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Editorial on the Research Topic

Effective Strategies to Develop Rural Health Workforce in Low and Middle-Income Countries

(LMICs)

Around the world, rural communities are facing similar challenges related to accessing
the healthcare that they need. These challenges are most noticeable in low- and middle-
income countries (LMICs) where the highest proportion of people lives in rural and remote
under-resourced communities. The best way to access affordable care in these areas is to focus
on building enough skilled health workers in these communities. This relies on LMICs rural
communities adopting “grow your own” approaches, involving training local health workers to the
scope of skills needed in the community and fostering their connection to the community through
support, mentoring and good working conditions (O’Sullivan et al.). The steps involved in “grow
your own” strategies are called “rural pathways” and the World Health Organization recommends
that rural pathways are critical as part of a suite of strategies to improve health workforce retention
(1, 2). For rural LMICs, investing in rural-based training for health workers, adds to the progress
toward health, social, and economic progress in line with the Sustainable Development Goals (3).
This is because this investment can dramatically lift local educational opportunities and increase
access to jobs in locations where they are most needed (4).

However, despite the rich evidence from high income countries, there is a shortage of published
evidence about rural pathways strategies in LMICs settings (1, 2). This special call was an attempt
to foster exemplars of these, as a means of promoting cross-learning and reflection about the
unique LMICs rural context. By sharing information about rural pathways, it is possible for
effective approaches in one community to be adopted and scaled up elsewhere, for improving rural
workforce capacity.

With this background in mind, this special call brings together a collection of examples of
education and training strategies, tools, and resources, from LIMICs of different world regions.
We are pleased to have attracted a diverse representation of rural pathways strategies fit to a wide
range of LMICs rural contexts as we know that every region has unique experiences to share.

The first article describes aWHO sponsored rural pathways checklist designed to assist LMICs to
apply evidence-informed approaches to plan and benchmark rural pathways to achieve community
health goals (O’Sullivan et al.). The checklist includes eight holistic steps involved in rural pathways
action and a range of prompts to encourage LMICs stakeholders to consider the potential of
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people already in rural and remote communities to be trained in
health roles in their community, considerations in fostering local
training, and ensuring the right professional support to retain
health staff (O’Sullivan et al.).

Fonken et al. extended on this work, by applying the checklist
to review Kyrgyzstan’s current pathway to develop the rural
primary care workforce and prioritize the next steps. Using
the checklist prompts, his team identified shared goals for
strengthening recruitment by addressing working conditions and
improving the efficiency of clinics.

Amin et al. further drew from the rural pathways philosophy
to evaluate nurses’ performance for their central role in delivering
primary healthcare in rural tribal areas of Rajasthan, India. The
research identified that most nurses were sourced from rural
and tribal communities that the clinics serve; nurses from these
communities were likely to have a higher retention than those
from urban areas. Sourcing from rural and tribal communities,
providing on-going training in clinical and social skills, and
using a non-hierarchical work environment, coupled with
individualizedmentoring assisted with health workermotivation.

In the Asia Pacific region, Putri et al. did a pivotal
national cross-sectional survey about how to foster early
career doctors to work more remotely. Dr. Putri’s work
provides objective evidence that selecting doctors with a remote
background, giving them remote work experience and providing
financial incentives, can increase the uptake of work in remote
Indonesian areas.

The Philippines has a strong track record in “grow your
own” rural workforce training strategies (5, 6) and a new study
led by Guignona et al. describes the degree to which a rural
education program has impacted on local rural health services
and communities in this country. Research about Training for
Health Equity Network (THEnet) programs (7), also showed
that training that is structured to deliver on the needs of the
community produces a health workforce with strong intent to
practice rurally and in generalist or primary care disciplines
(Johnston et al.).

Several other case studies included in this special topic, delve
into how to deliver training in the LMICs context, including
in areas like the Pacific Islands and Lesotho (Bryden et al.
and McIver et al.). McIvor et al. describe the establishment of
new postgraduate training programmes in family, community,
and rural hospital medicine in Timor-Leste, Tonga, Solomon
Islands, and Vanuatu which have been crucial in building a health
workforce in the Pacific region of an adequate size, distribution,
and skill level necessary to meet the needs of rural communities
across the “Blue Continent” (McIver et al.). Bryden et al.,
describe the development of the first family medicine speciality
training program in the small mountainous kingdom of Lesotho,

in southern Africa, which is the first accredited postgraduate
medical training program in that country (Bryden et al.).

Larkins et al. describes real-world training in public health
investigations, targeted at rural/provincial and regional health
and biosecurity workers and managers from Fiji, Indonesia,
Papua New Guinea (PNG), Solomon Islands, and Timor-
Leste. By mentoring and teaching skills to investigate real-
world problems, over 50 projects were done by health
workers aiding the analysis and mapping of surveillance
data, infection control, and outbreak management. This is
incredibly valuable for preparing rural LMICs for local
pandemic responses.

Rural pathways are often complemented by regulatory
strategies to enhance workforce supply. Mahat et al. discuss
strategies to overcome the critical shortage of rural physicians
in Nepal using a national medical scholarship program targeting
rural public hospital service of 2 years. Of 1,226 scholarships only
12–57% of the first 4 cohorts completed their service, increasing
to 86–98% in the most recent three cohorts. Overall, 78% of
service days were completed in rural hospitals.

Across other health disciplines, Müller and Couper evaluated
the success of the Collaborative Care Project (CCP), which
exposes rural clinical school participants in one South African
training program, to interprofessional home visits (Müller and
Couper). They found students had increased understanding
of how a team approach to primary health care contributes
to improved patient care, job satisfaction, better discharge
planning and continuity of care. In particular, students gained
understanding of these issues within low resourced rural contexts
and also what limitations the context places on ideal patient care,
with issues of power and hierarchy being critical in this.

Finally, rural pathways only work if rural workers are
supported once they have been trained. Wheatley et al. describes
supporting doctors in isolated rural postings, via the Rural
Family Medicine Café (RFMC) social media project. The project
effectively engaged and supported those interested in rural family
medicine thus decreasing occupational isolation.

Overall, the range of high-quality contributions to this special
call provides impetus to continue the process of fostering LMICs
rural pathways evidence and we commend Frontiers for leading
such opportunities. We are also grateful for the ongoing support
and encouragement of the WONCA working party on rural
practice (rural WONCA) and similar agencies who continue to
promote the agenda of global equity of access to healthcare.
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Objective/Background: This study assessed Kyrgyzstan’s progress with developing

its rural primary care workforce and prioritized next steps to build on its current

momentum. Kyrgyzstan has improved rural health care since 1997 through the

implementation of family medicine, retraining of rural doctors and nurses, and other

efforts. Attrition, emigration, urbanization, and population growth are threatening these

hard-won advances. In response, Kyrgyzstan is now educating family medicine residents

at rural sites and improving salaries. This study explores other steps to strengthen its rural

health care, especially its rural generalists.

Methods: This was an observational study using a two-phase survey process. To

access the current status of Kyrgyzstan’s rural health care system, we surveyed

key stakeholders within that system using a draft version of the new World Health

Organization Rural Pathways Checklist. To prioritize next steps, we asked rural FM

residents to rank the relative importance of 31 possible future actions to support

Kyrgyzstan’s rural primary care workers.

Results: Doctors and nurses involved in teaching rural health workers identified that

Kyrgyzstan has made good progress with rural professional support and upskilling of

existing health workers through education. They saw the least progress with selection of

health workers and monitoring. The rural family medicine residents’ top ten suggestions

for rural recruitment and retention all involved improving working conditions (providing

housing, internet, basic medical equipment, protected time off, better salaries, and more

respect) and improving clinic efficiency (switching clinic scheduling from walk-in based

to appointment based, optimizing the roles of clinical team members, and decreasing

low-value clinic visits).

