based nutrition services and to growth monitoring promotion. Health facilities also faced challenges in reaching immunization targets for certain antigens due to services delivery disruptions. Furthermore, global supply chain disruptions resulted in shortages of RUTF, such as Plumpy'nut, while poor data monitoring hindered effective decision making during the pandemic. To address these issues, several strategies were implemented. Advocacy efforts were made to include nutrition services as a key pillar in the COVID-19 response (acting as a sub-committee of the medical care committee). Timetables with staff rotation systems were introduced at the facility level to ensure continuity of services. Community health workers were trained to conduct activities independently, without direct support from healthcare providers. National and international NGOs also provided crucial support to fill gaps in service delivery. Community-based care models were introduced, and clinic visits were capped at fewer than 20 mother–child pairs per day to reduce crowding. Efforts were also made to develop and utilize locally produced therapeutic foods (local RUTF alternatives).

Nutrition is often excluded or not prioritized in emergency health responses, despite the essential role it plays in maintaining health during crises (26). During COVID-19 or Ebola for example, many countries did not include nutrition services as an essential component in their response plans (27). Responses to epidemics tend to focus primarily on controlling the spread of the disease and managing acute medical cases (28–30). This often diverts resources from essential services such as nutrition, even though it is well known that malnutrition weakens immunity and can increase vulnerability to infections (31). International organizations such as UNICEF, WHO and the World Food Programme have drawn attention to the insufficient importance attached to nutrition during crises (32), advocating for national nutrition leaders to integrate nutrition into emergency preparedness and response plans as shown in the study.

Our findings demonstrate that the number of nutrition services providers decreased significantly during the COVID-19 pandemic. Our findings are similar to what was reported in other epidemics such as Ebola (27). A study also observed that, during the COVID-19 pandemic, the reallocation of health staff to tasks specific to COVID-19 led to a reduction in the availability of staff for routine nutrition and other essential services, such as growth monitoring and treatment of malnutrition (33). We report that TNUs adopted staff rotation schedules to ensure the continuity of services while minimizing exposure to COVID-19 among health providers, as also reported elsewhere (34, 35). In other settings, tasks traditionally performed by specialized nutrition professionals were delegated to general healthcare workers or community health workers after appropriate training (36). The community relays have also been equipped to monitor growth using simplified tools such as MUAC measurement tapes (37). Teleconsultations, mobile applications and AI technologies offered accessible and cost-effective plateforms for delivering nutrition interventions, potentially reaching a broader audience compared to traditional methods. Many nutrition-related applications were complemented by tools such as activity trackers and smart scales enhancing the ability to monitor and improve lifestyles habits (38). Virtual platforms have also facilitated ongoing training for healthcare providers during movement restrictions (39). Countries have developed emergency response plans to rapidly recruit and deploy additional staff in the event of an epidemic (40). Programs have been put in place to cross-train workers in several health services, including nutrition, to increase the flexibility of staff during crises (41). Future efforts should focus on scaling up such solutions and integrating them into emergency preparedness plans to address similar challenges in the future.

During COVID-19, the lack of funding to support activities that promote continuity of services, including nutrition programmes, has been a major challenge (35). Investment in nutrition during the COVID-19 pandemic was inadequate, with funds being diverted to immediate responses to the pandemic (42). This led to disruptions in programs such as malnutrition treatment, community feeding initiatives and nutrition education campaigns (42). The World Bank and other organizations have stressed the need for sustained, multi-sector investment in nutrition during crises. They argue that, without adequate funding, the long-term health effects of malnutrition, particularly in children, could outweigh the direct effects of the epidemic itself (43). Additionally, other sectors beyond the Ministry of Health proved to be useful, such as the Ministry of Agriculture that ensured food production to prevent shortages ad price inflation (44) or supported small-scales farmers through subsidies and technical assistance (45). Education sector provided a platform for public awareness campaigns on balanced diets and food safety (46). Social protection and humanitarian aid sector partnered with international organizations to sustain nutrition programs (46). Information and communication sector supported with the use of mobiles applications and AI to provide nutrition education and dietary monitoring (38).

The lack of funding affected activities such as nutrition communication campaigns, training of health workers and the purchase of essential supplies such as RUTF (47). Untimely stock shortages of RUTF significantly damaged the case management of malnourished children. The situation was the same in several African countries (48). Local solutions were developed. One observation is that several local RUTFs were developed without laboratory support. The question to ask is regarding the composition of these different products (macro and micronutrients). The procurement of these alternative formulations will be subject to an assessment of their suitability for the management of severe wasting following the updated guidelines from WHO to support their use. The Codex Alimentarius Commission adopted the codex guidelines for RUTF on 1 November 2022 (49). The guidelines stipulate the nutritional, food safety, and contextual use of RUTF and contains several important updates to the now superseded UN Joint statement “Technical annex”. The guidelines provide a framework for new formulae made from seeds, cereals and legumes that could be sourced locally or regionally (34). Studies show that there are gaps in macronutrients. The ideal will be rapprochement during periods of calm, for example universities and these structures of case management or Ministry of Health to develop and prove the effectiveness of local products to be used as local alternatives in the event of a pandemic or crisis. Several countries produce RUTFs locally. In Indonesia, for example, new RUTF formulas have been made using local protein sources, resulting in milk-based, legume-based, fish-based, and soy-fish-based RUTFs (50–52). Among these, milk-based RUTF was preferred, therefore it was enhanced with a vitamin and mineral premix to meet WHO, UNICEF, and FAO standards (Codex Alimentarius). Additionally, a study in northeastern Uganda in January 2018 which compared a locally produced RUTF (called METU-2), made from sorghum, peanuts, honey, and ghee, with standard RUTF (Plumpy'nut), revealed that METU-2 provided a macronutrients profile similar to Plumpy'nut and could be effective in treating SAM (53, 54).

Our findings revealed that nutrition service delivery was also affected. Community services have been affected by staff absenteeism. We observed a large number of children having to benefit from either preventive or promotional services such as community-based nutrition services and to growth monitoring promotion. This situation was also found by other authors (55). Adaptative strategies in our study included rapid registration of the mother–child pair (identity and anthropometric measurements), the use of more rooms and sites for vaccination to limit contact between patients, the use of double scales (for mother and child, with the option of cancelling out the mother's weight). In other African settings, adapting measurement techniques to reduce contact with health providers were used. In Zambia, for example, Trained staff provided verbal instructions to caregivers, allowing mothers to measure their children's height, weight, and mid-upper arm circumference (MUAC) without direct contact. The study found no significant differences between caregiver and assessor measurements, suggesting this method as a viable alternative during situations requiring minimal contact (56). The introduction of community-based care, and a limit of less than 20 mother–child pairs on the day of the Growth Monitoring Program and development are strategies to be capitalized on. In Burkina Faso, nutrition programs adjusted their operations by limiting the number of participants in outpatient malnutrition centers. This strategy aimed to reduce crowding and maintain social distancing during service delivery (14).

As a matter of routine, the TNUs, community-based nutrition services and to growth monitoring promotion report their data to the central office, the central office to the province and the province to the national level (21). This reporting system was also affected during the COVID-19 period. Other studies showed that during the COVID-19 pandemic, the collection, analysis and use of nutritional data faced significant challenges, which had an impact on the ability to monitor and respond to malnutrition effectively (57). Health and nutrition surveys, including anthropometric assessments, have been delayed or cancelled due to mobility restrictions and social distancing measures. This has created gaps in real-time data on malnutrition and food security. Routine data collection systems in community nutrition programs, such as growth monitoring and screening for acute malnutrition, have been disrupted due to the reduction or cessation of many services (58). Quality of data has often been compromised due to reduced supervision, staff shortages or the use of indirect methods instead of direct anthropometric measurements (59). Some countries have adopted digital platforms and mobile phone surveys to continue collecting data on nutrition, although these methods have limitations in terms of reliability and coverage (60). Platforms such as UNICEF's NutriDash and other global dashboards were used to track nutritional data, share information and guide interventions during the pandemic (61). COVID-19 has shown the need for resilient and adaptable nutrition information systems capable of functioning during crises. Improved integration of digital technologies, capacity building for local data collection, and sustained funding for nutrition monitoring systems will be critical to address these challenges and strengthen responses in the future. Kenya, for example, expanded the use of digital platforms to monitor maternal and child nutrition indicators during the pandemic. The country utilized mobile applications and electronic health records to facilitate real-time data collection and analysis (62). Rwanda employed digital tools and crowdsourcing approaches to generate high-frequency data for diet quality monitoring at the population level. These innovations enabled timely assessments of dietary patterns and informed nutrition interventions during COVID-19 (63).


4.1 Strengths and limitations of the study

One of the strengths of our study is the in-depth analysis of the continuity of a specific health service using the six components of a health system. Nevertheless, excluding patient perceptions may have limited data comprehensiveness which future studies should consider.



4.2 Public health implication

The continuity of nutrition services in emergency situations is crucial for public health. Disruptions in these services can lead to increased morbidity and mortality, mainly in children under five.

Maintaining nutrition services means that people can continue to receive the care they need even during epidemics or pandemics.




5 Conclusions

COVID-19 significantly disrupted nutrition services in the Democratic Republic of Congo, impacting all six pillars of the health system. The initial exclusion of nutrition from the national COVID-19 response, insufficient funding, and restrictive public health measures contributed to the reduction of service access, workforce availability, supply chain disruptions, and data reporting challenges. However, the pandemic also served as a catalyst for adaptation and innovation at multiple levels of the health system. To strengthen preparedness for future public health emergencies, several adaptive strategies identified in this study should be institutionalized and integrated into national emergency preparedness and response plans. These include: Rapid registration systems for mother–child pairs with anthropometric measurement protocols; Expansion of service points (e.g., additional rooms for vaccinations and growth monitoring); Use of double-weighing scales to minimize contact and preserve dignity; Limiting crowd sizes to reduce exposure risk during GMP sessions; Community-based care models that empower health workers at the grassroots level and Improved integration of digital technologies.

Moreover, the pandemic highlighted the critical need for sustained domestic and donor funding dedicated specifically to nutrition services not just during crises, but as a long-term investment in health system resilience. Funding must prioritize capacity-building, logistics, and outreach services.

Equally essential is the development and scale-up of locally produced, standardized RUTFs. Local production offers a viable solution to mitigate international supply chain disruptions, but it requires laboratory validation to ensure nutritional adequacy and safety in line with Codex Alimentarius guidelines. As emergencies become more frequent and complex, integrating these lessons into nutrition and health policy will be key to ensuring continuity.

The key findings are summarized in Table 1.
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Introduction

In early 2025, the U.S. Department of Health and Human Services unveiled the MAHA initiative under the leadership of Secretary Robert F. Kennedy Jr. Promoted as a comprehensive response to America's chronic disease epidemic, the initiative targets environmental toxins, aims to reform dietary policies, and emphasizes holding corporations accountable for health-related outcomes (1). While MAHA addresses genuine issues—including the rising prevalence of obesity, diabetes, and autoimmune disorders—it presents a model that some view as ideologically driven and not fully grounded in scientific consensus (2, 3) This analysis seeks to explore both the initiative's strengths and its potential shortcomings, particularly concerning its medico-legal and ethical implications.

Furthermore, while MAHA highlights the need to confront the increasing prevalence of chronic diseases, there are concerns about the scalability and feasibility of its proposed solutions. For instance, the initiative's focus on environmental toxins, while important, may be difficult to implement at a national level due to the complexity of regulating pollutants across diverse industries and sectors. Additionally, addressing chronic disease prevention through environmental and dietary changes requires widespread public education and awareness, which may take years to fully realize. A more comprehensive approach would involve collaboration between local, state, and federal governments, alongside private sector engagement, to foster a more integrated and sustainable model for public health improvement (4, 5).



Public health rhetoric and MAHA's causal framework

MAHA posits that increases in chronic conditions—particularly in children—are predominantly due to exposure to environmental toxins, processed foods, and regulatory neglect. Although environmental and dietary factors undeniably contribute to non-communicable diseases (NCDs), attributing causality primarily to external toxins overlooks the multifactorial nature of chronic illness. Scientific evidence indicates that conditions such as obesity, type 2 diabetes, and attention-deficit/hyperactivity disorder (ADHD) arise from complex interactions between genetic predisposition, lifestyle behaviors, socioeconomic factors, and environmental exposures (6–8). Framing chronic disease etiology in a largely deterministic and externalized manner may inadvertently reduce the perceived importance of behavioral and preventive interventions. This oversimplification can obscure more holistic public health strategies and divert attention from evidence-based, multifaceted approaches.

It is also important to consider that while environmental toxins and processed foods play a role in the development of chronic conditions, the emphasis on these factors alone may not adequately address the root causes of disparities in health outcomes across different demographic groups. For example, people from low-income or marginalized communities often face a combination of socioeconomic stressors—such as inadequate healthcare access, limited educational opportunities, and living in food deserts—that compound the impact of poor environmental conditions. Thus, any public health initiative, including MAHA, must account for these complex social determinants of health to prevent deepening existing health inequities. A broader and more inclusive approach to policy development could foster better long-term outcomes (9, 10).



Legal and institutional implications

MAHA's narrative often includes critiques of federal health institutions such as the Centers for Disease Control and Prevention (CDC) and the Food and Drug Administration (FDA), portraying them as entities compromised by corporate interests. While transparency and accountability are essential in regulatory science, persistent delegitimization of public health authorities may erode public trust and reduce adherence to guidelines and vaccination programs (11, 12). MAHA's focus on corporate accountability, while aimed at addressing valid concerns regarding industry influence on public health policy, may inadvertently lead to an increase in litigation based on alleged harms that lack substantiated causal evidence. Legal actions might be initiated against food, pharmaceutical, or chemical companies on the basis of personal anecdotes, unverified claims, or misinformation, rather than conclusions drawn from methodologically rigorous scientific research. For example, assertions linking childhood vaccinations to autism or associating genetically modified foods with autoimmune diseases—despite being unsupported by the prevailing epidemiological consensus—could gain legal traction if evidentiary standards for causation are weakened. The adjudication of such cases without strict scientific criteria risks establishing legal precedents that diverge from established scientific understanding, potentially burdening judicial systems and discouraging innovation across the health, pharmaceutical, and food sectors (13). Additional concerns have been raised regarding the qualifications of individuals reportedly appointed to federal advisory roles under the MAHA framework. The report appears to include appointees with backgrounds in environmental activism, legal advocacy, or alternative medicine, many of whom may lack formal training in medicine, public health, or epidemiology. The inclusion of such individuals in influential policymaking roles could undermine the scientific integrity and methodological soundness of public health decision-making, particularly in areas requiring specialized expertise in disease prevention, risk assessment, and regulatory science (14). On the other hand, the legal implications of MAHA's corporate accountability framework raise the question of whether such measures could inadvertently lead to a chilling effect on innovation. If pharmaceutical and food companies are subject to increased litigation without robust evidence of direct harm, companies might redirect resources away from research and development toward legal defense, thereby slowing down advancements in treatments and preventive technologies. This potential shift in focus could undermine the very goals of public health policy by diverting attention and resources from proactive disease prevention and public education to legal battles. Therefore, a careful balance must be struck between holding corporations accountable and ensuring that the focus remains on evidence-based solutions to health issues (15, 16).



Politicization of scientific uncertainty

A notable feature of MAHA is its use of contested or refuted scientific claims to justify policy interventions. For instance, theories suggesting links between vaccines and autism—despite being thoroughly discredited by the scientific community—are occasionally echoed within MAHA-affiliated rhetoric (16, 17). This exploitation of scientific uncertainty can foster public confusion, alienate substantial sections of the population, and impede timely responses to emerging health threats. Furthermore, amplifying unproven hypotheses risks diverting research funding from validated priorities and may contribute to regulatory stagnation in areas such as vaccine policy or food safety reform (17).

Another consequence of politicizing scientific uncertainty is the potential undermining of public trust in the scientific process itself. By emphasizing controversial or disproven theories, there is a risk of eroding the credibility of scientific consensus, particularly in health-related fields where public trust is crucial for the success of prevention programs and vaccination campaigns. The politicization of science can further alienate the public, making it more difficult to achieve consensus on other health issues, such as climate change or the regulation of harmful substances. Consequently, the rhetoric surrounding MAHA needs to be more carefully crafted to avoid divisiveness and promote a more collaborative approach to public health policymaking based on rigorously collected and evaluated evidence (18, 19).



Equity and accessibility in health interventions

Several MAHA proposals, such as exclusive use of organic foods in public school meals or bans on specific additives, aim to improve health outcomes but may also inadvertently exacerbate disparities. For families and institutions with limited resources, these measures could lead to increased costs and reduced food security, disproportionately affecting lower-income populations (20). Health interventions must account for economic feasibility and cultural accessibility. Policies rooted in well-intentioned but economically unrealistic standards may lead to unintended nutritional deficits, especially among children who rely on school-provided meals. In addition, public skepticism toward conventional medical practices, when not grounded in critical scientific appraisal, can result in reduced uptake of preventive care such as vaccines or cancer screenings, further widening health inequities (21).

Moreover, while initiatives like MAHA aim to improve public health outcomes, their focus on high-cost solutions such as organic food could inadvertently exacerbate health disparities, especially in rural and underserved urban areas where access to such foods is limited. The proposed policy changes need to be more nuanced to ensure they are economically viable for a broader segment of the population. There is also the potential for cultural resistance, as dietary preferences and traditions vary greatly across different groups in the United States. If public health policies are to be truly effective, they must be adaptable to different cultural contexts and incorporate input from communities affected by such policies to ensure they are both inclusive and equitable in their execution (22, 23).



Ethical dimensions of parental choice

MAHA strongly advocates for parental autonomy in medical decision-making, especially regarding childhood vaccinations and dietary practices. While autonomy is a cornerstone of bioethics, it must be balanced with the principle of beneficence and the need to protect vulnerable populations. Informed refusal of preventive interventions—when based on misinformation—can undermine herd immunity and endanger public health. Legal tensions may arise when such refusals intersect with child welfare standards, potentially leading to claims of medical neglect or custodial intervention (23). Ethical public health policy requires navigating this delicate balance between respecting personal liberties and safeguarding collective well-being.

Additionally, while the principle of parental autonomy is crucial, it is essential to examine the ethical tension between individual rights and public health responsibilities. In cases where misinformation is prevalent, such as the vaccine-autism controversy, the impact of parental decisions extends beyond individual families to affect the health of the broader community. Public health experts argue that widespread misinformation can compromise population-level immunity (i.e., the level of immunological protection within a community that reduces the risk of disease transmission, including to those who cannot be vaccinated), putting vulnerable populations at greater risk. This raises important ethical questions about the limits of parental autonomy in the context of collective well-being, and whether certain health interventions should be mandated in the face of public health emergencies to safeguard society at large (24–27).



Conclusion

The “Make America Healthy Again” initiative reflects a growing public desire to confront the root causes of chronic disease and corporate influence in health policy. While MAHA presents a compelling narrative that challenges established norms, its approach often relies on oversimplification, contested scientific claims, and emotionally charged rhetoric. A sustainable and equitable health reform agenda should be firmly anchored in evidence-based practice, transparent governance, and respect for both scientific integrity and social equity. To that end, policies must be guided by interdisciplinary collaboration, rigorous research, and a nuanced understanding of complex health determinants—avoiding the pitfalls of politicization, reductionism, and regulatory overreach. To effectively address the complexities of chronic disease prevention and healthcare reform, the MAHA initiative will need to incorporate a more interdisciplinary approach, drawing not only from environmental and dietary science but also from social, economic, and behavioral sciences. Collaboration between policymakers, healthcare professionals, industry experts, and the public will be critical to ensure that the initiative's goals are met without overlooking the complexities of human health. Moreover, it is notable that the MAHA initiative devotes limited attention to well-established determinants of chronic disease such as tobacco use and alcohol consumption, factors supported by a robust body of epidemiological evidence and a precedent of effective regulatory intervention. This omission raises significant concerns regarding the overall comprehensiveness of the initiative and the coherence of its public health priorities.

As the initiative progresses, ongoing evaluation and flexibility will be necessary to adapt to emerging evidence and evolving public health needs. Only by engaging with these broader dimensions can MAHA avoid becoming a one-size-fits-all solution and instead serve as a model for comprehensive and sustainable health reform.
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Background: Nurses’ work motivation encompasses their readiness to perform effectively and achieve designated tasks and objectives. Providing high-quality nursing care becomes significantly more challenging in the absence of motivated nurses and a supportive healthcare environment. Nevertheless, there is a paucity of empirical research examining the work motivation of nurses. Hence, this study aimed to assess the level of work motivation and its associated factors among nurses working in public hospitals in the Wolaita Zone.



Methods: An institutional-based cross-sectional study involving 419 nurses and 12 key informants was conducted using a mixed-methods method. Quantitative data were collected using a simple random sampling technique, while qualitative data were collected using purposive sampling. Data were collected using pretested self-administered questionnaires and in-depth interviews. Statistical Package for Social Science version 26 was used for statistical analysis. Bivariate and multivariable logistic regression analyses were performed to identify factors associated with work motivation. Statistical significance was determined using AORs with 95% CIs and p-values of less than 0.05.



Results: A total of 394 participants were included, yielding a response rate of 94%. About 202 nurses (51.3%; 95%CI: 46.4–56.9) reported being motivated. Several factors were negatively associated with nurses’ work motivation: type of institution (AOR = 0.406; 95% CI: 0.236–0.699; p = 0.001), workload (AOR = 0.495; 95% CI: 00.297–0.827; p = 0.007), negative perceptions of respect and benefits for nurses in organizations (AOR = 0.351; 95% CI: 0.180–0.682; p = 0.002), negative perceptions of leadership in hospitals [(AOR = 0.487; 95% CI: 0.240,0.985; p = 0.045). In contrast, nurses with 1–5 years of work experience were likely to be motivated (AOR = 3.29; 95% CI: 1.101–9.846; p = 0.003). The analysis revealed themes related to structural-administrative factors, socio-economic factors, and individual nurse-related factors.



Conclusion: The results reveal that approximately 50% of the nursing participants expressed low levels of work motivation. Significant factors influencing nurses’ motivation included the type of institution, years of work experience, workload, perceptions of respect and benefits, and quality of leadership in hospitals.
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Introduction

Worker motivation arises from the dynamics between individuals and their work settings, as well as how well these dynamics align with the larger societal framework (1).



TABLE 1 Sample size determination considering factors associated with nurses’ work motivation, August 2023.



	Variables
	Power
	Ratio
	%outcome in exposed
	%outcome in unexposed
	CI
	RR
	OR
	n+10% NRR
	Final sample size
	Source





	Qualification
	80
	1
	46.32
	64.1
	95%
	1.38
	2.0
	266 + 26
	292
	(26)



	 Experience
	80
	1
	35
	58.3
	95%
	0.6
	0.38
	160 + 16
	176
	(26)



	Perceived respect for nurses
	80
	1
	41
	62
	95%
	0.66
	0.42
	196 + 19
	215
	(26)







There are two different types of motivation: intrinsic and extrinsic. Intrinsic motivation happens when a person does a task or activity for its own sake and favor, driven by personal interest and the pleasure derived from doing the task. Extrinsic motivation involves doing a task or activity for instrumental explanations (2, 3). Healthcare professionals are the most valuable resource within the healthcare system; institutions that prioritize the enhancement of knowledge and skills, foster motivation, and create opportunities for professional development are generally more effective and successful (4). According to the latest WHO report, about 27 million people worldwide work in the nursing and midwifery field (5). Nurses, as a significant component of hospital human resources, comprise 60%–70% of the total hospital workforce (6). As reported by the Ethiopian Nursing Association (ENA) and MOH, more than 43,500 nurses are working in the government system, equating to one nurse for every 1,705 people and one midwife for every 5,491 people (7–9). In Ethiopia, research indicates that management practices and the working environment are not conducive to delivering high-quality nursing care, which subsequently impacts nurses’ performance and the quality of care provided (9).

A health system cannot achieve its desired outcomes without motivated healthcare providers. Nurses play a vital role in healthcare by delivering efficient treatment, identifying effective interventions, and facilitating health emergencies, acting as bridges between patients and the healthcare team. High-quality nursing care ensures that healthcare needs are met while prioritizing patient safety, dignity, and comfort. This type of care is also characterized by consistency, positive patient outcomes, and high levels of patient satisfaction (10, 11).

Health system sector reforms are basically ongoing processes of change that can add extra destabilization to the working environment; these reforms aim to strengthen national strategies, policies, and programs by altering healthcare priorities, regulations, policies, structure, and financing systems (12).

Numerous global studies have examined the work motivation of nurses, identifying motivation and job satisfaction as critical determinants of retention and turnover among nurses and healthcare professionals in low- and middle-income countries (13, 14). While job satisfaction in nursing significantly influences the likelihood of leaving the profession or experiencing burnout, insufficient work motivation adversely impacts nurses’ performance and engagement (6, 15).

According to the WHO report, there is a shortage of nurses and midwives, which has been a big challenge for the last 10 years in many countries. To reach SDG-3 on health and well-being, an additional 9 million nurses will be needed by 2030. This goal can only be achieved if there are enough nurses who are well-trained, educated, regulated, and properly supported. Moreover, nurses should be well paid and recognized according to the quality of care they provide (5, 16). Nurses’ performance significantly affects the quality of care they provide, with higher levels of motivation leading to better performance and achievement of the vision, mission, and goals of healthcare institutions (17, 18). Conversely, reduced motivation among nurses adversely impacts the quality of care, leading to a higher likelihood of patients seeking alternative healthcare options and contributing to rising medical expenses (19).

A scoping review of nursing motivation identified that encouragement of autonomous motivation may lead to an increase in work engagement while decreasing workaholism and burnout (20). The association between low motivation and burnout is underscored by a systematic review, which indicated that approximately 39% of Ethiopian nurses express intentions to leave the profession (7). Additionally, the impact of low motivation on the quality of care is evident, as another systematic review revealed that a significant proportion of hospitalized patients reported dissatisfaction with the nursing care they received (21). In Ethiopia, the problem of nurses’ work motivation has not been sufficiently studied. Studies conducted among healthcare professionals, including nurses, reported varying levels of motivation across different regions, ranging from as low as 19.5% to as high as 63.63% (22–26). A recent study conducted across four regions among health extension workers and other health professionals reported a motivation level of 61%, with significant variations observed across the regions (27). This indicates differences in study design, population size, settings, and the tools used to measure motivation. To better study the problem of motivation, it is important to focus exclusively on nursing professionals rather than on healthcare professionals. Generally, evidence from different studies suggests that low job satisfaction and poor motivation are the leading causes of nurse attrition and turnover intentions (14, 28, 29). The WHO has highlighted work motivation as one of the key factors for resolving problems relating to the recruitment and retention of staff in the healthcare sector (30). However, this issue is a great concern for nurses in Ethiopia because there is a high turnover rate among nursing professionals (31).

Various organizational and personal factors influence nurses’ work motivation, leading to dissatisfaction and a desire for a more supportive work environment (32). These factors collectively affect nursing management and performance, leading to detrimental outcomes for nurses and, ultimately, posing serious risks to patient safety (33–35).

As the literature suggests, the level of motivation and the factors affecting it vary over time and across institutions. In Ethiopia, while some studies have explored the same topic among healthcare professionals in general, few have focused on nurses. Based on recommendations from previous studies, involving key informants, such as nursing managers and administrators, is significant for achieving the study objective. To the best of the researcher’s knowledge, such research is limited, and not much was explored in a particular study area. Therefore, this study intends to assess the level of work motivation and its associated factors among nurses working in public hospitals in the Wolaita Zone.



Methods and materials


Study design, period, and setting

An institution-based cross-sectional mixed-method study was conducted from June 1 to 30, 2023. The Wolaita Zone has a total area of 4,511.7 km2. Based on the projections of the 2007 Population and Housing Census, the population of the Wolaita Zone was approximately 2,161,842 in 2014 E.C. There are nine governmental hospitals (one comprehensive specialized hospital and eight governmental primary hospitals) and 68 health centers in the Wolaita Zone. A total of 1,656 nurses are employed in the Wolaita Zone (36).



Study population and eligibility criteria

All randomly selected nurses available during the study period in public hospitals in the Wolaita Zone were included for the quantitative data collection. All purposively selected nurses, nurse managers, and leaders available during the study period in public hospitals in the Wolaita Zone were included for the qualitative data collection. Nurses who provided unpaid service and were employed on a part-time basis in each hospital were excluded.



Sample size calculation and sampling procedure

The sample size was calculated using a single population proportion formula, based on the motivation level from a previous study of 54.5% (p = 0.545) conducted in Jimma Town, southwestern Ethiopia (26), with a 5% marginal error (d) and a 95% confidence interval (Z α/2 = 1.96) from the total number of nurses in public hospitals in the Wolaita Zone. Based on these assumptions, the sample size is calculated as follows:



n=(zα/2)2p(1−P)d2





where n is the minimum sample size required, p is the estimated proportion of motivation, which is 54.5% (0.545), Zα/2 is the Z-score corresponding to a 95% significance level (α = 0.05), which is  = 1.96, and d is the margin of error to be tolerated, which is set at 0.05 (5%)


n=(zα/2)2p(1−P)d2







n=(1.96)2(0.545)(1−0.545)(0.05)2=(1.96)2×0.545(0.455)(0.05)2=3.8416×0.2480.0025=0.95260.0025=n=381





Then, considering a 10% non-response rate, 38 additional participants were added to the initial sample size of 381, resulting in a final sample size of 419 (381 + 38), i.e., n = 419.

The final total sample size was 419. Therefore, 419 nurses working in selected public hospitals of the Wolaita Zone were included as study subjects.

The sample size for the second objective (i.e., identifying factors associated with nurses’ work motivation) was calculated using Epi Info software 7.2.6 by considering a confidence level of 95%, a margin of error of 5%, a power of 80%, and a ratio of 1:1 (see Table 1).

However, the sample size calculated using the single population proportion (i.e., proportion of nurses’ motivation) was larger than that calculated for the predictor variables. Therefore, the sample size derived from the single population proportion formula (i.e., proportion of nurses’ motivation), which is 419, was taken as the sample size for this study.

Twelve key informants were purposely selected from nurses working in public hospitals in the Wolaita Zone for conducting in-depth interviews for qualitative data collection. The number of key informants was determined based on the saturation of the required data.

Proportional sampling methods were applied across all public hospitals. A comprehensive list of nurses employed at each facility was compiled to serve as the sampling frame. From each hospital, nurses were then chosen utilizing a simple random sampling approach facilitated by a computer-generated process in Microsoft Excel. Subsequently, eligible individuals from each public hospital were recruited to participate in the study. For the qualitative data component, criterion-based purposive sampling was employed to identify key informants for in-depth interviews. Specifically, selected nurses, along with nursing leaders and managers, were designated as participants in this study.




Study variables

Nurses' work motivation was the outcome variable of this study. The independent variables included socio-demographic factors (age, sex, marital status, years of service, income, educational qualification), organizational/institutional factors (type of institution, training and skill development, leadership quality in the hospital, respect for nurses, opportunities, achievement/goal clarity, remunerations/incentives), and work environment factors (interpersonal relationships, workload, availability of resources, work unit, and position at work).



Operational definitions

Motivated: Nurses were classified as motivated if their total motivational score was greater than or equal to the mean score of 117.43 (26).

Unmotivated: Nurses were classified as unmotivated if their total motivational score was less than the mean score of 117.43 (26).

Intrinsic motivation: A type of motivation that happens when a person does a task or activity for its own sake and favor, driven by personal interest and the pleasure derived from doing the task (2).

Extrinsic motivation: A type of motivation that refers to doing a task or activity for instrumental reasons, for instance, receiving incentives, recognition, alleviating penalties, gaining good comments, and appreciation, which contribute to improving self-esteem and directing efforts toward achieving specific targets (3).

Job satisfaction: It represents a positive emotional response an individual experiences toward their work, as long as their professional values are respected (37).



Data collection tools and techniques

The data collection tools consisted of close-ended questionnaires and interview guides, which were adapted from previously validated tools (26, 38–40). The self-administered questionnaires were prepared in English to collect the data. The assessment tools consisted of three parts: socio-demographic characteristics, organization-related questions, and motivation measurement questions, which included multiple items and sub-items assessed using a Likert scale. Motivation was measured using different categories of motivation measurement items based on the Likert scale. All statements were scored on a five-point Likert scale (strongly agree = 5, agree = 4, uncertain = 3, disagree = 2, and strongly disagree = 1). The items included in the motivation measurement scale included the following: satisfaction, with four questions; benefit, with four questions; recognition, with three questions; supervision, with four questions; management and administration, with eleven questions; achievement/goal clarity, with four questions; and opportunities, with four questions (26).



Qualitative data collection

A semi-structured interview guide with open-ended questions was employed to collect qualitative data. The in-depth interview questions were translated into the local language to facilitate data collection. In alignment with the research objectives, probing and follow-up inquiries were utilized to achieve a comprehensive understanding of the study's subject matter. Consequently, the interview guides were used to investigate perspectives, opinions, and recommendations that were not captured during the quantitative data collection phase. Ultimately, the gathered data were organized into specific thematic categories.

Data collection was conducted at each hospital using a self-administered questionnaire. Three BSc nurses were selected and trained specifically for this purpose. The data collection process was supervised by a supervisor and the principal investigator. Qualitative data were obtained through face-to-face interviews with purposefully chosen participants, utilizing a semi-structured in-depth interview guide. Interviews were documented using field notes and audio recordings.



Data quality assurance

Two days of training was provided to data collectors and supervisors, focusing on the content of tools and the rights of participants. The investigators and supervisors monitored the data collection process daily for completeness, accuracy, clarity, and consistency. All data were double-entered and cleaned before analysis. To ensure clarity, comprehension, and flow of questions, the questionnaire was pretested on 5% (20 nurses) of the sample population at Shone Primary Hospital 1 week before the actual data collection began. Appropriate corrections were made, including the logical order of some questions, revision of difficult-to-understand words, and the removal of some items. The reliability of the motivation measurement scale and the organizational/work environment-related questions was checked for internal consistency using Cronbach's alpha, yielding coefficients of 0.97 and 0.76, respectively. Subject area experts checked content validity.

To ensure the quality of the qualitative data, the audio recordings were attentively listened for insights, and the field notes were extensively rechecked and repeatedly read.



Data processing and analysis

Following data collection, the collected data were manually checked for completeness by the supervisor and researcher and then entered into EpiData version 4.6. Afterward, the data were exported to SPSS (Statistical Package for Social Sciences) version 26 for further cleaning, coding, and analysis. Descriptive statistics were used to describe each variable using frequencies, percentages, means, and standard deviations. Variables with a p-value of less than or equal to 0.25 in the bivariate logistic regression analysis were included in the multiple logistic regression analysis to control for potential confounders. Adjusted odds ratios (AORs) with 95% CIs were used to identify predictor variables. Variables with a p-value <0.05 were considered statistically significant.

Results were summarized and presented using narrative descriptions, graphs, and tables. Multicollinearity was checked to assess the linear correlation among the independent variables using the variance inflation factor (VIF), tolerance, and standard error. None of the variables yielded variance inflation factor >10, tolerance <0.1, and standard error > 2 (VIF <1.862, tolerance >0.537, and std. error <0.048); therefore, no variables were excluded from multivariable analyses. The Hosmer and Lemeshow test was found to be insignificant (p-value = 0.139) and the Omnibus test was significant (p-value = 0.000), indicating that the model was fitted.

Audio recordings in Amharic were transcribed and translated into English. Two authors coded the data segment by segment using open coding with the support of Atlas.ti version 7.5, following an extensive reading and re-reading of the transcripts. Then, codes were organized into categories, and themes were triangulated with the quantitative findings for discussion. The findings were quoted and narrated by mentioning the interviewees’ IDs and types.



Ethical approval

This research was conducted in accordance with the Declaration of Helsinki. Ethical approval was obtained from the Ethical Review Committee of Jimma University (Ref. No.: JUIH/IRB/398/23). Subsequently, a letter was submitted to the administration of each hospital to obtain permission before data collection. Before data collection, ethical clearance was obtained from the institutional review board of Jimma University, Institute of Health, and submitted to each hospital. Permission letters were obtained from each hospital before data collection. Participants were informed that their answers to the questions would be grouped with those of other respondents and reported as part of the research study.




Results


Socio-demographic characteristics of nurses

Out of 419 individuals approached, 394 completed the questionnaire, resulting in a response rate of 94%. Among the participants, 239 (59%) were women. The mean age of the respondents was 33.07 years, with a standard deviation of 4.51 years, with 230 participants (58%) falling within the age range of 31–40 years. Regarding religious affiliation, 184 participants (46.7%) identified as Protestant, while 286 respondents (72.6%) belonged to the Wolaita ethnic group. Additionally, 206 participants (52.3%) reported being married (Table 2).



