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Editorial on the Research Topic 


Redefining acute psychiatric care: strategies for improved inpatient experiences


Although there has been a shift toward community-based psychiatric care over the past six decades, hospitalization remains necessary for many individuals with severe mental illness. As a result, inpatient psychiatric services continue to demand greater economic resources than community-based alternatives, regardless of a country’s level of economic development (1).

In this Research Topic, Iwanaga et al. employed a random forest model to identify key predictors for admission to high-acuity psychiatric units among 2,064 emergency inpatients in Japan. The most significant factors were clinical profile items—such as the necessity of inpatient treatment, the need for 24-hour care, symptom severity, specialized equipment, and medication management—rather than age or diagnosis.

Barruel et al. analyzed 8,870 psychiatric hospital stays in Paris to determine predictors of extended length of stay (LOS). Factors associated with LOS exceeding 30 days included age over 55, admission from outside the sector, emergency unit admission, schizophrenia, mandatory care, seclusion/restraint, somatic comorbidity in women, and treatment resistance. Protective factors included being in a relationship, travel-related episodes, and personality disorders. Understanding these predictors can help optimize care and resource allocation.

Moscovici et al. evaluated the Dynamic Appraisal of Situational Aggression (DASA) tool for predicting violence risk in mental health inpatient settings. Analyzing 3,819 admissions and 88,124 DASA scores, the researchers found that DASA scores were moderately predictive of violent incidents (AUC 0.73), with similar accuracy across forensic, schizophrenia, and acute care units, but lower accuracy in geriatric units. New risk categories were proposed to improve specificity. These findings support DASA’s utility for identifying high-risk patients and guiding interventions.

Patients may also experience abusive behaviors. In a cross-sectional survey of 203 nurses in Japanese psychiatric hospitals, Matoba et al. found that 87.1% reported at least one abusive behavior toward patients, most commonly ignoring or rejecting them. Workplace violence and recovery-oriented attitudes increased the risk of abuse, while higher moral sensitivity and longer experience reduced it. The study highlights the need for targeted interventions to prevent nurse-perpetrated abuse.

Another notable study by Nir et al. tested intranasal oxytocin (OT) administration to clinicians in a psychiatric emergency room. Patients reported deeper, more meaningful sessions and lower distress after clinician OT administration, although perceived empathy was not significantly higher. The study suggests that OT may enhance therapeutic encounters and reduce patient distress, but the results are preliminary due to the small sample size.

Insomnia, skin complications, tobacco smoking, weight gain, and other medical issues require special clinical attention in the hospital setting. Mao et al. found that 79.6% of mental health patients in Alberta, Canada, experienced sleep disturbances before discharge from psychiatric units. Key risk factors included being married or partnered, having depression, likely anxiety, and poor wellbeing. The findings highlight the need for targeted interventions, such as cognitive-behavioral therapy and psychoeducation, to address sleep issues during the transition from hospital to community care, aiming to improve recovery and quality of life.

Luo et al. found that among people with schizophrenia, chronotype (morning/evening preference) directly affects social functioning. Evening chronotypes tend to have poorer sleep quality and higher anxiety, which further impairs social functioning. Anxiety is a key mediator, while sleep quality contributes indirectly via anxiety. The findings suggest that interventions targeting sleep and anxiety may help improve social outcomes for patients with schizophrenia, especially those with evening chronotypes.

In a real-world study, Zhang et al. evaluated the effectiveness of Failure Mode and Effects Analysis (FMEA) in managing skin complications among ICU psychiatric patients. FMEA-based interventions significantly reduced skin complications from 7.56% to 3.59%. Key risk factors identified included positioning management, skin hygiene, nutritional support, ADL dependency, hypoalbuminemia, diabetes, and ICU length of stay. The study concludes that FMEA is effective for improving skin care and reducing complications in psychiatric ICU patients through early risk identification and targeted interventions.

Zheng et al. surveyed 738 patients with severe mental illness in China, finding a smoking prevalence of 52.03%, much higher than in the general population. Key risk factors included male gender, Han ethnicity, poor economic status, family smoking history, outpatient status, family history of mental illness, drug exposure, and alcohol use. Patients with schizophrenia and bipolar disorder showed higher nicotine dependence. The findings highlight the need for targeted smoking cessation interventions for this vulnerable group.

Carney et al. tested Motiv8, a nine-week multidisciplinary weight management program for adults with severe mental illness in forensic psychiatric inpatient services. The trial found Motiv8 to be feasible and acceptable, with high recruitment, retention, and satisfaction rates. While not powered to detect clinical differences, the results support a larger trial to assess effectiveness and cost-efficiency in reducing physical health inequalities for this population.

In addition, Miola et al. used machine learning to predict medical hospitalizations in bipolar disorder (BD) patients after psychiatric discharge. Among 71 BD patients, those with cardiovascular, neurological, or osteo-muscular diseases were at highest risk for future medical admissions. Models using medical data were more accurate than those using psychiatric data alone. The results emphasize the importance of monitoring and managing physical health in BD patients to reduce hospitalizations. Larger, prospective studies are needed to confirm these findings and improve preventive care for this vulnerable population.

Overall, this Research Topic has addressed several issues relating to inpatient mental health care. Findings from papers included in the Research Topic, if incorporated into practice, will contribute to improving overall patient care.
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Aims

In order to uphold and enhance the emergency psychiatric care system, a thorough comprehension of the characteristics of patients who require a high-acuity psychiatry unit is indispensable. We aimed to clarify the most important predictors of the need for a high-acuity psychiatry unit using a random forest model.





Methods

This cross-sectional study encompassed patients admitted to psychiatric emergency hospitals at 161 medical institutions across Japan between December 8, 2022, and January 31, 2023. Questionnaires were completed by psychiatrists, with a maximum of 30 patients assessed per medical institution. The questionnaires included psychiatrists’ assessment of the patient’s condition (exposure variables) and the need for a high-acuity psychiatry unit (outcome variables). The exposure variables consisted of 32 binary variables, including age, diagnoses, and clinical condition (i.e., factors on the clinical profile, emergency treatment requirements, and purpose of hospitalization). The outcome variable was the need for a high-acuity psychiatry unit, scored from 0 to 10. To identify the most important predictors of the need for a high-acuity psychiatry unit, we used a random forest model. As a sensitivity analysis, multivariate linear regression analysis was performed.





Results

Data on 2,164 patients from 81 medical institutions were obtained (response rate, 50.3%). After excluding participants with missing values, this analysis included 2,064 patients. Of the 32 items, the top-5 predictors of the need for a high-acuity psychiatry unit were the essentiality of inpatient treatment (otherwise, symptoms will worsen or linger), need for 24-hour professional care, symptom severity, safety ensured by specialized equipment, and medication management. These items were each significantly and positively associated with the need for a high-acuity psychiatry unit in linear regression analyses (p < 0.001 for all). Conversely, items on age and diagnosis were lower in the ranking and were not statistically significant in linear regression models.





Conclusion

Items related to the patient’s clinical profile might hold greater importance in predicting the need for a high-acuity psychiatry unit than do items associated with age and diagnosis.





Keywords: acute, decision-making, emergency, hospitalization, inpatient, predictor




1 Introduction

Globally, psychiatric emergency care, including high-acuity units, is an important component of a comprehensive mental health care system. A high-acuity unit plays a crucial role, for example, in initial assessment and specialized care of patients experiencing acute psychiatric crises (1). Acute care is resource intensive and is financially costly (2, 3). The number of people using psychiatric emergency services has been increasing in many countries (4–6). Hence, acute psychiatric services need to be prioritized for patients who have a greater need for a high-acuity unit. However, since the problems and conditions of patients presenting with psychiatric emergencies vary widely (7), it is difficult to develop clear criteria for identifying patients who need to be transferred to the high-acuity care unit. As a result, each psychiatrist is faced with the problem of making decisions regarding hospitalization, taking into account the complex internal and external factors of each patient, with no clear criteria or process for making admission decisions (8).

Only a few studies have attempted to identify patients who require transfer to a high-acuity unit. For example, the demographic and clinical characteristics of patients admitted to acute psychiatric units were examined in quantitative studies from the United States, Germany, New Zealand, and Canada (9–12). According to these studies, hospitalization is associated with clinical severity and other characteristics, such as age and diagnosis (9–12). Regarding age, a previous study among adults have reported an association between older age and emergency psychiatric admission (9), but this was not clear for minors. The common diagnoses of acute psychiatric inpatients were schizophrenia and dementia (10, 11). Other studies have reported that patients with involuntary admission, which represents the majority of admissions to acute psychiatric units, are characterized by the presence of psychosis and a high number of various clinical problems (13). Three qualitative studies examined clinical profiles of patients admitted to acute units in more detail (8, 14, 15). For example, they included a variety of clinical profiles, such as risk of self-harm or harm to others, medical severity, and medication noncompliance (8, 15). Thus, several characteristics in previous studies have been reported as being relevant to the need for a high-acuity unit.

Despite the existing evidence, it remains unclear which of these factors are most important in determining the need for a high-acuity unit. In other words, little is known about which factors psychiatrists consider most important when deciding to admit patients to high-acuity units. In addition, the complexity and heterogeneity of patient profiles continue to impose challenges for establishing definitive criteria for admission eligibility. Two limitations of earlier studies need to be addressed. First, previous quantitative studies have focused primarily on the demographic characteristics and diagnoses of patients admitted to acute psychiatric units, with limited exploration of the detailed clinical profiles revealed in qualitative research. The factors among various elements, such as patient attributes, diagnoses, and clinical conditions, substantially influence the need for a high-acuity unit need to be identified. Second, most quantitative studies have used traditional prediction models, such as linear regression. Due to the interactions among various factors, such simple models might have limited statistical predictability and accuracy. In addition, the predictors of the need for a high-acuity unit are multiaxial, diverse, and complex. One approach to modeling the complexity of multiple clinical assessments is machine learning, such as random forest modeling (16), which is increasingly being used in mental health research (17, 18). Such models should be used to deal with complex data, such as those described above.

To fill these research gaps, we conducted an exhaustive survey of psychiatric emergency hospitals in Japan and aimed to clarify the relative importance of predictors of the need for a high-acuity psychiatric care unit by using a random forest machine learning approach. In Japan, the psychiatric emergency system was established in 1995 and is now available nationwide. In the public healthcare insurance program, a high-acuity unit is designed to discharge inpatients within 3 months. Previous studies of patients admitted to a high-acuity unit in Japan have reported that many inpatients have schizophrenia (19–22). However, no studies have analyzed the clinical profiles of inpatients in detail. Identifying the factors strongly associated with the need for a high-acuity unit could guide psychiatrists’ decision-making regarding hospitalization, which has traditionally been left to their discretion. Moreover, this process is expected to enhance the transparency and objectivity in medical care, particularly in acute psychiatric settings. Additionally, this study will contribute to policy making, including establishment of criteria to facilitate the admission of individuals with a marked need for high-acuity units, thereby sustaining a high-quality acute psychiatric care system.




2 Materials and methods



2.1 Study design and participants

We conducted a nationwide cross-sectional study of medical institutions with psychiatric emergency acute care inpatient units in Japan. We recruited all 161 medical institutions with high-acuity units across Japan, on December 8, 2022. At each medical institution, psychiatrists completed questionnaires, up to a maximum of 30 patients per institution, to prevent inclusion of a larger number of participants from a particular institution or region. The inclusion criterion was admission to a high-acuity unit from November 8, 2022, to January 31, 2023. No exclusion criteria were established. This study was approved by the Research Ethics Committee of the National Center of Neurology and Psychiatry (No. A2022-065).




2.2 Measures

The questionnaire used in this study was developed based on the guidelines for psychiatric emergency care from the Japanese Association for Emergency Psychiatry and discussions among experts in psychiatric emergency care (23). The questionnaires included the patient’s age, diagnosis, and psychiatrists’ assessment of the clinical condition (exposure variables) and the need for a high-acuity unit (outcome variable).



2.2.1 Exposure variables

We included 32 items as exposure variables. All variables were binary (1 = applicable, 0 = not applicable).



2.2.1.1 Age

To examine whether being a child or being older were predictors of the need for a high-acuity unit, age was divided into two categories: under 20 years and over 70 years. Child and adolescent psychiatry and geriatric psychiatry are considered subspecialties, with specialized services provided for each category. The age boundaries were determined based on discussions among experts, including psychiatrists.




2.2.1.2 Diagnosis based on the international classification of diseases, 10th edition

The psychiatrist reported the participant’s primary diagnosis (a single diagnosis) from the following 10 items: F0–F8 and dementia, based on the ICD-10.




2.2.1.3 Factors on the clinical profile

Clinical profiles included three categories (i.e., cross-sectional, longitudinal, and predictive) with eight items (Supplementary Table 1). Cross-sectional items were symptom severity and impact on society and family. Longitudinal items were initial onset, relapse, caregiver crisis, and lack of information. Predictive items were essentiality of inpatient treatment (otherwise symptoms will worsen or linger) and expected improvement with inpatient treatment.




2.2.1.4 Factors on emergency treatment requirements

Five items on emergency treatment requirements were included (Supplementary Table 1). These were harm to others, self-injury, lack of autonomy, irrational refusal or lack of desire for help, and other social dysfunction.




2.2.1.5 Factors on the purpose of hospitalization

Seven items on the purpose of hospitalization were included (Supplementary Table 1). They were 24-hour professional care, medication management, elaborate diagnosis and rapid assessment of treatment efficacy, safety ensured by specialized equipment, dedication to recuperation, specific treatment, and preservation of home function by providing respite for household members.





2.2.2 Outcome variable

While the participants of this study were patients who had already been admitted to high-acuity units, the level of need for a high-acuity unit was considered to vary. In this study, the need for a high-acuity unit was considered by using a non-slider visual analog scale consisting of 0 (Not necessary) to 10 (Absolutely necessary). The analysis included people with no or a low need for a high-acuity unit, as well as people with a strong need for a high-acuity unit. Thereby, predictors of the strong need for a high-acuity unit were identified. As no objective measures of the need for a high-acuity unit or patient admission criteria exist, psychiatrists were asked to respond based on their subjective assessment. No cutoff point to separate the levels of need for a high-acuity unit exist. Therefore, in this study, the score was treated as a continuous variable.





2.3 Statistical analysis

To investigate the importance ranking of predictors of the need for a high-acuity unit, we used a random forest regression model (16) with hyperparameter tuning. Among the various machine learning models, the random forest model was determined to be a good fit for this study design, because it is superior in terms of determining the importance of features and reducing the risk of over-fitting, even when data uncertainty is large. For tuning, the number of variables tried at each split (mtry) with the lowest out-of-bag (OOB) error was calculated. In the random forest model, the number of variables tried at each split was set to 3 and the number of trees was set to 500. The most important variables were identified using permutation importance (increase in node purity), which was computed with OOB data to measure the prediction strength of each variable.

As a sensitivity analysis, we used multiple linear regression to investigate the associations between predictors and the need for a high-acuity unit. The variance inflation factor (VIF) was calculated to confirm multicollinearity. The Breusch–Pagan test was performed to confirm heteroscedasticity. Data with no missing values were included in all analyses. Statistical significance was set at 0.05. All analyses were conducted using R statistical software (version 4.0.3, R Foundation for Statistical Computing, Vienna, Austria). The “randomForest” package was used for analysis using the random forest model.





3 Results

Of 161 medical institutions across Japan, 81 responded (response rate, 50.3%). Medical institutions in 40 of the 47 prefectures in Japan participated (Figure 1). Of the 81 participating medical institutions, 22 (27.1%) were located in designated cities, which were required to have a population of 500,000 or more. Data were collected on 2,164 patients who were admitted to high-acuity units between November 8, 2022, and January 31, 2023. After excluding patients with missing data on the need for a high-acuity unit (n = 7) or age (n = 54) and diagnosis (n = 42), 2,064 participants were included in this analysis (Figure 2).
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Figure 1 | Locations of the 81 participating medical institutions.

[image: Flowchart showing survey respondents from 161 Japanese psychiatric emergency hospitals, with data from 2,164 respondents. Data from 100 cases were excluded for missing outcome or exposure variables. Final analysis included 2,064 respondents.]
Figure 2 | Study flow chart.

Table 1 shows descriptive statistics for the exposure and outcome variables for all participants. The most common diagnosis based on the ICD-10 was F2, schizophrenia, schizotypal, delusional, and other non-mood psychotic disorders (39.8%); followed by F3, mood or affective disorders (26.0%). The highest prevalence of exposure factors was observed in terms of the impact on society and family (71.7%), symptom severity (70.6%), and essentiality of inpatient treatment (otherwise symptoms will worsen or linger) (68.1%). For the outcome variable (i.e., the need for a high-acuity unit), the mean was 7.4 and the median was 8.0. The higher the score on the need for a high-acuity unit, the higher was the percentage of participants (0 = not necessary, 1.5%; 10 = absolutely necessary, 26.4%).

Table 1 | Participants’ characteristics (n = 2,064).
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Figure 3 shows the relative importance of predictors of the need for a high-acuity unit using a random forest model. In descending order of importance, the top-10 predictors were essentiality of inpatient treatment (otherwise symptoms will worsen or linger) (983.7), 24-hour professional care (718.6), symptom severity (714.0), safety ensured by specialized equipment (511.3), medication management (457.4), harm to others (390.9), other social dysfunction (309.0), irrational refusal or lack of desire for help (241.4), self-injury (196.2), and elaborate diagnosis and rapid assessment of treatment efficacy (186.7).
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Figure 3 | Relative importance of predictors of the need for a high-acuity psychiatric unit based on a random forest model (n = 2,064).

Table 2 shows the associations between predictors and the need for a high-acuity unit based on a multiple linear regression model. Of the 32 exposure variables, 3 variables (i.e., F0, F2, and F3) had a VIF > 10, with heterogeneous dispersion detected by the Breusch–Pagan test. Therefore, the analysis was performed excluding F0, F2, and F3 variables. Among exposure variables, symptom severity (b = 0.63, p < 0.001), essentiality of inpatient treatment (otherwise symptoms will worsen or linger) (b = 1.10, p < 0.001), harm to others (b = 0.76, p < 0.001), self-injury (b = 0.45, p < 0.001), irrational refusal or lack of desire for help (b = 0.25, p = 0.03), other social dysfunction (b = 0.45, p < 0.001), 24-hour professional care (b = 0.88, p < 0.001), medication management (b = 0.45, p < 0.001), safety ensured by specialized equipment (b = 0.67, p < 0.001), and specific treatment (b = 0.72, p < 0.001) were positively and significantly associated with need for a high-acuity psychiatric care unit.

Table 2 | Association between predictors and need for a high-acuity psychiatric unit based on a multiple linear regression model (n = 2,064).


[image: Table displaying regression results on inpatient psychiatric care, listing variables such as age, ICD-10 diagnoses, clinical profiles, emergency treatment requirements, and hospitalization purposes, with corresponding coefficients, confidence intervals, and p-values. Significant predictors include cross-sectional symptom severity, predictive necessity of inpatient treatment, and emergency requirements like harm to others and self-injury.]



4 Discussion

This study investigated the relative importance of predictors of the need for a high-acuity unit using a random forest model, which has not been reported previously. Our findings suggested that the most important predictor variables were not related to patient’s age or diagnosis, but rather to the patient’s clinical profile. In the linear regression model performed as a sensitivity analysis, the top-ranking items related to the patients’ clinical profile were positively and significantly associated with the need for a high-acuity unit, but age and diagnosis were not.

The characteristics of the patient’s clinical profiles, which were the top items in the ranking of predictors of the need for a high-acuity unit, are likely to have several properties. From the random forest results, the most important predictor of the need for a high-acuity unit was the essentiality of inpatient treatment (otherwise symptoms will worsen or linger). This item was associated with the need for a high-acuity unit in our linear regression model. Inherently, this item theoretically seems to apply to 100% of patients admitted to high-acuity units. Nevertheless, psychiatrists considered inpatient treatment as essential for only 68% of patients in this study. Regarding the need for a high-acuity unit, 1.5% of all participants had a score of 0 (not necessary), while 10 (absolutely necessary) was the most common score. The results indicates that not all patients admitted to high-acuity units require the specialized services offered by these wards. High-acuity units typically maintain a higher staff-to-patient ratio than do general psychiatric wards, enabling the provision of superior medical care. Consequently, in scenarios where patients or their families request higher quality medical care, among other factors, admission to these units may be considered. However, while Japan’s psychiatric reimbursement system permits admissions to high-acuity units even in cases deemed less critical, the appropriateness and efficiency of such ward operations remain debated in the field. In other words, Japanese psychiatric systems appear to influence this result, which may indicate the multifunctional and multipurpose nature of high-acuity units.

The items ranked second through fifth were intended to provide medical management for severe psychiatric symptoms via hospitalization. They included 24-hour professional care, symptom severity, safety ensured by specialized equipment, and medication management. These variables were associated with the need for a high-acuity unit in the linear regression analysis. Previous studies pointed out that severe symptoms are associated with high utilization of emergency services (9, 13, 24). To secure the lives of and benefits to such patients, intensive 24-hour care and equipment specific to psychiatric emergencies based on sufficient staff and a high standard of medical care in a high-acuity unit appear to be needed (1, 2, 15). Therefore, the top-5 factors in this study might be attributed to patients’ conditions and psychiatrists’ professional views. These findings seem to augment past evidence.

After the top-five, the next most important items were related to emergency treatment requirements related to behavioral problems and poor social functioning. The items ranked sixth through ninth were harm to others, other social dysfunction, irrational refusal or lack of desire for help, and self-injury. In particular, previous quantitative and qualitative studies have noted that psychiatric emergency inpatients are at high risk of behavioral problems, including self-harm and harm to others (7, 8, 15). In this study, these factors were observed to be important in psychiatrists’ decision-making regarding admission to high-acuity units.

The importance of items related to age and diagnosis were in the lower half of the rankings. While a prior study has reported an association between older age and high-acuity unit admissions, multiple linear regression analysis in this study, in which other clinical profile variables were entered simultaneously showed no significant association. This may be because several clinical profile variables have a greater impact on the need for a high-acuity unit than do age. The most common diagnosis in this study was schizophrenia (F2). This is consistent with data from previous quantitative and qualitative studies in Japan and abroad that have reported that most patients admitted to acute psychiatric care units have schizophrenia (11, 14, 19–22). However, an Australian study of community-based service users has shown that clinical assessments could benefit from focusing on a more complex consideration of the patient’s condition profiles, rather than on individual items, such as diagnosis (25). In particular, for psychiatric emergency service users, more complex clinical profiles, rather than simply diagnosis, might be more influential when deciding on the need for admission to a high-acuity unit, because people with schizophrenia include individuals with varying degrees of medical severity, behavioral problems, and social dysfunction. Our findings could be developed to provide a clinical and policy-making basis for further evaluation of psychiatric emergency services. For example, when evaluating the need for high-acuity units and the effectiveness of hospitalization, it may be useful to collect post-discharge data (including symptom severity and social and occupational functioning) and compare it with the pre-hospitalization characteristics identified in this study.



4.1 Strengths and limitations

The strength of this study was that it investigated factors important to the need for a high-acuity unit with information on patient demographics and information on the detailed clinical picture. In addition, the study was a large-scale survey of Japanese high-acuity units to identify the demographics and clinical profiles of patients newly admitted to an acute care unit. More than 2,000 responses were obtained. The sample size was sufficient for the analysis to identify predictors important to determine the need for admission to a high-acuity unit. This study would help guide psychiatrists’ decision-making regarding hospitalization and sustain a high-quality acute psychiatric care system.

This study had several limitations. First, the reliability and validity of the questionnaire items have not been verified; the questionnaire was developed based on the guidelines for psychiatric emergency care from the Japanese Association for Emergency Psychiatry (23) and discussions held by a team composed of experts in emergency psychiatric care. In particular, the outcome (i.e., need for a high-acuity unit) was based on the subjective judgment of psychiatrists, because objective criteria have not been established. Future studies might yield more convincing findings by having multiple psychiatrists review each questionnaire or by considering a few objective indicators (e.g., length of stay) in the analysis. Second, selection bias might have occurred. This survey was conducted by mail and no reminders were given. The average response rate for studies conducted in this manner is reported to be a little over 50% (26), similar to the response rate for this study. However, the analysis for this study did not include responses from approximately half of the targeted medical institutes and excluded those with missing data (n = 100). Future surveys may need to devise ways to improve the response rate. Third, although this study aimed to collect detailed clinical profile data as far as possible, other potential predictors may exist. For example, symptom severity as measured by the Positive and Negative Syndrome Scale (PANSS), a standardized instrument used in clinical settings, may be another potential predictor, particularly for patients with schizophrenia. Fourth, the results of this study do not reflect regional characteristics (population size, number of medical institutions, local resources, etc.) because the participants were drawn from medical institutions in diverse regions of Japan for the sake of generalizability. Future research should address the impact of country, region, and medical institution characteristics on factors related to the need for high-acuity units. Fifth, the multiple regression analysis that was performed as a sensitivity analysis involved heteroscedasticity, although it was necessary to examine the random forest results from multiple perspectives. Further development of statistical methods using diverse and multi-axis data, such as those used in this study, is needed in future. Sixth, the relationships between variables were unclear and clinical profile items might have duplicated content. Future studies are required to clarify the relationships among variables through network analysis or other means, with further research using only selected variables or with comparisons of various patterns.




4.2 Conclusion

We observed that items related to the patient’s clinical profile might be more important as predictors of the need for admission to a high-acuity unit than are items related to age and diagnosis. Further research is needed to focus on the relationships among items in a patient’s clinical profile.
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Objective

Bipolar Disorder (BD) is a severe mental illness associated with high rates of general medical comorbidity, reduced life expectancy, and premature mortality. Although BD has been associated with high medical hospitalization, the factors that contribute to this risk remain largely unexplored. We used baseline medical and psychiatric records to develop a supervised machine learning model to predict general medical admissions after discharge from psychiatric hospitalization.





Methods

In this retrospective three-year cohort study of 71 patients diagnosed with BD (mean age=52.19 years, females=56.33%), lasso regression models combining medical and psychiatric records, as well as those using them separately, were fitted and their predictive power was estimated using a leave-one-out cross-validation procedure.





Results

The proportion of medical admissions in patients with BD was higher compared with age- and sex-matched hospitalizations in the same region (25.4% vs. 8.48%). The lasso model fairly accurately predicted the outcome (area under the curve [AUC]=69.5%, 95%C.I.=55–84.1; sensitivity=61.1%, specificity=75.5%, balanced accuracy=68.3%). Notably, pre-existing cardiovascular, neurological, or osteomuscular diseases collectively accounted for more than 90% of the influence on the model. The accuracy of the model based on medical records was slightly inferior (AUC=68.7%, 95%C.I. = 54.6-82.9), while that of the model based on psychiatric records only was below chance (AUC=61.8%, 95%C.I.=46.2–77.4).





Conclusion

Our findings support the need to monitor medical comorbidities during clinical decision-making to tailor and implement effective preventive measures in people with BD. Further research with larger sample sizes and prospective cohorts is warranted to replicate these findings and validate the predictive model.





Keywords: bipolar disorder, comorbidity, premature mortality, general medicine admission, machine learning, clinical decision-making




1 Introduction

Bipolar Disorder (BD) is a severe mental illness that causes significant disability worldwide (1, 2). BD is associated with strikingly high rates of general medical comorbidities (above 90% of cases endorse at least one comorbidity), especially cardiovascular, metabolic, endocrine, respiratory, and musculoskeletal diseases (3, 4). Older age, higher body mass index (BMI), and longer duration of the illness increase the burden of general medical comorbidities among people with a primary diagnosis of BD (5–7), affecting both the course and the treatment outcomes of either of the associated conditions (8).

Accruing evidence underscores the burden of cardiometabolic disease in BD, as highlighted by the higher rates of obesity (46% vs. 37%, Odds Ratio=1.62 [95%C.I. = 1.22–2.15]), elevated systolic blood pressure (35% vs. 19%, OR=2.18 [95%C.I. = 1.55–3.06]) and elevated serum triglyceride levels (37% vs. 26%, OR=1.58 [95%C.I. = 1.13–2.20]) in patients with BD compared to the matched controls (9). Additionally, patients with BD have an increased risk of fatal or non-fatal myocardial infarction or stroke (hazard ratio [HR]=1.54 [95%C.I. = 1.02–2.33]) (10) and an increased risk of major adverse cardiac events (MACE; HR=1.66 [95%C.I. = 1.17–2.28]) (11, 12).

Several factors may contribute to poor physical health among patients with BD, including genetic vulnerability (13, 14), atypical depressive symptoms (15, 16), abnormal feeding behaviors and eating disorders such as binge eating (17, 18), unhealthy lifestyle with reduced physical activity (19, 20), poorer quality diet (21), tobacco smoking (22) and other substance use disorders (23), as well as adverse effects of psychotropic pharmacotherapy, such as weight gain and metabolic syndrome (24–26). Of note, BD is associated with an increased all-cause, suicide, and natural cause-related mortality (27) that is estimated to be twice higher compared to the general population (28) and with a shorter life expectancy, with a recent meta-analysis estimating an average of 13 years of potential life lost compared to the general population (29). Patients with BD die prematurely from multiple causes, including cardiovascular disease, diabetes, chronic obstructive pulmonary disease, influenza or pneumonia, unintentional injuries, and suicide (27, 28, 30). The medical burden in BD is also associated with significant costs, both direct – hospital admissions, use of medical resources – and indirect – loss of work and productivity (31–34).

In addition, previous evidence highlights that discharged psychiatric inpatients are at increased risk of serious adverse outcomes, including all-cause mortality (35). Notably, BD patients are more susceptible to medical hospitalization (36). This underscores the critical need to delve into the complex dynamics of post-hospitalization care for BD patients, emphasizing the imperative for tailored interventions and a comprehensive healthcare approach. Although high hospitalization rates, healthcare costs (37), and increased medical comorbidity are well known in BD patients (4, 14), the factors associated with their increased risk of medical admission after discharge from psychiatric units remain largely unexplored.

In this retrospective observational cohort study, we aimed to identify predictors of medical admissions after discharge from psychiatric hospitalization of people with a primary diagnosis of BD. Given the large number of predictors, we used a machine learning approach that allows the estimation of predictive models from high-dimensional data and automates feature selection while mitigating the bias introduced by manually selecting subsets of potential predictors typically required in traditional regression models (38–40). Compared to standard stepwise regression, this approach provides a more “parsimonious” model, thus avoiding overfitting when multiple predictors are tested.




2 Materials and methods



2.1 Study cohort

The present retrospective observational cohort study documented inpatients admitted to the psychiatric ward of Padova University Hospital (Padua, Italy) from July 2017 to July 2019, with an established diagnosis of BD according to DSM-IV (i.e., type I, II, or not otherwise specified [NOS] BD, but not cyclothymia). All patients included in this study previously signed a written informed consent for the general use of their data for research purposes anonymously and in aggregate form. In accordance with our local Internal Review Board, the passive review of medical records for this retrospective and naturalistic research study did not require patients to provide further informed consent. This study was carried out in accordance with the guidelines of the Declaration of Helsinki of 1975.




2.2 Assessed variables

Demographic data (i.e., age and sex), anthropometric measures (weight and height), electrocardiograms (ECG), routine blood tests (i.e., cholesterol, glucose, hemoglobin, platelets, potassium, triglycerides, TSH levels and white blood cells count), characteristics of BD (age at onset, and polarity of the index episode, presence of psychotic symptoms during inpatient observation), number of comorbid mental disorders (other than BD), number and type of medical comorbidities (i.e., cancer, cardiovascular, diabetes, hypertension, dyslipidemia, hematological, endocrine, gastrointestinal, gynecological, infectious, renal, hepatic, neurological, osteomuscolar, respiratory, and thyroid disorders), number and type of prescribed medications (i.e., psychiatric: antipsychotics, antidepressants, mood stabilizers, and other psychotropic medications; and non-psychiatric medications), administration of long-acting injectable antipsychotics before admission were gathered for the consecutively admitted patients with BD. A detailed list of the variables collected is available in the Supplementary Material, Supplementary Table 1. We followed up with participants for three years and recorded the first and each subsequent hospitalization for non-psychiatric reasons until the end of the follow-up or the participant’s death.




2.3 Statistical analyses

For descriptive statistics, categorical variables were summarized by frequency, proportions, and percentages, while mean, median, interquartile range (IQR), standard deviation (SD), and confidence intervals (95%CIs) were used for continuous variables. The proportions of medical admissions for patients with BD recruited in the current study were compared with age- and sex-matched hospitalizations in the general population of the same region (Veneto, Italy) with a chi-squared test (χ2) (41). Using variables collected during psychiatric hospitalization (baseline), we attempted to create predictive models of subsequent admission to any general medical ward within the next three years of follow-up. The first model was designed to predict the occurrence of hospitalization in the general medical ward using any collected measures (i.e., biochemical, clinical, ECG-related, psychiatric, and sociodemographic). The second model considered the same outcome and used psychiatric and sociodemographic variables only as predictors. Finally, the third model used medical, including biochemical, clinical, ECG-related, and sociodemographic variables only as predictors. First, we used the “least absolute shrinkage and selection operator” (LASSO) logistic and normal regression models to impute the missing values 20 times (42). This supervised machine learning technique handles the problem of overfitting by including a penalty term that shrinks coefficient estimates toward zero and removes non-critical characteristics from the model. Second, we used another LASSO logistic regression to predict whether a participant would be admitted to any general medical ward during follow-up. We used a leave-one-out cross-validation procedure to subdivide the original sample into two non-overlapping, independent subsamples: the training subsample (in which we fitted the models to impute and the model to predict) and the test subsample (used to check whether the model predicted correctly). We calculated the area under the curve (AUC) and the 95% CIs, sensitivity, specificity, and balanced accuracy (BAC) to estimate the model’s performance. For each variable, the importance scores were obtained by normalizing the absolute values of their coefficients across multiple models and imputations and thresholded as ‘relevant’ using a cut-off of at least 1%. This represents the relative importance or contribution of each predictor to the model. A receiver operating characteristic (ROC) plot was used to show the relationship between sensitivity and specificity for each prediction model. Initially, we aimed to predict the number of hospitalizations using a Poisson LASSO regression but the small number of patients with >1 admission (n=7) did not allow a proper fit of the model. We imputed the missing data, trained the machine learning models, and validated them using R version 4.1.2 (43) and the R package glmnet (44).





3 Results

Seventy-one patients were eligible for inclusion, consented to participate, and completed the three-year follow-up study (see Table 1). Briefly, 45 participants were diagnosed with BD-I, 13 with BD-II, and 13 with BD-NOS. The mean age was 52.19 years old (SD=14.29); 40 participants were female (56.33%). The prevalent polarity was the only baseline characteristic statistically significantly different across different types of BD. Patients with BD-II or BD-NOS had a higher number of depressive episodes than hypomanic episodes. In contrast, patients with BD-I prevalent polarity were more frequently manic (48.9%) than depressive (26.7%) or undetermined (20%). The total number of BD patients admitted to a medical ward was 18: 13 BD-I (with six patients admitted twice or more), 2 BD-II, and 3 BD-NOS (with one admitted three times). The proportion of medical admissions at three-year follow-up in our sample (25.4%) was significantly higher compared with age- and sex-matched hospitalizations (8.48%) in the same region (p<0.001). Five patients (7%) died during follow-up; four for medical reasons (cancer, COVID-19, or unknown) and one for suicide.

Table 1 | Sample characteristics.


[image: Table comparing clinical characteristics among three bipolar disorder groups: BD-I, BD-II, and BD-NOS, including sample size, age, gender, hospitalization details, medication, comorbidities, age of onset, index episode, long-acting injection use, prevalent polarity, psychiatric admissions, and deaths, with most p-values not significant except for prevalent polarity.]


3.1 Prediction of hospitalization in any general medical ward using all variables (global model)

In this model, we used 109 baseline variables (i.e., 10 biochemical, 31 clinical, 11 ECG-related, 55 psychiatric, and 2 sociodemographic) to predict the occurrence of medical admission during the three years of follow-up. The model was able to predict the outcome (AUC=69.5%, 95%C.I. = 55-84.1). The sensitivity was 61.1% and the specificity 75.5%, resulting in a BAC=68.3%. A ROC plot is presented in Figure 1. The most relevant variables in the model were cardiovascular disease (importance=59.2%); neurological diseases (importance=24.8%); osteomuscular diseases (importance=7.6%); valproate (importance=3.3%); and age (importance=2.1%) (Figure 2A). The sum of the importance of all remaining variables was 3%.

[image: Receiver operating characteristic (ROC) curve comparing three models: Global Model in purple with an AUC of 69.5 percent, Psychiatric Model in orange with an AUC of 61.8 percent, and Medical Model in green with an AUC of 68.7 percent. Sensitivity is plotted on the y-axis and specificity on the x-axis. A diagonal reference line indicates random classifier performance. Legend identifies each model by color.]
Figure 1 | Prediction of hospitalization in any general medical ward using all variables (global model), psychiatric variables (psychiatric model), and medical variables (medical model). The ROC curve shows the relationship between sensitivity and specificity for each prediction model.

[image: Panel A is a horizontal bar chart ranking cardiovascular diseases, neurological diseases, and osteomuscular diseases as the most important factors. Panel B ranks age and use of other psychopharmacological agents as most important. Panel C ranks cardiovascular diseases and neurological diseases as the top variables, followed by DVT and osteomuscular disease. All charts use blue bars to indicate importance.]
Figure 2 | Prediction of hospitalization in any general medical ward using (A) all variables (global model); (B) psychiatric variables (psychiatric model); (C) medical variables (medical model); variable importance. SSRI, Selective serotonin reuptake inhibitor; SGA, Second-generation antipsychotic; DVT, deep vein thrombosis.




3.2 Prediction of hospitalization in any general medical ward using sociodemographic and psychiatric variables (psychiatric model)

In this model, we used psychiatric (n=55) and sociodemographic (n=2) baseline variables only. The model did not predict the outcome (AUC= 61.8%, 95%C.I. = 46.2-77.4). The sensitivity was 55.5%, and the specificity 66.0%, resulting in a BAC of 60.8%. A ROC curve is presented in Figure 1. The most relevant variables of the model were age (importance=37.9%), number of other psychopharmacological agents (importance=29.8%), olanzapine use (importance=8.7%), SSRI use (importance=5.2%), number of antipsychotics (importance=4.7%), suicidality lifetime (importance=2.9%), number of suicide attempts (importance=2.7%), valproate use (importance=2.6%), manic index episode (importance=1.4%), and second-generation antipsychotic use (importance=1%) (Figure 2B). The sum of the importance of all remaining variables was 3.1%.




3.3 Prediction of hospitalization in any general medical ward using sociodemographic, biochemical, clinical, and ECG-related variables (medical model)

We used baseline variables related to medical factors in this model (i.e., 10 biochemical, 31 clinical, 11 ECG-related, and 2 sociodemographic). The model was able to predict the outcome (AUC=68.7%, 95%C.I. = 54.6-82.9). Sensitivity was 55.5%, and specificity 71.6%, resulting in a BAC of 63.6%. A ROC curve is presented in Figure 1. The most relevant variables in the model were cardiovascular disease (importance=51.5%), neurological disease (importance=23.2%), deep vein thrombosis (importance=8%), osteomuscular disease (importance=7.1%), infectious disease (importance=1.7%), age (importance=1.2%) (Figure 2C). The sum of the importance of all remaining variables was 5.8%.





4 Discussion

The current three-year retrospective cohort study of 71 patients diagnosed with BD confirmed an increased susceptibility to medical hospitalization aligning with previous reports (36, 45, 46). Using baseline biochemical, clinical, ECG-related, psychiatric, and sociodemographic variables, we developed three supervised machine learning models and two out of three were able to predict general medical admission after a psychiatric exacerbation.

The global model included all variables and showed a fair predictive performance, being able to discriminate those undergoing a medical hospitalization during follow-up with a BAC of 68.3%. The most important variables were the co-occurrence of cardiovascular, neurological, or osteomuscular diseases, which together accounted for more than 90% of the influence on the model.

Again, the medical model, which included all the variables of the global model except the psychiatric ones, was able to predict the outcome, resulting in a BAC of 63.6%. These findings highlight the critical importance of recognizing and addressing medical comorbidity as a significant issue in patients with BD. Indeed, physical health conditions are more frequent in BD compared to the general population, with a two-fold increase in mortality, even after adjusting for age and other sociodemographic factors (28). Additionally, compared to other psychiatric conditions such as schizophrenia spectrum disorders, patients with BD were more likely to have at least one physical comorbidity (47), with specific differences in cardiovascular, nutritional, and metabolic diseases (48). The reasons why these aspects can strongly influence subsequent hospitalizations in people diagnosed with BD may lie in the fact that people with severe mental illness, commonly receive poorer quality of care for physical comorbidities due to several barriers related to patient, treatment, physician, and service (49–51). Therefore, the importance of these variables in the models calls for greater attention to their monitoring, which often appears to be considered of minor relevance (52), to ensure better follow-up of patients and potentially reduce the risk of hospitalizations. Although not as important as the variables discussed so far, the use of valproate appeared to have a modest effect on the outcome of interest. Valproate treatment has been associated with a higher incidence of side effects such as tremors (53), abdominal pain, vomiting (54), dizziness, somnolence (55), or weight gain (55, 56) compared with placebo, teratogenic risk (57), and with increased somnolence or nausea compared with other drugs such as lithium or olanzapine (55, 58). Considering this safety profile, which could worsen a poor physical condition, our results urge caution in the use of this drug. In this light, and also considering the impact of neurological disorders on hospitalizations, the neuroprotective profile associated with the use of lithium seems to be a recommended choice to reduce the physical burden of these patients (59–61).

The psychiatric model included only psychiatric and sociodemographic variables and did not significantly discriminate against those admitted to a general medical ward during follow-up. Notably, while psychopharmacological therapies can have an impact on the physical health of the individual (24), they do not predict a medical hospitalization. Although the reduced model was not significant, age showed an impact of about 40% on overall prediction, thus suggesting a need for greater clinical attention to older patients with BD (62).

Furthermore, in our sample, patients with BD-I were more likely to be admitted to the medical wards (28.9%) than those with BD-II (15.4%) or BD-NOS (23.1%). These findings are consistent with previous reports showing that patients with BD-I had a higher probability of presenting at least one co-occurring chronic medical disorder diagnosed by the physician than patients who screened negative for a manic episode (64.3 vs. 48.5%) (63). Thus, our findings could also be related to the association between chronic medical disorders and the severe course of BD (63). Interestingly, among the psychiatric variables that contributed to the model, current drug treatments, including the type and number of medications, played an important role. Although the overall model did not significantly predict the outcome, we can speculate that specific medications could contribute to an increased risk of medical comorbidities during follow-up (i.e., antipsychotic medications) and cardiovascular and metabolic diseases (12). On the other hand, non-adherence to pharmacological treatment can also increase the risk of all-cause rehospitalization (64, 65). In our sample, during the 3-year retrospective follow-up, we found a mortality rate of 7%, which is consistent with the epidemiological scenarios of the COVID-19 pandemic (66) and the excess mortality rate it caused (67).

Although large evidence in BD has identified being uninsured, the number of previous psychiatric hospitalizations, a younger age, experiencing depressive episodes characterized by prominent neurovegetative features, the number of previous mood episodes, or having lower global functioning and greater severity at discharge as the risk factors for psychiatric readmission (68–72), the predictors associated with a greater probability of general medical hospitalization are less studied and poorly appraised. In our model, although psychiatric and sociodemographic variables contributed to the risk of hospitalization in the global model, they were unable to predict the outcome when the analysis included only these variables. Overall, our findings support the idea that the burden in BD is due not only to sociodemographic and psychiatric conditions but also to general medical problems. They influence specifically medical admission but could also contribute to psychiatric exacerbation. Previous evidence synthesis conducted by Šprah and colleagues (73) supports the hypothesis that patients with mental disorders are at increased risk of psychiatric readmission if they have a co-occurring medical condition, and the same result is confirmed in BD (40, 74).