Conclusions: The WHO Rural Pathways Checklist helped to evaluate Kyrgyzstan’s

current efforts to promote rural primary care. The priorities listed above from the next

generation of potential rural family doctors could help guide future steps to promote rural

health in Kyrgyzstan and the Former Soviet Union.

Keywords: rural training, rural education, professional support, rural retention, primary care, family medicine, rural

generalist, former soviet union
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INTRODUCTION

History of Family Medicine (FM) in
Kyrgyzstan
After independence from the former Soviet Union in 1992,
Kyrgyzstan adapted its health care system to meet some daunting
challenges. At that time, they suffered a dramatic decline in
funding and physician quantity, and they inherited a top-heavy
health care system with relatively weak primary care. Like
many other former Soviet States, Kyrgyzstan introduced FM
to strengthen primary care (1). Many of the strengths of FM
resulting from its evolution promised to address their specialty-
driven fragmentation (2). Unfortunately, rural primary care
outcomes research from this transitional time is sparse from
these nations (3), especially from the Central Asian Republics.
In 1997 The Kyrgyz State Medical Institute for Retraining
and Continuing Education (KSMIRCE) introduced FM by
establishing a FM training center in each of the seven oblasts
(states) and trained a total of 63 FM trainers to staff these
relatively rural centers. From 1999 until 2004 these KSMIRCE
trainers retrained over 95% (2,691) of the country’s outpatient
physicians of various specialties to become “family group
practice” doctors using a four-month curriculum (4, 5). During
that same period, a similar parallel KSMIRCE program trained
nurse trainers, who then retrained 85% (3,890) of the county’s
outpatient nurses to become FM nurses using a two-month
curriculum. This retraining process is still active for doctors and
nurses, and to date 6,212 nurses have been retrained as FM nurses
(Pirnazarova G. Personal Correspondence). The KSMIRCE has
also provide these nurses and doctors with many continuing
education programs in every oblast over the years. Outside of
the urban areas, these retrained doctors began practicing as
generalists, caring for patients of all ages and both sexes with
the help of the FM nurses. In the urban areas, however, these
doctors did not significantly change their scope of practice, and
health care delivery continued to be specialty driven. Initially,
care significantly improved in the rural areas. In fact, in the 1990s,
the infant mortality rate became lower in the rural areas than in
the urban areas with a growing separation between the two rates
at least through 2010 (6).

Other Related Health System Projects
The Ministry of Health (MOH) is just starting its fourth
national project to improve Kyrgyzstan’s health care system:
“Healthy Person—Prosperous Country (2019-2030) (7, 8). It
emphasizes many primary care goals that will require a robust
rural health care system. This emphasis on development of
the regions outside of Bishkek is consistent with the National
Development Strategy of the Kyrgyz Republic for 2018-2040
(9). Most of these national projects have had some input from
international donors. The Swiss Development and Cooperation

Abbreviations: FM, family medicine; ICAP, International Center for AIDS

Programs—Columbia University; KSMA, Kyrgyz State Medical Academy;

KSMIRCE, Kyrgyz State Medical Institute for Retraining and Continuing

Education; MOH, Ministry of Health of the Kyrgyz Republic; PEPFAR, President’s

Emergency Plan for AIDS Relief; SDC, Switzerland Agency for Development and

Cooperation; STLI, Scientific Technology and Language Institute; WHO, World

Health Organization.

(SDC) has a long continuing history of projects to improve
primary care in Kyrgyzstan (10). From 1997 through 2009, the
United States Agency for International Development was very
actively involved in broad longitudinal health system reform
projects in Kyrgyzstan which included an emphasis on rural
health (4).

Rural FM Workforce Crisis in Kyrgyzstan
Unfortunately, the loss of health manpower through emigration
and attrition and the lack of new rural family physicians have
jeopardized the gains from these projects. Since 1998, Kyrgyzstan
has trained over 500 new family doctors (4, 11) in the two main
two-year residency programs based in the capital of Bishkek.
Of these graduates, only ten ever practiced outside of the
country’s two major cities and only one is currently working
rurally as family doctor (5). Rural primary care depends entirely
on the retrained “family group practice” (FGP) physicians and
over half of these doctors have emigrated or retired. The
resulting rural physician shortage is complicated by a rapidly
growing population. According to the head of the Association
of Family Physicians and Family Nurses, Suyumjan Mukaeva,
approximately half the population now lack reasonable access
to a primary care doctor (12). In 2005 nationwide there was an
average of 1,888 people per FGP doctor compared to 3,902 per
FGP doctor in 2019 (4, 12). This ratio is uniformly worse in rural
areas, reaching as high are 18,000 citizens per FGP doctor in
some rayons (counties). To complicate thismatter, in 2019 61% of
the country’s FGP doctors were beyond retirement age with 19%
nearing retirement age (12). Fortunately, the supply of nurses is
much better, even in rural areas.

Ongoing Efforts to Promote Rural Primary
Care
In response to this rural health manpower shortage, the MOH
and other institutions are working hard to train more primary
care workers and to make their work more attractive. From
2014 through the present, the Kyrgyz State Medical Academy
(KSMA) has been reforming its curriculum to be more primary
care oriented, with the help of the SDC (10). They admit medical
students from many rural areas and have greatly expanded their
annual number of FM residents from two in 2014 to 56 in 2018
(11). Since 2017, the MOH mandated that all medical school
graduates complete 1-year of basic clinical training (general
practice) in a rural hospital, which is included as part of the
2-year family medicine residency or the 3-year residencies for
narrow specialties. Those interested in becoming FM specialists
can continue to serve at that rural site for a second year.
Currently, all 40 of the KSMIRCE FM residents and many from
KSMA are training primarily in rural settings. These residents
also function officially as part-time family doctors caring for
attributed populations of 1,000–2,000 people. Their salary for
this plus their monthly residency stipend totals <$80 per month.
They may also work night shifts in the hospital or emergency
departments for additional income. In contrast, residents in other
specialties must pay a significant amount for their residency
education. The first 24 FM residents who trained primarily in
rural settings graduated in the summer of 2019. Unfortunately,
many of these graduates have already been lost to follow up, and
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TABLE 1 | Recipient selection for survey 1 (WHO rural pathways checklist).

Institution Kyrgyz State Med. Inst. For Retraining & Continuing Education K. State. Med. Acad.

Academic FM Physician

Faculty Members

Academic FM Nursing

Faculty Members

Rural FM Residency

Clinical Supervisors

Rural FM Residency

Clinical Supervisors

# of survey recipients from this

job category

20 12 7 32

Total # of professional in this job

category

20 12 16 32

% of professionals surveyed in

this category

100% 100% 44% 100%

Comments about the selection

process

KSMIRCE is the only national institution tasked with

continuing educaton for Kyrgyzstan’s FM doctors and

nurses

Convenience sample.

KSMIRCE trains about 1/3 of

the country’s FM residents

KSMA trains about 2/3 of

the country’s FM residents

we were only able to locate three of these graduates who were still
practicing in rural areas after their graduation.

Study’s Goals
This study gathered and analyzed opinions from rural FM
graduates, current rural FM residents, and teachers of FMdoctors
and nurses to help policymakers more successfully recruit,
prepare, and retain rural primary care workers.

METHODS

Overview
This was an observational study using a two-phase survey process
to first assess the current progress in developing a rural workforce
and then identify priorities for further action.