TABLE 2 Socio-demographic characteristics of nurses working in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023 (n = 394).



	S. no.
	Characteristics
	Category
	Frequency
	Percent





	1
	Sex
	Female
	223
	56.6



	Male
	171
	43.4



	2
	Age, years
	20–24
	2
	0.5



	25–29
	114
	29



	30–34
	144
	36.5



	35–39
	85
	21.6



	≥40
	49
	12.4



	3
	Ethnicity
	Wolayta
	286
	72.6



	Oromo
	34
	8.6



	Amhara
	47
	12



	Tigre
	10
	2.5



	Othersb
	17
	4.3



	4
	Religion
	Protestant
	184
	46.7



	Orthodox
	171
	43.4



	Muslim
	20
	5.1



	Othersa
	19
	4.8



	5
	Marital status
	Married
	206
	52.3



	Single
	181
	45.9



	Divorced
	5
	1.3



	Widowed
	2
	0.5



	6
	Educational level
	Diploma
	61
	15.5



	BSc
	310
	78.7



	MSc
	23
	5.8



	7
	Position in work
	Staff nurse
	345
	87.6



	Nursing leaders
	49
	12.4



	8
	Registered in the nursing profession, years
	1–5
	191
	48.5



	6–10
	168
	42.6



	>11
	35
	8.9



	9
	Work experience, years
	1–5
	218
	55.3



	6–10
	168
	42.7



	>11
	8
	2



	10
	Monthly salary, ETB
	<3,000
	2
	0.5



	3,001–6,000
	179
	45.4



	>6,000
	213
	54.1



	General ward
	142
	36



	Emergency ward
	93
	23.6



	Critical care unit
	18
	4.6



	OPD
	91
	23.1



	Oby/gynecology ward
	19
	4.8



	Operation room
	14
	3.5



	Otherc
	17
	4.3




	aHawariyat, Adventist, or Catholic.


	bHadiya, Gamo, or Dawuro.


	cART Clinic, Optha, PACU.









TABLE 3 Socio-demographic characteristics of qualitative study (IDI) participants in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023 (n = 12).



	Participants
	Code
	Age
	Sex
	Educational status
	Working experience
	Position





	1.
	P1IDI
	33
	F
	BSc
	8 years
	Nursing director (matron)



	2.
	P2IDI
	34
	F
	MSc
	7 years
	Staff nurse



	3.
	P3IDI
	36
	M
	BSc
	4 years
	Nursing director (matron)



	4.
	P4IDI
	32
	M
	BSc
	4 years
	Supervisors



	5.
	P5IDI
	29
	F
	BSc
	6 years
	Head nurse



	6.
	P6IDI
	37
	F
	BSc
	5 years
	Staff nurse



	7.
	P7IDI
	40
	M
	MSc
	6 years
	Nursing director (matron)



	8.
	P8IDI
	33
	M
	BSc
	7years
	Head nurse



	9.
	P9IDI
	30
	M
	BSc
	6 years
	Head nurse



	10.
	P10IDI
	29
	M
	BSc
	4 years
	Supervisor



	11.
	P11IDI
	34
	F
	BSc
	6 years
	Nursing director (matron)



	12.
	P12IDI
	30
	M
	BSc
	5 years
	Head nurse







The socio-demographic characteristics of the study participants are as follows: a total of 12 individuals participated, including five women and seven men, with ages varying between 29 and 40 years. Among the participants, nine held bachelor’s degrees, while three possessed master's degrees. The professional roles included four nursing directors (matrons), two supervisors, four head nurses, and two staff nurses. Additionally, the participants had between 4 and 8 years of experience working in the nursing field within public hospitals in the Wolaita Zone (see Table 3).



Organizational factors


Type of institution

The current study found that more than half (56.1%) of nurses were working in a referral hospital, while the rest of the participants were employed at primary hospitals (see Figure 1).


[image: 3D pie chart showing two segments: Primary at forty-three point nine percent in dark orange, and Referral at fifty-six point one percent in light orange, with corresponding labels and a legend on the right.]
FIGURE 1
Distribution of nurses according to the level of public hospitals in the Wolaita Zone, southern Ethiopia, August 2023.




Training and skill

This study showed that approximately two-thirds of respondents, 291 (73.9%), had not received any training in the past year (see Figure 2). This finding was also supported by responses from IDP participants, who emphasized that continuous professional training is essential for improving nurse's knowledge and skills, advancing the profession, and boosting motivation. For instance, the qualitative findings supported this perspective:


[image: Bar chart comparing responses labeled "Yes" and "No" with "Yes" at 21.90 percent and "No" at 76.10 percent, indicating a majority negative response.]
FIGURE 2
Training and skill among nurses working in public hospitals in the Wolaita Zone southern Ethiopia, August 2023 (n = 394).



“…In my opinion, nurses’ work motivation can be increased or improved not only by one specific thing, but it is multi-dimensional,…eemmm… for example, it needs a consistent vocational training, however, in our hospital this was only practiced and limited to certain parts of the working unit. Therefore, it is good that continuous professional training should be offered to nurses working in each department or unit…” (33-year-old female, P1IDI)



Another IDI participant said that there was provision of training for nurses working in certain departments:


“…Previously, even once a year, we used to provide training for nurses from some working units. But now due to lack of budget and other related reasons we face difficulty in providing and giving enough training for our nurses …” (40-year-old male, P7IDI)






Perceived leadership in hospitals

The finding of this study indicated that the majority of respondents (46.7%) rated perceived leadership in hospitals as fair, while the 29.4% perceived it as poor and 23.9% rated it as good (see Figure 3). This finding was further supported by insights from IDI participants, who emphasized the need for focus on improving the leadership to achieve better outcomes of hospital goals. For instance, the findings from a qualitative study also supported this finding:


[image: Pie chart illustrating three categories: Good, colored blue at 23.90 percent; Fair, colored red at 46.70 percent; and Bad, colored green at 29.40 percent, with a corresponding color legend.]
FIGURE 3
Perceived leadership in hospitals among nurses working in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023 (n = 394).



“…In my understanding one of the many challenges and the root cause for decreased nurses’ work motivation is when there is lack of better administration and leadership in the hospital, which can provide support, quick solution, and fixes problems for questions that arise from nurses. I think we need to improve it more than we did previously…” (32-year-old male, P4IDI)



The other participant added that:


“…For example, sometimes nurses are not happy and disagree with the leadership of the head nurse of the working unit and even they may not be happy with the nurse directors too. As a result, it is difficult to say that these nurses are happy with their work and motivated. So that in such a condition something like this needs to be addressed and solved quickly…” (29-year-old female, P5IDI)





Respect for nurses in hospitals

This study revealed that more than half of the participants, 199 (50.5%), agreed that the nursing profession is respected by their organization and by other professionals (see Figure 4). Regarding respect for the nursing profession, some participants during an in-depth interview expressed differing ideas, focusing on the concept of respect to nurses, and suggested that the nursing profession is not sufficiently respected and needs improvement at both institutional and community levels. For instance, the qualitative findings supported this result:


[image: Bar chart comparing "Yes" at fifty point five percent and "No" at forty-nine point five percent, with "Yes" having a slightly higher value than "No". Data values are displayed above each bar.]
FIGURE 4
Respect for the nursing profession in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023 (n = 394).



“…first of all if a nurse wants to be motivated that nurse should be given love and respect for his own profession, otherwise the other body and professionals will not value his profession. A nurse who loves and respects his profession is motivated to do a better job…” (36-year-old male, P3IDI)



Additionally, an in-depth interview participant indicated that the work motivation of nurses improves when the nursing profession is positively perceived by the community.


“…Furthermore, what I understand from my previous experience and what is common is that the perception of the nursing profession in the community needs to be improved. Nurses should be respected in both the community and the working environment. In that case, nurses will love their profession and be motivated for their job…” (36-year-old male, P3IDI)





Perceived benefits and remunerations

This study indicated that 163 participants (41.1%) rated the overall response toward the perceived nurses' responsibility in providing patient care, relative to the benefits they receive from their organizations, as good. Additionally, 186 participants (47.2%) perceived the respect and benefits afforded to nurses within their organization as good (see Table 4). According to responses from IDI participants, benefits and other financial incentives are currently a major concern for nurses in each hospital. For instance, the qualitative findings supported this result:



TABLE 4 Result showing perceived benefits and remunerations of nurses working in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023 (n = 394).



	Variables
	Response
	Frequency
	Percentage





	Perceived nurses' responsibility in providing patient care compared to the benefits they received
	Good
	163
	41.4



	
	Fair
	130
	33



	
	Bad
	101
	25.6



	Perceived respect and benefit for nurses in the organization
	Good
	186
	47.2



	
	Fair
	114
	28.9



	
	Bad
	94
	23.9








“…In my experience, many times nurses want to work in a place where they are paid better or extra overtime (duty). This means that a good payment and benefit is essential for nurses to function happier and motivated toward their work…” (33-year-old male, P8IDI)



One participant's responses supported this finding by stating that nurses are not enough benefited from their hospitals and often seek benefits from other options. For instance, the qualitative findings supported this view:


“…I hope most nurses agree with the idea that the current salary of nurses now paid is disproportionate when compared with the work that nurses do. So many nurses in our hospital do extra work at a private hospital and clinic for extra hours to get better payment …” (30-year-old male, P12IDI)





Continuous professional development/advancement in job

This study showed that the majority of the nurse participants, 226 (57.4%), reported not having received continuous professional development in the past year (see Figure 5).


[image: Bar chart comparing responses labeled Yes and No. Yes received forty-two point six percent while No received fifty-seven point four percent, with No having the higher value.]
FIGURE 5
Continuous professional development/advancement in job among nurses working in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023, G.C. (n = 394).



[image: Pie chart illustrating nurses' work motivation, with 51.3 percent categorized as motivated in blue and 48.7 percent as unmotivated in red. Color-coded legend is present on the right.]
FIGURE 6
Overall nurses’ work motivation in public hospitals in the Wolaita Zone, southern Ethiopia, 2023 (n = 394).




Work environment-related factor

Numerous factors within the work environment influence nurses’ work motivation, including inter-professional communication, workload, and resource availability. The findings of this study indicated that 168 participants, representing 42.6%, expressed a need for enhancements in inter-professional communication within their hospital setting. Additionally, workload emerged as a significant factor impacting nurses’ motivation, with 221 respondents (56.1%) reporting satisfaction with their current workload. In terms of resource availability, a substantial majority, 283 participants (71.8%), indicated a lack of adequate necessary resources in their workplace (see Table 5).



TABLE 5 Work environment-related factors among nurses working in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023 (n=394).



	Variable items
	Response
	Frequency
	Percentage





	Necessary resources and supplies are available at your institution/hospital
	Yes
	283
	71.8



	No
	111
	28.2



	No
	226
	57.4



	How did you see the workload in your working unit?
	Happy
	221
	56.1



	Overworked
	173
	43.9



	How did you perceive inter-professional communication in your institution?
	Very satisfied
	78
	19.8



	Not Satisfied
	168
	42.6



	Need improvement
	148
	37.6







Regarding resource availability in hospitals, IDI participants emphasized that resources include not only material supplies but also non-material aspects, such as human resources. Availability of necessary medical equipment in hospitals is essential for delivering quality nursing care to patients. For instance, the qualitative findings supported this:


“…Sufficient medical devices along with adequate medication supply and human power in the working unit were necessary to provide better nursing care and performance. Otherwise, nurses will have difficulty doing their jobs properly and they will be demotivated…” (A 34-yrs-old female, P2IDI)



Another study participant reported that there is currently a lack of necessary medication supplies in the hospital, which may influence nurses’ work motivation in various ways. For instance, the qualitative findings supported this view:


“…Currently there is a lack of medications and other medical supplies, which are not available in the hospital and generally on a national level. This may hinder patients’ satisfaction and finally result in poor nursing care provision and treatment. So essential medication and supplies must be adequately supplemented to the nurses to enhance their motivation…” (33-year-old male, P8IDI)



The findings of this study indicated about approximately half of the respondents (51.3%; 95% CI: 46.4–56.9) were classified as motivated, and the mean total motivation score, based on a maximum possible score of 170, was 117.43 (±20.24 SD) (mean = 3.45, median = 3.47, SD = ±0.59). The highest and lowest motivation scores recorded among participants from the overall study were 160 and 39, respectively (see Table 6). The overall motivated nurses were 51.3% while th unmotivated nurses were 48.7% (see Figure 6).



TABLE 6 Work motivation scale of nurses working in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023 (n = 394).



	Item
	Frequency (%)



	Strongly agree
	Agree
	Uncertain
	Disagree
	Strongly disagree





	Satisfaction item



	Motivated to work hard
	38 (9.6)
	107 (27.2)
	126 (32.0)
	78 (19.8)
	45 (11.4)



	Satisfied with work
	55 (14)
	156 (39.6)
	104 (26.4)
	56 (14.2)
	23 (5.8)



	Work gives personal achievement
	65 (16.5)
	189 (48)
	81 (20.6)
	49 (12.4)
	10 (2.5)



	Proud to work in this organization
	61 (15.5)
	152 (3.6)
	104 (26.4)
	60 (15.2)
	17 (4.3)



	Benefit items



	Good employment benefits
	73 (18.5)
	135 (34.3)
	96 (24.4)
	65 (16.5)
	25 (6.3)



	Satisfied with the salary
	64 (16.2)
	114 (28.9)
	94 (23.9)
	80 (20.3)
	42 (10.7)



	Payment should be according to experience
	75 (19)
	124 (31.5)
	105 (26.6)
	64 (16.2)
	26 (6.6)



	I work only to get paid
	82 (20.8)
	117 (29.7)
	90 (22.8)
	60 (15.2)
	45 (11.4)



	Recognition item



	I feel that the organization values my work
	82 (20.8)
	148 (37.6)
	89 (22.6)
	60 (15.2)
	15 (3.8)



	I receive recognition for doing good work
	86 (21.8)
	121 (30.7)
	95 (24.1)
	69 (17.5)
	23 (5.8)



	I feel that the community values my work



	Supervision item
	97 (24.6)
	121 (30.7)
	108 (27.4)
	54 (13.7)
	14 (3.6)



	I am satisfied with the supervision
	70 (17.8)
	133 (33.8)
	93 (23.6)
	67 (17)
	31 (7.9)



	Supervisors give regular and timely feedback to help improve the performance
	79 (20.1)
	102 (25.9)
	123 (31.2)
	64 (16.2)
	26 (6.6)



	My supervisor is available when I need support
	76 (19.3)
	136 (34.5)
	95 (24.1)
	55 (14)
	32 (8.1)



	I have a work plan developed with my supervisor
	96 (24.4)
	120 (30.5)
	89 (22.6)
	71 (18)
	18 (4.6)



	Item
	Frequency (%)



	Strongly agree
	Agree
	Uncertain
	Disagree
	Strongly disagree



	Management items



	There is transparency in performance evaluation in the organization
	84 (21.3)
	124 (31.5)
	98 (24.9)
	68 (17.3)
	20 (5)



	There is a good relationship between management and staff
	93 (23.6)
	136 (34.5)
	85 (21.6)
	63 (16)
	17 (4.3)



	The organizational mission is understood and clear to all
	81 (20.6)
	124 (31.5)
	101 (25.6)
	68 (17.3)
	20 (5.1)



	The promotion criteria in the healthcare institution are clear and understood by all
	87 (22.1)
	121 (30.7)
	109 (27.7)
	60 (15.2)
	17 (4.3)



	There is equal treatment among co-workers
	91 (23.1)
	113 (28.7)
	103 (6.1)
	62 (15.7)
	25 (6.3)



	The organization provides us with skill and knowledge
	87 (22.1)
	138 (35)
	93 (23.6)
	59 (15)
	17 (4.3)



	This health facility inspires us to do our very best on the job
	78 (19.8)
	147 (37.3)
	95 (24.1)
	58 (14.7)
	16 (4.1)



	Work arrangements and the performance standards expected from staff are clear and understood by all
	74 (19.3)
	130 (33)
	98 (24.9)
	64 (16.2)
	26 (6.6)



	There is an environment of co-operation between staff and management
	66 (16.8)
	128 (32.5)
	106 (26.9)
	71 (18)
	23 (5.8)



	There is availability of tools and materials for skillfuluse
	70 (17.8)
	125 (31.7)
	101 (25.6)
	71 (18)
	27 (6.9)



	There is respect and trust from clients
	86 (21.8)
	145 (36.8)
	87 (22.1)
	62 (15.7)
	14 (3.6)



	Goal clarity



	Job, duty, and requirements are specific and clear
	77 (19.5)
	125 (31.7)
	110 (27.9)
	62 (15.7)
	20 (5.1)



	There is a clear objective to achieve
	86 (21.8)
	129 (32.7)
	109 (27.7)
	58 (14.7)
	12 (3)



	There is no interference in the job
	70 (17.8)
	142 (36)
	98 (24.9)
	73 (18.5)
	11 (2.8)



	Satisfied to use ability in job
	77 (19.5)
	147 (37.3)
	100 (25.4)
	56 (14.2)
	14 (3.6)



	Opportunity



	Good opportunity to continue education
	92 (23.4)
	126 (32)
	95 (24.1)
	67 (17)
	14 (3.6)



	Adequate in-service training to address the skill gap
	82 (20.8)
	119 (30.2)
	88 (22.3)
	85 (21.6)
	20 (5.1)



	You prefer not to continue working in this organization
	92 (23.4)
	117 (29.7)
	86 (21.8)
	79 (20.1)
	20 (5.1)



	As soon as you find a better job, you quit working in this organization
	84 (21.3)
	138 (35)n
	93 (23.6)
	60 (15.2)
	19 (4.8)



	Nurses’ work motivation
	Motivated
	202 (51.3%)



	Unmotivated
	192 (48.7%)









Factors associated with nurses’ work motivation

The bivariate analysis identified 11 variables with a p-value less than or equal to 0.25 . Sex, work experience, qualification, monthly benefit, type of institution, perceived respect and benefits for nurses within the organization, perceived management and leadership of the organization, training, workload, inter-professional collaboration, and resource availability were identified as candidate variables for multivariable logistic analysis. All candidate variables were entered into a multivariable logistic regression model using a backward likelihood ratio method to determine the final predictors of nurses’ work motivation while controlling for potential confounders.

In the multivariable logistic regression, five variables were found to be the statistically significant predictors of nurses’ work motivation (p-value < 0.05, 95% CI).These included type of institution, workload, perceived respect and benefit, perceived leadership in the hospital, and work experience, all of which were found to be independent predictors of nurses’ work motivation.

Nurses working in referral hospitals were 59.4% less likely to be motivated than those working in primary hospitals (AOR = 0.424; 95% CI: 0.236–0.699; p = 0.033) (see Table 7). For instance, this finding is supported by the qualitative data:



TABLE 7 Bivariate and multivariable logistic regression showing factors affecting work motivation among nurses working in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023.



	Variables
	Category
	Nurses’ work motivation
	COR (95%CI)
	AOR (95%CI)
	p-Value



	Motivated n (%)
	Unmotivated n (%)





	Type of institution
	Pr.Hos
	117 (67.6)
	56 (32.4)
	1
	1
	



	Ref.Hos
	85 (38.5)
	136 (61.5)
	0.299 (0.197,0.454)*
	0.406 (0.236,0.699)
	0.001



	Experience
	1–5 years
	157 (72.4)
	60 (27.6)
	4.486 (1.686,11,934)*
	3.29 (1.101,9.846)**
	0.033



	6–10 years
	38 (24.1)
	120 (75.9)
	0.54 (0.20,1.477)
	0.555 (0.180,1.707)
	0.304



	>11 years
	7 (36.8)
	12 (63.2)
	1
	1
	



	Workload
	Happy
	142 (64.5)
	78 (35.5)
	1
	1
	.007



	Overworked
	60 (34.5)
	114 (65.5)
	0.289 (0.190, 0.439)*
	0.495 (0.297,0.827)**
	



	Perceived respect and benefits for nurses
	Good
	118 (63.4)
	68 (36.6)
	1
	1
	



	Fair
	59 (51.8)
	55 (48.2)
	0.618 (0.385,0.992)
	0.841 (0.485,1.460)
	0.539



	Bad
	25 (26.6)
	69 (73.4)
	0.209 (0.121,0.361)*
	0.351 (0.180,0.682)**
	0.002



	Perceived leadership in hospitals
	Good
	59 (53.2)
	52 (46.8)
	1
	1
	



	Fair
	107 (58.8)
	75 (41.2)
	1.257 (0.782,2.023)
	1.076 (0.598,1.937)
	0.807



	Bad
	36 (35.6)
	65 (64.4)
	0.488 (0.281,0.848)*
	0.487(0.240,0.985)**
	0.045




	Pr.Hos, primary hospitals; Ref.Hos, referral hospitals.


	*(P < 0.25) in bivariate; 1, reference group; **Statistically significant in multivariables.


	The bold values are the p-value of significantly associated variables.








“…working in referral hospital needs internal commitment regardless of personal issues. Nowadays I am very surprised when I think about the motivation of nurses. I think that it seems most of the nurses do not like their profession, including me. Currently it is difficult to say that there is a good motivation for the work of nurses, so attention should be paid to improve motivation of nurses” (36-year-old female nurse, P3IDI)




“…In general nurses working in referral hospitals should be motivated well enough because most of patient came for medical cares are referral cases and those with advanced disease. So in current condition what I have been experienced and observed in the past years, the work motivation of nurses needs improvement in our hospital. …” (37-year-old female, P6ID)



Regarding work experience, nurses with 1–5 years of work experience were 3.29 times more likely to be motivated than those with more than 5 years of experience (AOR = 3.29; 95% CI: 1.101–9.846; p = 0.033) (see Table 7).

For instance, this finding is also supported by qualitative in-depth interview data:


“…In our work unit there is a lot of work to be done that makes us a special unit from other work units. Because in our unit, nursing work requires strict care and precaution, for instance, when we do a nursing shift or round every six months with our nursing management, we do assign nurses with good working behavior and those who have not been employed for long. Because we expect those who haven't been employed for longer are ready for new challenges; they accept our advice; these nurses are often able to know and learn, and their readiness and boredom levels are low.” (29-year-old female, P10IDI)




“…What I've seen from my work experience and what I'm still doing is that when nurses start work here in our unit or are hired here, I'll assign them for a couple of weeks with other experienced nurses, but gradually then I see them they are more confident on their activity. However, not all of these nurses, but most of them have a good tendency to capture and learn new things and they are motivated to work.” (34-year-old female, P1IDI)



Concerning workload, nurses who reported being overworked in their units were 50.5% less likely to be motivated than those who were happy with their workload (AOR = 0.495; 95% CI: 0.297–0.827; p = 0.007) (see Table 7). For instance, this result is supported by qualitative in-depth interview data:


“…even though there are enough nurses in number in our hospital, we see that nurses are busy throughout day and night (even for three shifts) due to workloads. In many work units patient flow is not balanced with the resources available. Because a lot of patients come from the nearest zone or regions, district hospitals and health centers with referral cases, because it's the only referral hospital in our zone, so I hope the workload will decrease if an additional nurses will be hired in future and even constructing one more general hospital in zonal level.” (32-year-old male, P4IDI)



Nurses who had a negative perception of respect and benefits for nurses in their organization were 64.9% less likely to be motivated than those with a positive perception (AOR = 0.351; 95% CI: 0.180–0.682; p = 0.002) (see Table 7). For instance, this finding is supported by the qualitative data:


“…I'm always trying to bring up the point as much as possible when I get a chance. eemm…In my opinion and what I experienced nurses should be respected as any health care provider, but I don't usually get much of a response or see any attempts to address the complaints made by nurses at our hospital. It seems like the hospital or concerned body does not really make an effort to show respect for nurses as professionals.” (40-year-old female, P7IDI)




“…In terms of the number of nurses working in our hospital, most nurses have good work motivation. However, due to multiple reasons, for example, part-time work incentives, or overtime payments have been delayed for several months without payment (wuzif). The other reason is also risk payment (risk allowance) is not paid for those nurses working in risky units, while it is paid for others working in other similar hospitals in our woreda. The average overtime hour per month is not similar in each working unit, so I hope there will be good nursing initiatives and motivation if the reasons i have been raised above are corrected.” (30-year-old male, P9IDI)



Perceived leadership in hospitals was another factor associated with nurses’ work motivation. The findings indicated that nurses who had a negative perception of leadership were 51.3% less likely to be motivated than those who had a positive perception (AOR = 0.487; 95% CI: 0.240–0.985; p = 0.045) (see Tables 7, 8). For instance, this finding is supported by the qualitative data:



TABLE 8 Theme and sub-themes/categories of qualitative findings among nurses working in public hospitals in the Wolaita Zone, southern Ethiopia, August 2023, G.C. (n = 394).



	Themes
	Sub-themes/categories
	Codes





	Structural-administrative factors
	Leader-related
	

	•Inadequate support

	•Inadequate provision of basic PPE

	•Lack of medication and supplies

	•Valuing nurses or respect

	•Poor guiding and support

	•Lack of training






	Work unit-related
	

	•Long working time

	•Type of hospital

	•High patient flow

	•Care fatigue

	•Conflict in units

	•Poor patient to nurse communication

	•Poor nurse to nurse communication






	Socio-economic factors
	Inadequate salaries
	

	•Less salaries

	•Delayed payment

	•Working for an additional income source






	Extra time payment
	

	•Delayed payment






	Lack of additional incentives
	

	•Lack of house allowance

	•Lack of transportation allowance






	Individual nurse-related factors
	Respecting own profession
	

	•Poor image for own profession






	Professional ethics and conduct
	

	•Absenteeism from work

	•Poor time management






	Need of support
	

	•Family support

	•Friends’ or co-workers’ support

	•Community support











“…Nurses stay or spend more hours and spend longer with patients than any other health care professional, so whatever they feel discomfort regarding service provision or related to nursing care or even the need for necessary resource supplies, the managers and administrators should listen to the nurses and provide support. These activities are not regularly practiced in our hospital. Therefore, I recommend that appropriate action should be taken when such a problem arises…” (34-year-old female, P2IDI)



Another 34-year-old female head nurse stated that


“…I often think that the relationship or communication between managers/leaders at any level or with the person in charge and staff nurses is not clear and open. For instance, those responsible persons who lead nursing departments in hospitals, even at the school level or nationally (ENA) should be committed to the profession and make clear information regarding the profession. Those responsible people should talk openly with experts if there is an administrative problem, but if it is not resolved in time, the consequences will result in patients, institutions, and eventually affect the local area and the country as a whole.” (33-year-old male, P8IDI)



Work motivation of nurses can be influenced by the type of institution, work experience, workload, perceived lack of respect, inadequate benefits, and poor leadership. Regarding the qualitative finding, three major themes emerged: structural-administrative factors, socio-economic factors, and individual nurse-related factors, each with their respective sub-themes/categories and codes.




Discussion

The current study revealed that the overall level of nurses’ work motivation was 51.3% (95% CI: 46.4–56.9), based on scores above the standardized mean, which indicates that the nurses were motivated. However, this also showed that nearly half of the study participants were unmotivated in their work, which may lead to client dissatisfaction, poor quality of nursing care, increased burnout, and decreased commitment to the institution.

The findings of the current study are consistent with the studies conducted in Iran, Vietnam (53.4%), and Jimma Town, where 55.5%, 53.4%, and 54.5% of nurses were motivated, respectively (26, 41, 42). In contrast with the above findings, the result of the current study is inconsistent, and the motivation level in this study is higher than that reported in studies conducted in Bulgaria (40.3%), Cameroon (42.7%), Jimma (25.1%), and Gedio Zone, where only 19.5% of the study participants were motivated (12, 22, 43, 44). This discrepancy is mainly due to variations in different aspects of the condition. For instance, the health system structures in foreign countries differ from that of Ethiopia. Another possible explanation relates to differences in study settings and time periods; all three studies, except for the one conducted in Bulgaria, were conducted 6 years ago, while the current study was conducted more recently, during a time when there may have been some policy changes and improvements in the health system, which could account for this discrepancy. Additionally, the studies conducted in the Gedio Zone and Jimma included health professionals, while this study considered only nurses as study participants. Moreover, since the current study used a self-administered questionnaire, there is a possibility of over-reporting by the participants, which may have resulted in increased levels of motivation in the study area.

However, the findings of the current study are lower than those reported in studies carried out in the West Arsi Zone, West Amhara, and Central Ethiopia, where the overall motivation levels were 58.3%, 58.6%, and 63.63%, respectively (23–25). This inconsistency might be due to differences in study settings. For example, the study in the West Arsi Zone was conducted across health centers in seven districts, while the current study included all hospitals within the study area.

This research was conducted in a multicenter setting within Central Amhara, encompassing three hospitals, and included all nine public hospitals in the region. In contrast, previous studies conducted in West Amhara and Central Ethiopia focused on participants such as doctors, anesthetists, and pharmacists, who generally enjoy a relatively favorable socio-economic status, particularly in terms of salary and benefits. The current study, however, exclusively involved nurses, which may affect the comparative analysis of motivation levels among different professional groups. Additionally, work motivation is subject to fluctuations over time and varies between institutions, leading to notable differences in motivation levels observed across various regions (27).

The results of this study suggest that the type of healthcare institution significantly affects nurses’ work motivation. Specifically, nurses employed in referral hospitals exhibited a 59.4% lower likelihood of being motivated compared to their counterparts in primary hospitals. This finding aligns with research conducted in Jimma Town, Ethiopia, which indicated that nurses working in referral hospitals were 83.8% less likely to be motivated than those working in primary hospitals and health centers (26). However, another study throughout the health facility found no significant association between nurses’ motivation and the type of institution in which they worked (38).

In contrast to this finding, a cross-sectional study conducted in West Amhara revealed that healthcare professionals from primary hospitals had, on average, 0.143 units lower intrinsic motivation scores compared to those from referral hospitals (23). This discrepancy may be attributed to several factors, including the smaller sample size used in that study (304 participants), differences in study units or study areas, as it included various health professionals rather than focusing exclusively on nurses, variations in the time and year the study was conducted. Another possible explanation for this could be that, in the current study, more than half of the participants were from referral hospitals, which may have affected the study results

Additionally, referral hospitals have many departments, extended working hours, and multiple workplace factors that can affect nurses’ motivation. Hence, this is supported by studies conducted in several referral hospitals in Ethiopia, which found that nurses perceived that their work environment as unhealthy, especially in terms of participation in hospital affairs, management support, and involvement in quality of care (9, 45). Another possible explanation is that workplace stress negatively influences work motivation; this is supported by a study conducted at Felege Hiwot referral hospital in Bahir Dar, which reported a high prevalence of workplace stress (46). Such stress, in turn, negatively affects nurses’ work motivation.

Work experience was identified as a significant factor influencing nurses’ work motivation; nurses with 1–5 years of experience were 3.29 times more likely to be motivated than those with more years of experience. This finding is consistent with a study conducted in Turkey among nurses and midwives. A study in Jimma Town, Ethiopia, also supports this finding, revealing that more experienced nurses were 65.7% less likely to be motivated than their less experienced counterparts (26, 47). A possible explanation for this may be that as the number of working years increases, nurses experience a decline in job satisfaction and motivation, potentially due to growing family responsibilities and an inability to derive necessary satisfaction and motivation from their work.

The current result is not consistent with studies conducted in other parts of the world, such as Zambia, Greece, and Germany, which suggested that nurses with more years of experience tend to exhibit higher levels of job motivation compared to their less experienced counterparts (33, 48–50). This discrepancy may be attributed to the fact that nurses with more years of experience or a higher self-rated expertise may experience a sharp increase in work motivation (20).

Regarding workload as an influencing factor of nurses’ work motivation, nurses’ who reported being overworked in their units were 50.5% less likely to be motivated than those who were happy with their workload. This finding aligns with the studies conducted in Kenya, Bulgaria, Vietnam, and the Gedeo Zone, which revealed a negative association between workload and work motivation (12, 22, 51, 52). This might be because a high workload significantly influences nurses’ work motivation; a high workload can lead to fatigue, reducing nurses’ ability to focus on tasks and ultimately resulting in decreased work motivation (53).

Perceived respect and benefits within an organization are also key factors influencing nurses’ work motivation. Nurses who had a negative perception of the respect and benefit within their organization were 64.9% less likely to be motivated than those with a positive perception. This finding is supported by a qualitative study conducted among Croatian nurses, which reported that dissatisfaction among nurses was mainly due to poor relationships with superior managers and a general lack of appreciation and respect for the nursing profession (54). The study conducted in Cameroon also supports this finding (55). A possible explanation is that nurses require appreciation and recognization to fulfill their needs for reputation, prestige, and respect from others, which eventually can increase their self-esteem.

Studies conducted in Pakistan, Saudi Arabia, and Bulgaria have revealed that salary and financial benefits are the most significant factors positively influencing nurses’ work motivation (12, 18, 19, 22, 25, 26, 48, 56). A study conducted in Addis Ababa, Ethiopia, also supports this finding, indicating that salary and benefits are the most important and influential variables (57). A possible explanation for this is that income and financial allowances are powerful motivators capable of fulfilling various individual needs. Moreover, receiving a good salary can foster a feeling of enjoyment and pleasure in one’s work.

In contrast with the current finding, a study conducted in India revealed that benefits and remunerations had the least influence on the work motivation of frontline employees (20). A possible explanation for this discrepancy may lie in differing values and wants of nurses; in the Indian context, nurses may place great emphasis on meeting their internal motivating factors, like participation in independent decision-making, which are considered important drivers of motivation within healthcare organizations.

Perceived leadership in hospitals was also identified as a significant factor associated with nurses’ motivation. Nurses who perceived leadership as poor were 51.3% less likely to be motivated than those who perceived leadership positively. This finding is supported by a study conducted in Vietnam, which reported that more than 80% of nurses were motivated to work with good leadership and management content (42). A possible explanation for this finding is that good management practices eases communication between hospital management and subordinates, which in turn minimizes personal and organizational problems, which may enhance nurses’ work motivation.

Additionally, a study conducted in Istanbul revealed that nurses stated that their managers adopted a democratic leadership style. Nurses with a democratic leadership style trust their subordinates and encourage employee participation in decision-making (58). This leadership style is followed by leaders who inspire others, have the vision to elevate employee beliefs, attitudes, and motivation, and create a high-performing workforce (59).


Strengths and limitations

This study employed a multicentered approach by including all public hospitals within the Wolaita Zone, thereby enhancing its generalizability. Additionally, the qualitative component of the research was executed and documented in accordance with the three domains outlined in the Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist. Nonetheless, the questionnaire utilized was susceptible to social desirability bias, as it relied on self-reported data, which may have led to an overestimation of certain behaviors. Furthermore, due to the cross-sectional design of the study, establishing a cause-and-effect relationship was not feasible. We did not incorporate established theories such as Herzberg's two-factor theory, Maslow's hierarchy of needs, or the self-determination theory.



Implications for nursing practice

The implications of nurses’ work motivation for nursing practice are profound and manifested in several dimensions. As frontline healthcare providers, nurses play a crucial role in delivering quality care within healthcare institutions; thus, fostering their motivation and ensuring job satisfaction are essential. A lack of motivation can hinder nurses’ ability to perform optimally. The implications for nursing practice include enhanced patient care, improved work performance, greater job satisfaction, decreased turnover rates, better teamwork, and increased adaptability to change. Consequently, it is vital to foster and sustain these implications by promoting nurses’ work motivation.




Conclusions and recommendations

The findings indicate that nearly half of the participating nurses reported feeling motivated. Work motivation of nurses can be influenced by the type of institution, years of work experience, workload, perceived respect, adequacy of benefits, and the quality of leadership. Regarding the qualitative findings, three major themes emerged, such as structural-administrative factors, socio-economic factors, and individual nurse-related factors. Therefore, hospital administrators must focus on recognizing, training, and promoting nurses to enhance their motivation and overall job satisfaction. Based on the study findings, the following recommendations are suggested:

Hospital management bodies:


	•Provide opportunities for nurses to enhance their skills and knowledge through continuing education programs, certifying them by providing continuous training, and career advancement.

	•Create a positive work environment that promotes collaboration and open communication to timely resolve issues raised by nurses.

	•Implement strategies that promote work–life balance, such as flexible scheduling to balance workload by making the working environment safe.

	•Acknowledge and appreciate more experienced nurses for their hard work and dedication through regular recognition or public appreciation.

	•Hospital administrators of respective hospitals must include clearly defined policies relating to nursing procedures and personnel issues.



Nursing leaders (supervisors, head nurses, matrons):


	•Encourage supportive supervision by paying more consideration and interest to the feelings of nurses and foster fairness by treating all nursing staff equitably within each institution.