The current findings should be interpreted in light of some limitations. First, the small sample size did not allow the analysis of other outcomes (such as mortality and survival analysis) and the stratification for the types of BD (75). Larger cohorts are needed to validate the predictive models and enhance their robustness. Second, the retrospective study design may introduce inherent limitations, such as information bias and missing data, which, together with the lack of nested control for BD patients who would not be admitted to a general medical ward, limit our ability to establish causality in the current findings. Third, the regional basis of the study may limit the generalizability of our findings to other regions or healthcare settings. Fourth, the lack of external validation did not allow us to assess a model’s performance and reproducibility. Finally, the exclusion of patients with cyclothymia may limit the comprehensiveness of the current study in representing the entire BD spectrum. Although we decided to exclude patients with cyclothymia to reduce clinical heterogeneity and focus on more severe and homogeneous BD phenotypes, including all BD spectrum disorders could have provided a more complete understanding of the medical comorbidities and hospitalization risks associated with BD.

In conclusion, to our knowledge, this is the first study that specifically aimed to investigate predictors associated with medical admissions after discharge from psychiatric hospitalization in a cohort of BD, and although risk factors for hospitalization in psychiatric settings are well known, factors influencing medical hospitalization have not been studied extensively. Although the model we propose to describe medical hospitalization in patients with BD is in the development stage, the current study raises the need to further examine and carefully monitor medical comorbidities during clinical judgments in people with BD. Future research should employ prospective study designs with larger, multicenter cohorts to enhance the generalizability of our findings and provide more robust evidence regarding causality while better controlling for potential confounders. More prospective studies are needed to replicate and validate this model, as well as to quantify the risk of medical admission after discharge from the psychiatric ward in this vulnerable population to tailor effective preventive measures.
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Objective

Shortening the length of hospital stay (LOS) has become a major challenge for psychiatric hospitals in reducing unnecessary costs and improving the patient healthcare experience. We investigated the key factors associated with a long psychiatric hospitalization.





Method

This was a retrospective study of 8,870 full-time psychiatric hospital stays (6,216 patients) in the Paris Psychiatry Hospital Group, with a discharge in 2022. We used machine learning tools and univariate and multivariate methods to explore the impact of demographic, pathway-related, and clinical variables on the LOS.





Results

LOS >30 days was associated with age >55 years {odds ratio [OR] =2 [95% confidence interval 1.7–2.3]}, admission from outside the sectorization zone [OR=1.2 (1.1–1.3)], admission via a psychiatric emergency unit [OR, 1.2 (1.1–1.4)], and some clinical severity markers, such as psychotic disorder diagnosis [OR, 1.5 (1.3–1.7)], mandatory care [request of a third party, OR, 2.5 (2.1–2.9); case of imminent danger, OR, 2.3 (1.9–2.7)], the presence of seclusion and mechanical restraint measures (highlighting the positive effect of restraint duration), the somatic comorbidity for female sex [OR, 1.4 (1.2–1.7)], and treatment resistance [OR, 1.4 (1.2–1.6)]. Conversely, LOS ≤30 days was associated with being in a relationship [OR, 0.6 (0.5–0.8)], admission during a travel-related psychiatric episode [OR, 0.5 (0.3–0.6)], and personality and behavior disorders [OR, 0.7 (0.6–0.9)]. We found no significant association for features such as sex and a lack of treatment compliance.





Conclusion

To our knowledge, this is the first recent study to investigate and highlight the impact of factors related to various illness severity markers, medication adherence, and patient journeys on the length of psychiatric hospital stay. A better understanding of long-stay risk factors might be helpful for optimizing the allocation of medical resources and anticipating tailored therapeutic programs.





Keywords: long stay, patient’s pathway, clinical severity, treatment compliance, treatment resistance, machine learning




1 Introduction

The cost of inpatient psychiatry in France was estimated at €13.4 billion in 2007, representing 64% of the total cost of mental healthcare (1). Prolonged hospitalization is associated with an increased consumption of health resources and services in addition to a risk of exceeding hospital capacity. Hence, the cost is an important economic burden for our healthcare system. In addition to the impact on healthcare organizations and expenditure, long hospital stays also lead to a loss of quality of life because of social isolation and high dependency (2, 3). Although the results need to be confirmed, a Cochrane review (4) suggested that a short-stay policy for patients with severe mental illness did not result in a “revolving door pattern” of admission or poor or fragmented delivery of care. This study also highlighted that a short stay significantly improved social functioning (including unemployment). Similarly, international recommendations on mental healthcare have promoted the reduction of unnecessary long stay hospitalizations by improving the quality of care (2, 5, 6). In France, this objective has been included in the national plan for the reform of psychiatric financing through a financial incentive indicator (7) based on counting hospital stay days for full-time and free inpatient psychiatric admissions. It aims to encourage psychiatric institutions to minimize inappropriate long stays.

To achieve this goal, we need to better understand the clinical, social, and care pathway determinants that influence the length of psychiatric hospital stay (LOS). Knowledge of the predictors of LOS could help caregivers anticipate this event (8, 9) and thus adapt care planning for earlier discharge (10–12). The benefits are optimized and improve healthcare, reduce the risk of chronic mental illness, and reduce superfluous costs associated with inpatient care.

Reviews of the international literature (8, 10, 13, 14) have identified several factors associated with a risk of a long psychiatric hospital stay: sociodemographic (sex, age, marital status, precariousness, and unemployment), clinical [diagnosis of psychosis, addictive comorbidity, hetero-aggressive behavior, mandatory admission, severity of pathology, suicide risk, and treatment with clozapine or electroconvulsive therapy (ECT)], and organizational (hospital size and number of care coordinators). However, the same patient characteristics may have a different impact on LOS in different countries. Therefore, national studies must take into account the national and contextual complexity of the factors predicting LOS (10). The French literature has highlighted the role of characteristics such as a high level of dependency, diagnosis of psychosis, psychological development disorder, intellectual disability, mandatory admission, seclusion, and mechanical restraint during the stay, as well as territorial health and social care provision (3, 15).

There are few recent studies conducted in France that have investigated factors associated with LOS. The LOS cutoffs used in these studies, 90 (7) and 292 days (3, 15), were very high and do not seem relevant to clinical practice, according to the experience of health professionals. Furthermore, to the best of our knowledge, there is a lack of research in France on the characteristics of the patient journey. French psychiatric care organizations are characterized by a division into sectors, each providing care for approximately 70,000 inhabitants from a determined geographic area. The objective of sector organization was to provide residents from the same geodemographic area some integrated and graduated care, in accordance with the stage of their disease and available as closely as possible to their living space (16, 17). This organization was built to ensure equal access, proximity, continuity, and also multidisciplinarity for inpatient and outpatient care services. The medico-psychological center is the pivotal point of care supply, including prevention, diagnose, ambulatory care, and home-based intervention. In addition to inpatient full-time hospitalization, alternative pathways were developed, such as full-time hospitalization in rehabilitation units, therapeutic apartments, hospitalization at home, and also part-time day or night hospitalization. No previous national study has investigated the impact of admission in a ward outside the patient’s sectorization zone on LOS. Additionally, other pathway features, such as hospitalization during a travel-related psychiatric episode or after a visit to a psychiatric emergency department, have not been investigated. We also did not find any recent French work on the effect of somatic comorbidity, duration of seclusion and physical restraint, medication adherence, and treatment resistance. These characteristics might be associated with a long hospital stay.

The aim of the present exploratory study was to better understand the determinants of long hospital stay outcomes in the French context, using some already established risk factors and exploring new and unstudied candidate features. We used structured and textual data from the electronic health record database of the Paris Psychiatry Hospital Group. This was an opportunity to explore a new approach, combining state-of-the art machine learning tools and statistical methods.




2 Methods



2.1 Design and data collection

For this observational study, we used administrative, sociodemographic, and clinical data from the electronic health record database of the Paris Psychiatry Hospital Group, which serves a population of approximately 1.6 million people and covers three-quarters of the city of Paris. Our source database contained 700,000 patient electronic health records. We leveraged structured and unstructured data (e.g., discharge summaries or medical observation reports). We selected patient stays corresponding to a full-time psychiatric hospitalization for patients ≥15 years old, with a discharge in 2022 (n=9,697 admissions). As detailed in Figure 1, we excluded short hospitalizations (≤2 days) and iterative hospitalizations when they were dedicated to specific therapies such as ECT in case of treatment-resistant depression or long-acting neuroleptic injection for patients with psychoses. This study was approved by the Paris Psychiatry Hospital Group Research Ethics Committee (accreditation no. 2024-CER-A-007).

[image: Flowchart detailing psychiatric hospitalization sample selection from a Paris hospital in 2022, beginning with 9,697 stays, with exclusions for electroconvulsive therapy, short-term medical treatment, and closely timed admissions, resulting in a final study sample of 8,870 stays for 6,216 patients.]
Figure 1 | Patient stays selection flowchart.



2.1.1 Outcome definition

LOS was the study outcome. To assess actual stay duration, we used a specific algorithm: we chained 2 consecutive stays as one stay if the time between the discharge and entry date was ≤3 days. We assumed these stays were the same healthcare period interrupted by a temporary absence. We also treated the LOS outcome as a continuous variable or binary variable by defining “short LOS” as ≤30 days and “long LOS” as >30 days (see Supplementary Material for details). This cutoff (30 days) was chosen according to the experience of health professionals. Studies in different contexts also suggest such a threshold (18–20).




2.1.2 Selection of long LOS predictors

The characteristics to be included in the statistical modeling were validated in the literature or hypothesized based on the experience of health professionals. The independent variables were divided into the following categories:

	Demographic variables: sex, age, marital status, social vulnerability (homelessness status, high deprivation index level, and social factors influencing health status).

	Variables characterizing the patient’s care pathway: admission (a) from outside the patient’s sectorization zone, (b) after a travel-related psychiatric episode, and/or (c) after a visit to a psychiatric emergency department.

	Clinical variables: psychiatric primary or associated diagnosis according to the International Classification of Diseases, 10th revision (ICD-10) codes (see Table 1), presence of a somatic comorbidity, suicide risk, severity of seclusion and mechanical restraint measure (assessed by the duration of restraint), mandatory admission, number of psychiatric admissions in previous years, medication discontinuation (due to lack of compliance), and treatment resistance.



Table 1 | International Classification of Diseases, Revision 10 (ICD-10) diagnostic groups.


[image: Table summarizing ICD-10 definitions and corresponding codes for various mental and behavioral disorders, including organic mental disorders, mood disorders, schizophrenia, developmental disorders, and social factors influencing health status, with codes ranging from F00 to F99 and specific exclusions noted.]
The list of variables with their precise definitions is featured in Supplementary Material.




2.1.3 Dataset building

Applying the method mentioned in section 2.1, we obtained a dataset of 8,870 observations, each related to a patient stay. Because of the lack of reliability in the electronic health records for ICD-10 diagnoses related to somatic comorbidity and suicide, we calculated these predictors by combining ICD-10 diagnostic data and information extracted from medical narratives. In the same way, we mined information from textual medical observations to compute the variables medication discontinuation and treatment resistance (for the latter variable, we precisely combined information extracted from narratives with ECT data). For more details about these variables, see Supplementary Material. To compute the variables, we applied natural language processing techniques using Python v3.8.5 and the NLTK library. All other predictors were obtained by using only structured information from the electronic health record database, with R v4.3.1 or Python v3.8.5.





2.2 Analysis strategy



2.2.1 Descriptive analysis

We performed initial descriptive and univariate analyses of the dataset (n=8,870). Because the distribution of the continuous variables LOS and age was not normal, we first described them using the median [interquartile range (IQR)]. For ease of reading, we also produced mean ± SD. For categorical variables, we described the characteristics of the study population using frequencies and percentages (%).




2.2.2 Bivariate analysis

We first performed preliminary bivariate analysis of the dataset (n=8,870) for each of the 30 selected predictors and the LOS outcome. We transformed the continuous variable age into an ordinal variable for further analysis. We used chi-squared or Fisher’s exact tests for categorical variables and the Cochran–Armitage test for ordinal variables (e.g., age category, seclusion and mechanical restraint severity level, or history of hospitalization in the Paris Psychiatry Hospital Group before 2019; see Supplementary Material for definitions). We repeated this bivariate analysis on sex-stratified data (n=8,870).




2.2.3 Multivariate analysis

We then found that a logistic regression with “long LOS” defined as “hospitalization >30 days” was the best model for achieving our study objective. Specifically, we checked whether there was no need for a multilevel model, accounting for a potential nested data structure at the psychiatric sector level (see Supplementary Material for more details on model selection). Logistic regression analysis was first used with the dataset for which observations with any missing values were removed (n=6,206). We implemented a model including all the predictors significant at p<0.2 on bivariate analysis and interaction terms if necessary (21). Stepwise variable selection was used to select the most relevant variables for prediction. We computed the area under the receiver operating characteristic curve metric (AUC) to evaluate our final multivariate model (see Supplementary Material for more details about model evaluation). We estimated odds ratios (ORs) and 95% confidence intervals (CIs), with p<0.05 considered statistically significant.




2.2.4 Sensitivity analysis: testing different cutoffs for defining the binary LOS outcome

As a sensitivity analysis, we repeated the whole bivariate and multivariate process, testing different LOS cutoffs for the binary outcome definition, successively 20, 60, and 90 days.




2.2.5 Handling missing data

We applied the same statistical steps to the initial dataset with missing values previously replaced by random imputation (n=8,870) (22). We also checked whether there was a significant difference between stays excluded versus included from the logistic regression process (n=2,664 vs. n=6,206). As a sensitivity analysis, we repeated the same multivariate analysis on a dataset (n=8,522) that filtered the variable mostly affected by missing data (marital status). Statistical analysis was carried out using R v4.3.1.






3 Results



3.1 Descriptive analysis

We constructed a database of 8,870 full-time hospital stays (6,216 patients) (Figure 1). The median LOS was 14 days (IQR, 5–31; mean 27 ± 47.8 days) (see distribution plot in Figure 2). The median age of patients was 38 (IQR, 27–53; mean age 41 ± 16 years); 44.9% of long stays were for female patients (Table 2). Overall, 25.5% of the stays were in a psychiatric ward that was different from the patient’s psychiatric sector of origin, 10.0% were during a travel-related psychiatric episode, and 68.9% were after a visit to a psychiatric emergency unit. We found that 25.1% of the admissions were related to mandatory care at the request of a third party, and 18.7% to imminent danger. In all, 9.1% of stays were associated with another type of mandatory care (by decision of the state representative, of detained persons, after a decision of criminal irresponsibility, or within the framework of a temporary placement order). The two most common diagnoses were schizophrenia and mood disorders, accounting for 52.4% and 40.3% of the 8,870 hospitalizations, respectively. A total of 20.9% of stays featured suicidal risk and 53.5% featured somatic comorbidity.

[image: Bar chart showing the percentage distribution of hospital length of stay in days, based on 8,870 stays, with the highest proportion in the “1 to less than 4 days” category at 18.8 percent and most patients staying fewer than fifteen days.]
Figure 2 | LOS distribution plot.

Table 2 | Bivariate analysis of patients with a length of psychiatric hospital stay of ≤30 versus >30 days for both sexes and by sex.


[image: Table comparing demographic, clinical, and patient path variables for psychiatric admissions, segmented by age and sex, with sample sizes, percentages, and p-values provided for both sexes, males, and females.]



3.2 Bivariate and multivariate analysis



3.2.1 Bivariate analysis of patients with a length of psychiatric hospital stay ≤30 versus >30 days

Table 2 reports details of the results by sex and overall. A long LOS was significantly increased for male patients (p=0.01) and aged >55 years (p<0.001), persons not in a relationship (p<0.001), and a diagnosis related to social factors influencing health status (p=0.007). Long versus short LOS was less frequent with travel-related psychiatric episodes (p<0.001) but was more frequent for patients admitted outside their sectorization zone (p=0.001). Long versus short LOS was more frequent for patients under mandatory care (p<0.001 for all mandatory care predictors). The clinical diagnostic profile of patients significantly differed between the patients with long and short LOS: long LOS was associated with a diagnosis of schizophrenia (p<0.001), organic mental disorders (p<0.001), or a somatic comorbidity (p<0.001). In addition, long LOS was associated with seclusion and mechanical restraint severity level, hospitalization history severity level, medication discontinuation (because of a lack of compliance), and treatment resistance (p<0.001 for four factors). However, a long LOS was less frequent among patients with disorders related to alcohol use (p=0.003), mood disorders (excluding bipolar and manic episodes) (p<0.001), anxiety (p<0.001), behavioral syndromes associated with physiological disturbances (p=0.02), personality disorders (p<0.001), psychological developmental disorders (p=0.006), behavioral and emotional disorders with early onset (p=0.03), and suicide risk (p<0.001).




3.2.2 Multivariate logistic regression analysis of factors associated with the odds of a psychiatric hospital stay of >30 days

The odds of a long LOS was associated with age >55 years [OR, 2 (95% CI 1.7–2.3)], admission from outside the sectorization zone [OR, 1.2 (1.1–1.3)] and admission via a psychiatric emergency unit [OR, 1.2 (1.1–1.4)], mandatory care [request of a third party [OR, 2.5 (2.1–2.9)], in imminent danger [OR, 2.3 (1.9–2.7)], another type of mandatory care [OR, 4.3 (3.5–5.5)]], a diagnosis of schizophrenia [OR, 1.5 (1.3–1.7)], a high level of seclusion and mechanical restraint [level 1: OR, 1.6 (1.3–1.9); level 2: OR, 5 (4–6.2)], and treatment resistance [OR, 1.4 (1.2–1.6)] (Table 3). We found a significant interaction between sex and somatic comorbidity (p<0.002): a sex-stratified analysis confirmed that somatic comorbidity increased the odds of LOS for only females [OR, 1.4 (1.2–1.7), computed after taking interaction terms into account]. Conversely, protective factors for the odds of a long LOS were being in a relationship [OR, 0.6 (0.5-0.8)], admission during a travel-related psychiatric episode [OR, 0.5 (0.3–0.6)], and a diagnosis of personality disorders [OR, 0.7 (0.6,0.9)].

Table 3 | Multivariate logistic regression analysis of factors associated with the odds of a psychiatric hospital stay of >30 days.


[image: Table displaying demographic, path-related, and clinical variables affecting psychiatric care outcomes, with odds ratios, confidence intervals, and p-values. Key findings include significant associations for age, relationship status, types of mandatory care, diagnosis groups, and restraint levels.]
For receiver operating characteristic (ROC) analysis, the AUC for our final model was 65.9% (95% CI 56.3–74.9). We checked that we had acceptable results for the following tests: variance inflation factor, deviance, and Hosmer and Lemeshow (Supplementary Material).




3.2.3 Sensitivity analysis of different cutoff values for binary LOS

Sensitivity analysis consisted of using different cutoff thresholds for LOS, successively 20, 60, and 90 days. This exploration showed consistent results for the final logistic regression. For the three mentioned cutoffs, the diagnosis of organic mental disorders was positively associated with a long stay. Additionally, for homelessness status, for a cutoff of 90 days, the OR was 1.9 (95% CI 1.3–2.7) (Supplementary Material).




3.2.4 Impact of missing data handling

We found consistent conclusions for the highlighted variables of interest when we performed bivariate and multivariate analyses, whether imputing or excluding missing data. On the imputed dataset, the organic mental disorders diagnosis appeared as a long-stay risk factor [OR, 1.6 (95% CI 1.1–2.2)]. Nevertheless, observations excluded because of missing values (n=2,664) were significantly associated with male sex, older age, and a long LOS as compared with observations with no missing information (n=6,206) (Supplementary Material).






4 Discussion



4.1 Impact on clinical practice

Factors that increased the odds of a long LOS were age >55 years, admission from outside the patient’s sectorization zone, admission via a psychiatric emergency unit, mandatory care, seclusion and physical restraint, diagnosis of schizophrenia and psychosis, treatment resistance, and somatic comorbidity for female sex. Factors that reduced the odds of a long LOS were being in a relationship, admission during a travel-related psychiatric episode, and a diagnosis of a personality disorder.

Our results agree with the French and international literature. Among patient characteristics previously validated as risk factors, we first identified age >55 years. We found a positive association between age and a long LOS in previous studies (13, 23, 24). The positive association of outcome with a diagnosis of schizophrenia has been widely confirmed (3, 9, 13, 14, 19, 23, 25–28). We also highlighted features related to clinical severity, reported in previous studies: treatment resistance (29, 30), mandatory care (3), and seclusion and mechanical restraint (3) (25). We noted some previous contradictory findings (31) on the effect of coercive treatment on LOS (alternatively positive, negative, or null, depending on the study). However, these results were obtained in different foreign countries with their own mandatory care regulations, but our conclusions were consistent with a recent French study (3). We found another significant result for the severity of seclusion and mechanical restraint: a multiplication factor of 3 for the risk of LOS between the first and second variable level, depending on the duration of the measure. These findings suggest that the use of mandatory care and seclusion and mechanical restraint may correspond to severe and difficult-to-treat symptoms, materialized by patient aggressiveness, dangerousness, a lack of illness awareness, social withdrawal, functional impairment, and a low adherence to care. This observation could explain the need for complex treatment, difficulties in discharge, and thus a long stay (3, 9, 32). The literature suggests that particular attention should be paid to the severity of illness (13).

Another notable finding of our study was the positive association of somatic comorbidity with a long LOS for only women. Somatic illness has been described in the literature as a potential “focus of care” (33) and a risk factor for long hospital stays (13, 34, 35). However, we could not find other examples of this interaction between sex and somatic comorbidity in the literature. To interpret our result, because women are more likely to report physical symptoms than men (36), somatic symptoms may be easier to treat for women within a psychiatry unit, in contrast to men, who have to be transferred to the general medical ward and are therefore discharged from psychiatry care earlier.

Multivariate analysis of imputed data revealed a diagnosis of organic mental disorders as a risk factor for a long LOS. Considering the specific low prevalence of positive cases for this feature, with more statistical power, this characteristic might have initially appeared among the significant predictors. This result was also confirmed with sensitivity analysis with cutoffs of 20, 60, and 90 days. In addition, homelessness became positively and significantly associated with the highest cutoff of LOS (90 days). This finding agreed with previous research reporting the impact of homelessness on LOS (21, 37).

We found a protective effect of non-single marital status on a long LOS, in line with the literature describing it as a proxy “for functional impairment” (13) and a factor “reflecting resilience” (18). This characteristic is related to human relationships and family connection providing moral support to the patient and is consistent with studies showing that family visits reduce the LOS (38). We found no association between the diagnosis of mood disorders and a long stay in our multivariate analysis. Yet, significance would have been in accordance with previous French studies (3) but not the international literature (8, 29, 37). A diagnosis of a personality disorder was a negative predictor, reported in previous research (21, 28, 39). This observation was consistent with international guidelines (40), recommending limited extended hospitalization in this case. Moreover, it was also consistent with the fact that personality disorders are more often a comorbidity rather than a primary cause of full-time hospitalization (for 2019–2022, the unpublished GHU Paris Psychiatry Hospital annual report highlights that 58% of personality disorder diagnoses related to full-time hospitalization in the Paris Psychiatry Hospital Group were “associated” and not “primary” diagnoses).

An interesting result of our exploration was the variables related to the patient pathway. We highlighted two new significant features. The first was admission after a visit via a psychiatry emergency unit: its positive effect on a long LOS could be interpreted as a marker of the clinical severity of the disease and need for more complex care. The second, the protective effect of a long LOS during a travel-related psychiatric episode, was in line with the profile of these patients (41). Such patients are mostly traveling from France (Paris suburbs or other regions) (41). They are out of their sectorization zone, psychotic, and characterized by a delusional state or disorganization of thought. Their vulnerability and lack of control justifies rapid hospitalization to protect themselves and others, but as soon as possible, health professionals organize their return to their original psychiatric sector to ensure better follow-up. In addition, we found admission from outside the sectorization zone positively associated with a long LOS. Sensitivity analysis with a lower cutoff point for LOS (20 days) confirmed this result. This finding was consistent with those from previous studies in the UK (28, 42). Out-of-area patients may be mostly new and unknown patients for psychiatric wards and thus require a long stay. In addition, out-of-area placements might penalize continuity of care and thus increase the LOS (28).

Our current results suggest that these characteristics related to the patient and the journey should be systematically assessed by healthcare professionals and taken into account during clinical decision-making. Knowledge of such determinants of LOS could help clinicians identify and focus on patients with high clinical severity and a risk of a prolonged stay. We suggest that long-stay patients require a more complex behavioral management and thus a higher level of staff in dedicated units, for specialized acute care. The aim would be to provide them tailored care with a multidisciplinary team, to optimize treatment, discharge planning, and use intensive case management for patients with disruptive behaviors (43, 44). Our results also suggested the benefits of early treatment resistance detection (45) and optimization of somatic comorbidity care. Moreover, the protective effect of non-single marital status on a long LOS emphasized the importance for health care professionals to favor any opportunity for patients to have constructive interactions with families, and also with the social environment. This confirmed the benefits of an approach integrating mental health and social care, through rehabilitation programs, assertive community treatment, and care provided in community-based settings (43).

Our findings should also be contextualized in regard to the variety of international results on the same subject. The mean LOS in this study (27 days) approximates the mean LOS highlighted in the international literature for the USA (24.9 days) (13) and Quebec (25.3 days) (43). It is above the mean LOS found for Italy (17.9 days) (10) and India (5.7 days) (46), and below the mean LOS found for other European countries (10) such as Germany (37 days), Poland (33.4 days), the United Kingdom (46.2 days), and Belgium (55.1 days). Previous studies conducted for Germany, Poland, the UK, Italy, and Belgium (10) highlighted features such as poor social functioning, psychotic disorder, and high clinical severity (in line with our findings) that predicted LOS regardless of the country. However, this study argued that the specific effect of variables might be different from one country to another, and that national context characteristics (cultural and organizational) might influence LOS and its determinants. A previous study comparing the USA and Germany (47) suggested that a greater number of social workers and private psychiatrists per inhabitant in the USA might ease a faster connection to after care, and thus partly explain a lower mean LOS in the USA. We suggest that French sectorization might also influence our LOS in the same way: our system provides specific pathways such as alternatives to full-time hospitalization (23) and rehabilitation programs (improving continuity of care, patient autonomy, and reintegration into the community) that might lower our mean LOS, compared with other European countries. A perspective of future studies would be to extend that kind of comparative study (10) to a greater number of countries, including France, with a rigorous approach that takes national healthcare system characteristics into account.




4.2 Strengths

Although many studies have explored factors relating to LOS, there are few up-to-date studies conducted in France. We confirmed and broadened results from French studies related to LOS (3, 15, 23, 25). This study had several methodological assets. Our sample size (n=8,870) aligned with literature recommendations (at least 3,000 observations) (13), which ensured that our study was not underpowered, taking the number of covariables we used for modeling into account (48). We used data from the Paris Psychiatry Hospital Group electronic health records. This healthcare institution, consisting of three different hospitals, provides mental healthcare for much of the city of Paris, offering a representative target population of approximately 1.6 million people. Therefore, our sample was characterized by different types of patients with very different sociodemographic features. It was a representative sample of the Paris population and allowed us to minimize selection bias. To our knowledge, this study is the first to compute true LOS with a specific algorithm. With our computation method, we avoided a bias while evaluating LOS: we took into account the potential splitting of the healthcare period with a spurious administrative discharge, normally supposed to be a temporary absence. We performed a comprehensive analysis by including several categories of predictors (demographic, clinical, and related to care pathway) in our final model, selected after several rigorous statistical steps. As far as we know, this research was among the first in France to analyze the effect of factors related to the patient’s pathway, which are important understudied characteristics. We compensated for the lack of structured data for somatic comorbidity and suicide risk by implementing natural language processing methods on raw medical narratives and leveraged comprehensive lexical dictionaries assessed by different raters. We checked that ignoring sector effects did not bias our results significantly (see Supplementary Material). Our sensitivity multivariate analysis results were consistent in terms of age, psychotic diagnosis, and clinical severity factors, whatever the cutoff used to define a long LOS. A bivariate comparison of included versus excluded observations revealed the latter observations were significantly associated with older male patients with a long LOS. This finding suggested that removing observations with missing values (necessary before logistic regression implementation) could lead to a potential bias selection, resulting in a minimization of the effect size of predictors in logistic regression modeling. However, we ran consistent sensitivity multivariate analyses on imputed data (n=8,870) and the dataset excluding variable marital status, accountable for most of the missing information (n=8,522). The missing data exclusion did not significantly bias our main findings in multivariate models. These methodological steps strengthened the robustness of our final conclusions.




4.3 Limitations and perspectives

Our results should be interpreted in light of several methodological limitations. The first are those related to observational and retrospective studies (49, 50). We could not assess any causal relationship between explanatory variables and long-stay outcome. Our results were at the association level only. Future research on a national level will be needed to ensure better generalizability and address these questions about sector-level LOS determinants more accurately. For instance, it would be relevant to take hospital and ward policies about coercive measures into account, specifically when we investigate the impact of seclusion and restraint on length of stay. There is important literature about programs for reducing seclusion and restraint (51, 52). De-escalation techniques for psychosis-induced aggression or agitation (53), crisis prevention plans (54), tools like advanced directives in psychiatry (55), the use of “sensory rooms” (55), and a focus on a secure therapeutic relationship (56, 57) can help limit tension and the frequency of conflict. It would be interesting in a future study to investigate how these hospital-level and ward-level strategies might contribute to reducing length of stay.

Another limitation was the lack of data availability for some patient characteristics. We were not able to include, among explanatory variables, unemployment, a “proxy for current functional impairment” (21, 58), dependency (3, 25), symptom measurements, which could be used to assess clinical severity more accurately (9, 18, 28, 31), and biochemical markers obtained at the beginning of hospitalization (18). Nor could we evaluate the effect of the treatments received. To deal with polypharmacy impact, suggested strategies might be to stratify patients starting a treatment at the point of inclusion in the study and those already receiving treatment (59), grouping patients depending on the kind of treatment they receive (18). For future research, the medical record could include a traceability of precise reasons preventing patient discharge, whether clinical or organizational (e.g., no place available in a medico-social institution, a lack of rehabilitative programs at discharge, and no possibility of rehousing) (3). Future studies need to include all these factors. Our exploration was a proof of concept for other studies based on extended and national-level data.





5 Conclusions

LOS is an increasing focus for psychiatric hospitals, related to the need to reduce unnecessary healthcare costs. In this study, we used statistical and innovative machine learning tools to explore factors related to a long hospitalization. To the best of our knowledge, our study is the first in recent French literature to define a long stay with a clinically relevant duration threshold and focus on under-investigated variables such as the patient’s path characteristics, a somatic comorbidity, seclusion and mechanical restraint duration, and treatment compliance and resistance. Statistical modeling underlined the factors age >55 years, out-of-area hospitalization, and features relevant to illness severity as related to a long LOS. Our results also revealed the protective effect of variables such as admission during a travel-related psychiatric episode, being in a relationship, and a diagnosis of a personality disorder. The risk factors we highlighted should alert and encourage healthcare professionals to anticipate tailored coordinated action for early discharge. Our results are encouraging but we are cautious to generalize them to the French population. To achieve this, supplementary investigation should be carried out on a national scale. Such a study would also better highlight the role of regional characteristics such as healthcare organizations, social care, and housing policies. Future studies should also take factors related to medication patterns and biological analysis results into account. The use of symptom assessment data would also be justified to better reflect illness severity and its evolution during the stay.
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Background

People with severe mental illness experience physical health inequalities and a 15–20-year premature mortality rate. Forensic inpatients are particularly affected by restrictions on movement, long admissions, and obesogenic/sedative psychotropic medication. We aimed to establish the feasibility and acceptability of Motiv8, a multidisciplinary weight management intervention co-produced with service users for forensic inpatients.





Methods

A randomised waitlist-controlled trial of Motiv8(+Treatment-As-Usual) vs.TAU was conducted in medium-secure forensic services in Greater Manchester. Motiv8 is a 9-week programme of exercise sessions, diet/cooking classes, psychology, physical health/sleep education, and peer support. Physical and mental health assessments were conducted at baseline/10-weeks/3-months. A nested qualitative study captured participant experiences. A staff sub-study explored ward environment.





Results

We aimed to recruit 32 participants (four cohorts). The trial met recruitment targets (n=29, 90.9%; 4 cohorts, 100%), participants were randomised to Motiv8+TAU (n=12) or waitlist (control) (n=17). Acceptable retention rates were observed (93.1%, 10-weeks; 72.4%, 3-months), and participants engaged well with the intervention. The blind was maintained, and no safety concerns raised. Assessment completion was high suggesting acceptability (>90% for people retained and engaged in the study). Participants reported high levels of satisfaction.





Conclusions

The trial was not powered to detect group differences. However, data suggests it is feasible to conduct a rigorous, methodologically robust study of Motiv8 vs.TAU for adults on forensic inpatient units. Motiv8 was acceptable with potential promise providing evidence to proceed to a definitive trial for males. A larger trial is needed to explore potential effectiveness and reduce physical health inequalities for people with SMI.





Clinical trial registration

https://doi.org/10.1186/ISRCTN13539285, identifier ISRCTN13539285.
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1 Introduction

People with Serious Mental Illness (SMI) experience physical health inequalities and a 15-20-year loss of life (1–3). This has been labelled a ‘national scandal’, leading to increased calls to action, such as the Lancet commission for physical healthcare, updated guidance from National Health Service England (top 10 priorities to improve the physical health of people living with SMI) and World Health Organization (WHO) recommendations (4–8). The Office for Health Improvement and Disparities (2023) published updated prevalence rates showing compared with all patients, those with SMI have higher prevalence of obesity, asthma, diabetes, chronic obstructive pulmonary disease (COPD), coronary heart disease (CHD), stroke, hypertension and cancer. Individuals in forensic services are particularly vulnerable. Forensic psychiatric services have a dual purpose; to treat people who pose a risk to themselves or others and address offending behaviours. Approximately, 8000 people reside in forensic psychiatric services in the UK (9). Admissions usually exceed 5 years, and over 15 years for 20% of people (6, 10–12). Forensic psychiatric services receive a quarter of the mental health funding budget (13, 14), and physical comorbidities are a key predictor of total healthcare costs (15).

Obesity rates in forensic psychiatric services can reach 70%, and correlate with length of stay (16, 17). Cardiovascular disease and type 2 diabetes are more prevalent on secure units than generic inpatient units (16, 18, 19). People in forensic psychiatric services are more susceptible to risk-taking behaviours associated with high rates of adverse childhood experiences (20, 21). There are high rates of engagement with adverse health behaviours (e.g. sedentary activity) and polypharmacy of obesogenic and sedative psychotropic medication is common (22, 23). The ‘obesogenic’ nature of the inpatient environment also affords fewer opportunities to be active due to restrictions on movement, reduced access to outdoor spaces, and increased access to unhealthy foods (24).

WHO recommend increasing physical activity, reducing sedentary behaviour, and improving lifestyle to improve cardiometabolic health for people with SMI (25). Despite evidence showing physical health interventions benefit mental and physical health, well conducted studies in forensic settings are limited (26–30). An NHS-commissioned review identified only one weight management randomised controlled trial (RCT), along with several small uncontrolled studies (31, 32). Existing interventions often fail to include control groups, standardised outcome measures, and long-term follow-ups. There is often limited input from service users in intervention development, underrepresenting the ‘patient voice’, yet co-production is vital to increase sustainability and improve engagement (33).



1.1 Aims and objectives

We aim to address this evidence gap and explore the feasibility of Motiv8. Motiv8 is a 9-week multidisciplinary intervention which was co-developed, co-produced and co-facilitated with service users to improve cardiovascular health of people on forensic psychiatric units, (see (34) for further details). The primary aim is to conduct a randomised waitlist-controlled feasibility trial of Motiv8 vs.TAU for adults on forensic mental health units, to investigate the acceptability, feasibility, and potential effectiveness of Motiv8 to supplement standard care.





2 Methods



2.1 Trial design

We conducted a prospective, single blind, cluster-randomised controlled feasibility trial with two conditions; Motiv8+treatment as usual (TAU), versus TAU+waitlist control (with Motiv8 delivered after TAU) (see Supplementary Materials for flow chart). The study took place in adult medium secure forensic mental health inpatient services at Greater Manchester Mental Health NHS Foundation Trust (GMMH NHS FT). All authors assert that all procedures contributing to this work comply with ethical standards of the relevant national and institutional committees on human experimentation and with the Helsinki Declaration of 1975, as revised in 2008. All procedures involving human subjects were approved by the Health Research Authority (HRA) London Bromley Research Ethics Committee [25th October 2021, 21/LO/0658, IRAS 299909]. It was prospectively registered on the ISRCTN registry [ISRCTN13539285]. The study protocol was published prior to study end (34). The trial was conducted and reported in line with the CONSORT extension to RCTs (35). An independent “Experts by Experience” group was established prior to study set-up and provided study oversight.




2.2 Participants

Participants were recruited from medium secure units at forensic services at GMMH NHS FT and were eligible if they met the following inclusion criteria.



2.2.1 Inclusion

	Adult inpatient (18+) of a medium secure unit at GMMH NHS FT.

	Mental health diagnosis requiring treatment from forensic psychiatric services.

	Capacity to provide informed consent.

	Physically able and medically safe to exercise (according to the Physical Activity Readiness Questionnaire).






2.2.2 Exclusion

	Inability to provide informed consent in line with ethical requirements.

	Previous Motiv8 participant.

	Insufficient command of English/communication difficulties preventing engagement in written informed consent, validity of research assessments or understanding of the programme.



Clinical leads of forensic services were consulted to identify potential wards. The research team liaised with clinical teams on wards to inform them of the study and provide details about inclusion criteria. Clinical teams approached patients to see if they were interested and obtain consent-to-contact. Researchers then arranged to meet with potential participants on the ward to discuss the study. A member of the research team had approvals to screen patient lists and identify potentially eligible participants.

All participants provided written informed consent prior to undertaking research procedures and completed a physical health risk assessment prior to engaging in Motiv8. We aimed to recruit 32 participants making up four cohorts, with a maximum of eight participants per cohort. This was due to pragmatic limitations associated with the need to keep groups small due to complex needs of service users requiring a set staff-to-patient ratio, and time/funding constraints. We aimed to recruit cohorts on a ward-by-ward basis, a decision based on previous consultations with people with lived experience as it was believed to avoid conflict between wards and meet COVID restrictions which prevented wards mixing. Eligible wards were required to have up to eight potential participants. This was not feasible for one cohort. Therefore, through discussions with the experts-by-experience group and service leads at the trust, participants from two wards were combined.





2.3 Randomisation

Participants were cluster randomised by cohort using the free web-based system (Sealed Envelope™, www.sealedenvelope.com) by a research administrator. Allocation was communicated to the chief investigator, study management, facilitators, and care teams of participating wards. Research assistants, the statistician and health economist remained blinded. Participants were informed of their randomisation outcome by letters sent to the wards, and clinicians who were informed by the administrator. Blinding remained in place until all outcome measures were collected and analysed. Measures to maintain blindness included separate offices and workspaces for facilitators and researchers, protocols for answering phones, secretarial support and separate secure drives to store password protected documents. The blind was successfully held.




2.4 Procedures

Recruitment occurred at two timepoints (Dec 2021/July 2022) and two cohorts were recruited at each timepoint. Cohorts were randomised to receive Motiv8 straight away or placed on a waitlist to receive Motiv8 after the first follow-up timepoint. Motiv8 was provided along with TAU which was the usual provision of inpatient care for people with SMI and remained unchanged throughout the study. Assessments were conducted by trained, blinded researchers at baseline (pre-Motiv8/TAU), 10-weeks (post-Motiv8/TAU), and after another 12-weeks (TAU/waitlist Motiv8 (Supplementary Data Sheet 1). Demographics and clinical data were collected via self-report measures and researcher administered questionnaires.




2.5 Intervention

Motiv8 is a 9-week intensive programme co-developed with service users to improve the cardiovascular and metabolic health of people on forensic inpatient units. It was developed with service users who were inpatients at the hospital and clinical teams. It aims to increase activity levels, improve diet, and use psychological guidance to maintain good physical health using goal-based techniques. It was delivered in groups to each cohort consecutively (the waitlist design meant all participants were offered Motiv8). Sessions took place in clinical areas in inpatient NHS facilities (e.g., ward or recovery academy kitchen, sports hall, meeting rooms and therapy rooms).

Motiv8 is multidisciplinary including several components to support physical health: exercise sessions, cooking/nutrition classes, physical health education, psychology sessions, sleep education, peer support and a medication review (See Figure 1; Table 1 for an example schedule). Motiv8 was facilitated and delivered by experienced occupational therapists, dietitians, psychologists, pharmacists, physicians, exercise and sport recreation workers, nurses, and peer mentors. Weekly supervisions were conducted internally, and intervention fidelity was monitored through regular meetings and paperwork. A person with lived experience co-facilitated and co-delivered sessions and provided peer support. An intervention booklet was created by the experts-by-experience group and research team which consisted of resources, activities and prompts for goal setting/review of progress. To increase morale, emphasis was placed on achievements and community, and participants attended an awards ceremony upon completion where they received a trophy, certificate, Motiv8 t-shirt, Motiv8 water bottle and voucher. Findings from successful pilot work across five cohorts (n=32) enabled Motiv8 to be iteratively updated with service user input and suggested that it may be feasible and beneficial for participants. [See https://doi.org/10.21203/rs.3.rs-3087194/v1 (34)].

[image: Timeline diagram outlining a ten-week study schedule. Week 0 involves baseline assessments. Weeks 1 through 9 alternate between weekly exercise (EX) sessions and modules such as INTRO, COOK, PSYC, EDU, SLEEP, and AWARD. Week 10 is designated for follow-up assessments.]
Figure 1 | Example schedule for Motiv8 intervention. INTRO, Introduction; EX, Exercise Sessions; COOK, Nutrition Sessions; EDU, Physical Health Education; PSYC, Psychology Sessions; SLEEP, Sleep Session; AWARD, Awards Session.

Table 1 | Example schedule for Motiv8 intervention.


[image: Schedule table showing a nine-week program with columns for Exercise, Diet, Psychology group, and Other. Exercise starts with two sessions in week one then three sessions weekly. Diet is one session weekly from week two. Psychology group sessions occur in weeks three, five, and seven. The Other column lists Introduction to Motiv8 in week one, Physical health education in week three, Sleep session in week four, Pharmacy review in week six, and Award ceremony in week nine.]



2.6 Outcomes

The primary aim was to assess the acceptability and feasibility of the trial and associated processes including the intervention and assessments. Key markers of feasibility included recruitment rates, follow-up retention rates, completion of clinical outcomes, and safety. Intervention acceptability was assessed via receiving a dose of the intervention, attendance, and adherence to the intervention, as well as subjective participant experiences and feedback from qualitative interviews. Participant interviews were analysed using in-depth qualitative methods and will be reported separately to provide a comprehensive, complete, and transparent account of our findings. The proposed primary outcome for a definitive trial was change in weight at 10-weeks/3-months. The study was not powered sufficiently to detect significant differences between groups and primary outcomes were to establish feasibility.

Clinical outcomes included a purpose-built form to collect basic sociodemographic information (e.g. ethnicity, gender, education status) and clinically relevant information (diagnoses, admission history, inpatient status, physical health conditions). Physical health measures included BMI, resting blood pressure, pulse rate, hip/waist/neck/chest circumference collected using disposable tape measures and recorded on a purpose-built questionnaire. To estimate cardiovascular fitness the six-minute walk (36) and standing jump test (37) were completed. Mental health outcomes included wellbeing [Warwick Edinburgh Mental Wellbeing Scale, WEMWEBS (38)], symptoms of depression and anxiety [Hospital Anxiety and Depression Scale (39)] and negative symptoms [Scale of Negative Symptoms, SNS (40)]. Behavioural outcomes included physical and sedentary activity [Simple Physical Activity Questionnaire, SIMPAQ, (41)]; dietary intake (24-hour diet recall including time of consumption/portion size, (42); sleep quality and quantity [PROMIS Sleep Disturbance short form 8-item and PROMIS Sleep-Related Impairment short form 4-item (43)]; and smoking habits using a purpose-built demographics questionnaire developed from existing measures. Functioning was assessed through occupational therapy [Model of Human Occupational Screening Tool, (44)]. Outcomes to inform cost-effective analysis for a future study included health status [EQ-5D-5L, (45)], quality of life (Recovering Quality of Life, ReQoL (46), and medication side effects [Liverpool University Neuroleptic Side Effect Rating Scale, LUNSERS, (47)].