Survey 1
To assess current progress, we surveyed a total of 71 national
and regional level FM teachers (doctors and nurses) and rural
clinical supervisors using the draft version of a new WHO self-
assessment tool called the Rural Pathways Checklist (13) (https://
www.globalfamilydoctor.com/site/DefaultSite/filesystem/
documents/Groups/Rural%20Practice/19%20implementing
%20rural%20pathways.pdf). Table 1 summarizes the selection
process for our study’s participants. This Rural Pathways
Checklist self-assessment tool was developed by authors from
Monash University in Australia in conjunction with the World
Organization of Family Doctors (WONCA) at the request of
the WHO, and it was ratified by the University of Queensland.
We agreed to help the tool’s authors to evaluate the usefulness
of this new tool in a Russian-speaking area of Central Asia.
The Rural Pathways Checklist consolidates evidence-based
approaches for expanding rural health workforces in low and
middle-income countries (14). It is based on the premise
that successful placement and retention of rural healthcare
workers depends on many different factors that should ideally
be addressed in parallel. This tool uses a five-point Likert scale
to evaluate progress with 30 steps along the pathway toward a
robust rural healthcare workforce. These steps are organized
into eight key domains, and the tool calculates a percentage
grade for each domain, with 100% being full implementation of
that domain within health care system. The draft tool includes

five questions from the authors of the Rural Pathways Checklist
to gather feedback about the draft checklist itself. We used a
paper version in Russian to collect seven surveys, then converted
this checklist to a Google Form in Russian, with the author’s
permission, sending it via “WhatsApp” (15, 16).

Survey 2
To prioritize potential next steps for recruiting and retaining
the next generation of rural primary care workers, we created
a list of 31 practical next steps using the eight main categories
from the WHO Rural Pathways Checklist as a framework. We
created another Google Form in Russian using a four-point
Likert scale to assess the relative importance of these potential
next steps: 0 = should not be done, 1 = low priority, 2 =

medium priority, 3 = high priority (17). We then surveyed
(via WhatsApp) all 24 of doctors who graduated in 2019 as the
first class of rural FM residents and all 106 current rural FM
residents. We ranked the potential future actions according to
the average score from the participants and reviewed their free
text comments to identify patterns.

RESULTS

Response Rates
The overall response rate for survey 1 was 41% (29/71), with
details summarized inTable 2. The response rate for survey 2 was
38% (40/106) for all current FM residents and 17% (4/24) for all
rural FM residency graduates.

Evaluation of the Draft WHO Rural
Pathways Checklist
62% (18/29) of those who did respond to survey one answered
at least one of the five questions designed to evaluate the
WHO checklist itself. Seventy-eight percent (14/18) thought the
Checklist was applicable to their situation. Table 3 summarizes
the evaluation results. Only 57% (4/7) people given the paper
version of the survey successfully completed all the ranking
questions, compared to all those who completed the electronic
version. One person took the survey twice, 2 months apart with
very consistent results, so we counted that as a single response,
using the data from first survey.
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TABLE 2 | Response rates for survey 1 (WHO rural pathways checklist).

Institution Kyrgyz State Med. Inst. for Retraining & Continuing Education K. State. Med. Acad.

Academic FM physician

faculty member

Academic FM nursing

faculty member

Rural FM residency

clinical supervisor

Rural FM residency

clinical supervisor

Totals

# of participants surveyed 20 12 7 32 71

# of fully completed responses 6 11 4 4 25

# of partially completed responses 1 0 3 0 4

Response rate for fully completed

surveys

30% 92% 57% 13% 35%

Overall response rate (fully & partially

completed surveys)

35% 92% 100% 13% 41%

TABLE 3 | Opinions of 18 teachers who responded to the feedback questions about the WHO rural pathways checklist.

Question Summary of responses

How well did the Checklist apply for your situation? 1 very applicable, 13 moderately applicable, 4 slightly applicable

What do you plan to work on now that you have assessed your

rural pathway?

11 listed plans

Did it help to identify the gaps in your rural pathway? 9 stated yes

Did it help to identify the strengths in your rural pathway? 5 states yes

Do you have any feedback about the Checklist? 8 gave additional feedback (see below)

Additional written feedback about the WHO rural pathways checklist

It is an interesting and useful survey

Yes, It was difficult for me to understand the scoring system from one to five, which one means good?

Yes, I did not understand the scoring system from one to five

Some questions are too complicated

Maybe the Checklist for nursing teachers should include other questions?

It is sufficient

Need to see in place

It helped to identify almost all the weaknesses

Opinions of Rural Primary Care Teachers
About the Current Situation
About half of the FM teachers who responded live in rural areas
and half in Bishkek, but all are involved with the education
of rural doctors and nurses. Six of the doctors identified their
position as either director or vice-director of their clinics. Table 2
summarizes response rates. Figure 1 documents the opinions
of these teachers regarding Kyrgyzstan’s progress with the eight
main categories from the draft WHO Rural Pathways Checklist.
They clearly felt the greatest progress has been in the areas of
professional support, upskilling, education, and training. Table 4
summarizes their free text comments regarding the context,
barriers, and enablers for each of the eight sections of the
WHO Checklist. Thirty-four percent of these teachers (10/29)
commented that salaries are too low and need to be improved
to recruit and retain more rural health workers.

Rural FM residents’ priorities for the future: Table 5 combines
results from both surveys. The first column lists the eight main
categories from the Checklist as ranked by the teachers, with
the most fully implemented categories at the top and least

implemented categories at the bottom. The second column of
lists the potential specific actions that Kyrgyzstan could take in
the future to strengthen rural health care. The table uses three
colors to reflect the relative importance of each action according
to the rural FM residents and graduates. These same actions are
ranked in Table 6 according to the average score assigned to each
by the residents and graduates. Table 7 lists the resident’s free-
text comments. Resident’s free-text comments mirrored their
numerical opinions with eleven commenting on poor financial
support and five residents expressing frustration over the lack
of respect from patients. Some noted that patients seem to have
more rights than doctors.

DISCUSSION

Professional Support and Upskilling Rural
Health Workers
Not surprisingly the FM teachers consider professional
support and upskilling of existing rural health workers as
the most fully implemented aspect of the country’s plan to
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FIGURE 1 | Progress with developing the rural healthcare workforce in Kyrgyzstan. Rural pathways checklist self assessment tool results.

support rural health, since they have accomplished a lot
in this area. However, the benefits of the retraining and
continuing education programs for FGP doctors and nurses
are rapidly eroding as these rural FGP doctors and nurses
retire and/or emigrate. The FM residents identified the
importance of creating a rural faculty development program
and providing regular educational opportunities, including
educational teleconferencing for peers. These and many
additional actions as listed below will be required to successfully
develop the next generation of rural health workers and
their teachers.

The Power of Urbanization
The residents surveyed ranked rural residency training as the
least important of the 31 future next steps to increase the number
of rural health workers. Likely, this reflects the strength of the
country’s tendency toward urbanization. Whereas, the standard
of living in the capital (Bishkek) has changed dramatically since
independence, it has changed relatively little in the rural areas.
The rural economy is very weak, and ∼20% of the country’s
citizens are currently working outside the country. One of the
residents commented, “It’s impossible to retain what is flowing.
It’s not just the doctors who are leaking, but the population,
youth, entire families. This question is not for me, but for
the politicians.” The strength of these demographic trends calls
for dramatic interventions to promote the rural healthcare
workforce in Kyrgyzstan. Hopefully, the opinions capture in the
study will help guide these interventions.