	•Clearly define job responsibilities, performance expectations, and goals.

	•Work on proactive measures to ensure nurses’ participation in decision-making processes through regular meetings with the nursing staff.

	•Encourage nurses to be ethically committed to their work.



Nursing professionals:


	•Nurses should be aware of their professional ethical values by showing respect to their profession and skills.

	•Nurses should strengthen their communication with co-workers and hospital management.

	•Nurses should pursue the nursing field for passion and love for the profession rather than solely for other benefits.



Nurse educators:


	•Should place great emphasis and focus on instilling the values and ethical principles of the nursing professional in their students.



Researchers:


	•Since the current study was limited to public hospitals only, future research should involve private hospitals for a comparative analysis. This would help in enhancing available literature and offer a better understanding of the motivation level and the factors influencing it across private and public hospitals.
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1 From reactive to preventive care model

Non-communicable diseases (NCDs), often referred to as chronic diseases due to their tendence of being of long duration, arise from a multifactorial interplay of genetic, physiological, environmental and behavioural determinants. Globally, NCDs continue to increase in both prevalence and impact, accounting for nearly 80% of all years lived with disability before the age of 70, and contributing to the premature death of approximately 50,000 individuals per day in 2021 (1). In addressing the burden and chronicity of NCDs, prevention strategies ought to constitute a central pillar of clinical and public health practice. Among these, the promotion of healthy lifestyles may play a pivotal role, as such behaviours directly influence modifiable determinants of health at both individual and population levels. Health behaviours that should be promoted and that are widely recognised for their benefits include maintaining a balanced diet, engaging in regular physical activity, ensuring sufficient sleep, and abstaining from smoking and alcohol consumption (2). The failure to adopt these lifestyle principles can substantially increase the risk of developing and aggravating of NCDs, as in other pathologies. This is because inadequate nutrition, sedentary behaviours, sleep deprivation, tobacco use, and alcohol intake impair immune function, diminish body's reserves, reduce intrinsic capacity, compromise functional ability, and erode resilience (3, 4). Consequently, nutritional disorders such as undernutrition and obesity, cardiovascular diseases such as hypertension, respiratory diseases such as chronic obstructive pulmonary disease, metabolic disorders like diabetes, and musculoskeletal conditions such as osteoarthritis and sarcopenia are likely to develop and progress. The clinical management of these conditions typically requires considerable healthcare resources and may impose a significant physical and mental burden on affected patients (5).

A shift in health policy towards community-based health promotion ought to be prioritised, as such a transition would allow to address the problem at its source. This is now steered globally, as exemplified by the project “Joint Action Prevent Non-Communicable Diseases” (https://preventncd.eu). To design effective public health policies, a transition from hospital-centred to community-based models of care must occur. In Italy, the urgency of this shift is underscored by the high prevalence of chronic diseases, which affects 45% of subjects across all age groups and up to 60.8% of individuals aged over 65 (6). In response, Italian Ministerial Decree number 77 of 2022 (7) initiated a policy reform aimed at establishing new models and standards for the development of multidisciplinary territorial assistance throughout the country.

Despite the progress made in hospital-based multimodal care, the expansion of allied health professions' involvement in community prevention and health promotion remains underdeveloped. This opinion paper seeks to articulate the emerging roles of two key health professionals, i.e., dietitians and physiotherapists, who are particularly well-placed to address modifiable risk factors such as poor dietary habits and physical inactivity. Furthermore, we propose the integrated orthopaedic care pathway as an illustrative model, highlighting how interprofessional collaboration may foster holistic, preventive approaches consistent with the evolving framework of the Italian National Health System (NHS).



2 Dietitian as champions of community nutrition

In the Italian healthcare context, the registered dietitian nutritionist is formally recognised as an allied health professional with specialised expertise in all activities aimed at the correct application of food and nutrition, as defined by Ministerial Decree number 744 of 1994 (8). In the context of community-based care, dietitians play a fundamental role in addressing suboptimal dietary behaviours, which are widely acknowledged as leading modifiable risk factors for chronic disease, and in promoting population health more broadly. Their public health competencies may be categorised into two key domains: (1) the provision of dietary and nutritional assistance, encompassing both clinical and educational dimensions, and (2) collaboration in the development and implementation of inclusive food policies responsive to the health needs of communities. In this regard, community dietitians ought to serve as “champions” of nutritional health, leading initiatives in education, counselling, and public health advocacy.

Nutrition education, often conceptualised as nutritional literacy, incorporates a range of context-specific strategies, including culturally adapted school meal plans, cooking demonstrations, nutrition awareness activities in workplaces, weight maintenance support in public counselling services, and education regarding food safety, ethics, and sustainability. These practices may be directed at the general public or targeted subpopulations and are critical in promoting health-conscious decision-making. Dietitians also undertake individualised nutrition counselling, which involves targeted, evidence-informed dialogue with individuals requiring a personalised approach, such as those with obesity, hypertension, or type 2 diabetes. Beyond education and individual counseling, dietitians may significantly influence public policy through nutrition advocacy. These activities are typically informed by practical experience, nutrition surveillance, and epidemiological data concerning dietary patterns and consumption habits at the community level. For instance, dietitians might establish partnerships with media and governmental or private institutions to co-develop communication campaigns. Such initiatives should aim to maximise outreach while continuously evaluating and refining messaging based on feedback and impact assessment (9).

Collectively, these competencies position dietitians as valuable assets in community health systems, particularly in settings where population with varying levels of health coexist. In such contexts, the capacity to design and deliver interventions across the spectrum of prevention (primary, secondary, and tertiary) must be regarded as essential.



3 Physiotherapists as champions of community rehabilitation

In Italy, the registered physiotherapist is the allied healthcare professional with expertise in the prevention, treatment, and rehabilitation of motor skills, higher cortical functions, and visceral functions, across a broad spectrum of pathologies. This definition and professional scope are governed by Ministerial Decree number 741 of 1994 (10). From a public health perspective, physiotherapists are entrusted with two principal responsibilities: (1) the promotion of health in its biopsychosocial dimensions to protect and support vulnerable populations, and (2) collaboration in the development and implementation of care and rehabilitation pathways that ensure equitable access to safe and effective services for all citizens.

In community settings, physiotherapists ought to be regarded not only as rehabilitation specialists but also as key contributors to proactive, preventive health strategies. Their work may include patient education aimed at conveying understanding of the cardiorespiratory and neuromuscular benefits of regular physical activity and supporting the adoption of exercise routines beneficial to maintaining health. These interventions should be personalised, for instance, according to the type of musculoskeletal disorder, the degree of pain experienced, or the goal of improving movement efficiency. Such personalisation is particularly pertinent when addressing sedentary behaviours, which are key contributors to the development and progression of NCDs. In these cases, physiotherapists can play a preventive role by designing interventions that may help maintain functional autonomy and delay the onset of disability considering important determinants of health such as home autonomy and the presence of family support. Beyond direct patient care, physiotherapists may also engage in health policy advocacy aimed at strengthening rehabilitation services and promoting their integration into broader healthcare systems (11). Examples of such contributions include efforts to streamline service delivery in order to optimise the use of available resources, minimise wasteful activities, and prioritise rehabilitation pathways and means based on prevailing needs of the community and to reduce environmental impact (12).

These competencies make physiotherapists vital assets within community-based health systems, particularly in their ability to encourage environments that promote independence and mitigate the risk of disability-related social exclusion or marginalisation. In these settings, physiotherapists should be integrated into multidisciplinary teams working collaboratively to ensure continuity of care and equitable access to preventive and rehabilitative services.



4 Alignment with Italian healthcare reform

The Italian healthcare system is currently undergoing a structural reorganisation, shifting from a hospital-centred model towards a community-based network of services. This transformation is strategically supported by the National Recovery and Resilience Plan (Piano Nazionale di Ripresa e Resilienza, PNRR). The reform introduces new healthcare delivery frameworks, such as Case della Comunità (Community Houses), intended to provide proximity care through integrated services. These reforms also picture expanded scopes of practice for allied health professionals, including the family and community nurse, who may deliver nursing care across various levels of clinical complexity. This reconfigured territorial care model, which includes the establishment of other health services (7), is designed to ensure continuity across prevention, chronic disease management, and interprofessional collaboration. In this evolving landscape, dietitians and physiotherapists, by virtue of their academic preparation, clinical training, and regulatory standing, should be regarded as key actors in strengthening community-based prevention efforts. Their established expertise in medical nutrition therapy and exercise therapy across the lifespan, respectively, position them ideally to contribute to public health education, lifestyle counselling, and advocacy.

Historically, the hospital-centred approach has shaped the practice of these professions, focusing on service efficiency, accessibility, quality, and sustainability. However, while the legal definitions of these roles, as outlined in the 1994 Ministerial Decrees, remain in place, the shift in organisational priorities now presents an opportunity to extend their scope. These professionals ought to be more fully integrated into multidisciplinary community teams where they may address modifiable risk factors such as poor diet and physical inactivity through person-centred, evidence-informed strategies. Community Houses could serve as centres where dietitians deliver group-based nutritional literacy sessions and counselling interventions, while physiotherapists facilitate the adoption of disease-specific exercise routines and functional mobility programmes. Looking ahead, an effective model of primary care might include the formal presence of a “family dietitian” and a “family physiotherapist” associated with each general practitioner. Considering that a general practitioner in Italy may serve up to 1,500 patients, task delegation related to preventive care could substantially alleviate their clinical burden. Similarly, paediatricians, who manage large and diverse caseloads, could benefit from the support of paediatric dietitians and physiotherapists. These professionals may also assist families in understanding how to sustain optimal nutrition and physical activity practices throughout childhood and adolescence, thereby enhancing preventive care and developmental outcomes.

Internationally, primary care models vary in their degree of integration and maturity. As highlighted in a recent systematic review evaluating multidisciplinary management of chronic conditions in non-hospital settings (13), team-based approaches may improve patient-reported outcomes, although further evidence is needed to confirm clinical effectiveness. In Italy, the incorporation of physiotherapists into primary care teams has only recently begun in certain regions, where they are involved in early physical activity interventions and patient education. In contrast, the United Kingdom has already institutionalised this model through the “first contact practitioner” role, which facilitates timely access to musculoskeletal care. The expansion of allied health professionals' scope of practice may enhance patient empowerment and support preventive efforts across the primary, secondary, and tertiary continuum (14), complementing the roles of general practitioners and community nurses. Countries such as Canada (Family Health Teams) (15), Australia (Healthy Together Victoria) (16), and Denmark (Health Promotion Packages) (17) provide additional examples of interprofessional collaboration in primary care.

In the context of PNRR implementation, the need to recognise the roles of all health professions, including dietitians and physiotherapists, in the delivery of care, prevention, education, and innovation has been underscored by the National Federation of Orders (FNO) of Medical Radiology Technicians (TSRM) and of the Technical Health Professions for Rehabilitation and Prevention (PSTRP) (18). The Federation's position document calls for inclusive decision-making processes and the dismantling of siloed service models. It advocates for multidisciplinary teams as the operational core of Community Houses and home-based care and emphasises the expansion of screening and prevention services across the life course, the integration of telemedicine, the enhancement of data interoperability, the broadening of essential levels of care and social support, the modernisation of health education programmes, and the prioritisation of evidence-based innovation.



5 An example from orthopaedic patient care

Although orthopaedic care is predominantly delivered within hospital settings and is not traditionally associated with primary prevention, it may nonetheless serve as an illustrative model of how multidisciplinary, low-intensity strategies, particularly those implemented during the prehabilitation and post-rehabilitation phases, can inform scalable, upstream preventive approaches. This model suggests that insights derived from orthopaedic care might be extrapolated to broader chronic disease prevention and health promotion frameworks within community contexts.

The orthopaedic pathway may be conceptualised in four distinct yet interconnected phases: prehabilitation, perioperative care, rehabilitation, and post-rehabilitation. Each stage involves the coordinated contribution of a multidisciplinary team, including the ERAS (Enhanced Recovery After Surgery) nurse, physiotherapist, dietitian, speech pathologist, and dental hygienist, all of whom operate across the continuum of care (19). Prehabilitation, in particular, exemplifies a proactive, prevention-oriented strategy. It seeks to mitigate preoperative risks and enhance postoperative recovery through a variety of interventions, including the promotion of a healthy and balanced diet, cessation of smoking and alcohol consumption, exercise therapy calibrated to the patient's preserved intrinsic capacity, and oral hygiene screening aimed at preventing oral disease-associated periprosthetic joint infections. These initiatives could be directly transferable to models of prevention for NCDs such as obesity and diabetes, where early lifestyle modification is essential. Rehabilitation commences following discharge from the surgical department and may be undertaken either in specialised facilities or within the patient's home environment. The objective of this phase is to restore functional capacity by means of a disease-specific, personalised exercise regimen, dietary support, and, in cases of maxillofacial surgery, targeted interventions for chewing and swallowing rehabilitation. The post-rehabilitation phase, which has historically received limited attention, has more recently come to be recognised as a critical period for reinforcing health education, supporting patient self-management, preventing relapses and falls, and sustaining long-term adherence to healthy behaviours (20). As such, it represents a valuable opportunity for ongoing engagement with patients to consolidate gains made during earlier stages of care.

Beyond its relevance to the orthopaedic context, the structured integration of low-intensity interventions within territorial and home-based settings, particularly in the prehabilitation and post-rehabilitation phases, aligns closely with the preventive and essential care services envisioned under the evolving Italian NHS. The early involvement of patients in care planning, multi-level collaboration among professionals, and interprofessional synergies were recently appraised for their potential public health benefits. These include the prevention of conditions leading to surgery, the mitigation of disability, the enhancement of physical and nutritional resilience, the promotion of independence and self-management in activities of daily living, and the improvement of long-term quality of life (20, 21). Digital tools such as tele-nutrition and tele-rehabilitation platforms, initially proposed and more recently adopted for remote patient monitoring in specialist orthopaedic settings (22, 23), may also be adapted to broader preventive care models. These technologies could be seamlessly integrated into territorial and home telemedicine services, thereby enhancing care delivery, promoting early intervention, and contributing to the development of more comprehensive and interoperable patient data systems.



6 Conclusion

The increasing demand for complex care, combined with rising expectations regarding quality of life, will likely constitute key challenges for future global health systems. Substantial benefits could be realised by prioritising prevention over treatment. It is now well established that NCDs are largely influenced by behavioural factors. A coordinated strategy, centred on healthy eating and physical activity and scaled across multiple levels of care, may significantly impact both individual and population health outcomes (5, 24). Within this framework, community dietitians and physiotherapists should be recognised as pivotal advocates for advancing a prevention-oriented healthcare paradigm in Italy. These professionals ought to embrace a dual mandate: not only to provide therapeutic management of acute conditions for which they are consulted (e.g., undernutrition, reduced physical function, or joint pain), but also, where appropriate, to promote sustainable and health-enhancing behaviours. The community care pathway could draw inspiration from the orthopaedic care model, wherein a multidisciplinary team delivers holistic patient management, complemented by remote care services. This model may serve as a compelling example of integrated, non-siloed care. By applying similar strategies within community settings, particularly for individuals at risk due to modifiable lifestyle-related factors, the onset or escalation of disease, and in some cases, the need for surgical intervention, might be delayed or entirely prevented. Embedding dietitians and physiotherapists into territorial care infrastructures would represent a meaningful step towards realising a healthcare system that is not only curative, but increasingly preventive, equitable, and resilient.


6.1 Future directions

In the near future, the development of a reoriented Italian NHS should be guided by several strategic priorities. These include: (1) the harmonisation of dietitians' and physiotherapists' roles across all levels of territorial assistance; (2) the formal establishment of essential levels of nutrition and rehabilitation services; (3) the integration of care models for orthopaedic patients requiring home-based support both pre- and post-operatively; and (4) the consolidation of tele-nutrition and tele-rehabilitation services to ensure advanced, continuous care during the hospital-to-community transition.

Furthermore, it is imperative to anticipate and address the challenges that may accompany the shift from reactive to preventive care. Barriers such as increased workload, time constraints within clinical appointments, insufficient reimbursement for preventive services, and the absence of clearly defined care pathways must be recognised and mitigated through policy, education, and system-level reform (25). A forward-looking health system must therefore be proactive in supporting professionals through improved structures, clearer guidance, and sustained investment in preventive health infrastructure. In doing so, Italy may foster a more sustainable and person-centred healthcare model, that is, one capable of addressing the multifaceted demands of chronic disease prevention and health promotion across the life course.
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Introduction: In an Academic Health System model where university and clinical care institutions are separate entities, robust agreements are needed for effective working relationships among the involved institutions. There is paucity in the literature around reports of such affiliations, especially those relating to public private partnerships. Accordingly, the overall purpose of this study is to explore the perception of key opinion leaders about the development of a values-driven affiliation between a public medical school and a private healthcare provider in the first integrated Academic Health System in Dubai, United Arab Emirates, namely: Dubai Health. The process of developing the respective affiliation is based on the principles of action research. It involved ongoing cycles of planning, acting, observing, and reflecting.



Methods: This study relied on a qualitative phenomenological research design, where 18 primary stakeholders, who played an active role in making the affiliation, were given the option of providing their feedback either in writing, using a tailor-made questionnaire, or in the form of a semi-structured interview. Constructivist epistemology constituted the basis of the entailed interpretive qualitative analysis, which followed the six-step analysis approach initially introduced by Braun and Clarke (2006).



Results: The qualitative analysis led, as per this study's conceptual framework: “Public Private Affiliation Journey”, to two interconnected themes, namely: Key Milestones and Driving Forces. Within Key Milestones, seven sequential categories were identified: Observing a triggering need, Finding a good match, Seizing the opportunity, Arriving at a common ground, Looking ahead, Venturing for the right reasons, and Reaping the benefits. Within the second theme: Driving Forces, the following three categories were identified: Aspiring for success, Leveraging human qualities, and Doing things the right way.



Discussion: This study showed that there is a latent potential in forming public private partnerships that can enable the formation and development of Academic Health Systems. It also showed how the guidelines of action research can be set as the basis of the process of partnership formation, and how following those guidelines in such an endeavor maximizes value for all. In addition, it clearly brought forth the importance of having a robust governance structure with committed and engaged leadership, and clear communication channels, and of equipping the physicians with the skills needed to be effective educators. Lastly, this study introduced the “Public Private Affiliation Journey” conceptual framework, which can be deployed in “federated” Academic Health Systems worldwide to increase the chances of success of public private partnerships and to maximize the value attained through them.
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Introduction

The Institute for Healthcare Improvement (IHI) triple aim conceptualizes optimizing the performance of any health system through the simultaneous pursuit of three dimensions: improving the patient experience of care (including quality and satisfaction), improving the health of populations, and reducing the per capita cost of health care (1). Relevantly, value-based health care is rooted in the belief that value for patients must be the ultimate goal in the organization and management of healthcare delivery systems (2, 3). Along those lines, any Academic Health System (AHS) exists for the principal objective of improving health and reducing the burden of illness in society (4). This is accomplished by a tripartite mission of (i) providing patient care, (ii) educating and training (future health) professionals, and (iii) conducting research, and translating discoveries into improved approaches to health and disease. As such, these three missions are best implemented synergistically to advance the unified purpose of attaining a healthier future for all (4). The AHS model that supports this sophisticated enterprise relies on a high degree of integration between the three mission areas (i.e., patient care, health professions education, and research), and the balanced allocation of resources. The AHS model has been commonly deployed for over at least five decades and has proven to add value (4).

AHSs are needing to adapt to various powerful global healthcare trends (5, 6). These include but are not limited to: health and care workforce shortage (7, 8); changing needs of patients; shifting payment models emphasizing efficiency and value (9, 10); continuous threat on financing streams (especially those that are meant to support health professions education and research) along with the need for intense investment in information management systems which is further straining existing financial resources (11); increasing competition; and the unprecedented pace of medical innovation.

The recognition of these issues has led to the widespread opinion that AHSs, which have been characterized as “islands of excellence” (4), need a fundamental overhaul to achieve IHI triple aim of better patient experience, higher quality care, and lower cost (1). This will require system redesign (12): reengineering perhaps all aspects of their sophisticated operations to adapt to a rapidly changing external environment that is constraining the financial resources needed to maintain and advance the three interdependent mission components (4). The university/ medical school within any AHS is in the knowledge business with value placed upon the concept of academic freedom/ independence (13). Concurrently within AHSs, the clinical care providing entities are in the highly competitive healthcare business (14). The corresponding AHS model is supposed to rely on success of the latter to support the academic and research programs conducted in the former. The cultures that characterize these two endeavors often seem like parallel universes (4). Hence, the emphasis becomes on merging the best of both, which is a prerequisite to aligning all aspects of the AHS tripartite mission.

These learned lessons and conclusions are worth leveraging in the Middle East and North Africa region (MENA) where the very concept of and experience with AHSs are still immature (15). This requires acknowledging the abovementioned challenges and seeking to solve them, and developing and maintaining good relationships between all relevant stakeholders (16). In aggregate, these developments are expected to facilitate establishing the AHSs of the future (14). Within this context, which constitutes both a challenge and an opportunity for healthcare leaders, exploring and realizing the latent potential in building system-wide partnerships become of utmost importance (17). In fact, the leadership and governance of AHSs tend to be committed to fulfilling the tripartite mission through an effective academic partnership between a university and health care related division(s) (4, 18). In what tends to be referred to as a “consolidated” AHS model, the university owns the academic hospitals, or the academic hospital operates the medical school. Both ways, the singularity of leadership and corporate ownership simplifies authority and responsibility. However, in a more “federated” AHS model, where university and clinical care institutions are separate entities, robust affiliation agreements are needed among the involved institutions to set a framework for shared academic authority and fiduciary oversight. This calls for a comprehensive affiliation agreement which extensively covers all relevant academic and clinical activities. This agreement needs to also include terms for conflict resolution in case an issue that cannot be resolved following policy and procedures arises.

Successes of such affiliations, within the context of AHSs, have been reported (19). The mindset shifts from the individual institution competitiveness to the synergy and catalytic effect that multiple institutions can achieve together to improve their community's health and economic gain (17). To the best of the authors' knowledge, there is paucity in the literature around such affiliations, especially those relating to public private partnerships. Developing a thorough understanding of such affiliations will require capturing and systematically analyzing the perspective of key stakeholders. Accordingly, the overall purpose of the study is to explore the perception of Key Opinion Leaders (KOLs) about the development of an innovative, values-driven affiliation (that aimed primarily at enabling the clinical placements integral to an undergraduate medical program) between a public medical school and a private healthcare provider in an AHS in Dubai.



Methods


Context of the study

United Arab Emirates (UAE) is a multi-cultural, multi-ethnic setting in the MENA, rooted in Islamic values and Arabian traditions. UAE is a constitutional federation of seven emirates. Abu Dhabi city is the capital of the UAE federation (20), and Dubai is the largest and most populous of the seven emirates (21). According to the most recent Annual UAE Economy Report, GDP at constant prices amounted to AED 1,418.9 billion for the year 2020, while GDP at current prices amounted to AED 1,317.9 billion (22). The UAE territory is approximately 71,023.6 sq km of land, including some islands in the Arab Gulf, in addition to 27,624.9 sq km of territorial water. All UAE citizens in the seven emirates carry the unified nationality of the UAE, which is recognized internationally (20). According to the Federal Competitiveness and Statistics Centre, the UAE's total population (nationals and expatriate residents) was 9,282,410 in 2020 (23). The UAE is considered one of the most unified and trusted countries in the world, according to the 2023 Edelman Trust Barometer (24). The respective global index measures trust across four institutions: government, business, Non-Governmental Organizations (NGOs), and media. The government once more topped the list as the most trusted institution. UAE residents, in general, and those in Dubai, in specific, have strong trust in the government.

Named after His Highness Sheikh Mohammed Bin Rashid Al Maktoum, Vice President and Prime Minister of the UAE, and Ruler of Dubai, Mohamed Bin Rashid University of Medicine and Health Sciences (MBRU) was set-up in September 2014 (25). In November 2014, provisional approval of MBRU as a Higher Education Institution (HEI) was granted by the Commission for Academic Accreditation (CAA): UAE's federal government quality assurance agency for higher education. In December 2014, the license was received from the UAE Ministry of Higher Education and Scientific Research. Queen's University Belfast (QUB) partnered with MBRU as principal curriculum advisers in January 2015. MBRU was officially established by royal decree in June 2016.

MBRU currently has three colleges: College of Medicine (CoM), Hamdan Bin Mohammed College of Dental Medicine (HBMCDM), and Hind Bint Maktoum College of Nursing and Midwifery (HBMCoNM). MBRU's culture is characterized by evidence-based decision-making and effective deployment of ongoing cycles of implementation science, including but not limited to action research and design-based research (26–33). The affiliation that a segment of which is investigated in the current study is an example of a collective experience that has been following the principles of action research. As for design-based research, it is the means by which MBRU continuously improves the practice (while contributing to theory of the subject matter) around innovative (commonly homegrown and “greenfield”) interventions, learning and teaching or otherwise (34–37). MBRU's commitment to continuously developing and to building resilience is also evident through its flagship learning and teaching interventions that are implemented (in alignment with the principles of design-based research, as well) to, either directly or indirectly, fostering self-regulated learning and building resilience among learners (Figure 1). These interventions include a homegrown curricular course that is offered to learners to inspire and empower them to build their own resilience skills (28, 38). There are other interventions offered by MBRU that foster individual and collective resilience indirectly through curricular [e.g., professionalism training (26)] and co-curricular self-regulated learning. An example of a flagship co-curricular program would be the MBRU- Summer Scholars' Program that supports the learners in their journey towards becoming global citizens (30, 31).


[image: Flowchart illustrates resilience skills building educational interventions branching into curricular and co-curricular approaches. Curricular divides into direct and indirect methods, which further split into technical and non-technical primary learning outcomes related to medical sciences competencies.]
FIGURE 1
Outline of learning and teaching interventions at MBRU, that are continuously developing through design-based research, aimed at building resilience skills through fostering self-regulated learning.


The Bachelor of Medicine, Bachelor of Surgery degree (MBBS), offered at MBRU, consists of a six-year curriculum, built on a competency-based learning model. The MBBS is comprised of three phases. The learning process is spiral (39), with courses integrated across six academic years, each of two semesters. The first year constitutes Phase 1 and exposes the students to basic concepts of medicine. Phase 2 covers the second and third years, where teaching is organized around body organ systems, integrated with clinical medicine. The fourth through sixth years represent Phase 3 during which the students undergo their clinical rotations. The first cohort of 56 medical students were enrolled in August 2016.

MBRU had set out to become an integrated AHS, with clear articulation of its direction in the University's goal upon inception:


‘To advance health in the UAE and the region, through an innovative and integrated academic health system, that is nationally responsive and globally connected, serving individuals and communities.’



Today, MBRU is the implementation vehicle for the “learning” (i.e., health and care professions' education) and “discovery” (i.e., research) arms of the first integrated academic health systems in Dubai, namely: Dubai Health (40). Besides those two missions, Dubai Health oversees the operations of around 40% of the health sector in Dubai through its clinical enterprise (i.e., the “care” arm). The rest of the health sector in Dubai is mainly privately owned and operated. In its entirety, Dubai's healthcare sector is regulated by the Dubai Health Authority (DHA). Besides, the “care”, “learning”, and “discovery” arms, that can be mapped onto the traditional tripartite mission of the common academic health centers in North America (4), Dubai Health also has an arm related to philanthropy namely: “giving”. Dubai Health is characterized by a values-driven culture. The institution's core value is “Patient First”. The other values are “Respect”, “Excellence”, “Teamwork”, “Integrity”, and “Empathy”. In addition to sharing its goals with Dubai Health, MBRU efforts align nationally with the UAE Ministry of Higher Education and Scientific Research- Outcome-based Evaluation Framework (41) and internationally with the United Nations- Sustainable Development Goals (SDGs) (Figure 2) (42).
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FIGURE 2
Alignment of goals (Micro-, Meso-, and Macro-levels), first shared via a report on a mixed methods study investigating an innovative, continuously developing learning and teaching intervention (following design-based research) which is implemented in MBRU (33). The figure shows how the pillars of Dubai Health (Care, Learning, and Discovery, and Giving) are feeding into the pillars of the Outcome-based Evaluation Framework (OEF) which in turn contribute to select Sustainable Development Goals (SDGs). Patient first, as the core value of Dubai Health [purposely located in the heart of the illustration, slightly towards the left (in Green, which is considered a balanced anchor for the other colors of the visible spectrum)]. This patient centricity is among the differentiators of MBRU from the rest of the Higher Education Institutions governed by the OEF of the UAE Ministry of Higher Education and Scientific Research.


Mediclinic International (MCI), subsequently renamed Mediclinic Group (MCG) (43), is an international healthcare provider (established in 1983) which owns 74 hospitals with divisions in South Africa, Switzerland, and Middle East. The Founder of MCI has embraced and supported the vision of training medical students since the establishment of MCI. In the UAE, Mediclinic Middle East (MCME) has 7 hospitals, 3 of which are in Dubai (Mediclinic City, Mediclinic Parkview, and Mediclinic Welcare Hospitals), and 29 ambulatory care clinics of which 16 are in Dubai including one large ambulatory center: Mediclinic Dubai Mall (44, 45). MCME is considered among the largest healthcare delivery networks in the UAE, and has a capacity of around 1,000 inpatient beds and 1,300 doctors (21, 45). The network offers a full range of preventive and curative services including primary, secondary, tertiary, and quaternary.

At the time of the affiliation reported upon in the current manuscript, DHA and the Dubai Healthcare City Authority (DHCA) constituted mutually exclusive regulators. Mediclinic City Hospital was governed by DHCA [given its location in Dubai Healthcare City (DHCC)] and the rest of the units by DHA (located outside DHCC). There has been a growing trend of public private partnerships in Dubai across all industries, and the affiliation (reported upon in the current manuscript) is a leading example in the education and/ or health sectors.



Developing the MBRU-MCME affiliation

The process of developing the MBRU-MCME affiliation has been based on the principles of action research (46–48). It involves investigations, reflections, and improvements of practice, through ongoing cycles of planning, acting, observing, and reflecting, as described below [following Template for Intervention Description and Replication (TIDieR) guidelines (49, 50)].



Planning

Given the established need for MBRU to have a site for clinical placement for students in the MBBS, MBRU leadership approached MCME leadership to initiate a discussion around the potentiality of developing a mutually beneficial collaboration. This happened soon after launching the MBBS, and hence time was a critical factor (i.e., enrolled students needed clinical exposure early in their program and full clinical clerkships by the fourth year).

As such, a team with representation from both entities (i.e., MBRU and MCME), led by the Founding Dean of CoM at MBRU and Senior Corporate Medical Director of MCME, was assembled to formalize and strategically oversee the initial affiliation agreement. Other members of the team included the Provost and Chairperson of Basic Sciences from MBRU, and Chief Operating Officer and Chief Clinical Officer from MCME.

The collaboration was initiated by signing a Memorandum of Understanding in April 2015, followed by the development and endorsement of an initial, fixed-term affiliation agreement of three years in November 2016. At that time, MBRU was composed of two colleges: CoM and HBMCDM.

The purpose of this agreement was to address MBRU's pressing need for a clinical training site, along with enabling MCME units to become academic providers of care. This included providing the optimum environment (within preset guidelines) for conducting experiential learning for future doctors. The focus of the agreement was the placement of students for their clinical clerkship in years 4, 5, and 6 as an integral part of the MBBS. One of the byproducts of the developed relationship between both entities was the opportunity for interested MBRU in-house faculty to have a clinical practice in MCME.

Under the agreement, MBRU's responsibilities included:


	•Administering and assuring the quality of the MBBS

	•Providing the curricular requirements for the clerkships

	•Ensuring the attainment of prerequisite competencies (among the learners) prior to entering the clinical placements

	•Providing the criteria for students' assessment and progression

	•Appointing MCME physicians as adjunct faculty to train learners

	•Providing structured faculty development for adjunct faculty

	•Providing medical liability insurance for the learners



As for MCME's responsibilities, they included:


	•Developing the clerkship curricula, in collaboration with MBRU

	•Integrating students in the facility operations, including but not necessarily limited to: orientation and onboarding (similar to that of MCME employees), identification card, utilization of the Electronic Health Records, and participation in quality, patient safety, infection control initiatives, and multidisciplinary team activities

	•Providing access, support services, and equipment for learners

	•Offering the required experiential learning

	•Assessing and reporting back to MBRU on the students' performance and progress

	•Supervising the learners in the clinical setting



In terms of assuring the quality of the affiliation, the Clinical Academic Committee (CAC) with a joint representation from both MCME and MBRU was established with the mandate of providing operational oversight including monitoring and evaluating to continuously improve the student clinical training. The first meeting took place in June 2017. Soon afterwards, the need to address day-to-day issues became evident; as such, the Clerkship Management Committee (CMC) was developed to handle this ongoing responsibility through monthly meetings. The first meeting of the respective committee took place in August 2018. CMC's mechanism of operation became closely intertwined with a structure that assigned equivalent roles and responsibilities around developing and delivering the curriculum to MCME and MBRU.

With guidance from the committees, preparation for the clerkship began with joint curriculum planning, faculty development workshops, and the establishment of an organizational structure of academic, administrative, and discipline coordinators in MCME to mirror MBRU's learning and teaching structures.



Acting

The Memorandum of Understanding was signed in April 2015 by the Managing Director of the Education Division of DHCA (who subsequently became the Vice Chancellor of MBRU) and the Chief Executive Officer (CEO) of MCME.

Soon afterwards, the initial affiliation between both entities was formalized. The affiliation agreement was signed off in November 2016. Initially, the affiliation included only Mediclinic City Hospital as a clinical training site, and subsequently other Mediclinic hospitals and clinics in Dubai were added.

MBRU effectively integrated the access to clinical sites into its educational delivery, which was marked by informing the CAA of the affiliation agreement. This was first reflected in the Academic Catalog of 2018–2019.

In preparation for the clinical rotations, MBRU in-house faculty visited all the training sites to systematically orient and build rapport with MCME adjunct faculty. This included onsite training for physician supervision and workplace-based assessment of students. To further support the MCME adjunct faculty, MBRU introduced an annual Medical Education Symposium along with the Advanced Medical Education (ACE) certification program to enable continuous faculty development. Moreover, a policy was set in place to outline the process of obtaining, at all levels and in all settings within MCME, patients' consent to participate in student clinical training. The operationalization of the policy was set to involve patients' verbal consent in the clinic setting and written consent in the inpatient setting, both of which were solicited by the nurses as a neutral party.

Later, in December 2022, the following clause was added to the General Patient Consent form:


‘I understand that medical students and trainees in health specialties might participate in my care processes, if applicable’.



In August 2019 (i.e., start of academic year 2019–2020), the first cohort of 47 year 4 students (Class of 2022) commenced their clerkship in surgery, pediatrics, internal medicine, and family medicine at MCME (and psychiatry at a specialist federal hospital). This was marked with a formal public ceremony whereby MCME senior leadership welcomed the inaugural cohort and handed over to them a badge with logos of both institutions.

MCME integrated the students into all the activities of the clinical setting which included read-only access to the Electronic Health Records, a student module (as part of the Electronic Health Records) for clinical notetaking, attendance at multidisciplinary meetings, and interaction with all facility staff. The students were also required to sign a confidentiality agreement during the onboarding process at MCME.

In March 2020, due to the onset of COVID-19, CoM at MBRU transitioned all educational activities to the online environment. The transition was based on the principles of action research, as well (37).

The impact was most significant on the phase 3 curriculum since students could not complete the last two clinical rotations. At the onset of the pandemic, year 4 students (i.e., the only cohort in phase 3) were midway through their fourth of a total of five clinical rotations. Intensive efforts were made to compensate for the lost clinical experience through innovative learning and teaching modalities (51). A 3-week “enhanced induction” was introduced at the beginning of the following academic year, which was designed to address the identified deficiencies in clinical experiential learning for year 4 students, and thus focused on their missed rotations. The continuous adjunct faculty development (i.e., ACE program) was maintained through the online environment.

When the first, abovementioned cohort progressed to year 5 (i.e., academic year 2020–2021), MCME accommodated (while enforcing all the necessary COVID-19 precautions) emergency medicine, otorhinolaryngology, intensive care, neurology, obstetrics and gynecology, orthopedics, urology, and vascular surgery clinical rotations. Some of the year 5 clinical placements took place in the public hospitals (a portion of the emergency medicine, neurology, obstetrics and gynecology, and ophthalmology, and all of the pediatrics rotations).