2.7 Statistical methods

This feasibility study is not powered to test for intervention effectiveness therefore, our analyses are descriptive. The primary focus is on summaries of key indicators of success of the study (e.g. rates of recruitment, engagement, retention, and satisfaction). Following intention-to-treat principles, ‘logistics’ data is reported according to the CONSORT extension to RCTs (48) including: the number of prospective participants who were approached, subsequently deemed eligible and consented; the number of participants completing baseline questionnaires and who were randomised (by cohort); the number of participants who received their intended intervention and who were assessed at follow-up (including any reasons for loss to follow-up); the number of participants providing ‘complete’ clinical outcome data at each assessment.

Descriptive summaries of baseline demographic data are reported. For the latter, we present the median, the inter-quartile range and the data range due to the small numbers and likely skewness of each measure. We also present descriptive data on change in outcomes between baseline and week 10 for weight, WEMWBS and other clinical indicators of interest. As Motiv8 was delivered in cohorts, intra-cohort correlation will be present in the outcomes. A sample size calculation for a definitive trial will require an estimate of the intra-cohort correlation. Although such estimates have been calculated, the number of cohorts is likely to be too small here for them to be accurate.




2.8 Role of the funding source

This work was funded by the NIHR via the Research for Patient Benefit Programme (Grant Reference Number: RfPB NIHR201482). The funder had no input to the study design, delivery or interpretation of results, and the views expressed here are that of the authors.





3 Results



3.1 Participant flow

Participants were recruited at two timepoints, December 2021/July 2022 and final follow up assessments were completed in December 2022. Four cohorts were successfully recruited (100% target) consisting of 29 participants (90.6% target). Forty potential participants were referred and a referral recruitment rate of 1.4:1 was observed (n=40 referrals). All referrals were screened, six were ineligible at referral (n=4, 10% not on eligible ward, n=2, 5% discharged before approached) and five declined when approached (12.5% referrals). 100% consented participants were randomised to either Motiv8 (n=12, 41.4%) or TAU+Waitlist Motiv8 (n=17, 58.6%). Participants were recruited from five medium secure treatment wards (4 male wards, 1 female ward). See Figure 2 for consort.

[image: Flowchart diagram outlining a clinical study process with forty initial referrals, describing participant consent, exclusion, randomisation into Motiv8 plus TAU and wait list control arms, follow-up assessments at ten and twelve weeks, optional qualitative interview for eight, and detailed participant loss and intervention data for each stage.]
Figure 2 | CONSORT participant flow digram.

Retention to the trial was 93.1% (n=27) at 10-weeks and 72.4% (n=21) at 3-months which almost fulfilled progression criteria. The main reason for loss-to-follow up was driven by participants being discharged or moved to another trust (n=5, 17.2%). Lower retention rate at 3-months may have been caused by an unprecedented incident which occurred in the latter stage of the trial resulting in high staff turnover and rapid patient discharge. Additionally, retention was significantly lower in Cohort 3 and 4 (83.3%, n=10, 10-weeks; 58.3%, n=7, 3-months), compared with Cohort 1and 2 (100%, n=17, 10-weeks; 82.4%, n=14, 3-months). After six-months, contact was attempted with the first two cohorts, 11 participants were contacted (64.7%) and almost all said they would take part in assessments in a definitive trial (91%). Completion of the proposed primary outcome (weight) was high 96.6% (n=28, 10-weeks) and 95.2% (n=20, 3-months). High levels of acceptability were found for all measures (completion rate 93.3%-95.7%, 3-months). Retention rate per cohort is included in Supplementary Data Sheet 1.




3.2 Baseline data

The socio-demographics of participants are as follows. Participants were predominantly male (89.7%, n=25), White-British/White Other (75.9%, n=22), single (93.1%, n=27) and over half had been an inpatient for over five years (55.2%, n=16). See Table 2. Almost all participants (n=28, 96.5%) had a diagnosis of a schizophrenia spectrum/psychosis related disorder and all were receiving medication, (93% antipsychotics, n=27). At baseline 85.7% (n=24) of participants were overweight or obese (median BMI 34.4, range 20.4-56.8). See Table 3. Full baseline characteristics will be published in detail elsewhere for completeness.

Table 2 | Socioeconomic Demographics.


[image: Data table summarizing demographic and background variables for 29 participants, including age at entry, gender, ethnicity, educational status, living status prior to admission, religious beliefs, legal status, and marital status, with counts and percentages for each category.]
Table 3 | Socioeconomic demographics.


[image: Table presenting clinical demographics for twenty-nine participants, including mental health diagnoses, previous admissions, medication classes, family and offender-related mental health history, current and previous treatments, physical health indicators, and BMI distribution, with relevant percentages and frequencies for each variable.]



3.3 Numbers analysed

Motiv8 was delivered as planned for all four cohorts. Eight participants could form a cohort, the average amount of participants per cohort was seven. A total of 138 individual sessions were delivered during the trial. On average 33.5 sessions were delivered per cohort and varied for each component including on average 22 exercise sessions, 6.5 diet/nutrition sessions, 3 psychology sessions, 1 sleep session, 1 physical health session and 1 pharmacy review. Feedback from facilitators suggested high levels of confidence delivering sessions and the content, duration and frequency was appropriate.

All participants were offered Motiv8. 72.4% (n=21) started the intervention, uptake was lower in the waitlist group (n=11, 64.7%; vs. n=10, 83.3%), and the reasons for not starting were discharge/moving wards (n=6, 75%). For those starting the intervention, almost half attended more than 70% of sessions, one third attended 50-69% of sessions and 19% attended less than 50% of sessions, meeting amber progression criteria. Therefore, before progressing to a full definitive trial we will conduct further work with people with lived experience to identify ways to improve adherence, see (49). Reasons for non-attendance at individual sessions included participant declined (34%), no longer interested (28%), on leave (13%), discharged (11%), COVID (6%), unwell (4%) or sleeping (4%).




3.4 Outcomes and estimation

Since the primary aim was to establish feasibility, it was not sufficiently powered to reliably detect significant differences between groups, and secondary analyses are being conducted to explore any potential outcomes of promise for a definitive trial. See Supplementary Data Sheet 1 for some of the main clinical outcomes of interest.

Focused on informing future economic evaluation, two measures of health status were collected to estimate utility to calculate quality-adjusted life years (QALYS); a generic measure (EQ-5D-5L) and a mental health measure (ReQoL). Complete EQ-5D-5L data was available for 81% (baseline), 84% (10-weeks) and 58% (3-months). Utility could be estimated using the EQ-5D-5L for 55% of participants at all time-points. The mean EQ-5D-5L value at baseline was 0.732 (SD 0.243). As expected, this is lower than population norms (0.893, 35-44) (32). Estimating utility from ReQoL data uses a selection of the items available. Complete ReQoL-UI data was available for 68% (baseline), 84% (10-weeks) and 58% (3-months). Utility could be estimated using the ReQoL for 45% of participants at all time-points. The mean ReQoL-UI value at baseline was 0.846 (SD 0.146). Comparing the EQ-5D-5L and ReQoL derived utilities for participants with complete data for both at baseline, there is a notable difference (EQ-5D 0.767/ReQoL-UI 0.852). This aligns with findings from a larger study of people with schizophrenia (33). Therefore, further work is needed to validate the ReQoL-UI prior to a definitive trial.




3.5 Harms

Safety was assessed through tracking incidents and adverse events. Six adverse events occurred. This included participant injury/illness (n=3), one of which resulted in involuntary hospitalisation and two incidents of self-harm (n=2). An unprecedented incident occurred for the latter two cohorts, which resulted in rapid patient discharges and a high staff turnover. However, no adverse events or incidents were related to participation in the trial.





4 Discussion

To our knowledge this is the first study of its kind to explore a multidisciplinary lifestyle intervention for adults on forensic inpatient units under randomised conditions. We provide evidence to suggest it is feasible and acceptable to conduct a rigorous, methodologically robust study comparing Motiv8+TAU with TAU. The trial met, (or almost met) all progression criteria including recruitment and randomisation to target and had acceptable retention levels and intervention uptake (49). Blinded conditions were maintained, and no safety concerns raised. This is despite challenging circumstances in which the study was delivered during the COVID-19 pandemic. The trial was not powered to reliably detect any significant differences between clinical outcomes; however, high levels of completion (generally above 90% for people retained and engaged in the study) suggest they are appropriate and acceptable for this population. Feedback from participants was positive and many benefits were reported after taking part (full qualitative and quantitative results are reported elsewhere for completeness).



4.1 Clinical implications

Our work addresses several policy guidelines, including the WHO recommendations to manage physical health of people with SMI using lifestyle interventions, and the recent top ten priorities put forward by NHSE to improve the physical health of people with SMI (7, 50). Lifestyle interventions such as Motiv8 are non-invasive and non-stigmatising approaches to healthcare which may prevent the onset of comorbid physical health conditions and reduce the significant loss of life experienced by people with SMI. Our work meets standards from NHSE ‘Managing a healthy weight in adult secure services practice guidance’ which recommend service users should be supported to maintain a healthy weight by accessing multidisciplinary interventions, education, and support, which include service user involvement (51).

. This adds to previous research which has shown that physical health interventions are beneficial, and should form part of standardised care (4{England, 2017 #94)}. Additionally, a person with lived experience of forensic services co-delivered the intervention and received positive feedback. This highlights the benefits of peer support and how this can make a difference to research participants (52, 53). Peer support in forensic care is particularly important and has been found to aid recovery, community reintegration and quality of life. Further developmental work is underway to explore how this can be achieved and implemented in forensic care (54).

The sample was predominately male, and therefore, there is less confidence when suggesting feasibility for females. Previous research has shown distinct differences in clinical presentation, pathways to care, physical health needs and therapeutic approaches for females in forensic services (55–57). The research team experienced difficulties recruiting from female wards including scepticism from clinical teams, and disinterest from the women approached. Further developmental work is underway to establish the appropriateness of Motiv8 for female service users.

Additionally, the inclusion and exclusion criteria were set to allow trial feasibility to be established (e.g. assessing the appropriateness of study processes, written materials, written and verbal assessments and content). This, therefore, resulted in excluding people who did not have sufficient command of English or communication differences which prevented their ability to engage with assessments/group discussions. Forensic services have high rates of neurodiversity including co-morbid autism spectrum disorder and cognitive impairment affecting communication ability (58, 59). Therefore, necessary adaptations are required (such as translated or simplified materials, additional staff support) to allow for more inclusive practice, prior to implementation.




4.2 Strengths and limitations

Motiv8 is a valuable contribution to the evidence base which seeks to address the physical health inequalities experienced by people with SMI. It is the first of its kind to be successfully delivered in forensic inpatient services according to a rigorous RCT protocol. The study was delivered as planned and met our original aims, despite challenging circumstances and COVID-19 restrictions. It is a complex multidisciplinary intervention which provides support above and beyond physical health. It was co-produced and co-delivered with significant user-input to ensure acceptability and appropriateness for the patient group, and this peer support was extremely well received. All participants had the chance to engage in the intervention and those who did reported high levels of satisfaction and enjoyment, resulting in immediate real-world impact.

Despite our promising findings, our sample was not wholly representative of the population served as we had a predominately white-male sample; therefore, a definitive trial should attempt to increase inclusivity and diversity. Additionally, there were important mitigating factors which made it difficult to ascertain what was true ‘feasibility’ and what was driven by the unprecedented incident which affected participation, (demonstrated by differences across cohorts). Cohort 1/2 maintained excellent recruitment, retention, and engagement with the intervention. However, Cohort 3/4 had substantially lower retention and attendance and increased loss to follow up. For example, 58.3% retention at 3 months (compared with 82.4% first cohorts) and average attendance was 40.6% of available sessions. Therefore, it is likely rapid discharges contributed to this, and latter cohorts may not represent true feasibility. Nevertheless, as the main reason for participant loss was discharge, it is important that in a definitive trial this factor is mitigated by identifying ways to allow continued participation if they are discharged. Finally, as the main aim of the study was to establish feasibility, the focus here was to present the overall feasibility outcomes of the trial. Therefore, data relating to outcomes and descriptors such as physical health indicators are reported separately to allow a complete and thorough discussion of their implications.




4.3 Future research

Given our positive findings, a larger trial is needed to understand the potential benefits and cost-effectiveness of Motiv8. A future trial may also identify potential mechanisms of action and methods of implementation to enhance care provision. Due to the low numbers of female participants, further developmental work is needed with user and clinician input to refine and determine feasibility for female wards. Additionally, further developmental work should be done to account for the impact of the unprecedented incident at the trust, and to ascertain “true” follow-up and attendance rates.





5 Conclusion

To conclude, the data provides evidence that the trial is appropriate, feasible and acceptable for patients on forensic inpatient services. Our study provides health providers, commissioners, policy makers, service users and researchers with valuable data regarding evidence-based interventions to enhance physical and mental wellbeing for adults on forensic inpatient services. Further developmental work is needed to create a definitive application to explore the cost-effectiveness and clinical utility of Motiv8 as an adjunct to usual care in NHS services. If Motiv8 is found to result in clinically meaningful changes and prove cost-effective it will have a significant impact on service development, with a view to be incorporated in NICE guidelines.
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Introduction/Background

Aggression and violence are common problems in healthcare settings and affects both patients and healthcare staff. The Dynamic Appraisal of Situational Aggression (DASA) is an assessment tool to guide assessment for short term risk in inpatient settings. There have been no large-scale studies examining the performance of the DASA across different clinical settings. Our objective is to examine the performance of the DASA using a large longitudinal patient sample on different clinical units. A secondary objective was to examine alterative risk categories of the DASA.





Methods

All consecutive mental health hospital admissions to a large hospital in Toronto, Canada between 2016 and 2019 were included. Time-to-event analysis and Receiver Operating Characteristics Area Under the Curve (AUC) was conducted with the outcome variable being the occurrence of the first violent incident or first restraint event.





Results

We included 3819 patients, of which 17% had at least one violent incident. We analysed 88,124 DASA scores and found a significant association with violence (HR 1.79 (95% CI), AUC 0.73). We found that the AUCs were similar for subspecialized forensic, schizophrenia and acute care units (0.71, 0.73 and 0.75 respectively), and lower for geriatric units (0.66). We propose new violence risk categories based on the frequency of violence at each score.





Discussion

Higher DASA scores are associated with higher risk of violent incidents in both forensic and non-forensic inpatient psychiatric units. The proposed violence risk groups help rule out patients at low risk of violence and may help identify patients who would most benefit from interventions to reduce violence.





Keywords: aggression, inpatient violence, risk assessment, prevention, forensic-psychiatric practice, acute psychiatric admission, old age psychiatry, schizophrenia





Introduction

Violence in healthcare settings is a widespread problem which affects both patients and staff and costs an estimated 12.7 billion dollars annually in legal and healthcare costs in Canada alone (1). Over 60% of nurses in Canada reported violence in the workplace during the previous year (2), and as many as 70% of mental health staff report having been physically assaulted within the last 12 months (3). In acute psychiatric settings, around 20% of patients engage in violent behavior (4) and in forensic settings, as many as 30% to 40% of patients commit at least one act of violence within a one-year period (5).

Efforts to reduce violence include staff training (6), organizational policy and safety procedures and environmental design (7). Structured risk assessments can be used by clinicians to identify those at high risk for violence so that appropriate steps can be taken. Several risk assessment tools such as the Historical Clinical Risk Management tool (HCR-20) (8) and the Short-Term Assessment of Risk and Treatability tool (START) (9) have been shown to have good predictive validity. However, these tools are not ideally suited for inpatient settings, for the purpose of short-term monitoring of violence risk over the next hours to days (10).

Several short-term dynamic risk assessments have been developed to predict violence within a 24-hour window (11, 12), one of which is the Dynamic Appraisal of Situational Aggression (DASA). The DASA was originally developed in a secure forensic hospital in Melbourne, Australia. The DASA is a 7-item risk assessment tool that has been developed to assess short-term risk in adult forensic inpatient settings. The presence or absence of each of the seven items within the past 24-hours are totaled to give a score between zero and seven (13). Total DASA scores more accurately predict violence in multiple settings, as compared to unstructured clinical assessments (14–18), including among youth (19, 20), female forensic inpatients (21) and in the emergency department (22). More recently, Dickens and colleagues carried out a systematic review and meta-analysis of tools to assess imminent aggression, which included 14 patient samples that employed the DASA. The overall effect size (Hedge’s g coefficient) for prediction of interpersonal aggression and for any aggression was 1.04 [0.69, 1.39] and 0.88 [0.62, 1.15], respectively (23). To improve the utility of DASA, some efforts have been undertaken to optimize the way in which the score is analysed. One study showed that averaging the DASA score over a period of three days improved its predictive validity (24). A similar study by Chu and colleagues showed that averaging the DASA score may improve predictive validity (22).

Some studies have categorized the risk of violence into “low”, “medium” and “high” risk categories depending on the total DASA score. These categories can have practical value for clinical staff, who can mitigate risk by linking a clinical intervention to a risk severity category (25). This may have utility in resource prioritization and clinical interventions but there has been little investigation of the predictive validity of such categorization. However, there have been no studies that we are aware of that have directly compared the validity of the original risk categories in other settings. Examining different inpatient units would help determine the generalizability of the DASA across clinical settings – making the DASA a more universal tool for predicting short term risk of violence. Moreover, no studies have investigated alternative cut-offs for the risk categories. One limitation in the DASA tool has been the high sensitivity and low specificity of the original DASA cut-offs. We hypothesize that different clinical settings may benefit from different cut-off scores. For example, a chronic, long-term, psychiatric unit, with rare violent incidents, may wish to adjust the cut-off score to maximize specificity and minimize the number of false positives. Investigating different cut-offs, may help clinicians in determining the optimal use of the DASA for their clinical setting.

To date, there have been no large longitudinal studies that investigated the validity of DASA in predicting violent incidents during the first few weeks of a hospital admission. The largest sample to date included 1548 patients assessed within an emergency department in a single 24-hour period (22). Moreover, there have been no studies that compared validity across specialized and general psychiatric units in both forensic and non-forensic settings. We have therefore carried out a study to investigate the predictive validity of DASA among all newly admitted adult patients in a large mental health facility comprising acute, long-stay, elderly and forensic services. Our study aims are as follows: (1) to investigate the predictive validity of the DASA among new admissions in different populations; and (2) to investigate the predictive validity of alternative cut-off scores for risk categories.





Methods




Setting

We carried out this study at The Centre for Addiction and Mental Health (CAMH) in Toronto, Ontario, Canada’s largest mental health teaching hospital. The hospital has multiple units including acute care, forensic, geriatric and chronic schizophrenia programs. This study  was carried out independently of the authors of the DASA.





Patient population

We included all patients aged 18 years and over admitted to CAMH from 2016 to 2019. For those admitted more than once during that time, we included only the first admission. We excluded patients held only in the emergency department and those admitted for less than 24-hours. We also excluded those in which a violent incident occurred on the first day of admission (prior to a DASA being scored) because of the need to record DASA scores prior to a violent incident occurring and those with two or more consecutive missing DASA scores.





Measures

The DASA comprises seven items that are recorded daily for every patient by nursing staff using observational and chart data from the last 24 hours. DASA produces a maximum score of 7 with each item scoring either a 0-1 (13). Violence risk was first classified as Low, Moderate, or High based on the standard cut off scores 0-1 , 2-3 and 4-7 respectively. Based on our preliminary investigation of predictive validity at alternative cut-off scores, we defined a “high specificity” categorization as Low (0-3), Medium (4-5) and high (6-7).

The outcome measure is the occurrence of the first violent incident following admission, which is defined as verbal or physical aggression towards a person or property. This definition is consistent with previous studies examining the validity of DASA (17, 18). Outcome measure data were collected from the electronic medical record (EMR) by identifying violent incidents reported in a SCORE report (Staff and Client On-line Reporting of Events- the hospital’s incident reporting system) or by the use of incidents of seclusion, mechanical restraint or chemical restraint where the documented reason was harm to others. It is hospital policy for all violent events to be recorded in the SCORE system. The use of seclusion or restraint events was to capture any violent outcome events that were not captured in SCORE.





Clinical and demographic data

We collected clinical and demographic data including age, sex, DSM-5 diagnosis (26), legal status (voluntary, involuntary or informal) and unit type, categorized as adult acute care, geriatric, forensic and chronic schizophrenia units.





Procedure and statistical analysis

The follow-up period for each patient was a maximum of 60 days, until discharge from hospital, or the first outcome incident, whichever came first. We restricted the analysis window to 60 days from the day of admission, adopting the methods used in a previous study (14), and because of the very low incidence of violence beyond this time.

Statistical analysis was conducted using the SAS Enterprise Guide version 7.1 software. The cohort was described by summarizing demographic data, DASA scores and the outcome measure using percentages and means where appropriate. The association between DASA score and outcome over a subsequent 24-hour period was measured.

Patients had DASA scores recorded daily, and therefore each DASA score was used as the predictor for violence in each subsequent 24-hour period. We used Cox proportional hazard regression, using DASA scores and violence risk groups, as time-dependent variables to model association with violence. We calculated the area under the Curve (AUC) for each 24-hour period and report the average AUCs. A difficulty in measuring the predictive validity of a violence risk assessment instrument in clinical settings is that a high score on the risk instrument would likely prompt a clinical intervention by healthcare staff to mitigate this risk, and thereby reducing the apparent association between risk instrument scores and outcome. Unscheduled medication (often referred to as Pro re nata (PRN) medication) is often given on an “as needed” basis, in inpatient settings aimed at reducing agitation or aggression. We therefore also included administration of unscheduled antipsychotic or benzodiazepine medication in the 24 hours prior to the incident as a time-varying variable in our model, to control for the effects of this intervention in reducing violence. Other clinical interventions with nursing staff which may have been prompted by a high DASA scores were not measured and therefore could not be included in the model.

We first investigated the association between the Low, Medium and High risk categories using the original cut-off scores reported by the authors (13), then repeated that analysis using the alternative “high specificity” cut-off scores to assign new risk categories. We then carried out the analyses separately for patients in forensic, schizophrenia, acute and geriatric units to calculate hazard ratios and AUC for each.
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Results

There were 4,320 admissions during the study period. We excluded 501 patients (213 patients had a length of stay in hospital of less than 1 day, 16 patients had a violent event prior to a DASA score being recorded and 272 patients had 2 or more consecutive DASA scores missing) leaving 3819 patients included in the study. There were 88,124 DASA scores recorded. Demographic data, diagnosis, admission status and admission location for the study population are summarized in Table 1. The mean age of the patients studied was 39.5 (range 16-81); approximately two thirds were male. Just over half of patients had a diagnosis of schizophrenia spectrum or psychotic disorder and approximately one fifth of patients had a diagnosis of either bipolar and related disorders, substance-related and addictive disorders and depressive disorders. Around half of the patients were involuntarily admitted with the remainder being voluntarily admitted. The majority (84.6%) were admitted to an acute care unit, 8.1% were admitted to the geriatric psychiatry program, 6.2% admitted to the forensic program and 1.1% to the chronic schizophrenia program.

Table 1 | Summary of demographic data for patients included in the study.


[image: Table summarizing cohort characteristics: 3,819 patients, mean age 39.53 years. Gender: 35.5 percent female, 64.4 percent male, 0.1 percent other. Most common diagnosis is schizophrenia spectrum and psychotic disorders at 56.2 percent, followed by bipolar disorders at 20.4 percent. Admission status: 48.4 percent involuntary, 46.3 percent voluntary. Admission locations include acute care program at 84.6 percent, forensic program at 6.2 percent, geriatric psychiatry at 8.1 percent, and chronic schizophrenia program at 1.1 percent.]
The maximal DASA score reported during the study period is shown in Table 2. Almost one quarter of patients had a DASA score of zero through the period of observation, and 45% had a maximum score of 3 or more. Approximately 7-8% of patients had maximum scores of 5, 6 or 7. Table 3 summarizes the time to outcome event for the study cohort. There were 634 patients who carried out at least one violent incident, representing 16.6% of the study cohort. We found that 82% of all outcome events (519 incidents) occurred in the first two weeks following admission. We found that 59% of patients categorized with a high DASA score received a PRN medication, 39% with a medium score and 14% with a low score for aggression or agitation.

Table 2 | Summary of number and percentage of patients for each DASA peak score within the follow-up period of 60 days and time to outcome event.


[image: Data table titled "DASA peak score" with two columns: score values from zero to seven and corresponding numbers with percentages. Zero: nine hundred twelve (twenty-three point nine percent), one: six hundred eighty (seventeen point eight percent), two: five hundred two (thirteen point one percent), three: four hundred eighty-four (twelve point seven percent), four: three hundred fifty-eight (nine point four percent), five: two hundred ninety-one (seven point six percent), six: two hundred seventy (seven point one percent), seven: three hundred twenty-one (eight point four percent).]
Table 3 | Number and percentage of patients who were violent at each timeframe out of all patients per timeframe.


[image: Table showing time to outcome event for violence with frequencies and percentages. Highest incidence is days 1 to 3 with two hundred seventeen events (5.7 percent), decreasing steadily through week nine, which has one event (0.0 percent).]
We found that DASA scores were significantly associated with violence overall (HR 1.79, CI 1.73-1.85 (per unit increase)). The overall AUC was 0.73. We investigated two alternative groupings of Low, Medium and High risk of violence with either high sensitivity or high specificity. The high sensitivity groupings are as follows: scores 0-1, 2-3 and 4-7 for Low, Moderate and High risk of violence. The high specificity grouping had the following categorization: scores of 0-3, 4-5 and 6-7 for Low, Moderate and High risk of violence. Both groupings were analysed using the Cox proportional hazard model (see Table 4). The high sensitivity grouping hazard ratio comparing medium and low risk groups was 5.38 (CI 4.38-6.61) and the hazard ratio comparing low to high-risk group was 18.98 (CI 15.69-22.97). For the high specificity groupings, the hazard ratios comparing medium and low risk groups was 8.4 (CI 6.87-10.28) and the hazard ratio comparing low to high-risk group was 20.3 (CI 16.41-25.12) (see Table 4).

Table 4 | Hazard ratios for either moderate or high violence risk categories for DASA across different inpatient psychiatric units.


[image: Table comparing high sensitivity and high specificity groups with incidents, no incidents, hazard ratios, and p-values. Higher scores in each group show increased hazard ratios and significant p-values less than 0.001.]
Finally, we compared the performance of the DASA in predicting violent events between the different specialized units at CAMH (See Table 5). We found that the AUCs were similar for forensic, schizophrenia and acute care units (0.71, 0.73 and 0.75 respectively), and lower for geriatric units (0.66). We found that hazard ratios were similar across units with lowest on forensic units (HR 1.44, CI 1.31-1.59) and highest on geriatric units (HR 2.02, CI 1.78-2.29).

Table 5 | DASA score validity compared between different specialized units.


[image: Table summarizing units and violence outcomes: Forensic, Schizophrenia, Acute Care, and Geriatric units list days with and without violence, hazard ratio with confidence interval, p value below zero point zero zero one, and area under the curve values.]




Discussion

In our study of 3819 patients admitted to a large mental health facility, we found that the DASA was a moderately good predictor of violent incidents overall. We also found that although the DASA performed well in all settings, the predictive accuracy was lower on geriatric units in comparison to acute, schizophrenia and forensic units, and we found that alternative risk categories to those originally defined may have better performance. This has clinical implications for aligning resources with predicted need in efforts to reduce violence on in-patient settings.

Our results are consistent with previous literature that has validated the DASA (13–15, 17, 18). Our study similarly found that higher DASA scores are significantly associated with higher likelihood of violence, and additionally found that this held across a diverse patient population.

The main objective of our study was to examine the validity of the DASA instrument in a large inpatient population across different units. The original DASA authors proposed risk categories that were compared to unit staff’s clinical judgement (13). We explored alternative cut-off scores for categorizing Low, Moderate and High risk groups that may have practical and clinical implications in healthcare settings.

We found that 82% of first violent incidents occur in the first two weeks of admission. Patients are likely more acutely ill at the start of their admission and are more likely to be involved in violent incidents. Patients that are at a low risk of violence based on the DASA score in these first two weeks are unlikely to have a violent incident during their admission. This finding, based on our high specificity risk categories, can allow psychiatric units to identify patients in need of more intensive risk management strategies and to intervene early in the course of an admission. Although there is a significant association between higher DASA scores and violence, the AUCs are moderate which are consistent with other tools that assess short term risk such as the Broset Violence Checklist (AUC = 0.69) (27). In our study, even the highest scores on the DASA resulted in a violent incident in only around 5% of occasions.

The DASA score has been incorporated into an aggression prevention protocol to better help staff manage risk of violence (28) and provide guidance around situations requiring staff intervention such as verbal de-escalation or pharmacotherapy (29). Given limited healthcare resources and low proportion of violent incidents, a strategy directing resources to high-risk individuals is ideal, where the need is greatest (30). We selected violence risk categories that result in high specificity to identify more individuals that are of low risk of violence where fewer resources are needed. This comparison was ideally suited for our large sample size where we were able to ensure DASA remains valid across multiple violence risk categories and across multiple inpatient units.

Overall there was little difference in the performance of the DASA across different units, however the predictive accuracy was slightly lower on geriatric units.  The majority of the patients on geriatic units had neurocognitive disorders, and therefore the items of the DASA may not be as relevant in predicting aggression compared with those on other units, where the primary diagnoses are psychotic illnesses.

A major strength of our study is the large sample, gathering an almost complete cohort of new admissions over a two-year period, which to our knowledge is the largest study analyzing the DASA to date. This allowed our study to investigate the performance of the DASA across multiple specialized inpatient units in both forensic and non-forensic settings making our findings applicable across a broad setting. We were also able to offer clinical implications while analyzing different violence risk categories.

There are however a number of limitations of our study. First, our study only included the first violent incident, and therefore our findings may not apply to the predictive validity of DASA score in the context of repeat violent incidents during a single admission. This does however eliminate previous violent incidents as a confounder which has been shown to be a significant variable in predicting violence (31). Second, we did not have any data to assess clinical interventions that may be differentially applied to those identified as high risk, other than PRN medication administration. The association between higher DASA scores and violence is therefore underestimated due to likely clinical interventions to mitigate risk of violence that are not captured by our study. Third, our study is retrospective, and it is difficult to control for all potential biases in our cohort, such as the reliability of DASA scores recorded by all staff.

For future research it will be important to address the question of whether our findings can guide intervention for violence prevention and how this may impact the incidence of violence in the inpatient setting. It also remains unclear how a violent incident during an admission changes the validity of the DASA. Multiple risk factors that correlate with risk of violence have been identified in previous literature (4, 31, 32) but it remains unknown whether a comprehensive model that includes clinical data, risk factors and the DASA may improve violence prediction.





Conclusions

Our large-scale longitudinal patient dataset confirmed that the DASA has moderate predictive validity for predicting risk of violence in inpatient units. The DASA is valid across both forensic and non-forensic units, though further work is needed to establish the utility on geriatric units. We have proposed new violence risk categories for low, moderate, and high risk of violence, which may help improve the clinical utility of the DASA score in directing intervention to those most at risk. Our study also found that patients who are consistently at low risk of violence based on the DASA score, for the first two weeks of admission, are likely to remain at a low risk and unlikely to be involved in a violent incident. Further research is needed to look at how DASA can guide interventions and whether combining risk factors and clinical data with the DASA score improves its predictive power.
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Objective

Psychiatric patients are particularly vulnerable to skin injuries, which can result in severe systemic complications and higher mortality rates. Therefore, improving skin wound management for ICU psychiatric patients through Failure Mode and Effects Analysis (FMEA) is crucial. This study aims to evaluate the effectiveness of FMEA in enhancing skin wound management in ICU settings, with a focus on identifying key risk factors and implementing targeted interventions to mitigate skin complications.





Methods

A real-world study was conducted in the ICU of the Fourth People’s Hospital of Nantong, China, involving 615 psychiatric patients admitted between October 2022 and October 2024. Patients were divided into two groups: the control group received traditional wound care, while the observation group was managed using FMEA-based strategies. Key risk factors were evaluated through FMEA to prioritize interventions, Logistic regression analysis was used to assess the relationship between various risk factors and skin complications, helping to identify significant predictors of adverse skin events.





Results

FMEA implementation led to a significant reduction in skin complications from 7.56% to 3.59% (χ2 = 4.69, p = 0.03). FMEA analysis identified key risk factors, including positioning management, skin hygiene, and nutritional support, with corresponding Risk Priority Numbers (RPN) calculated for each factor. Logistic regression analysis revealed that FMEA implementation was significantly associated with a reduced risk of skin complications (coefficients = -1.44, p = 0.01). Additionally, factors such as ADL, hypoalbuminemia, diabetes, and ICU length of stay were found to significantly influence the risk of skin complications (p < 0.01).





Conclusion

FMEA is an effective tool for enhancing skin management practices and reducing skin complications in psychiatric ICU patients. Early identification of risk factors and the implementation of personalized skin care protocols can significantly improve patient outcomes and safety.





Keywords: psychiatric patients, intensive care unit (ICU), skin complications, Failure Mode and Effects Analysis (FMEA) method, wound care, risk management




1 Introduction



1.1 Background

Mental disorders encompass a broad range of syndromes marked by significant disruptions in cognition, emotional regulation, or behavior, often resulting from dysfunction in psychological, biological, or developmental processes that underlie mental and behavioral functioning (1). Psychiatric patients face an increased risk of skin injuries, largely due to shear and friction forces, self-injurious behaviors, and the side effects of psychotropic medications (2, 3). These individuals are more vulnerable to developing skin wounds, which can arise from a variety of causes, including stupor, defiance, agitation, inability to perform activities of daily living, incontinence, refusal to eat, self-harm, and restricted mobility (4). Studies have reported a prevalence of 10% to 60% for the co-occurrence of psychiatric disorders and skin diseases (5–7).

Skin-related conditions, such as pressure ulcers and infections, significantly affect patient outcomes. These complications can lead to severe systemic infections, including sepsis, which contribute to pain, suffering, decreased quality of life, and increased morbidity and mortality (8, 9). Data suggest that the mortality rate for patients admitted with dermatological conditions is approximately 28.1%, higher than the general ICU mortality rate of around 20% (10).




1.2 Problem description

Effective skin management is crucial for psychiatric patients due to their increased risk of skin complications. Although conventional skin care practices have shown some efficacy, many patients continue to suffer from severe skin conditions, leading to adverse outcomes (11). Notably, most psychiatric patients are unable to self-report skin trauma. Therefore, it is essential that nursing professionals have a thorough understanding of skin wound prevention and possess the skills to accurately identify, assess, and manage various skin wounds (12). With the growing emphasis on improving the overall health and well-being of individuals with mental illnesses (13), there is an urgent need for further exploration and research into the management of skin injuries in psychiatric patients.




1.3 Available knowledge

While extensive research exists on wound care and management, studies specifically addressing skin care in Intensive Care Unit (ICU) psychiatric patients remain limited (12), especially regarding the application of Failure Mode and Effects Analysis (FMEA) in managing skin injuries within this population. FMEA is a systematic risk management tool designed to identify potential failures in processes and evaluate their effects (14). The methodology involves assessing the severity, occurrence, and detectability of failure modes to prioritize risks and implement corrective actions (15). Literature suggests that FMEA has been beneficial in the care of surgical patients (16, 17), stroke patients (18), cancer patients (19), burn patients (20), pediatric patients (21), and those with infections (22, 23).




1.4 Purpose

The literature indicates that FMEA is an effective intervention that enhances the professional capabilities of nurses. It offers an innovative approach to skin management in ICU psychiatric patients, enabling the implementation of targeted improvement strategies through quantitative assessments of potential risk factors before skin damage occurs.





2 Methods



2.1 Design

This study employs a prospective cohort design combined with FMEA to explore its application in skin wound management for ICU psychiatric patients. The aim is to systematically analyze the skin wound management process for psychiatric inpatients, identify potential risk factors, and implement targeted interventions using FMEA to enhance nursing skills and reduce the risk of skin wounds.




2.2 Setting

The study was conducted in the ICU of the Fourth People’s Hospital of Nantong, a 700-bed tertiary psychiatric hospital located in Jiangsu Province, China. The hospital serves as a leading medical center in the region. The study involved staff responsible for daily skin care and wound management, all of whom received training on the FMEA methodology and its application in skin management. The ward was equipped with standard resources for wound care.




2.3 Patient information and medical records

The electronic medical record system was utilized to review patients’ basic information and medical history, while nursing records from the ICU department provided details about skin injuries.




2.4 Participants

A total of 615 psychiatric patients admitted to the ICU of the hospital between October 2022 and October 2024 were enrolled in the study. Of these, 225 patients admitted from October 2022 to September 2023 formed the control group, while 390 patients admitted from October 2023 to September 2024 were included in the observation group.

Inclusion criteria: (1) Patients confirmed to be critically ill and requiring ICU care. (2) Patients aged ≥18 years. (3) Patients who voluntarily signed the informed consent.

Exclusion criteria: (1) Patients with pre-existing skin conditions at the time of enrollment. (2) Patients with an expected survival time of less than 3 months. (3) Patients or family members who voluntarily withdrew from the study or treatment.




2.5 Interventions

Two distinct wound care approaches were implemented: the traditional wound care method (control group) and the FMEA-based wound care method (observation group). The interventions aimed to evaluate the effectiveness of the FMEA approach in improving skin wound management in psychiatric ICU patients.



2.5.1 Traditional wound care method (control group)

In the control group (225 patients, October 2022 - September 2023), traditional wound care methods were employed. These methods included an initial risk assessment for common skin conditions, considering factors such as the presence and severity of incontinence, skin condition, and nutritional status. Based on the assessment, preventive measures were implemented for patients with varying risk levels, following the principles of “cleanse, moisturize, protect.” If skin complications occurred, symptomatic treatments, such as antibiotics, antifungal medications, and ostomy powder, were provided, while ensuring that the skin remained dry throughout the treatment process (24).




2.5.2 FMEA-based wound care method (observation group)

In the observation group (390 patients, October 2023 - September 2024), the FMEA methodology was introduced to enhance wound care practices. The FMEA approach aimed to identify and address the underlying causes of skin complications in psychiatric ICU patients through systematic risk analysis and the implementation of targeted interventions.

A FMEA team, consisting of doctors, nurses, and specialized medical staff from the hospital’s infection prevention department, was formed after undergoing comprehensive training on the FMEA methodology. The team regularly held seminars to discuss and review factors influencing skin complications in psychiatric patients (25). Eight primary categories of risk factors were identified: Initial Assessment, Positioning Management, Skin Hygiene, Nutritional Support, Catheter Management, Monitoring for Infection, Skin Dressing, and Functional Exercise, as shown in Table 1.

Table 1 | Key failure modes, causes, effects, and RPN prioritization in psychiatric ICU patients.


[image: Failure mode and effects analysis (FMEA) table for ICU psychiatric patients lists steps, failure modes, causes, effects, current controls, risk priority numbers, and action plans for eight major risk factors, including assessment, positioning, hygiene, nutrition, catheter use, infection monitoring, dressing, and exercise.]
Each identified risk factor was evaluated using three key components: Likelihood (O), Severity (S), and Detectability (D), rated on a scale from 1 to 10. The Risk Priority Number (RPN) was calculated using the formula: RPN = O × S × D. This resulted in a score range from 0 to 1000, helping to prioritize the most critical risks, as shown in Table 1.

Based on the FMEA analysis, tailored improvement plans were developed for high-risk events, addressing specific patient needs to improve patient outcomes, reduce complications, and optimize the care process, as shown in Table 1.





2.6 Research variables



2.6.1 Dependent variables

Skin injuries commonly observed in psychiatric patients include pressure ulcers, diabetic ulcers, vascular ulcers, burns, and self-inflicted skin trauma (2, 26). In this study, the occurrence of pressure ulcers, skin ulcers, and skin injuries will be monitored before and after the implementation of FMEA. (1) Pressure Ulcers: Defined according to the National Pressure Ulcer Advisory Panel (NPUAP) 2016 guidelines (27). (2) Skin Ulcers: Includes vascular ulcers, neuropathic ulcers, infectious ulcers, and pressure ulcers (28). (3) Skin Trauma: Refers to damage to the skin and subcutaneous tissue caused by injuries other than cuts, lacerations, or stab wounds (29).




2.6.2 Control variables

Based on FMEA results, previous studies, and data availability, the following covariates were identified: socio-demographic factors (gender, age, marital status), health status factors (BMI, hypoalbuminemia, diabetes, activities of daily living [ADL]), and treatment-related factors (diagnosis, ICU length of stay, and whether surgery was performed). These factors are known to influence the risk of developing skin lesions (30, 31). Relevant data was extracted from the hospital’s medical record system and nursing records. BMI was categorized according to the Chinese hygiene standard for adult weight classification: Normal (18.5 kg/m² ≤ BMI < 24.0 kg/m²), Underweight (BMI < 18.5 kg/m²), and Overweight or Obese (BMI ≥ 24.0 kg/m²) (32). ADL was assessed based on functional abilities required for bed mobility (positioning), ambulation, toileting, and eating, representing four levels: Never dependent, Sometimes dependent, Usually dependent, and Always dependent (33). Relevant diagnoses were based on the ICD-10 (International Classification of Diseases 10th Revision) Chapter V, which covers mental and behavioral disorders. Hypoalbuminemia was defined as a serum total albumin level <60 g/L or an albumin level <30 g/L (34), while diabetes was defined as fasting blood glucose ≥7.0 mmol/L (35).





2.7 Data analysis

Statistical analysis was performed using Stata 16 (StatCorp USA). Continuous variables were presented as means with standard deviations, and comparisons between groups were made using independent sample t-tests. Categorical data were expressed as proportions and percentages, with comparisons conducted using chi-square tests. A logistic regression model was used to assess the impact of FMEA and other factors on skin management for ICU psychiatric patients.





3 Results



3.1 Demographic and clinical characteristics

Of the 615 psychiatric patients enrolled between October 2022 and October 2024, 225 patients were in the control group, and 390 were in the observation group. The average age of participants was 44.33 ± 9.87 years. The demographic and clinical characteristics between the two groups were not significantly different (p > 0.05), as shown in Table 2.

Table 2 | Characteristics of ICU psychiatric patients.


[image: Table comparing demographic and clinical characteristics between total, control, and observation groups, displaying variables like sex, age, partner status, BMI, ICD diagnoses, ADL dependency, surgery, hypoproteinemia, diabetes, and ICU stay with related statistical values and significance levels.]



3.2 Impact of FMEA on skin complications

The prevalence of skin disease complications among ICU psychiatric patients in the study was 5.04%. After the implementation of FMEA, there was a significant reduction in skin complications, decreasing from 7.56% prior to FMEA to 3.59% afterward (χ2 = 4.69, p = 0.03), as shown in Table 2.




3.3 Factors influencing skin complications

Multivariate logistic regression analysis revealed that FMEA implementation was significantly associated with a reduced risk of skin complications (coefficients = -1.44, p = 0.01). In addition, factors such as the ADL, hypoalbuminemia, diabetes, and ICU length of stay were significantly associated with skin complications. Specifically, compared to patients who were fully independent, those who were usually dependent or always dependent had a significantly higher risk of skin complications (coefficients = 3.47 and 2.88, p < 0.01). Patients with hypoalbuminemia had a significantly higher risk of skin complications compared to those with normal albumin levels (coefficient = 2.00, p < 0.01), and similarly, patients with diabetes had a significantly higher risk than those with normal blood glucose levels (coefficient = 2.00, p < 0.01). Furthermore, the longer the ICU stay, the higher the risk of skin complications (coefficient = 0.06, p = 0.01), as shown in Table 3.