The Importance of Improving Working
Conditions
The rural FM residents ranked improving working conditions
as the most important next step in potentially recruiting them
to serve in rural areas after graduation. They placed the highest
priority on housing with Internet access and better equipment
in the hospitals and clinics. As of 2019, none of the 30 rural
FM residents visited by Dr. Fonken around the country had
their own otoscope, and most did not have easy access to
an otoscope. Most of the sites did not provide housing for
residents. The residents’ next highest priority was improving
the salary. Although monthly salaries for family doctors have
risen from about $20 in 1997 to $200–400 in 2019, they are
still inadequate to provide a reasonable lifestyle. The government
is also providing a monthly bonus (about $14) to doctors
who work above a certain altitude (80% of the country is
mountainous) and a quarterly bonus (about $400) for young
doctors who remain in the most underserved areas for up to 3
years (18). Respondents ranked expanding this bonus program
as seventeenth in importance out of 31. The residents also
highly valued some relatively inexpensive solutions: decreasing
the charting/reporting burden, providing protected time off,
decreasing the number of low-value visits, changing monitoring
from an intrusive punitive process to a more efficient supportive
process, and implementing an appointment system. The MOH
is currently implementing an electronic appointment system
(19), but most patients still prefer to walk in, even when
an appointment system is available. This is one of many
areas that will require behavioral change on the part of the
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TABLE 4 | Free-text comments about each section of the WHO checklist.

WHO checklist categories

ranked from most to least

implemented

From doctors and nurses involved with teaching rural primary care Number of similar comments

All respondents help with rural education: half live in the capital and half live rurally Rural Urban

Professional support and

up-skilling

Once we get direction from the MOH, we will begin upskilling nurses 2

Practitioners do not apply the newest clinical protocols and guidelines 1

Theoretical knowledge is not always applied correctly in practice 1

We are successfully training nurses nationally via internet about HIV care 1

Education and training Lack of support for health ed.: infrastructure, supplies, safety, & steady work 3 1

Local gov. & comm. are not always supportive of rural training. Trainees busy 1 2

Our hosp./clinic uses an infant manikin, otoscope, AED& US to teach residents 3

Regional training centers provide good access to training 3

We are doing distance ed and have plans for practical skills training 2

Rural supervisors for residents: busy, poorly paid, lack experience as teachers 2

Use more electronic distance education. Barriers: internet, computer literacy 1 1

Rural residents get more clinical experience & may work after-hours for pay 1

Limit access to good clinical supervision & quality clinical medical references 1

The level of training during medical school is poor 1

Rural FM supervisors are always available for the residents they supervise 1

Regional training centers will need new teachers in the future 1

Accreditation & recognition Low prestige for family doctors. More prestige for narrow specialitsts 4

Graduates can practice their qualification in every medical facility 1 2

Young doctors in rural areas need options for career growth & more training 1

Not every facility can employ graduates or enable them to use all their skills 1

Young doctors are often not recognized as professionals 1

Not all graduates are formally recognized by a qualification 1

Community needs, rural policies

and partners

Hosp./clinic is working with community regarding housing for residents 3

Government needs to set the plans for nursing, then we can implement them 1 2

Health promotion & village health committees link clinics and the community 1 1

There is little cooperation and communication with the rural communities 1 1

Hosp/clinic is working with community council but it is not too effective 1

MOH policy needs to include 10x increase in rural worker salaries + benefits 1

Urban teachers are limited in how often they can travel to teach rurally 1

We have no external partners 1

Existing workers and their scope: Shortage of rural medical teachers & workers. They are too busy and quite old 2 3

It is possible to attract young doctors by providing housing & med. Equipment 3

Important to continue to support retrained doctors since we have a shortage 1

Working conditions

forrecruitment and retention

Low salaries for medical workers. This must be improved to retain them 6 4

The work load is excessive for rural family doctors. Lack of protected time off 2 2

Progress in these areas has been geographically spotty, affecting recruitment 2 1

Lots of charting now (in electronic format) 1

Lack of medical equipment, tools for training and internet access 1

Lack of free housing for residents is a barrier 1

Health professionals not safe within the system 1

Lack of kindergartens limits retension of young doctors in rural communities 1

Monitoring Monitoring/supervision improves the quality of care. Helps young doctors 5

Barriers: lack of personel, time, money, training, equipment, & organization 3

Monitoring does not lead to meaningful improvements 1

Almost daily inspections from national, regional and district level agencies 1

Selection of health workers Important to choose active students from rural areas who want to return 3 1

Rural residents training in their home towns now won’t stay (low salaries) 1
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TABLE 5 | Potential specific future actions to improve the kyrgyzstan’s rural health workforce.

WHO checklist categories ranked

by teachers from most to least

implemented

Ranked by rural family medicine residents by color

Yellow = High Priority (10 highest

ranking future actions per rural FM

residents)

Green = Medium Priority Brown = Low Priority (10 lowest

ranking future actions according to

rural FM residents)

Professional support and up-skilling Incentivize ongoing training

Reward all care team members for improving their patient populations health outcomes

Provide regular tele-conferencing opportunities with peers regionally and/or nationally

Provide telemedicine support from key specialists

Improve access to evidence-based medical references in Russian

Education and training Improve training of medical students in primary care skills

Continue to train FM residents at rural sites

Improve the clinical training of FM residents so they are better prepared for their roles

Improve the clinical training of nurses to prepare them for their expanding roles

Create an on-site salaried program to train rural FM residency graduates as teachers

Accreditation & recognition Recognize and honor rural health workers for their valuable role in the health care system

Community needs, rural policies, and

partners

Train rural health workers and administrators more about existing rural healthcare policies

Increase the involvement of rural health workers and administrators in national policymaking

Shift national and regional governmental policies to be more favorable for the rural health care system

Increase community engagement with their health and the health care system

Existing workers and their scope: Expand the roles for family medicine nurses and feldchers

Better define the roles for rural FM doctors, specialists, nurses and pharmacists

Strengthen the roles of social workers

Strengthen the roles of village health committees

Working conditions for recruitment

and retention

Improve salaries for residents, family medicine doctors and nurses in rural areas

Extend the rural doctor’s deposit program, which currently rewards after 3 years of service

Provide quality housing and internet access for rural FM residents and doctors

Decrease the charting and reporting burden for doctors

Change policies that result in low-value clinic visits

Provide adequate time off

Protect doctors from afterhours responsibilities

Create an appointment system for clinic visits

Provide adequate basic equipment in every clinic

Monitoring Shift monitoring from an intrusive punitive process to an efficient supportive process

Selection of health workers Continue to admit significant numbers of nursing and medical students from rural areas

Strengthen rural secondary school education to better prepare students for medical careers

patient population, to improve the lives of rural health workers.
Overall, the residents’ priorities are in line with the goals of
the current MOH-SDC project on non-communicable diseases,
which stated that the primary care system in Kyrgyzstan must
be able to “offer better salaries and career prospects to medical
personnel to reduce migration to Russia and Kazakhstan and
to provide incentives for family doctors to settle in rural
areas”: (20).

Task-Shifting in Primary Care
These residents also desire better defining the roles of various
types of rural health care workers (seventh most important
step). The independent Association of Family Physicians and
Family Nurses has been working hard with the MOH to do
this. The residents were more in favor of expanding the role
of nurses rather than shifting tasks to social workers and

village health committees. This may stem from the fact that
the residents work more closely with the nurses, and do not
interact much with social workers, public health nurses, or village
health committees, despite them being well-established as part
of the rural health care system. In rural Kyrgyzstan, nurses are
providing an increasing proportion of the care as the number of
physicians continue to decrease. Almost half of the respondents
to our WHO survey were nursing teachers from around the
country. They felt that there has been less overall progress with
promoting rural primary care than their physician colleagues.
The nurses ranked average overall progress along the Rural
Health Pathway as only 36%, compared to a 57% ranking from
the doctors. The nursing teachers’ comments confirmed many
of the same problems, needs, and priorities as the physicians.
Several of the nursing teachers expressed that they are anxiously
awaiting direction from the MOH. Fortunately, the MOH is
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TABLE 6 | Potential specific future actions to improve the kyrgyzstan’s rural health workforce.