In year 6 (i.e., academic year 2021–2022), those students entered a structured apprenticeship in family medicine, internal medicine, surgery, pediatrics, and obstetrics and gynecology which includes further learning and an increased level of patient care at MCME. There was an equal distribution of students in MCME and the public sector hospitals, with MCME accepting students in all but the family medicine specialty.



Observing and reflecting

The MBRU-MCME-affiliation-steering-team maintained oversight by regularly convening to reflect upon performance and progress, and to collectively attend to arising challenges.

Initially, it was envisaged that MBRU would be reimbursing MCME for the time adjunct faculty spend on teaching students. Later, the Senior Corporate Medical Director recommended not to endorse the financial element given the difficulty around finding a formula that accurately quantifies teaching time (for reimbursement purposes), which also coincided with the shift in focus, wherein the potential strategic value of the affiliation overrode the transactional nature of the financial element. Concurrently, teaching workload became a formal requirement in the job descriptions of the MCME physicians. From 2018 onwards it became firmly established as a clause in physician contracts:


‘Training of Medical Students: MCME’s commitment to actively participate in Physician training in the UAE is embedded in Memorandums of Understandings with selected, accredited learning institutions. Training is conducted in a structured outcome-based manner by facilitating learning in the workplace in a responsible manner. As such, physicians are expected, as part of their normal employment with the company, to train medical students in accordance with the agreed curriculum of said tertiary education institutions.’



In general, this addition of the teaching responsibility was appreciated by healthcare providers, in turn leading to greater professional satisfaction.

The affiliation agreement was approaching expiration at the onset of COVID-19. A dialogue, around developing a new affiliation agreement, which had just started needed to pause due to the shift in priorities. Meanwhile, given the good faith between the parties, the affiliation was maintained, continuing to fulfill the clinical placement needs of the MBBS for academic years 2019–2020, 2020–2021, and 2021–2022.

By the end of the academic year 2021–2022, 40 students successfully graduated, upon completing the preset clerkship requirements (i.e., the first graduating cohort). In addition, 48 s cohort students progressed from year 4 to year 5, and 33 third cohort students progressed from year 5 to year 6. In the respective year, a total of 249 MCME adjunct faculty contributed to the teaching.

It was observed that in many instances, the affiliation with MCME strengthened components of the MBBS. For example, in a 5-course research module offered in the first through fifth semesters of the MBBS (39), a total of 65 student research projects were supervised by MCME adjunct faculty. Relevantly, the annual MCME research conference constituted an opportunity for students to present their research work. The affiliation also created additional local co-curricular placement opportunities within MCME as part of one of the University's flagship program, namely: MBRU-Summer Scholars' Program (29, 31, 52), which also included placements in MCME hospitals in Abu Dhabi. Additionally, the affiliation contributed to broadening the horizons of the students since it gave them insight into the practice of medicine in the private sector.



Research design

This research study relied on a phenomenological research design, which has been suggested to constitute a pragmatic approach (along with grounded theory and framework analysis) to analyzing qualitative data around implementation sciences (53, 54). Qualitative methods are increasingly used in relation to implementation sciences primarily because they enable understanding sophisticated systems involving diverse stakeholders (e.g., value-driven learning academic health systems) (55, 56). Many researchers are new to these methods (57–59) and not necessarily aware of the flexibility afforded (and worth leveraging) by applied qualitative research (55, 60). According, implementation scientists are encouraged to benefit from guidance on creating a pragmatic approach to analysis, which includes the strategic combining and borrowing from established approaches to meet a given study's needs, typically with guidance from an implementation science framework (e.g., action research and design-based research), and explicit practice and research change goals (e.g., enabling the clinical placements integral to a medical program, and contributing to the literature in relation to how “federated” AHSs worldwide can increase the chances of success of public private partnerships) (61–63). From this perspective, the study followed established guidelines of how to use pragmatic analytic approaches to meet the needs and constraints of implementation science initiatives while maintaining and enabling communication of the entailed research work's rigor (53). Constructivist epistemology constituted the basis of the entailed interpretive qualitative analysis (64), which followed the six-step analysis approach initially introduced by Braun and Clarke (2006) (65–67). This multi-phased methodology to inductive qualitative analysis is encouraged in socio-behavioral research (68). By leveraging this participant-focused research design (69), the researchers were able to tap into the participants' lived experiences of developing a values-driven affiliation between a public medical school and a private healthcare provider. The participants had complete autonomy to choose whether, or not, to participate in the study. The study was approved by three relevant research governing entities: the Institutional Review Board of MBRU (MBRU-IRB-2023-246), the MCME Research and Ethics Committee (MCME.CR.338.MCIT.2024), and Dubai Scientific Research and Ethics Committee (DSREC) at the DHA (DSREC-GL05-2024).



Data collection

Participants [i.e., Key Opinion Leaders (KOLs)] were given the option of providing their feedback either in writing, using the questionnaire, or in the form of a semi-structured interview. In both cases, the same tailor-made survey/ interview protocol was utilized (Appendix 1). The protocol was composed of five segments: the first segment inquired about the trigger that initiated the respective trajectory; the second segment solicited assessments and reflections around the situation back then; the third segment inquired for feedback on the results of the affiliation formation; the fourth segment queried about the nature of the relationship between both entities; and the last segment involved creating the space for further reflections. Prior to deployment, the interview protocol underwent two validation phases. Firstly, three subject matter experts were engaged in the content validity. Secondly, the questions of the generated tool were discussed with a middle manager at MBRU (who was neither directly nor indirectly involved in the affiliation reported upon in the current study) to assess the clarity, readability, and comprehensibility of the questions, and the flow by which they are presented (i.e., face validity).

The study's participants included all the affiliation's primary stakeholders. According to the corresponding theory, “stakeholders” represent anyone with an interest in the respective endeavor (70). The term was first defined as follows: any group or individual who can affect or is affected by the achievement of the organization's objectives (71). At a later point in time, it was stated that stakeholders are the individuals who are considered to be vital to the sustainability and in turn success of the endeavor (72). Primary and secondary stakeholders represent the differing stakeholder levels which can exist within any one network/ system. The continued participation of a primary stakeholder is essential to the corporation's survival, while secondary stakeholders are those who, despite their influence on or by the organization, are not essential for its continued existence (73). Accordingly, in the context of the current study, all stakeholders relevant to the respective public private affiliation were mapped onto concentric circles representing stakeholder levels, with the innermost circle representing the primary level, and subsequent circles expanding outward to represent less relevant levels. All the stakeholders positioned in the innermost circle were invited to participate in the current study. These constituted of a total of 18 KOLs were ones who played an active role in developing the respective affiliation (2 were female and the rest were male, and 3 were UAE nationals and the rest were from the following countries, listed in alphabetical order: Canada, Egypt, Nigeria, South Africa, Sudan, Syria, United Kingdom, and United States of America). Those KOLs (at the time of affiliation) were senior leaders, managers, academic leads, faculty members, and clinicians, some of whom were concurrently handling more than one role. The research participants gave their verbal and/ or written informed consent prior to participation (i.e., filling in the survey or the initiation of the interview). At the start of each interview session, the interviewer reassured the participants of the data confidentiality and anonymity, and built rapport with them. Participants were encouraged to share any ideas and thoughts that surfaced for them as the conversation unfolded. The interviewers focused on holding space for the participants which allowed for substantial reflectivity. In addition, as per the guidelines of the participant-focused qualitative research, the interviewers were aware of what personal characteristics (e.g., prior experience and beliefs) influence their subjectivity, and remained mindful about withholding their opinions while conducting the sessions to avoid data contamination.

All interviews were set down in writing and/ or recorded. The recordings underwent verbatim transcription by one member of the research team. These transcripts, along with the data collected via the questionnaire, constituted the dataset which was systematically analyzed for the purpose of the current research. To protect the anonymity of the participants, each participant was assigned a unique identifier, composed of three parts: a serial number (i.e., 01 through 18), followed by “M” for Male or “F” for Female, and then, “MB” for MBRU, “MC” for MCME, or “MCI” for MCI. If the participant had, at the time of affiliation, roles in both MBRU and MCME, the third part of the identifier was “MBMC”. For example, the identifier: 16-M-MBMC, represents participant number 16, who is a male, and who, at the time of affiliation, had roles in both MBRU and MCME.



Data analysis

The data analysis started after the completion of the data collection phase. The data was inductively analyzed, in an iterative manner and based upon constructivist epistemology (69). This was done using a participant-focused, phenomenological approach to inductive thematic analysis by two researchers (L.D. and F.O.). The researchers recognized upfront the factors that could influence their perceptions regarding the subject matter. Consistency, regarding the underlying assumptions and theories, was assured throughout the study (by one of the two data analyzers who has developed, over time, expertise in inductive, qualitative socio-behavioral research). By embracing rather than avoiding the researchers' personal involvement in the investigation and by evaluating interpretations according to their impact on readers, investigators, and participants (74), the quality control attained in this investigation shifted from the objective truth of statements to understanding by people. This interpretive approach to research is different than conventional scientific inquiry as it involves the ability to recognize and recreate the experiences of the participants. The target of this approach is to understand the participating human beings, and their thoughts and ideas, and motives, aspirations, and actions, rather than to find casual explanations. This methodology assumes that we can explain human beings' thoughts and emotions by actively listening to and understanding what they are saying/their self-expressions.

The qualitative analysis process, adapted for this study, followed the six-step framework initially introduced in 2006 by Braun and Clarke (65). This multi-phased approach to inductive thematic analysis is widespread and has been repetitively used in scientifically-sound knowledge sharing activities within the context of the research study (28, 75). NVivo software ver. 12.0 plus (QSR International Pty. Ltd., Chadstone, Australia) was used to code the data, and in turn facilitate the categorization of the identified text fragments.

The analysis process started with the two researchers (L.D. and F.O.) familiarizing themselves with the compiled dataset. They read through the dataset together, thoroughly reflecting upon the content of the deidentified data. The second step of the analysis process consisted of reviewing the transcripts while extracting the text fragments that relate, directly or indirectly, to the preset research question. As such, any text segment relating to the journey by which the affiliation between the public medical school and the private healthcare provider occurred got tagged. This kept going until data saturation was attained (i.e., no new information/ insight was observed in the datasets). This systematic review led to the generation of categories of text fragments which set the stage for the researchers to work on the third step of analysis. These categories underwent several rounds of reflections; the different ways by which these categories could relate to one another were identified (leading to several potential interconnections). In the fourth step of the qualitative analysis, the categories of text fragments were brought together to form higher-order themes, according to the interconnection that made most sense to the two researchers (Figure 3).
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FIGURE 3
Mind map deployed as a tool to facilitate the qualitative analysis.


All the categories and themes were then coded (i.e., given a label/title) and defined, in the context of the study, to complete the fifth step of the analysis. The output of this step constituted the study's conceptual framework which guided the last step of the multi-staged inductive thematic analysis: reporting upon the findings, which was done narratively in alignment with established guidelines, including the Standards for Reporting Qualitative Research (SRQR) (76–79). To further corroborate the findings, the researchers generated a tally and reported on the number of text fragments within each category, within the identified themes. If for a single participant, more than one relevant text fragment was identified within the same category, they were all collectively considered as one entry. Accordingly, the tally reflects the number of participants that brought up matters relevant to each of the respective categories.

After the completion of step five (i.e., development of the conceptual framework) and prior to step six (i.e., the reporting narratively on the results of the analysis), a respondent validation was conducted. The informant feedback of all the participants was obtained through a virtual meeting. This study's principal investigator showed the participants three PowerPoint Presentation slides. These slides included the research questions, a brief explanation of the adapted process of qualitative analysis, and the study's conceptual framework. The participants were given the opportunity to share their reflections regarding the extent of resonance between their responses to the interview/ survey and the generated conceptual framework. The meeting attendees agreed with the identified codes, and how the generated conceptual framework portrays the sequence of events and identified moderators.




Results

The qualitative analysis led, as per this study's conceptual framework: “Public Private Affiliation Journey” (Figure 4), to two interconnected themes, namely: Key Milestones and Driving Forces.
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FIGURE 4
The study's conceptual framework: “public private affiliation journey”.


Within Key Milestones, seven sequential categories were identified: Observing a triggering need, Finding a good match, Seizing the opportunity, Arriving at a common ground, Looking ahead, Venturing for the right reasons, and Reaping the benefits. Within the second theme: Driving Forces, the following three categories were identified: Aspiring for success, Leveraging human qualities, and Doing things the right way.

The tally of text fragments showed the distribution, outline in Table 1.



TABLE 1 Semi-quantitative tally of the output of the participant-focused qualitative analysis.



	Theme
	Key Milestones
	Driving Forces





	Category
	1
	2
	3
	4
	5
	6
	7
	Aspiring for Success
	Leveraging human qualities
	Doing things the right way



	Tally of participants (out of 18)
	6
	13
	16
	16
	13
	9
	13
	12
	14
	15








Key milestones

This theme encapsulated the segments of the text that relate to the participants' perception of the steps that the involved parties collectively needed to take to progress in the public private affiliation journey referred to in the current study.


Observing a triggering need

The first category of this theme included quotes that reveal what participants consider as the starting point of the respective journey.


15-M-MBMC: “…The affiliation was born out of necessity…”



The journey, in its entirety, began with an evident need at the public medical school side.


1-M-MB: “…MBRU, as a medical school, needed a teaching hospital…”




6-M-MC: “…they wanted to establish a medical school. They needed a clinical partner for the placements…”



It seems, from the participants' reflections, that there had been an initial plan that did not get realized, which is why the involved parties of the public medical school needed to explore alternative paths.


1-M-MB: “…the initial plan, years before the inception of the University, was for MBRU to have its own hospital; this was put on hold.”




8-M-MC: “…my understanding is that previously a 400-bed University Hospital was planned for MBRU. This project was delayed meaning that the University needed a trusted clinical partner that could fulfil this role…”



Given the determination not to modify the initial timeline set in place, the involved parties of the public university had to decide and act swiftly.


3-M-MB: “…there was a pressing need to find an alternative…”




15-M-MBMC: “…We needed to collaborate quickly with an entity to enable learning in the clinical environment…”



They also needed to live up to institutional licensing and program accreditation requirements, where the UAE higher education regulator requires (rightfully so) for any medical school to have secured one or more sites for clinical placements prior to launching the medical program.


1-M-MB: “..the initial trigger was that MBRU needed to collaborate with healthcare provider(s), to start with, for institutional accreditation and also for the MBBS accreditation [by the CAA]…”





Finding a good match

The second category of this theme included participants' personal reflections and opinions on the differing variables that they believe the involved parties of the public university considered when selecting the respective private healthcare provider as “the most suitable partner”.

Although the university was public and the healthcare provider was private, there appeared to be more important variables upon which the public university party based their decision.

To start with, there was a clear element of practicality. According to the study's participants, the involved parties valued the fact that the location of the primary hospital for the clinical placements was literally across the road from the medical school.


8-M-MC: “…Mediclinic City Hospital is also ideally located right opposite to MBRU…”




17-M-MBMC: “…Mediclinic City Hospital was quite a convenient option as a teaching hospital since it is across the street from MBRU. However, it is worth noting that there were other hospitals in proximity to MBRU, which were not considered for partnership…”



Apparently, the involved parties also took into consideration regulatory aspects. They believed that the fact that both institutions: the medical school and the selected private healthcare provider, belong to the same jurisdiction is likely to ease the entailed processes and needed clearances.


3-M-MB: “…Being part of the same licensing jurisdiction (i.e., DHCC freezone), which was an advantage back then…”




6-M-MC: “…Initially, from MCME side, it was just Mediclinic City Hospital, which means both the hospital and university were in DHCC which made clearing the matter from a regulation’s perspective quite straight-forward. Later, as more facilities became part of the equation, DHA jurisdiction got incorporated. By then, we had a clear understanding of what we are after and how to go about it…”



The study participants also highlighted that the preexistent rapport between the involved parties and between the respective institutions enabled the relationship. There seemed to have been positive preconceptions, and clear willingness to collaborate and co-create, on both sides.


1-M-MB: “…our existent rapport with the leadership, mainly the Senior Corporate Medical Director and Chief Operating Officer…I had some previous work experience with MCME key stakeholders, where I contributed to developing continuing education programs…there was a Memorandum of Understanding (MoU), as a foundation to explore opportunities for collaboration, between MCME and Mohammed Bin Rashid Academic Medical Center (the institution which predated MBRU)…”




6-M-MC: “…There was also a rapport between both institutions. The key stakeholders of both institutions knew each other. MBRU was well aware of MCME and what it stands for; they would not have approached an organization that they knew nothing about…”



Moreover, the participants also reflected on the prominent market presence of the selected healthcare provider. It seems that this variable, as well, was taken into account by MBRU.


15-M-MBMC: “…MCME is a major healthcare provider, in the private sector …Afterall, MCME is the largest private sector provider in UAE…”




17-M-MBMC: “…MCME is an established healthcare system in UAE…”



The respective healthcare provider had a strong societal reputation and significant market coverage.


1-M-MB: “…we wanted to become partners with MCME because of its societal reputation…MCME is international, covers almost all disciplines, and has substantial outreach…”




6-M-MC: “…So, in summary, I think MBRU chose MCME because it was well-established and has a good reputation…what attracted them to MCME is, in my opinion, that it is well-established, credible..MCME is actually a leader in the private healthcare sector in Dubai…”



Another variable was the extent of perceived alignment between both institutions and also among the involved parties.


18-F-MBMC: “…the value proposition of MCME suffices to understand why it was selected: ‘…a well-established private healthcare system with high standards of clinical excellence, quality, and patient safety…’. Educating medical students in such an environment is beneficial to their learning and will positively shape their future practice…”



Both institutions were considered by the study's participants to be characterized by value-based cultures, where many of the institutional resources are directed towards attaining and maintaining the quality of the environment.


6-M-MC: “…and it is clearly a value-based institution …”




8-M-MC: “…MCME had considered collaborating with other universities. Yet, MBRU, with the name of the ruler of Dubai as its name, appeared as the only match, with values aligned with those of MCME…MCI is an international healthcare company known for its ethical values and clinical excellence, and as such was considered the ‘perfect choice’…”



Also, according to the study's participants, the involved parties at the medical school side perceived latent potential that they believed was worth realizing at the private healthcare provider's side.


7-M-MC: “…and quite possibly the CoM Founding Dean’s awareness of MCME’s potential…”



Lastly, given the criticality of the time factor, the involved parties at the medical school side needed to identify a partner that is agile in terms of taking decisions and also in terms of implementation.


10-F-MC: “…MCME…credible human capital and effective operational framework which MBRU leveraged upon…”




15-M-MBMC: “…we had very little options for potential partners who are sufficiently agile. We found what we need in MCME leadership…is responsive and reliable…MCME swiftly provided a lot of the needed resources in the clinical environment [e.g., student-specific access to Electronic Medical Records (EMR), meeting rooms, and lounge access] which enabled effective students’ integration into the MCME system…”





Seizing the opportunity

The third category, within this theme, related to the study participants' insights about the perceived potential inherent in the prospective collaboration and how the involved parties went about embracing the affiliation proposal.


1-M-MB: “…our academic health system was missing a component, and MBRU and MCME collaboratively created this affiliation opportunity and seized it…we were pioneers. Since then, public private partnerships have been becoming more and more common in the UAE, not only in the education/ medical realm…”




2-M-MB: “…It is a road that has not been travelled on before in this Emirate…”



The participants kept bringing up how the private healthcare provider responded positively.


13-M-MC: “…To contribute to the establishment of a new medical school from the beginning, it has been exciting and a privilege…”



There was also protectiveness of the relationship (at the private healthcare provider's side), especially when matters started taking shape and in turn the involved parties became more aware of the true value of what was happening.


6-M-MC: “…A perceived threat back then made MCME quite protective of their relationship with MBRU. The whole healthcare sector was discussing this affiliation, and the other private sector hospitals were keen to come into the picture. We wanted everything to be seamless and to exhibit credibility in rising in order to the challenge to gain the trust of MBRU leaders. We felt we were obliged to excel to maintain the relationship with MBRU…”



It appeared that the involved parties were well aware of the novelty of the situation, and the collective eagerness to become pioneers was evident to the study's participants. It seemed to the study's participants that the involved parties considered this venture as an opportunity to do something unique; to “leave one's mark”.


4-M-MB: “…MBRU approached an operator in the private sector that never trained medical students before. MBRU became the first medical school in Dubai to expose medical students to patients who seek care in the private sector (today, 70% of the MBBS clinical placements are in a single private operator)…”




6-M-MC: “…the affiliation was unique; there was no existent system or model out there that we could have followed…MCME believed it was a wonderful opportunity to do something a little bit different…I would go all the way to say everything about this affiliation is unique. A public medical school decided to affiliate itself with a private sector healthcare provider as opposed to the public sector. This is unusual…”



The participants believed that the involved parties chose to challenge preconceived notions, because they saw the inherent potential of the private sector and the unique advantages it can offer.


3-M-MB: “…Opening one’s mind about the potential contribution of the private sector to teaching…debunking the myth that private practice medicine is only for money, and that clinical training of doctors can only succeed in public environments…”




15-M-MBMC: “…some of MBRU founding faculty members- including myself …who were trained in academic health systems (typically- not-for-profit, public sector), had concerns about how collaborating with a ‘for-profit, private’ institution will affect the quality of education…Generally speaking, there is a perception that physicians who work in the private sector tend to be driven by profit generation, which differs from the primary motives of those who work in the public sector…we learned not to limit our understanding of institutions to their labels: ‘public/ private’ and ‘for profit/ not for profit’…”



According to the participants, all the involved parties wanted to realize the potential of the private sector.


1-M-MB: “…This affiliation realized a nascent opportunity for MCME, enabling it to go to the next level of care…We learned that just because a healthcare provider operates in the private sector does not make it unsuitable for education. Our experience shows that private providers can contribute to health professionals learning and teaching…”




10-F-MC: “…another motivator for MCME to collaborate with MBRU was the obvious latent potential of MCME to be at the forefront in clinical medical education in the region, as private sector participation is becoming more common…”



According to the study's participants, a clear landmark in the affiliation journey was when a shared, informed decision was made by both parties.


1-M-MB: “…there was clear willingness to collaborate and co-create, along with the ’seriousness’, exhibited as responsiveness, reliability, and robustness…MCME were excited to work with MBRU leadership…”




17-M-MBMC: “…as a young academic institution, carrying the name of the ruler of Dubai (His Highness Sheikh Mohammed bin Rashid Al Maktoum) made it an excellent opportunity to collaborate…”



To the participants, the involved parties perceived the configuration to be logical and feasible.


8-M-MC: “…when we opened Mediclinic City Hospital (i.e., our flagship facility), we deliberately offered the most basic of healthcare services at the outset but gradually increased the clinical complexity…As we eventually became a more tertiary level hospital that people trusted, the next logical step was to introduce research and to become a teaching hospital which would further enhance the trust of all stakeholders in the MCME brand…”




10-F-MC: “…the public private partnership provides a logical solution for MBRU in managing resources (financial or otherwise) towards establishing medical education programs and frameworks…”



Yet, the involved parties, according to the study's participants, were in full realization of the entailed uncertainty and needed to assume trust at the beginning.


6-M-MC: “…we needed to think out-of-the-box, experiment, take risks. We had to trust each other; at the beginning, there was a level of naivety… It turned out that both sides were up to the trust…”



According to the study's participants, the involved parties approached the matter experimentally, taking calculated risks (given that the stakes were high), and deploying entrepreneurial thinking.


3-M-MB: “…highly successful ‘experiment’ with improvements in care, research, and education. A very good relationship developed with time…”




6-M-MC: “…we needed to think out-of-the-box, experiment, take risks…We were not doing something that was done before. If we had applied a preexisting model (i.e., a framework that proved effective elsewhere), we would have been more confident in terms of planning; there would have been concrete steps with proper change management. We would not approach it as experimentation…”





Arriving at a common ground

This category referred to the text fragments relating to a discrete step where a consensus was built among the involved parties.


8-M-MC: “…we became an integral part of the team at MBRU and saw ourselves as one…Fortunately, MCME leadership teams, especially the MCI Chairman, became very supportive of this initiative, soon after the strategy took shape…”




17-M-MBMC: “…A very thoughtful arrangement was agreed upon between the two institutions to have specific joint appointments to support the collaboration…”



This included, according to the study's participants, leveraging clear commonalities, along with proactively nurturing a collective mindset.


2-M-MB: “…The interest expressed by the senior leadership of MCME in education and research…Mutual interest in developing the next generation of physicians …”




13-M-MC: “…MBRU and MCME have shared values and goals; both are strategic players in the market and are committed to contribute to realizing the vision of UAE…Both parties believe in the three key pillars of the relationship- medical education, clinical practice, and research…”



The study's participants seemed to believe that there had been evident mutuality thus far, in terms of what both parties stand for and how they go about matters, and also in terms of future aspirations and strategic benefits. The mutual trust and respect among both parties were clear to the participants. This win-win configuration, according to the participants, is what made the relationship sustainable over time.


5-M-MB: “…Aligned visions and ethos at leadership level…”




11-M-MC: “…A shared vision, common purpose…”



These similarities, according to the study's participants, made the affiliation easier.


3-M-MB: “…Assuring mutual benefits…MCME always wanted to affiliate itself with UAE institutions…MBRU has features of private sector which encouraged the affiliation…trust, common objective…we were ‘equals’ in the pursuit of the common good; both institutions benefited from the affiliation…”




15-M-MBMC: “…the Founding Chairman of MCI was supportive and interested in the affiliation; the concept was not totally foreign to MCI…”



Also, the complementarity between the institutions, in terms of capabilities and resources, was acknowledged by the study's participants.


2-M-MB: “…The agreement required MBRU to develop the curriculum and teaching schedule, and MCME to deliver and assess the students’ performance. As such, it proved to be important for MCME to be well involved in developing the curriculum…”




10-F-MC: “…The public private partnership provided MBRU with access and opportunity to utilize the diverse valuable resources (predominantly human capital) that MCME has…MCME benefitted from the medical research opportunities and collaboration which is believed to improve healthcare outcomes. It may also reduce health costs in the long-term…”



There was clearly a positive, collective mindset, where everyone valued the entailed opportunities.


2-M-MB: “…MBRU noted interest of physicians at MCME in teaching and starting/ maintaining academic tenure as Adjunct Faculty…The belief that involvement in academia improves the quality of service by providing opportunity to continuously improve oneself and to be a role model…”




4-M-MB: “…people believing that the practice of up-to-date medicine and education cannot be separated…”



Several participants highlighted that there could have been more work done to get the support and buy-in of the physicians.


7-M-MC: “…Make sure, as much as possible, that you have all physician groups along for the ride…”




11-M-MC: “…Engage doctors more at the beginning to make the process more doctor-driven rather than management-driven…Proactively managing doctor’s expectations regarding compensating for teaching…”



The participants also believed that the collective mindset is actually what enabled the relationship to withstand the unprecedented test of the pandemic.


15-M-MBMC: “…COVID-19 tested the relationship between MBRU and MCME. The affiliation stood the test of those exceptionally challenging times. MCME never rejected the students. It was MBRU’s decision to temporarily pull out the students from the placements, given the concerns about their health and wellbeing. After a short while, we collectively decided to resume the rotations, with all the necessary precautions provided by MCME. This turned out to be the right decision, after all…”





Looking ahead

This category shed light on what the involved parties defined as the goals, from the point of view of the participants. It seems that the affiliation between the involved parties began with the end in mind. The desired destination was clearly defined up-front. Involved parties were driven because they believed that the affiliation would lead to reinforcing the goals of both entities; participating in this journey was considered, by the involved parties: a way of investing in the future.


7-M-MC: “…Becoming a teaching hospital changes the institution for the better. The academic mindset is sharper, and the students keep you on your toes! This in turn tends to attract better quality medical staff, going forward. Patients tend to assume that if we have medical students then we must be good..”




9-M-MC: “…the affiliation originated from the need to offer high-quality medical education to provide, in the future, healthcare services to the local community…It was believed that by forming an affiliation with MBRU, MCME will gain numerous benefits, including but not limited to: access to highly trained medical personnel, advancement in medical research, reputation enhancement, and improved patient outcomes. It was believed that the affiliation could support MCME in attracting and training a new generation of highly qualified medical professionals…”



Both parties wanted to invest in the future by creating a pipeline for future physicians. This was believed to address the growing demand for advanced medical services in the region. Integrating existing entities to create “a whole that is more than the sum of its parts” was on the horizon.


11-M-MC: “…MCME was motivated to affiliate itself with MBRU to differentiate itself as an academic health system; to make an impact and contribution to the community; to enhance doctor’s practice through continued professional development integral to fulfilling teaching requirements [where MBRU introduced the ACE for the adjunct faculty]…”



Interestingly, the participants highlighted that the involved parties, back then, foresaw challenges, which enabled them to address them head on.


13-M-MC: “…The success factors include…acknowledgement of challenges, early on, during the process…”




18-F-MBMC: “…The challenge was the shift in mindset about ‘paying for services’ evolving into a more humanitarian vision, and instead jointly contributing to a higher cause…”



According to the participants, the involved parties were cognizant of all the possible way in which the affiliation could affect the different aspects of the quality of care, including safety, patient-centeredness, effectiveness and efficiency, timeliness, and access and equity.


10-F-MC: “…disruption in MCME operational framework and workflows to accommodate medical students..Potential impact on MCME’s financial and technical capacity. Appropriate and effective communication of value proposition of public private partnership to the relevant stakeholders and players…”



The forecasted challenges and risks mentioned by the participants included accommodating and integrating the students into the existing healthcare delivery system.


2-M-MB: “… we were thinking that the private sector may not be accommodative of large groups of students, MCME may not be interested in investing in educational resources (e.g., journals, onsite reference texts, and on-call rooms), and MCME staff may be resistant to effectively integrate trainees into the healthcare teams…”




4-M-MB: “…For the learners, the challenge was to develop the confidence to interact and learn from observing and/ or interacting with patients (this is especially relevant to those who seek private care, those tend to have greater expectations)…”



The participants also reflected on the difficulties related to assigning academic responsibilities to clinicians, where there were concerns around productivity, competence, and managing expectations.


14-M-MCI: “…These were some of the concerns that we had: would enough MCME doctors be willing to make some of their time available for the training of the students? how would they be compensated? how would the doctors’ medical malpractice insurance handle potential claims?..”




15-M-MBMC: “…another concern was: how do we get the adjunct faculty up-to-speed?…”



Assuring the quality of the education was also brought up by the study's participants.


10-F-MC: “…An additional specific challenge the partnership had to navigate was assuring the quality (i.e., content, richness, credibility, and effectiveness) of the curriculums and educational programs. This required taking into consideration the teaching styles and modes of education delivery, the recruitment and performance appraisal of the educators (at MBRU and at MCME facilities), and the accreditation of the educational programs and training facilities…”



Lastly, the involved parties were concerned about patients' acceptance.


2-M-MB: “…there was a concern that patients in the private sector may not welcome trainees…”





Venturing for the right reasons

This category included all the text fragments which show that the participants believe that the involved parties embarked on this journey with a clear “why” and that these reasons were entrenched in benevolence and social responsibility.


1-M-MB: “…MCME foresaw the value of this journey and chose to embark on it without any external (financial) incentives (such as those offered to academic hospitals in the western world). MCME wanted it to happen…”




13-M-MC: “…Trust, ethical approach, mutual respect, long-term strategy, commitment to teaching and contribution to the realization of the UAE vision, and strong and committed leadership from MBRU and MCME…it reinforced our commitment to teaching and research…”



To the participants, there were pure intentions and good citizenship among the involved parties, where efforts were aligned with the local and federal direction. At some point, the financial element, all together, was pushed aside. All involved parties appeared to the participants to be altruistic, after a higher cause.


11-M-MC: “…The initial financial agreement never got implemented. The fact that this did not compromise the relationship is, in of itself, reflective of the quality and strength of the relationship…”




15-M-MBMC: “…yes, we signed an agreement as a formality. In effect, it was not required. What actually took place was more like a ‘gentlemen’s agreement’, sealed with a ‘handshake’; the financials (eventually) were left out. The financial elements of the agreement, whereby MBRU would remunerate MCME for the time doctors spend teaching students, were never implemented…”



The involved parties wanted to give back to the community-at-large.


8-M-MC: “…it gave us the opportunity to support Dubai leadership in fulfilling their objective of providing an international university to the People of Dubai, we wanted to be part of that journey as a way to thank the leadership for their trust in us…”




9-M-MC: “…the affiliation reflected the broader trend of public private partnerships in the healthcare sector, aimed at addressing the growing demand for advanced medical services in the region…”



There was genuine interest in health professions education and how this ultimately leads to better outcomes of care.


6-M-MC: “…We collectively believed that it would create a positive impact on patient care and patient experience…It gave us a favorable presence in the market; a lot of physicians were attracted to work at MCME because they get to exercise their passion for academia, giveback to the community, teach medical students…”




16-M-MBMC: “…the most important factor was the interest in and commitment to medical education of the Chairman of MCI. He has always been interested in medical education and managed to instill that at the other hospitals in South Africa…”





Reaping the (immediate) benefits

This category revolved around the participants input in regard to what they perceived as the immediate benefits of the affiliation.


6-M-MC: “…The primary benefit to MBRU is definitely the clinical placements…The effect was mostly positive. Having students from MBRU gave MCME a great sense of pride. With time, we enabled the placement of students across many clinics. The rate of accepting medical students among patients was really high. MCME were speaking of this affiliation everywhere. The chairman was thrilled. There was tremendous institutional pride…”




9-M-MC: “…through the affiliation with MCME, MBRU enabled its students to receive training in up-to-date medical treatments, which may lead to improved patient care…”



Apparently, some of these benefits were anticipated, such as the fulfillment of preset objectives around clinical teaching. This came together with a sense of pride.


10-F-MC: “…the affiliation enabled us to become a strategic partner for a governmental entity (i.e., Dubai Health) and a significant contributor in establishing health professions education/training in the region. It also made recognizing MCME institutions as training facilities possible (by regulators and accreditation bodies) …”




15-M-MBMC: “…The immediate output was successfully starting placements for the medical students in surgery, internal medicine, pediatrics, and family medicine…Also, the affiliation, in general, and specifically the clinical learning environment met the CAA requirements…The fact that it is a success is a no-brainer…In terms of outcomes, we are getting quite positive feedback about the MBRU MBBS graduates’ clinical performance in residency, across disciplines. The MBBS graduates’ performance in Emirates Medical Residency Entrance Examination (EMREE) and United States Medical Licensing Examination (USMLE), including STEP 2 (clinical), is indicative of the effectiveness of the clinical placements integral to MBRU’s MBBS…”



Other outputs were unexpected, appearing as byproducts to the study's participants.


1-M-MB: “…the affiliation went way beyond its initial scope. The kidney transplant program is (in of itself) a huge success story that was born out of this affiliation. A lot of lives have been saved (to date) because of this transplant program that stemmed from collaborations between clinical faculty from MBRU and stakeholders from MCME…You can also look into the number of published peer-reviewed articles that are based on research collaborations between MBRU and MCME- all these were byproducts of the agreement…The clinicians benefitted from this affiliation, especially those who were used to working in academia. They got academic titles. This is an advantage of working in an academic health system, such as: Dubai Health; it attracts and retains health professionals… as matters progressed, we developed several contractual models to attract competent professionals, offering them a dual role, as clinicians and faculty…”




8-M-MC: “…The affiliation also gave us the opportunity to attract clinicians who were interested in teaching and research. Ordinarily, this type of clinicians tends to continuously learn, and as such offer a superior, up-to-date service to patients (further enhancing the trust in MCME brand)…”



To the study participants, there was realization back then that there is further untapped potential that they were eager to realize. This was forming a source of renewable energy.


13-M-MC: “…The relationship between both entities still has plenty of opportunities to further develop and expand to include postgraduate medical education, research, innovation, dentistry, nursing, and continuous professional development…The affiliation enabled attracting the right type of doctor that is committed to teaching and research…”



Also, it was clear to the participants that fortunately some of the initial concerns did not get realized.


13-M-MC: “…There was the potential of negative impact on the clinical productivity of the doctors due to teaching commitments. Interestingly, no significant impact was noted, and students’ presence actually added value to patient-physician encounters…”



The participants thoroughly reflected upon lessons learned and how both institutions organically evolved.


1-M-MB: “…we learned from MCME, when it came to the governance and organization that happened around the strategic decisions integral to the affiliation …”




6-M-MC: “…I think it would have been useful to proactively address the resistance among some of the physicians. Those minority who believed they are supposed to be reimbursed for their teaching and who were convinced that MCME was getting paid by MBRU. It was like a rumor in MCME among the physicians and it took us time to fully dissipate it …”




9-M-MC: “…we learned the importance of balancing clinical education and patient care. The affiliation has certainly highlighted the importance of balancing the needs of medical students and of patients, and how both parties can work together to achieve this balance…”






Driving forces

This theme encapsulated the text segments of the transcripts that relate to the participants' perception of what enabled progression in the steps of the public private affiliation journey.