Table 3 | Factors associated with dermatologic conditions in ICU psychiatric patients.


[image: Statistical table showing coefficients, standard errors, confidence intervals, z-scores, and P-values for multiple health predictors including group, sex, partner status, BMI, ICD codes, ADL dependence, surgery, hypoproteinemia, diabetes, and ICU stay in relation to an unspecified outcome. Significant predictors include group observation, ADL dependence, hypoproteinemia, diabetes, and ICU stay. Abbreviations for BMI, ICD, ADL, and ICU are provided in the footnote.]




4 Discussion

The results of this study demonstrate that the implementation of FMEA significantly reduced the incidence of skin complications among ICU psychiatric patients, emphasizing its potential as an effective quality improvement tool for managing patient safety and clinical outcomes. Furthermore, this study identified several risk factors, such as ADL score, hypoalbuminemia, diabetes, and ICU length of stay, which provide a basis for preventing skin complications in ICU psychiatric patients.

FMEA revealed potential failure modes in the skin care process, highlighting critical issues such as delayed infection detection, inadequate preventive measures, and improper body management. These issues are particularly significant in psychiatric ICU patients, who often suffer from multiple comorbidities such as prolonged immobility, malnutrition, and cognitive impairments, making them more prone to skin lesions (36). FMEA helped us identify these high-priority risks and provided a systematic approach to improve nursing processes, thereby reducing the incidence of skin complications (23, 37).

The regression analysis confirmed that ADL score, hypoalbuminemia, diabetes, and ICU length of stay were significant risk factors for dermatologic conditions in ICU psychiatric patients. These factors were directly or indirectly related to the occurrence of skin complications in ICU psychiatric patients identified by FMEA. By analyzing the causes and developing corresponding action plans, the occurrence of skin complications can be significantly reduced. Specifically, ADL-dependent patients, due to their limited ability to perform activities independently, experience prolonged pressure on the skin (38), which is directly related to “Positioning Management and Functional Exercise” identified by FMEA. Through FMEA-driven dynamic care plans, the risk of skin damage is significantly reduced (39).

The findings also highlight the importance of managing comorbid conditions such as diabetes and hypoalbuminemia. Microcirculation disorders caused by diabetes mellitus and malnutrition caused by hypoalbuminemia can lead to delayed skin wound healing in ICU psychiatric patients (23, 40). The findings of this study are consistent with prior reports on the interaction between skin conditions and psychological comorbidities, suggesting the need for integrated management of metabolic and skin health (40). FMEA further guided the implementation of enhanced blood glucose monitoring for diabetic patients and nutrition improvement plans, with daily monitoring and support from dieticians (36).

The length of stay in the ICU was positively correlated with skin complications, and indirectly correlated with failure modes such as “Skin Hygiene,” “Catheter Management,” “Monitoring for Infection,” and “Skin Dressing,” as identified by FMEA (38). Similarly, a meta-analysis supported the potential benefits of process optimization in shortening ICU stay duration (36).




5 Strengths and limitations



5.1 Strengths

This study provides valuable insights into the impact of FMEA on the reduction of skin complications in ICU psychiatric patients, a population often underrepresented in quality improvement research in critical care settings. One of the key strengths of this study is its real-world design, providing robust evidence. The inclusion of a large sample size (615 patients) further strengthens the generalizability and robustness of the results. Additionally, the multivariate logistic regression analysis allowed for the control of potential confounders, such as ADL scores, comorbidities, and ICU length of stay, providing a clearer understanding of the factors contributing to skin complications in this population.

Another strength of the study is its focus on the psychiatric ICU population, which is often overlooked in skin complication research. By specifically targeting this group, the study addresses an important gap in the literature and contributes to a broader understanding of the unique risks and challenges faced by psychiatric patients in the ICU. The identification of key risk factors, such as hypoalbuminemia and diabetes, provides practical insights that can be used to tailor interventions and improve patient care in this high-risk group.




5.2 Limitations

Despite the strengths of this study, several limitations should be acknowledged. First, the observational design means that while we were able to assess the association between FMEA implementation and skin complications, causality cannot be definitively established. Although the significant reduction in skin complications following FMEA implementation is promising, other unmeasured factors, such as changes in ICU staffing or patient care protocols, may have also contributed to the observed improvement.

Another limitation is that, although the FMEA analysis identified key failure modes, the effectiveness of the early warning skin management strategies that were implemented has yet to be fully evaluated. Future studies should assess the long-term impact of these interventions on patient outcomes, including the prevention of skin lesions, as well as the associated healthcare costs of skin care in ICU settings.

Additionally, while our study included a large sample size, it was conducted at a single institution, which may limit the generalizability of the findings. Future multicenter studies are needed to validate these findings and explore additional risk factors, such as skin perfusion and moisture levels, which were not sufficiently assessed in this study.





6 Conclusion

In conclusion, this study identifies several significant risk factors for dermatologic conditions in critically ill psychiatric patients, including ADL dependency, hypoalbuminemia, diabetes, and ICU length of stay. These findings emphasize the importance of early identification and intervention for at-risk patients, as well as the implementation of personalized skin care protocols. Through a multidisciplinary approach that incorporates preventive measures, education, and monitoring, healthcare teams can significantly reduce the incidence of skin complications and improve patient outcomes in the ICU. FMEA plays a crucial role in reducing ICU psychiatric patients’ complications by identifying key risk factors and optimizing nursing care processes, ensuring better patient safety and skin health.
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Introduction

This study examines the relationship between chronotype and social functioning in individuals with schizophrenia, specifically assessing the mediating roles of sleep quality and anxiety symptoms.





Methods

785 Chinese patients with schizophrenia (aged 18-60) completed assessments using the Morningness–Eveningness Questionnaire (chronotype), Pittsburgh Sleep Quality Index (sleep quality), General Anxiety Disorder-7 (anxiety), and Personal Social Performance Scale (social functioning). Hayes’ SPSS process macros were used for analysis.





Results

Significant associations were found, with chronotype directly impacting social functioning. Indirect mediation effects occurred through two pathways: anxiety alone, and a chain involving sleep quality and anxiety.





Discussion

These findings contribute to understanding how chronotype influences social functioning in schizophrenia, offering insights for recovery support.
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Introduction

Social functioning—the ability to fulfill societal roles through employment, family engagement, community participation, and relationships (1)—is a critical recovery indicator and quality-of-life predictor in severe mental disorders (2, 3). Schizophrenia disrupts cognitive, emotional, and behavioral capacities (4), driving social withdrawal and isolation that reinforce mental health stigma.

Research consistently links social functioning to lifespan, physical health, and psychosocial resilience in individuals with severe mental disorders (5, 6), suggesting that enhancing social function is the focus of mental health management. Nevertheless, its psychological and behavioral mechanisms remain poorly characterized (7, 8). This study systematically examines key determinants and pathways underlying social functioning in schizophrenia, with dual objectives: advancing neurodevelopmental frameworks and guiding preventive clinical strategies.




From chronotype to social functioning

Chronotype is a pivotal aspect of circadian rhythm, encompassing individual preferences and habits in daily activity patterns and sleep-wake cycles, which vary based on genetic, environmental, and age-gender factors (9). Chronotypes categorize individuals as morning, intermediate, or evening types (10). The association between schizophrenia and chronotype is crucial, potentially impacting both the disorder’s course and its pathophysiology (11). Previous studies suggest that chronotype is a stable trait influenced by endogenous factors and can affect biological and psychological functions (12).

Current research predominantly focuses on young adults and adolescents in investigating the association between chronotype preferences and social functioning. Recent studies indicate that adolescents with stronger nocturnal chronotypes are more likely to report impaired emotional self-regulation (13), reduced daytime functioning (14), and difficulties in demonstrating prosocial behaviors (15). These findings suggest a plausible link between late sleep preferences, compromised social-emotional cognition, and social deficits.

Although research indicates a link between chronotype and social functioning in diverse populations, no studies specifically explore this relationship within schizophrenia, marking a significant gap. Therefore, based on this gap in knowledge, we propose the hypothesis 1: chronotype directly and significantly influences social functioning in schizophrenic patients.





Sleep quality as a mediator

The association between chronotype and sleep quality has been thoroughly documented across various studies. Merikanto et al. found that individuals characterized as evening-types frequently experience inadequate sleep, nightmares, and a higher prevalence of recent hypnotic use compared to other chronotypes (16). Other studies have shown that i individuals with evening-type reported more pathological and insomnia-related symptoms than morning and intermediate chronotypes (17), as well as a predisposition to morning drowsiness and sleep deprivation (16). Additionally, in a study involving people with schizophrenia, patients with evening-types exhibited poorer sleep quality than those with intermediate or morning chronotypes (18).

Recent research elucidates a portion of the connection between sleep quality and social functioning. Studies focusing on occupational performance indicate that greater sleep dysfunction correlates with increased absenteeism, workplace accidents, and impediments in career advancement within community samples (19). This association has consistently been observed across diverse populations. For instance, an experimental study involving 18 healthy adults aged 18–24 years demonstrated that sleep deprivation led to social withdrawal and feelings of loneliness (20). Studies in older adults from Taiwan and the United States have similarly found that higher levels of social isolation coincide with greater sleep disturbances and poorer sleep quality (21). Moreover, poor sleep has been linked to impaired decision-making and reduced social functioning (22). In schizophrenia, up to 80% of patients experience sleep disturbances that significantly impact their functioning (23).

Based on the aforementioned findings, we propose hypothesis 2: Sleep quality acts as a mediating factor in the relationship between chronotype and social functioning in schizophrenia.





Anxiety as a mediator

One potential factor influencing the relationship between chronotype and social functioning is anxiety. Multiple studies have robustly established a connection between chronotype and anxiety: chronotype has consistently been linked with anxiety in youth (24–26). Evening types appear to exhibit higher vulnerability to anxiety (27), and individuals with anxiety disorders show a greater preference for evening chronotypes compared to those without such diagnoses (28). Conversely, morning preference has been acknowledged as a protective factor against psychiatric disorders (29). Individuals with morning chronotype tend to adopt healthier lifestyles, including regular exercise and dietary habits (30), which are associated with improved psychological well-being and reduced mental health challenges (31). These factors may partly elucidate the relationship between chronotype and anxiety symptoms.

Furthermore, several studies have identified notable correlations between dysregulated affect and diminished social functioning in patients diagnosed with affective and non-affective psychotic disorders (32–34). Specifically, studies on bipolar disorder indicate that elevated levels of anxiety significantly contribute to reduced social functioning, underscoring the significance of achieving symptom remission (35, 36). Extending these findings, similar trends have been observed among patients with schizophrenia, where heightened anxiety correlates with poorer social functioning (37). At the severe end of the psychosis spectrum, anxiety is hypothesized to mediate the relationship between impairment in social functioning and psychosis (38, 39). This hypothesis is supported by prior research demonstrating that anxiety exacerbates functional impairment in psychosis, thereby worsening social functioning (38).

Drawing from the aforementioned evidence, we posit Hypothesis 3: Anxiety symptoms serve as a mediator in the relationship between chronotype and social functioning.





The chain mediating role of sleep quality and anxiety

The literature analysis indicates that sleep quality and anxiety symptoms are crucial in mediating the link between chronotype and social functioning. Specifically, how does sleep quality impact anxiety symptoms in individuals with schizophrenia? Evidence shows a significant positive correlation between the Pittsburgh Sleep Quality Index (PSQI) score and the Hamilton Anxiety Rating Scale (HAMA) score (40). Individuals with higher anxiety levels report poorer sleep quality and shorter nocturnal sleep duration than the general population. Diminished sleep quality and duration have been associated with elevated anxiety levels the subsequent day. Henry found that schizophrenic patients exhibit heightened levels of alexithymia (41), and those with higher levels of alexithymia show a stronger association between poorer sleep quality and increased next-day anxiety (42).

This study formulated a chain mediation model to examine whether chronotype influences social functioning through its effects on sleep quality and anxiety symptoms. Although previous research indicates an association between chronotype and social functioning, the specific psychological and behavioral mechanisms remain unexplored. Building on prior studies, this research aims to elucidate the direct and mediated roles of sleep quality and anxiety symptoms in the relationship between chronotype and social functioning. We propose Hypothesis 4: Chronotype exerts a significant indirect influence on social functioning via its effects on both sleep quality and anxiety symptoms.






Materials and methods




Participants

This cross-sectional study, conducted in October 2020, aimed to assess the chronotype and social functioning of community-dwelling individuals diagnosed with schizophrenia. Participants were selected from a community in Chengdu, Sichuan Province, based on inclusion criteria that included age (18–60 years), diagnosis by two attending psychiatrists according to the Diagnostic and Statistical Manual of Mental Disorders, and individuals with comorbid conditions (e.g., substance use disorders, neurological illnesses) were excluded to minimize confounding variables that could independently affect sleep quality, anxiety, or social functioning.

A total of 900 questionnaires were distributed, with 818 recovered (recovery rate: 90.89%). After excluding 33 unqualified responses, 785 schizophrenic patients (52.74% males and 47.26% females) aged 23 to 59 years participated in the study (efficacy rate: 95.97%).

Approval for the study was granted by the Medical Ethics Committee of Chengdu Fourth People’s Hospital, and all participants provided informed consent prior to their involvement in the survey.





Measure




Chronotype

The Morning and Evening Questionnaire-5 (MEQ-5) served as a well-validated self-report tool to assess chronotype (43). Comprising five items, the MEQ-5 evaluated participants’ sleep habits. Based on total scores ranging from 4 to 25 points, participants were categorized into evening-types (4 to 11 points), neutral-types (12 to 17 points), and morning-types (18 to 25 points). In a recent study of Chinese psychiatric patients, the MEQ-5 demonstrated strong reliability and alignment with objective sleep measures, supporting its use here (44). Cronbach’s alpha of the scale in this study was 0.706.





Sleep quality

The Pittsburgh Sleep Quality Index (PSQI) version utilized in this study is a 19-item retrospective self-report questionnaire covering the preceding 7 days. The assessment covers seven domains, including subjective sleep quality, sleep latency, duration, habitual efficiency, disturbances, medication use, and daytime dysfunction. Scores range from 0 to 3 per component, yielding a total score from 0 to 21, where higher values signify worse sleep quality (45). Cronbach’s alpha of the scale in this study was 0.717.





Anxiety

The Generalized Anxiety Scale (GAD-7) with 7 symptom items was developed by Spitzer et al. (46). And has been widely used in scientific research and clinical practice because of its high reliability and validity, simplicity and ease of operation. It has seven questions with ordinal ratings ranging from 0 to 3 for each one, for a maximum of 21, and the total score of 0~4 points was not without anxiety; 5 to 9 are classified as mild anxiety; 10~14 is classified as moderate anxiety; ≥15 is classified as severe anxiety. In 2010, the GAD‐7 was translated into Chinese by He (47) and demonstrated robust reliability and validity among participants from China (48). Cronbach’s alpha of the scale in this study was 0.960.





Personal social performance

The Personal and Social Performance (PSP) scale uses a 100-point single-item rating system to evaluate functioning across four core domains: Self-care, social activities, relationships, and behaviors associated with disturbance and aggression. Ratings are assigned based on a continuum from severely impaired to excellent functioning, encompassing all four domains within a scale range of 0 to 100. The reliability of the PSP has been extensively evaluated, demonstrating strong internal consistency (49). Cronbach’s alpha of the scale in this study was 0.844.






Statistics

In this study, IBM SPSS 26 facilitated comprehensive data analysis. Initially, descriptive analysis outlined the demographic characteristics of participants. Due to the non-normal distribution of the data, Spearman correlation analysis explored associations among chronotype, sleep quality, and social functioning. Subsequently, the PROCESS program (Model 6), developed by Hayes (50), was employed to examine potential serial multiple mediation effects involving sleep quality and anxiety in the relationship between chronotype and social functioning. The mediation analysis examined three indirect pathways: Indirect 1: Chronotype → Sleep quality → Social functioning; Indirect 2: Chronotype → Anxiety → Social functioning; Indirect 3: Chronotype → Sleep quality → Anxiety → Social functioning. A significance level of p < 0.05 was used for all analyses, with bootstrap confidence intervals (CI) set at 95% and 5,000 bootstrap samples. A mediating effect was considered significant if the 95% CI did not encompass zero.






Results




Common method deviation test

The Harman single-factor method was employed as a statistical control measure to mitigate potential methodological biases (51). Statistical analysis revealed that the eigenvalue of the first factor accounted for 30.54% of the variance, which was below the critical threshold of 40%. Additionally, the cumulative variance explained by three factors with eigenvalues greater than 1 indicated that common method variance did not significantly influence the outcomes of this study.





Descriptive characteristics of the sample and correlation analyses

Table 1 presents the demographic profile of the 785 individuals included in the study. The median age of participants was 34 years, with an interquartile range (25th percentile [P25] = 21years, 75th percentile [P75] = 40 years). A majority of the participants were male (52.74%). The distribution of residence indicated that over 80% of the patients resided in rural areas, with unequal proportions living in towns (11.00%) and cities (3.80%). The majority of schizophrenic patients are currently married (47.60%), with a significant portion who have never been married (32.90%), and others who have experienced divorce (16.20%) or the loss of a spouse (2.30%). Regarding employment status, the majority of schizophrenic patients are unemployed (70.70%), while a portion are employed, with 7.10% holding full-time jobs, 4.50% working part-time, and only 0.30% being retained in their positions. Additionally, some have retired (2.20%), and some are students (0.30%). In terms of financial status, most patients consider it to be average (56.10%), while some perceive themselves as relatively poor (29.40%) or very poor (10.80%), and a small minority consider their financial situation to be good (3.60%) or very good (0.10%). The majority of schizophrenic patients do not currently engage in cigarettes or alcohol consumption, accounting for 72.50% and 93.10% respectively.


Table 1 | Demographic characteristics of study participants (N=785).
	Variables
	Category
	N
	Percentage (%) or Median (P25, P75)



	Age
	 
	785
	34 (21,40)


	Gender
	Male
	414
	52.74


	Female
	371
	47.26


	Current residence
	Rural
	669
	85.20


	Town
	86
	11.00


	City
	30
	3.80


	Marital status
	Never married
	258
	32.90


	Married
	374
	47.60


	Divorced
	127
	16.20


	Widowed
	18
	2.30


	Else
	8
	1.00


	Employment situation
	Students
	2
	0.30


	Unemployed
	555
	70.70


	Part-time
	35
	4.50


	Full-time
	56
	7.10


	Remain at post
	2
	0.30


	Retired
	17
	2.20


	Else
	118
	15.00


	Financial situation
	Very poor
	85
	10.80


	Relatively poor
	231
	29.40


	Ordinary
	440
	56.10


	Relatively good
	28
	3.60


	Very good
	1
	0.10


	Smoking
	No
	569
	72.50


	Yes
	205
	26.10


	Smoking cessation
	11
	1.40


	Drinking
	No
	731
	93.10


	Yes
	54
	6.90





SD, Standard Deviation.



Analysis of variance (ANOVA) revealed significant differences across chronotype groups in sleep quality, anxiety symptoms, and social functioning (Table 2). Evening-type participants exhibited the highest Pittsburgh Sleep Quality Index (PSQI) scores (M = 4.95, SD = 4.11), indicating poorer sleep quality, followed by neutral-types (M = 4.29, SD = 3.02) and morning-types (M = 3.71, SD = 2.73), F = 4.86, p = 0.008. Anxiety symptoms, measured by the Generalized Anxiety Disorder-7 (GAD-7), were most severe in evening-types (M = 3.95, SD = 4.99), moderate in neutral-types (M = 3.41, SD = 3.79), and lowest in morning-types (M = 2.09, SD = 3.22), F = 14.35, p < 0.001. Social functioning, assessed via the Personal and Social Performance (PSP) scale, followed an inverse pattern: morning-types demonstrated the highest functioning (M = 75.36, SD = 14.43), followed by neutral-types (M = 69.57, SD = 17.24) and evening-types (M = 64.00, SD = 21.34), F = 15.48, p < 0.001. These results underscore systematic variations in key outcomes across chronotypes, with evening-types consistently exhibiting the least favorable profiles.


Table 2 | Comparison of sleep quality, anxiety symptoms, and social functioning across chronotypes with ANOVA results.
	Chronotype
	N (%)
	PSQI Score (Mean ± SD)
	GAD-7 Score (Mean ± SD)
	PSP Score (Mean ± SD)



	Evening
	40 (5.1)
	4.95 ± 4.11
	3.95 ± 4.99
	64.00 ± 21.34


	Neutral
	322 (41.0)
	4.29 ± 3.02
	3.41 ± 3.79
	69.57 ± 17.24


	Morning
	423 (53.9)
	3.71 ± 2.73
	2.09 ± 3.22
	75.36 ± 14.43


	ANOVA Results
	 
	F=4.859
P=0.008
	F=14.351
P<0.001
	F=15.482
P<0.001







As shown in Table 3, spearman’s correlations revealed significant associations: an evening-oriented chronotype correlated with poorer sleep quality (r = -0.137, p < 0.01) and higher anxiety symptoms (r = -0.245, p < 0.01), while a morning-oriented chronotype was linked to better social functioning (r = 0.235, p < 0.01); poorer sleep (r = -0.132, p < 0.01) and elevated anxiety (r = -0.325, p < 0.01) both demonstrated negative relationships with social functioning, with anxiety exhibiting the strongest adverse effect.


Table 3 | Descriptive statistics of the sample and correlations of all variables.
	Variables
	Chronotype
	Sleep quality
	Anxiety
	Social functioning



	Chronotype
	1.000
	 
	 
	 


	Sleep quality
	-0.137**
	1.000
	 
	 


	Anxiety
	-0.245**
	-0.264**
	1.000
	 


	Social functioning
	0.235**
	-0.132**
	-0.325**
	1.000





**p<0.01 (two-tailed).







Mediation effect test

The mediation analysis revealed that chronotype exerted a significant negative effect on sleep quality (β = -0.2058, p < 0.0001). When considering chronotype and sleep quality as predictors, both variables significantly influenced anxiety levels (β = -0.2310, p < 0.0001 and β = 0.2281, p < 0.001, respectively). In a model incorporating chronotype, sleep quality, and anxiety as predictors, chronotype positively predicted social functioning (β = 0.1487, p < 0.001), while anxiety symptoms negatively predicted social functioning (β = -0.2099, p < 0.001). Notably, sleep quality did not demonstrate a significant effect on social functioning (Table 4).


Table 4 | Regression analysis between variables.
	Regression equation
	Global fit index
	Significance of regression coefficient


	Outcome variable
	Predictor variable
	R
	R2
	F
	β
	t



	Sleep quality
	Chronotype
	0.2194
	0.0481
	6.5585
	-0.2058
	-4.9039***


	Anxiety
	Chronotype
	0.3532
	0.1248
	15.8213
	-0.2310
	-4.5874***


	Sleep quality
	0.2281
	5.3851***


	Social functioning
	Chronotype
	0.3723
	0.1386
	15.6091
	0.1487
	4.3025***


	Sleep quality
	-0.0111
	0.3196


	Anxiety
	-0.2099
	-5.8952***





Adjusted age, gender, marriage, number of psychiatric medications, employment situation and financial situation.

***p< 0.001 (two-tailed).



The serial mediation of sleep quality and anxiety on the relationship between chronotype and social functioning are depicted in Figure 1 and Table 5. The total and direct effects of chronotype on social functioning were significant, with effect sizes of 1.1647 and 0.8931, indicated that patients who preferred evening chronotype were prone to social dysfunction, and patients with evening chronotype could affect social function by affecting sleep quality and anxiety symptoms.

[image: Path diagram illustrating relationships among chronotype, sleep quality, anxiety symptoms, and social functioning. Arrows represent direct effects with coefficients labeled; significant paths indicated by asterisks. Solid and dashed lines differentiate direct and indirect relationships.]
Figure 1 | The chain mediation model of schizophrenic patients’ sleep quality and anxiety symptoms.


Table 5 | Hypothesized serial mediation model of sleep quality and anxiety between chronotype and social functioning (n=785).
	Model Pathway
	Effect
	SE
	Boot LLCI
	Boot ULCI



	Total effect (c)
	1.2334
	0.2267
	0.7883
	1.6785


	Direct effect (c’)
	0.9830
	0.2285
	0.5345
	1.4315


	Total indirect effect
	0.2505
	0.0886
	0.0866
	0.4363


	Indirect1
	-0.0127
	0.0445
	-0.1012
	0.0784


	Indirect2
	0.2187
	0.0792
	0.0819
	0.3876


	Indirect3
	0.0445
	0.0165
	0.074
	0.0815





Indirect 1, Chronotype→ Sleep quality→ Social functioning; Indirect 2, Chronotype→ Anxiety → Social functioning; Indirect 3, Chronotype→ Sleep quality →Anxiety→ Social functioning. BootLLCI, bootstrapping lower limit confidence interval; BootULCI, bootstrapping upper limit confidence interval; SE, standard error; Effect, non-standardized regression coefficient.



In addition, while Indirect 1 did not reach significance, both Indirect 2 and Indirect 3 pathways along with the direct path demonstrated statistical significance. Particularly, Indirect 2 indicated that anxiety symptoms significantly mediated the relationship between chronotype and social functioning, with a coefficient of 0.2187. The Indirect 3 pathway revealed a significant mediation of the influence of chronotype on social functioning by both sleep quality and anxiety symptoms, with an effect magnitude of 0.0445. In conclusion, these findings imply that anxiety symptoms exert a partial mediating function, whereas sleep quality acts as a complete mediator in the relationship linking chronotype to social functioning.






Discussion

This study investigated predictors of social functioning in schizophrenia by analyzing the interplay of chronotype, sleep quality, and anxiety. While chronotype exhibited a direct effect on social functioning (supporting Hypothesis 1), the hypothesized direct link between sleep quality and social functioning was absent. This unexpected finding aligns with the concept of a “suppressing effect”, where indirect pathways (e.g., chronotype → sleep quality → anxiety → social functioning) may persist despite nonsignificant direct associations (52, 53). For instance, evening chronotypes were linked to poorer sleep quality, which in turn heightened anxiety, ultimately impairing social functioning. Thus, Hypothesis 3 (anxiety as a mediator) and Hypothesis 4 (chain mediation via sleep quality and anxiety) were validated, whereas Hypothesis 2 (sole mediation via sleep quality) was unsupported. These results emphasize the need to consider anxiety as a critical intermediary and highlight the complex, nonlinear pathways through which chronotype impacts social outcomes.




Theoretical implications




The direct effect of chronotype on social functioning

This study constitutes the initial investigation into the link between chronotype and social functioning in schizophrenia. Hypothesis 1 has been substantiated: there exists a positive correlation between chronotype and social functioning within this cohort. A potential explanation lies in circadian rhythm disruptions, particularly a preference for later chronotypes, which may interact with behavioral and neurobiological dysfunctions such as impaired cognition and mood dysregulation. These factors collectively contribute to diminished social functioning (54). Importantly, our findings align with Adan et al. (55), who reported that schizophrenia patients exhibit objective circadian disruptions (e.g., delayed phase, reduced amplitude in distal skin temperature) even when self-reported chronotypes appear intermediate. For instance, patients with intermediate chronotypes in their study still showed impaired daytime activation, suggesting that self-reported preferences may mask underlying biological dysfunction. This underscores the need to explore both subjective chronotype and objective circadian markers (e.g., temperature rhythms) in future studies to fully elucidate their roles in social functioning. Consequently, while chronotype remains a practical clinical indicator, greater attention should be given to integrating multidimensional circadian assessments to mitigate functional decline in schizophrenia.





The mediating role of anxiety

Our hypothesis 3 is supported by evidence that anxiety symptoms mediate the relationship between chronotype and social functioning. Specifically, individuals with an evening chronotype tend to experience higher levels of anxiety, contributing to poorer social functioning. Previous studies have consistently shown an association between chronotype and anxiety (56), suggesting that chronotype may influence anxiety processes. Research indicates that anxiety is more prevalent among individuals with evening chronotypes compared to those with morning types or healthy individuals (57, 58). The underlying mechanism may involve circadian disruption affecting melatonin and glucocorticoid secretion, both implicated in mental health issues (50, 59). Additionally, circadian rhythms and clock genes impact neurotransmitter levels, such as dopamine, serotonin, and norepinephrine, which are linked to mood regulation (60). Higher levels of anxiety correlate with greater impairments in social functioning in schizophrenia, consistent with previous findings (37). Anxiety exacerbates functional impairments in psychosis, leading to reduced social functioning and lower quality of life (38). While psychosis contributes to social dysfunction through paranoia and social withdrawal, anxiety independently impairs social functioning by reinforcing negative self-beliefs and discouraging social interactions (46). This cycle of social withdrawal leads to negative relationship experiences and increased avoidance of social situations (39). Thus, anxiety symptoms not only heighten threat anticipation but also perpetuates a cycle of social avoidance in schizophrenia, exacerbating social functioning impairments.





The serial multiple mediation model

The mediation analysis revealed two significant pathways: First, individuals with an evening chronotype exhibited heightened anxiety symptoms, which subsequently mediated poorer social functioning; Second, evening chronotype was associated with reduced sleep quality, which in turn exacerbated anxiety symptoms, ultimately contributing to diminished social functioning. Sleep quality alone did not directly affect social functioning. Building on prior findings, our study established that chronotype positively predicted sleep quality (13), which subsequently influenced anxiety levels (61), thereby contributing to diminished social functioning (62). Specifically, individuals with an evening chronotype, often referred to as night owls, are more susceptible to experiencing nightmares (18), encountering difficulties in initiating sleep, and suffering from prolonged sleep latency (32). These factors collectively contribute to lower sleep quality, exacerbating negative mood states among patients and ultimately resulting in a decline in their social functioning. This may be explained by differences in homeostatic sleep regulation among people with different chronotypes, as evening types experience slower dissipation of sleep pressure (63), leading to poorer sleep quality. Moreover, poor sleep quality not only exacerbates psychotic symptoms in schizophrenic patients (62) but also increases the prevalence of physical problems, further deteriorating their overall condition and contributing to anxiety symptoms (64). Finally, elevated levels of anxiety can exacerbate dysfunction in schizophrenic patients (38), leading to negative self-evaluation, social withdrawal, and ultimately reduced social functioning (39, 46).





Practical implications

The results of this study may represent a significant step toward implementing interventions to enhance social functioning in individuals with schizophrenia. Given the potential roles of sleep quality and anxiety symptoms in mediating the relationship between chronotype and social functioning, this evidence can guide strategies to improve social outcomes by addressing sleep quality and reducing anxiety symptoms among individuals with schizophrenia. It is important to note that labeling nocturnal individuals negatively is not the intention; however, existing literature suggests that evening-type individuals may be more susceptible to entering vicious cycles. Addressing this issue fundamentally requires raising awareness among evening-type individuals about the risks associated with their chronotype and promoting healthy sleep habits. Psychiatric staff should also prioritize the mental health of individuals with evening chronotypes in schizophrenia, implementing interventions aimed at effectively enhancing their social functioning.





Summary of study strengths and limitations

While this study has advanced our comprehension of the relevancy between chronotype and social functioning in schizophrenic patients, several limitations must be acknowledged.

Strengths:

Innovative Research Focus: The study explores a novel area of mental health by linking chronotype, sleep quality, anxiety, and social functioning in schizophrenia.

Large Sample Size: The sample of 785 patients provides robust statistical power, enhancing the reliability and applicability of the findings.

Limitations:

Cross-Sectional Design: This design limits the ability to draw causal conclusions about the relationships between variables.

Sample Homogeneity: The study’s findings may not be generalizable beyond the single community in Chengdu, which affects their broader applicability to diverse populations.

Methodological Rigor: The study employs validated measures and a suitable statistical approach, enhancing the trustworthiness of the results. However, addressing confounding factors such as the influence of specific demographic characteristics on the outcomes would strengthen this section of the methodology. Firstly, this study did not collect data on antipsychotic medications or symptom severity (e.g., positive/negative symptoms), which may influence sleep quality, anxiety, and social functioning. Secondly, although sex was adjusted for in analyses, differential pathways between males and females were not explicitly tested. Finally, while our exclusion of comorbid substance use disorders aimed to isolate the effects of chronotype, sleep, and anxiety, this may limit the generalizability of our findings, as dual disorders are prevalent in schizophrenia and can independently influence social functioning. In the future, these factors should be taken into consideration to obtain more scientific and rigorous results.

Measurement Tool Specificity: While the MEQ-5 has now been validated in a Chinese mental disorder cohort, its specificity for schizophrenia requires further investigation. Future studies should compare the MEQ-5 and rMEQ in schizophrenia populations to determine optimal tools. Moreover, our reliance on self-reported chronotype (MEQ-5) limits our ability to assess biological circadian disruptions such as phase delay or reduced amplitude. Adan et al. (55) demonstrated that schizophrenia patients exhibit significant circadian dysfunction in distal skin temperature, even when self-reported chronotypes appear normal. Future studies should integrate objective measures (e.g., DST, actigraphy) to quantify circadian phase and amplitude, providing a more comprehensive understanding of their role in social functioning.

Results Validity: The results show statistically significant findings, but attention must be paid to non-significant pathways to clarify the interpretations properly. Furthermore, discussing the clinical implications of the findings would make the results more actionable.

Data Interpretation: While the interpretation aligns with the hypotheses, offering deeper insights into unexpected findings (e.g., non-significant links) will provide a more nuanced understanding of the study’s impact.







Conclusions

This study highlights anxiety as a critical mediator between chronotype and social functioning in schizophrenia, with sleep quality contributing indirectly via anxiety. The results underscore the necessity of prompt action for schizophrenic patients suffering from anxiety symptoms, particularly those with an evening chronotype and poor sleep quality. Hence, medical facilities should identify potential factors contributing to social dysfunction in schizophrenia and intervene promptly to support these individuals. Given the limitations of cross-sectional designs, future longitudinal studies should concurrently investigate sex-specific interactions between chronotype, sleep quality, and anxiety while examining the long-term effects of chronotype-aligned interventions (e.g., light therapy) on social functioning in schizophrenia, controlling for medication effects and symptom severity, to inform optimized personalized intervention strategies. Finally, while our study highlights the role of chronotype in social functioning, circadian disruptions in schizophrenia are multifaceted. Combining self-reported chronotype with objective measures like distal skin temperature could provide a more holistic understanding of how circadian rhythms influence functional outcomes. Such an approach may also identify novel targets for chronobiological interventions to improve social engagement.





Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving human participants were ethically reviewed and approved by the Ethics Committee of the Fourth People’s Hospital of Chengdu. The Ethics Committee member number is ChiCTR1800015219. Written informed consent was obtained from all patients prior to their participation in the study. 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.





Author contributions

ZL: Software, Writing – original draft. JZ: Methodology, Resources, Writing – original draft. MG: Supervision, Writing – original draft. DW: Funding acquisition, Methodology, Supervision, Writing – review & editing.





Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study was supported by the following funding sources: Sichuan Science and Technology Program (Grant No. 2018JY0306; Grant No. 2024JDKP0029); Sichuan Provincial Nursing Research Project Plan (Grant No. H22001); Research Center of Undertakings for the Aged (Grant No. XJLL2023007); Chengdu Medical Research Project (Grant No. 2023052). The funds were received by Chengdu Fourth People’s Hospital, with Wu Dongmei as the recipient.




Acknowledgments

The authors would like to acknowledge several individuals and organizations for their contributions to this research: We are grateful to Sichuan Science and Technology Program (Grant NO. 2018JY0306; Grant No. 2024JDKP0029), the Sichuan Provincial Nursing Research Project Plan (Grant No. H22001), the Research Center of Undertakings for the Aged (Grant No. XJLL2023007) and the Chengdu Medical Research Project (Grant No.2023052) for providing financial support. Special thanks to Dongmei Wu for her guidance and support throughout the project. We thank Laboratory for Neuro information, University of Electronic Science and Technology of China for providing access to research resource necessary for this study. The authors also extend their appreciation to the participants who generously volunteered their time to take part in this study. These acknowledgements are essential to recognizing the collaborative efforts and support that have contributed to the completion of this research.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1574414/full#supplementary-material




References

	 Brissos S, Balanza-Martinez V, Dias VV, Carita AI, Figueira ML. Is personal and social functioning associated with subjective quality of life in schizophrenia patients living in the community? Eur Arch Psychiatry Clin Neurosci. (2011) 261:509–17. doi: 10.1007/s00406-011-0200-z


	 Bjornestad J, Hegelstad WTV, Berg H, Davidson L, Joa I, Johannessen JO, et al. Social media and social functioning in psychosis: a systematic review. J Med Internet Res. (2019) 21(6):e13957. doi: 10.2196/13957


	 Bennett F, Hodgetts S, Close A, Frye M, Grunze H, Keck P, et al. Predictors of psychosocial outcome of bipolar disorder: data from the Stanley Foundation Bipolar Network. Int J Bipolar Disord. (2019) 7:28. doi: 10.1186/s40345-019-0169-5


	 Seligman MEP, Walker EF, Rosenhan DL. Psychopatologia. Poznań: Zysk i S-ka (2003). p. ss.864, ISBN: ISBN 8372984417.


	 Holt-Lunstad J, Smith TB, Layton JB. Social relationships and mortality risk: a meta-analytic review. PloS Med. (2010) 7(7):e1000316. doi: 10.4016/scivee


	 Haslam SA, McMahon C, Cruwys T, Haslam C, Jetten J, Steffens NK. Social cure, what social cure? The propensity to underestimate the importance of social factors for health. Soc Sci Med. (2018) 198:14–21. doi: 10.1016/j.socscimed.2017.12.020


	 Cullen KR, Westlund MK, Klimes-Dougan B, Mueller BA, Houri A, Eberly LE, et al. Abnormal amygdala resting-state functional connectivity in adolescent depression. JAMA Psychiatry. (2014) 71:1138–47. doi: 10.1001/jamapsychiatry.2014.1087


	 Porcelli S, van der Wee N, van der Werff S, Aghajani M, Glennon JC, van Heukelum S, et al. Social brain, social dysfunction and social withdrawal. Neurosci Biobehav Rev. (2019) 97:10–33. doi: 10.1016/j.neubiorev.2018.09.012


	 Kivelä L, Papadopoulos MR, Antypa N. Chronotype and psychiatric disorders. Curr Sleep Med Rep. (2018) 4:94–103. doi: 10.1007/s40675-018-0113-8


	 orne JA, Ostberg O. A self-assessment questionnaire to determine Morningness Eveningness in human circadian rhythms. Int J Chronobiol. (1976) 4:97–110.


	 Kirlioglu SS, Balcioglu YH. Chronobiology revisited in psychiatric disorders: from a translational perspective. Psychiatry Investig. (2020) 17:725–43. doi: 10.30773/pi.2020.0129


	 Adan A, Archer SN, Hidalgo MP, Di Milia L, Natale V, Randler C. Circadian typology: a comprehensive review. Chronobiol Int. (2012) 29:1153–75. doi: 10.3109/07420528.2012.719971


	 Lunsford-Avery JR, Kollins SH, Mittal VA. Eveningness diurnal preference associated with poorer socioemotional cognition and social functioning among healthy adolescents and young adults. Chronobiol Int. (2019) 36:439–44. doi: 10.1080/07420528.2018.1538156


	 Giannotti F, Cortesi F, Sebastiani T, Ottaviano S. Circadian preference, sleep and daytime behaviour in adolescence. J Sleep Res. (2002) 11:191–99. doi: 10.1046/j.1365-2869.2002.00302.x


	 Li SX, Chan NY, Man YM, Lam SP, Zhang J, Yan CJ, et al. Eveningness chronotype, insomnia symptoms, and emotional and behavioural problems in adolescents. Sleep Med. (2018) 47:93–9. doi: 10.1016/j.sleep.2018.03.025


	 Merikanto I, Kronholm E, Peltonen M, Laatikainen T, Lahti T, Partonen T. Relation of chronotype to sleep complaints in the general Finnish population. Chronobiol Int. (2012) 29:311–7. doi: 10.3109/07420528.2012.655870


	 Ong JC, Huang JS, Kuo TF, Manber R. Characteristics of insomniacs with self-reported morning and evening chronotypes. J Clin Sleep Med. (2007) 3:289–94. doi: 10.5664/jcsm.26801


	 Balcioglu SSK, Balcioglu YH, Devrim Balaban O. The association between chronotype and sleep quality, and cardiometabolic markers in patients with schizophrenia. Chronobiol Int. (2022) 39:77–88. doi: 10.1080/07420528.2021.1974029


	 Kucharczyk ER, Morgan K, Hall AP. The occupational impact of sleep quality and insomnia symptoms. Sleep Med Rev. (2012) 16:547–59. doi: 10.1016/j.smrv.2012.01.005


	 Ben Simon E, Walker MP. Sleep loss causes social withdrawal and loneliness. Nat Commun. (2018) 9:3146. doi: 10.1038/s41467-018-05377-0


	 Benson JA, McSorley VE, Hawkley LC, Lauderdale DS. Associations of loneliness and social isolation with actigraph and self-reported sleep quality in a national sample of older adults. Sleep. (2021) 44:1–9. doi: 10.1093/sleep/zsaa140


	 Salfi F, Lauriola M, Tempesta D, Calanna P, Socci V, De Gennaro L, et al. Effects of total and partial sleep deprivation on reflection impulsivity and risk-taking in deliberative decision-making. Nat Sci Sleep. (2020) 12:309–24. doi: 10.2147/NSS.S250586


	 Anderson KN, Bradley AJ. Sleep disturbance in mental health problems and neurodegenerative disease. Nat Sci Sleep. (2013) 5:61–75. doi: 10.2147/NSS.S34842


	 Alvaro PK, Roberts RM, Harris JK. The independent relationships between insomnia, depression, subtypes of anxiety, and chronotype during adolescence. Sleep Med. (2014) 15:934–41. doi: 10.1016/j.sleep.2014.03.019


	 Díaz-Morales JF. Anxiety during adolescence: considering morningness–eveningness as a risk factor. Sleep Biol Rhythms. (2016) 14:141–7. doi: 10.1007/s41105-015-0032-8


	 Lemoine P, Zawieja P, Ohayon MM. Associations between morningness/eveningness and psychopathology: an epidemiological survey in three in-patient psychiatric clinics. J Psychiatr Res. (2013) 47:1095–8. doi: 10.1016/j.jpsychires.2013.04.001


	 Park CI, An SK, Kim HW, Koh MJ, Namkoong K, Kang JI, et al. Relationships between chronotypes and affective temperaments in healthy young adults. J Affect Disord. (2015) 175:256–9. doi: 10.1016/j.jad.2015.01.004


	 Fares S, Hermens DF, Naismith SL, White D, Hickie IB, Robillard R. Clinical correlates of chronotypes in young persons with mental disorders. Chronobiol Int. (2015) 32:1183–91. doi: 10.3109/07420528.2015.1078346


	 Zou H, Zhou H, Yan R, Yao Z, Lu Q. Chronotype, circadian rhythm, and psychiatric disorders: recent evidence and potential mechanisms. Front Neurosci. (2022) 16:811771. doi: 10.3389/fnins.2022.811771


	 Muscogiuri G, Barrea L, Aprano S, Framondi L, Di Matteo R, Laudisio D, et al. Chronotype and adherence to the Mediterranean diet in obesity: results from the opera prevention project. Nutrients. (2020) 12:(5). doi: 10.3390/nu12051354


	 Velten J, Bieda A, Scholten S, et al. Lifestyle choices and mental health: a longitudinal survey with German and Chinese students. BMC Public Health. (2018) 18:632. doi: 10.1186/s12889-018-5526-2


	 Grove TB, Tso IF, Chun J, Mueller SA, Taylor SF, Ellingrod VL, et al. Negative affect predicts social functioning across schizophrenia and bipolar disorder: Findings from an integrated data analysis. Psychiatry Res. (2016) 243:198–206. doi: 10.1016/j.psychres.2016.06.031


	 Gershon A, Eidelman P. Inter-episode affective intensity and instability: predictors of depression and functional impairment in bipolar disorder. J Behav Ther Exp Psychiatry. (2015) 46:14–8. doi: 10.1016/j.jbtep.2014.07.005


	 Stanislaus S, Faurholt-Jepsen M, Vinberg M, Coello K, Kjaerstad HL, Melbye S, et al. Mood instability in patients with newly diagnosed bipolar disorder, unaffected relatives, and healthy control individuals measured daily using smartphones. J Affect Disord. (2020) 271:336–44. doi: 10.1016/j.jad.2020.03.049


	 Bonnin CM, Jimenez E, Sole B, Torrent C, Radua J, Reinares M, et al. Lifetime psychotic symptoms, subthreshold depression and cognitive impairment as barriers to functional recovery in patients with bipolar disorder. J Clin Med. (2019) 8(7):1046. doi: 10.3390/jcm8071046


	 Bowie CR, Best MW, Depp C, Mausbach BT, Patterson TL, Pulver AE, et al. Cognitive and functional deficits in bipolar disorder and schizophrenia as a function of the presence and history of psychosis. Bipolar Disord. (2018) 20:604–13. doi: 10.1111/bdi.2018.20.issue-7


	 Palmier-Claus J, Berry K, Darrell-Berry H, Emsley R, Parker S, Drake R, et al. Childhood adversity and social functioning in psychosis: exploring clinical and cognitive mediators. Psychiatry Res. (2016) 238:25–32. doi: 10.1016/j.psychres.2016.02.004


	 Huppert JD, Smith TE. Anxiety and schizophrenia: the interaction of subtypes of anxiety and psychotic symptoms. CNS Spectr. (2005) 10:721–31. doi: 10.1017/S1092852900019714


	 Lysaker PH, Salvatore G, Grant ML, Procacci M, Olesek KL, Buck KD, et al. Deficits in theory of mind and social anxiety as independent paths to paranoid features in schizophrenia. Schizophr Res. (2010) 124:81–5. doi: 10.1016/j.schres.2010.06.019


	 Kent RG, Uchino BN, Cribbet MR, Bowen K, Smith TW. Social relationships and sleep quality. Ann Behav Med. (2015) 49:912–7. doi: 10.1007/s12160-015-9711-6


	 Henry JD, Bailey PE, von Hippel C, Rendell PG, Lane A. Alexithymia in schizophrenia. J Clin Exp Neuropsychol. (2010) 32:890–7. doi: 10.1080/13803391003596462


	 Wright KP Jr, Drake AL, Frey DJ, Fleshner M, Desouza CA, Gronfier C, et al. Influence of sleep deprivation and circadian misalignment on cortisol, inflammatory markers, and cytokine balance. Brain Behav Immun. (2015) 47:24–34. doi: 10.1016/j.bbi.2015.01.004


	 Kanagarajan K, Gou K, Antinora C, Buyukkurt A, Crescenzi O, Beaulieu S, et al. Morningness-Eveningness questionnaire in bipolar disorder. Psychiatry Res. (2018) 262:102–7. doi: 10.1016/j.psychres.2018.02.004


	 Luo H, Cheng J, Zhang Z, Zhang Y, Wang X, Hu R, et al. Seasonal patterns in Chinese population: Validating the seasonal pattern assessment questionnaire and exploring associations with psychiatric diagnoses and biological rhythms. Chronobiol Int. (2024) 41:609–20. doi: 10.1080/07420528.2024.2337875


	 Liu X, Tang MQ, Hu L. Reliability and validity of the Pittsburgh sleep quality index. Shandong Ment Health Center. (1996) (2):103–7.