Average Rating on 0-3 Scale Ranked by Rural Family Medicine Residents and Recent Graduates

2.62 Provide quality housing and internet access for rural FM residents and doctors

2.62 Provide adequate basic equipment in every clinic

2.61 Improve salaries for residents, family medicine doctors and nurses in rural areas

2.59 Protect doctors from after-hours responsibilities

2.57 Create an appointment system for clinic visits

2.50 Better define the roles for rural FM doctors, specialists, nurses and pharmacists and how they can work together

2.46 Recognize and honor rural health workers for their valuable role in the health care system

2.41 Change policies that result in low-value clinic visits

2.41 Provide adequate time off

2.38 Improve access to evidence-based medical references in Russian

2.27 Strengthen rural secondary school education to better prepare students for medical training programs

2.27 Provide regular tele-conferencing opportunities with peers regionally and/or nationally

2.24 Create an on-site salaried program to train rural FM residency graduates as teachers

2.24 Reward all care team members for improvements in the health outcomes of their patient population

2.24 Provide telemedicine support from key specialists

2.24 Incentivize ongoing training

2.22 Extend the rural doctor’s deposit program, which currently rewards them after 3 years of service

2.19 Shift monitoring from an intrusive punitive process to an efficient supportive process

2.16 Improve the clinical training of FM residents so they are better prepared for their roles

2.15 Expand the roles for family medicine nurses and feldchers

2.14 Improve the clinical training of nurses to prepare them for their expanding roles

2.13 Strengthen the roles of social workers

2.08 Strengthen the roles of village health committees

2.08 Improve training of medical students in primary care skills

2.00 Decrease the charting and reporting burden for doctors

1.95 Increase community engagement with their health and the health care system

1.92 Continue to admit significant numbers of nursing and medical students from rural areas

1.89 Increase the knowledge of existing rural healthcare policies among rural health workers and administrators

1.84 Shift national and regional governmental policies to be more favorable for the rural health care system

1.68 Increase the involvement of rural health workers and administrators in national policymaking

1.55 Continue to train FM residents at rural sites

about to finalize a plan to expand nursing education and roles.
The nurses were also appreciative of an ongoing ICAP/PEPFAR
project to train rural nurses about HIV care (21) and efforts
by the SDC/MOH to revise the national curricula for nursing
training (10). The need for shifting tasks from doctors to nurses
and improving working conditions in rural primary care was
confirmed by a recent WHO report. It listed the following
two policy considerations among their eleven suggestions for
improving health services delivery in Kyrgyzstan: (1) “Revisiting
the capacity of FM doctors and nurses” and (2) “Improving the
attractiveness of FM practice through financial and institutional
incentives” (22).

Coordinating With Communities and Other
Partners
FM teachers expressed that Kyrgyzstan’s health care system
should improve coordination with rural communities and other
partners. Kyrgyzstan has benefited from many partnerships
to strengthen rural primary care. The interface between large

projects and community-based initiatives has accomplished
some of the tasks that are most valued by rural FM
residents, such as supplying free housing and internet. The
hospital and clinic in the small town of Kyzyl-suu (Issyk-
kul oblast) used a community grant to remodel a building
into a dormitory for rural FM residents. They also linked
to a project involving the SDC and MOH to better equip
the hospital and clinic, including adding medical equipment,
upgrading their internet and implementing an electronic
medical record (10). In the fall of 2019, Dr. Fonken spent
5 weeks there exchanging professional experience with their
four rural FM residents and their local clinical supervisors
and administrators. Such professional exchanges are a central
part of a longstanding cooperative arrangement between
the KSMA, the KSMIRCE and Scientific Technology and
Language Institute (STLI), a non-governmental humanitarian
organization. Dr. Fonken found the medical team in Kyzyl-
suu working effectively with enthusiasm. The residents seemed
pleased to have free housing and internet access. Their morale
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TABLE 7 | Rural family medicine resident’s free-text comments.

WHO checklist categories Number of similar comments

Education and training Virtual professional networking would helpful 3

Virtual professional networking would not be helpful or practical 3

Need more easy accessible medical literature in family medicine 2

Need for more respect 1

There are few well-educated managers 1

Improve the quality of education in nursing schools 1

Qualified teachers and doctors do not stay in the countryside 1

Need continuous medical education 1

Resident motivation would improve with better salaries 1

Community needs, rural policies and partners Barriers: Corruption among government officials 1

Rural communities are not motivated to cooperate 1

Need to inform the population about the work of the family doctor 1

Low awareness of officials 1

Villagers are poorly educated 1

Rural health care is very important 1

It is important to educate the population about chronic diseases 1

Working conditions for recruitment and retention Lack of financial support, poor salary 11

Lack of respect for doctors and their rights and opinions 4

Ungrateful and demanding population 3

Poor working conditions 3

Poor facilities and equipment 2

Poor internet access 2

High workload 2

Money is not the only tool to retain our young specialists 1

Unsafe working environment 1

The government should provide affordable housing for medical workers 1

Lack of quality education for children of rural medical workers 1

Important to provide a good living and training conditions for residents 1

Monitoring Monitoring is important and improves rural health care 3

Monitoring does not improve rural health care 2

Selection of health workers Encourage rural secondary school students to pursure medical careers 1

Provide more scholarships to rural students for medical education 1

Be of use in the country where you were born 1

Entrance requirements to medical schools must be equal for everyone 1

was good, and they liked having ample clinical experience and
responsibility. There are similar examples of health facilities
providing housing to residents in the Narin and Batken oblasts
through creative partnerships with the community and other
partners. These are good examples for other communities
to follow.

Selection of Health Workers
The WHO Rural Pathways survey participants identified the
selection of health workers as a current area of weakness.
Surprisingly, the residents ranked this as a low priority for
future efforts, even though many of the current residents are
from the rural area they are now serving. Certainly, in the US
literature, recruiting medical students with a rural background
is a key predictor of future rural medical practice (23). In
personal interviews Dr. Fonken found that many rural residents

with children were pleased to be serving their small home
communities, where they had family available to help with
housing and childcare. The residents in our survey felt that
improving secondary education in the rural areas is a moderate
priority, and some expressed that the quality of rural schools and
lack of kindergartens is a barrier to choosing a career in rural FM.

Suggestions Regarding the Draft WHO
Rural Pathways Checklist
We were able to use this new WHO tool to identify Kyrgyzstan’s
relative progress with various steps along a pathway toward
a more robust rural healthcare system. The Rural Pathways
Checklist seemed to help participants to think broadly about their
situation in Kyrgyzstan. Most of the respondents found the tool
applicable and many found it helpful in identifying gaps in their
approach to strengthening rural health care. The Google Forms
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version was more effective than the paper version. Almost half
of the participants who used the paper version of the checklist
failed to complete all the ranking questions, and many of them
expressed confusion about whether the tool pertained only to that
person or to the healthcare system more broadly. We clarify this
in the electronic version by adding the phrase “how Kyrgyzstan’s
health care system is performing in these areas.” This tool is
likely to be useful in other similar countries. However, if Russian
is a second language for recipients, the translation should be
simplified. We used the free-test questions from the WHO tool
in survey two, however, several of the residents complained that
the Russian language used was hard to understand. Two of the
Kyrgyz authors also expressed a concern that the translation was
in “high academic Russian.” Finally, we recommend simplifying
the scoring method by dropping the use of percentages and by
switching to a zero to three scale (no progress, weak progress,
moderate progress, and strong progress), since it fits better on a
phone screen.