Aspiring for success

The participants seemed to believe that the collective aspiration for success was catalyzing the situation, where the involved parties were clearly “in it to win it”.


6-M-MC: “…The reality is everybody just thought it was a great idea! This was the overall sense of the situation…the risk was managed not through governance but through commitment to the relationship…”



The involved parties, according to the participants, were committed to making the relationship work. They really wanted it to happen.


13-M-MC: “…Relationship based on trust. Absolute commitment by both parties…”




18-F-MBMC: “…it is a relationship born out of mutual respect and trust, which translates into leaders and employees who are enthusiastic and committed to making the relationship work…”



They had the “right attitude”, which was the case even when they faced challenges.


7-M-MC: “…our MCME leadership recognized upfront the potential and the responsibility of becoming involved…”




16-M-MBMC: “…MCME gave MBRU a reliable site to place students during their clinical training years. Generally, there was enthusiasm on both sides, and this greatly assisted the success for the first cohorts of MBRU students…”



This seemed to have led to a ‘ripple effect”, where the right attitude appeared to be contagious among the involved parties.


1-M-MB: “…We eventually created a common brand. No one made a big fuss about the affiliation, went around advertising/ marketing for it, which was particularly unique for a private healthcare provider…”




3-M-MB: “…a great deal of flexibility was introduced; assigning adjunct faculty with academic titles facilitated cooperation with clinical staff; no one took any feedback personally… students got integrated within MCME, and healthcare may have improved as a consequence to the physicians stepping-up to fulfilling their teaching responsibilities…”





Leveraging human qualities

The participants seemed to believe that human qualities were effectively leveraged throughout the journey. The confidence that they had with the credentials and credibility of all the involved parties was frequently alluded to.


13-M-MC: “…Dedicated people (e.g., discipline leads, academic coordinators, and director of academic affairs) and clear responsibilities (e.g., joint appointment of director of academic affairs)…The success factors include… committed leadership…I knew that such a public private partnership would not just be a smooth road to travel on, but I had confidence that with the attitude and the ability of the people involved any unexpected obstacle would not be insurmountable…”



A lot of what the participants referred to were personal attributes of the involved parties. This includes the prominent goodwill of the involved parties.


8-M-MC: “…I believe the key success factors are first and foremost ‘trust’, but also transparency and the commitment to a common goal…”




14-M-MCI: “…this public private partnership seems to be a real success… I believe it had a lot to do with … the competence, integrity, and tenacity of the people involved…”



Leadership traits were also repetitively alluded to by the participants.


4-M-MB: “…Highly professional leadership at both institutions…Good intentions work really well, especially if complemented with a good mix of experience and exposure to other systems…It was something new and as the level of success became obvious to the two institutions, the level of commitment increased…”



Apparently, there was at some point concern about the potential overreliance on specific individuals.


6-M-MC: “…we are yet to solidify all the systems and processes around the governance structure. The human factor is very strong… Yet, if a change in management occurred (on either side), this may shake the affiliation. There is reliance on a selection of the key leaders, which in fact contributed to the success of the affiliation… working on reinforcing existing systems would safeguard the affiliation in the long-run and will maximize the value for all involved stakeholders…”




15-M-MBMC: “…It was obvious, from the beginning, that the affiliation was effective, but then the question became: how do we sustain this? The affiliation, at the very beginning, was highly dependent on the leadership in both entities, and this constituted a concern…”



The study participants frequently alluded to the attitudinal shift that needed to take place among the physicians.


17-M-MBMC: “…Many physicians resisted getting involved in student education citing competing responsibilities (where teaching was believed to require additional time of physicians in their clinics and wards) and the potential discomfort/ refusal of patients to have students around, which could have impacted the flow of patient care and revenues. This issue created, at some units, unease between MCME management and its physicians. The management took a firm stance and maintained an unwavering commitment to the relationship between MBRU and MCME hospitals…”



There were also a lot of interpersonal attributes that the participants elaborated upon.


6-M-MC: “…I think at the core of all good collaborations there are healthy personal relations. The relationship between MBRU senior leadership, especially the Founding Dean of College of Medicine and the Vice Chancellor at MBRU, and MCME was very strong. These strong personal relationships have been key to the sustainability of the affiliation…”



Some were referring to relationships within the same institution, and others were considering human connections between the two institutions.


13-M-MC: “… Joint committees with clear Terms of Reference and balanced representation from both parties…”




16-M-MBMC: “…Quality of relationships, commitment, and values trickle-down by the top leaders in both institutions…”



The human qualities were nurtured through the environment.


13-M-MC: “…and recognition of successes…There is a joint initiative between MBRU-MCME underway to recognize the doctors’ teaching (by way of an award ceremony) …”




18-F-MBMC: “…Mutual respect, transparency, and the continuous acknowledgement from the Vice Chancellor at MBRU about the role MCME plays in MBRU as a valued clinical partner…The need to acknowledge those making active contributions to teaching in the clinical environment and continuously support each other, to shout out even the smallest ‘wins’…”



If it was not for the limited time, the involved parties would have liked to invest more in getting the buy-in of the physicians.


15-M-MBMC: “…One thing maybe we could have done differently, if we had the luxury of time, is to better socialize the idea among the Adjunct Faculty. We did not have that option, though…”





Doing things the right way

A particular modus operandi, characteristic of the affiliation reported upon in the current study, seemed to organically arise as matters were unfolding, and this specific “way of doing things” became the engine that was transforming the involved parties' aspirations to reality.


10-F-MC: “…The necessity to have a defined legal, contractual, and governance framework for public private partnership that provides clarity on the roles and responsibilities of both MBRU and MCME in the public private partnership agreement. This agreement should bear consideration of pertinent factors like risk sharing and management, appropriate utilization of resources, MCME’s financial and technical capacity to shoulder this agreement as well as both parties’ commitment to public private partnership…”




17-M-MBMC: “…Persistence in achieving the goals, having clear objectives to resort to when dealing with obstacles, and continuously and clearly reiterating the goals and objectives to medical staff and faculty…”



A lot of the text fragments, from the transcripts, were related to the participants' reflections on the involved parties' expansive vision. The participants saw that the vision set in place, reflected in the agreement and the corresponding planning, paved the way for the journey.


9-M-MC: “… A comprehensive and well-crafted affiliation agreement that outlines the terms and responsibilities of each party…”




11-M-MC: “…protective factors against obstacles include long-term commitment by MCME, where the affiliation was set out to be renewed after 3 years…”



In some cases, the participants highlighted how the involved parties could have further modified the plans set in place to account for the change that was underway.


11-M-MC: “…Since Parkview Hospital was not built yet, at the beginning of the affiliation, and we needed to adapt Mediclinic City Hospital for teaching, it would have been beneficial to take into account the academic activity in the designing of the new facility…”



The joint governance and leadership (including but not limited to the cross-functional teamwork) was also pointed out by the participants as an enabler. As such, complementarities were effectively leveraged.


9-M-MC: “…Active engagement and support from the leadership of both institutions, including the dean and provost of the University and the executive leadership of MCME… Robust organizational structures, including the Joint Affiliation Board (JAB) and Joint Academic Council (JAC), and a jointly appointed Director of Academic Affairs. These structures provide a solid foundation for the partnership to operate and succeed…”




10-F-MC: “…Creation of joint MBRU-Mediclinic committees and boards that provide leadership, transparency, and governance framework for the public private partnership. Leadership presence and active engagement, along with continuously expressing and exhibiting support and commitment to public private partnership…”



The contextualized, phased approach by which the journey was also repetitively brought-up by the participants.


10-F-MC: “…Change in culture and adoption/evolution of medical education frameworks within MCME…”




11-M-MC: “… a newly established university and an existing private group beginning with a single hospital, expanding to all facilities in Dubai and culminating in a Master Affiliation Agreement…”



The participants perceived the whole affiliation initiative to be quite innovative, where all involved parties exhibited substantial amount of agility and “thinking outside the box”.


2-M-MB: “…It turned out to be a thumbs up for MBRU on Innovation…”




10-F-MC: “…MBRU’s affinity to innovation enabled this unique arrangement…”



There was a consensus, among the participants, that clear, consistent communication was a success factor, and where it was missing constituted opportunities for improvement.


1-M-MB: “…MCME internal messaging was very strong: they managed to get everyone on board…”




2-M-MB: “…MBRU encouraged MCME physician staff to actively engage throughout the process, where the University has an ‘open door policy’ towards them…Additional challenges include …addressing the suboptimal degree of commitment of some physician faculty…”



To the participants, it was evident that the whole approach to managing change was anchored in effective communication.


4-M-MB: “…the patient who goes to a private hospital expects to be attended to by physicians of the highest rank (i.e., consultants). MCME used signages to notify patients of the students’ presence and now students are obviously part of the teams…”




18-F-MBMC: “…Another challenge was to ensure good lines of communication. Accordingly, committees involving key players from both sides, such as: CAC, were established…”



Both parties, according to the participants, were solution oriented, proactively addressing potential challenges and risks.


10-F-MC: “…Some of the actions taken to navigate this were formalizing the process of becoming an educator with MBRU, recruitment and engagement of medical education subject matter experts, ensuring that medical educators have certified training in medical education (e.g., homegrown ACE program)…”




11-M-MC: “…The potential resistance from patients was mitigated by the robust patient consent process; the majority of patients actually embrace students’ presence… There were concerns around the sustainability of the affiliation. This never became an issue, where the journey was marked with one success after the other…continuous communication and engagement at all stages culminating into the Master Affiliation Agreement and JAB…”



The quality of how matters were unfolding, with particular attention to the curricular delivery, was continuously monitored and evaluated.


10-F-MC: “…evaluations and feedback sessions to provide transparent/ honest feedback on the quality of education received by the medical students, and constantly reviewing and adapting the curriculum and teaching models to align with international accreditation standards…”



The journey is characterized by continuous learning and development, anchored in evidence-driven decision-making.


15-M-MBMC: “…The feedback from the students was quite encouraging. We managed to instantly act upon opportunities for improvement detected by the students. The students’ performance was on a par with set standards. In terms of the patients’ point of view, we learned that the vast majority were happy to have students in the outpatient clinics during their visits, few did not mind having students around, and in very rare cases did any one patient object to having students…”




17-M-MBMC: “…MBRU was monitoring the daily feedback from students and faculty in multiple monthly joint meetings to address the progress and difficulties that were encountered at all levels…”



The entailed capacity building was identified by the participants as a prominent enabler.


6-M-MC: “…the University invested a lot of time and resources in preparing the adjunct faculty. This was initially done by hospital visits, workshops at the hospitals, orientation programs, coaching. Some physicians were quite anxious about having to teach; we worked towards addressing their readiness, supporting them in managing their anxieties. These concerted efforts bore fruits. When the first clinical rotation began, the physicians were all set, ready, prepared…”




18-F-MBMC: “…MBRU developed the ACE as online modules, as well as holding Annual Medical Education Symposium [with free Continuing Medical Education (CME) points] that all adjuncts were invited to. MBRU also supported adjunct faculty with recording online lectures for uploading on the Learning Management System…MBRU was heavily invested and tried to standardize teaching early on by delivering multiple faculty learning and development sessions held at the different hospitals and clinics. There were small group teaching sessions, requiring active engagement, held at lunchtime when the physicians were free, or sometimes early morning before the rounds and clinics started. Basic principles and concepts were covered in those sessions [e.g., conducting a case-based discussion and a mini clinical examination, and examining a case presentation] …”







Discussion

The rapid change in health care is not a temporary shift (4), and the pace of this change, that got accelerated since the Coronavirus disease 2019 pandemic (75), constitutes a threat to AHSs, where the sophistication of governance structures and cultures could hinder adaptation (18). Moreover, the academic culture that is at best student-centric and involves a high degree of independence needs to shift to a patient-centric model. This all calls for a culture of collaboration (17) with tighter alignment between AHSs' clinical, academic, and research missions based on an interprofessional model of care and education (80) designed to achieve better outcomes at lower cost (9). The current study sheds light on the latent potential in public private partnerships, within the context of AHSs, and on a means of leveraging action research (81) to go about forming such an affiliation. It introduced a novel conceptual framework, namely: “Public Private Affiliation Journey”, that can be deployed, within the context of AHSs, to increase the chances of success of public private partnerships and to maximize the value attained from them.

This novel conceptual framework (i.e., “Public Private Affiliation Journey”) is intended to enable foresight and reduce uncertainty, in terms of how such an affiliation journey can unfold. The current study relied on reflections made with the benefit of hindsight, describing what had taken place. The lessons learned from the entailed firsthand experiences can become a roadmap for such affiliations, which however does not necessarily lay out the trajectory exactly as it will take place. As such, it provides more visibility, raising awareness about a potential way forward and probable influencing factors. Several elements of the “Key milestones” theme resonate with Kotter's change model which has been repeatedly deployed in times of transformation in the education and healthcare sectors (82–85). The respective model starts with creating a sense of urgency, followed by forming a guiding coalition, building strategic vision, initiating change communication, removing barriers to change, generating short-term wins, sustaining change as a continuous process, and lastly incorporating change into organizational culture (83, 86). Within multi-institutional, federated AHSs (4), public private affiliations such as that reported upon in this study, constitute an agile, cost-effective solution to health professions education. This element of AHSs tends to be resource-intensive given the requirement that students, faculty, and patients be present simultaneously, along with the need to continuously reinvent the learning and teaching modes of delivery to meet the broad everchanging health needs of individuals and populations in the future (16). Knowledge transfer, on its own, is insufficient to educate and train health professionals, who are supposed to attain the knowledge and technical skills that will enable them to practice independently.

This study suggests that, in such affiliations, intentionally striving to attain each of the sequential milestones of the conceptual framework can expedite the unfolding of events. According to the introduced framework, this becomes especially true when the environment is conducive and the suggested driving forces (namely: “Aspiring for success”, “Leveraging human qualities”, and “Doing things the right way”) are propelling the movement forward. Along those lines, the literature around AHSs highlights various success factors for such affiliations (4). These include acknowledging the value that each party brings to the AHS; optimizing the environment to achieve best collective performance; having a robust university-healthcare provider affiliation agreement which effectively lays out the operational framework; developing an effective shared governance; measuring performance strategically (identifying where alignment of goals and implementation will maximize benefits for all); and establishing effective communication about achievements to facilitate recognition and new opportunities for collaboration. From a practical perspective, the firsthand experience reported upon in the current study showed that of all the things that were done the right way, specific attributes were characteristically enabling. These include committed and engaged leadership; a robust joint governance structure; regular standing meetings; clear, continuous communication; and concerted efforts directed towards equipping the physicians with the skills needed to be effective educators.

The semi-quantitative tally of the output of the analysis showed that the following two consecutive categories: “Seizing the opportunity” and “Arriving at a common ground”, were mentioned by the largest proportion of participants. This encourages considering those two categories as exceptionally critical milestones where decisive change in the situation occurred. These two milestones highlight a turning point in the trajectory. Prior to that, the journey took the form of an incubation phase, where a lot was lurking beneath the surface. As portrayed in the action research that has been taking place as part of the public private affiliation in a federated AHS that is reported upon in the current study, the affiliation agreement can be used to develop a framework for shared oversight of joint academic activities that enable faculty members and institutional learners to experience a harmonized environment. It has been previously suggested that within a federated AHS, three types of policies and procedures must be recognized (4): activities subject to the authority of the university, activities subject to the authority of the healthcare providing entity, and activities that are harmonized and agreed upon to be used both by the university and the healthcare providing entity. This allows for there to be clarity, among the stakeholders (including but not necessarily limited to faculty members, students/trainees, and administrators), about who has authority and jurisdiction over any matter arising.

Among the prominent attributes of the journey, that were reflected upon by this study participants, was that “necessity is the mother of invention”, as delineated in the “Observing a triggering need” category. This links well with a finding from a study which explored employees' perception about change and agility in the same context of the current study, where three themes emerged from the inductive, qualitative analysis: trigger, execution, and results (87). Moreover, “Finding a good match” category showed that the pairing institutions need to connect and be compatible on a values' level for harmony to be attained, and for the relationship between the two institutions to be sustainable over time and in the face of adversity. This interinstitutional harmony proved to enable the trust building process. According to the study's participants, the trust between MBRU and MCME, and the consequential affiliation resilience, is what enabled the partnership to withstand the unprecedented test of the pandemic. Similar to what was portrayed in the affiliation journey reported upon in the current study, it was previously suggested that such partnerships require first and foremost shattering of barriers and aligning of incentives (14). The value of cobranding is clear when it comes to federated AHSs (4), and the firsthand experiences reported upon in this study showed that the value of collaboration and joint investment needs to be established for the cobranding to be effective. By deliberately cultivating a culture of mindfulness, prioritising trust, collaboration, and solidarity, the affiliation was anchored in a strong foundation for organisational resilience. This finding is consistent with research indicating that organisations with cohesive teams, and engaged and empowered employees are better equipped to adapt to change (88–90).

Two of the categories within the “Key Milestones” theme, namely: “Looking ahead” and “Venturing for the right reasons”, emphasize the importance of beginning with the end in mind. There was a clear “why” to this affiliation; the desired destination was clearly defined up-front. Both entities wanted to give back to the community-at-large through contributing to medical education by creating a pipeline for future physicians, and their ultimate goal was to improve the outcomes of care. It has been suggested, by the United Kingdom's Advanced Institute for Management, that AHSs create the environment for bidirectional knowledge flow between the realms of “clinical care and research”, “education and research”, and “education and clinical care” (17). The Institute's research identifies the linkages among patient care, medical education, and research to be crucial for the successful creation of value, where this value is more than what is possibly achieved when these three elements are operating alone. This is in alignment what was portrayed as part of the “Looking ahead” milestone of the current study's conceptual framework. Hence, management of AHSs needs to focus on assuring these flows are optimal, and this involves systematically addressing the environmental barriers to collaboration (4).

One of the three categories within the “Driving forces” theme, namely: “Leveraging human qualities”, directly links to the resource-based view of health care (91, 92), which highlights the importance of harnessing strategic resources (valuable, rare, and inimitable) to enable a sustained competitive advantage. It also resonates with the common belief that people (in any one organization) are the most valuable asset. It was evident in the KOLs' feedback, in the current study, how much they needed to trust and rely on their physicians. Relevantly, it was previously suggested that it is worth reimagining the role and identity of an academic hospitalist, emphasizing customized career pathways and diverse educational roles (6).

The study also sheds light on the latent potential of deploying participatory action research (37) in the formation of public private affiliations. As previously proven, this modality, in the context of the current study, enabled bridging the gap between theory and practice by anchoring decisions in real-world experiences (81, 93). It empowered stakeholders to make evidence-based decisions through continuously collecting and analyzing data, leading to more effective strategies and improved outcomes.

This study has a few limitations. While focusing on a single affiliation (between a public medical school and a private healthcare provider) enabled the development of in-depth insights, the generalizability of the findings is limited. Their transferability is possible and encouraged; this, however, needs to be done with careful consideration of contextual variables. The results of this study encourage replicating the affiliation reported upon in other contexts, if/ when the need arises. It would be valuable to tap into the perception of KOLs of such future affiliations, with the objective of systematically identifying the similarities and differences across contexts. In addition, the qualitative narrative data, combined with the phenomenological participant-focused approach in the current study, allowed the researchers to tap into the KOLs' lived experiences which holds significant value, in terms of the research findings. However, in terms of reliability of the methodology, it would be worthwhile for future studies to deploy a mixed methods approach to research that systematically integrates qualitative with quantitative findings, ideally capturing the perceptions of more than one group of key stakeholders (e.g., students and patients). Moreover, this study enabled the development of an impression of the efficacy of the affiliation journey (through exploring perceptions of a group of key stakeholders) but not really its effectiveness, in terms of the enabled clinical learning experiences and otherwise. There is also the recall bias that might have affected the validity of the research findings, given that the KOLs were reflecting on what had taken place during the initial phase of an ongoing affiliation with the benefit of hindsight. It would be interesting for future studies to measure the extent to which the affiliation's preset objectives were attained.



Conclusion

This study showed that there is a latent potential in forming public private partnerships, that can actually enable the formation and development of AHSs. It also showcased how the guidelines of action research can be set as the basis of the process of partnership formation, and how following those guidelines in such an endeavor maximizes value for all. In addition, it clearly brought forth the importance of having a robust governance structure with committed and engaged leadership, and clear communication channels, and of equipping the physicians with the skills needed to be effective educators. Lastly, the current study introduced the “Public Private Affiliation Journey” conceptual framework, which can be deployed in “federated” AHSs worldwide to increase the chances of success of public private partnerships and to maximize the value attained through them.
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Appendix I: survey/semi-structured interview protocol

Part A: Trigger


	1.Describe the (initial) trigger/need (internal/ external).



Part B: Assessment of the Situation (back then)


	2.What motivated MBRU stakeholders to approach MCME stakeholders?

	•Describe the opportunity/ies that MBRU stakeholders perceived (back then) around forming an affiliation between MBRU-MCME.

	•For MBRU, what were the perceived strength(s) of MCME? Why was MCME chosen and not another healthcare provider?





	3.What motivated MCME stakeholders, belonging to a private for-profit hospital group, to be open to collaborate with MBRU?

	•Describe the opportunity/ies that MCME stakeholders perceived (back then) around forming an affiliation between MBRU-MCME.

	•For MCME, what were the perceived strength(s) of MBRU?





	4.What were the perceived weakness(es) and anticipated challenge(s)/ threat(s) (back then) for MBRU? How were these resolved?

	5.What were the perceived weakness(es) and anticipated challenge(s)/ threat(s) for MCME East? How were these resolved?



Part C: Results

If we look at it as a system with the stakeholders and the agreement as the input, how matters unfolded as the process, what would be the output, outcome, and impact to both entities?


	6.What were the key results on MBRU?

	7.What were the key results on MCME?

	8.Where there any additional unexpected results?



Part D: Nature of the Relationship


	9.How would you describe the relationship between MBRU and MCME?

	•At the very beginning of the experience

	•As the journey unfolded/ time passed





	10.Where is “trust” in the bigger scheme of things?



Part E: Further Reflections


	11.What actual challenge(s) were faced and how did both sides contribute to overcoming them?

	12.What have we learned from the experience?

	13.What have been the success factors of the relationship?

	14.What made this journey a unique one?
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Disparities in healthcare infrastructure between the Global South and North continue to affect medical equipment availability, functionality, and sustainability in low- and middle-income countries (LMICs). This study combines a systematic literature review with on-site fieldwork in Ugandan hospitals to assess the current state of medical equipment in LMICs and propose actionable strategies for more sustainable donation practices. Following a systematic literature review, 18 articles were analyzed and categorized according to five research questions addressing sustainability metrics, affordability, recycling practices, systemic barriers, and innovations in medical equipment use. Parallel fieldwork conducted by biomedical engineering volunteers in two Ugandan hospitals documented over 1,400 devices and resulted in the repair of 51 items—generating estimated savings of $102,000. Many devices remained unused due to a lack of spare parts and contextual compatibility. A carbon footprint assessment of donated equipment shipment from Denmark to Uganda further underscored the environmental implications of donation programs. Drawing on literature insights and field observations, this paper proposes a set of eight principles to enhance the sustainability and long-term impact of medical equipment donations. Emphasizing context-aware design, training, maintenance, and donor-recipient collaboration, these recommendations aim to shift donation models toward more resilient and responsible healthcare partnerships.
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1 Introduction

The disparity and gap between the quality of hospitals in the Global South and the Global North cause significant negative consequences regarding the healthcare delivery opportunities (1). However, healthcare in the Global South has improved significantly in the past 10–20 years, reflecting global progress. This development has enabled local hospitals to provide more efficient diagnosis and treatment. Despite ongoing challenges and inequalities in both the Global South and North, many regions have seen progress in health, education, and living standards, including lower child mortality, longer life expectancy, reduced poverty, and advances in medical care and technology (2). Nevertheless, hospitals in the Global South still lack robust and well-functioning medical equipment, with vast amounts of unused equipment taking up much space. Between 40%–70% of the medical equipment in hospitals in Low- and Middle-Income Countries (LMICs) is out of order.1

The equipment may be put away due to a lack of knowledge on how to repair and maintain it, and may even be unusable in the environment. Hospitals in LMICs rarely have the resources to provide the repair services needed. This is an immediate risk in the donation of used equipment from advanced hospitals to low-resource recipient settings.

Some of these issues were experienced firsthand during the Engineering World Health’s (EWH) Summer Institute 2024 in Uganda and Guatemala. EWH (now merged with Engineers Without Borders, EWB) is a non-profit organization that strives to inspire, educate, and empower the biomedical engineering community to improve healthcare delivery around the world. This is done, among other things, by facilitating “Summer Institutes for Volunteers.” These consist of training in repairs of medical equipment in low-resource hospitals, followed by volunteer work at hospitals for five weeks, repairing medical equipment.

In 2023, approximately 50 EWH volunteers completed 497 medical equipment repairs globally, saving LMICs an estimated $934,000. Approximately 70% of the equipment was restored to use, reducing waste and supporting both healthcare delivery and environmental sustainability.1

The Technical University of Denmark (DTU) has established a local branch of EWH, which has been running for nearly 15 years. In the summer of 2024, a group of 10 Biomedical Engineering master’s students from DTU were in Uganda and Guatemala on the EWH Summer Institute, working pro bono for the summer.

The purpose of this paper is to provide a brief report on our findings regarding medical equipment in a group of LMIC hospitals, supplemented by a systematic literature review, and a sustainability assessment of a medical equipment donation. This forms the basis for our call to action for more sustainable solutions regarding the interplay of the Global North and South regarding medical equipment.



2 Methods


2.1 Literature review

A systematic literature review was conducted to evaluate the current state of sustainability in relation to the use, maintenance, and procurement of medical devices in the Global South. The search followed the PRISMA guidelines (3) using the PICO method to build the search strings. The articles have then been screened on abstract levels for relevance regarding the research questions presented in Table 1. The ones deemed relevant have been scored in a full-text appraisal screening, by two individual readers.



TABLE 1 Research questions for sustainability in medical technologies.



	No.
	Research questions





	1
	Key metrics for assessing environmental sustainability in the design, implementation, and maintenance of medical technologies in low- and middle-income countries (LMICs).



	2
	Affordability challenges in the deployment of sustainable medical devices while ensuring equitable healthcare access in LMICs.



	3
	Recycling and reuse strategies for improving the environmental and economic sustainability of medical devices in low-resource settings.



	4
	Social and economic barriers in the adoption and maintenance of sustainable medical technologies in LMICs.



	5
	Innovations in sustainable medical device design







Searches were conducted using the research questions (Table 1) in the PubMed and EMBASE databases. The search strings used are found in Supplementary Material S1.



2.2 Equipment observations: inventory assessment

Engineering World Health (EWH) organized a volunteer initiative in the summer of 2024, sending biomedical engineering student volunteers to the Global South. Among these, four individuals were deployed to Uganda, working pro bono in local hospitals in two cities, Mbarara and Masaka. Their efforts were concentrated in the local hospitals: St. Joseph’s Hospital Kitovu in Masaka and Mbarara Regional Referral Hospital. Medical equipment inventory lists were obtained for both hospitals. At one hospital, a digital inventory list was provided by the hospital director. This list was detailed and comprehensive, including information such as manufacturer details, model and serial numbers, and the precise location of each item within the facility. Conversely, at the other hospital, no electronic inventory existed. To address this, the volunteers conducted a thorough manual inventory, meticulously cataloging equipment by visiting every ward, office, and storage area.

Equipment was categorized into predefined groups based on function (e.g., diagnostic, surgical, imaging), and used for analysis and comparison.

In their day-to-day work, volunteers identified and repaired faulty equipment throughout the hospitals. Lacking prior equipment histories, volunteers relied on direct troubleshooting. They carried essential tools and spare parts to enable immediate repairs whenever possible. When specific components were needed, they searched local storage (Figure 1) or sourced replacements from nearby vendors. Detailed documentation was kept for each repair, including device specifications, fault description, and repair actions taken.


[image: Person in dark clothing climbs over a large pile of damaged medical equipment, metal debris, and bent corrugated metal sheets in a dimly lit, cluttered indoor space.]
FIGURE 1
Volunteer biomedical technician in search of spare parts from the hospital equipment graveyard.




2.3 Environmental sustainability assessment

An environmental sustainability assessment was conducted for a shipment of medical equipment transported in a container from Rigshospitalet, Copenhagen, Denmark, to Kampala, Uganda. The carbon footprint in terms of Global Warming Potential over a 100-year timeframe (GWP100) was estimated using the IPCC 2021 method, as implemented in the Ecoinvent database. It is expressed as kg CO2-equivalents (kg CO2e), meaning that the weighted sum of greenhouse gas emissions from the shipment has a GWP100 corresponding to X kg of CO2. The assumptions and methods underlying the estimate are detailed below.

The weight of the container filled with medical equipment was assumed to be 6 metric tons, based on prior experience with EWH, where three 40-foot high-cube containers were shipped to Ethiopia. Each container weighed approximately 6 tons and could fit the following contents: 70 larger items (e.g., beds and wheelchairs), 70 smaller items (e.g., endoscopy and surgical tools), and 200 miscellaneous hospital articles (e.g., gloves, syringes, and glasses).

The shipping route and distances from Rigshospitalet to Kampala were determined using Google Maps, Maersk’s route planning tools at Maersk.com, and Ports.com. The route comprised the following sub-routes:




	1.Rigshospitalet, Denmark to Kalundborg, Denmark (121 km by truck).

	2.Kalundborg, Denmark to Mombasa Terminal, Kenya via Bremerhaven, Port Tangier Mediterranee, and Salalah Terminal (14,534.5 km by container ship).

	3.Mombasa Terminal, Kenya to Kampala, Uganda (1,164 km by truck).



Emission factors in terms of kg CO2e per ton-kilometer (kg CO2e/tkm) for each sub-route were obtained from the Ecoinvent database (ICCP 2021 method), using the following processes:

Sub-route 1: Transport by lorry (EURO4 class), with an emission factor of 0.14520 kg CO2e/tkm.

Sub-route 2: Transport by container ship, with an emission factor of 0.01016 kg CO2e/tkm.

Sub-route 3: Transport by lorry (EURO3 class), with an emission factor of 0.15729 kg CO2e/tkm.

The total GWP100 was calculated as the product of the container weight (6 tons), the distances traveled along each sub-route, and the respective emission factors for each transport mode.




3 Results


3.1 Litterature review

A total of 18 articles were included following the PRISMA screening process (Figure 2). Each article was assessed for relevance to the five predefined research questions (Table 1).


[image: Flowchart illustrating a literature selection process: PubMed yields seventy-four and Embase twelve articles, resulting in sixty-two after duplicate removal. Seventeen are excluded after title and abstract screening, leaving forty-six for detailed assessment. After full-text screening, twenty-eight are excluded, resulting in eighteen relevant identified articles.]
FIGURE 2
PRISMA plot of screening process.


The articles were categorized according to the research questions they addressed, providing a structured overview of the current evidence base within LMIC healthcare sustainability and medical equipment donation. The distribution is as follows:

RQ1 (Sustainability metrics): Addressed by 15 of the 18 articles.

RQ2 (Affordability): Addressed by 9 articles.

RQ3 (Recycling and reuse): Addressed by 6 articles.

RQ4 (Social and economic barriers): Addressed by 15 articles.

RQ5 (Innovations): Addressed by 14 articles.

This classification highlights that most studies focused on sustainability metrics (RQ1), systemic barriers (RQ4), and innovation (RQ5), while affordability (RQ2) and recycling strategies (RQ3) received comparatively less attention. A detailed breakdown of each article’s alignment with the research questions is presented in Table 2.



TABLE 2 Included articles categorized by relevance to each research question (RQ1–RQ5).



	Related RQ
	Reference





	RQ1, RQ4 & RQ5
	Sharma et al. (4)



	RQ1 & RQ4
	Zolo et al. (5)



	RQ1, RQ4 & RQ5
	Labrique et al. (6)



	RQ2, RQ3 & RQ5
	Samenjo et al. (7)



	RQ1, RQ2 & RQ4
	Bauserman et al. (8)



	RQ1, RQ4 & RQ5
	Webber et al. (9)



	RQ4 & RQ5
	Ameso (10)



	RQ1, RQ2 & RQ4
	Reuland et al. (11)



	RQ3, RQ4 & RQ5
	Ongaro et al. (12)



	RQ1, RQ2, RQ4 & RQ5
	Ditta et al. (13)



	RQ1, RQ4 & RQ5
	Martins et al. (14)



	RQ1, RQ3, RQ4 & RQ5
	Faktor et al. (15)



	RQ1 & RQ2
	Fasseeh et al. (16)



	RQ4 & RQ5
	Bijlmakers et al. (17)



	RQ1, RQ2, RQ3, RQ4 & RQ5
	Oturu et al. (18)



	RQ1, RQ4 & RQ5
	Lister et al. (19)



	RQ3, RQ4 & RQ5
	de Cates et al. (20)



	RQ3, RQ4 & RQ5
	Calvache (21)









3.2 Equipment observations: inventory assessment

Reports from two on-site observations on medical equipment have been categorized and counted, one from a Regional Referral Hospital in Mbarara and another from a Private Hospital in Masaka. The medical equipment has been categorized into nine types of medical equipment categories. These categories and respective counts can be found in Table 3 for the Mbarara Regional Referral Hospital and the St. Joseph’s Kitovu Private Hospital. In total, 1,306 and 123 pieces of medical equipment were assessed from the hospital inventory lists, respectively.



TABLE 3 Comparison of the medical equipment inventory lists from St. Joseph’s Hospital Kitovu and Mbarara Regional Referral Hospital, categorized based on on-site observations.



	Category
	St. Joseph’s Hospital Kitovu
	Mbarara Regional Referral Hospital





	Oxygen concentrators
	30
	156



	Suction machines
	13
	35



	Diagnostic laboratory equipment
	13
	62



	Monitoring devices
	12
	174



	Infant care equipment
	11
	48



	Surgical equipment
	9
	31



	Sterilization equipment
	6
	46



	Imaging equipment
	5
	8



	Weighing scales
	3
	74







As a result of the volunteer biomedical technicians’ stay, reports on repaired medical equipment have been collected and analyzed. A total of 28 pieces of medical equipment were repaired in Mbarara and 23 in Masaka. EWH estimates this work caused savings of $102.000 in repair costs.

Some of the assessed equipment was deemed unrepairable. This equipment was abandoned most often due to missing spare parts. At Mbarara, this acquainted for a total of 24 pieces of equipment, and for Masaka, a total of 12. The most common cause of medical equipment failure was identified as issues related to an insufficient supply of equipment power. This included blown fuses, worn batteries, or power supply problems. Mechanical failures were the second most reported, including broken heating elements, compressors, or worn-out parts.

A description of some repaired equipment based on type and its corresponding repair descriptions has been provided in Supplementary Material S2, illustrating some of the common causes of equipment failure.



3.3 Environmental sustainability assessment

The route for a 6-ton container shipped from Rigshospitalet, Copenhagen, Denmark to Kampala, Uganda comprised the following sub-routes, with corresponding estimated GWP100 carbon footprints:




	1.121 km by truck, Rigshospitalet to Kalundborg: 105.4 kg CO2e.

	2.14,534.5 km by container ship: Kalundborg to Mombasa Terminal: 886.3 kg CO2e.

	3.1,164 km by truck: Mombasa Terminal to Kampala: 1098.5 kg CO2e.



The total estimated GWP100 for the shipment was 2,090.3 kg CO2e.




4 Discussion

Improving healthcare in LMICs requires more than good intentions. It requires sustainable, long-term strategies that consider not just the economic factors but also the environmental impact. Healthcare needs continue to grow in these regions and it’s essential that donations of medical equipment are planned with sustainability in mind, ensuring that they offer meaningful, lasting support rather than short-lived relief.

A significant concern surrounding medical equipment donations is the excessive waste generated due to inadequate planning and lack of infrastructure. It is estimated that up to 80% of medical devices in sub-Saharan Africa are donated, yet many are unsuitable and ultimately contribute to medical waste rather than enhancing healthcare delivery (7). The World Health Organization (WHO) reports that as much as 70% of donated medical equipment in sub-Saharan Africa is not used effectively, often due to missing technical support and inadequate user training (9). These findings highlight the need for a shift in donation strategies, focusing on sustainability rather than short-term solutions with insufficient collaboration between donor and recipient.