	 Voges M, Addington J. The association between social anxiety and social functioning in first episode psychosis. Schizophr Res. (2005) 76:287–92. doi: 10.1016/j.schres


	 He XY, Li CB, Qian J, Cui HS, Wu WY. Reliability and validity of a Generalized Anxiety Disorder Scale in general hospital outpatients. Shanghai Arch Psychiatry. (2010) 22:200–3.


	 Huang Y, Luo D, Chen X, Zhang D, Wang M, Qiu Y, et al. Changes and determinants of health-related quality of life among people newly diagnosed with HIV in China: A 1-year follow-up study. Qual Life Res. (2019) 28:35–46. doi: 10.1007/s11136-018-1998-x


	 Lee SC, Tang SF, Lu WS, Huang SL, Deng NY, Lue WC, et al. Minimal detectable change of the Personal and Social Performance scale in individuals with schizophrenia. Psychiatry Res. (2016) 246:725–9. doi: 10.1016/j.psychres.2016.10.058


	 Hayes AF. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach. New York, NY, USA: Guilford Publications (2013).


	 Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases in behavioral research: A critical review of the literature and recommended remedies. J Appl Psychol. (2003) 88:879–903. doi: 10.1037/0021-9010.88.5.879


	 Robb CE, de Jager CA, Ahmadi-Abhari S, Giannakopoulou P, Udeh-Momoh C, McKeand J, et al. Associations of social isolation with anxiety and depression during the early COVID-19 pandemic: A survey of older adults in London, UK. Front Psychiatry. (2020) 11:591120. doi: 10.3389/fpsyt.2020.591120


	 Tempesta D, Socci V, De Gennaro L, Ferrara M. Sleep and emotional processing. Sleep Med Rev. (2018) 40:183–95. doi: 10.1016/j.smrv.2017.12.005


	 Delorme TC, Srivastava LK, Cermakian N. Are circadian disturbances a Core pathophysiological component of Schizophrenia? J Biol Rhythm. (2020) 35:325–39. doi: 10.1177/0748730420929448


	 Adan A, Marquez-Arrico JE, Río-Martínez L, Navarro JF, Martinez-Nicolas A.. Circadian rhythmicity in schizophrenia male patients with and without substance use disorder comorbidity. Eur Arch Psychiatry Clin Neurosci. (2024) 274:279–90. doi: 10.1007/s00406-023-01560-7


	 Cox RC, Olatunji BO. Differential associations between chronotype, anxiety, and negative affect: a structural equation modeling approach. J Affect Disord. (2019) 257:321–30. doi: 10.1016/j.jad.2019.07.012


	 Passos GS, Santana MG, Poyares D, D’Aurea CV, Teixeira AA, Tufik S, et al. Chronotype and anxiety are associated in patients with chronic primary insomnia. Braz J Psychiatry. (2017) 39:183–6. doi: 10.1590/1516-4446-2016-2007


	 Walsh NA, Repa LM, Garland SN. Mindful larks and lonely owls: The relationship between chronotype, mental health, sleep quality,and social support in young adults. J Sleep Res. (2021) 2021:e13442. doi: 10.1111/jsr.13442


	 Dedovic K, Ngiam J. The cortisol awakening response and major depression: examining the evidence. Neuropsychiatr Dis Treat. (2015) 11:1181–9. doi: 10.2147/ndt.S62289


	 Schluter T, Winz O, Henkel K, Prinz S, Rademacher L, Schmaljohann J, et al. The impact of dopamine on aggression: an [18F]−FDOPA PET study in healthy males. J Neurosci. (2013) 33:16889–96. doi: 10.1523/JNEUROSCI.1398−13.2013


	 Tso IF, Grove TB, Taylor SF. Emotional experience predicts social adjustment independent of neurocognition and social cognition in schizophrenia. Schizophr Res. (2010) 122:156–63. doi: 10.1016/j.schres.2009.12.007


	 Reeve S, Emsley R, Sheaves B, Freeman D. Disrupting sleep: the effects of sleep loss on psychotic experiences tested in an experimental study with mediation analysis. Schizophr Bull. (2018) 44:662–71. doi: 10.1093/schbul/sbx103


	 Mongrain V, Dumont M. Increased homeostatic response to behavioral sleep fragmentation in morning types compared to evening types. Sleep. (2007) 30:773–80. doi: 10.1093/sleep/30.6.773


	 Kang J, Park YH, Yang KI, Cruz JR, Hwangbo Y. Effects of comorbid sleep disorders on cardiovascular complications of hypertension among patients with newly-diagnosed hypertension: an analysis of the Korean National Health Insurance Service National Sample Cohort. J Prev Med Public Health. (2020) 53:37–44. doi: 10.3961/jpmph.19.248







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Luo, Zhang, Guo and Wu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.








 


	
	
ORIGINAL RESEARCH
published: 30 July 2025
doi: 10.3389/fpubh.2025.1595303








[image: image2]

The prevalence and risk factors of sleep disturbances among mental health patients following hospital discharge

Wanying Mao1, Reham Shalaby1, Ernest Owusu1, Hossam Eldin Elgendy1, Belinda Agyapong1, Ejemai Eboreime2, Peter H. Silverstone1, Pierre Chue1, Xin-Min Li1, Wesley Vuong3, Arto Ohinmaa4, Valerie Taylor5, Andrew J. Greenshaw1, Yanbo Zhang1 and Vincent I. O. Agyapong1,2*


1Department of Psychiatry, University of Alberta, Edmonton, AB, Canada

2Department of Psychiatry, Dalhousie University, Halifax, NS, Canada

3Clinical Operations Informatics Office, Alberta Health Services, Edmonton, AB, Canada

4School of Public Health, University of Alberta, Edmonton, AB, Canada

5Department of Psychiatry, Cumming School of Medicine, University of Calgary, Calgary, AB, Canada

Edited by
 Stefano Barlati, University of Brescia, Italy

Reviewed by
 Rudi Putranto, University of Indonesia, Indonesia
 Piyushkumar Parmar, Smt. B. K. Shah Medical Institute &amp; Research Centre, India

*Correspondence
 Vincent I. O. Agyapong, vn602367@dal.ca 

Received 17 March 2025
 Accepted 14 July 2025
 Published 30 July 2025

Citation
 Mao W, Shalaby R, Owusu E, Elgendy HE, Agyapong B, Eboreime E, Silverstone PH, Chue P, Li X-M, Vuong W, Ohinmaa A, Taylor V, Greenshaw AJ, Zhang Y and Agyapong VIO (2025) The prevalence and risk factors of sleep disturbances among mental health patients following hospital discharge. Front. Public Health 13:1595303. doi: 10.3389/fpubh.2025.1595303
 





Background: Sleep disturbances significantly impact psychological wellbeing, particularly during the critical transition when patients are discharged from psychiatric units. Despite extensive research on sleep and mental health, limited attention has been given to this transitional period.
Aim: This study examined the prevalence and risk factors of sleep disturbances among patients preparing for discharge from psychiatric units in Alberta, Canada.
Methods: This cross-sectional epidemiological study involved face-to-face interviews with eligible patients, followed by an online survey assessing sleep issues using the Patient Health Questionnaire (PHQ-9). Additional data on demographics, clinical information, and responses to the Generalized Anxiety Disorder (GAD-7) and World Health Organization Well-Being Index (WHO-5) were also collected.
Results: Of the 1,437 patients approached, 1,106 participated. The prevalence of sleep disturbances was 79.6%. Key factors associated with sleep issues included relationship status (Chi2 = 13.39; p = 0.01), primary mental health diagnoses (Chi2 = 61.35; p < 0.001), anxiety (Chi2 = 80.28; p < 0.001), and poor wellbeing (Chi2 = 82.18; p < 0.001) at baseline.
Conclusion: The study reveals a high prevalence of sleep disturbances among patients preparing for discharge and identifies key risk factors. These findings underscore the need for targeted interventions to address sleep-related issues during the discharge transition, improving recovery outcomes and reintegration into the community.
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 sleep issues; psychiatry discharge; mental health; prevalence; risk factors


1 Introduction

Sleep is a cornerstone of wellbeing, and sleep disorder is a significant global public health concern, and adequate sleep is essential for the brain and body to recover from daily stressors, directly influencing mental and physical health (1). Sleep disorders are highly prevalent, with the International Classification of Sleep Disorders identifying approximately 90 distinct conditions, characterized by excessive daytime sleepiness, difficulty initiating or maintaining sleep, and abnormal movements or sensations during sleep (2). Poor-quality or insufficient sleep impairs daily functioning, adversely affecting work, relationships, and family life. Additionally, it is associated with increased risks of chronic conditions such as diabetes, obesity, cardiovascular diseases, cancer, mental health disorders, and mortality (3).

Recent findings underscore the widespread nature of sleep disturbances. For instance, nearly 30% of adults in the United States report difficulties with sleep initiation or maintenance, and over 27% experience excessive daytime sleepiness (4). Similarly, in Canada, more than one-third of individuals aged 5–79 fail to achieve the recommended daily sleep duration (5). Among Canadian adults aged 18–79, one-quarter report persistent difficulties with sleep, and 10% of children and adolescents experience frequent sleep-related issues (5). Numerous factors have been identified as potential predictors of sleep disturbances, including female gender, physical illnesses, African-American ethnicity, low socioeconomic status, engagement in manual labor, widowhood, marital quality, loneliness, perceived stress, preclinical dementia, prolonged use of benzodiazepines and sedatives, low testosterone levels, and elevated inflammatory markers (6) Among these, mental health disorders consistently emerge as the most significant and reliable risk factor (6).

Extensive research has demonstrated that brain activity during sleep is fundamental to maintaining mental and emotional wellbeing, and sufficient high-quality sleep facilitates the brain’s ability to process emotional information, evaluate experiences, and consolidate thoughts and memories (7). Critically, inadequate sleep appears to impair the consolidation of positive emotional content, underscoring its importance in emotional regulation (7, 8). Sleep disturbances are notably prevalent among individuals with psychiatric and mental health disorders (9). According to a report from Harvard Medical School, between 50 and 80% of psychiatric patients experience chronic sleep disturbances, compared to 10–18% of the general population (10). Sleep dysfunction is particularly pronounced in individuals diagnosed with anxiety, depression, bipolar disorder, and attention deficit hyperactivity disorder (ADHD) (10). This bidirectional relationship between sleep and mental health highlights how sleep disruptions can exacerbate psychiatric symptoms, while mental health conditions can further aggravate sleep disturbances, creating a perpetuating cycle with significant implications for overall wellbeing (7–9).

While the relationship between sleep disturbances and mental health is well-documented, particularly during active treatment phases, limited research has explored the critical transitional period when patients are discharged from psychiatric units (11). This study addresses this gap by examining the prevalence and predictors of sleep disturbances among patients during discharge from psychiatric care in Alberta, Canada. By focusing on this vulnerable phase, the study aims to identify key factors contributing to sleep disturbances and highlight opportunities for targeted interventions. This novel approach is essential for improving recovery outcomes, supporting patients during this transitional period, and enhancing their long-term quality of life.



2 Methodology


2.1 Study setting and design

This study was conducted in Alberta, Canada, a province with an estimated population of 4.7 million. Participants were recruited from 10 major psychiatric units located in Edmonton, Calgary, and Grand Prairie (12). Hospital patients scheduled for discharge within 7 days were recruited and invited to complete baseline surveys as part of this epidemiological investigation. Discharge decisions were determined during inpatient multidisciplinary team (MDT) meetings attended by psychiatrists, nursing staff, social workers, psychologists, and occupational therapists. The MDT reached discharge readiness decisions by consensus based on patients’ treatment responses and observed improvements in mental status. Randomization and interventions were not applied, as the study aimed to explore the prevalence and potential risk factors associated with suicidal ideation in patients nearing hospital discharge.



2.2 Data collection and inclusion criteria

Participant recruitment was conducted through face-to-face discussions between March 8th, 2022 to February 29th, 2024, at 10 major sites in Edmonton, Calgary, and Grand Prairie, Alberta, Canada, as part of a broader research initiative (13). Operational managers and clinical staff assisted the research team by identifying patients scheduled for discharge within 7 days from psychiatric units. Eligible participants were provided with comprehensive information about the study and invited to provide written consent. Subsequently, they completed a self-administered questionnaire on a tablet device. The survey, developed using the REDCap online platform (14), collected sociodemographic data (e.g., age, sex, ethnicity, and relationship status) and clinical information (e.g., diagnoses, anxiety and depression levels, and overall wellbeing). Clinical assessments in the study utilized validated scales for self-reported symptoms, including the Generalized Anxiety Disorder 7-item scale (GAD-7) for probable generalized anxiety disorder (GAD-7 ≥ 10) (15) Patient Health Questionnaire-9 for potential depression (PHQ-9 ≥ 10) (16), and the World Health Organization Well-Being Index (WHO-5) for poor emotional wellbeing (WHO-5 < 50) (17). Participants could choose whether researchers remained in the room during survey completion. Over the two-year recruitment period, no participants opted to complete the survey alone; many preferred researchers to stay nearby to offer immediate support if required. All eligible participants were included in the final analysis.


2.2.1 Inclusion and exclusion criteria

Eligible participants were required to have a diagnosis of at least one mental illness and be scheduled for discharge from an inpatient psychiatric unit within 7 days. Additional eligibility criteria included being at least 18 years old, owning a mobile device with an active phone number, the ability to receive and read English text messages, and the capacity to provide written consent. Patients planning to leave town during the six-month follow-up period were excluded, as the main study (13) involved a peer support intervention requiring in-person meetings with peer support workers. Researchers collected participants’ phone numbers and healthcare identification numbers for tracking purposes.




2.3 Ethics statement

The study was approved by the Health Research Ethics Board at the University of Alberta (Ref # Pro00111459). The regional health authority also provided additional operational approval. All participants provided written informed consent.



2.4 Sample size calculation

In Alberta, Canada, there were 28,571 discharges from psychiatric units in 2018, with a 95% confidence interval and a ±3% margin of error, so the sample size needed for prevalence rates of likely potential suicide was 1,029 using an online script (18).



2.5 Outcome measures


2.5.1 Patient health questionnaire-9 (PHQ-9)

The PHQ-9 is a validated self-report instrument derived from nine DSM-IV criteria for major depressive disorder (15). Participants were asked, ‘Over the past two weeks, how often have you been bothered by any of the following problems?’ Responses were scored on a four-point Likert scale, where 0 indicated ‘not at all,’ 1 represented ‘a few days,’ 2 signified ‘more than half the days,’ and 3 corresponded to ‘nearly every day.’ While the PHQ-9 is primarily employed to assess overall depressive symptomatology, individual items can be utilized to examine specific concerns, such as suicidal ideation (item 9) (19, 20).

Although the PHQ-9 is primarily used to assess depressive symptomatology, item 3 of the PHQ-9 explicitly evaluates sleep disturbances (19, 21). This item asks respondents to report the frequency of experiencing difficulty falling or staying asleep (insomnia) or sleeping too much (hypersomnia) over the past 2 weeks (21, 22). The use of PHQ-9 item 3 in this study was chosen for its established validity and efficiency in psychiatric populations, providing a practical approach to assessing sleep disturbances without introducing additional respondent burden. Previous studies have demonstrated strong correlations between PHQ-9 item 3 and comprehensive sleep measures, making it a suitable proxy for assessing sleep disturbances in this context (19, 21, 23). While the PHQ-9 sleep item encompasses both insomnia and hypersomnia, narrowing the analysis solely to insomnia would not fully capture the range of sleep disturbances observed in psychiatric populations. Therefore, we have retained the broader term “sleep disturbances” in the study, which more accurately reflects the scope of symptoms assessed.




2.6 Statistical analysis

Data analysis for this study was conducted using SPSS for Mac, version 25 (IBM Corp., USA) (24). Gender categories (male, female, and other) were plotted against each independent variable. Univariate analyses were performed using Chi-square tests to evaluate associations between sociodemographic and clinical factors and the categorical variable ‘trouble falling or staying asleep or sleeping too much’ (Table 1). Variables demonstrating statistical significance (p ≤ 0.05) or nearing significance (0.05 < p < 0.1) in the univariate analysis were included in the logistic regression analysis. Prior to logistic regression modeling, correlation coefficients were calculated to identify potential strong intercorrelations (Spearman’s correlation coefficient of 0.7–1.0 or −0.7 to −1.0) among predictor variables. The likelihood of experiencing sleep disturbances was quantified using odds ratios (ORs) with accompanying confidence intervals (CIs) and reported as overall percentages. Results were summarized as frequencies and percentages, with statistical significance defined at a critical level of p < 0.05.


TABLE 1 Chi-squared test of association between demographic and clinical characteristics and likelihood of experiencing sleep issues in the preceding 2 weeks.


	Variables
	
	Have had no 6-month ED visits
 N (%)
	Have had 6-month ED visits
 N (%)
	Chi square
	p-value
	Effect size

 

 	Gender 	Male 	123 (26.3) 	345 (73.7) 	19.28 	<0.001* 	0.13


 	Female 	100 (16.5) 	505 (83.5)


 	Other 	2 (6.5) 	29 (93.5)


 	Ethnicity 	Caucasian 	122 (18.0) 	557 (82.0) 	15.37 	0.004* 	0.12


 	Indigenous 	24 (23.5) 	78 (76.5)


 	Black people 	36 (30.0) 	84 (70.0)


 	Asian 	20 (16.0) 	105 (84.0)


 	Mixed/other 	23 (29.5) 	55 (70.5)


 	Relationship status 	Married/partnered/common-law 	47 (14.6) 	275 (85.4) 	13.39 	0.010* 	0.11


 	Single 	150 (23.0) 	502 (77.0)


 	Separated or divorced 	22 (25.6) 	64 (74.4)


 	Widowed 	3 (35.0) 	9 (75.0)


 	Prefer not to say 	3 (9.4) 	29 (90.6)


 	Primary mental health diagnosis 	Depression 	31 (10.5) 	263 (89.5) 	61.35 	<0.001* 	0.24


 	Bipolar 	61 (27.4) 	162 (72.6)


 	Anxiety 	27 (18.9) 	116 (81.1)


 	Schizophrenia 	61 (34.3) 	117 (65.7)


 	Personality 	6 (5.7) 	100 (94.3)


 	Substance use 	4 (26.7) 	11 (73.3)


 	Other 	35 (24.1) 	110 (75.9)


 	GAD-7 	Unlikely anxiety 	199 (28.6) 	497 (71.4) 	80.28 	<0.001* 	0.27


 	Likely anxiety 	24 (6.0) 	377 (94.0)


 	WHO-5 	Good wellbeing 	176 (31.1) 	390 (68.9) 	82.18 	<0.001* 	0.27


 	Poor wellbeing 	49 (9.1) 	489 (90.9)





* Significant p values.
 



2.7 Patient and public involvement

This study did not involve direct patient or public involvement in the study design, conduct, data analysis, or interpretation. The research was based on data collected from psychiatric inpatients at the time of discharge, with assessments conducted using validated self-report measures. However, the findings of this study have significant implications for patient care and post-discharge interventions. Future research should consider incorporating patient and public involvement to enhance study relevance and applicability, particularly in developing tailored interventions for sleep disturbances in psychiatric populations.




3 Results


3.1 Baseline data analysis

Demographic and clinical data were collected for all 1,106 participants, with gender used as a comparative variable (Table 2). The sample comprised 468 (42.3%) males, 606 (54.8%) females, with 32 (2.9%) participants identifying as other genders. Regarding age distribution, 403 (36.4%) participants were under 25 years old, 378 (34.2%) were aged 26–40, and 325 (29.4%) were over 40 years old. The majority of respondents identified as Caucasian (681, 61.6%), held a high school diploma (568, 51.4%), were unemployed (585, 52.9%), were single (652, 59.0%), and lived with family or friends (459, 41.5%). A total of 294 (26.6%) participants reported a prior diagnosis of depression. In terms of clinical conditions, 401 (36.6%) met the criteria for likely anxiety, 538 (48.7%) demonstrated poor wellbeing, and 879 (79.6%) reported experiencing sleep disturbances within the 2 weeks prior to assessment. A detailed breakdown of the respondents’ characteristics is provided in Table 2.


TABLE 2 Distribution of socio-demographic and clinical characteristics among the study participants.


	Variables
	Gender



	Male
 (N = 468)
 n (%) = 42.3%
	Female
 (N = 606)
 n (%) = 54.8%
	Other gender
 (N = 32)
 n (%) = 2.9%
	Total
 (N = 1,106)

 

 	Age


 	≤25y 	157 (33.5) 	226 (37.3) 	20 (62.5) 	403 (36.4)


 	26–40y 	168 (35.9) 	199 (32.8) 	11 (34.4) 	378 (34.2)


 	>40y 	143 (30.6) 	181 (29.9) 	1 (3.1) 	325 (29.4)


 	Ethnicity


 	Caucasian 	285 (60.9) 	376 (62.0) 	20 (62.5) 	681 (61.6)


 	Indigenous 	33 (7.1) 	65 (10.7) 	4 (12.5) 	102 (9.2)


 	Black people 	54 (11.5) 	64 (10.6) 	2 (6.3) 	120 (10.8)


 	Asian 	54 (11.5) 	68 (11.2) 	3 (9.4) 	125 (11.3)


 	Mixed/Other 	42 (9.0) 	33 (5.4) 	3 (9.4) 	78 (7.1)


 	Education level


 	Less than high school 	21 (4.5) 	16 (2.6) 	4 (12.5) 	41 (3.7)


 	High school diploma 	259 (55.3) 	292 (48.2) 	17 (53.1) 	568 (51.4)


 	Post-secondary education 	177 (37.8) 	276 (45.5) 	10 (31.3) 	463 (41.9)


 	Prefer not to say 	11 (2.4) 	22 (3.6) 	1 (3.1) 	34 (3.1)


 	Relationship status


 	Married/partnered/common-law 	103 (22.0) 	213 (35.1) 	7 (21.9) 	323 (29.2)


 	Single 	304 (65.0) 	326 (53.8) 	22 (68.8) 	652 (59.0)


 	Separated or divorced 	45 (9.6) 	41 (6.8) 	1 (3.1) 	87 (7.9)


 	Widowed 	5 (1.1) 	7 (1.2) 	0 (0.0) 	12 (1.1)


 	Prefer not to say 	11 (2.4) 	19 (3.1) 	2 (6.3) 	32 (2.9)


 	Employment status


 	Student 	30 (6.4) 	56 (9.2) 	3 (9.4) 	89 (8.0)


 	Employed 	130 (27.8) 	186 (30.7) 	12 (37.5) 	328 (29.7)


 	Unemployed 	262 (56.0) 	308 (50.8) 	15 (46.9) 	585 (52.9)


 	Retired 	34 (7.3) 	34 (5.6) 	0 (0.0) 	68 (6.1)


 	Other 	12 (2.6) 	22 (3.6) 	2 (6.3) 	36 (3.3)


 	Housing status


 	Own home 	91 (19.4) 	129 (21.3) 	0 (0.0) 	220 (19.9)


 	Rented accommodation 	136 (29.1) 	208 (34.3) 	14 (45.2) 	358 (32.4)


 	Live with family or friend 	200 (42.7) 	244 (40.3) 	15 (48.4) 	459 (41.5)


 	Couch surfing/shelter/street/other 	41 (8.8) 	35 (4.1) 	2 (6.5) 	68 (6.2)


 	Primary mental health diagnosis


 	Depression 	111 (23.7) 	179 (29.5) 	4 (12.9) 	294 (26.6)


 	Bipolar disorder 	86 (18.4) 	132 (21.8) 	5 (16.1) 	223 (20.2)


 	Anxiety 	52 (11.1) 	86 (14.2) 	5 (16.1) 	143 (12.9)


 	Schizophrenia 	107 (22.9) 	67 (11.1) 	4 (12.9) 	178 (16.1)


 	Personality disorder 	21 (4.5) 	78 (12.9) 	8 (25.8) 	107 (9.7)


 	Substance use disorder 	9 (1.9) 	6 (1.0) 	0 (0.0) 	51 (1.4)


 	Other 	82 (17.5) 	58 (9.6) 	5 (16.1) 	145 (13.1)


 	GAD-7


 	Unlikely anxiety 	326 (69.8) 	358 (59.8) 	12 (38.7) 	626 (63.4)


 	Likely anxiety 	141 (30.2) 	241 (40.2) 	19 (61.3) 	401 (36.6)


 	WHO-5


 	Good wellbeing 	274 (58.5) 	284 (46.9) 	8 (25.8) 	566 (51.3)


 	Poor wellbeing 	194 (41.5) 	321 (53.1) 	23 (74.2) 	538 (48.7)


 	Have had difficulty falling/ staying asleep/sleeping too much in the past 2 weeks


 	No 	123 (26.3) 	100 (16.5) 	2 (6.5) 	225 (20.4)


 	Yes 	345 (73.7) 	505 (83.5) 	29 (93.5) 	879 (79.6)




 



3.2 Univariate analysis

Table 1 presents the findings of the univariate analysis examining the association between sleep disturbances and demographic and clinical characteristics. A total of 10 variables were analyzed using Chi-squared tests, revealing that six variables were significantly associated with sleep issues. Participants identifying as genders other than male or female exhibited a higher likelihood of experiencing sleep disturbances. Similarly, individuals identifying as Asian or Caucasian were more prone to sleep disturbances compared to those from other ethnic groups, such as Black or mixed ethnicity. Regarding relationship status, individuals who chose not to disclose their status were more likely to report sleep disturbances than those who were married, single, or widowed. Moreover, participants diagnosed with personality disorders and depression were at a greater risk of experiencing sleep disturbances compared to those with other diagnoses. Finally, patients reporting moderate to severe anxiety or poor wellbeing prior to discharge demonstrated a significantly higher prevalence of sleep disturbances.



3.3 Logistic regression analysis results

We entered the six variables that were identified by the univariate analysis as statistically significant into the logistic regression model to predict the likely sleep issues. The overall model was statistically significant, X2(18) = 200.50, p < 0.001, indicating that it effectively differentiated between participants who did and did not exhibit sleep disturbances prior to hospital discharge. The model explained 16.7% (Cox and Snell R2) and 26.3% (Nagelkerke R2) of the variance and accurately classified 80.1% of cases. As detailed in Table 3, three variables including primary mental health diagnosis, likely anxiety, and baseline wellbeing were found to significantly predict sleep disturbances before discharge. While the relationship status variable did not contribute significantly to the model, it was found that the participants who were single individuals (OR = 0.66; 95% CI: 0.44–0.98) and those who were separated or divorced (OR = 0.43; 95% CI: 0.22–0.83) were less likely to endorse sleep disturbances compared to the participants who were identified as married, partnered, or in a common-law relationship. This means that the participants who were identified as married, partnered, or in a common-law relationship were approximately twice as likely to report sleep disturbances compared to the two other groups. Furthermore, compared to the participants who were diagnoses with depression, individuals who were diagnosed with bipolar disorder (OR = 0.40; 95% CI: 0.24–0.66), schizophrenia (OR = 0.32; 95% CI: 0.19–0.54), and other diagnoses (OR = 0.52; 95% CI: 0.29–0.92) were around two to three times less likely to develop sleep disturbances. Participants meeting the criteria for generalized anxiety disorder (GAD) were over four times more likely to report sleep disturbances compared to those with mild anxiety (OR = 4.50; 95% CI: 2.81–7.21). Additionally, individuals with poor wellbeing at discharge were nearly three times more likely to experience sleep disturbances compared to those with good wellbeing (OR = 2.67; 95% CI: 1.84–3.89), after accounting for other factors.


TABLE 3 Logistic regression predicting the likelihood of residents presenting sleep issues.


	Variables
	
B

	S.E.
	Wald
	df
	p-Value
	Odd’s ratio
	95% C.I. for EXP(B)



	Lower
	Upper

 

 	Gender 	Male 	 	 	2.464 	2 	0.292 	 	 	


 	Female 	0.219 	0.174 	1.592 	1 	0.207 	1.245 	0.886 	1.751


 	Other gender 	0.821 	0.774 	1.126 	1 	0.289 	2.273 	0.499 	10.359


 	Ethnicity 	Caucasian 	 	 	7.593 	4 	0.108 	 	 	


 	Indigenous 	−0.460 	0.292 	2.483 	1 	0.115 	0.631 	0.356 	1.119


 	Black 	−0.406 	0.254 	2.565 	1 	0.109 	0.666 	0.405 	1.095


 	Asian 	0.292 	0.285 	1.045 	1 	0.307 	1.339 	0.765 	2.343


 	Mixed/other 	−0.396 	0.305 	1.686 	1 	0.194 	0.673 	0.370 	1.223


 	Relationship status 	Married/partnered/common-law 	 	 	8.703 	4 	0.069 	 	 	


 	Single 	−0.422 	0.204 	4.286 	1 	0.038* 	0.656 	0.440 	0.978


 	Separated or Divorced 	−0.845 	0.333 	6.452 	1 	0.011* 	0.430 	0.224 	0.825


 	Widowed 	−0.367 	0.763 	0.232 	1 	0.630 	0.693 	0.155 	3.088


 	Prefer not to say 	0.344 	0.669 	0.264 	1 	0.608 	0.1.410 	0.380 	5.237


 	Primary mental health diagnosis 	Depression 	 	 	29.235 	6 	<0.001* 	 	 	


 	Bipolar 	−0.923 	0.260 	12.637 	1 	<0.001* 	0.397 	0.239 	0.661


 	Anxiety 	−0.554 	0.309 	3.206 	1 	0.073 	0.575 	0.313 	1.054


 	Schizophrenia 	−1.153 	0.271 	18.181 	1 	<0.001* 	0.316 	0.186 	0.536


 	Personality 	0.583 	0.480 	1.479 	1 	0.224 	1.792 	0.700 	4.590


 	Substance use 	−0.800 	0.663 	1.457 	1 	0.227 	0.449 	0.122 	1.647


 	Other 	−0.661 	0.293 	5.099 	1 	0.024* 	0.516 	0.291 	0.916


 	GAD-7 at baseline 	Likely anxiety 	1.504 	0.240 	39.174 	1 	<0.001* 	4.501 	2.810 	7.209


 	WHO-5 at baseline 	Poor wellbeing 	0.983 	0.192 	26.295 	1 	<0.001* 	2.673 	1.836 	3.893


 	Constant 	1.527 	0.286 	28.451 	1 	<0.001 	4.605 	 	





C.I., Confidence interval; S.E., Standard error; Df, Degree of freedom. *Significant predictor.
 




4 Discussion

This study examined the prevalence and potential predictors of sleep disturbances among patients shortly after discharge from psychiatric units throughout Alberta, Canada. The study found that 879 (79.6%) of participants reported experiencing sleep disturbances within 2 weeks of leaving psychiatric hospitals. This finding aligns with previous research indicating that between 50 and 90% of patients with mental health disorders suffer from chronic sleep disturbances (10, 25–27). Research on sleep issues among psychiatric inpatients at discharge is limited. However, one study found that patients with poor sleep quality were more likely to be readmitted than those with good sleep quality (28). Another study, though not focused on psychiatric units, found that among 55 critically ill patients, 62% experienced poor sleep quality before and 3 months after hospital discharge (29).

Although relationship status did not significantly contribute to the model, this study observed that single individuals tend to have better sleep quality than those who are married or partnered. This aligns with research suggesting marital status influences sleep and broader health outcomes (30–32). Some studies suggest that married individuals experience more family responsibilities, leading to sleep sacrifices (30–34), or sleep disturbances from a partner’s condition, such as sleep apnea (35). However, other research suggests marriage has a protective effect, improving overall health and potentially sleep quality (36–38).

Depression was a strong predictor of sleep disturbances, consistent with extensive prior research (39–45). Studies indicate that nearly three-quarters of depressed individuals struggle with sleep initiation or maintenance (40, 42, 43). One UK-based study found that 83% of those with depression reported at least one insomnia symptom, compared to only 36% of those without depression (45). Further research from the United States highlights that approximately 40% of individuals with insomnia meet the criteria for clinical depression, while up to 80% of those diagnosed with depression report significant sleep difficulties (39). The link between depression and sleep disturbances may be explained by neurotransmitter dysregulation (46), particularly in serotonin, norepinephrine, and dopamine (46, 47), and disruptions in the hypothalamic–pituitary–adrenal (HPA) axis, which is critical for sleep regulation (48–50).

Symptoms of anxiety and poor wellbeing also significantly predicted sleep disturbances. Mild anxiety can serve as an internal alarm, helping individuals respond to potential threats. However, in anxiety disorders, the individual experiences false alarms that are often intense, frequent, or persistent (51). These false alarms can result in dysfunctional arousal, frequently contributing to ongoing sleep–wake difficulties (52). Surveys indicate that 24–36% of individuals with sleep difficulties also have an anxiety disorder, and individuals with panic disorder are three times more likely to report sleep issues (51). Research suggests a bidirectional relationship: sleep disturbances can exacerbate anxiety, while pre-existing anxiety disorders can contribute to sleep difficulties (29, 53). Neuroimaging studies show that individuals with anxiety exhibit heightened activity in the amygdala and insula, regions involved in emotional regulation, and may contribute to increased emotional vulnerability to sleep deprivation (54). While much research focuses on how sleep affects wellbeing, fewer studies explore the reverse relationship. Positive wellbeing is linked to health-protective factors such as lower cortisol levels, reduced cardiovascular stress responses, and decreased mortality in older populations (55, 56). Chronic stress, poor emotional support, and social isolation are associated with diminished wellbeing and increased sleep disturbances (57–60).

Based on the study findings, several targeted interventions could be developed to address the high prevalence of sleep disturbances among psychiatric patients at discharge. Given that depression, anxiety and poor wellbeing, were both identified as significant predictors of sleep issues, interventions should focus on enhancing coping strategies for stress, promoting relaxation techniques, and improving overall emotional wellbeing. For instance, cognitive-behavioral therapy for insomnia (CBT-I) is a well-established intervention that could be integrated into discharge planning to help patients learn how to manage thoughts that interfere with sleep (61). CBT-I has been demonstrated to reduce insomnia symptoms effectively, even in individuals with comorbid mental health conditions (61, 62). Mindfulness-based interventions (MBIs), such as mindfulness-based stress reduction (MBSR), could also be beneficial in promoting relaxation and reducing anxiety (63, 64). MBSR has shown effectiveness in improving sleep quality and reducing symptoms of anxiety and depression, which makes it a suitable option for patients in transitional care phases (64). Additionally, psychoeducation sessions focusing on sleep hygiene and stress management techniques could help patients build habits conducive to better sleep post-discharge (65). Support from healthcare professionals during discharge can also be enhanced by regular follow-up sessions, either in person or virtually, where sleep patterns can be monitored, and adaptive strategies reinforced (66). Peer support groups and some innovative supportive interventions such as Text4Support could also play a role in helping patients share their experiences and gain professional support, which could reduce anxiety and depression and improve emotional wellbeing (67, 68). Finally, involving family members in the intervention process, by educating them on the importance of supportive environments for sleep health, could further aid in mitigating sleep disturbances for patients post-discharge (69).



5 Limitations

This study has several limitations that should be acknowledged. Firstly, it relied exclusively on self-reported measures, including the GAD-7, PHQ-9, and WHO-5 Well-Being Index, which may introduce response biases and compromise the objectivity of the findings. The assessment of sleep disturbances was based on a single item from the PHQ-9, rather than a more comprehensive and validated sleep-specific scale such as the Pittsburgh Sleep Quality Index (PSQI). While the PHQ-9 sleep item has demonstrated validity in screening for sleep issues in psychiatric populations, it does not capture the full complexity of sleep quality. Future studies should consider incorporating objective measurement tools, such as actigraphy or polysomnography, to provide a more accurate and nuanced understanding of sleep disturbances. Additionally, the generalizability of the findings is limited to the specific healthcare and demographic context of Alberta, Canada. The study’s participants were recruited from psychiatric units in this region, which may not reflect the experiences of individuals in other geographic areas or healthcare systems. To enhance the applicability of future research, it is recommended to include diverse populations across different regions and healthcare settings. Moreover, the study did not collect detailed information about hospital services or patient care, such as treatment types, duration, or mental state upon admission, which might have provided additional insights into factors influencing post-discharge sleep disturbances. Medical factors such as substance use and physical health status, which could act as confounding variables, were also not comprehensively assessed. Lastly, the cross-sectional design of the study precludes causal inferences, making it difficult to determine whether the identified predictors directly contribute to sleep disturbances. Longitudinal studies are needed to explore the temporal relationships and causal pathways between these variables. Despite these limitations, the study contributes novel information from a large cohort which may help our understanding of sleep disturbances in psychiatric patients around the time of discharge, highlighting key predictors and underscoring the importance of addressing these issues during the transition to community care.



6 Conclusion

In this study, the prevalence and potential risk factors associated with sleep issues were assessed among Albertan patients who were about to be discharged from psychiatric units. In total, 879 (79.6%) of participants reported experiencing sleep disturbances within 2 weeks before filling out the survey. It was found that the married/in relationship status, depression diagnoses, likely anxiety, and poor wellbeing at baseline were significant predictors of participants’ potential sleep issues upon discharge from the hospital. These findings emphasize the critical need to address sleep disturbances as an integral component of discharge planning and post-discharge care for psychiatric patients. The identified predictors offer valuable insights into the multifaceted factors contributing to sleep issues within this population, highlighting the importance of a comprehensive approach to care. Implementing targeted interventions, including individualized mental health support, psychoeducation, and evidence-based sleep-focused therapies, holds the potential to significantly improve recovery trajectories and enhance overall quality of life. Future research should prioritize longitudinal studies to evaluate the sustained impact of these interventions on mitigating sleep disturbances and promoting mental health stability following hospital discharge.
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Background


In China, the coexistence of mental illness and tobacco dependence is a major public health issue. With around 300 million smokers and over one million annual smoking-related deaths, the resulting social and economic burdens are considerable.







Methods


A cross-sectional study design was employed to gather data on tobacco use, readiness to quit smoking, and nicotine dependence from a random sample of 738 patients diagnosed with severe mental illness. Data analysis, which included descriptive statistics and multivariate logistic regression analysis, was conducted via SPSS 27.0.







Results


The findings revealed that the smoking prevalence among patients with severe mental illness was 52.03%, significantly higher than that of the general population. Multifactorial logistic regression analysis indicated that male gender(OR=10.041, 95% CI: 6.499-15.513), Han ethnicity(OR=3.263, 95% CI: 1.053-10.108), worse economic status (OR=2.540, 95% CI: 1.424-4.529), family history of smoking (OR=6.474, 95% CI: 4.211-9.952), outpatient status(OR=2.294, 95% CI: 1.433-3.674), family history of mental illness (OR=1.756, 95% CI: 1.129-2.731), history of drug exposure(OR=2.074, 95% CI: 1.244-3.458), and history of alcohol consumption(OR=5.216, 95% CI: 3.037-8.960) were independent risk factors for smoking in this patient group. Furthermore, there were significant differences in nicotine dependence levels across different psychiatric diagnoses, with patients diagnosed with schizophrenia and bipolar disorder exhibiting higher levels of nicotine dependence compared to those with paranoid disorder who showed lower levels.






Conclusions


The study elucidates the complex nature and critical determinants of tobacco use patterns among individuals with severe mental illness, providing a solid scientific foundation for developing targeted intervention strategies.
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1 Introduction


In China, mental illness and tobacco dependence constitute a complex public health problem. According to epidemiological data, there are approximately 300 million smokers in China, accounting for nearly 40% of the world’s total tobacco consumption, and the resulting number of smoking-related deaths is the highest in the world, with more than one million people losing their lives each year (1, 2). This not only imposes a substantial economic burden on Chinese society but also poses a significant threat to public health and quality of life (3).


In the field of mental health, the World Health Organization’s 2022 report highlights a growing global burden of mental illness, particularly during the COVID-19 pandemic, which witnessed a significant increase in the incidence of mental disorders (4). The situation in China is similar, with the number of registered patients with severe mental illness (SMI) reaching 6.43 million by the end of 2020 (5). SMI refers to a category of severe mental disorders that arise from neurobiological abnormalities and are characterized by significant and persistent functional impairments. The core clinical features include severely impaired reality-testing abilities and/or substantial deficits in behavioral regulation, often accompanied by pronounced cognitive impairments. These conditions commonly lead to a marked deterioration or complete loss of socio-occupational functioning and are associated with high rates of relapse and long-term disability, thereby imposing a substantial burden on public health systems. In China, SMI specifically refers to the six major categories of mental illnesses that have been incorporated into the standardized management framework of the National Basic Public Health Service Program since 2009 (6): schizophrenia, schizoaffective disorder, paranoid disorder, bipolar disorder, epilepsy-related mental disorders, and intellectual disability with mental disorders (7).