Limitations
Conclusions from this observational study are limited due to
the demographics of the sample groups and to the relatively
low response rate. Although we did survey most of Kyrgyzstan’s
teachers of family medicine doctors and nurses, we failed to
include any high-level health system policy makers, who would
likely have expressed a different perspective. The inconsistency of
telecommunications in rural Kyrgyzstan and linguistic challenges
probably adversely influenced the response rate. The response
rates do not allow us to make any statistically significant
conclusions, however, the observations collected are still valuable.
The residents’ priorities regarding recruitment and retention are
generally in-line with other similar studies (23). Our hope is
that these qualitative observations will lead to more rigorous
quantitative studies regarding rural workforce issues in the
Former Soviet Union.

CONCLUSION

The WHO’s Rural Pathways Checklist helped primary care
teachers in Kyrgyzstan to evaluate how Kyrgyzstan is supporting
its rural health care system. They have progressed the most in the
areas of professional support and upskilling/education of rural
health workers. They have made the least progress with working
conditions, monitor, and section of rural health workers. Current
and recent rural FM residents emphasized the importance of
improving working conditions (providing housing, Internet,
basic medical equipment, protected time off, better salaries,
and more respect) and improving clinic efficiency (switching
clinic scheduling from walk-in-based to appointment-based,

optimizing the roles of clinical team members and decreasing
low-value clinic visits). These observations can help guide
policymakers’ responses to the current rural health manpower
crisis faced by Kyrgyzstan and neighboring countries.
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Health systems in the Asia-Pacific region are poorly prepared for pandemic threats,

particularly in rural/provincial areas. Yet future emerging infectious diseases are highly

likely to emerge in these rural/provincial areas, due to high levels of contact between

animals and humans (domestically and through agricultural activities), over-stretched

and under-resourced health systems, notably within the health workforce, and a diverse

array of socio-cultural determinants of health. In order to optimally implement health

security measures at the frontline of health services where the people are served, it is

vital to build capacity at the local district and facility level to adapt national and global

guidelines to local contexts, including health systems, and community and socio-cultural

realities. During 2017/18 James Cook University (JCU) facilitated an implementation

research training program (funded by Australian Department of Foreign Affairs and

Trade) for rural/provincial and regional health and biosecurity workers and managers

from Fiji, Indonesia, Papua New Guinea (PNG), Solomon Islands and Timor-Leste.

This training was designed so frontline health workers could learn research in their

workplace, with no funding other than workplace resources, on topics relevant to health

security in their local setting. The program, based upon the WHO-TDR Structured

Operational Research and Training IniTiative (SORT-IT) consists of three blocks of

teaching and a small, workplace-based research project. Over 50 projects by health

workers including surveillance staff, laboratory managers, disease control officers, and

border security staff included: analysis and mapping of surveillance data, infection

control, IHR readiness, prevention/response and outbreak investigation. Policy briefs

written by participants have informed local, provincial and national health managers,

policy makers and development partners and provided on-the-ground recommendations

for improved practice and training. These policy briefs reflected the socio-cultural, health

19

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2020.00507
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2020.00507&domain=pdf&date_stamp=2020-09-16
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:sarah.larkins@jcu.edu.au
https://doi.org/10.3389/fpubh.2020.00507
https://www.frontiersin.org/articles/10.3389/fpubh.2020.00507/full


Larkins et al. Strengthening Rural Workforce in Asia-Pacific

system and disease-specific realities of each context. The information in the policy

briefs can be used collectively to assess and strengthen health workforce capacity in

rural/provincial areas. The capacity to use robust but simple research tools for formative

and evaluative purposes provides sustainable capacity in the health system, particularly

the rural health workforce. This capacity improves responses to infectious diseases

threats and builds resilience into fragile health systems.

Keywords: surveillance and response, communicable disease, implementation research, training, capacity

strengthening, disease outbreak, Asia Pacific

INTRODUCTION

Emerging infectious diseases (EID) pose a serious threat in
the Asia-Pacific Region, as do locally endemic communicable
diseases (1, 2). Strong, resilient health systems and the ability
of the local health and biosecurity workforce to recognize and
respond to EIDs are key components of EID preparedness.
This has been amply illustrated in recent months through the
responses of low and middle income countries (LMICs) with
already stretched and challenged health systems to the COVID-
19 pandemic (3). A fit-for-purpose public health workforce,
appropriately distributed, networked and with the required skill-
sets is an essential part of detecting and responding to emerging
and existing infectious diseases in the Asia-Pacific Region,
while minimizing indirect deaths due to vaccine-preventable
and other illnesses that tend to increase in a pandemic (3).
Historically, however, insufficient investment has been made in
the development and maintenance of skills-sets within the public
health workforce, particularly those at the frontline in rural areas.
Mobilizing frontline workers is a vital strategy for strengthening
long-term capacity and responsiveness to detect and respond to
EID threats while maintaining essential rural health services in
the health systems of the Asia-Pacific Region.

Regions with a well-trained and fit-for-purpose health
workforce enjoy both health and economic benefits (4). All too
often, however, these benefits are concentrated in major urban
centers, where there is access to further training, continuing
professional development and other forms of support not
extended to health and biosecurity workers outside major urban
centers. In South Pacific countries most of the population live
outside major urban centers (5). It is in rural areas where the risks
of communicable disease outbreaks are highest, due to less access
to health care, closer contact with animals (domestically and
through agriculturally-based industries), population movement
and personal contact patterns (for example, communal kava
drinking in Fiji) and fewer personal protective resources
(6). Delivery of services and surveillance and detection of
outbreaks in small dispersed populations is more challenging and
complicated to address due to maldistribution of health system
resources, in particular the health workforce (7). Furthermore,
the consequences of communicable disease spread are often
greater in rural and regional areas, due to older and more
vulnerable populations and less access to services (8).

Health and biosecurity workers in rural and remote contexts
in LMICs are often extremely well-informed about local

challenges to surveillance and response and local priorities for
strategies to address these challenges. Many of these workers
are involved in producing surveillance data such as Pacific
Syndromic Surveillance System (PSSS) reports, but are not
trained or supported to purposefully analyze the data or advocate
for local solutions (9). Furthermore, there is a paradox that often
less-experienced health and biosecurity workers are deployed
to rural settings, which are viewed as less desirable, and these
new graduates are provided with limited ongoing support or
mentoring. For these reasons, supporting workers in rural
and regional areas in the Asia Pacific Region to be active
and empowered to improve primary health care systems and
responses in their local context is likely to produce benefits
and spin-off effects in terms of local health security as well as
rural health workforce satisfaction and professionalization (and
possibly retention).

One way to “activate” health and biosecurity workers with
the skills and knowledge to respond to local surveillance
and response challenges is through training in and conduct
of implementation research projects. Implementation research
(previously often called operational research) is the scientific
study of the processes used to implement initiatives, and the
contextual factors that may influence these processes (10). In the
context of health, implementation research focuses on clinical
and public health policies, programs, and practices, with the aim
of identifying what does and does not work, and how and why
this is the case in particular contexts. It also provides a structure
through which to test implementation approaches.