One critical factor in improving donation effectiveness is addressing the lifecycle of medical equipment, from delivery to disposal. Current literature emphasizes the environmental and health hazards posed by improper disposal of single-use devices, particularly in settings lacking regulatory frameworks (12). A potential solution to mitigate this is the implementation of a "reverse logistics" model, where donors commit to taking back expired or defunctioning devices, ensuring responsible disposal and minimizing environmental harm.

Medical professionals in sub-Saharan countries exhibit a strong willingness to learn about sustainability but lack formal education on the topic. A study in South Africa found that while healthcare professionals expressed a significant interest in sustainability practices, they lacked the necessary knowledge to implement them effectively (19). Integrating sustainability education into medical and technical training programs could bridge this gap and lead to long-term improvements in healthcare waste management.

Another pressing challenge in LMIC healthcare settings is the availability of consistent electricity and infrastructure. Many medical devices require stable power sources, yet power outages remain a significant barrier to effective healthcare delivery (4). This highlights the necessity for donors and manufacturers to consider alternative energy solutions, such as solar-powered medical equipment, which could enhance reliability and sustainability in resource-limited settings.

Beyond equipment donation, broader issues related to healthcare infrastructure must be addressed. Surgery and anesthesia, fundamental components of universal healthcare coverage, require not only functional medical devices but also a stable supply chain, oxygen availability, and facility management (22). Thus, any effective donation model must consider these supporting factors to ensure long-term functionality of the equipment provided.

Innovative approaches, such as drone-based healthcare solutions, have been proposed to bypass traditional infrastructural challenges, particularly in remote regions (10). However, while these technologies show promise, further research is needed to assess their environmental impact and ensure their sustainability.

To enhance sustainability in medical equipment donations, manufacturers must shift their focus towards designing devices tailored to LMIC settings. Many devices are currently designed for high-income countries (HICs), resulting in the equipment being ineffective or impractical in resource-limited environments (23). Designing devices with minimal maintenance requirements, modular spare parts, and easy-to-follow repair manuals could significantly improve usability and longevity of medical equipment in resource-limited settings. Additionally, a “Train-the-Trainer” model has been suggested to equip local healthcare personnel with the skills necessary to maintain and repair medical devices, fostering long-term self-sufficiency (9).

While short-term medical missions (STMMs) have raised concerns about sustainability and long-term impact, initiatives such as Engineering World Health (EWH) demonstrate that well-structured, sustainability-focused work can contribute meaningfully to healthcare improvements (15). By emphasizing repair, training, and capacity-building rather than one-time interventions, self-funded and sustainability-driven STMMs can play a role in strengthening local healthcare infrastructure and ensuring long-term benefits. Benefits of programs like EWH and STMMs is the opportunity for insights in LMICs and building of relations and partnerships. Relations are one of the key elements in a meaningful impact for the healthcare systems in LMICs.

Medical equipment donations ought to be re-evaluated with a focus on sustainability, education, infrastructure integration and strong relations. Instead of viewing donations as a one-time act of aid, they should be embedded in a broader framework of responsible partnerships, preventive maintenance, and long-term healthcare development. A study evaluating 112,040 medical devices across 16 countries found that, 38.4% of equipment was out of service due to factors such as lack of maintenance and spare parts availability (20). Addressing these shortcomings requires donors to tailor their contributions to the specific needs of the recipient community, ensuring a meaningful and lasting impact.

In conclusion, the paradigm of medical equipment donations must evolve towards sustainability-driven practices. Key solutions include responsible disposal programs, improved training initiatives, infrastructure-focused support, and context-aware device design. By integrating these considerations into future aid efforts, healthcare in the Global South can be strengthened more effectively, fostering long-term resilience and sustainability in LMIC healthcare systems.



5 The 8 theses

Based on our field observations and a review of existing literature on sustainable medical equipment donation and healthcare development in LMICs, the following eight principles have been formulated for future sustainable medical equipment donation. These suggested guidelines, to help maximize the long-term impact of medical equipment donations, highlight key factors that can support more effective, context-aware, and sustainable contributions to healthcare systems in the Global South.


	1.Sustainable implementation is the donor’s responsibility. Sustainable medical equipment donations must be planned, implemented, and supported by the donor. The responsibility for long-term impact can never lie with the recipient.

	2.Donor–recipient collaboration is essential. A strong professional relationship and ongoing communication between the donor and recipient are crucial for ensuring trust and a positive long-term outcome.

	3.Context matters: infrastructure must be understood. Donors must conduct thorough assessments of the recipient’s local infrastructure, including energy, water, waste management, and human resources, to ensure compatibility and feasibility of donated equipment.

	4.Installation and technical training are non-negotiable. Donations must be accompanied by appropriate installation and/or training of personnel responsible for setup, operation, and maintenance.

	5.Lifecycle responsibility and appropriate design lie with the donor. Donors are responsible for ensuring that equipment is context-appropriate. This includes considering usability in low-resource settings, availability of spare parts, feasibility of repairs, and access to trained personnel. HIC equipment often underperforms in LMIC settings due to environmental and infrastructural mismatches.

	6.Environmental impact must be evaluated. The carbon footprint of production, shipping, and the disposal of medical equipment must be weighed against the projected local health benefits. Emissions and environmental consequences are an ethical component of donations.

	7.Legal compliance is part of ethical donation. It is the donor’s duty to investigate and comply with local laws, including import regulations and taxation policies, in the recipient country.

	8.Poor quality or outdated equipment is rarely appropriate If medical equipment is considered too outdated, worn or unreliable for use in the donor’s setting, it should not be assumed to be acceptable for the recipient. Donations should meet basic standards of safety, functionality, and relevance.
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Background: Birth defects are an important cause of fetal and neonatal mortality and represent a major global public health concern. Shenzhen has implemented several prevention and control programs in recent years. However, the effectiveness in reducing mortality among affected children has not been systematically evaluated.



Objective: To assess the impact of birth defect prevention and control programs on mortality among children with birth defects in Shenzhen from 2012 to 2023, and to provide evidence for program evaluation and maternal–child health policy development.



Methods: All registered cases of children with birth defects in Shenzhen between 2012 and 2023 were included. The study period was divided into three phases according to program implementation: Phase I (2012–2017), Phase II (2018–2021), and Phase III (2022–2023). Mortality outcomes included early fetal death, late fetal death, and early neonatal death. Trends were analyzed using the Cochran-Armitage test with Bonferroni-adjusted pairwise comparisons. Multivariable logistic regression adjusted for confounders and subgroup analyses were conducted by maternal household registration status (local vs. non-local).



Results: From Phase I to Phase III, early fetal mortality increased (26.1% vs. 29.7% vs. 33.4%), whereas late fetal mortality (5.7% vs. 4.1% vs. 3.6%) and early neonatal mortality (1.0% vs. 0.5% vs. 0.3%) declined significantly(P < 0.001 for trends). Logistic regression showed lower risks of late fetal and early neonatal death in Phases II and III compared with Phase I, with greater reductions among children of non-local mothers.



Conclusion: Birth defect prevention and control programs in Shenzhen were associated with reduced late fetal and early neonatal mortality, especially in non-local populations, Providing evidence to guide maternal-child health policy.
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birth defects, prevention and control programs, mortality, evaluation, Shenzhen





1 Introduction

Birth defects, also known as congenital anomalies, are structural or functional abnormalities (1) from genetic or environmental factors during fetal development. Over 8,000 types of birth defects have been identified and are classified by anatomical system (2), structural/functional characteristics (3) or morphological (4). They are a leading cause of early miscarriage, stillbirth, infant mortality and childhood mortality, and congenital disability (5). In China, approximately 5.6% of newborns are affected annually (6), and national surveillance in 2019 reported 5.7% mortality rate among affected children, including 4.1% stillbirths and 1.7% postnatal deaths (7). Birth defects significantly compromise survival and quality of life while imposing heavy society and families burdens, making them a major public health concern (8–11).

To address this, the Chinese government has strengthened prevention through major public health initiatives, including free preconception health exams, folic acid supplementation, thalassemia control, and neonatal screening in impoverished areas (12). Key policy documents, such as the National Comprehensive Prevention and Control Plan for Birth Defects (13) and the Capacity-Building Plan for Birth Defect Prevention and Control (2023–2027) (14), have established of a three-tiered prevention system: (1) primary prevention via premarital and pre-pregnancy healthcare; (2) secondary prevention through standardized prenatal screening and diagnosis; and (3) tertiary prevention via neonatal screening to reduce congenital disabilities.

As a Special Economic Zone, Shenzhen has integrated national strategies into its public health agenda and, over the past decade, has implemented a series of population-based interventions (Figure 1A).
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FIGURE 1
Introduction of birth defect prevention and control programs in Shenzhen from 2012 to 2023. (A) Timeline of birth defect prevention and control programs in Shenzhen during 2010–2023. (B) The detailed service workflow of thalassemia prevention and control program. (C) The detailed service workflow of non-invasive prenatal testing (NIPT) program. (D) The detailed service workflow of integrated birth defects prevention program.


Since 2010, Shenzhen has introduced a series of programs to prevent birth defects. A free folic acid supplementation program was launched to reduce neural tube defects, followed in 2012 by complimentary premarital and preconception health examinations (15), forming the foundation for early-stage prevention.

In 2016, the city initiated a comprehensive thalassemia prevention program offering free education, screening, genetic testing, and counseling to newly eligible couples (16). The detailed service workflow is illustrated in Figure 1B. In 2017, Shenzhen became the first city in China to implement a population-based non-invasive prenatal testing (NIPT) program, providing free high-throughput sequencing for trisomies 21, 18, and 13 (17), with follow-up counseling and prenatal decision support (Figure 1C).

By 2021, these measures were integrated into a comprehensive program covering women with Guangdong household registration, spouses of registrants, and those with valid residence permits (Figure 1D). Services expanded to include folic acid supplementation, preconception examinations, thalassemia prevention, free nuchal translucency (NT) and Level II ultrasound screening, maternal serum testing for Down syndrome, subsidies for tertiary diagnostic testing in high-risk cases (18), and free screening for metabolic disorders, hearing loss, and retinopathy of prematurity.

These initiatives mark a shift from disease-specific to life-course prevention, embedding interventions across premarital, preconception, prenatal, and neonatal stages. As a result of these initiatives, the coverage rate of thalassemia screening among pregnancy couples in Shenzhen increased from 11% before 2017 to 88% in 2023, the NIPT coverage rate rose from 20% to 93%, and the prenatal fetal structural anomaly screening coverage rate reached 96%—data from Shenzhen Maternal and Child Health Information System (MCHIS). Despite these gains, their impact on health outcomes, particularly mortality among affected children, remains underexplored. Existing studies have emphasized process indicators, excluded fetal deaths before 28 weeks, and often overlooked disparities related to maternal household registration (19–22)—a key determinant in Shenzhen, where migrants comprise 65.9% of the population and face barriers to maternal health services.

Globally, early neonatal deaths account for over 70% of neonatal mortality, with congenital anomalies and prematurity remaining leading causes, especially in high-income settings where declines have been modest (23–25). Thus, assessing perinatal and early neonatal mortality provides meaningful insight into the potential impact of birth defect prevention programs, which specifically target these major contributors.

This study uses data spanning 2012–2023 from MCHIS to assess the impact of these programs on early fetal, late fetal, and early neonatal mortality, providing evidence to guide maternal and child health policy in China.



2 Methods


2.1 Study population

The study population comprised all children with birth defects who were delivered in Shenzhen hospital between 2012 and 2023, including cases diagnosed prenatally or within the first year after birth (encompassing stillbirths, fetal deaths, and live births). Cases involving minor abnormalities or clinical variants (e.g., pericardial effusion, pulmonary hypertension, twin-to-twin transfusion syndrome) and metabolic disorders in neonates were excluded from the registry.

Surveillance data included demographic information of the mother and child, pregnancy outcomes, and details of birth defect diagnosis and classification. Demographic variables were sourced from prenatal health records in the SMCHIS, while diagnostic and outcome data were extracted from clinical documentation. Diagnoses of birth defects were based on the International Classification of Diseases, 10th Revision (ICD-10) (26). Cases were registered within three days of diagnosis by healthcare professionals through the SMCHIS. The study protocol was approved by the Ethics Committee of Shenzhen Maternity and Child Healthcare Hospital (Approval No. SFYLS [2024]110). Informed consent was waived because the research utilized fully anonymized, retrospective administrative data, and involved no more than minimal risk to the subjects and using these data did not adversely affect the rights or welfare of the participants.



2.2 Data quality

Data quality was ensured through a multi-tiered audit process: obstetric institutions, district-level maternal and child health hospitals, and the municipal maternal and child health hospital conducted monthly, quarterly, and annual reviews to validate data accuracy and completeness, respectively, based on laboratory reports and medical records.



2.3 Division of research stages

The study period was 2012–2023. At the outset, two foundational programs—the free folic acid supplementation program and the free premarital and preconception health check-ups program—had already been implemented and continued throughout the entire study period. These ongoing measures were therefore not the focus of our phase-specific analysis. Given the close initiation timelines of the Thalassemia Prevention and Control Program (December 2016) and the Non-Invasive Prenatal Testing (NIPT) Program (May 2017), together with the typical lag time required for policy uptake and full implementation, we divided the study period into three distinct phases:


	-Phase I (2012–2017): Foundational Stage, characterized by the initial implementation of core preventive measures (folic acid, premarital/preconception checks).

	-Phase II (2018–2021): Expansion Phase, marked by the scaling up of comprehensive screening programs (thalassemia prevention, NIPT).

	-Phase III (2022–2023): Integration and Enhancement Phase, defined by the launch of the 2021 Comprehensive Birth Defect Prevention Initiative, integrating new services (e.g., free level II ultrasound, monogenic disease screening/diagnosis).



Because these programs were introduced sequentially and overlapped in practice, the study design does not aim to isolate the independent effect of each single program. Instead, our analytic framework treats each phase as a cumulative package of programs, reflecting the real-world evolution of Shenzhen's programs. The overlapping nature of these interventions is illustrated in Figure 2.

[image: Venn diagram depicting three phases of birth defect prevention initiatives in China: Phase I (2012–2017) includes free folic acid supplementation and premarital check-ups, Phase II (2018–2021) adds thalassemia control and non-invasive prenatal testing, and Phase III (2022–2023) shows an integrated prevention program.]
FIGURE 2
Sequential and overlapping implementation of birth defect prevention and control programs in Shenzhen.





2.4 Characteristic indicators

The study included several variables reflecting the characteristics of children with birth defects and their mothers: maternal age, maternal education level, maternal household registration type, parity, plurality, number of antenatal visits, maternal comorbidities, obstetric complications and pregnancy outcome. Given that maternal age ≥35 years is an indication for invasive prenatal testing (27), maternal age was categorized as <35 years and ≥35 years. Education level was classified as low (high school or below) and high (college or above). Maternal household registration type (hukou) was categorized as local-registered and non-local-registered. Plurality was defined as singleton (1 fetus) or multiple (>1 fetus). Parity was categorized as nulliparous (0 prior deliveries) or multiparous (≥1 prior delivery). Number of antenatal visits was categorized as <5 times vs. ≥5 times according to the national standard in China. Maternal comorbidities include hypertension, preeclampsia, diabetes, and major chronic diseases. Obstetric complications include such as placental abruption, premature rupture of membranes, and preterm delivery. Pregnancy outcomes were classified as live birth or fetal death/stillbirth. Birth defect cases were categorized into four subgroups based on congenital anomaly characteristics: (1) isolated structural anomalies (ISA); (2) multiple congenital anomalies (MCA); (3) chromosomal abnormalities/genetic abnormalities(C/GAs); and (4) other congenital anomalies (OCA). ISA included defects involving the central nervous system, cardiovascular system, gastrointestinal tract, genitourinary system, musculoskeletal system/other organs, and orofacial clefts. MCA was defined as the presence of two or more unrelated anomalies across different organ systems. C/GAs included chromosomal disorders such as polyploidy, aneuploidy, and gene disorders such as thalassemia. OCA encompassed congenital anomalies not included in the previous three groups (19).



2.5 Outcome measures

The primary outcome measures were early fetal death, late fetal death, and early neonatal death. In accordance with WHO-defined Perinatal Period I criteria, which is adopted by China, perinatal mortality includes stillbirths from 28 gestational weeks to neonatal deaths within 7 days (8). Therefore, in this article, fetal deaths were classified as early fetal death (fetal deaths <28 gestational weeks) and late fetal death (fetal deaths ≥28 gestational weeks). Early neonatal death was defined as death occurring between 0 and 6 days after birth.



2.6 Statistical analysis

Categorical variables were summarized as frequencies and percentages. Mortality rates with 95% confidence intervals (CIs) were estimated for each study phase. Trends across phases were evaluated using the Cochran–Armitage test, with subgroup analyses by maternal household registration. Pairwise comparisons were performed using the Wilcoxon rank-sum test (Mann–Whitney U test) with Bonferroni correction. Multivariable logistic regression assessed associations between study phases and mortality outcomes, adjusting for maternal household registration, maternal age, maternal education level, parity and plurality. Subgroup analyses by maternal household registration also applied Bonferroni correction. As missing data covariates missingness less than 10%, no imputation was conducted. All statistical analyses were performed in R software (v4.3.0), with two-sided P value < 0.05 was considered statistically significant.




3 Results


3.1 Basic characteristics of children with birth defects and their mothers

The basic characteristics of children with birth defects and their mothers across the three study phases are summarized in Table 1. From 2012 to 2023, a total of 87,858 cases were registered in Shenzhen, including 41,056 in Phase I, 31,818 in Phase II, and 14,984 in Phase III.



TABLE 1 Basic characteristics of children with birth defects and their mothers.



	Variables
	Phase I (2012–2017)
	Phase II (2018–2021)
	Phase III (2022–2023)
	P for trend



	(N = 41,056)
	(N = 31,818)
	(N = 14,984)





	Maternal household registration
	
	
	
	<0.001



	 Local-registered
	31,323 (76.3%)
	21,057 (66.2%)
	9,127 (60.9%)
	



	 Non-local-registered
	9,733 (23.7%)
	10,761 (33.8%)
	5,857 (39.1%)
	



	Maternal education level
	
	
	
	<0.001



	 High school or below
	33,591 (81.8%)
	21,569 (67.8%)
	7,984 (53.3%)
	



	 College or above
	7,446 (18.1%)
	10,248 (32.2%)
	7,000 (46.7%)
	



	Maternal age
	
	
	
	<0.001



	 <35 yrs
	35,328 (86.0%)
	26,229 (82.4%)
	11,849 (79.1%)
	



	 ≥35 yrs
	5,727 (13.9%)
	5,589 (17.6%)
	3,135 (20.9%)
	



	Plurality
	
	
	
	0.037



	 Singleton
	38,057 (92.7%)
	30,189 (94.9%)
	14,153 (94.5%)
	



	 Multiple
	2,030 (4.9%)
	1,629 (5.1%)
	831 (5.5%)
	



	Parity
	
	
	
	<0.001



	 Nulliparous
	21,220 (51.7%)
	15,034 (47.3%)
	6,954 (46.4%)
	



	 Multiparous
	18,927 (46.1%)
	16,657 (52.4%)
	8,030 (53.6%)
	



	Antenatal visits
	
	
	
	<0.001



	 <5
	29,109 (70.9%)
	22,319 (70.1%)
	10,980 (73.3%)
	



	 ≥5
	11,947 (29.1%)
	9,499 (29.9%)
	4,004 (26.7%)
	



	Maternal comorbidities
	
	
	
	<0.001



	 No
	38,437 (93.6%)
	28,573 (89.8%)
	12,898 (86.1%)
	



	 Yes
	2,619 (6.4%)
	3,245 (10.2%)
	2,086 (13.9%)
	



	Obstetric complications
	
	
	
	<0.001



	 No
	35,707 (87.0%)
	26,858 (84.4%)
	12,904 (86.1%)
	



	 Yes
	5,349 (13.0%)
	4,960 (15.6%)
	2,080 (13.9%)
	



	Outcome of the birth
	
	
	
	<0.001



	 Live birth
	28,036 (68.3%)
	21,067 (66.2%)
	9,447 (63.0%)
	



	 Fetal death/stillbirth
	13,020 (31.7%)
	10,751 (33.8%)
	5,537 (37.0%)
	



	Birth defect type
	
	
	
	



	 ISA
	31,747 (77.3%)
	22,732 (71.4%)
	9,905 (66.1%)
	<0.001



	 MCA
	3,997 (9.7%)
	3,442 (10.8%)
	1,623 (10.8%)
	<0.001



	 C/GAs
	2,269 (5.5%)
	3,561 (11.2%)
	2,530 (16.9%)
	<0.001



	 OCA
	3,043 (7.4%)
	2,083 (6.5%)
	926 (6.2%)
	0.031







Over time, the sociodemographic profile of mothers changed markedly. The proportion of non-local-registered mothers increased steadily from 23.7% in Phase I to 39.1% in Phase III (P for trend < 0.001). Similarly, the proportion of mothers aged ≥35 years rose from 13.9% to 20.9% (P for trend <0.001), while maternal education levels improved substantially, with college or above rising from 18.1% to 46.7% (P for trend <0.001). Reproductive characteristics also shifted. Multiparous mothers increased from 46.1% to 53.6% (P for trend <0.001), and multiple gestations rose slightly from 4.9% to 5.5% (P = 0.037), although the latter change was small in magnitude. The proportion of women with ≥5 antenatal visits decreased modestly over time (29.1%–26.7%, P for trend <0.001). Regarding maternal health status, comorbidities became more prevalent (6.4%–13.9%, P for trend <0.001), as did obstetric complications (13.0% to 13.9%, P for trend <0.001). Correspondingly, the proportion of fetal deaths or stillbirths increased from 31.7% to 37.0% (P for trend <0.001). The distribution of birth defect types also shifted. Isolated structural anomalies decreased from 77.3% to 66.1% (P for trend <0.001), while chromosomal/genetic anomalies rose markedly from 5.5% to 16.9% (P for trend <0.001). Multiple congenital anomalies also showed a modest but significant increase (9.7% to 10.8%, P for trend <0.001), whereas other congenital anomalies declined slightly (7.4% to 6.2%, P = 0.031).

Together, these findings highlight substantial temporal changes in maternal demographics, pregnancy characteristics, and the spectrum of birth defects, which should be considered when interpreting mortality trends across phases.



3.2 Mortality rates and trends among children with birth defects

Figure 3 and Table 2 summarize mortality rates and their temporal trends across the three phases. Overall, early fetal death increased significantly from 26.1% (95% CI: 25.6–26.5) in Phase I to 33.4% (95% CI: 32.6–34.1) in Phase III (P for trend <0.001), with significant differences across both transitions. In contrast, late fetal death decreased from 5.6% (95% CI: 5.4–5.9) to 3.6% (95% CI: 3.3–3.9) (P for trend <0.001) and early neonatal death showed a consistent downward trend, from 1.0% (95% CI: 0.9–1.1) in Phase I to 0.3% (95% CI: 0.3–0.4) in Phase III (P for trend <0.001), with reductions observed between both Phase I and II and Phase II and III.


[image: Bar chart comparing early foetal, late foetal, and early neonatal mortality percentages across three periods: 2012–2017, 2018–2021, and 2022–2023, with total mortality increasing slightly over time and early foetal mortality being the largest component in all periods.]
FIGURE 3
Trends on mortality among children with birth defects from 2012 to 2023. *: P value of Cochran-Armitage Test <0.001.




TABLE 2 Mortality rates and 95%CI among children with birth defects.



	Outcomes
	All
	Birth defect type
	Maternal household registration



	ISA
	MCA
	C/GAs
	OCA
	Local-registered
	Non-local-registered





	Early fetal death



	Phase I
	26.1% (25.6–26.5)
	18.3% (17.8–18.7)
	45.6% (44.1–47.2)
	73.1% (71.3–74.9)
	46.9% (45.1–48.6)
	27.2% (26.3–28.1)
	25.7% (25.2–26.2)



	Phase II
	29.7% (29.2–30.2)
	19.3% (18.8–19.8)
	44.8% (43.1–46.4)
	74.3% (72.8–75.7)
	42.2% (40.1–44.4)
	28.2% (27.3–29.0)
	30.5% (29.9–31.1)



	Phase III
	33.4% (32.6–34.1)
	20.1% (19.3–20.9)
	48.6% (46.1–51.0)
	73.1% (71.4–74.8)
	40.2% (37.1–43.4)
	30.6% (29.4–31.8)
	35.2% (34.2–36.1)



	Pa
	<0.001
	<0.001
	0.135
	0.970
	<0.001
	<0.001
	<0.001



	Pb
	<0.001
	0.007
	1
	0.977
	0.003
	0.363
	<0.001



	Pc
	<0.001
	0.287
	0.035
	0.938
	0.86
	0.003
	<0.001



	Late fetal death



	Phase I
	5.6% (5.4–5.9)
	4.3% (4.1–4.5)
	11.6% (10.6–12.6)
	9.0% (7.9–10.3)
	9.6% (8.6–10.7)
	3.9% (3.5–4.3)
	6.2% (5.9–6.5)



	Phase II
	4.1% (3.9–4.3)
	2.8% (2.6–3.0)
	7.4% (6.6–8.3)
	8.5% (7.7–9.5)
	5.4% (4.5–6.4)
	3.1% (2.8–3.5)
	4.6% (4.3–4.9)



	Phase III
	3.6% (3.3–3.9)
	2.0% (1.7–2.3)
	8.9% (7.6–10.4)
	6.4% (5.5–7.4)
	3.9% (2.8–5.3)
	3.5% (3.0–4.0)
	3.7% (3.3–4.1)



	Pa
	<0.001
	<0.001
	<0.001
	0.001
	<0.001
	0.072
	<0.001



	Pb
	<0.001
	<0.001
	<0.001
	1
	<0.001
	0.008
	<0.001



	Pc
	0.029
	<0.001
	0.196
	0.005
	0.244
	0.66
	<0.001



	Early neonatal death



	Phase I
	1.0% (0.9–1.1)
	0.7% (0.7–0.8)
	2.4% (1.9–2.9)
	0.5% (0.3–0.9)
	2.2% (1.7–2.8)
	0.5% (0.4–0.7)
	1.1% (1.0–1.3)



	Phase II
	0.5% (0.5–0.6)
	0.4% (0.3–0.5)
	1.3% (1.0–1.8)
	0.2% (0.1–0.4)
	1.0% (0.6–1.5)
	0.3% (0.2–0.4)
	0.7% (0.6–0.8)



	Phase III
	0.3% (0.3–0.4)
	0.3% (0.2–0.5)
	0.7% (0.4–1.2)
	0.0% (0.0–0.2)
	0.5% (0.2–1.3)
	0.3% (0.2–0.4)
	0.4% (0.3–0.5)



	Pa
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	0.007
	<0.001



	Pb
	<0.001
	<0.001
	<0.001
	0.057
	<0.001
	0.014
	<0.001



	Pc
	0.034
	0.780
	0.258
	0.278
	0.566
	1
	0.029




	aP value for Cochran-Armitage Test.


	bP value for Bonferroni correction between Phase I and Phase II.


	cP value for Bonferroni correction between Phase II and Phase III.







When stratified by defect type, patterns differed. For isolated structural anomalies, early fetal death rose modestly from 18.3% to 20.1%, though the Phase II–III increase was not statistically significant (Pc = 0.287). Late fetal death declined steadily (4.3%–2.0%), and early neonatal death decreased to 0.3%, with no further decline after Phase II. For multiple congenital anomalies, early fetal death increased in Phase III (45.6% to 48.6%, Pc = 0.035), while both late fetal death and early neonatal death decreased, with the sharpest declines occurring in Phase II. For chromosomal/genetic anomalies, early fetal death remained persistently high (≈73%) with no meaningful temporal change, whereas late fetal death declined in Phase III (Pc = 0.005) and early neonatal death showed only a modest decrease.

Stratification by maternal household registration revealed further heterogeneity. In Phase I, early fetal death was slightly lower among non-local mothers compared with local mothers (25.7% vs. 27.2%), but the increase over time was greater among non-local populations (an increase of 9.5 percentage points vs. 3.4 percentage points in locals by Phase III). By contrast, reductions in late fetal and early neonatal deaths were more substantial among non-local groups (declines of 2.5 and 0.7 percentage points, respectively), suggesting differential temporal patterns across populations.



3.3 Multivariable logistic regression analysis

Table 3 presents results from multivariable logistic regression. After adjusting for maternal demographic and obstetric factors, early fetal death showed significantly increased odds in Phase II (AOR = 1.31, 95% CI: 1.27–1.35) and Phase III (AOR = 1.56, 95% CI: 1.50–1.63) compared with Phase I. Although the absolute increase in early fetal death was modest, an odds ratio above 1.5 in Phase III suggests a clinically meaningful elevation in risk that warrants attention in perinatal care practices. In contrast, late fetal death was less likely in later phases, with reductions in both Phase II (AOR = 0.74, 95% CI: 0.69–0.79) and Phase III (AOR = 0.67, 95% CI: 0.61–0.73). These effect sizes indicate an approximately 25%–33% lower risk, which is of public health importance given the burden of late fetal mortality. Early neonatal death also declined substantially, with nearly a 40% reduction in Phase II (AOR = 0.61, 95% CI: 0.51–0.72) and over 50% in Phase III (AOR = 0.47, 95% CI: 0.35–0.61).



TABLE 3 Multivariable logistic regression analysis between study phases and mortality outcomes.



	Outcomes
	Alla
	Local-registeredb
	Non-local-registeredb
	P for interactionc



	AOR (95% CI)
	P
	AOR (95% CI)
	Padjust
	AOR(95% CI)
	Padjust





	Early fetal death



	Phase I
	Reference
	
	Reference
	
	Reference
	
	



	Phase II
	1.309 (1.265–1.354)
	<0.001
	1.069 (0.993–1.149)
	0.225
	1.673 (1.596–1.753)
	<0.001
	<0.001



	Phase III
	1.564 (1.499–1.631)
	<0.001
	1.229 (1.127–1.340)
	<0.001
	2.112 (1.985–2.249)
	<0.001
	<0.001



	Late fetal death



	Phase I
	Reference
	
	Reference
	
	Reference
	
	



	Phase II
	0.741 (0.691–0.793)
	<0.001
	0.827 (0.713–0.959)
	0.035
	0.709 (0.655–0.768)
	<0.001
	0.246



	Phase III
	0.668 (0.606–0.734)
	<0.001
	1.025 (0.860–1.219)
	1
	0.604 (0.535–0.680)
	<0.001
	<0.001



	Early neonatal death



	Phase I
	Reference
	
	Reference
	
	Reference
	
	



	Phase II
	0.608 (0.510–0.722)
	<0.001
	0.576 (0.369–0.884)
	0.039
	0.597 (0.492–0.720)
	<0.001
	0.617



	Phase III
	0.465 (0.350–0.606)
	<0.001
	0.747 (0.430–1.247)
	0.839
	0.403 (0.286–0.553)
	<0.001
	0.243




	aModel 1 adjusting for maternal household registration, maternal age, maternal education level, parity, plurality, antenatal visits, maternal comorbidities and obstetric complications.


	bModel 2 adjusting for maternal age, maternal education level, parity and plurality, antenatal visits, maternal comorbidities and obstetric complications.


	cModel 3 adds the interaction term of mother's household registration type and time stage on the basis of model 1.


	Padjust: P value of Bonferroni correction for multiple testing across subgroup analyses.







The interaction analyses confirmed that these temporal patterns differed significantly between local and non-local populations for early and late fetal death (P for interaction <0.001), but not for early neonatal death, suggesting that changes in mortality patterns over time were unequally distributed across population subgroups. Stratified analyses revealed heterogeneity by maternal household registration. Among local-registered mothers, the risk of early fetal death rose modestly in Phase III (AOR = 1.23, 95% CI: 1.13–1.34), a small but notable increase that may still carry clinical relevance. Late fetal death showed a transient reduction in Phase II but not in Phase III, while early neonatal death declined in Phase II (AOR = 0.58, 95% CI: 0.37–0.88), corresponding to about a 40% reduction, though the Phase III association was attenuated and no longer significant. In contrast, among non-local-registered mothers, early fetal death increased more sharply across both transitions (Phase II: AOR = 1.67, 95% CI: 1.60–1.75; Phase III: AOR = 2.11, 95% CI: 1.99–2.25). Meanwhile, both late fetal death and early neonatal death consistently declined, with Phase III showing the strongest reductions (late fetal death: AOR = 0.60, 95% CI: 0.54–0.68; early neonatal death: AOR = 0.40, 95% CI: 0.29–0.55).




4 Discussion

Based on data from MCHIS, this study evaluated the impact of these programs on mortality among affected children. The results demonstrated a consistent decline in late fetal and early neonatal mortality rates as the prevention programs progressed, although trends varied across different types of birth defects. Multivariable logistic regression analyses, adjusting for potential confounders, yielded consistent findings. These changes may be attributed to several factors. The enhanced screening programs, such as advanced techniques like NIPT and expanded ultrasound, may improved the detection rate of severe fetal birth defects earlier in gestation (28, 29). This enabled more comprehensive prenatal counseling for affected families. Consequently, some families, upon diagnosis of severe fetal anomalies, opted for elective termination of pregnancy before 28 weeks of gestation, contributing to the observed increase in early fetal mortality (30). On the other hand, improvements in prenatal management and neonatal care technologies have enhanced the survival probability of fetuses with structural anomalies, thereby reducing their risk of death in late fetal and early neonatal periods (31–33). The decline in late fetal and early neonatal mortality appeared larger among children born to mothers without Shenzhen household registration, who had higher baseline mortality levels in Phase I.

In line with our findings, international experiences have also highlighted the value of comprehensive congenital anomaly prevention strategies. Postoev et al. assessed the impact of a prenatal ultrasound screening program implemented in 2000 on perinatal mortality due to birth defects in the Kola Peninsula (Northwest Russia), which included 30,448 newborns between 1973 and 2011, reported a decline in perinatal mortality from 21.2‰ during 1973–2000 to 10.0‰ during 2001–2011 (34). Similarly, a population-based cohort study in Northern Netherlands, involving 8,535 fetuses and newborns with congenital anomalies from 1973 to 2011, evaluated the effects of prenatal screening introduced in 2007. The study found a significant increase in therapeutic termination of pregnancy at early gestational ages and in early fetal deaths, while perinatal mortality declined markedly after the implementation of prenatal screening (19). These findings align with our results, indicating that declines in late fetal and early neonatal mortality coincided with the implementation of birth defect prevention and control initiatives. Such temporal associations may contribute to mitigating adverse perinatal outcomes, potentially lessening maternal physical and emotional trauma, as well as the broader social and healthcare burden associated with birth defects (35). The WHO has emphasized integrated approaches combining pre-conception care, folic acid supplementation, prenatal screening, and early intervention as cost-effective public health measures (26, 36). Similarly, analysis for global and developing countries have demonstrated that multiple preventive interventions can reduce the burden of congenital anomalies and improve child survival (37, 38). These global perspectives underscore the importance of developing context-specific, multifaceted prevention programs in China.

The proportion trend of chromosomal/genetic anomalies appears to coincide with the progressive refinement of birth defect prevention programs. During phase II (2018–2021), Shenzhen strengthened the detection of hemoglobinopathies and common chromosomal aneuploidies, when the proportion of chromosomal/genetic anomalies increased from 6.5% to 11.4%. In phase III (2022–2023), with the expansion of screening coverage, the proportion reached 16.9%. In addition, the increasing proportion of advanced maternal age pregnancies, may also explain the rising proportion (39, 40). Throughout the three phrases, early fetal mortality among children with chromosomal/genetic anomalies remained consistently high (ranging from 72.6% to 73.1%), with no statistically significant differences (P > 0.05). However, the late fetal mortality decreased from 11.0% to 6.2% (Pa < 0.001), and early neonatal mortality declined from 1.1% to 0.0% (Pa < 0.001), with statistically significant differences. These trends may suggest two possibilities: first, prevention and control programs may have contributed to earlier detection and potential intervention for severe chromosomal/genetic anomalies, which could be associated with reduced perinatal mortality risk; second, the broader screening coverage likely increased the detection of milder cases, thereby expanding the number of diagnosed anomalies and potentially helping to stabilize early fetal mortality among children with chromosomal/genetic anomalies.