In China, the prevalence of tobacco use among individuals with SMI is significantly greater than that in the general population (8); However, this issue has garnered insufficient attention. On the one hand, tobacco consumption exacerbates both the economic and physical health burdens faced by this demographic. On the other hand, smoking significantly affects the recurrence and prognosis of their conditions (9–11). These consequences not only compromise individual health outcomes, but also hinder the objectives of China’s “Healthy China 2030” strategy, which aims to reduce the national smoking rate to 20% by 2030 through comprehensive tobacco control initiatives.


Despite the extensive research on tobacco use both domestically and internationally, studies focusing specifically on patients with SMI, which primarily address schizophrenia and bipolar disorder, remain limited. Consequently, this study aims to employ a cross-sectional survey design to examine both outpatients and inpatients diagnosed with severe mental disorders at a tertiary mental health hospital in Wuhan. The objective of this to achieve a comprehensive understanding of the current status of tobacco use, smoking cessation intentions, and levels of nicotine dependence among individuals with SMIs in China. Additionally, this research sought to analyze the factors that characterize the high prevalence of smoking in this population to provide a theoretical basis for the cessation of smoking in this population.






2 Methods





2.1 Survey respondents


The sample for this survey comprised patients diagnosed with SMI, including both inpatients and outpatients, at a tertiary psychiatric specialty medical center in Wuhan, Hubei Province, China. Data collection occurred from September to November 2024.






2.2 Ethical considerations


The purpose and procedures of the study were explained to the participating patients prior to their commencement, and approval was obtained from the Ethics Committee of Wuhan Wudong Hospital. All participants provided written informed consent. Additionally, the study was registered with the China Clinical Trial Registry (ChiCTR) under the registration number ChiCTR2400088459.






2.3 Questionnaire design


For this study, we utilized a structured, self-developed questionnaire specifically designed to investigate tobacco use among individuals with SMI. The questionnaire comprises four main sections: (1) Informed consent. This section provides a detailed explanation of the survey objectives, the significance of the research, the nature of the investigation, the measures taken to ensure data confidentiality, and the comprehensive instructions for completing the questionnaire. (2) Demographic and Clinical Information. Adapted from the China Mental Health Survey (CMHS) (12), this section aims to collect essential sociodemographic and clinical data, including gender, age, educational attainment, ethnicity, marital status, economic status, psychiatric diagnosis, duration of illness, family history of mental disorders, and comorbid conditions. (3) Tobacco Use and Smoking Cessation Intention Assessment. This section draws upon the World Health Organization’s Global Adult Tobacco Survey (GATS) (13) framework and is primarily used to evaluate current smoking behaviors and cessation intentions among SMI patients, covering patterns of tobacco consumption and motivation toward quitting. (4) Nicotine Dependence Assessment. We incorporated the Fagerström test for nicotine dependence (FTND) to evaluate nicotine dependence levels in SMI patients. The FTND is a widely recognized tool for assessing nicotine dependence, with scores ranging from 0 to 10. Dependence levels are categorized as follows: 0–3 = low, 4–6 = moderate, and 7–10 = high. The Chinese version of the FTND has been validated for reliability in psychiatric populations (14). A pilot study was conducted prior to the formal implementation of the questionnaire to verify the content validity and ensure the efficacy of data collection.






2.4 Sample size calculation


Prior to initiating the research study, a preestimated sample size calculation was conducted, which indicated that a minimum of 511 valid questionnaires were necessary to ensure the reliability and validity of the findings. The sample size estimation was based on the following formula:
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π0
—— Tobacco use rates in patients with SMI reported in previous studies;



π1
—— Preanalytically derived rates of tobacco use among patients with SMI.


Additionally, we calculated the Events per Predictor Variable (EPV) to assess model robustness. With 384 smoking events and 21 predictors in the final model, the EPV value of 18.3 exceeds the recommended threshold of EPV≥10, indicating sufficient statistical power for the regression analysis.






2.5 Inclusion and exclusion criteria


The inclusion criteria for participants were as follows: 1) met the diagnostic criteria for one of the six major categories of SMI (including schizophrenia, schizoaffective disorder, paranoid disorder, bipolar disorder, epilepsy-related mental disorders, and intellectual disability with mental disorders) as defined by the International Classification of Diseases, Eleventh Revision (ICD-11); 2) participants had to have a stable condition that allowed them to complete the Tobacco Use Survey questionnaire; and 3) they had to provide voluntary informed consent to participate in the current Tobacco Use Survey study.


The exclusion criteria were as follows: 1) individuals with communication disorders or severe intellectual disabilities that preclude effective participation in the tobacco use questionnaire; 2) individuals with significant physical illnesses(e.g., advanced cancer, severe cardiopulmonary dysfunction, or neurodegenerative diseases) that may compromise cognitive capacity or study participation; 3) individuals who declined to participate in the Tobacco Use Survey study.






2.6 Implementation and quality control of the survey organization


The survey adopts a two-stage cluster sampling design. In the first stage, inpatient and outpatient departments were designated as clusters, and a random selection of these clusters was conducted to identify the primary sampling units. In the second stage, for each selected primary unit, individual participants were randomly selected from the patient population within that unit using a random number table approach. Considering the unique characteristics of patients with mental illness, the survey employs an offline interview questionnaire method. Specifically, trained psychiatrists conducted one-on-one interviews with each participant and completed the questionnaire on their behalf on the basis of the responses provided. To ensure confidentiality, participants are assigned anonymous identification numbers. All the investigators, who are required to be qualified psychiatrists, undergo unified training to ensure proficiency in both survey methods and quality control procedures.






2.7 Data analysis


First, we quantified the current status of tobacco use and willingness to quit among diverse populations by specifically calculating the prevalence of tobacco use in patients with SMI across various demographic and clinical characteristics. Next, we examined the distribution of nicotine dependence levels among patients with different diagnoses of SMI. Finally, we constructed multifactor logistic regression models with backward elimination (P<0.05) to investigate associations between tobacco use and demographic/clinical characteristics, while assessing multicollinearity via variance inflation factors (VIFs < 5). All data management and analyses were performed via SPSS 27.0.






2.8 Reporting standards


In accordance with established guidelines for observational research, this study adhered rigorously to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist to ensure comprehensive and transparent reporting of both the methodology and results.







3 Results


A total of 900 patients were surveyed in this research study, with 822 agreeing to participate (91.33%). However, 84 participants failed to complete the questionnaire due to worsening mental symptoms, difficulties in comprehension, or withdrawal during the process. Ultimately, 738 valid questionnaires were collected(89.75% of participants), which included 525 inpatients and 213 outpatients.





3.1 Current status of tobacco use among patients with SMI


The age of the studied patients ranged from 18–81 years, with a mean age of 46.69 ± 13.71 years. Among the total sample of 738 patients, 384 (52.03%) were current smokers. The smoking prevalence was significantly greater among outpatients (65.73%) than among inpatients (46.48%). Additionally, 45 patients (6.10% of the total) had quit smoking, with 71.11% being male and 28.89% being female. Among the 384 current smokers, 137 (35.68%) expressed an intention to quit, comprising 115 males (83.94%) and 22 females (16.06%). The survey results indicated that the majority of smokers had more than 10 years of smoking history (43.49%), whereas the smallest proportion had less than one year of smoking history (5.73%). In terms of daily cigarette consumption, the largest group smoked between 21 and 30 cigarettes per day (37.76%), whereas the smallest group smoked ≤10 cigarettes per day (19.79%). The most common reason for smoking was stress or emotional relief (44.79%), whereas socializing was the least common reason (12.50%) (
Table 1
).



Table 1 | 
Tobacco use among individuals with SMI (N = 384).





	Variable

	Category

	Frequency (%)






	Duration of smoking (years)




	 
	< 1
	22(5.73)



	 
	1-5
	104(27.08)



	 
	6-10
	97(25.26)



	 
	> 10
	167(43.49)



	Daily cigarette consumption (sticks)




	 
	≤ 10
	76(19.79)



	 
	11-20
	102(26.56)



	 
	21-30
	145(37.76)



	 
	≥ 31
	61(15.89)



	The initial motivation for smoking




	 
	Imitation
	115(29.95)



	 
	Socializing
	48(12.50)



	 
	Relieving stress or emotion
	172(44.79)



	 
	Others
	49(12.76)







SMI, Severe Mental Illness.








3.2 Comparison of demographic and clinical characteristics between tobacco users and nonusers among patients with SMI


A total of 738 patients were divided into two groups: 384 in the smoking group and 354 in the nonsmoking group (including former smokers), and sociodemographic data and clinical characteristics were compared between the two groups. The results revealed statistically significant differences in tobacco use among patients with SMIs across various demographic and clinical factors, including gender, age, ethnicity, marital status, occupation type, economic status, family smoking history, patient origin, illness duration, family history of mental illness, history of drug exposure, alcohol use history, oral disease, pulmonary disease, and cerebral infarction or hemorrhage (
Tables 2
, 
3
).



Table 2 | 
Sociodemographic comparison between smoking and non-smoking patients with SMI.





	Variable

	Smoking group (n=384)

	Non-smoking group (n=354)

	
χ2



	
P-value







	Gender




	Male
	309 (80.47)
	87 (24.57)
	231.407
	<0.001



	Female
	75 (19.53)
	267 (75.43)
	 
	 



	Age (years)




	18-39
	158 (41.15)
	104 (29.38)
	13.867
	<0.001



	40-59
	159 (41.41)
	158 (44.63)
	 
	 



	≥60
	67 (17.44)
	92 (25.99)
	 
	 



	Ethnicity




	Han Chinese
	377 (98.18)
	335 (94.63)
	6.808
	0.009



	Other ethnicity
	7 (1.82)
	19 (5.37)
	 
	 



	Education level




	Elementary school and below
	58 (15.10)
	43 (12.15)
	1.396
	0.706



	Junior high/middle/high school
	253 (65.88)
	243 (68.64)
	 
	 



	College/Undergraduate
	63 (16.41)
	59 (16.67)
	 
	 



	Postgraduate and above
	10 (2.61)
	9 (2.54)
	 
	 



	Marital status




	Unmarried
	214 (55.73)
	158 (44.63)
	13.782
	0.001



	Married
	100 (26.04)
	93 (26.27)
	 
	 



	Divorced/widowed
	70 (18.23)
	103 (29.10)
	 
	 



	Place of residence




	Rural
	100 (26.04)
	76 (21.47)
	2.121
	0.145



	Urban
	284 (73.96)
	278 (78.53)
	 
	 



	Occupation




	Unemployed
	234 (60.94)
	197 (55.65)
	14.127
	<0.001



	Employed
	85 (22.13)
	58 (16.38)
	 
	 



	Retired
	65 (16.93)
	99 (27.97)
	 
	 



	Insurance




	Employee health insurance
	141 (36.72)
	143 (40.40)
	1.111
	0.574



	Resident medical insurance
	207 (53.91)
	178 (50.28)
	 
	 



	Self-financed
	36 (9.37)
	33 (9.32)
	 
	 



	Economic situation




	Poor
	126 (32.81)
	77 (21.75)
	11.302
	<0.001



	Well
	258 (67.19)
	277 (78.25)
	 
	 



	Family smoking exposure




	No
	125 (32.55)
	269 (75.99)
	139.652
	<0.001



	Yes
	259 (67.45)
	85 (24.01)
	 
	 







Poor indicates worse economic status; The sum of percentages may not equal 100% due to rounding.

SMI, Severe Mental Illness; χ², Chi-Square Test.





Table 3 | 
Comparison of clinical characteristics of smoking and non-smoking groups of patients with SMI.





	Variable

	Smoking group (n=384)

	Non-smoking group (n=354)

	
χ2



	
P-value







	Source of patients




	Outpatients
	140 (36.46)
	73 (20.62)
	22.5
	<0.001



	Inpatients
	244 (63.54)
	281 (79.38)
	 
	 



	Type of mental illness




	Schizophrenia
	217 (56.51)
	214 (60.45)
	5.577
	0.35



	Bipolar disorder
	122 (31.77)
	99 (27.97)
	 
	 



	Schizoaffective disorder
	11 (2.86)
	8 (2.26)
	 
	 



	Paranoid disorder
	4 (1.04)
	7 (1.98)
	 
	 



	Epilepsy-related mental disorders
	8 (2.08)
	9 (2.54)
	 
	 



	Intellectual disability with mental disorders
	22 (5.74)
	17 (4.80)
	 
	 



	Duration of illness (years)




	<1
	43 (11.20)
	33 (9.32)
	13.895
	0.003



	1-5
	53 (13.80)
	30 (8.47)
	 
	 



	6-10
	67 (17.45)
	42 (11.86)
	 
	 



	>10
	221 (57.55)
	249 (70.35)
	 
	 



	First-episode psychosis




	No
	347 (90.36)
	333 (94.07)
	3.488
	0.062



	Yes
	37 (9.64)
	21 (5.93)
	 
	 



	Family history of mental illness




	No
	216 (56.25)
	247 (69.77)
	14.411
	<0.001



	Yes
	168 (43.75)
	107 (30.23)
	 
	 



	History of substance use




	No
	266 (69.27)
	301 (85.03)
	25.691
	<0.001



	Yes
	118 (30.73)
	53 (14.97)
	 
	 



	Alcohol use history




	No
	153 (39.85)
	35 (9.89)
	87.068
	<0.001



	Yes
	231 (60.15)
	319 (90.11)
	 
	 



	Oral health problems




	No
	233 (60.68)
	189 (53.39)
	3.995
	0.046



	Yes
	151 (39.32)
	165 (46.61)
	 
	 



	Hypertension




	No
	154 (40.10)
	127 (35.88)
	1.397
	0.237



	Yes
	230 (59.90)
	227 (64.12)
	 
	 



	Diabetes




	No
	86 (22.40)
	84 (23.73)
	0.185
	0.667



	Yes
	298 (77.60)
	270 (76.27)
	 
	 



	Dyslipidemia




	No
	110 (28.65)
	96 (27.12)
	0.213
	0.644



	Yes
	274 (71.35)
	258 (72.88)
	 
	 



	Lung disease




	No
	229 (59.64)
	270 (76.27)
	23.28
	<0.001



	Yes
	155 (40.36)
	84 (23.73)
	 
	 



	Cerebrovascular disease




	No
	89 (23.18)
	117 (33.05)
	8.924
	0.003



	Yes
	295 (76.82)
	237 (66.95)
	 
	 







The sum of percentages may not equal 100% due to rounding.

SMI, Severe Mental Illness; χ², Chi-Square Test.








3.3 Analysis of factors influencing tobacco use among patients with SMI


A multivariate logistic regression analysis was conducted using the aforementioned 15 factors as independent variables and smoking status as the dependent variable. The results indicated that being male (OR=10.041, 95% CI: 6.499-15.513), Han Chinese ethnicity (OR=3.263, 95% CI: 1.053-10.108), worse economic status (OR=2.540, 95% CI: 1.424-4.529), having family members who smoked (OR=6.474, 95% CI: 4.211-9.952), an outpatient status (OR=2.294, 95% CI: 1.433-3.674), a positive family history of psychiatric disorders (OR=1.756, 95% CI: 1.129-2.731), a history of drug exposure (OR=2.074, 95% CI: 1.244-3.458), and a history of alcohol consumption (OR=5.216, 95% CI: 3.037-8.960) were significant independent risk factors for smoking in patients with schizophrenia (all P<0.05) (
Table 4
). All retained variables exhibited VIFs between 1.2 and 3.8, indicating no significant multicollinearity in the final model.



Table 4 | 
Analysis of factors associated with tobacco use among patients with SMI.





	Variable

	
b


	
SE


	
Wald


	
OR


	95%CI


	
P-value







	Male
	2.307
	0.222
	108.003
	10.041
	6.499~15.513
	<0.001



	Han Chinese
	1.183
	0.577
	4.204
	3.263
	1.053~10.108
	0.04



	Worse economic status
	0.932
	0.295
	9.976
	2.540
	1.424~4.529
	0.002



	Household smoking exposure
	1.868
	0.219
	72.468
	6.474
	4.211~9.952
	<0.001



	Outpatients
	0.83
	0.24
	11.951
	2.294
	1.433~3.674
	<0.001



	Positive family history of mental illness
	0.563
	0.225
	6.247
	1.756
	1.129~2.731
	0.012



	Substance use
	0.73
	0.261
	7.828
	2.074
	1.244~3.458
	0.005



	Alcohol use
	1.652
	0.276
	35.805
	5.216
	3.037~8.960
	<0.001



	Comorbid oral disease
	0.298
	0.219
	1.857
	1.347
	0.878~2.069
	0.173



	Comorbid lung disease
	0.166
	0.233
	0.506
	1.181
	0.747~1.865
	0.477



	Comorbid cerebrovascular disease
	0.309
	0.284
	1.185
	1.363
	0.781~2.378
	0.276



	Age (years)a





	40-59
	0.236
	0.289
	0.664
	1.266
	0.193~1.779
	0.415



	≥60
	0.257
	0.402
	0.409
	1.293
	0.240~1.362
	0.523



	Marital statusb





	Unmarried
	0.1
	0.264
	0.145
	1.106
	0.659~1.855
	0.704



	Divorced/widowed
	-0.089
	0.327
	0.075
	0.914
	0.482~1.735
	0.784



	Occupationc





	Unemployed
	0.063
	0.345
	0.033
	1.065
	0.542~2.092
	0.856



	Employed
	0.031
	0.383
	0.007
	1.032
	0.487~2.186
	0.935



	Disease duration (years)d





	1-5
	0.703
	0.492
	2.035
	2.019
	0.769~5.301
	0.154



	6-10
	0.033
	0.451
	0.005
	1.034
	0.427~2.502
	0.942



	>10
	-0.12
	0.401
	0.09
	0.887
	0.404~1.945
	0.764







Model fit: Hosmer-Lemeshow P = 0.756.

arefers to 18–39 years of age; brefers to married; crefers to retired; and drefers to <1 year as the reference variable.

b, Regression coefficient; SE, Standard Error; Wald, Wald Test; OR, Odds Ratio; CI, Confidence Interval.








3.4 Tobacco dependence among patients with various SMIs


Among the 384 patients with smoking-related psychosis, nicotine dependence levels were distributed as follows: high and very high dependence accounted for 51.61% of patients with schizophrenia and 49.18% of those with bipolar disorder. Patients with schizoaffective disorder predominantly exhibited low to moderate dependence (54.54%), whereas those with paranoid disorder predominantly presented low dependence (75.00%). Patients with epilepsy-related mental disorders had a notably high rate of high and very high dependence (87.50%). Patients with intellectual disability with mental disorders presented diverse levels of dependence, with a predominance of high dependence (31.81%) (
Table 5
).



Table 5 | 
Severity of nicotine dependence across mental disorder diagnoses (FTND Criteria).





	Dependence level

	Schizophrenia (n=217)

	Bipolar disorder (n=122)

	Schizoaffective disorder (n=11)

	Paranoid disorder (n=4)

	Epilepsy-related mental disorders (n=8)

	Intellectual disability with mental disorders  (n=22)






	Very low
	19 (8.76)
	10 (8.20)
	1 (9.09)
	0 (0.00)
	0 (0.00)
	3 (13.64)



	Low
	54 (24.88)
	33 (27.05)
	4 (36.36)
	3 (75.00)
	0 (0.00)
	5 (22.73)



	Moderate
	32 (14.75)
	19 (15.57)
	1 (9.09)
	0 (0.00)
	1 (12.50)
	2 (9.09)



	High
	78 (35.94)
	44 (36.07)
	5 (45.46)
	1 (25.00)
	5 (62.50)
	7 (31.81)



	Very high
	34 (15.67)
	16 (13.11)
	0 (0.00)
	0 (0.00)
	2 (25.00)
	5 (22.73)







FTND, Fagerström Test for Nicotine Dependence.









4 Discussion





4.1 Analysis of the current status of tobacco use among patients with SMI


The findings indicated that the prevalence of smoking among patients with SMI was 52.03%, which is higher than the 23.2% prevalence reported for the general Chinese population in 2024 (15). This prevalence also exceeds those reported in other Asian countries. For example, a 2013 study conducted in Japan on individuals with mental disorders found a smoking rate of 17.3% among schizophrenia patients (16). The elevated prevalence of smoking among SMI patients may be attributed to a complex interplay of biological, psychological, and sociological factors unique to their condition. Specifically, this study reveal that the majority of SMI patients use smoking as a primary coping mechanism for stress and emotional regulation. These findings suggest that smoking behavior plays a critical role in alleviating psychological stress in SMI patients. Given that SMI patients are more susceptible to negative emotions such as anxiety and depression, the self-regulatory effects of nicotine are particularly significant in this context (17–19). The pharmacological properties of nicotine may mitigate psychiatric symptoms to some extent (20), thereby contributing to increased tobacco dependence. Understanding this intricate interaction is essential for developing targeted tobacco intervention strategies and improving the overall health of SMI patients. Additionally, some studies have indicated that smoking may alleviate the side effects of antipsychotic medications (21), which could further explain the high smoking rates among SMI patients.


In this study, only 45 patients (6.10% of the total sample) successfully quit smoking, a proportion markedly lower than that reported in the general population (22). This discrepancy is likely attributable to the higher smoking intensity and longer smoking duration among individuals with SMI, leading to greater nicotine dependence and more substantial challenges in quitting. Among current smokers, 35.68% (n=137) expressed an intention to quit, with male patients demonstrating significantly greater willingness than female patients. This gender disparity may be influenced by differing gender role expectations and access to social support networks. Male patients may be more likely to seek cessation resources and support, whereas female patients may face greater barriers in obtaining social support and enhancing self-efficacy (23). Therefore, the specific needs of female patients should be given special consideration when designing and implementing smoking cessation interventions, and more targeted support and intervention strategies should be developed.


The study also revealed that the majority of patients desiring to quit smoking predominantly opted for self-cessation methods, whereas a smaller proportion utilized smoking cessation clinics or other specialized services. This finding indicates that patients with SMIs may have limited access to diverse cessation options and specialized support services. Smoking cessation clinics, as comprehensive interventions, offer tailored counselling, medication, and psychological support, which can significantly increase the success rates of smoking cessation (24). Therefore, it is important to promote the use and accessibility of smoking cessation clinics to increase the effectiveness of smoking cessation in patients with SMI. Future research should explore how to effectively integrate these specialized services into the daily care of patients with SMIs to promote broader behavioral changes towards smoking cessation.






4.2 Analysis of factors influencing tobacco use in patients with SMI


This study of 738 patients with SMI identified several risk factors for smoking, including male gender, Han ethnicity, economic hardship, family members smoking, outpatients, a positive family history of mental illness, and history of substance and alcohol use. These findings highlight the multifaceted nature of smoking in this population and inform targeted intervention strategies.


First, the significance of gender differences in smoking behavior among patients with mental illness aligns with findings from previous studies (25). The greater prevalence of smoking among male patients than among female patients may be closely associated with socio-cultural factors (26, 27). In many cultural contexts, smoking among men is seen as a social behavior or stress relief (28). Additionally, sex hormones may also contribute to this disparity (26, 29).


Second, this study revealed that smoking behavior varies significantly across different ethnicities. Specifically, the smoking prevalence among Han Chinese patients was notably greater than that among other ethnic groups. These disparities may be attributed to differences among ethnic groups in terms of cultural customs, lifestyle practices, and the level of awareness regarding the health risks associated with smoking (30). Furthermore, traditional attitudes toward smoking vary across ethnicities, and the prevalent social interaction patterns and cultural norms in Han-majority regions may contribute to greater exposure to and adoption of smoking behaviors (31). Although genetic factors cannot be entirely discounted, the observed ethnic differences likely reflect, at least in part, the influence of cultural background-particularly considering historical data indicating a consistently high smoking rate among the Han Chinese population over an extended period (32).


The impact of economic status on the smoking behavior of people with SMI is also of concern. Economically disadvantaged patients are more likely to engage in smoking as both a coping mechanism for life and a psychiatric stressor and because of their preference for less expensive tobacco products owing to financial constraints (33). Additionally, economic deprivation may restrict their access to health education and cessation support (34–36), thereby exacerbating the persistence of smoking behavior.


The impact of family members’ smoking behavior on patients should not be underestimated. Family members’ smoking not only provides patients with someone to emulate, but also may convey positive messages about smoking through family interactions, ignoring the health risks (37–39). In addition, family members’ smoking may cause patients to be exposed to second-hand smoke, increasing the risk of smoking (40).


It is noteworthy that this study identified a significantly higher prevalence of smoking among outpatients (65.73%) compared to inpatients (46.48%). This discrepancy may be closely linked to the structural characteristics of the medical management system for individuals with mental illness in China. Inpatients generally reside in controlled and supervised environments where tobacco use is strictly regulated, thereby limiting opportunities for smoking (41). In contrast, upon discharge and reintegration into community life, outpatients are more likely to encounter smoking-related triggers within familial or social contexts—such as exposure to household smokers or peer pressure—which can facilitate relapse or sustained tobacco use. Furthermore, outpatient populations frequently confront elevated levels of psychosocial stressors, including occupational instability and societal stigma, which may contribute to the adoption or continuation of smoking as a maladaptive coping mechanism, thereby increasing the likelihood of tobacco dependence (39). These findings underscore the necessity of developing targeted smoking cessation interventions for outpatient populations that integrate robust community-based support systems with tailored modifications to the domestic environment.


Patients with a positive family history of mental illness are at increased risk of smoking, indicating that genetic factors may significantly contribute to smoking behavior (42, 43). Having a mental illness in the family may imply a genetic susceptibility, which not only influences the onset of the illness but also may influence dependence on tobacco (44).


Finally, the associations between a history of drug exposure and alcohol use with smoking behavior have also been well-documented. Drug and alcohol use frequently co-occur with smoking, potentially because their neurobiological interactions that collectively impact the brain’s reward system and stress response (45–47). These maladaptive behaviors reinforce each other, exacerbating the patients’ dependence.






4.3 Analysis of nicotine dependence levels in patients with SMI


Our study of 384 smokers with psychosis revealed significant heterogeneity in nicotine dependence across different psychiatric subtypes. Patients with schizophrenia presented the highest level of dependence (51.61%), potentially attributable to dysfunction in the dopaminergic system (48–50). Bipolar disorder patients also showed high dependence (49.18%), which may be linked to neurobiological abnormalities and the mood-stabilizing effects of nicotine (51, 52). Nicotine dependence among individuals with paranoid disorder is relatively uncommon, occurring in only 25.00% of cases. This lower prevalence may be attributed to the unique cognitive structures and behavioral patterns associated with this condition, which may render nicotine a less favorable coping mechanism. Patients with epilepsy-related mental disorders have a high rate of substance dependence (87.50%), likely due to neuroanatomical damage in the prefrontal-limbic system caused by repeated epileptic activity. Frequent seizures may impair frontal cortex function, reducing self-control and increasing vulnerability to nicotine addiction (53, 54). The intellectual disability with mental disorders was highly dependent (31.81%), indicating the need to consider intellectual disability in treatment (55). The results of this research underscore the complexity of nicotine dependence among individuals with SMI, emphasizing the need for specialized interventions that are tailored to specific subtypes of dependence. However, a subgroup analysis of FTND across different diagnostic categories was not feasible due to limited sample sizes within certain diagnostic groups. Consequently, future studies should aim to recruit larger cohorts of individuals with SMI to facilitate more comprehensive and reliable analyses.






4.4 Recommendations for clinical practice


Based on the diagnosis-specific dependence patterns, key risk factors, and behavioral characteristics identified in this study, we developed a series of stratified intervention strategies aimed at achieving precise and effective responses. For patients with schizophrenia and bipolar disorder, who exhibit a significantly high rate of nicotine dependence (over 49%), it is recommended that an integrated approach combining pharmacological and behavioral interventions be implemented at the early stage of smoking cessation due to their high-dependence profiles. In contrast, for the group with relatively low dependence—such as approximately 75% of patients with paranoid psychosis—the primary focus should be on enhancing motivation to quit smoking. To facilitate timely identification and intervention, nicotine dependence assessment tools, such as the FTND scale, can be integrated into electronic medical record systems to automatically flag high-risk outpatients and enable intelligent referral to smoking cessation services. To address financial barriers, community health centers should provide free nicotine replacement therapy (NRT), while efforts should also be made to expand health insurance coverage to include non-nicotine medications like varenicline. For female patients, a mutual support platform has been established, and personalized smoking cessation guidance tailored to individual hormonal cycles is offered. Additionally, during home visits, healthcare providers should assess family members’ smoking status and deliver brief 5A interventions to those who smoke, aiming to foster a supportive family environment conducive to smoking cessation and to promote the patient’s recovery.






4.5 Limitations and future directions


This study identified factors influencing smoking behavior among patients with SMIs but has several limitations. First, the cross-sectional design prevents causal conclusions; longitudinal studies are needed to confirm the findings. Second, the sample has limited geographical and cultural representation, which may affect the generalizability of the results. Third, reliance on self-reported smoking data could introduce bias; future studies should include objective biomarkers. Fourth, although age and patient status (outpatient/inpatient) were linked to smoking behavior, no stratified analysis was conducted, limiting understanding of how these factors influence different groups. Finally, the study did not evaluate how smoking affects patient outcomes. Future research should involve larger, multi-center samples across regions to better understand the impact of age and treatment setting on smoking. This will help identify risk patterns, guide interventions for different age groups, clarify the influence of environmental and psychological factors, and support more accurate risk assessments and targeted clinical advice.







5 Conclusion


In conclusion, this study provides a new perspective for understanding tobacco use behavior and its influencing factors in patients with SMI, and provides a basis for developing effective smoking cessation intervention strategies. Future studies should continue to explore the relevant mechanisms in depth and conduct more extensive intervention studies to improve the health and quality of life of patients with SMI.









Data availability statement


The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.







Ethics statement


The studies involving humans were approved by Ethics Committee of Wuhan Wudong Hospital. 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.







Author contributions


H-BZ: Formal Analysis, Investigation, Methodology, Visualization, Writing – original draft. C-QY: Formal Analysis, Investigation, Writing – original draft. Q-MJ: Funding acquisition, Resources, Supervision, Writing – review & editing. BL: Data curation, Investigation, Writing – review & editing. Y-YL: Data curation, Investigation, Writing – review & editing. H-YC: Investigation, Writing – review & editing. Y-LC: Investigation, Writing – review & editing. J-FG: Investigation, Writing – review & editing. TC: Conceptualization, Formal Analysis, Methodology, Visualization, Writing – review & editing.







Funding


The author(s) declare that financial support was received for the research and/or publication of this article. This work was funded by the Medical Research Project of Wuhan, Hubei Province, China (grant numbers of WX23Q36). This study was also supported by grants from Wuhan University of Science and Technology and Wuhan Wudong Hospital (The Second Mental Hospital of Wuhan.







Conflict of interest


The authors declare that they have no known competing financial interests or personal relationships that could have appeared to influence the work reported in this paper.







Generative AI statement


The author(s) declare that no Generative AI was used in the creation of this manuscript.







References

	

Wen H, Xie C, Shi F, Liu Y, Liu X, Yu C. Trends in deaths attributable to smoking in China, Japan, United Kingdom, and United States from 1990 to 2019. Int J Public Health. (2022) 67:1605147/BIBTEX. doi: 10.3389/IJPH.2022.1605147/BIBTEX, PMID: 36188749



	

Zeng Q, Zhang C, Su F, Wan Y, Tu WJ, Hu H. Prevalence, cessation, and geographical variation of smoking among middle-aged and elderly adults in China: A population-based study. Tob Induc Dis. (2024) 22:133. doi: 10.18332/TID/190247, PMID: 39034965



	

Nargis N, Faruque GM, Ahmed M, Huq I, Parven R, Wadood SN, et al. A comprehensive economic assessment of the health effects of tobacco use and implications for tobacco control in Bangladesh. Tob Control. (2022) 31:723–9. doi: 10.1136/TOBACCOCONTROL-2020-056175, PMID: 33653817



	

World Health Organization
. World mental health report: transforming mental health for all. Geneva (2022). Available at: https://iris.who.int/handle/10665/356119 (Accessed November 10, 2024).
 

	

Zhang W, Ma N, Wang X, Wu X, Zhao M, Chen R, et al. Management and services for psychosis in the People′s Republic of China in 2020. Chin J Psychiatry. (2022) 55:122–8. doi: 10.3760/cma.j.cn113661-20210818-00252




	

Chen M, Huang Y, Peng G, Yang G, Deng W. Analysis of health management effects of type 2 diabetes in schizophrenia patients in Huizhou. Bull Dis Control Prevention (China). (2022) 37:13–7. doi: 10.13215/j.cnki.jbyfkztb.2108024




	

Li C, Yao Y, Yang Z. Norms, competence, and support: issues and strategies in the case management of patients with severe mental disorders – A survey based on district H in shanghai city. Soc Work Manage. (2023) 23:56–68. doi: https://shgzygl.gdut.edu.cn/CN/Y2023/V23/I5/56




	

Fornaro M, Carvalho AF, De Prisco M, Mondin AM, Billeci M, Selby P, et al. The prevalence, odds, predictors, and management of tobacco use disorder or nicotine dependence among people with severe mental illness: Systematic review and meta-analysis. Neurosci Biobehav Rev. (2022) 132:289–303. doi: 10.1016/j.neubiorev.2021.11.039, PMID: 34838527



	

Sagud M, Mihaljevic Peles A, Pivac N. Smoking in schizophrenia: recent findings about an old problem. Curr Opin Psychiatry. (2019) 32:402–8. doi: 10.1097/YCO.0000000000000529, PMID: 31135490



	

Gilbody S, Peckham E, Bailey D, Arundel C, Heron P, Crosland S, et al. Smoking cessation for people with severe mental illness (SCIMITAR+): a pragmatic randomised controlled trial. Lancet Psychiatry. (2019) 6:379–90. doi: 10.1016/S2215-0366(19)30047-1, PMID: 30975539



	

Rajan S, Mitchell A, Zavala GA, Podmore D, Khali H, Chowdhury AH, et al. Tobacco use in people with severe mental illness: Findings from a multi-country survey of mental health institutions in South Asia. Tob Induc Dis. (2023) 21:1–13. doi: 10.18332/tid/174361, PMID: 38098747



	

Huang Y, Liu Z, Wang H, Guan X, Chen H, Ma C, et al. The China Mental Health Survey (CMHS): I. background, aims and measures. Soc Psychiatry Psychiatr Epidemiol. (2016) 51:1559–69. doi: 10.1007/S00127-016-1270-Z, PMID: 27796403



	

Global Adult Tobacco Survey Collaborative Group
. Global Adult Tobacco Survey (GATS): Core Questionnaire with Optional Questions. Atlanta, GA (2020).



	

Pan J, Jin W, Wang X, Bai C. Psychometric property of Chinese version of the Fagerstrom Test of Nicotine Dependence. Chin J Asthma. (2010) 30:266–9. doi: 10.3760/cma.j.issn.1673-436x.2010.05.004




	

Chinese Center for Disease Control and Prevention
. China Adult Tobacco Survey 2024. China: China Adult Tobacco Use Survey Questionnaire (2025).



	

Umene-Nakano W, Yoshimura R, Hoshuyama T, Yoshii C, Hayashi K, Nakano H, et al. Current smoking rate in patients with psychiatric disorders in Japan: Questionnaire survey. Psychiatry Res. (2013) 210:268–73. doi: 10.1016/j.psychres.2013.03.024, PMID: 23601794



	

Lackner CL, Thompson B, Santesso DL, Wade TJ, Segalowitz SJ. Perinatal nicotine exposure relates to stimulus-locked event-related potentials in early adolescence during an emotional go/no-go task. Neurotoxicol Teratol. (2023) 97:107175. doi: 10.1016/j.ntt.2023.107175, PMID: 37028464



	

Szerman N, Parro C, Vega P, Basurte-Villamor I, Ruiz-Veguilla M. Tobacco use disorder in patients with other mental disorders: a dual disorder perspective from clinical neuroscience. Front Psychiatry. (2024) 15:1427561. doi: 10.3389/fpsyt.2024.1427561, PMID: 39465048



	

Nagawa CS, Lane IA, McKay CE, Kamberi A, Shenette LL, Kelly MM, et al. Use of a rapid qualitative method to inform the development of a text messaging intervention for people with serious mental illness who smoke: formative research study. JMIR Form Res. (2022) 6:e40907. doi: 10.2196/40907, PMID: 36342765



	

Zhang XY, Liang J, Chen DC, Xiu MH, He J, Cheng W, et al. Cigarette smoking in male patients with chronic schizophrenia in a chinese population: prevalence and relationship to clinical phenotypes. PloS One. (2012) 7:e30937. doi: 10.1371/journal.pone.0030937, PMID: 22347412



	

Salokangas RKR, Saarijärvi S, Taiminen T, Lehto H, Niemi H, Ahola V, et al. Effect of smoking on neuroleptics in schizophrenia. Schizophr Res. (1997) 23:55–60. doi: 10.1016/S0920-9964(96)00083-7, PMID: 9050128



	

Anthenelli RM, Benowitz NL, West R, St Aubin L, McRae T, Lawrence D, et al. Neuropsychiatric safety and efficacy of varenicline, bupropion, and nicotine patch in smokers with and without psychiatric disorders (EAGLES): a double-blind, randomised, placebo-controlled clinical trial. Lancet. (2016) 387:2507–20. doi: 10.1016/S0140-6736(16)30272-0, PMID: 27116918



	

Wang X. Gender-dependent effects and neurobiological mechanisms in nicotine withdrawal syndrome. Adv Psychol. (2021) 11:249–57. doi: 10.12677/AP.2021.111028




	

Lu C, Chen X, Li J, Wang R, Jin X, Li H, et al. Review of domestic and international evidence-based smoking cessation guidelines and smoking cessation clinics. Chin J Health Educ. (2024) 40:1003–9. doi: 10.16168/j.cnki.issn.1002-9982.2024.11.009




	

Martins-da-Silva AS, Torales J, Becker RFV, Moura HF, Waisman Campos M, Fidalgo TM, et al. Tobacco growing and tobacco use. Int Rev Psychiatry. (2022) 34:51–8. doi: 10.1080/09540261.2022.2034602, PMID: 35584014



	

Yue Y, Hong L, Guo L, Gao X, Deng J, Huang J, et al. Gender differences in the association between cigarette smoking, alcohol consumption and depressive symptoms: a cross-sectional study among Chinese adolescents. Sci Rep. (2015) 5:17959. doi: 10.1038/SREP17959, PMID: 26639938



	

Verplaetse TL, Smith PH, Pittman BP, Mazure CM, McKee SA. Associations of gender, smoking, and stress with transitions in major depression diagnoses. Yale J Biol Med. (2016) 89:123–9., PMID: 27354839



	

Kliewer W, Lecaj R, Wan NM. Cigarette smoking in male high school students in Myanmar: developmental differences in risk and promotive factors. J Child Fam Stud. (2023) 32:1192–203. doi: 10.1007/s10826-022-02340-y




	

Menson KE, Coleman SRM. Smoking and pulmonary health in women: A narrative review and behavioral health perspective. Prev Med (Baltim). (2024) 185:108029. doi: 10.1016/j.ypmed.2024.108029, PMID: 38851402



	

Wang J, Ma H, Wang Z, Zhang Y. Prevalence of tobacco and alcohol use in ethnic Hui and Han residents in Ningxia. Zhonghua Liu Xing Bing Xue Za Zhi. (2015) 36:1231–5. doi: 10.3760/cma.j.issn.0254-6450.2015.11.010, PMID: 26850242



	

Liu S, Zhou H, He W, Yang J, Yin X, Shalayiding S, et al. Risk profiling of tobacco epidemic and estimated number of smokers living in China: a cross-sectional study based on PBICR. BMC Public Health. (2024) 24:2219. doi: 10.1186/S12889-024-18559-X, PMID: 39148035



	

Zhang Y, Fan X, Li S, Wang Y, Shi S, Lu H, et al. Prevalence and risk factors of hypertension among Hui population in China: A systematic review and meta-analysis based on 30,565 study participants. Zhonghua Liu Xing Bing Xue Za Zhi. (2015) 36:1231–35. doi: 10.1097/MD.0000000000025192, PMID: 33950917



	

Paul CL, Ross S, Bryant J, Hill W, Bonevski B, Keevy N. The social context of smoking: A qualitative study comparing smokers of high versus low socioeconomic position. BMC Public Health. (2010) 10:2219. doi: 10.1186/1471-2458-10-211, PMID: 20420707



	

Sakuma KLK, Pierce JP, Fagan P, Nguyen-Grozavu FT, Leas EC, Messer K, et al. Racial/ethnic disparities across indicators of cigarette smoking in the era of increased tobacco control, 1992-2019. Nicotine Tob Res. (2021) 23:909–19. doi: 10.1093/NTR/NTAA231, PMID: 33196799



	

Saha SP, Bhalla DK, Whayne TF, Gairola CG. Cigarette smoke and adverse health effects: An overview of research trends and future needs. Int J Angiol. (2007) 16:77–83. doi: 10.1055/S-0031-1278254, PMID: 22477297



	

Yang X, Galárraga O, Cao W, Lin H, Cao F, Chang C. Financial incentive interventions for smoking cessation among Chinese smokers: study protocol for a cluster randomised controlled trial. BMJ Open. (2024) 14:e080344. doi: 10.1136/BMJOPEN-2023-080344, PMID: 38684254



	

Wysota CN, Topuridze M, Sargsyan Z, Dekanosidze A, Sturua L, Kegler MC, et al. Psychosocial factors, smoke-free restrictions, and media exposure in relation to smoking-related attitudes and behaviors among adults in Armenia and Georgia. Int J Environ Res Public Health. (2021) 18:4013. doi: 10.3390/ijerph18084013, PMID: 33920451



	

Steeger CM, Bailey JA, Epstein M, Hill KG. The link between parental smoking and youth externalizing behaviors: Effects of smoking, psychosocial factors, and family characteristics. Psychol Addictive Behav. (2019) 33:243–53. doi: 10.1037/adb0000444, PMID: 30667236



	

Huddlestone L, Shoesmith E, Pervin J, Lorencatto F, Watson J, Ratschen E. A systematic review of mental health professionals, patients, and carers’ Perceived barriers and enablers to supporting smoking cessation in mental health settings. Nicotine Tob Res. (2022) 24:945–54. doi: 10.1093/NTR/NTAC004, PMID: 35018458



	

Wang MP, Ho SY, Lo WS, Lam TH. Smoking family, secondhand smoke exposure at home, and nicotine addiction among adolescent smokers. Addictive Behav. (2012) 37:743–6. doi: 10.1016/J.ADDBEH.2012.02.016, PMID: 22406053



	

Shoesmith E, Huddlestone L, Pervin J, Shahab L, Coventry P, Coleman T, et al. Promoting and maintaining changes in smoking behavior for patients following discharge from a smoke-free mental health inpatient stay: development of a complex intervention using the behavior change wheel. Nicotine Tob Res. (2023) 25:729–37. doi: 10.1093/NTR/NTAC242, PMID: 36250614



	

Loukola A, Hällfors J, Korhonen T, Kaprio J. Genetics and smoking. Curr Addict Rep. (2014) 1:75–82. doi: 10.1007/S40429-013-0006-3/METRICS




	

Asharani PV, Seet VAL, Abdin E, Kumar FDS, Wang P, Roystonn K, et al. Smoking and mental illness: prevalence, patterns and correlates of smoking and smoking cessation among psychiatric patients. Int J Environ Res Public Health. (2020) 17:1–14. doi: 10.3390/IJERPH17155571, PMID: 32752263



	

Barkhuizen W, Dudbridge F, Ronald A. Genetic overlap and causal associations between smoking behaviours and mental health. Sci Rep. (2021) 11:1–13. doi: 10.1038/s41598-021-93962-7, PMID: 34290290



	

Martin-Soelch C. Neuroadaptive changes associated with smoking: structural and functional neural changes in nicotine dependence. Brain Sci. (2013) 3:159–76. doi: 10.3390/BRAINSCI3010159, PMID: 24961312



	

Verplaetse TL, McKee SA. An overview of alcohol and tobacco/nicotine interactions in the human laboratory. Am J Drug Alcohol Abuse. (2017) 43:186–96. doi: 10.1080/00952990.2016.1189927, PMID: 27439453



	

Adams S. Psychopharmacology of tobacco and alcohol comorbidity: a review of current evidence. Curr Addict Rep. (2017) 4:25–34. doi: 10.1007/S40429-017-0129-Z, PMID: 28357192



	

Barr RS, Culhane MA, Jubelt LE, Mufti RS, Dyer MA, Weiss AP, et al. The effects of transdermal nicotine on cognition in nonsmokers with schizophrenia and nonpsychiatric controls. Neuropsychopharmacology. (2008) 33:480–90. doi: 10.1038/sj.npp.1301423, PMID: 17443126



	

Featherstone RE, Siegel SJ. The role of nicotine in schizophrenia. Int Rev Neurobiol. (2015) 124:23–78. doi: 10.1016/BS.IRN.2015.07.002, PMID: 26472525



	

Basu A, Ray A. Nicotine dependence and Schizophrenia. Neuropathology of Drug Addictions and Substance Misuse Volume 1: Foundations of Understanding, Tobacco, Alcohol, Cannabinoids and Opioids. (Misuse, UK: Academic Press) (2016). pp. 260–71. doi: 10.1016/B978-0-12-800213-1.00025-0.