In order to strengthen the research capacity of frontline
surveillance and response staff, a series of implementation
research workshops augmented with on-the-job work and
mentoring was delivered to public health and biosecurity
workers in Fiji, Solomon Islands, PNG, Timor-Leste and Eastern
Indonesia in 2017–2018. These countries share common features
of being island nations with widely distributed populations
and extremely limited human resources for health (HRH). For
example, Solomon Islands is classified as one of 57 countries
deemed to have a critical shortage of health workers with a health
worker density (physicians, nurses and midwives) of only 1.90
health workers per 1,000 population, well below the minimum
WHO guidelines (of 2.3 per 1,000 population). In this country,
there are only 87 doctors for the entire population of 550,000
(11, 12). Furthermore, few members of the stretched formal
health workforce have any prior training in research or quality
improvement (11).
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In light of these contextual factors, the implementation
research workshops adopted a “learning by doing” model
whereby participants undertook a workplace-linked project
on a surveillance and response priority issue identified
in collaboration with local policy makers and in-country
stakeholders (13, 14). Over 50 public health workers participated
in the research training and conducted workplace-based projects,
involving creating a protocol, obtaining ethics approval, and
engaging in data analysis and dissemination of results. Projects
covered a wide range of local priority areas including TB/Bovine
TB, vaccine preventable diseases, vector-borne diseases and
evaluation of surveillance and response systems.

Ongoing engagement with key stakeholders in the project
countries was prioritized throughout the project. This
engagement included Ministries of Health, local universities,
and non-government organizations (NGO), ensuring ongoing
support and sustainability of this capacity-strengthening
initiative. The implementation research training was part of
a broader program of collaborative research projects based
on surveillance and response in the Indo-Pacific region—the
“Partners in Tropical Health” project. The program logic
informing the capacity strengthening component of the project
is presented below (Figure 1).

In this manuscript, we briefly report about the process and
systems-wide outcomes of implementation research training for
rural health and biosecurity workers in the Asia-Pacific, focused
on surveillance and response to communicable disease threats.
We then analyze the topics and health system components of
completed projects to explore how interconnected outcomes can
have an additive effect in supporting the rural health workforce
in LMICs and strengthening health systems to provide both
ongoing essential health care and responses necessary for health
security. A companion paper has been developed wherein we
explain the quantitative and qualitative changes in knowledge
and confidence around implementation research among fellows
in LMICs (Carlisle et al. under review). Lessons from this region
may be of use to other LMICs as they consider strategies to
strengthen the rural workforce to enhance preparedness for
inevitable future novel infectious disease outbreaks.

METHODS

Development of Local Partnerships to
Agree on Priorities and Selection of
Fellows
In-country meetings with stakeholders were held to develop
surveillance and response-based priorities for research projects,
and identify target participants and in-country mentors. The
program was targeted at participants with at least 5 years of
health workforce experience, although no previous research
experience was expected or required. Following submission of
an expression of interest, the selected frontline health workers
(referred in this paper as Research Fellows) participated in three
in-country workshops. Projects conducted by Research Fellows
were designed to ensure that most research could be conducted
in the workplace, complementing existing daily activities and

ensuring that they were not lost to service delivery while
conducting their projects. Forging relationships and fostering
communication between health, biosecurity and agricultural
surveillance and response staff within regions was an important
secondary goal of the work.

Customization and Delivery of the
Implementation Research Training
Program
The implementation research curriculum was based on the
successful Structured Operational Research and Training
IniTiative (SORT-IT) model (15). The SORT-IT model is
designed to help low- and middle-income countries to improve
their health systems through capacity-building and priority-
driven research. Participants come from the health workforce
and learn practical research skills through mentor-supported
training and undertaking their own research projects.

We customized the SORT-IT materials to ensure that
the curriculum was regionally relevant based on in-country
discussions with the partner countries, limited prior research
exposure and the Tropical Partners focus on policy-relevant
surveillance and response research (Figure 2). The delivered
training consisted of a series of three face-to-face workshops,
lasting 7, 4, and 5 days, respectively over a period of∼12 months,
interspersed with periods of independent work supported by
mentors. This training was repeated for cohorts based in Fiji, the
Solomon Islands and eastern Indonesia.

The main modifications included: (a) expanding the focus
on qualitative and mixed methods implementation research,
(b) increasing the focus on the policy brief as a key research
output, (c) changing the software used for quantitative analysis
from Epi-data to Excel, and (d) reducing the expectation of
prior research experience for selection into the training. This
meant changing the original pre-requisite of Masters level
qualifications, to no expectation of previous research experience
or educational qualification. This opened eligibility to many
frontline rural/provincial health workers whowould otherwise be
systematically excluded from such programs.

The participatory workshops ensured that Research Fellows
(RFs) could fully develop their research experience and skills,
with formal presentations, practical activities, small group
discussions, time for writing, and presentations from the RFs
themselves on their research proposals and results. Each RF
was paired with in-country and international mentors for
their project, in addition to ongoing support from the four
project facilitators.

After the projects were completed (but before manuscripts
had been completed), country-specific policy translation
workshops were held. These sessions were well-attended by
a wide range of intersectoral stakeholders, policy makers
and leaders from government, health, higher education,
biosecurity, animal health and livestock sectors. All RFs gave
an oral presentation about their work and findings and lively
cross-sectoral solution-focused discussions ensued.
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FIGURE 1 | Program logic guiding capacity-strengthening activities of the Partners in Tropical Health project.

Evaluation of Outcomes
Evaluation of outcomes from the perspective of individual
RFs in terms of changes in knowledge and confidence and
satisfaction with the process was undertaken with pre and post-
workshop questionnaires collecting quantitative and qualitative
data. Findings were positive and statistically significant (Carlisle
et al. under review). Evaluation of outcomes and effects is
ongoing as RFs continue to finalize publications from their
work. However, all RFs completed policy briefs and shared
these with key decision-makers within their countries, leading
to local and regional cross-sectoral knowledge exchange and
awareness. To understand the broader outcomes and effect of the
project findings, we undertook a process of mapping the thematic
findings and then identified barriers and enablers to surveillance
and response capacity identified by RFs against the six WHO
health system building blocks (16), with the accepted addition of
working with community. Initially undertaken by one facilitator
(MW), this was then broadened to include all facilitators and the
broader authorship.

From discussions following this mapping process, an
explanatory framework was developed. This framework is
designed to explore the associations between the rural health
workforce, the community, and other health system components.
Understanding these associations is a critical step to strengthen
the capacity of the rural and remote health workforce to respond
to communicable disease threats, and capitalize on the potential
for context-aware priority research to inform policy and practice.

RESULTS

Fifty-three public health workers across five countries
completed the implementation research training and conducted

workforce-based projects (Table 1). Most of the participants
were rural/provincial public health and biosecurity workers, but
participants included primary health care and district health
staff, laboratory staff, animal health officers, district hospital
staff and provincial or national hospital staff as well as central
health advisors. Overall 34 (64.2%) of RFs who completed the
workshops were female. Table 1 includes a summary of prior
educational attainment and occupational background of the RFs.

Projects covered a wide range of local priority areas,
including tuberculosis (TB) and bovine TB, vaccine preventable
diseases, evaluation of surveillance and response systems,
outbreak preparedness, and vector-borne diseases. The projects
included analysis and mapping of surveillance data; infection
control; readiness for implementation of the International
Health Regulations (IHR); prevention and response and
outbreak investigation.

Foci of Studies From a Health Systems
Perspective
Pleasingly, there was a high degree of correlation between
the topics and foci chosen by RFs for their completed
implementation research projects and the research and health
system priorities that had been previously identified in meetings
and workshops with health ministry, education and health sector
stakeholders in each country. There was an extremely high
level of satisfaction and knowledge-gain amongst participants
(Carlisle et al. under review). The vast majority of RFs produced
a policy brief and some have published their work, while
others continue working toward publications for inclusion in the
Western Pacific Surveillance and Response Journal and Fiji Journal
of Public Health.
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FIGURE 2 | Structure and milestones of the modified SORT-iT program used in the Indo-Pacific for the Partners in Tropical Health project.