This study also found that the association between the birth defect prevention and control program and mortality outcomes varied by maternal household registration status. Among the non-local-registered population, notable reductions were observed in late fetal death and early neonatal death across the three phases, whereas changes among the local-registered group were less evident. These patterns may reflect different levels of program relevance between groups. At the same time, higher baseline mortality rates with potential regression to the mean, variations in healthcare-seeking behaviour, access to services, and broader secular improvements in perinatal care may also have contributed to the observed trends. Previous studies have shown that migrant women are more likely to rely on emergency obstetric services rather than preventive care, resulting in lower coverage of routine antenatal check-ups compared with local residents, which in turn delays recognition and intervention for adverse pregnancy outcomes (41, 42). Migrant women also face elevated risks of stillbirth, perinatal, and neonatal mortality, partly due to poorer quality or delayed access to medical services. In some European countries, exclusion of undocumented migrants from free maternity care has been shown to increase the risk of stillbirth and neonatal death by 1.5 to 2 times (43, 44). By extending program coverage to both local and migrant populations, Shenzhen has helped to narrow gaps in antenatal healthcare provision and utilization. For the local-registered population, who already had better access to care and higher health literacy, the additional services may have had limited incremental impact. In contrast, expanded program coverage may have improved access to prenatal care among non-local-registered women, which corresponded with reductions in late fetal death and early neonatal mortality in their children with birth defects.

There are several strengths in this study. Firstly, this study leverages data from the Shenzhen Maternal and Child Health Information System (MCHIS), which includes comprehensive birth defect surveillance data from over 87,000 children over a 12-year period. The large sample size provides robust statistical power to evaluate temporal trends in mortality among children with birth defects, thereby enhancing the reliability of the findings. Secondly, the stratification of data by maternal household registration (local vs. non-local) offers unique insights into the disparities in the effectiveness of policy interventions among different population groups. This analysis provides a nuanced understanding of the program's impact, especially in a rapidly urbanizing, migrant-heavy context. Thirdly, by dividing the study period into three phases, we are able to examine how birth defect mortality rates evolved over time as Shenzhen's birth defect prevention policies were progressively implemented. This longitudinal perspective allows us to track trends and identify the key periods during which policy changes may have had the most significant impact.

However, there are also some limitations. First, due to its retrospective cohort design, causal inferences cannot be definitively drawn. Although significant temporal declines in mortality were observed during the period of program implementation, these trends may also reflect concurrent improvements in maternal and child health services, socioeconomic development, and access to care. Therefore, further prospective or quasi-experimental studies are warranted to more robustly evaluate policy impacts. Second, as the dataset does not clearly distinguish between medical termination and spontaneous miscarriage, we are unable to definitively distinguish between medical termination and spontaneous miscarriage. This limitation hinders a precise attribution of causes underlying the mortality trends. Future research incorporating granular data on specific causes of death and termination indications would be invaluable for further clarifying these complex relationships. Tirdly, due to data limitations, we were unable to obtain more detailed subgroup-specific coverage information for each intervention, as well as income or health insurance coverage. The differences could partly influence the observed outcomes so it is neccessary for us to be more careful in interpreting the subgroup results. Finally, this study focused primarily on early and late fetal death and early neonatal death, but did not assess long-term mortality outcomes, such as infant or childhood mortality, which may lead to an underestimation of its overall effect on survival outcomes. Nevertheless, focusing on perinatal and early neonatal outcomes remains highly relevant.



5 Conclusion

In summary, during the implementation period of birth defect prevention and control programs, late fetal and early neonatal mortality in Shenzhen showed a significant decline, particularly among non-local populations. These reductions in mortality coincided with the implementation of the programs, suggesting that the initiatives may have contributed to improved detection and earlier intervention for birth defects, thereby potentially reducing the burden on affected families and society. While causality cannot be established, the observed temporal associations underscore the importance of sustaining comprehensive prevention and control programs. For policymakers in other rapidly urbanizing regions, Shenzhen's experience may provide valuable insights for designing integrated maternal and child health strategies.
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Objectives
The charging policy of pharmacy intravenous admixture service (PIVAS) is not merely a minor “billing issue” confined to individual hospitals, but rather a critical component that impacts the safety, efficiency, equity, and long-term sustainability of the national healthcare system. Its implications extend across patients, medical institutions, the pharmaceutical industry, and even the broader public health landscape. To establish a foundation for the national charging standard of intravenous admixture service, this study comprehensively investigated and analyzed the operational costs and current charging policies of PIVAS across 30 provinces in China.
Methods
Questionnaires were distributed through the “Wenjuan Xing” platform from May 6th to 1 July 2022. After data generation and export by the platform, statistical and descriptive analyses of the questionnaire results were conducted using statistical software, including EXCEL, SPSS.
Results
A total of 761 PIVAS surveyed, 91.59% were affiliated with the pharmacy department, while 6.70% belonged to the hospital independent department. Most PIVAS strongly agreed with imposing fees, while most tertiary hospitals agreed that dispensing fees should be categorized based on hospital levels; however, most secondary hospitals disagreed. Approximately 60.58% of PIVAS have implemented a charging system which allows charges after inspection and evaluation. Regarding changes for different drugs nationwide, common drugs had an average charge standard of 4.39 yuan per bag while antibacterial drugs averaged 5.01 yuan per bag. Hazardous drugs had an average charge of 23.17 yuan per bag, whereas parenteral nutrition solutions averaged 38.75 yuan per bag. The annual operating cost of PIVAS in China was approximately RMB 2,098,100, with the integrated operating cost comprising 89.36% of the total, while dispensing cost accounted for only 10.64%. Human costs emerged as the highest annual consumption (74.20%), followed by facility maintenance (4.77%) and equipment acquisition costs (3.44%).
Conclusion
The lack of a unified inspection and evaluation standard as well as charging standard in China is currently an urgent issue that needs to be addressed. The existing charging standard falls below the recommended level, thus it is necessary to develop a more reasonable and equitable charging standard that takes into account operational costs. This study can serve as an empirical reference for national medical insurance and health administration authorities in establishing unified regulatory standards and dynamic pricing adjustment mechanisms for PIVAS. It contributes to the transition of PIVAS from “regionally fragmented management” to “nationally standardized operations,” thereby supporting the dual objectives of enhancing healthcare service quality and optimizing the utilization efficiency of medical insurance funds.
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1 INTRODUCTION
The Pharmacy Intravenous Admixture Service (PIVAS) is a department within medical institutions that offers professional and technical services for the centralized admixture of intravenous medications for patients. The establishment of PIVAS not only enhances the quality of finished infusion products, but also promotes rational drug utilization, optimizes human resource allocation, improves nursing work quality, and prevents occupational exposure among medical staff. Consequently, it has become an inevitable developmental trend in China’s hospital infusion drug dispensing (Hi, 2010). In December 2021, the Guidelines for the Construction and Management of Pharmacy Intravenous Admixture Service (Trial) issued by the National Health Commission have further advanced and reinforced the construction and management of PIVAS in medical institutions. Currently, over 2,000 medical institutions in China have established PIVAS, catering to 3–4 million beds (Yu and Wu, 2021), indicating a positive overall development.
The construction and operation costs of PIVAS are significantly higher than those of traditional pharmacies due to its distinct working model from the traditional pharmaceutical service model of pharmacy. Additionally, it also requires pharmacists to possess higher levels of professional and technical abilities. In 2004, Cao et al. (2004) conducted a comprehensive investigation and analysis of 11 hospitals in Shanghai that implemented PIVAS, revealing a significant “inverted” input-output pattern where only parenteral nutrition solutions were being charged.
The Zero-Markup Drug Policy necessitates a comprehensive assessment of the operational costs and benefits of PIVAS, as well as the establishment of reasonable charging standards. These factors serve as crucial foundations for ensuring the stable functioning and sustainable development of PIVAS (Pang et al., 2020; Tang et al., 2018; Xu et al., 2020; Wang and Xiang, 2016). However, currently in China, there is a lack of a standardized method for calculating and referencing PIVAS costs, resulting in a dearth of accurate regional benchmarks. Consequently, the formulated charge standards exhibit significant variations that fail to accurately reflect the service value provided by PIVAS pharmacists.
From May to July 2022, the National Institute of Hospital Administration under the National Health Commission of the People’s Republic of China and the Central Intravenous Admixture Service Committee affiliated with the Chinese Pharmacists Association jointly organized a nationwide research project on PIVAS for medical institutions. The survey covered PIVAS in medical institutions across 30 provinces, autonomous regions, and municipalities directly under the Central government (excluding Tibet Autonomous Region).
PIVAS currently faces three major challenges. First, the operational costs of PIVAS—including human resources, consumables, and equipment maintenance—have been increasing annually. However, the charging policy adjustment cycle is long and the process is complex, resulting in a situation where cost increases outpace fee increases, thereby continuously reducing cost coverage. Second, at the service level, efforts to control costs and reduce manpower may lead to an increased risk of service quality degradation. Third, at the development level, the imbalance between income and expenditure prevents most hospitals from investing in technological upgrades, leading to stagnant service efficiency and significant regional disparities (Yang et al., 2020).
With the continuous advancement of PIVAS and the emergence of intelligent technologies, intelligent supervision systems for drug dispensing based on image recognition, as well as integrated information platforms such as the “intelligent prescription review system combined with IoT-based dispensing equipment and an electronic traceability platform” (Deng et al., 2024; Wang et al., 2022; Tian et al., 2024), have become key focal points in recent years. These innovations are also essential for enhancing quality control, improving efficiency, and preventing risks (Qiu et al., 2024; Yin et al., 2023; Wang et al., 2025).
Therefore, establishing reasonable and fair charging standards is crucial to balancing PIVAS income and expenditure and promoting its sustainable development. This paper aims to comprehensively grasp the operational status, cost structure, current pricing practices, and existing challenges faced by PIVAS in China, thereby offering valuable insights for promoting high-quality and sustainable development of centralized intravenous admixture service.
2 MATERIALS AND METHODS
2.1 Participants
The survey subjects were selected from PIVAS in medical institutions across 30 provinces, autonomous regions, and municipalities directly under the Central Government (excluding Tibet Autonomous Region).
The survey period spanned from May 6 to 1 July 2022. Electronic questionnaires were disseminated via the “Questionnaire Star” platform, and within the research group, experts representing provinces, autonomous regions, and municipalities directly under the Central government took charge of coordinating with PIVAS leaders from relevant medical institutions in their respective areas to complete the questionnaires.
2.2 Survey content
The questionnaire utilized in this study was a self-designed non-scale instrument. The final version of the questionnaire was developed through discussions and consensus reached by the Institute of Hospital Management of the National Health Commission and the Central Intravenous Admixture Service Committee of Chinese Pharmacists Association.
The questionnaire encompassed seven sections, including: (1) hospital basic information; (2) PIVAS basic information; (3) PIVAS personnel situation; (4) PIVAS quality control; (5) current charging policy of PIVAS; (6) operating cost analysis of PIVAS; and (7) suggestions for PIVAS fees.
In total, the questionnaire consisted of 106 questions with an additional 241 sub-questions. For data analysis purposes, this paper focuses on examining responses to questions 63–106 related to “current fee policy,” “operating cost,” and “fee suggestion” within the overall questionnaire.
2.3 Statistical methods
The data statistics and descriptive analysis of the questionnaire results were conducted using Excel 19.0, SPSS 22.0, and other statistical software.
3 RESULTS
3.1 Basic information of participants
A total of 722 hospitals responded to the questionnaire, and 761 questionnaires were collected (i.e., 761 PIVAS participated in the survey, with 27 medical institutions having two or more PIVAS).
Among the 761 PIVAS that took part in the survey, there were 174 PIVAS belonging to the western region, out of which 94 charged fees (54.02%). In the eastern region, there were a total of 319 PIVAS, among which 167 charged fees (52.35%). The central region had a count of 207 PIVAS, with a chargeable rate of 71.50% (148 chargeable). Additionally, there were also 61 PIVAS in the Northeast region, out of which a majority of them (52) were chargeable at a rate as high as 85.25%. The numbers of fee-charging and non-fee-charging PIVAS in each province, autonomous region, and municipality are presented in Figure 1.
[image: Four bar charts compare the number of charged and uncharged PIVAS across Eastern, Central, Western, and Northeastern regions in various Chinese provinces. Charged PIVAS are marked in black and uncharged in white.]FIGURE 1 | The numbers of fee-charging and non-fee-charging PIVAS in different regions.The distribution of samples in this study is relatively concentrated in the eastern provinces, with fewer samples from the central and western regions, and a particularly limited sample size in the northeastern region. This uneven distribution may compromise the representativeness of the findings. Additionally, the questionnaire employed in this study was self-developed and lacks an established measurement scale, which may pose certain limitations regarding scale validity and related psychometric properties. Nevertheless, given the study’s extensive coverage, substantial sample size, and authoritative data sources, it represents one of the most comprehensive investigations to date and provides a reliable reflection of the current development status of PIVAS in China.
The survey findings indicate that PIVAS fees are imposed by medical institutions in Heilongjiang, Hunan, and Qinghai, whereas those in Jiangxi, Shaanxi, and Zhejiang do not levy such charges. In the remaining 24 provincial-level administrative regions, both charged and uncharged PIVAS coexist within the same jurisdiction. Possible reasons for this disparity include: (1) Some PIVAS facilities are still under construction or undergoing renovation without being fully operational; (2) Certain PIVAS units are currently undergoing acceptance evaluation and have not yet received approval to commence charging; (3) Charging policies vary among different cities and provinces within the same administrative region.
3.2 Investigation of the charging status of PIVAS in China
3.2.1 The superior department of PIVAS
The survey results revealed that out of the 761 PIVAS, 91.59% were affiliated with the pharmacy department, while 6.70% belonged to the hospital independent department. Additionally, 0.66% were associated with the nursing department, 0.53% with pharmacy co-management, and 0.52% with either the preparation center, clinical pharmacy or under construction facilities. The detailed breakdown can be found in Table 1.
TABLE 1 | The superior department of PIVAS in different regions.	Superior department	Total	East	Northeast	West	Central
	Pharmacy department	697	304	47	152	194
	Independent department	51	9	13	20	9
	Nursing department	5	4	1		
	Other (Nursing Pharmacy co-management)	4	2			2
	Other (Preparation Center)	2			2	
	Other (Clinical Medicine)	1				1
	Others (to be built)	1				1


As indicated in Table 1, the majority of PIVAS are administered by the Department of Pharmacy, which can be attributed to their expertise in drug administration, dispensing, and supply. It is also plausible for certain hospitals to establish independent PIVAS departments based on their management structure and operational requirements. Furthermore, due to the coexistence of pharmacists and nurses, a hierarchical relationship with the nursing department and a collaborative approach towards drug and nursing management have emerged as corresponding modes of operation. Additionally, two PIVAS units fall under the purview of the pharmaceutical preparation center, which predominantly belongs to the Department of Pharmacy; this joint management arrangement with the pharmaceutical preparation center presents us with novel perspectives.
3.2.2 Charge basis
The current charging basis of PIVAS in China is derived from the relevant documents issued by the Price Bureau of the provincial or municipal Development and Reform Commission, the Human Resources and Social Security Department (Bureau), the Medical Insurance Bureau, and the Health and Family Planning Commission (Health Commission) of each medical institution. As depicted in Table 1, out of 461 charged PIVAS, 85 PIVAS (accounting for 18.44%) indicated that PIVAS does not require inspection and evaluation for charging dispensing fees, while the remaining 376 pivas revealed that they do need to undergo inspection and evaluation. The organizations responsible for inspection and evaluation are primarily composed of the price bureau of provincial or municipal development and reform commissions, human resources and social security departments (bureaus), medical insurance bureaus, health commissions, drug management quality control centers, as well as other institutions which align with issuing units according to official documents. The standards for evaluation and inspection encompass acceptance criteria formulated by provincial or municipal business authorities for intravenous drug dispensing centers; regulations governing reviews on intravenous drug dispensing center practices; quality management standards for centralized intravenous drug dispensing; technical specifications regarding clean surgery department construction within hospitals; quality management measures pertaining to centralized intravenous drug dispensing; along with related charging documents.
3.2.3 Charging standard
A statistical analysis of the questionnaires from 461 operational PIVAS facilities indicated that charges are imposed in 27 provincial administrative regions. Specifically, in Beijing, Gansu, Hainan, and Inner Mongolia, fees are not levied for common drugs or antibacterial drugs but only for hazardous drugs and parenteral nutrition solutions; while in Shanghai and Liaoning, charges are collected exclusively for hazardous drugs.
The average prices of different types of drug dispensing charges in PIVAS of each provincial administrative region are presented in Tables 2–5 and Figure 2. In conjunction with the relevant documents issued by the price authorities that impose PIVAS allocation fees in the corresponding regions, it can be observed that.
	1. The national average charge standard for the dispensing of common drugs is 4.39 yuan per bag. The highest charge standard is in Jiangsu Province (9.32 yuan per bag). In Jiangsu, the government-guided price for the dispensing of common drugs is 9.90 yuan per bag (for tertiary public medical institutions). Secondly, there is Hubei Province (9.00 yuan per bag). In Hubei, the government-guided price for the dispensing of common drugs is 9.00 yuan per bag (for tertiary public medical institutions). The charging standards in Jilin and Fujian are the lowest, both at 1.00 yuan per bag.
	2. The national average charge standard for the dispensing of antibacterial drugs is 5.01 yuan per bag. The highest charge standard is in Hubei Province, reaching 9.98 yuan per bag. In Hubei, the government-guided price for the dispensing of antibacterial drugs in tertiary public medical institutions is 10.00 yuan per bag. Next is Jiangsu with 9.40 yuan per bag. In Jiangsu, the government-guided price for the blending of antibacterial drugs in tertiary public medical institutions is 9.90 yuan per bag. The lowest charging standards are in Jilin and Fujian, both at 1.00 yuan per bag.
	3. The national average charging standard for the dispensing of hazardous drugs amounts to 23.17 yuan per bag. The highest charging standard is observed in Hubei Province, attaining 52.44 yuan per bag. In Hubei, the government-guided price for the dispensing of hazardous drugs is 54.00 yuan per bag for tertiary public medical institutions. Secondly, it is Liaoning with 44.00 yuan per bag. The lowest charging standard is in Chongqing, standing at 5.70 yuan per bag.
	4. The national average charging standard for the preparation of parenteral nutrition solution is 38.75 yuan per bag. The highest charging standard is seen in Hubei Province, attaining 90.68 yuan per bag. In Hubei, the government-guided price for the preparation of parenteral nutrition solution is 93.00 yuan per bag (for tertiary public medical institutions). Next is Henan (81.86 yuan per bag). In Henan, the government-guided price for the preparation of parenteral nutrition solution is 90.00 yuan per bag (in tertiary public hospitals). The charges in Chongqing and Sichuan are relatively low, which are 11.42 yuan and 9.40 yuan per bag respectively.

TABLE 2 | The average prices of different types of drug dispensing charges in PIVAS of Eastern region.	Regions	Provinces	PIVAS quantity/pieces	Common drug price/(yuan/bag)	Antibacterial drug price/(yuan/bag)	Hazardous drug price/(yuan/bag)	Parenteral nutrition solution price/(yuan/bag)
	Eastern region	Shandong	50	4.57	6.12	28.47	20.01
	Guangdong	44	4.39	4.56	20.26	18.82
	Jiangsu	27	9.32	9.4	38.13	40.64
	Hebei	17	3	4	7.79	63
	Tianjin	16	2	2	11	14.93
	Beijing	6			28	28
	Fujian	4	1	1	26.5	27.25
	Hainan*	2			22、39.28	70.24
	Shanghai	1			10	
	Average	4.05	4.51	23.14	35.36


TABLE 3 | The average prices of different types of drug dispensing charges in PIVAS of Central region.	Regions	Provinces	PIVAS quantity/pieces	Common drug price/(yuan/bag)	Antibacterial drug price/(yuan/bag)	Hazardous drug price/(yuan/bag)	Parenteral nutrition solution price/(yuan/bag)
	Central region	Anhui	56	3.27	3.35	17.15	19.72
	Hubei	40	9	9.98	52.44	90.68
	Shanxi	22	5	5	23.95	81.55
	Hunan	17	2.91	2.91	11.18	51.5
	Henan	13	2.12	2.26	29.24	81.86
	Average	4.46	4.7	26.79	65.06


TABLE 4 | The average prices of different types of drug dispensing charges in PIVAS of Western region.	Regions	Provinces	PIVAS quantity/pieces	Common drug price/(yuan/bag)	Antibacterial drug price/(yuan/bag)	Hazardous drug price/(yuan/bag)	Parenteral nutrition solution price/(yuan/bag)
	Western region	Yunnan	42	3.81	6.26	17.78	23.68
	Guangxi	15	3.33	3.36	14.67	21.89
	Qinghai	8	2	2	29	25.5
	Gansu	6			13.3	13.3
	Sichuan	5	2.9	2.9	7.4	9.4
	Chongqing	5	3	3	5.7	11.42
	Ningxia*	4	2	2	15	2、62.4
	Guizhou	3	2.5	4	17	15
	Inner Mongolia*	3			25	25、75
	Xinjiang*	3	3.33	4.33	3、6、14	3、6、92
	Average	2.86	3.48	13.99	27.54


TABLE 5 | The average prices of different types of drug dispensing charges in PIVAS of Northeast region.	Regions	Provinces	PIVAS quantity/pieces	Common drug price/(yuan/bag)	Antibacterial drug price/(yuan/bag)	Hazardous drug price/(yuan/bag)	Parenteral nutrition solution price/(yuan/bag)
	Northeast region	Heilongjiang	46	3.46	3.39	17.67	47.85
	Jilin	5	1	1	23	12
	Liaoning	1			44	
	Average	2.23	2.2	28.22	29.92


[image: Bar chart comparing the prices in yuan per bag of four drug types—common drug, antibacterial drug, hazardous drug, and parenteral nutrition solution—across Eastern, Central, Western, and Northeast regions. Parenteral nutrition solution consistently has the highest price, especially in the Central region, while common and antibacterial drugs have the lowest prices in all regions.]FIGURE 2 | The average prices of different types of drug dispensing charges in PIVAS of different regions.3.2.4 Annual operating cost investigation of PIVAS in China
In light of the impact of the COVID-19 pandemic on medical institutions nationwide in 2020, it was determined to analyze the operating costs of 761 PIVAS units for the years 2019 and 2021. The research findings (as presented in Table 6) indicate that the average annual operating cost for the 761 PIVAS units was approximately 2.1371 million yuan in 2019 and roughly 2.0590 million yuan in 2021, with an average annual cost of 2.0981 million yuan (calculated as the mean of 2019 and 2021, same applies hereafter). Specifically, the average annual comprehensive operating cost for the 761 PIVAS units was 1.8748 million yuan (comprising 89.36% of the total cost), while the average annual allocation cost was 223,300 yuan (accounting for 10.64%).
TABLE 6 | Survey results of PIVAS operating costs (n = 761).	Classification	Project	The average costs of 2019	The average costs of 2020	Annual operating cost
	Comprehensive operating cost	Labor costs	160.00	151.35	155.68
	House decoration and maintenance expenses	10.00	10.00	10.00
	Equipment and instrument procurement costs	7.22	7.22	7.22
	Depreciation of building structures	5.75	5.75	5.75
	Electricity expenses	3.83	4.33	4.08
	Equipment and instrument maintenance fees	3.00	3.67	3.34
	Management expenditures	0.80	0.80	0.80
	Water expenses	0.60	0.63	0.61
	Comprehensive operating cost	DISPOSABLE syringes	7.09	6.38	6.74
	Disposable intravenous nutrition infusion bags	5.74	6.00	5.87
	Medical order labels	3.23	3.00	3.12
	Disposable protective supplies	2.66	3.08	2.87
	Hygiene and disinfection products	1.25	1.20	1.22
	Medical waste disposal fees	1.04	1.00	1.02
	Office supplies, and other items	1.00	0.99	0.99
	Finished infusion delivery packaging bags	0.50	0.50	0.50
	Total operating cost	213.71	205.90	209.81


Among the comprehensive operating costs of PIVAS, labor costs represent the highest average annual expenditure, amounting to 1.5568 million yuan annually and accounting for 74.20% of the total operating cost. The second-highest expense is related to house decoration and maintenance, averaging 100,000 yuan per year (4.77% of the total). The third-largest expense pertains to the acquisition of instruments and equipment, averaging 72,200 yuan annually (3.44%). Subsequent expenses include, in descending order, depreciation of building structures, electricity costs, maintenance of equipment and instruments, management fees, and water costs.
Among the dispensing costs of PIVAS, the highest expenditure is for disposable syringes, averaging 67,400 yuan annually, which accounts for 3.21% of total operating costs. The second-highest cost is for disposable intravenous nutrition infusion bags at 58,700 yuan per year (2.80% of total costs). The third-largest expense is for medical order labels, averaging 31,200 yuan annually (1.49% of total costs). Other notable expenses include disposable protective equipment, hygiene and disinfection products, medical waste disposal fees, office supplies, and packaging bags for finished intravenous infusion delivery, listed in descending order of cost.
3.2.5 Research on fee suggestions for PIVAS in China
The research findings regarding the charging recommendations for 761 PIVAS centers indicate that there is a relatively high level of recognition for charging infusion preparation fees. Specifically, 91.06% of PIVAS centers expressed strong agreement, while 6.16% showed moderate agreement. These results suggest that, within the current medical context, the issue of PIVAS charging has garnered significant attention and acknowledgment.
Regarding whether the dispensing fees of PIVAS should be categorized into different tiers based on hospital levels, the approval rate among tertiary hospitals (58.87%) was notably higher than that among secondary hospitals (36.56%). Conversely, the disapproval rate in secondary hospitals (63.44%) exceeded that in tertiary hospitals. This discrepancy may be attributable to variations in resource allocation and service capabilities across hospital tiers.
For the charging standards of various types of drugs, the current PIVAS charging standards are universally lower than the recommended standards, as illustrated in Table 7. This suggests that when establishing charging standards, it is essential to comprehensively consider factors such as drug categories, dispensing complexity, and service quality to ensure the reasonableness and equity of the charging standards.
TABLE 7 | Current dispensing charge standards and suggested average prices for various types of drugs (yuan per bag).	Classification	Current average charging standard	Suggested average charging standard	Difference
	The price of common drugs	4.39	6.71	−2.32
	The price of antibacterial drugs	5.01	9.63	−4.62
	Harm caused by drug pricing	23.17	38.35	−15.18
	The price of parenteral nutrition solutions	38.75	44.03	−5.28


4 DISCUSSION
4.1 Establish a standardized and unified national PIVAS examination and evaluation criterion
The findings of this survey indicate that the departments or institutions responsible for inspecting and assessing PIVAS charges, as well as the assessment criteria, have yet to be standardized across different regions. Additionally, some PIVAS charges remain uninspected and unevaluated by any official entity. Consequently, there is an urgent need to establish a unified national PIVAS examination and evaluation standard to further advance the standardization, normalization, and homogenization of PIVAS operations nationwide.
The “Guidelines for the Construction and Management of Intravenous Medication Dispensing Centers (Trial)” issued by the National Health Commission explicitly stipulates that provincial health and wellness administrative departments should establish specialized groups under provincial pharmaceutical affairs management and pharmacotherapy committees to oversee centralized intravenous medication dispensing. These groups are tasked with providing professional technical guidance for the establishment and administration of PIVAS in medical institutions within their jurisdictions.
Consequently, the author recommends that the specialized group responsible for the centralized preparation and management of intravenous medications be designated as the primary authority for the inspection and evaluation of PIVAS. This body should conduct a thorough and systematic assessment of PIVAS from a professional technical standpoint.
In order to further promote the standardization, normalization, and homogenization of PIVAS operations, it is essential not only to identify the primary institutions responsible for inspection and evaluation but also to establish a comprehensive and scientifically rigorous evaluation index system. This system should encompass all critical aspects of PIVAS, including facility configuration, personnel training, drug management, operational standards, and quality control, ensuring that each indicator accurately reflects the actual performance of PIVAS operations: (1) Facility configuration serves as the foundation of PIVAS operations. The evaluation index system must clearly specify requirements for site layout, equipment configuration, environmental control, and other factors to ensure compliance with fundamental conditions such as sterility, dust-free environments, and temperature stability, thereby providing a secure and reliable setting for drug dispensing. (2) Personnel training represents a cornerstone of PIVAS effectiveness. The evaluation index system should mandate systematic professional knowledge and skills training for PIVAS staff, along with regular assessments, to confirm their competence and suitability for PIVAS-related tasks (Yang et al., 2023; Chen et al., 2021; Ni et al., 2021). (3) Drug management constitutes another vital component of PIVAS operations. The evaluation index system must enforce stringent oversight across all stages of drug procurement, acceptance, storage, dispensing, and usage to safeguard drug quality and safety. (4) Regarding operational standards, the evaluation index system should explicitly define all procedural norms for PIVAS activities, requiring staff adherence to minimize human-induced variability in drug quality. (5) Quality control constitutes the core of the work in PIVAS. The evaluation index system should mandate that PIVAS establish a comprehensive quality control system, carry out real-time monitoring and evaluation of every aspect of drug dispensing, and ensure that the quality and safety of drugs are effectively controlled.
By constructing this complete and scientific evaluation index system, we can conduct a comprehensive and systematic evaluation of PIVAS, rectify problems in a timely manner, and promote the continuous improvement and development of PIVAS operations. Meanwhile, this will also offer a unified guiding standard for the construction and operation management of PIVAS in various regions, facilitating the standardization, normalization, and homogenization of PIVAS work.
4.2 Formulate a unified national charging policy for PIVAS
When formulating a unified national charging policy for PIVAS, the relevant departments should take into consideration various factors: (1) It should be based on the complexity and riskiness of drug compounding. Although the compounding of common drugs is fundamental, it still requires rigorous process control to ensure medication safety. The compounding of hazardous drugs, due to the involvement of highly toxic and risky drugs, demands a higher technical proficiency and stricter management measures, and accordingly, the charging standard should be higher. (2) The charging standard also reflects the regional economic development level and the status of medical resources. In regions with better economic development where medical resources are abundant and medical technology is advanced, the construction and management level of PIVAS is relatively high, thus the charging standard is correspondingly higher. In some economically less developed regions, where medical resources are relatively scarce and the construction and management level of PIVAS is relatively low, the charging standard is relatively lower. Therefore, differentiated charging policies for PIVAS should be formulated for regions with different development levels or different levels of medical institutions (Nie, 2022). (3) Policy orientation and social equity need to be considered. Some regions, when formulating the charging standard, fully take into account the economic burden of patients and the reasonable control of medical expenses. By formulating a reasonable charging standard, it is ensured that patients can obtain high-quality and low-cost medical services (Yang et al., 2020). It is also necessary to enhance communication and coordination with the medical insurance department and the price control department to guarantee the compliance and operability of the charging standard (Gong et al., 2012; Lin, 2010).
5 CONCLUSION
As medical technology keeps advancing and medical reform strategies are implemented step by step, the role of PIVAS in the medical system is gradually expanding, and its effect on enhancing the quality of medical services is becoming increasingly prominent.
PIVAS operates within a Class 10,000 cleanroom environment and employs professional equipment such as biological safety cabinets. It incorporates standardized operating procedures, including a pharmacist double-check system and barcode-based traceability management, to establish a comprehensive quality control system throughout the entire workflow. By implementing a closed-loop service model—“precision dispensing–time-segmented targeted delivery”—the system not only enhances occupational safety but also effectively prevents the transmission of healthcare-associated infections. Clinically, this system significantly improves the accuracy and safety of medication therapy, providing robust technical support and management assurance for optimizing patient outcomes and ensuring high-quality healthcare services. In addition, the centralized management model implemented by PIVAS has effectively addressed the efficiency limitations inherent in the traditional intravenous medication dispensing process.
First, by leveraging an advanced information management system, PIVAS consolidates medication requests from various clinical departments in a centralized manner. Through the establishment of a closed-loop management framework that spans from drug application and dispensing to logistics distribution, the model significantly reduces the time burden traditionally associated with clinical nurses traveling to the pharmacy to collect and prepare medications independently.
Second, PIVAS facilitates a scientific separation between intravenous medication dispensing and clinical nursing duties, thereby enabling a more efficient reallocation of nursing human resources. This structural adjustment allows nurses to focus on core responsibilities such as monitoring patient conditions, conducting professional nursing assessments, and delivering health education. Consequently, the nursing service model transitions effectively from a “basic operation-oriented” approach to a “professional service-oriented” paradigm, supporting hospitals in achieving refined operation management and comprehensively enhancing the overall efficiency of the healthcare service system.
In light of this development trend, the formulation of the charging policy for PIVAS dispensing fees is an issue that demands prompt resolution. On the one hand, with the continuous progress of medical technology, the construction and management level of PIVAS will keep rising, and the establishment of the charging standard for dispensing fees requires greater scientificity and precision. The complexity and risk of drug dispensing, as well as factors such as the regional economic development level and the status of medical resources, should be fully considered to formulate a more reasonable and impartial charging standard. On the other hand, as medical reform progresses in depth, the continuous improvement of the medical security system and the reasonable control of medical expenses will become significant policy orientations. The formulation of the charging standard for PIVAS dispensing fees also needs to attach greater importance to social equity and the economic burden of patients. It is necessary to establish a reasonable charging standard to ensure that patients can access high-quality and cost-effective medical services, while safeguarding the legitimate rights and interests of medical personnel.
The costs of medical services can be determined through the use of the Resource-Based Relative Value Scale (RBRVS), and a dynamic adjustment mechanism—updated every two to three years—can be implemented to ensure a balanced approach to service valuation and cost management. This “unified benchmark with regional customization” framework offers a critical reference for China in establishing a nationally consistent medical service pricing standard. Its closed-loop process encompassing cost accounting, negotiation and consultation, and periodic updates effectively addresses the current challenges of fragmented regional disparities and delayed revisions in medical service pricing.
In summary, the formulation of the charging standard for PIVAS dispensing fees will be a process that takes into account multiple factors comprehensively and undergoes continuous improvement and optimization. It is necessary for each region to enhance supervision and evaluation to guarantee the rationality and fairness of the charging standard, and at the same time, strengthen the continuous improvement and quality control of medical services to provide patients with more superior, efficient, and safe medical services.
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Introduction: An increase in the use of emergency departments in hospitals, influenced by multiple factors, is one of the main problems faced by healthcare leaders in Kuwait. A lack of confidence in general practice and low awareness of the severity of the situation highlight the need for reassurance by emergency specialists. Despite Kuwait’s substantial investment in its primary health care infrastructure, the patterns of its utilization have not been thoroughly examined. Therefore, we aimed to evaluate people’s perceptions of primary care services in Kuwait.
Methods: This study was conducted between October 2023 and June 2024 in Kuwait. We used a convenience sampling technique to include individuals of the Kuwaiti population aged ≥18 years; we excluded primary care physicians. A paper-based, validated questionnaire was distributed to primary healthcare visitors. Overall, the sample comprised 655 participants.
Results: Participants who were followed at primary care clinics and those who selected them as their first choice demonstrated greater awareness of the primary care role and higher scores regarding their impression of primary care doctors than those who did not. However, 53% of the participants believed that the emergency department was more important than a primary care center. Participants who acknowledged that the primary health care center is the first choice for treating medical problem were significantly more likely to have good impressions and good awareness (adjusted odds ratio [AOR] = 2.98; 95% CI: 1.77–5.02; p < 0.001) and (AOR = 5.09; 95% CI: 2.98–8.69; p < 0.001), respectively. Additionally, those who believe that the primary health care center holds more importance than the emergency department were more likely to have good impressions and awareness (AOR = 2.34; 95% CI: 1.68–3.25; p < 0.001) and (AOR = 2.64; 95% CI: 1.72–4.04; p < 0.001), respectively.
Conclusion: Several factors influence people’s awareness of primary care. Therefore, stakeholders should promote awareness programs to increase the awareness of the value and role of primary care.

Keywords
 primary care; awareness; emergency department; family medicine; perception


1 Introduction

Family medicine provides comprehensive primary care services to everyone; it is considered the cornerstone of the healthcare system and a fundamental element of each country’s public health policy. According to the World Health Organization (WHO), primary care is the most effective, efficient, and fair way to achieve increased health coverage (1). Despite remarkable improvements in healthcare systems across most developed and developing countries, health leaders still face many challenges.

One of the main challenges policymakers face is the rising number of patients visiting hospital emergency rooms for minor cases (2, 3). This increase in patient visits results in longer waiting times and hospital overcrowding, which may, in turn, affect the quality of emergency care services (4). In 2009, a systematic review revealed that the rate of inappropriate emergency service use among adults in the Kingdom of Saudi Arabia ranged from 20 to 40%. One reason for this unnecessary rise in emergency department use is the lack of confidence in primary care services (5, 6). Another study conducted in Jazan showed that only 56.3% of participants knew about the role of family physicians; however, 90.2% did not have a regular family physician, and 59.8% preferred seeing a specialist (7, 8). Therefore, increasing public awareness of the role of family physicians and primary care services is crucial for empowering family medicine practices.