	

Balfour DJK, Ridley DL. The effects of nicotine on neural pathways implicated in depression: A factor in nicotine addiction? Pharmacol Biochem Behav. (2000) 66:79–85. doi: 10.1016/S0091-3057(00)00205-7, PMID: 10837846



	

Heffner JL, Strawn JR, Delbello MP, Strakowski SM, Anthenelli RM. The co-occurrence of cigarette smoking and bipolar disorder: phenomenology and treatment considerations. Bipolar Disord. (2011) 13:439–53. doi: 10.1111/J.1399-5618.2011.00943.X, PMID: 22017214



	

French JA, Kanner AM, Bautista J, Abou-Khalil B, Browne T, Harden CL, et al. Efficacy and tolerability of the new antiepileptic drugs II: treatment of refractory epilepsy: report of the Therapeutics and Technology Assessment Subcommittee and Quality Standards Subcommittee of the American Academy of Neurology and the American Epilepsy Society. Neurology. (2004) 62:1261–73. doi: 10.1212/01.WNL.0000123695.22623.32, PMID: 15111660



	

Gehris M, Ijaz A, Chakraborty A, Jebai R, Li W, Osibogun O, et al. Epilepsy and nicotine use: Exploring disparities in ENDS and cigarette use among US adults with epilepsy. Epilepsy Behav. (2025) 162:110177. doi: 10.1016/J.YEBEH.2024.110177, PMID: 39612631



	

Bhattacharya A, Chatterjee S, Bhattacharya S, Chakraborty R, Dan A, Singh OP. Brain CT scan study of mentally retarded individuals with comorbid psychiatric disorder. Indian J Public Health Res Dev. (2014) 5:117–21. doi: 10.5958/J.0976-5506.5.1.028












Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Copyright © 2025 Zheng, Yu, Ji, Liu, Liu, Chen, Cao, Gong and Chen.. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.






ORIGINAL RESEARCH

published: 01 October 2025

doi: 10.3389/fpsyt.2025.1671944

[image: Frontiers: Stamp Date]


Oxytocin administration to clinicians in acute psychiatric care settings: a feasibility study


Ayelet Nir 1,2†, Omer Sedoff 1,3†, Gal Yenon 3, Efrat Hirsch Klein 3,4, Yaen Schreibman 3,4, Khalil Qashu 3, Hagai Maoz 3,4, Yuval Bloch 3,4 and Dana Tzur Bitan 1,3*


1 Department of Community Mental Health, University of Haifa, Haifa, Israel, 2 Tardion Clinic, Clalit Health Services, Tardion, Israel, 3 Shalvata Mental Health Center, Hod-Hasharon, Israel, 4 Gray Faculty of Medical and Health Sciences, Tel Aviv University, Tel Aviv, Israel




Edited by: 

Joseph O. Fadare, Ekiti State University, Nigeria

Reviewed by: 
Marco Matthaeus Zierhut, Charité University Medicine Berlin, Germany

Fredrik Falkenström, Linneuniversitet - Vaxjo, Sweden

*Correspondence: 

Dana Tzur Bitan 
dtzurb@univ.haifa.ac.il

†These authors have contributed equally to this work


Received: 23 July 2025

Accepted: 17 September 2025

Published: 01 October 2025

Citation:
Nir A, Sedoff O, Yenon G, Hirsch Klein E, Schreibman Y, Qashu K, Maoz H, Bloch Y and Tzur Bitan D (2025) Oxytocin administration to clinicians in acute psychiatric care settings: a feasibility study. Front. Psychiatry 16:1671944. doi: 10.3389/fpsyt.2025.1671944







Introduction

Oxytocin (OT) has been previously found to facilitate therapeutic outcomes when administered to patients. Recent evidence suggests that therapist’s OT levels similarly influence clinicians’ ability to respond to patients in an empathic and responsive manner. However, no study previously assessed the impact of OT administration to clinicians treating patients in acute settings. This preliminary feasibility study investigated the applicability and trends of effects of OT administration to clinicians performing triage assessment in a public psychiatric emergency room, while focusing on perceived empathy and quality of the therapeutic encounter.





Methods

Three clinicians were double-blindingly administered with intranasal OT at one day, and saline placebo (PLC) at a different day. The patients they met (N = 16) provided self-reports on the clinician’s empathy (BLRI), the quality of the session (SEQ), and their level of psychological distress (HSCL-11). The Wilcoxon signed-rank test was used to compare ratings across the two conditions.





Results

Patients reported significantly deeper and more valuable meeting with the clinicians following OT administration to clinicians (S = 32.0, p = 0.0398) as well as significantly lower levels of distress (S = 70.5, p = 0.0343). Clinicians perceived empathy was higher after OT administration compared to PLC, however, this difference did not reach statistical significance (S= 38, p = 0.1675).





Conclusion

Although these results should be interpreted with caution due to the preliminary nature of the study, they highlight the potential contribution of clinician’s OT in facilitation the therapeutic process in acute settings, and call for further investigation in larger, controlled trials.





Keywords: oxytocin, empathy, acute care, emergency psychiatry, session evaluation






Introduction

Oxytocin (OT) is a nine-amino neuropeptide known to play a central role in social behavior and interpersonal communication (1). One of the most basic functions of OT is the physiological and emotional regulation of attachment processes occurring within the parent-infant bond (2). Previous studies have documented that OT has activating effects on the caregiving system and is specifically involved in responsiveness to baby’s signals of distress (3), the enhancement of parental proximity (4), and the facilitation of empathy and associated caregiving behavior (5, 6). These central roles have set the stage to consider the role of OT in the patient-therapist dyad, and specifically its effects on therapists’ responsiveness to patients’ distress (7).

Studies assessing the role of OT during therapeutic processes provide some evidence for its involvement among both patients and therapists, as well as its impact on therapy outcomes. Böge, et al. (8) measured OT levels among patients with schizophrenia at baseline and four weeks after mindfulness-based group therapy (MBGT) combined with treatment as usual, and found that OT levels were significantly increased at post-intervention, thus pointing to a potential association between this intervention and changes in the oxytocinergic system. Furthermore, Zierhut et al. (9) conducted a randomized controlled trial to assess the impact of OT administration to patients with schizophrenia undergoing MBGT, and found an improvement in negative affect and stress in the OT group compared to placebo. Atzil-Slonim et al. (10) assessed the OT levels of patients with depression undergoing psychotherapy and found that higher patient’s OT reactivity to the therapeutic encounter predicted larger improvement in depressive symptoms. Similarly, Zilcha-Mano et al. (11) assessed OT secretion of 22 patients with major depressive disorder undergoing psychotherapy, and found that greater increases in OT throughout treatment were associated with more patient-therapist conflicts and more efforts made by therapists for resolving them (12). These findings were also supported by experimental studies assessing the role of OT administration on psychotherapy outcomes; In the largest randomized controlled trial investigating OT administration effects to date, Grossman-Giron et al. (13) found that OT administration to patients as add-on to psychotherapy significantly improved therapeutic outcomes compared to placebo.

Although OT is strongly associated with empathy - a function traditionally endorsed by the therapist rather than the patient - not much is known about its effect on therapists. Nonetheless, physicians’ empathy has been previously associated with treatment outcome, as measured by patient-reported improvement in symptoms (14), treatment compliance, and overall satisfaction with treatment (15). One recent study investigated modulations in OT among therapists (16), and found that patients’ negative emotions at post-session were associated with increase in therapists’ OT throughout the session. Furthermore, they reported that this increase predicted subsequent improvements in depression severity. These findings suggest that increases in OT levels in response to patients’ distress can act as mechanism of change in producing better therapeutic outcome. Nonetheless, to date, no study has experimentally examined whether increasing OT levels among clinicians and therapists would modulate potential therapeutic mechanisms of change such as empathy and session quality, nor their effects on patients’ symptomatic improvement.

This proof-of-concept feasibility study aims to bridge this gap in scientific knowledge, by exploring the effects of OT administrations to clinicians working in emergency settings on patients’ perceived empathy and overall experience with the therapeutic encounter. As no study previously administered OT to therapists prior to a therapeutic engagement, the reported study is aimed to present the feasibility and potential scientific utility of such exploration. Based on the reported literature, we hypothesized that patients treated by therapists who were administered with OT will (a) perceive them as more empathic, (b) will generally experience the therapeutic encounter as more positive, and (c) will report lower levels of distress after the meeting, compared to patients treated by therapists administered with placebo.





Methods




Participants

The study included the recruitment of clinicians from the emergency room of Shalvata Mental Health Center in Israel. Inclusion Criteria for clinicians included any therapeutic profession (psychiatrists, psychologists, social workers and nurses) and agreement to receive intranasal OT (IN-OT). Exclusion criteria for clinicians included self-reported pregnancy or breastfeeding; or being the senior psychiatrist in the ER (which was not possible due to medico-legal restrictions). Pregnancy testing was not conducted due to confidentiality and feasibility concerns; thus, exclusion was determined by clinician’s self-report, in accordance with the IRB ethical approval. Inclusion criteria for patients was ability to complete measures, and exclusion was evidence of a current psychotic episode, patients arriving with compulsory orders, or any potential immediate risk of any kind, as determined by a senior psychiatrist or the triage nurses.

Ten clinicians were initially approached for eligibility of the OT administration, of whom five refused to be enrolled due to concerns about intranasal method of administration. Five clinicians signed informed consent, this included three nurses and two psychiatry students. Of these five clinicians, three fully received the experimental substance, one received the substance but saw no patients in her shift, and one received only one arm and was therefore excluded from analysis. This resulted in a total of three clinicians with analyzable data. These clinicians were psychiatric nurses performing psychiatric evaluations in the context of an emergency psychiatry ER. Overall, 25 patients were examined for eligibility to participate in the study. Of these patients, seven were not enrolled due to age restrictions (younger than 18), leaving a total of 18 patients who agreed to participate and signed informed consent. Of them, one patient was excluded due to concerns about privacy, one was excluded because the clinician participated in one arm, thus leading to a final sample of 16 patients treated by three clinicians.





Measures




The Barrett-Lennard relationship inventory – empathic understanding subscale

A measure aimed at assessing the four essential facilitative conditions for positive therapeutic change (18): level of regard, empathic understanding, congruence, and unconditionality of regard (17). The scale is composed of 64-items which measure these four subscales. For the purposes of the current study, we used the empathic understanding subscale which contains 16 items. The measure was found to be highly reliable, with internal consistency of 0.91 for the entire questionnaire, and 0.83 for the empathy subscale (19). The Cronbach’s alpha in the current sample was 0.77.





The session evaluation questionnaire

The SEQ is a 20-item measure of the sessions’ qualities, such as session’s depth and flow (20). The measure includes 20 bipolar adjectives scaled on a Likert scale of 1 (such as “happy”) to 7 (“sad”), while inducing responses regarding the meeting (i.e., “This meeting was …”) and regarding patients’ current feelings (i.e., “I now feel…”). To each of these categories there are four subscales which include depth, flow, arousal, and positivity. The depth subscale measures the value and efficacy of the encounter, the flow subscale measures the perception of relaxation and calmness, the arousal subscale measures how arousing and exciting the encounter was, and the positivity subscale relates to the positive affect during and after the encounter. The measure was found reliable in previous studies (Cronbach’s α between α = 0.90 and α = 0.93; 20, 21). Among the subscales, reliability was sufficient given the small number of items in each subscale depth: α=0.80; flow: α= 0.80; arousal: α= 0.62, and positivity: α=0.76 (21). In the current sample Cronbach’s alphas was 0.75 for the total score, 0.70 for depth, 0.57 for flow, 0.52 for arousal, and 0.70 for positivity.





The Hopkins symptoms checklist –short form

The HSCL-11 is a brief version of the SCL-90-R (23) and includes 11 items assessing general symptomatic distress through self-report (22). The HSCL-11 was previously found suitable for detecting weekly changes in symptom severity during the course of treatment (24). The scale is highly correlated with the Global Severity Index (r = .91; 22) and has high internal consistency (α = .92; 25). The measure was completed by patients after the meeting with the clinician. Cronbach’s α for the current sample was α = 0.73.






Procedure

The study was approved by the Institutional Review Board (IRB) of Shavlata Mental Health Center (approval reference: 0002-22-SHA). Clinicians participating in the study were randomly allocated to receive either IN-OT or placebo (PLC) on two different days. After administration, all the patients evaluated by the clinician participating in the study were requested to complete measures of empathy, session quality, and distress. Staff and patients reported their demographic characteristics. Intranasal OT was administered by the nurse attending the shift during research procedures. Therapists received OT and Placebo in a random order which was blinded for the receiver. Both substances were administered intranasally and therefore were not tasted. The nasal spray of the OT included 24 IU OT, alcohol, benzyl, sorbitol glycerol and distilled water. Placebo was delivered via same syringe type with nasal adapter allowing intranasal self-inhalation and contained a 10cc ampule containing saline (sodium chloride 0.9%).





Statistical strategy

Descriptive statistics (means, standard deviations, ranges, and frequencies) were calculated for clinician and patient demographic and clinical characteristics. Non-parametric tests were used to assess differences between the OT and PLC conditions in the measured instruments, due to the small sample size and non-normal distribution of data. Comparisons of perceived empathy ratings, session evaluation (SEQ and subscales), and psychological distress (HSCL-11) across the two conditions were tested using the Wilcoxon signed-rank test. Statistical significance was set at p < 0.05. Missing data were handled using listwise deletion. All statistical analyses were done using SPSS version 25.






Results




Sample characteristics

Table 1 presents the characteristics of the patients and clinicians participating in the study. All three clinicians were nurses, men, aged 35–48 (M = 40.3, SD = 5.56), working 3–27 years in their profession (M = 11.33 years, SD = 11.08). The number of recruited patients per clinician ranged from two to six (M = 1.93, SD = 1.32). Patient characteristics are elaborated in Table 1. The mean age was 38 (SD = 19.66), with ages ranging from 18 to 67. The sample included seven men (44%) and nine women (56%). Most were single (N = 10; 62.5%), while one was married (6.25%), four were divorced (25%), and one was widowed (6.25%).


Table 1 | Patients and clinicians’ characteristics.
	Clinicians’ characteristics
	
	N
	%



	Age
	(M, SD)
	40.3
	5.56


	Gender
	Male
	3
	100


	 
	Female
	0
	0


	Profession
	Nurses
	3
	100


	No. of years working in profession
	(M, SD)
	11.33
	11.08


	Patients’ characteristics


	Age
	(M, SD)
	38
	19.66


	Gender
	Male
	7
	44


	Female
	9
	56


	Marital Status
	Single
	10
	62.5


	Married
	1
	6.25


	Divorced
	4
	25


	Widowed
	1
	6.25


	Number of prior medications
	(M, SD)
	3.56
	1.68


	Prior psychiatric ER visits
	(M, SD)
	5
	9.57


	Prior psychiatric hospitalizations
	(M, SD)
	6.62
	7.27


	Diagnosis, present ER visit
	Affective
	5
	31.3


	 
	Personality disorders
	5
	31.3


	 
	Psychotic
	3
	18.75


	 
	Anxiety
	1
	6.25


	 
	No diagnosis
	2
	12.5


	Psychiatric Comorbidity
	Personality disorders
OCD
	3
2
	18.75
12.5


	 
	Addictions
PTSD
	5
1
	31.3
6.25


	 
	None
	5
	31.3







Of the patients completing the study, five (31.3%) were diagnosed with affective disorders, including major depression and bipolar disorder; one (6.25%) with acute anxiety disorder; three (50%) with psychotic disorders, including schizophrenia, schizoaffective disorder, and acute psychotic episode; and five (31.3%) with personality disorders, four of them with borderline personality disorder and one mixed personality disorder; the remaining two did not receive a present ER diagnosis (12.5%). Comorbid conditions were observed among eleven patients, three with borderline personality disorder comorbidity (18.75%), five with comorbid addictions (31.3%), two with obsessive compulsive disorder comorbidity (12.5%), and one with comorbid post-traumatic stress disorder (6.25%). The mean number of prior visits in the psychiatric ER was 5 (SD = 9.57), and the mean number of previous psychiatric hospitalization was 6.62 (SD = 7.27).

Table 2 displays the means and standard deviations for the main measurements of the study. The mean score for perceived empathy of the clinician was 76.70 (SD = 10.26) following administration of OT, and 71.33 (SD = 9.65) after administration of PLC. These differences did not reach statistical significance (S = 38, p = 0.1675). The mean score for the session evaluation (SEQ total score) was 4.51 (SD = 0.86) for the OT condition, and 4.04 (SD = 0.53) for the PLC condition, again not reaching statistical significance (S = 37.0, p = 0.1456). The SEQ subscale of depth indicated significantly higher ratings in the OT condition (M = 4.90, SD = 1.45) compared to the PLC (M = 3.77, SD = 0.69) (S = 32.0, p = 0.0398). All other measures showed similarly higher scores in the OT condition (flow: M = 5.62, SD = 0.98; arousal: M = 3.78, SD = 1.31; positivity: M = 3.72, SD = 1.47) compared to the PLC (flow: M = 5.23, SD = 1.09; arousal: M = 3.80, SD = 0.52; positivity: M = 3.37, SD = 0.97), however, none of them reached statistical significance (flow: S = 43.5, p = 0.4404; arousal: S = 55.0, p = 0.6906; positivity: S = 45.0, p = 0.5418). The symptom severity scale (HSCL-11) showed statistically significant lower ratings of distress in the OT condition (M = 35.80, SD = 5.67) compared to PLC (M = 40.67, SD = 2.73, S = 70.5, p = 0.0343). These effects are illustrated in Figure 1.


Table 2 | Means, SD’s and significance of difference in perceived empathy, general evaluation of the session, and symptoms among patients of clinicians receiving OT versus PLC.
	
	OT (N = 10)
	Placebo (N = 6)
	Wilcoxon Two-Sample Test (two-sided)


	M (SD)
	M (SD)
	Test Statistic (S)
	P-value



	Perceived Empathy BLRI
	76.70 (10.26)
	71.33 (9.65)
	38
	0.1675


	SEQ Total
	4.51 (0.86)
	4.04 (0.53)
	37.0
	0.1456


	SEQ Depth
	4.90 (1.45)
	3.77 (0.69)
	32.0
	0.0398


	SEQ Flow
	5.62 (0.98)
	5.23 (1.09)
	43.5
	0.4404


	SEQ Arousal
	3.78 (1.31)
	3.80 (0.52)
	55.0
	0.6906


	SEQ Positivity
	3.72 (1.47)
	3.37 (0.97)
	45.0
	0.5418


	HSCL-11
	35.80 (5.67)
	40.67 (2.73)
	70.5
	0.0343





Bold represent significant values.



[image: Bar chart comparing placebo (blue bars) and oxytocin (red bars) groups across BLRI, SEQ Total, and HSCL with error bars; results show varying positive and negative values for each measure.]
Figure 1 | Visual representation of the effect of OT administration to clinicians on the perceived empathy (BLRI), session evaluation (SEQ) and symptoms (HSCL-11). Oxytocin condition is outlined in red and the PLC condition in light blue. BLRI, The Barrett-Lennard Relationship Inventory – Empathic Understanding Subscale; SEQ, Session Evaluation Questionnaire; HSCL, The Hopkins Symptoms Checklist –short form.






Discussion

This study aimed to assess the feasibility and preliminary trends of the effects of administrating OT to clinicians, and specifically to triage nurses performing clinical evaluations in acute settings. To the best of our knowledge, this is the first study aiming to delineate the effects of OT augmentation to clinicians. The feasibility testing of this study indicated that recruiting clinicians to participate in an OT administration trial is complex. Nonetheless, and although the results should be interpreted with caution due to the small sample size, the results also indicated that OT administration may be associated with increase in perceived empathy, as well by with significant improvement in session quality and level of distress.

Approximately 50% of the clinicians who were invited to participate in the study agreed to receive OT as part of a clinical trial, while half of them refused to participate due to concerns about intranasal method of administration. This low recruitment rate aligns with existing literature highlighting the challenges of enrolling clinicians in clinical trials, especially those involving substance administration. For example, in a randomized controlled trial assessing the effects of Modafinil on cognitive performance in sleep-deprived doctors, Sugden et al. (26) approached 55 physicians, of whom nine refused to participate. Similarly, Franke et al. (27) distributed over 3,000 questionnaires at international surgery conferences, yet only 36.4% of surgeons completed the survey despite guaranteed anonymity. In a more recent trial, Back et al. (28) screened 2,247 clinicians for participation in a study administering Psilocybin for depression and burnout, yet only 30 were eventually enrolled. These findings illustrating that even high initial interest often fails to translate into participation when the intervention involves psychoactive compounds. These findings might suggest that shifting from a provider position to a research participant might be uncomfortable to clinicians, especially when substance administration is involved. Furthermore, as this study required evaluation of clinicians therapeutic practice by their patients, it is also possible that the study invoked fears of being judged or criticized (29).

Although underpowered, the results demonstrate that patients reported higher perceived empathy when clinicians were under the OT condition. A recent review of 44 studies focusing on the relationship between OT and empathy found that an increase in OT release over time was associated with greater empathy (30). In the settings of parent-infant bond, studies demonstrate that increased parents’ OT levels are significantly related to more affectionate behaviors and greater responsiveness to their infant (31), as well as to infants’ development of secure attachment (32). These findings imply that OT release in caregiving contexts may reflect both emotional attunement and motivational engagement with the distressed other - mechanisms that may also be relevant to the therapeutic relationship.

Patients reported significantly higher levels of in-session depth in the OT condition compared with the control. The SEQ depth subscale has been linked with clients perception of the session as powerful and valuable versus weak and worthless (33).Thus, it is possible that therapists’ empathy and engagement in the clinical meeting led to more valuable and powerful meeting. In a case study conducted by Grossman-Giron et al. (34), the medical notes of therapists of patients who received either OT or PLC were examined. The findings indicated that the therapist of the patient receiving OT report that “the patient was very communicative and pleasant”; “the patient was more expressive, and his affect display was broader than usual”; “he seemed more present and engaged in what was said in the session.” Although these findings relate to patients’ rather than therapists’ administration, they may suggest that OT administration to either side of the therapeutic dyad results in a more pleasant and communicative interaction between the clinicians and therapists.

Patients of clinicians receiving OT reported significantly lower levels of symptomatic distress compared to patients of clinicians receiving PLC. These findings resonate with the findings reported by Fisher et al. (16), who found that therapists increased levels of OT were associated with a significant decrease in depressive symptoms among their patients. These findings may suggest that biological augmentation of OT may improve clinicians’ capability to be responsive, attuned and empathic towards their clients, and that these interpersonal gestures lead to better therapeutic outcomes (35–37). This may imply that the main mechanism which enables therapeutic change is the activation of the therapists’ attachment system and ability to respond to the patient in an empathic manner.

The results of this study can be considered in light of their empirical and clinical relevance. Although this study primarily aimed to explore the contribution of OT when manipulated at the therapist’s (rather than the patient’s) level, additional theoretical and empirical research is needed to explore the feasibility and utility of such administration in routine clinical settings. Nonetheless, the results can inform future studies focusing on the biological and hormonal determinants of effective therapists (38), to further advance current knowledge on how to improve psychotherapeutic interventions. According to the social salience hypothesis of Shamay-Tsoory and Abu-Akel (39), OT activation is context-dependent, and exerts its effects through the modulation of attention to external contextual social cues. Such a theory potentially implies that OT administered in emergency settings might increase the overall salience of stressful cues or alternatively increase the salience of interpersonal ones. Additional studies are needed to fully delineate the impact of OT facilitation and its context-dependent effects in these settings.

Although the results of this study can inform future research, several limitations should be noted. The small number of participating clinicians and patients, as well as the short timeframe of data collection, limits the generalizability of the results. Additional studies are needed to further validate the results, using larger sample size. Since no checks were performed to make sure that clinicians were unaware of the substance they received, we cannot exclude the possibility that the ratings were biased by self-identification. Future studies should aim to replicate our findings while verifying randomization. A further limitation is the absence of clinician-reported measures, which were not collected due to concerns about its feasibility in emergency settings. Although the final sample of participants in this study included only male clinicians, future studies should also measure estrogen levels and menstrual cycle phase among women, to account for potential hormonal effects. Side effects were not documented in this study, future studies should aim to further test whether OT has side effects when administered to practitioners in emergency settings. Due to the exclusion of two female practitioners due to lack of patients in their shift, the final sample included only male practitioners. Additional studies are needed to examine the effects of OT administration on both female and male practitioners. Practitioners were randomized to either receive OT or PLC in two different shifts, where they met different patients. Thus, the possibility that the reported differences between groups were attributed to the patients’ pre-existing differences cannot be excluded. Notwithstanding these limitations, the results of the study highlight the potential empirical and clinical advancements which can be made by further testing the effects of clinicians OT to routine practice, in order to improve patient care.
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Introduction

The abuse of psychiatric inpatients in psychiatric hospitals is a global concern. Although the prevalence may be underestimated due to underreporting rates of physical abuse and restraint have been reported at 6% and 40%, respectively. However, data on this issue are scarce, where the picture is further complicated by the difficulty in defining “abuse” within a context where certain coercive measures are legally permitted. This study aimed to investigate the prevalence of such abuse and its psychological and workplace-related correlates.


Methods

We conducted a cross-sectional survey of 203 nursing staff working in eight psychiatric hospitals located in both rural and urban areas of Japan. A self-administered, web-based questionnaire battery assessed demographic characteristics, workplace violence, inappropriate and abusive behaviors, moral sensitivity, ethical climate, attitudes toward recovery, job stressors, and moral distress.


Results

The prevalence of respondents who reported experiencing at least one of the 32 abusive behaviors of interest was 87.1%, with ignoring or rejecting patients being the most common form. Logistic regression analysis revealed that experience of workplace violence and more recovery-oriented attitudes were significantly associated with higher odds of engaging in abusive behaviors (adjusted odds ratios: 3.37 and 1.17, respectively), whereas greater moral sensitivity and longer clinical experience were inversely associated (adjusted odds ratios: 0.92 and 0.95, respectively).


Discussion

These findings indicate a relatively high prevalence of nurse-to-patient abuse in Japanese psychiatric hospitals and highlight the complex interplay of individual and workplace factors in such behaviors. This evidence may serve as a foundation for the development of targeted interventions aimed at preventing abuse in psychiatric care settings.
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1 Introduction

Psychiatric inpatients are among the most vulnerable patient groups, as severe mental illness and institutional power imbalances can leave them open to mistreatment. Unfortunately, abuse in psychiatric hospitals continues to be a major global concern. The World Health Organization (WHO) and the Office of the United Nations High Commissioner for Human Rights (OHCHR) jointly published Mental Health, Human Rights and Legislation: Guidance and Practice (2023), which documented persistent violations such as arbitrary detention, prolonged seclusion, physical restraint, and forced treatment in psychiatric facilities across various countries (1). These coercive practices are often justified as therapeutic interventions but may infringe upon patients’ dignity and autonomy when applied inappropriately. Previous research similarly highlights instances of patient abuse and neglect in inpatient psychiatry, even in recent years (2), however, empirical data on the scope of the problem remain limited. Many incidents of abuse likely go unreported; for example, professional sexual misconduct in healthcare is believed to be widely underreported because of problematic reporting processes (3). As a result, the prevalence of abuse is hard to ascertain. Nevertheless, patient surveys confirm that abuse does occur: in one 10-year follow-up study of patients with psychosis, 6% reported experiencing physical abuse by hospital staff during hospitalization (4). High rates of coercion were also observed in that cohort (i.e. 62% of patients were involuntarily admitted, and 40% were restrained) (4), underscoring how common forceful interventions are. These findings suggest that although overt abuse by staff may be under-recognized, coercive or distressing practices are frequent and can easily cross ethical lines.

A key challenge in mental health care is defining and preventing “abuse” within a context where certain coercive measures are legally and clinically sanctioned. In general, abuse of patients can manifest in various forms, including not only physical violence but also psychological mistreatment, sexual exploitation, financial exploitation, and neglect of care. Such abuse may result from individual misconduct or be embedded in routine clinical practices. In Japan, coercive measures such as involuntary hospitalization, seclusion, and physical restraint are legally permitted under the Mental Health and Welfare Act when patients are deemed at risk of harming themselves or others. These interventions are intended to ensure safety but, when applied excessively, for prolonged periods, or without sufficient justification or respect for patient dignity, they may constitute abusive practices. This concern is not unique to Japan but has been raised internationally as well. The WHO notes that coercive or substandard institutional practices—such as forced admission, inappropriate use of restraints, and unsanitary living conditions—remain widespread and constitute violations of patients’ rights (1). Therefore, beyond direct physical, psychological or sexual abuse by staff, there are organizational and institutional dimensions of abuse. A rigid, custodial hospital milieu that overly restricts autonomy or dignity can itself be abusive. Psychiatric nursing illustrates the ethical complexities involved in balancing autonomy and safety. The line between therapeutic coercion and abuse can be thin. For example, the use of physical restraint or seclusion is intended to prevent harm, but if applied excessively or without respect for the patient becomes an act of violence or humiliation (6, 7). Ensuring care is trauma-informed and respectful is crucial, as even well-intended interventions can traumatize patients or erode their trust (8). In this context, the ethical climate of the care setting plays a major role. A positive ethical climate and a recovery-oriented approach—emphasizing patient empowerment and hope—might protect against abusive practices (9), whereas a stressful or punitive work environment could increase the risk of staff mistreating patients (10). A nurse’s moral sensitivity and personal values are also relevant: nurses with higher ethical awareness and empathy may be less likely to engage in or tolerate abuse, whereas those who are desensitized or burned out might rationalize harsh treatment (11). Therefore, we consider the prevention of abuse in psychiatric settings to be not merely a matter of individual ethics, but also a structural issue rooted in organizational policies and institutional culture.

Despite growing conceptual attention to the ethical and institutional dimensions of abuse, empirical research remains limited, especially from the perspective of healthcare staff such as nurses (5). While abuse in mental health settings is widely acknowledged, most existing knowledge is based on patients’ reports or case investigations, rather than data from staff involved in or witnesses to such behaviors. In other caregiving domains, such as nursing homes, staff self-report surveys have been used to quantify abuse and identify risk factors in caregivers (12), but comparable data are virtually non-existent for psychiatric hospitals. This lack of “perpetrator-side” data represents a critical gap in our understanding of the full dynamics of abuse. Furthermore, the mechanisms and risk factors of abusive conduct in psychiatric nursing remain largely speculative. Previous research has suggested that caregiver stress or impaired mental health can contribute to patient abuse (13), but little empirical evidence exists in psychiatric settings. We do not yet know whether, for instance, a nurse’s own experience of being assaulted or threatened by patients (a common occurrence in the psychiatry setting) is associated with a higher likelihood of that nurse later engaging in aggressive or abusive behaviors. Similarly, concepts like moral distress—the psychological stress nurses feel when they cannot act according to their ethical beliefs—might play a role in the erosion of compassionate care, potentially leading to callous or harmful behaviors (13, 14). Environmental factors are also plausible contributors: a poor ethical climate on the ward (where unethical behavior is ignored or normative) could facilitate abuse, whereas strong leadership and a culture of ethical accountability might curb it (15, 16). Furthermore, nurses who adopt a recovery-oriented model—prioritizing patient choice, hope, and rehabilitation—may manage conflicts more respectfully than those with a more authoritarian or pessimistic outlook, who may be more prone to resort to coercive or punitive measures (17). To date, however, no study has rigorously examined how such psychological and workplace factors correlate with instances of nurse-to-patient abuse. Addressing this gap is crucial for developing evidence-based strategies to prevent mistreatment in psychiatric care.

The present study aims to clarify the prevalence of abuse perpetrated by nurses in psychiatric hospitals, as well as to identify factors associated with abusive behaviors. The findings are expected to provide evidence to inform prevention strategies that aim to safeguard vulnerable patients, enhance therapeutic environments, and uphold the human rights and dignity of individuals receiving mental health care. These insights may assist managers, policymakers, and practitioners in implementing evidence-based measures to eliminate abuse and promote safer, more ethical inpatient psychiatric care.


2 Materials and methods


2.1 Study design and setting

We employed a cross-sectional study design to investigate the frequency of abuse by nursing staff within psychiatric hospitals and the associated factors. The study adhered to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines. The research was conducted between November and December 2024 using a web-based, self-administered questionnaire. The online platform used for data collection ensured participant anonymity and confidentiality. Eligible participants were nursing staff working in psychiatric hospitals in Japan. The inclusion criteria were as follows: 1) currently employed as a registered nurse, assistant nurse, or nurse aide; 2) working in inpatient psychiatric wards; and 3) not serving in a managerial or supervisory position.


2.2 Data collection

This study involved nursing staff working in eight psychiatric hospitals recruited from regions across Japan, including both urban and rural regions (i.e. Tohoku, Kanto, Kinki, and Kyushu). These hospitals were selected either because of their participation in academic conferences on abuse prevention or their existing relationships with the first author. All participating hospitals were actively engaged in abuse prevention initiatives, which was a prerequisite given the sensitivity of the topic and the legal obligations surrounding abuse reporting.

Initial contact was made with each hospital’s director of nursing to request participation. After confirming which psychiatric wards could potentially cooperate, invitation letters were distributed in numbers corresponding to the estimated numbers of eligible staff. These letters included a QR code linked to the survey. Participation was entirely voluntary. A total of 685 survey invitations containing a QR code were distributed, and 209 responses (response rate, 30%) were received. After removing 6 duplicate entries, 203 unique responses were included in the analysis.


2.3 Measures


2.3.1 Overview

The questionnaire consisted of the following components: demographic characteristics, workplace violence, abusive behaviors, the Japanese version of the Moral Sensitivity Questionnaire 2018 (J-MSQ2018), the Japanese version of the Hospital Ethical Climate Survey (J-HECS), the Japanese version of the Recovery Attitude Questionnaire (RAQ), the Psychiatric Nurse Job Stressor Scale (PNJSS), and the Moral Distress Scale for Psychiatric Nurses (MDS-P).


2.3.2 Demographic characteristics

Demographic characteristics included sex, age, qualification (registered nurse, enrolled nurse, or nurse aide), employment status (full-time or part-time), years of clinical experience, years of psychiatric nursing experience, ward function (psychiatric emergency and acute care ward, general psychiatric ward, psychiatric long-term care ward, or other), ward type (locked, open, or mixed), and experience of workplace violence. Experience of workplace violence was assessed using a single item asking whether participants had experienced any physical, psychological, sexual, or other form of violence from patients during the past 12 months (response options: Yes/No).


2.3.3 Abuse measures

To assess abusive behaviors by nursing staff, we developed a 32-item original questionnaire. The items were derived from three primary sources: 1) the Psychiatric Experiences Questionnaire (18), which categorizes experiences such as coercion, verbal abuse, and institutional procedures; 2) findings from a Japanese cross-sectional survey investigating abusive behaviors and ethical practices among psychiatric nurses (19); and 3) qualitative data obtained from preliminary interviews conducted by the present research team. The interview data were collected from psychiatric nursing managers, who shared their perceptions and experiences regarding abusive behaviors and their contributing factors in clinical practice. On the basis of insights from these interviews, we generated and refined items to reflect real-world ethical challenges faced by nurses. Before data collection, all items were reviewed by all authors to ensure their clarity and comprehensibility.

The items encompass a wide range of inappropriate behaviors, including physical, psychological, sexual, and economic abuse, neglect, and human rights violations. Among these, “use of excessive physical force during restraint” referred to situations in which nurses applied unnecessary or disproportionate force when restraining a patient. In Japan, the Mental Health and Welfare Act permits physical restraint only when necessary to prevent imminent harm to the patient or others, and requires medical authorization and documentation. Participants were asked to indicate the frequency with which they had engaged in each behavior over the past 12 months using a six-point Likert scale, where 1 = Never, 2 = Once, 3 = Rarely (once every 6 months), 4 = Occasionally (every 2–3 months), 5 = Monthly, and 6 = Weekly or more. They were instructed to choose the number that best reflected their experience, even if it was not an exact match. In the present study, the 32-item abuse questionnaire demonstrated good internal consistency (Cronbach’s α = 0.90, N = 203).


2.3.4 Moral sensitivity

Moral sensitivity was assessed using the J-MSQ2018 (20), developed on the basis of the revised Moral Sensitivity Questionnaire (21). The original Moral Sensitivity Questionnaire consisted of nine items assessing three domains: moral strength, moral responsibility, and moral burden. The first Japanese version demonstrated structural validity but showed low internal consistency in the moral responsibility subscale (Cronbach’s α = 0.144), prompting the development of the J-MSQ2018. The J-MSQ2018 contains nine items—three per domain—rated on a six-point Likert scale ranging from “not at all applicable” to “very applicable.” In the present study, the Cronbach’s α coefficients were 0.835 for the total score, 0.801 for moral strength, 0.627 for moral burden, and 0.766 for moral responsibility.


2.3.5 Ethical climate

Ethical climate was measured using the Japanese version of the J-HECS, developed by Inagaki et al. (22) on the basis of the original HECS (23). The scale evaluates nurses’ perceptions of the ethical climate across five domains: peers, patients, managers, the hospital, and physicians. The J-HECS includes 18 items rated on a five-point Likert scale ranging from 1 (“not at all true”) to 5 (“almost always true”). In the present study, the Cronbach’s α coefficients were 0.938 for the total score, 0.843 for peers, 0.931 for managers, 0.872 for the hospital, 0.739 for patients, and 0.836 for physicians.


2.3.6 Recovery attitudes

Attitudes towards recovery were assessed using the Japanese version of the seven-item Recovery Attitudes Questionnaire (RAQ), originally developed by Borkin et al. (24) and translated and validated by Chiba et al. (25). The RAQ assesses beliefs about the possibility and nature of recovery from mental illness and includes two subscales: “Recovery is possible and needs faith” (Belief) and “Recovery is difficult and differs among people” (Difficult). Items were rated on a five-point Likert scale ranging from “strongly disagree” to “strongly agree.” In this study, the Cronbach’s α coefficients were 0.830 for the total score, 0.714 for the belief subscale, and 0.765 for the difficulty subscale.


2.3.7 Job stressor

Job stressor was measured using the PNJSS, developed by Yada et al. (26). The Psychiatric Nurse Job Stressor Scale (PNJSS) includes 22 items across four domains: Psychiatric Nursing Ability, Attitude of Patients, Attitude Toward Nursing, and Communication. Items were rated using a 0–100-point visual analogue scale, with higher scores indicating greater perceived stressor. The Cronbach’s α coefficients in this study were 0.823 for the total score, 0.882 for Psychiatric Nursing Ability, 0.808 for Attitude of Patients, 0.630 for Attitude Toward Nursing, and 0.758 for Communication.


2.3.8 Moral distress

Moral distress was measured using the MDS-P, developed by Ohnishi et al. (14). This scale was adapted from the Moral Distress Scale for critical care nurses by Corley et al. (27). It comprises 15 items divided into three subscales: Unethical conduct by caregivers (Unethical behavior), Low staffing (Low staffing), and Acquiescence to patients’ rights violations (Tolerance violation). Items were rated on a seven-point Likert scale ranging from 0 (“none”) to 6 (“a great extent”). In the present study, the Cronbach’s α coefficients were 0.861 for the total score, 0.786 for unethical conduct, 0.731 for low staffing, and 0.689 for rights violations.


2.4 Statistical analysis

All analyses were conducted using R software (version 4.3.0; R Development Core Team, Vienna, Austria). First, descriptive statistics were calculated to summarize the prevalence of each of the 32 abusive behaviors. For this purpose, responses were dichotomized based on frequency: “No Engagement” (Never [1]) and “Any Engagement” (Once [2] to Weekly or more [6]). Participants were classified into the Any Engagement group if they reported having engaged in at least one of the 32 behaviors. However, during preparation for logistic regression analysis, we found that some categories of explanatory variables included no participants in one of the outcome groups (i.e., n = 0). To address this issue, we applied an alternative classification based on frequency. In this revised scheme, responses were dichotomized into Low-Frequency Engagement (Never [1] or Once [2]) and High-Frequency Engagement (Rarely [3] to Weekly or more [6]). Participants were classified into the High-Frequency group if they endorsed any of the 32 behaviors at that frequency level. Pearson correlation coefficients were then calculated to examine relationships among the total scores for moral sensitivity (J-MSQ2018), recovery attitudes (RAQ), ethical climate (J-HECS), and job stressor (PNJSS).

To further explore factors associated with abusive behaviors, we conducted a logistic regression analysis using the High-Frequency Engagement classification as the dependent variable. Independent variables included gender, nursing qualification, years of clinical experience, ward type, experience of workplace violence, and total scores on the J-MSQ2018, RAQ, J-HECS, and PNJSS. The significance level was set at p < 0.05. There was no missing data, as the online questionnaire required complete responses.


3 Results


3.1 Prevalence of abusive behaviors

Among the 203 psychiatric nursing staff who completed the survey, 87.1% (n = 177) reported having engaged in at least one abusive behavior in the past year (classified as the “Any Engagement group”). Of all participants, 77.8% (n = 158) reported engaging in at least one abusive behavior at a frequency of “Rarely” or higher (classified as the “High-Frequency group”). The percentages of reported abuse under the two classification categories are presented in Table 1. The most commonly reported abusive behaviors, based on High-Frequency Engagement, were “ignoring or rejecting the patient” (53.2%), “covert medication administration” (37.4%), and “forcing patients to urinate or defecate in diapers” (33.0%). Other frequently cited behaviors included “words or actions that undermine dignity” (24.6%) and “discussing private matters in front of others” (24.1%). Although infrequent, “physical violence against the patient” was reported by 3.9% of participants, and sexual misconduct by 1.5% (Table 1).


Table 1 | Prevalence of self-reported abusive behaviors by occurrence type (N = 203).


	Abuse item
	Any engagement (%)
	High-frequency group (%)



	Ignoring or Rejecting the Patient
	125 (61.6)
	108 (53.2)


	Covert Medication Administration
	88 (43.3)
	76 (37.4)


	Forcing Patients to Urinate or Defecate in Diapers
	87 (42.9)
	67 (33.0)


	Words or Actions that Undermine Dignity
	71 (35.0)
	50 (24.6)


	Providing Toileting or Dressing Assistance in Public View
	59 (29.1)
	50 (24.6)


	Discussing Private Matters in Front of Others
	63 (31.0)
	49 (24.1)


	Using Insulting or Derogatory Nicknames
	58 (28.6)
	47 (23.2)


	Threatening or Intimidating Behavior
	60 (29.6)
	44 (21.7)


	Withholding Environmental Maintenance Without Medical Reason
	51 (25.1)
	44 (21.7)


	Inadequate Informed Consent for Treatment
	45 (22.2)
	34 (16.7)


	Intimidating or Punitive Response to Bathing Refusal
	49 (24.1)
	30 (14.8)


	Punitive Use of Restraint
	32 (15.8)
	26 (12.8)


	Withholding Personal Hygiene Care Without Medical Reason
	31 (15.3)
	26 (12.8)


	Excessive Force in Handling Patients
	35 (17.2)
	25 (12.3)


	Neglecting Patient-to-Patient Violence or Threats
	34 (16.7)
	25 (12.3)


	Neglecting Necessary Care During Restraint
	32 (15.8)
	25 (12.3)


	Ignoring Financial Conflicts Among Patients
	33 (16.3)
	24 (11.8)


	Intimidating or Punitive Response to Food Refusal
	35 (17.2)
	22 (10.8)


	Initiating or Prolonging Restraint for Staff Convenience
	26 (12.8)
	18 (8.9)


	Administering Medication as Chemical Restraint for Staff Convenience
	25 (12.3)
	18 (8.9)


	Punitive Medication Administration
	24 (11.8)
	17 (8.4)


	Use of excessive physical force during restraint
	29 (14.3)
	15 (7.4)


	Withholding Toileting Assistance Without Medical Reason
	20 (9.9)
	14 (6.9)


	Withholding Eating Assistance Without Medical Reason
	16 (7.9)
	14 (6.9)


	Punitive Restrictions on Patient Property
	15 (7.4)
	12 (5.9)


	Punitive Response to Incontinence
	19 (9.4)
	11 (5.4)


	Improper Use of Restraint
	16 (7.9)
	9 (4.4)


	Ignoring Noticeable Patient Abnormalities
	16 (7.9)
	9 (4.4)


	Physical Violence Against the Patient
	12 (5.9)
	8 (3.9)


	Unjustified Management of Patient Property
	9 (4.4)
	6 (3.0)


	Unauthorized Use of Patient Property
	6 (3.0)
	4 (2.0)


	Inappropriate Sexual Contact or Remarks
	6 (3.0)
	3 (1.5)


“Any Engagement” refers to participants who reported having engaged in the behavior at least once. “High-Frequency group” refers to participants who reported having engaged in the behavior at a frequency of “Rarely” or more.



3.2 Participant characteristics and psychological measures

As shown in Table 2, several statistically significant differences were observed between participants in the High-Frequency group (n = 158) and those in the Low-Frequency group (n = 45). In particular, the distribution of nursing qualifications differed significantly between the groups (p = 0.044). Those in the High-Frequency group also had fewer years of clinical experience (mean = 14.1 vs. 19.0 years, p = 0.010). A significant difference was also found in ward type (p = 0.039), with a higher proportion of High-Frequency participants working in locked wards. Additionally, workplace violence was significantly more common among participants in the High-Frequency group (79.7% vs. 48.9%, p < 0.001). No other significant group differences were identified.


Table 2 | Comparison of participant characteristics by frequency of engagement in abusive behaviors (N = 203).


	Variable
	Total
	Low-Frequency Group (n= 45)
	High-Frequency Group (n = 158)
	p-value


	Mean/n (SD/%)
	Mean/n (SD/%)
	Mean/n (SD/%)



	Age (y)
	42.0 (12.1)
	44.9 (12.7)
	41.2 (11.79)
	0.071


	Sex


	 Female
	131 (64.5)
	31 (68.9)
	100 (63.3)
	0.606


	 Male
	72 (35.5)
	14 (31.1)
	58 (36.7)
	 


	Qualification


	 Registered Nurse
	141 (69.5)
	27 (60.0)
	114 (72.2)
	0.044


	 Enrolled Nurse
	35 (17.2)
	7 (15.6)
	28 (17.7)
	 


	 Nurse Aid
	27 (13.3)
	11 (24.4)
	16 (10.1)
	 


	Employment


	 Full Time
	196 (96.6)
	41 (91.1)
	155 (98.1)
	0.071


	 Part Time
	7 (3.4)
	4 (8.9)
	3 (1.9)
	 


	Clinical Experience (y)
	15.1 (10.8)
	19.0 (11.2)
	14.1 (10.5)
	0.010


	Psychiatric Experience (y)
	10.9 (8.3)
	12.2 (8.7)
	10.5 (8.2)
	0.226


	Ward function


	 Acute Ward
	62 (30.5)
	13 (28.9)
	49 (31.0)
	0.929


	 Long-stay Ward
	141 (69.5)
	32 (71.1)
	109 (69.0)
	 


	Ward type


	 Locked
	176 (86.7)
	34 (75.6)
	142 (89.9)
	0.039


	 Open
	21 (10.3)
	9 (20.0)
	12 (7.6)
	 


	 Mixed
	6 (3.0)
	2 (4.4)
	4 (2.5)
	 


	Workplace Violence
	148 (72.9)
	22 (48.9)
	126 (79.7)
	<0.001


	Moral sensitivity (J-MSQ 2018)


	 Total Score
	36.91 (7.85)
	37.69 (9.95)
	36.68 (7.17)
	0.450


	 Moral Strength Score
	10.33 (2.87)
	10.53 (3.45)
	10.28 (2.69)
	0.600


	 Moral Awareness Score
	14.92 (3.46)
	15.40 (4.20)
	14.78 (3.22)
	0.289


	 Moral Responsibility Score
	11.66 (3.25)
	11.76 (3.61)
	11.63 (3.15)
	0.815


	Ethical climate (J-HECS)


	 Total Score
	59.9 (12.9)
	63.0 (16.3)
	59.0 (11.7)
	0.065


	 Colleague Score
	14.7 (3.2)
	15.4 (4.1)
	14.5 (2.9)
	0.115


	 Supervisor Score
	11.3 (3.1)
	11.1 (3.6)
	11.4 (3.0)
	0.642


	 Hospital Score
	12.3 (3.6)
	13.1 (4.2)
	12.1 (3.4)
	0.097


	 Patient Score
	9.8 (2.1)
	10.4 (2.7)
	9.7 (1.9)
	0.052


	 Doctor Score
	11.7 (3.7)
	13.0 (3.8)
	11.3 (3.5)
	0.005


	Job stressor (PNJSS)


	 Psychiatric Nursing Ability Score
	42.2 (15.4)
	39.8 (15.0)
	42.9 (15.5)
	0.229


	 Attitude of Patients Score
	38.3 (18.4)
	34.6 (19.7)
	39.4 (18.0)
	0.126


	 Attitude Toward Nursing Score
	57.2 (15.8)
	52.2 (17.4)
	58.6 (15.1)
	0.016


	 Communication Score
	49.7 (23.0)
	49.5 (26.4)
	49.7 (22.1)
	0.964


	Recovery attitude (RAQ)


	 Total Score
	26.1 (4.8)
	25.2 (6.3)
	26.4 (4.3)
	0.160


	 Belief Score
	14.2 (2.9)
	14.0 (3.5)
	14.2 (2.7)
	0.743


	 Difficulty Score
	12.0 (2.4)
	11.2 (3.1)
	12.2 (2.1)
	0.014


	Moral Distress (MDS-P)


	 Total Score
	44.2 (19.9)
	37.7 (26.1)
	46.1 (17.4)
	0.012


	 Unethical Behavior Score
	15.4 (10.0)
	13.3 (13.0)
	16.1 (8.9)
	0.097


	 Low Staffing Score
	19.0 (7.6)
	16.3 (9.4)
	19.7 (6.9)
	0.007


	 Tolerance Violation Score
	9.8 (6.3)
	8.1 (7.5)
	10.3 (5.9)
	0.042


The High-Frequency group was defined as participants who endorsed at least one of the 32 abusive behavior items at a frequency of “Rarely” (i.e., once every 6 months) or more.

The Low-Frequency group included those who responded “Never” or “Once.”

p-values were calculated using independent samples t-tests or chi-square tests, as appropriate.

SD, standard deviation; J-MSQ 2018, Japanese version of the Moral Sensitivity Questionnaire 2018; J-HECS, Japanese version of the Hospital Ethical Climate Survey; RAQ, Japanese version of the Recovery Attitudes Questionnaire; PNJSS, Psychiatric Nurse Job Stressor Scale; MDS-P, Moral Distress Scale for Psychiatric Nurses.


Regarding psychological measures, no significant group differences were observed in the total scores for the J-MSQ2018, J-HECS, or RAQ. However, the High-Frequency group scored significantly higher on the RAQ “difficulty” subscale (p = 0.014) and the PNJSS Attitude Toward Nursing subscale (p = 0.016). In terms of moral distress, the High-Frequency group reported significantly higher total scores on the MDS-P (mean = 46.1 vs. 37.7, p = 0.012), particularly for the “Low staffing” (p = 0.007) and Tolerance violation (p = 0.042) subscales (Table 2).

Pearson correlation analysis revealed that the J-MSQ2018 score was positively correlated with the RAQ (r = 0.60, p < 0.01) and J-HECS (r = 0.28, p < 0.01) scores. The RAQ and J-HECS scores were also positively correlated (r = 0.32, p < 0.01). In contrast, the PNJSS score was negatively correlated with the J-MSQ2018 (r = –0.29, p < 0.01) and J-HECS (r = –0.35, p < 0.01) scores. No significant correlation was observed between the PNJSS and RAQ scores (r = –0.10) (Table 3).


Table 3 | Correlation matrix of moral sensitivity, recovery attitudes, ethical climate, and job stressors scores.


	
	J-MSQ2018
	J-HECS
	RAQ
	PNJSS



	J-MSQ2018
	–
	0.28*
	0.60*
	-0.29*


	J-HECS
	0.28*
	–
	0.32*
	-0.35*


	RAQ
	0.60*
	0.32*
	–
	-0.10


	PNJSS
	-0.29*
	-0.35*
	-0.10
	–


Data are instrument total scores.

*p < 0.01.

J-MSQ 2018, Japanese version of the Moral Sensitivity Questionnaire 2018; J-HECS, Japanese version of the Hospital Ethical Climate Survey; RAQ, Japanese version of the Recovery Attitudes Questionnaire; PNJSS, Psychiatric Nurse Job Stressor Scale.



3.3 Factors associated with high-frequency engagement in abusive behaviors

Logistic regression analysis identified several factors associated with self-reported frequency of abusive behaviors (Table 4). Experience of workplace violence and RAQ scores were significantly associated with higher risk of high-frequency abuse (adjusted odds ratio [AOR] = 3.37, 95% confidence interval [CI]: 1.49–7.72; AOR = 1.17, 95% CI: 1.05–1.32). In contrast, higher moral sensitivity scores (J-MSQ2018) and longer clinical experience were associated with lower frequency of abuse (AOR = 0.92, 95% CI: 0.86–0.99; AOR = 0.95, 95% CI: 0.92–0.99). No significant associations were found for sex, nursing qualification, ward type, PNJSS scores, or J-HECS scores.


Table 4 | Logistic regression analysis of factors associated with high-frequency engagement in abusive behaviors.


	Variable
	Adjusted OR
	95% CI



	Sex (Ref: Female)
	1.27
	0.54 – 3.13


	Nursing Qualification (Ref: No Qualification)
	2.39
	0.81 – 6.94


	Clinical Experience
	0.95
	0.92 – 0.99


	Ward Type (Ref: Open)
	2.82
	0.98 – 8.03


	Workplace Violence
	3.37
	1.49 – 7.72


	Moral Sensitivity (J-MSQ 2018)
	0.92
	0.86 – 0.99


	Ethical Climate (J-HECS)
	0.97
	0.93 – 1.00


	Recovery Attitudes (RAQ)
	1.17
	1.05 – 1.32


	Job Stressor (PNJSS)
	1.01
	0.97 – 1.06


High-Frequency Engagement was defined as endorsing at least one of the 32 abusive behavior items at a frequency of “Rarely” (i.e., once every 6 months) or more.

Adjusted odds ratios (ORs) were obtained from a multivariable logistic regression model.

Statistical significance was determined on the basis of 95% confidence intervals (CI).

J-MSQ 2018, Japanese version of the Moral Sensitivity Questionnaire 2018; J-HECS, Japanese version of the Hospital Ethical Climate Survey; RAQ, Japanese version of the Recovery Attitudes Questionnaire; PNJSS, Psychiatric Nurse Job Stressor Scale.

Bold values indicate statistical significance at p < 0.05.



4 Discussion

This study investigated the prevalence and determinants of abusive behaviors by nursing staff in psychiatric hospitals in Japan. A high proportion of participants reported engaging in at least one abusive behavior in the past year (88.2%). Furthermore, 77.8% reported engaging in at least one behavior at a frequency of “Rarely” or more, indicating repeated or habitual engagement rather than isolated incidents. Psychological abuse and human rights violation were the most frequently reported. Logistic regression analysis revealed that experience of workplace violence and stronger recovery-oriented attitudes were associated with increased odds of abusive behaviors, whereas greater moral sensitivity and longer clinical experience were associated with decreased odds. These findings highlight the complex interplay of individual, professional, and environmental factors in the occurrence of abuse, and suggest the need for multifaceted preventive strategies that address not only workplace conditions and ethical competencies, but also professional attitudes and beliefs about recovery. These associations should be interpreted with caution, as it is also possible that exposure to abusive environments may, in turn, affect nurses’ moral sensitivity, recovery orientation, or professional attitudes toward recovery.

Patient surveys have reported that between 10% and nearly 50% of individuals with psychiatric hospitalization histories have experienced abuse, although the rates vary depending on the type of abuse assessed (28–30). In contrast, the remarkably high prevalence observed in the present study—87.1% of participants reporting any abusive behaviors, and 77.8% classified as High-Frequency Engagement—calls for careful interpretation. Several factors may contribute to these findings. First, the broad conceptualization of abuse adopted in this study, encompassing not only overt physical or sexual violence but also psychological neglect, coercive practices, and inappropriate behaviors, likely increased the reported rates. Second, the anonymous, self-administered online survey format may have encouraged more honest responses, especially regarding ethically sensitive topics. The rates of the most frequently reported behaviors, such as “ignoring or rejecting the patient,” “covert medication administration,” and “forcing patients to use diapers,” suggest that many abusive actions are not overtly violent but embedded in routine practices and institutional norms. These findings highlight the thin line between standard care procedures and potentially abusive conduct in psychiatric settings. Indeed, a study of individuals who had been hospitalized in psychiatric facilities in Japan found that nearly 90% reported not receiving adequate explanations regarding their admission or treatment (31). In contrast, physical and sexual abuse were reported at much lower rates, which may reflect their social and legal unacceptability or hesitancy to report such behaviors, even anonymously. The gap between the most prevalent behaviors and those identified by staff as the most problematic suggests potential normalization of certain coercive practices (8), underscoring the need for critical reflection on what constitutes ethical care in psychiatric wards.

The present study identified a significant association between experiences of workplace violence and engagement in abusive behaviors among psychiatric nursing staff. This finding aligns with prior research indicating that nurses exposed to violence are more likely to experience emotional exhaustion and compassion fatigue, and to subsequently display aggression towards patients (32). However, this relationship should not be interpreted in terms of a simple causal pathway. Psychiatric care environments inherently involve coercive interventions such as seclusion, physical restraint, and involuntary treatment—practices often perceived by patients as abusive (18). Our own findings also indicated that abuse frequently occurs in situations involving coercion, including forced care procedures. Such inappropriate coercive practices can be experienced by patients as traumatic events and may hinder therapeutic engagement and recovery (33, 34). These coercive measures or abusive behaviors may provoke aggression from patients, leading to a cyclical dynamic in which staff use further coercive or abusive strategies in response (8, 35). Thus, the relationship between patient violence and staff-perpetrated abuse may be bidirectional and embedded within a broader system of institutionalized coercion. Therefore, addressing abuse in psychiatric settings requires not only individual-level interventions such as training and ethical development but also systemic changes that mitigate structural violence and reduce reliance on coercive practices.

Another notable finding was the paradoxical association between stronger recovery-oriented attitudes and a higher likelihood of reporting abusive behaviors. While recovery-oriented care is typically associated with patient-centered and respectful approaches (36, 37), qualitative research has indicated that nurses who deeply commit to recovery principles may experience intensified frustration when systemic or clinical barriers obstruct their efforts to realize those ideals (38, 39). For example, limited institutional resources, rigid protocols, or persistent treatment-resistant symptoms may hinder efforts to promote autonomy and recovery, thereby leading to emotional strain and potentially maladaptive responses. Another possible interpretation involves the role of self-report bias. Person-centered care—a concept closely related to recovery-oriented practice—has been associated with heightened moral sensitivity (40), which, in turn, has been linked to increased recognition of ethical issues in clinical settings (41). Consequently, nurses who value recovery principles may also demonstrate heightened ethical awareness and self-reflective capacity, making them more attuned to ethically troubling behaviors and more inclined to acknowledge them. This interpretation is further supported by the observed positive association between recovery-oriented attitudes and moral sensitivity in the present study. In contrast, nurses with weaker recovery orientations might lack this moral sensitivity, potentially leading to underreporting of abusive behavior. These possibilities underscore the interpretive complexity of self-reported abuse and highlight the importance of complementing quantitative data with qualitative or observational methodologies in future research.

Furthermore, although the ethical climate did not show a significant association with abusive behaviors, participants in the high-frequency group reported significantly lower scores on the subscale related to relationships with psychiatrists. Given that abusive behaviors were commonly observed in coercive care situations, it is possible that difficulties in voicing nursing perspectives to psychiatrists may contribute to moral burden and, indirectly, to ethically inappropriate practices (42). Future studies should therefore examine not only peer relationships among nurses but also interprofessional dynamics and the broader ethical climate within psychiatric organizations.

The findings of this study have broader implications for psychiatric nursing practice, organizational policy, and ethical education. The high prevalence of reported abuse, including both psychological and institutional forms, underscores the need to re-examine routine care practices through a human rights and recovery-oriented lens (43). Prior research has documented widespread incidents and complaints related to coercive practices, highlighting the systemic nature of such issues within psychiatric settings (44). Interventions aimed at reducing abuse must therefore extend beyond individual-level strategies to address systemic and environmental contributors, such as chronic understaffing, inadequate ethical training, and insufficient institutional support. From a theoretical perspective, the results support a systems-based understanding of moral distress and abuse, wherein ethical lapses are not merely personal failings but emerge from structural and contextual constraints. Recent theoretical work has emphasized how structural, cultural, and organizational forces intersect to create conditions in which abuse becomes possible, calling for a transformation of nursing practice through empowerment and systemic change (45). Clinically, these findings advocate for integrated staff support systems, including regular ethical debriefings, interdisciplinary ethics rounds, and mechanisms for reporting and addressing moral concerns (46, 47). At the policy level, the implementation of institutional accountability frameworks and routine ethical audits may serve as preventive mechanisms (2). These multifaceted approaches are essential to fostering a safe and ethically sound care environment in psychiatric settings.


4.1 Strengths and limitations

Several limitations of the present study should be acknowledged when interpreting the findings. First, the use of a cross-sectional, self-reported survey design limits causal inference and introduces the possibility of recall and social desirability biases. Because the relationships between variables were examined at a single point in time, the directionality of associations cannot be determined, and reverse causality cannot be ruled out. Although the anonymity of the online format may have encouraged honest reporting, the sensitive nature of the topic may still have led to underreporting or selective disclosure. Although questionnaires were sent according to the requests of nursing managers at each facility, the exact number actually distributed is unknown, which may have introduced response bias. Nevertheless, even if the prevalence was underestimated, the results clearly reveal the existence of abusive practices and strongly indicate the need for preventive measures. In addition, because this study adopted a broad definition of abuse, the overall prevalence was high. As a result, we reclassified the frequency of abusive behaviors and examined the associated factors. In future research, it will be important to investigate these factors in greater detail for each specific type of abuse. Second, the participating hospitals were all engaged in abuse prevention initiatives, which may limit generalizability to institutions with different organizational cultures or priorities. Depending on how these initiatives influenced staff awareness and reporting behaviors, the prevalence of abuse could have been either underestimated (if staff became more cautious in their self-reports) or overestimated (if awareness increased their sensitivity to inappropriate behaviors). Third, although the original abuse questionnaire was developed on the basis of prior literature and preliminary qualitative interviews, it remains a newly constructed instrument. As such, it may not fully capture the breadth or nuances of abusive behaviors occurring in real-world clinical settings. In the present study, the internal consistency of the 32-item scale was good (Cronbach’s α = 0.90); however, formal validation procedures such as factor analysis and construct validity testing were not conducted. Future studies should incorporate longitudinal and mixed-methods designs to examine the dynamics of abuse over time and explore contextual factors in greater depth. Triangulating self-report data with observational or patient-reported measures may also improve the robustness of the findings. Fourth, although this study examined individual and attitudinal factors such as moral sensitivity, recovery orientation, and occupational stress, organizational and contextual factors (e.g., staffing levels, nurse-to-patient ratios, and ward climate) were not assessed. However, a qualitative study of psychiatric nursing managers’ perspectives (42) suggested that organizational and cultural factors may contribute to abusive behaviors. Future research should integrate both individual- and organizational-level data to gain a deeper understanding of how institutional environments influence the occurrence and prevention of abuse. Despite these limitations, the present study contributes important empirical evidence on the prevalence and correlates of staff-perpetrated abuse in psychiatric settings and underscores the need for ethically grounded, system-level interventions to foster safer and more respectful care environments.


5 Clinical implications and conclusion

This study investigated the prevalence of and factors associated with abusive behaviors by nursing staff in psychiatric hospitals in Japan. A substantial proportion of nurses reported engaging in various forms of abuse such as neglect, covert medication, and coercive care practices. Importantly, abusive behavior was associated with individual, professional, and contextual factors, including workplace violence, moral sensitivity, recovery-oriented attitudes, and clinical experience. These results underscore the complexity of abuse in psychiatric settings and highlight the need for multifaceted preventive strategies. Addressing abuse may require not only improving working conditions and reducing staff exposure to violence, but also enhancing ethical awareness and fostering organizational environments that support humane and recovery-oriented care. Future research should further investigate the mechanisms underlying staff-perpetrated abuse and develop evidence-based interventions that can be integrated into psychiatric care systems. Ultimately, promoting ethical practice and protecting patient dignity must remain central goals in psychiatric nursing.

The findings of this study highlight the urgent need for psychiatric healthcare systems to recognize and address abusive behaviors by nursing staff. Many of the reported behaviors—such as neglect, verbal mistreatment, and covert coercion—are deeply embedded in daily routines and may go unrecognized without critical ethical reflection. Clinical practice must therefore integrate ongoing education on ethical care, promote moral sensitivity, and establish organizational cultures that prioritize patient dignity and recovery-oriented approaches. Moreover, addressing staff exposure to workplace violence and ensuring adequate staffing are essential steps in mitigating conditions that may be linked to abusive behaviors. Routine ethical audits, structured debriefings, and open communication channels may further support staff in delivering safe, respectful, and ethically sound care.
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BD-I BD-NOS
Sample size 45 13 13
Age (mean (SD)) 52.60 (15.06) 51.46 (15.22) 51.54 (11.25) ns
Length of first hospitalization (median [IQR]) 15.00 [8.00, 22.00] 14.00 [7.00, 17.00] 10.00 [6.00, 15.00] ns.
Gender (N (Female %)) 23 (51.1) 8 (61.5) 9 (69.2)
Mood stabilizer at first discharge (%)
No. 15 (33.3) 5(38.5) 5(38.5) ns.
Yes 30 (66.7) 8(61.5) 8(61.5)
No. of comorbidities (median [IQR]) 1.00 [0.00, 2.00] 1.00 [0.00, 2.00] 0.00 [0.00, 2.00] ns.
No. of medications prescribed (median [IQR]) 3.00 [2.00, 5.00] 3.00 [3.00, 4.00] 3.00 [2.00, 4.00] ns.
Age at Onset < 18 (%)
Not available 9 (20.0) 3(23.1) 0(0.0) ns.
No 35 (77.8) 8(61.5) 13 (100.0)
Yes 1(22) 2 (15.4) 0(0.0)
Index Episode (%)
Depressive 21 (46.7) 10 (76.9) 6 (46.2) ns.
[Hypo]manic 16 (35.6) 0 (0.0) 2(15.4)
Not available 8 (17.8) 3(23.1) 5(38.5)
Long-acting Injection (%)
No 30 (66.7) 11 (84.6) 12 (92.3) ns.
Yes 15 (333) 2(15.4) 1(7.7)
Prevalent Polarity (%)
Depressive 12 (26.7) 11 (84.6) 7 (53.8) <0.001
Manic 22 (48.9) 0(0.0) 0(0.0)
Mixed 2 (4.4) 2(15.4) 4(30.8)
None 9 (20.0) 0(0.0) 2 (15.4)
No. Psych Admissions (median [IQR]) 2.00 [1.00, 3.00] 2.00 [1.00, 2.00] 2.00 [1.00, 2.00] ns.
No. Med Admissions (median [IQR]) 0.00 [0.00, 1.00] 0.00 [0.00, 0.00] 0.00 [0.00, 0.00] ns.
No. Psych Admissions (Total) 45 13 13
No. Med Admissions (Total) 13 2 3
No. deaths
Suicide 0 0 1
Other causes (unknown, lymphoma, 4 0 0
COVID-19)

BD-I, Bipolar Disorder Type I; BD-1I, Bipolar Disorder Type II; BD-NOS, Bipolar Disorder - Not Otherwise Specified; IQR, interquartile range; n.s., not significant; SD, standard deviation.
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Characteristic

Number of patients

Value (% of total cohort)

3819

Mean age in years (range)

39.53 (18-81)

Gender

Female 1354 (35.5%)
Male 2460 (64.4%)
Other 5(0.1%)
Diagnosis

Schizophrenia spectrum and
psychotic disorders

2148 (56.2%)

Bipolar and related disorders

779 (20.4%)

Substance-related and addictive disorders

725 (19.0%)

Depressive disorder
Neurocognitive disorder

Personality disorder

689 (18.0%)
311 (8.1%)

278 (7.3%)

Missing diagnosis

206 (5.4%)

Other

581 (15.2%)

Admission Status

Involuntary 1849 (48.4%)
Voluntary 1769 (46.3%)
Missing 201 (5.3%)

Admission Location

Acute care program
Forensic program

Geriatric psychiatry program

3229 (84.6%)
237 (6.2%)

309 (8.1%)

Chronic Schizophrenia program

44 (1.1%)
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DASA peak score Number (%)

0 912 (23.9%)
1 680 (17.8%)
2 502 (13.1%) 7
3 484 (12.7%)
4 358 (9.4%)
) 291 (7.6%)
6 270 (7.1%)
7 321 (8.4%)
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Number (%)

Days 1 to 3 217 (5.7%)
Days 4 to 7 172 (4.5%)
Week 2 130 (3.4%) ‘
Week 3 52 (1.4%)
Week 4 25 (0.7%)
Week 5 10 (0.3%)
Week 6 12 (0.3%)
Week 7 10 (0.3%)
Week 8 5(0.1%)
Week 9 (57 - 60 days) 1 (0.0%)
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Week 1 2 x sessions Introduction to Motiv8

Week 2 3 x sessions 1 x session

Week 3 3 x sessions 1 x session 1 x session Physical health
education session

Week 4 3 x sessions 1 x session Sleep session
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Age

Under 20 years 124 6.0
Over 70 years 468 | 22.7
Diagnosis based on ICD-10

FO: Mental disorders due to known physiological conditions 238 115
Dementia 185 9.0
F1: Mental and behavioral disorders due to psychoactive 18 57
substance use

F2: Schizophrenia, schizotypal, delusional, and other non-mood 822 39.8
psychotic disorders

F3: Mood [affective] disorders 536 26.0
F4: Anxiety, dissociative, stress-related, somatoform, and other 130 63
nonpsychotic mental disorders

F5: Behavioral syndromes associated with physiological 16 0.8
disturbances and physical factors

F6: Disorders of adult personality and behavior 21 1.0
F7: Intellectual disabilities 70 3.4
E8: Pervasive and specific developmental disorders 83 4.0
Clinical profile

Cross-sectional: symptom severity 1457 = 70.6
Cross-sectional: impact on society and family 1480 71.7
Longitudinal: initial onset 434 21.0
Longitudinal: relapse 1510 432
Longitudinal: caregiver crisis 131 63
Longitudinal: lack of information 26| 13
Predictive: essentiality of inpatient treatment (otherwise 1406 = 68.1
symptoms will worsen or linger)

Predictive: expected to improve with inpatient treatment 1109 53.7
Emergency treatment requirements

Harm to others 757 36.7‘
Self-injury 542 263 ‘
Clinical profile ‘
Lack of autonomy 938 454
Irrational refusal or lack of desire for help 492 238
Other social dysfunction 927 | 449
Purpose of hospitalization

24-hour professional care 1396 67.6
Medication management 1378 66.8
Elaborate diagnosis and rapid assessment of treatment efficacy 589 285
Safety ensured by specialized equipment 699 339
Dedication to recuperation 793 384
Specific treatment 182 8.8
Preservation of home functions through respite for 412 20.0
household members

Need for a high-acuity unit (outcome)

0: Not necessary 30 15
1 22 11
2 69 33
3 86 42
4 61 3.0
5 204 9.9
6 139 6.7
7 258 | 125
8 428  20.7
9 222 | 10.8
10: Absolutely necessary 545 264

ICD-10, International Classification of Diseases 10" Revision.
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Variable of Interest Total N Average Range

(s.d.)
Age at entry (years) 29 36.5(9.9) 20-61
Gender Total N N (yes) %
Male 29 25 89.7%
Ethnicity ‘
White (British/Other) 29 22 75.9%
Mixed or Multiple Ethnic Group 29 3 ‘ 10.4%
Black, Black British, Caribbean, 29 3 10.4%
or African
Other 29 1 3.5%

Educational Status

Higher/Further Education (University, = 29 6 20.7%
A-Level, General Notational

Vocational Qualification, Business

and Technology Education Council)

General Certificate Secondary 29 5 17.2%
Education or Equivalent

Othern 29 5 17.2%
Reported no completed education 29 13 44.8%

Living Status Prior to Admission

Hospital inpatient longer than 5 years = 29 16 55.2%
With parents or other family 29 5 17.2%
Lives alone 29 2 6.9%
No fixed abode 29 2 ‘ 6.9%
Other (justice system) 29 4 ‘ 13.8%

Religious Beliefs

No Religion 29 14 41.4%
Christian 29 9 31%
Other~ 29 5 17.2%
Prefer not to say 29 1 3.5%

Legal Status*

1983 MHA Section 37 29 6 20.7%
1983 MHA Section 37/41 29 10 34.5%
1983 MHA Section 47 V 29 1 3.5%
1983 MHA Section 47/49 29 5 17.2

1983 MHA Section 3 29 7 24.1%

Marital Status

Single/Divorced 29 28 96.6%

Aincluded prison courses, vocational (city and guilds).
~included Muslim, apostle, spiritual, unsure.
*see Supplementary Data Sheet 1 for definitions of legal status.
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Coeffici 95% CI

Age
Under 20 years 031 -0.08 0.70 0.12
Over 70 years 0.22 -0.46 0.03 0.09

Diagnosis based on ICD-10

Dementia -0.30 -0.66 0.07 0.12
F1: Mental and behavioral disorders due to psychoactive substance use -0.34 -0.72 0.03 0.07
F4: Anxiety, dissociative, stress-related, somatoform, and other nonpsychotic mental disorders -0.37 -0.74 0.00 0.05
F5: Behavioral syndromes associated with physiological disturbances and physical factors 084 -0.16 1.83 0.10
F6: Disorders of adult personality and behavior -0.29 -1.16 0.59 0.52
F7: Intellectual disabilities -0.21 -0.70 029 0.41
F8: Pervasive and specific developmental disorders -0.19 -0.67 029 0.43

Clinical profile

Cross-sectional: symptom severity 0.63 0.39 0.87 | <0.001
Cross-sectional: impact on society and family 0.12 -0.09 034 0.25
Longitudinal: initial onset 041 -0.07 0.90 0.10
Longitudinal: relapse 0.09 -0.36 054 0.70
Longitudinal: caregiver crisis -0.35 -0.75 0.05 0.09
Longitudinal: lack of information 0.28 -0.60 116 0.54
Predictive: essentiality of inpatient treatment (otherwise symptoms will worsen or linger) 1.10 0.86 135 | <0.001
Predictive: expected to improve with inpatient treatment 0.18 002 038 0.08

Emergency treatment requirements

Harm to others 0.76 0.56 097 | <0.001
Self-injury 045 0.24 0.67 | <0.001
Lack of autonomy -0.02 -0.21 0.17 0.83
Irrational refusal or lack of desire for help 0.25 0.02 0.47 0.03
Other social dysfunction 0.45 0.26 0.65 | <0.001

Purpose of hospitalization

24-hour professional care 0.88 0.66 1.09 | <0.001
Medication management 0.45 0.24 0.67 | <0.001
Elaborate diagnosis and rapid assessment of treatment efficacy -0.05 -0.27 0.16 0.62
Safety ensured by specialized equipment 0.67 047 087 | <0.001
Dedication to recuperation -0.07 -0.26 0.12 0.46
Specific treatment 0.72 0.41 1.03 | <0.001
Preservation of home functions through respite for household members -0.19 -0.42 0.03 0.10

CI, confidence interval; ICD-10, International Classification of Diseases 10" Revision.
The analysis was performed excluding variables with a VIF of 10 or higher (i.e., 0, F2, and F3).
Adjusted R-squared value: 0.37.
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Variable of Interest Total N

Mental Health Diagnosis

Paranoid Schizophrenia 29 21 724%
Schizophrenia Unspecified 29 b 6.9%
Schizoaffective Disorder ‘ 29 4 13.8%
Delusional Disorder ‘ 29 1 3.5%
Emotionally Unstable Personality Disorder 29 1 3.5%
Previous Admissions
At GMMH Secure Services 29 14 42.3%
Any Other Services 29 17 58.6%
Medication Class
Antipsychotics 29 27 93%
Antidepressants 29 16 55%
Anxiolytics 29 8 28%
Other Health Medication 29 24 83%
Digestion Medication 29 14 48%
Asthma Medication 29 8 28%
Supplements (e.g. vitamins) 29 23 79%
Any Other Medication 29 20 69%
Median Range
Number of different mental health medications 29 3 1to6
Number of different mental health medications which have an impact on weight 29 2 Oto6
N %

Family History of Mental Health Conditions
Mother 29 8 28%
Father 29 4 14%
Sister 29 6 21%
Brother 29 4 14%
Other (child, grandparent, uncle) 29 5 17%
Treatment Received Current Previous

% %
Psychological Therapies (Total) 29 12 41.4% 27 93.1%
Cognitive Behavioural Therapy (CBT) 29 4 14% 10 34%
Dialectical Behavioural Therapy (DBT) 29 1 3% 2 7%
Group Therapy 29 - - 10 34%
Psychology Sessions 29 4 14% - -
Compassion Therapy 29 2 7% 1 3%
Psychological Schema Therapy 29 1 3% 1 3%
Exposure Response Therapy 29 - - 1 3%
Psychosocial Therapy 29 - - 1 3%
Family History of Mental Health Conditions
Cognitive Analytic Therapy 29 - - 1 3%
Offender Related (Total) 29 2 7% 5 17.2%
Relapse Prevention 29 1 3% 3 10%
Psychology Offender Related Therapy 29 1 3% - -
Life Minus Violence 29 = - 2 7%
Other (Total) 29 1 3% 7 24.1%
Family Therapy 29 - 2 = "
Eye Movement Desensitisation and Reprocessing (EMDR) 29 = = 1 3%
Art Therapy 29 1 3% 1 3%
Healthy Relationships 29 - = 1 3%
Anger Management 29 - - 1 3%
Speech Therapy 29 - - 1 3%
Cognitive Skills/Advance Thinking 29 - - 2 7%
Substance Misuse 29 2 7% 1 3%
Drug and Alcohol Counselling 29 2 7% 1 3%
Physical Health Indicators
Recorded Medical Conditions
Asthma ‘ 29 7 24%
T2 Diabetes 29 7 24%
High Cholesterol 29 7 24%
Hypertension 29 7 24%
Epilepsy 29 2 7%
Heart Arrythmia 29 2 7%
Obstructive Sleep Apnoea 29 2 7%
BMI
Normal Weight (18.5-24.9) 28 4 14.3%
Overweight (25-29.9) 28 7 25%
Obese (30+) 28 17 60.7%
Overweight or Obese (25+) 28 24 85.7%

AWhere N>1 per condition.
Clinical Demographics.
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Failure

Mode

Current
Controls

RPN
(S/O/D)

Action Plan

Initial
Assessment

Positioning
Management

Skin
Hygiene

Nutritional
Support

Catheter
Management

Monitoring
for Infection

Skin
Dressing

Functional
Exercise

Incomplete
or delayed
skin

assessment

Pressure
from
prolonged
positioning

Poor skin

hygiene &
moisture

management

Insufficient
nutrition
affecting
skin health

Prolonged
catheter
retention

Failure to
detect
infection
early

Dressing
removed
prematurely
or incorrectly

Lack of
participation
in

mobility
exercises

High workload, lack of
training, patient agitation, low
mobility, comorbid diseases
such as diabetes, etc

Sedation, restraints, lack of
awareness of
proper positioning

Lack of awareness, inadequate
products, insufficient
staff supervision

Inadequate food intake, poor
adherence to nutrition plan,
low immunity

Delayed replacement, lack of
education on catheter care

Missed non-verbal cues,
inadequate staff awareness,
low immunity

Patient agitation, lack of
proper dressing techniques,
poor material choice

Insufficient guidance, low
patient motivation,
‘mobility restrictions

RPN, Risk Priority Number; O, Likelihood; S, Severity; D, Detectability.
The FMEA team identified 8 major risk factors for ICU psychiatric patients, including initial assessment, posture management, skin hygiene, nutritional support, catheter management, infection
monitoring, skin dressing and functional exercise. The failure modes, causes, effects and current control of risk factors were analyzed in team. Finally, the RPN was calculated according to O, S, D,
and the RPN was calculated. The action plan was prioritized based on the RPN results.

Missed early
signs of skin
breakdown,
hyperglycemia

Pressure ulcers,
skin
breakdown,
discomfort

Skin irritation,
infection,
increased risk
of breakdown

Impaired skin
regeneration,
delayed healing

Skin irritation,
urinary tract
infections
(UTIs), sepsis

Sepsis,
worsening
infection,

skin breakdown

Infection,
delayed healing,
skin irritation

Muscle
atrophy, skin
breakdown due
to immobility

Staff training,
behavioral tools,
blood sugar monito

Turning schedules,
special mattresses,
repositioning
protocols

Skin care
guidelines,
moisture barriers,
routine checks

Nutritional
assessment,
supplements,
diet monitoring

Timely catheter
checks,
replacement
protocols,
education

Monitoring
protocols, infection
screening, non-
verbal cue training

Tamper-proof
dressings, proper
application
techniques

Physical therapy
involvement,
patient education

8/6/4

9/713
=189

9/6/3
=162

716/4
=168

9/5/4
=180

9/5/4
=180

8/6/3
=144

7/6/3
=126

Implement routine skin assessments within
12-hour intervals, With the support of an
endocrinologist, a glucose-lowering treatment
plan was developed.

Create a standardized repositioning protocol;
enforce schedule adherence.

Provide targeted training on skin care
protocols and use of barrier creams.

Develop a nutrition improvement plan with
daily monitoring and support
from dieticians.

Set up alarms for catheter checks; provide
regular catheter care training for staff.

Implement real-time infection monitoring;
enhance staff training on non-verbal signs
of infection.

Develop and enforce standards for dressing
application; offer training on
dressing techniques.

Increase patient engagement with targeted
functional exercises.
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Characteristic Observation

Dermatologic, n (%)

Yes 31 (5.04) 17 (7.56) 14 (3.59) 469 0.03
No 584 (94.96) 208 (92.44) 376 (96.41)
Age, Mean + SD 4433 £ 9.87 4342 +13.84 44.85 + 653 174 0.08

Sex, n (%)
Male 400 (34.96) 86 (38.22) 261 (33.08) 166 0.20
Female 215 (65.04) 139 (61.78) 129 (66.92)

Partner, n (%)

Have partner 191 (31.06) 64 (28.44) 127 (32.56) 1.13 0.29
Sigle 424 (68.94) 161 (71.56) 263 (67.44)

BMI, n (%)

| Normal 96 (15.61) 38 (16.89) 58 (14.87) 0.79 0.67

Underweight 256 (41.63) 89 (39.56) 167 (42.82)
Overweight or Obese 263 (42.76) 98 (43.56) 165 (42.31)

ICD, n (%)
F00-F09 50 (8.13) 15 (6.67) 35 (8.97) 7.04 0.13
F10-F19 91 (14.80) 29 (12.89) 62 (15.90)
F20-F21 68 (11.06) 18 (8.00) 50 (12.82)
F30-F22 280 (45.53) 112 (49.78) 168 (43.08)
F40-F43 126 (20.49) 51 (22.67) 75 (19.23)

ADL, n (%)

Never dependent 409 (66.50) 157 (69.78) 252 (64.62) 2.83 0.42
Sometimes dependent 132 (21.46) 43 (19.11) 89 (22.82)

Usually dependent 38 (6.18) 15 (6.67) 23 (5.90)

Always dependent 36 (5.85) 10 (4.44) 26 (6.67)

Surgery, n (%)
Yes 428 (69.59) 157 (69.78) 271 (69.49) 0.01 0.94
No 187 (30.41) 68 (30.22) 119 (30.51)

Hypoproteinemia, n (%)
Yes 44 (7.15) 14 (6.22) 30 (7.69) 0.46 0.50
No 571 (92.85) 211 (93.78) 360 (9231)

Diabetes, n (%)

Yes 55 (8.94) 17 (7.56) 38 (9.74) 0.84 0.36
No 560 (91.06) 208 (92.44) 352 (90.26)
ICU Stay, Mean + SD 14.94 + 10.26 15.29 + 10.92 14.74 £ 9.87 0.65 0.52

BMI, Body Mass Index; ICD, International Classification of Diseases; ADL, Activities of Daily Living; ICU, Intensive Care Unit.
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5% Confidence Interval P>z

Group

Control Ref.

Observation -1.44 0.58 -2.57 -0.31 -2.49 0.01
Age 0.03 0.03 -0.02 0.09 124 0.21
Sex

Female Ref.

Male -0.62 0.63 -1.85 0.61 -1.00 0.32
Partner

Sigle Ref.

Have partner 0.31 0.82 -1.30 1.92 038 0.71
BMI

| Normal Ref.

Underweight 0.16 1.30 -2.38 271 0.13 0.90

Overweight or Obese 147 1.31 -1.10 4.04 L12 0.26
ICD

F00-F09 Ref.

F10-F19 -0.98 1.28 -3.49 153 -0.77 0.44

F20-F21 -0.69 1.50 -3.63 225 -0.46 0.65

F30-F22 -0.47 1.20 -2.82 1.87 -0.40 0.69

F40-F43 0.74 1.25 -1.71 318 0.59 0.56
ADL, n(%)

Never dependent Ref.

Sometimes dependent -0.14 1.20 -2.50 222 -0.12 091

Usually dependent 347 0.91 1.69 524 382 0.00

Always dependent 2.88 0.98 0.96 4.79 294 0.00
Surgery

No Ref.

Yes -0.11 0.67 -1.43 121 -0.16 0.87

Hypoproteinemia

No Ref.

Yes 2.00 0.67 0.69 331 299 0.00
Diabetes

No Ref.

Yes 1.84 0.80 0.28 341 231 0.02
ICU Stay 0.06 0.02 0.01 0.11 253 0.01

BMI, Body Mass Index; ICD, International Classification of Diseases; ADL, Activities of Daily Living; ICU, Intensive Care Unit.
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