Family medicine practice in Kuwait was established by the Ministry of Health (MOH) in 1983, with a steady increase in the number of primary care centers, reaching 115 across 6 governorates by 2023. Despite Kuwait’s significant investment in its primary health care infrastructure, utilization patterns have not been thoroughly examined in comparison to international standards (9). According to the WHO’s framework for resilient primary care systems, countries with similar economic profiles have increasingly shifted toward a community-based care model (10). However, Kuwait’s dependence on hospital services, especially for non-communicable diseases (NCDs), indicates a divergence from these trends. A 2022 study conducted in Kuwait found that hypertension was linked to a 75% increase in hospital admissions. Similarly, heart disease was associated with a fourfold rise in hospitalization rates (11). In a study in China involving 11,817 participants, each additional NCD was associated with a 38% increase in inpatient days (12). To our knowledge, no research has been conducted to assess people’s awareness of the role of family medicine in Kuwait. Therefore, we aimed to evaluate public perceptions of primary care in the country.



2 Materials and methods

This cross-sectional study was conducted in Kuwait from October 2023 to June 2024, covering all six Kuwaiti governorates: Ahmadi, Capital, Hawally, Farwaniya, Mubarak Al Kabeer, and Jahra. The research took place in primary care centers, with two centers selected from a list provided by the MOH. These centers were chosen because of their high number of Kuwaiti nationals. A paper-based questionnaire was distributed to Kuwaiti participants at two different government primary care centers in each sector, also selected from a list supplied by the MOH. We used convenience sampling for data collection due to limited resources.

According to the September 2023 census by the Public Authority for Civil Information, there were 880,314 Kuwaiti adults across all governorates. A sample size of 1,534 was estimated, assuming a 95% confidence interval (CI) (Z = 1.96), a 50% prevalence, and a 5% margin of error within each stratum. Sample size allocation was calculated by multiplying the population size of each governorate by the total sample size (1,534) and dividing by the total population (880,314). The samples for each governorate were divided equally between the two primary care centers, with 50% allocated to each center (Table 1).


TABLE 1 Population distribution by Kuwaiti governorate.


	Governorate
	Kuwaiti adult population
	Sample size

 

 	Al-Ahmadi 	179,674 	313


 	Al-Asimah 	181,398 	315


 	Al-Farwaniyah 	142,583 	249


 	Al-Jahra 	115,113 	201


 	Hawally 	154,961 	270


 	Mubarak Al-Kabeer 	106,585 	186


 	Total 	880,314 	1,534




 

Ethical approval was obtained from the MOH (approval no. 2023/2371). The study included all Kuwaiti residents aged ≥18 years, as ~70% of Kuwait’s population actively uses the healthcare system. Kuwaiti citizens benefit from free healthcare services, which makes it easier to access primary care centers. Since these centers serve as the first point of contact, they contribute to higher utilization rates and distinct healthcare-seeking behaviors among non-Kuwaiti residents. Physicians from other medical specialties and MOH workers were included, while non-Kuwaiti residents and primary care physicians were excluded.

The validated Arabic version of the questionnaire was obtained from previous studies and comprises four sections (13, 14):


	1. Demographic data (such as nationality, age, educational level, and governorate).

	2. Public perception of the characteristics of primary care physicians.

	3. Public knowledge of primary health care centers, their roles, and services compared to emergency departments.

	4. Respondents’ attitudes toward family medicine, including their preferences for emergency departments, primary health care centers, or other specialist clinics for various health scenarios or complaints.



The questionnaire took about 2 min to complete. A team of trained family physicians, introduced the research idea to the participants and recorded their responses. Overall, 1,100 people participated in the study; 445 participants were excluded from the analysis because they did not finish the questionnaire. Therefore, 655 participants were included in the final analysis. The response rate was 43%.


2.1 Statistical analysis

The collected data were analyzed using IBM SPSS Statistics version 29 (IBM Corp., New York, USA). Descriptive statistics were used to present the data. All participants’ demographic variables are displayed as categorical variables and summarized as frequencies and percentages. For the assessment section, answers were scored from 0 to 4, corresponding to strongly disagree, disagree, neutral, agree, and strongly agree, respectively. The total score ranged from 0 to 60 for the 15 survey questions. A higher score indicated a greater level of the factor it represented. The Shapiro–Wilk test showed that the impression scores were not normally distributed. Therefore, the results were expressed as medians and interquartile ranges (IQRs) for each factor.

For the awareness of the role of primary health care centers and their services assessment, questions were scored by assigning scores of 1 for a “Yes” answer and 0 for a “No” or “Not sure” answer, resulting in a score range of 0–4 for each participant. We adopted the following cutoff points for scores: <50% as poor, 50–75% as fair, and ≥75% as good. We described awareness levels by calculating the frequency and percentage for each category.

To test the association between scores and demographics, the Mann–Whitney U tests, Kruskal−Wallis, and Spearman’s rank correlation tests were used to examine the relationship between impression scores of primary care doctors and patients’ demographics and other factors. Additionally, the Pearson Chi-square test, the Chi-square test for trend, and the Chi-square goodness-of-fit test were employed to assess differences in the frequency of awareness of the role of primary health care centers and their services across the factors of interest.

Two univariable logistic regression models were created. The first model was used to quantify the association between variables significantly associated with good impressions of primary care. An impression score was considered good if it fell between 75 and 100% of the total score And fair or poor if the score was below 75%. The second model quantified the association between variables significantly associated with good awareness of the primary care role. To identify variables that are independently and significantly (p < 0.05) associated with good impressions and good awareness, a multivariable logistic regression model was fitted to the data. The variables significantly (p < 0.05) and independently associated with good impressions and good awareness were retained in the model. Adjusted odds ratios (AORs) and their corresponding 95% CIs were used to interpret the model.




3 Results

A total of 655 participants completed the survey questionnaire. Among them, 57.6% were women and 42.4% were men. Most participants were followed up in primary care clinics (69.6%) and were aged 20–39 years (60.0%). The overall median unweighted and weighted impression scores were 46 (IQR = 19) and 3.1 (IQR = 1.3), respectively. As shown in Table 2, the statistical tests indicated a weak positive relationship between the impression and age (p = 0.047). However, there was a weak negative relationship between the governorate Kuwaiti adult population, sample size (Al-Ahmadi 179,674, 313; Al-Asimah 181,398, 315; Al-Farwaniyah 142,583, 249; Al-Jahra 115,113, 201; Hawally 154,961, 270; Mubarak Al-Kabeer 106,585, 186; and total 880,314, 1,534, 8) impressions, and educational level (p = 0.007).


TABLE 2 Relationship between sociodemographic variables and impressions about previous visits to primary care doctors.


	Characteristics
	Impressions



	Median (IQR)
	R/Z Score
	p-value

 

 	Age (Years) 	20–39 	45 (18) 	0.08 	0.047


 	40–60 	46 (18)


 	More than 60 	55 (19)


 	Gender 	Male 	47 (18.3) 	−1.53 	0.127


 	Female 	45 (18)


 	Education 	High school 	49 (17) 	−0.11 	0.007


 	Diploma and other certificate 	47.5 (18.8)


 	Bachelors 	45 (18.3)


 	PhD/Master 	43.5 (20)


 	Governorate 	Ahmadi 	48.5 (22.3) 	9.45 	0.092


 	Al Asimah 	48 (16)


 	Farwaniya 	42 (22)


 	Hawally 	45 (16.5)


 	Jahra 	44 (15)


 	Mubarak Al Kabeer 	49 (19.3)


 	Following up in primary care clinics 	No 	44 (19) 	−3.46 	0.001


 	Yes 	48 (18)


 	The primary health care center is the first option for treating a medical problem 	No 	38 (20) 	−5.71 	<0.001


 	Yes 	48 (17.5)


 	Whichever is more important 	Emergency department 	43 (16) 	−6.68 	<0.001


 	Primary health care center 	50 (16)





IQR, interquartile range.
 

Participants who were regularly followed up in primary care clinics had higher impression scores than those who were not (p = 0.001). Additionally, the mean impression score of patients who selected a primary care center as their first choice to treat a medical issue was higher than that of patients who did not (p < 0.001) (Table 2).

None of the participants had a fair level of awareness of the primary healthcare centers’ role. The total number with poor and good awareness scores were 163 (24.9%) and 492 (75.1%), respectively. Regarding participants’ age, a significant linear relationship was observed between age and awareness level (p = 0.004); awareness increased with age. Similarly, as age increased, the proportion of poor awareness decreased. Additionally, a significant association was identified between the governorate and awareness levels (p = 0.011). Pairwise proportion tests for poor awareness showed no significant differences among the governorates. However, participants from Al Asimah governorate had significantly higher awareness scores than those from Mubarak Al Kabeer, Farwaniya, and Jahra (p < 0.001) (Table 3).


TABLE 3 Chi-square analysis of the comparison of the awareness about the role of primary care centers and service category, based on participants’ demographic and other factors of interest.


	Characteristics
	Awareness



	Poor, n (%)
	Good, n (%)
	p-value

 

 	Age (Years) 	20–39 	113 (28.8) 	280 (71.2) 	0.004


 	40–60 	43 (20.0) 	172 (80.0)


 	More than 60 	7 (14.9) 	40 (85.1)


 	Gender 	Male 	74 (26.6) 	204 (73.4) 	0.378


 	Female 	89 (23.6) 	288 (76.4)


 	Education 	High school 	18 (20.2) 	71 (79.8) 	0.373


 	Diploma and other certificates 	43 (22.9) 	145 (77.1)


 	Bachelors 	93 (28.5) 	233 (71.5)


 	PhD/Master 	9 (17.3) 	43 (82.7)


 	Governorate 	Ahmadi 	26 (34.2) 	50 (65.8) 	0.011


 	Al Asimah 	25 (15.2) 	140 (84.8)


 	Farwaniya 	22 (31.4) 	48 (68.6)


 	Hawally 	36 (27.1) 	97 (72.9)


 	Jahra 	27 (29.0) 	66 (71.0)


 	Mubarak Al Kabeer 	27 (22.9) 	91 (77.1)


 	Following up in primary care clinics 	No 	69 (34.7) 	130 (65.3) 	<0.001


 	Yes 	94 (20.6) 	362 (79.4)


 	The primary health care center is the first choice to treat a medical problem 	No 	51 (61.4) 	32 (38.6) 	<0.001


 	Yes 	112 (19.6) 	460 (80.4)


 	Whichever is more important 	Emergency department 	122 (35.1) 	226 (64.9) 	<0.001


 	Primary health care center 	41 (13.4) 	266 (86.6)




 

The proportions of patients who selected primary care centers as their first choice for treating a medical problem in the group that considered the emergency department to be more critical and the one that regarded primary care centers as more important were not significantly different (p = 0.316). However, the proportions of patients who selected the emergency department as their first choice for treating a medical problem were significantly different between the groups (p < 0.001).

The unadjusted odds ratios (ORs) for the variables significantly associated with good impressions and good awareness are shown in Table 4. Participants who were followed-up in primary care clinics had a 1.49 times higher prevalence of good impressions than those who were not (OR = 1.49; 95% CI: 1.07–2.09, p = 0.018). Participants who believed that the primary health care center should be the first choice for treating a medical problem were significantly more likely to have positive views of primary health care (OR = 3.63; 95% CI: 2.19–6.00, p < 0.001) than those who did not. Participants who acknowledged that the primary health care center is more important than the emergency department had 2.63 times higher good impressions for primary care than those who did not (OR = 2.63; 95% CI: 1.91–3.61, p < 0.001).


TABLE 4 Univariable logistic regression analysis of the factors associated with good impressions and good awareness.


	Good impressions



	Characteristic
	n (%)
	OR
	[95% CI]
	p

 

 	All 	365 (55.7) 	 	 	


 	Following up in primary care clinics 	 	 	 	0.018


 	No 	97 (48.7) 	1.00 	[Reference] 	


 	Yes 	268 (58.8) 	1.49 	[1.07–2.09] 	


 	The primary health care center is the first option for treating a medical problem 	 	 	 	<0.001


 	No 	24 (28.9) 	1.00 	[Reference] 	


 	Yes 	341 (59.6) 	3.63 	[2.19–6.00] 	


 	Whichever is more important 	 	 	 	<0.001


 	Emergency department 	156 (44.8) 	1.00 	[Reference] 	


 	Primary health care center 	209 (68.1) 	2.63 	[1.91–3.61] 	







	Good awareness



	Characteristic
	n (%)
	OR
	[95% CI]
	p

 

 	All 	492 (75.1) 	 	 	


 	Age (Years) 	 	 	 	0.016


 	20–39 	113 (28.8) 	1.00 	[Reference] 	


 	40–60 	43 (20.0) 	1.60 	[1.08–2.41] 	


 	More than 60 	7 (14.9) 	2.30 	[1.00–5.30] 	


 	Governorate 	 	 	 	0.013


 	Ahmadi 	26 (34.2) 	2.29 	[1.24–4.25] 	


 	Al Asimah 	25 (15.2) 	0.79 	[0.41–1.51] 	


 	Farwaniya 	22 (31.4) 	1.10 	[0.61–1.99] 	


 	Hawally 	36 (27.1) 	1.38 	[0.74–2.56] 	


 	Jahra 	27 (29.0) 	1.00 	[Reference] 	


 	Mubarak Al Kabeer 	27 (22.9) 	0.89 	[0.46–1.75] 	


 	Following up in primary care clinics 	 	 	 	<0.001


 	No 	69 (34.7) 	1.00 	[Reference] 	


 	Yes 	94 (20.6) 	2.04 	[1.41–2.96] 	


 	The primary health care center is the first option for treating a medical problem 	 	 	 	<0.001


 	No 	51 (61.4) 	1.00 	[Reference] 	


 	Yes 	112 (19.6) 	6.55 	[4.02–10.66] 	


 	Whichever is more important 	 	 	 	<0.001


 	Emergency department 	122 (35.1) 	1.00 	[Reference] 	


 	Primary health care center 	41 (13.4) 	3.50 	[2.36–5.20] 	





OR, unadjusted odds ratio; CI, confidence interval.
 

After categorizing participants’ awareness scores, 492 (75.1%) had good awareness of the primary care center’s role (Table 4). Older participants (40–60 and >60 years old) had significantly higher awareness (p < 0.05) compared to the younger age group (20–39 years old), with odds ratios of 2.30 and 1.60, respectively. Ahmadi governorate had the highest odds of good awareness among other governorates when compared with Jahra governorate as a reference group (OR = 2.29). Participants who were followed up in primary care clinics had a 2.04 times greater prevalence of good awareness than those who were not (OR = 2.04; 95% CI: 1.41–2.96, p < 0.001). Participants who considered the primary health care center as the first option for medical treatment had a much higher likelihood of having positive awareness of primary health care (OR = 6.55; 95% CI: 4.02–10.66, p < 0.001) than those who did not. Participants who acknowledged that the primary health care center is more important than the emergency department had 2.63 times higher awareness of primary care than those who did not (OR = 3.50; 95% CI: 2.36–5.20, p < 0.001).

Table 5 presents the final two multivariable logistic regression models of the factors significantly and independently associated with good impressions and good awareness in the study sample. After adjusting for age, gender, education, governorate, and follow-up status in primary care clinics, participants who acknowledged that the primary health care center is the first option for treating a medical problem were significantly more likely to have good impressions and good awareness (AOR = 2.98; 95% CI: 1.77–5.02; p < 0.001) and (AOR = 5.09; 95% CI: 2.98–8.69; p < 0.001), respectively. Similarly, those who believe that the primary health care center is more important than the emergency department were more likely to have good impressions and awareness (AOR = 2.34; 95% CI: 1.68–3.25; p < 0.001) and (AOR = 2.64; 95% CI: 1.72–4.04; p < 0.001), respectively.


TABLE 5 Multivariable logistic regression model of the factors associated with good impressions and good awareness.


	Characteristic
	Good impressions
	Good awareness



	AOR*
	[95% CI]
	p
	AOR*
	[95% CI]
	p

 

 	The primary health care center is the first option for treating a medical problem 	 	 	<0.001 	 	 	<0.001


 	No 	1.00 	[Reference] 	 	1.00 	[Reference] 	


 	Yes 	2.98 	[1.77–5.02] 	 	5.09 	[2.98–8.69] 	


 	Whichever is more important 	 	 	<0.001 	 	 	<0.001


 	Emergency department 	1.00 	[Reference] 	 	1.00 	[Reference] 	


 	Primary health care center 	2.34 	[1.68–3.25] 	 	2.64 	[1.72–4.04] 	





*Adjusted for age, gender, education, governorate, and follow-up status in primary care clinics. AOR, adjusted odds ratio; CI, confidence interval.
 



4 Discussion

The results of this study showed that patients who were regularly followed up at primary care centers had a higher impression of their visits to primary care doctors. Furthermore, good awareness of the role of primary care centers was correlated with higher impression scores of earlier visits to primary care doctors (p < 0.001). Although 78% of the participants chose primary care as their first consultation, they viewed it as less important than emergency departments. These findings were consistent with those of previous studies (12, 15, 16).

Participants who regularly visited primary care centers had higher impression scores regarding their previous visits to primary care doctors than those who did not (p = 0.001). Additionally, a good impression was significantly correlated with good awareness of the role of primary care centers (p < 0.001). These results were particularly notable among patients with chronic conditions, similar to the results of previous studies (1, 8). We found that 70.3% of the participants preferred to seek primary care for hypertension (Table 6). This preference could be attributed to the continuous doctor-patient relationship and specialized care provided by chronic disease clinics, leading to better health outcomes and higher patient satisfaction.


TABLE 6 Responses regarding the preferred specialized department for specific cases or complaints.


	Case description
	Primary care centers
	Emergency department
	Another specialized clinic

 

 	Painful urination, cases (%) 	229 (38.3) 	173 (28.9) 	207 (34.6)


 	Severe headache, cases (%) 	391 (64.3) 	130 (21.4) 	99 (16.3)


 	Chest pain, cases (%) 	174 (28.7) 	301 (49.7) 	144 (23.8)


 	Body rash with buffy lips and shortness of breath, cases (%) 	168 (27.9) 	316 (52.4) 	127 (21.1)


 	Flank pain, cases (%) 	238 (39.6) 	225 (42.9) 	116 (19.3)


 	Asthma attack, cases (%) 	297 (49.1) 	232 (38.3) 	90 (14.9)


 	Road traffic accident, cases (%) 	53 (8.9) 	469 (78.8) 	87 (14.6)


 	Antenatal care/ contraception, cases (%) 	159 (27.1) 	48 (8.2) 	394 (67.1)


 	Fever, body aches, sore throat, and cough, cases (%) 	515 (83.5) 	64 (10.4) 	51 (8.3)


 	Painful one leg swelling, cases (%) 	242 (40.1) 	213 (35.3) 	167 (27.6)


 	Full hand burn with blisters, cases (%) 	107 (17.8) 	382 (63.6) 	131 (21.8)


 	Counseling on chronic diseases (i.e., hypertension), cases (%) 	431 (70.3) 	47 (7.7) 	155 (25.3)


 	Baby with diaper rash, cases (%) 	454 (76.8) 	50 (8.5) 	104 (17.6)


 	Vertigo and lightheadedness, cases (%) 	498 (82.3) 	62 (10.2) 	62 (10.2)


 	A dog bite on the hand, cases (%) 	154 (25.4) 	399 (65.8) 	70 (11.6)


 	Anxiety and insomnia, cases (%) 	409 (67.8) 	42 (7.0) 	173 (28.7)


 	Smoke inhalation after a house fire, cases (%) 	131 (21.8) 	425 (70.6) 	60 (10.0)


 	Diarrhea and vomiting for 2 days, cases (%) 	389 (63.9) 	170 (27.9) 	69 (11.3)


 	A 2-week-old baby with jaundice, cases (%) 	180 (30.3) 	246 (41.4) 	186 (31.3)


 	Daily wound dressing, cases (%) 	557 (91.5) 	38 (6.2) 	25 (4.1)




 

Finally, 87% of the participants selected primary care as the first option for treating medical problems because emergency departments typically require a referral from a primary care doctor; thus, people tend to visit primary care centers first. However, 53% of participants perceived the emergency department as more important than primary care facilities. This perception likely reflects greater patient trust in emergency services, attributed to the continuous availability of diagnostic investigations and treatment options (5, 11, 13). In 2015, a study examining doctor-patient relationship patterns in Kuwaiti primary care centers within the context of local culture revealed a predominantly negative public image of primary care services. This unfavorable perception is rooted in widespread beliefs that primary care physicians are less competent clinicians who entered the specialty reluctantly, often motivated by lifestyle considerations rather than professional aspiration. Consequently, they are perceived as less motivated and as providers of lower-quality care—a perception shared by patients and healthcare professionals. Therefore, many primary care physicians report feeling undervalued and disrespected, frequently regarded as “second-class” when compared with hospital-based specialists, and lacking the social prestige and professional authority associated with other medical disciplines. This perception of primary care as a less legitimate component of the healthcare system has influenced utilization patterns, with many attending patients using them primarily to obtain sick leave certificates or to stockpile medications, further undermining public trust and perpetuating the idea that primary care physicians are unprofessional and undeserving of confidence.

One of the limitations of this study was the large number of incomplete responses (446), resulting in a low response rate that affected the power of the study.

In conclusion, the results of our study indicate that frequent visitors to primary care centers have a positive impression and good awareness of their role. However, a significant percentage of respondents still believed that the emergency department was more important than primary care centers. To address this issue, awareness campaigns on the role of family medicine in Kuwait are needed to improve public understanding, enhance the reputation of primary care givers, and reduce unnecessary referrals to emergency departments.
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Types of laboratory services HFSUH laboratory JGH laboratory

No of days of | Reasons of | No of days of Reasons of
interruption | interruption | interruption interruption
Lack of reagents

Clinical chemistry | Blood glucose 63
Lipid profiles (cholesterol, triglyceride, LDL, HDL) [ 63 Lack of reagents
Electrolytes (Na, K+, Cl-) 0 — %0 Lack of reagents
Liver function tests (ALKP, AST, ALT, GGT, total 0 63 Lack of reagents
bilirubin, direct bilirubin, total protein)
Albumin 0 = % Lack of reagents,
calibration failure

Renal function tests (urea, creatinine, uric acid) [ - 6 Lack of reagents
Cardiac function test (LDH, CK-MB, CPK) 90 Lack of reagents 63 Lack of reagents
Cardiac function test (troponin) 40 Lack of reagents 63 Lack of reagents
Hormonal test (TSH) 60 Lack of reagents 63 Lack of reagents
Hormonal test (T3, T4, FSH, LH) 0 - % Lack of reagents
Hormonal test (testosterone, progesterone, prolactin) 0 - Not applicable —
Parasitology test | Stool microscopy, blood film/other 0 — 0 —
Ocalt blood 14 Lack of test kits % Lack of test kits
Urine and body | Urinalysis 0 — 0 =
fluid analysis CSF analysis 0 - 90 Not started in the

hospital
Mycology KOH test 90 Lack of test kits % Lack of test kits
Fungal culture 0 - Not applicable =
Hematology ‘Total WBC count, differential white cell count, 0 = 0 —
peripheral blood film, ESR, hematocrit, platelet count
Bleeding time, reticulocyte count, prothrombin time 90 Replaced by % Lack of reagents
another tests
Hb electrophoresis, lupus erythematosus %0 Not done in the | Not applicable —
hospital
Serology Helicobacter pylori 0 — 10 Lack of test kits
HCV 0 — 10 Lack of test kits

HBsAg 0 — 15 Lack of test kits

Toxoplasma latex, TPHA, troponin % Lack of test kits % Lack of test kits

RPR, Widal and Weil-Felix, blood group, cross match 0 — 0 —

and compatibility test, HCG, RF, CRP

ASO 0 — 25 Lack of test kits

HIV test 0 — 2 Lack of test kits

CD4 count, viral load 7 Lack of test kits | Not applicable —
Bacteriology Gram stain 0 — 0 —

Ziehl-Neelsen stain 0 — 0 —

India ink %0 Lack of test kits % Lack of test kits

Culture and sensitivity 0 = 90 Not started in the hospital

ALKP, alkaline phosphatase; AST, aspartate aminotransferase; CK-MB, creatinine kinase in blood; CPK, creatinine phosphokinase; ESR, erythrocyte sedimentation rate; FSH, follice-
stimulating hormone; GG, gamma-glutamyl transferase; HCG, human chorionic gonadotropin; HDL, high-density lipoprotein; LDL, low-density lipoprotein; LDH, lactate dehydrogenase;
LH, luteinizing hormone; RPR, rapid plasma regain; TPHA, treponems pallidum hemaggiutination assay.
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Variables Laboratory  services | Logistic analysis
interruptions

COR(95% | p- | AOR(95% | p-
Cl)

I value Cl) value
Availability of safety equipment (lab coat, glove, eye wash, etc.) and use in the 1
laboratory 123 (036-4.23)
Availability any vaccine 1
0.78 (0.23-2.65)
Delivery of adequate training 1
0.55 (0.15-2.08)
Workload i 1
2074 (0.58-744)
Availability of enough space Yes 5 10 1 065
No 10| 27 | 074(020-2.71)
Availability of continuous, functional electric power Yes 9 | 2 1 0361
No 6 | 10 | 18(051-636)
Availability of continuous, functional water Yes 9 | 2 1 048
No 6 | 11 | 1.58 (0.45-5.50)
Availability of backup power if electric power interrupted Yes 5 1 1 080
No 10| 26 | 085 (023-3.06)
Availability of sufficient budget Yes 6 | 8 1 051
No 9 | 29 | 064(017-238)
Availability of sufficient human resources for laboratory work Yes 6 | 8 1 0182 1 099
No 9 | 29 | 041 (011-151) 0.99 (0.15-6.38)
Availability of sufficient reagents and supplies on time Yes 10 14 1 007 1 004
No 5 | 23030 (0089-1.078) 68 (1.07-32823)
Adequacy of laboratory equipment Yes 5 6 1 017 1 037
No 10| 31 | 039 (010-155) 238 (035-16.18)
Availability of trained lab professionals that can run laboratory equipment Yes 10 | 27 1 065
No 5 | 10 | 135(037-493)
Availability of malfunctioning equipment Yes 10 | 20 | 041(049-595) | 041
No 5 17 1
Availability of equipment maintenance on time Yes 10 17 1 018 1 0516
No 5 | 20 | 043(012-188) 168 (0.35-7.97)
Availability of additional laboratory equipment used as backup Yes 5 |19 1 024 1 0414
No 10| 18 | 211 (061-7.39) 0.48 (0.08-2.83)
Upper management response for questions related to laboratory service Yes 9 |7 1 001 1 0015
No 6 | 30 | 016 (005-0.58) 7.78 (1.48-40.83)
Allocation of laboratory budget at the beginning of the year Yes 5 15 1 063
No 10| 22 | 136 (0.389-4.80)
Availability of laboratory annual plan Yes 8 | 16 1 051
No 7 |21 | 067 (02-222)
Following essential supplies, reagents, and equipment on time Yes 10 23 1 076
No 5 | 14| 082(023-2.90)
Presence of continuous communications with upper management about Yes 9 |2 1 097
laboratory service No 6 | 15 | 098(029-3.33)
Occurrence of natural disaster or emergency Yes 6 | 6 | 344(089-1333) | 007 1 020
No 9 | a 1 027 (0.04-2.04)

COR: erude odds ratio.
oot wlfoir asocitia.
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Variables
Sex of laboratory
professionals

Male

Frequencies | Percent

Age of laboratory
professionals

24-29

30-35

36-41

42-47

48-55

Level of highest education

First degree

Masters

Total service year as a lab
professional

1-5

6-10

11-15

16-20

21-25

26-30

Total service year in
current hospital

1-5

6-10

11-15

16-20

21-25

Position

Staff as lab

Safety officer

Quality officer

Laboratory head
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Predictors

Individual factors

Study
participants
response

Yes

No

Satisfaction with current salary

10 (19.2%)

42 (80.8%)

Availability of safety equipment and use in the
laboratory

19 (36.5%)

33 (63.5%)

Availability of any immunization

23 (44.2%)

29 (55.8%)

Delivery of adequate training

13 (25%)

39 (75%)

Workload

37 (71.2%)

15 (28.8)

tructure

Availability of enough space

15 (28.8%)

37 (71.2%)

Availability of sufficient human resources for
Iaboratory work

14 (27%)

38 (73%)

Availability of continuous, functional electric
power

36 (69.2%)

16 (30.8%)

Availability of continuous, functional water
Availability of backup power if electric power
interrupted

35 (67.3%)
16 (30.8%)

17 (32.7%)
36 (69.2%)

Resource

11

Availability of sufficient budget

14 (27%)

38 (73%)

1

Availability of sufficient reagents and supplies on
time

24 (46.2%)

28 (53.8%)

Adequacy of laboratory equipment

11 (21.2%)

41 (78.8%)

Availability of trained lab professionals that can
run laboratory equipment

37 (71.2%)

15 (28.8%)

Availability of malfunctioning equipment

Availability of equipment mais on time

30 (57.7%)
27 (53%)

22 (42.3%)
25 (48%)

Availability of additional laboratory equipment
used as backup

24 (46.2%)

28 (53.8%)

support

Management response for questions related to
laboratory service

16 (30.8%)

36 (69.2%)

Allocation of laboratory budget at the beginning
of the year

20 (38.5%)

32 (61.5%)

Availability of laboratory annual plan

38 (73.1%)

14 (26.9%)

Following essential supplies, reagents, and
equipment on time

35 (67.3%)

17 (32.7%)

Presence of continuous communications with
upper management about laboratory service

31 (59.6%)

21 (40.4%)

Natural disaster and emergency

Occurrence of natural disaster or emergency
(pandemic, fire accident, flood, laboratory floor
subsidence) in the hospital

12 (23.1%)

40 (76.9%)

Interruption of lab services

15 (28.8%)

37 (71.25%)
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Levesque

Availability and
Accommodation

Themes
identified
Access
Convenience

Description

Telemedicine was perceived as more
available and accommodating than
in person visits because of improved
‘geographic access and increased
access to care in patients with
mobility issues.

Acceptability

Technological
Barriers

Linguistic Barriers

Digital literacy especially in older
patients as well as language
discordance between provider and
patient were identified as barriers
that might affect acceptability of
telemedicine to patients and clinical
team members.

Affordability

Economic
Considerations

Telemedicine was generally viewed
as a more affordable option
compared to in person visits due to
reduced visit fees as well as costs
associated with driving and parking.

Appropriateness

Quality of Care

Disease Outcomes

Telemedicine was generally viewed
as most appropriate for stable
patients and not for patients having
a disease flare or new patients.
There were concerns regarding
negative impact on rapport and lack
of a physical i

Approachability

Implementation of
Telemedicine

Patients and clinical team members
identified providing patients with
adequate training on telemedicine
platforms and establishing
protocols and support for
addressing technical issues that
arise during virtual visits as factors
that could make telemedicine more
approachable.
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Characteristics

Patients
Age (median, range) 44 (24-67)
Race (N, %)

White I 4(66)
Black | 2(33)
Ethnicity (N, %)

Hispanic 3 (50)
Sex, Female (N, %) 6 (100)
Disease Duration (median, range in years) 9 (4-28)

Interview Duration (range in minutes) 6-23
Clinical team member
Type (N, %)

Years in Practice (range) 1-32

3(375) \
Fellow 1(12.5) 1
Medical Assistant 2(25) \
Registered Nurse 225 \
Sex, Female (N, %) 6 (75) ‘
Race (N, %) |
Asian 6 (75)
Black 2(25)

Interview Duration (range in minutes) 7-18
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Name Available Non- Non-
ME (N) functional | functionality (%)
ME (N)
DTCSH 148 48 3243
DBCSH 260 111 4269
FHCSH 345 13 3275
DCSH 276 37 1341
GCsH 458 9 2031
TGCSH 352 63 1790
WCSH 193 44 2280
Total 2259 572 2532
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Framework

‘The building blocks of
climate resilient health
systems (54)

Principles

Each building block relates to a set of structural attributes of health
systems, which, in theory, can be measured and evaluated, sometimes
quantitatively, sometimes qualitatively.

Axiom 1 Axiom 2 Axiom 3 Axiom 4

Structure | Functioning | Exogenous Endogenous Major Minor | Workers | Systems
events events events | events design

Health Emergency and
Disaster Risk Management
Framework (55)

Functions are organized thus: policies, strategies, and legislation;
planning and coordination; human resources, financial resources,

i tion, and knowledge risk ications; health
infrastructure and logistics; health and related services; community
capacity for health; monitoring and evaluation

Kruk et al. (39)

‘The resilience of a health system is the ability of health actors,
institutions, and the population to maintain their essential functions
when adversity arises and to reorganize based on the lessons learned
during a crisis

Hyogo Framework for
Action 2005-2015 (56)

Building resilient communities to reduce personal, social, economic,
and loss

Cutter et al. (25)

Community resilience based on educational equality, income, social
capital, health access, mitigation plans, religious affliations, community
aspirations, emergency management assets, mitigation activities,

i and buildings

Ungar (14)

Seven principles for resilience in psychosocial and cultural systems:
Resilience occurs in contexts of adversity; Resilience is a process; There
are trade-offs between systems when a system experiences resilience; a
resilient system is open, dynamic, and complex; a resilient system
promotes ivity; a resilient system i

and learning; a resilient system includes diversity, redundancy, and
participation
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Nephrologists’ responses to open-ended questions:
- Quality of care:

“I'm not always satisfied with the therapeutic management of patients because it very often meets
obstacles that compromise the continuity of care. Many kidney diseases, you know, require long-term
treatment, and there is often a lack of medication adherence. This leads to treatment interruptions and
to patients lost to follow-up, which is really frustrating.”

“We do our best in our department, and despite our limited resources, we still manage to save lives
and get good results. So yes, | can say that our medical care is satisfactory. Having said that, we woold
like to see things improve and to work under better conditions.”

- Accessibility of care:

“Waiting times are not that long in our hospital. The problem is mainly of tardy consultations and
referrals of patients. On the one hand, many patients do not present in time for a number of reasons;
on the other hand, health professionals don’t refer them to nephrology service in time because of failure
to detect kidney disease in good time. This results in late management as the patient is often seen at
the stage of complications”.

“I work in a small dialysis unit. There is no nephrology department in the whole country. Access to
nephrology care is very complicated...”

“Many patients don't show up early for consultations; they visit traditional healers first; hospital is their
last resort.”

“The cost of care far exceeds the household budget. Since most patients do not have health
insurance, they are forced to pay the hospital bill for the care received. They often leave against
medical advice due to lack of resources. That is not easy.”

“The ais scheme for the most deprived, in our country, has made a lot of things easier. Patients have
access to almost all services in the hospital, such as dialysis (but not anti-rejection treatment following
the transplant). So, | would say that the situation is improving day by day because it is definitely better
than before.”

- Professional ethics:

“It's hard to say anything about respect for patient privacy when the records management system is
outdated and deficient.”

“We are very careful about sharing patient information and data, but | can’t say that the entire medical
team -nurses and ward staff- are doing the same thing.”

“We protect patient’s information as much as we can, but quite frankly, this matter isn’t among the
hospital priorities. Honestly, we seldom talk about this.”

“Do all publications involving patient data go through the ethics committee? No. I'm sure they don't.
We try to respect confidentiality and research ethics as much as we can, but not all our publications
have been approved by the committee.”

- Equity of care:

“Equity depends not just on us. Actually, it is hard to talk about equity in such a context. As you and
| well know, it isn't possible to prescribe a treatment that requires close-range biological test to a patient
living in a rural area far away from laboratories. Thus, because the first treatment is simply
unmanageable, we often have to prescribe other less effective treatments. This can be extrapolated to
many other clinical situations. Is it fair?”

“A patient with no health coverage and with few financial means can't aspire to ever be transplanted.
He will end his life in dialysis, which is again a reality. He may be young and have parents of brother
and sisters willing to offer him a kidney, but it won’t be possible unless he can afford the anti-rejection
treatment for life. S frankly, | don’t think that such a situation is fair.”

“I don’t think this issue is restricted to the public hospital or to health care providers. Without a
universal health coverage system, you can't talk about equitable health care delivery. The poorest will
always be treated unfairly in one way or another.”

- Hospital social responsibility:

“It would be a lie to say that our hospital is socially responsible; we are short of both financial means
and strategy.”

“We are doing everything within our power. Things are progresslng bit by bit. You need to be patient
I believe, and yes, the hospital is rather socially responsible.”

“I confess that | don’t have a convincing answer to this question. There are constraints and flaws, but
there are also a lot of efforts made which should not be disparaged. For an answer, | would say that
the social responsibility of our hospital is average.”
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