To synthesize project findings and extract the implications
for rural health workers in LMICs, key barriers and enablers
reported from the implementation research studies conducted by
the RFs were mapped against the WHO health system building
blocks (Table 2). The majority of projects had a focus on health
information systems for surveillance and response, supporting
the health workforce, community responses, service delivery and
medical products and infrastructure. Smaller numbers of projects
focused on health system governance and financing (Table 2).

The factors affecting health system capacity as identified
by these implementation research projects were synthesized
(Table 2). Key health systems factors identified by RFs were a
lack of support for the rural health and biosecurity workforce,
including poor quality training in priority areas, with inadequate
knowledge and supervision. In turn, this reduced motivation and
adherence to best practices. Inadequate staff numbers resulting
in exhaustion and burn-out of the workforce also contributed,
as did planning and information problems such as a lack of
connection between identifying a problem and being able to
produce a response. Limited surge capacity was an issue in
terms of both workforce and supplies, and projects identified
the important role of a volunteer workforce in filling gaps
and assisting with service delivery, but also some challenges

inherent in training, supporting and integrating this additional
workforce. Recommendations to address workforce challenges
included building training, support and career pathways for rural
health professionals and strengthening engagement and support
with capable volunteer members from rural villages to reinforce
prevention strategies for infectious diseases at village level.

This synthesis of projects, findings and recommendations
from RFs of our Partners in Tropical Health implementation
research training was then used to develop an explanatory
framework exploring the associations between the rural health
workforce, the community, and other health system components
that are vital to strengthen the capacity of the rural and remote
health workforce to respond to communicable disease threats
(Figure 3).

DISCUSSION

This Partners in Tropical Health implementation research
training program successfully worked with rural health and
biosecurity workers from five countries in the Asia-Pacific region,
delivering a range of small but policy-relevant local research
projects, and demonstrating successful rural health workforce
development. The modified SORT-IT program appeared to be
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TABLE 1 | Demographic characteristics of completed Research Fellows.

Number of participants

(N = 53) n (%)

Country of residence

Fiji 17 (32.1%)

Solomon Islands 19 (36.4%)

Papua New Guinea 5 (9.4%)

Eastern Indonesia 11 (20.8%)

Timor-Leste 1 (1.9%)

Sex Female 34 (64.2%)

Male 19 (35.8%)

Highest educational

qualification

Doctoral degree 1 (1.9%)

Master’s degree 13 (24.5%)

Bachelor degree 28 (52.8%)

Diploma 11 (20.8%)

Occupational group Surveillance and response

worker (field/rural)

15 (28.3%)

Nurse 13 (24.5%)

Doctor 2 (3.8%)

Biosecurity worker 3 (5.7%)

Surveillance and response

worker (provincial)

9 (17.0%)

Lecturer/teacher 6 (11.3%)

Laboratory Scientist 4 (7.5%)

successful and well-received by participants, with significant
gains in self-reported knowledge and confidence across a range
of research skills (Carlisle et al. under review). The project
topic areas, while organically developed, reflected local health
sector priorities and covered a wide range of problematic local
communicable diseases and health system building blocks. The
individual project findings are being disseminated through in-
country knowledge translation seminars, collections of policy
briefs presented to local Ministries of Health, and peer-reviewed
publications and presentations in locally-relevant journals.
Whilst a limitation of this approach is the focus on small and
simple research projects, perhaps limiting generalizability, this
is far outweighed by the strength of generating locally relevant,
contextually-informed solutions.

The explanatory framework synthesized from the analysis of
these 53 projects reveals the strong inter-relationships between
health system factors—primarily a competent, well-distributed
health workforce, with individual and community drivers of good
health, strong governance and inter-sectoral communication and
information systems (Figure 3). These interconnected factors,
so vital for health security are regularly being tested when
responding to local/regional outbreaks of known infectious
disease such as measles, polio, cholera, and dengue. Despite some
success with the local outbreak detection of known infectious
disease [aided in the Pacific by the embedded PSSS; (9)],
retrospective analyses of responses to the International Health
Regulations (IHR) indicate that many countries (notably in the
WHO Africa and Western Pacific regions) have relatively low
preparedness and operational readiness for responding to a
global pandemic caused by a novel infectious agent. The current

COVID-19 pandemic illustrates the additive burden for already
stretched health systems dealing with outbreaks (e.g., dengue,
measles) on an ongoing basis. The added threat of COVID-19
(or other EIDs) has the potential to overwhelm health systems
(including the workforce) in parts of Asia and the Pacific (17).

There is a strong interconnection between health security
(including the ability to respond to infectious disease threats)
and overall health system capacity and resilience (18, 19). For
example, responses to the Ebola-virus outbreak in East Africa
showed the variability in responses and effectiveness depending
on the underlying state of the health system and governance,
and highlighted the inadequacy of existing health and medical
research systems to understand and respond (20). Health systems
need to have sufficient reserve to be able to recover after the
shock of an infectious disease outbreak and still be able to provide
ongoing care for people with chronic diseases, acute care for
endemic infectious diseases and deliver appropriate preventive
care (21).

What is striking are the parallels between our inductively-
derived explanatory framework and those deductive frameworks
used by the WHO and other large organizations to illustrate
issues of pandemic preparedness and response more broadly
(6, 22). Small, locally conducted implementation projects,
conducted by locally embedded health and biosecurity workers
with guidance in research methods (from international and
local mentors) are able to deliver strong insights to local health
sector leaders and ministry officials, while providing skills and
confidence to distributed health workers, and at the same
time linking with the local socio-cultural context and local
determinants of health in this hyper-diverse region.

All of these issues are particularly critical in rural areas and
low-income settings, where wide population dispersion and a
scant health workforce add to the logistical difficulties in the
delivery of health services (12). Health workforce challenges
that are currently particular issues in the Asia-Pacific Region
include: (a) absolute shortages; (b) maldistribution; (c) issues
with governance, planning and support for the health workforce;
(d) public sector working conditions; and (e) increasing global
mobility of workers (19). However, there aremany capable people
in the rural settings who can be engaged—at village levels (e.g.,
unemployed youths with tertiary education achievements)—to
strengthen data collection, and preparedness for the prevention
of infectious diseases. These people communicate on a daily basis
with other villagers to enforce prevention strategies for ID at
village levels. During COVID-19, village women and young men
were involved in training their own village members in hand
washing, distancing, no sharing of cups in kava parties and other
ways of contributing to prevention and preparedness. They do
not have to be paid wages; they just do this work for the general
good of the people of their village.

The rural and remote health and biosecurity workforce
in LMICs is an underused and fragile resource in terms of
preparedness and response to emerging infectious diseases
and health security. The health workforce sits squarely at the
intersection between delivering universal health coverage, having
strong and resilient health systems, and global health security
(18). Interventions focused on improving capacity to detect
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TABLE 2 | Project areas, health system building blocks, factors affecting health system capacity, and recommendations from Research Fellows.

Building blocks (no. of

projects)

Project areas of focus

(CD including TB, malaria, dengue,

zika, measles, diarrhea, leptospirosis,

and meningococcal disease)

Factors affecting surveillance and

response capacity

Synthesized fellow recommendations

Health information systems

(19 projects)

• Use of data for prediction, response,

evaluation

• Quality of data and adherence to

protocols

• Linked data (climate,

geography, diseases)

• Under-reporting and double counting

• Not using data for

response/decisionmaking/preparedness

• Strengthen surveillance and response

systems, especially capacity of health

workers to document and respond

• Training for health and biosecurity

workforce on recording, interpreting and

sharing data

Workforce (11 projects) • Clinical practices

• Quality of training (and evaluation)

• Surge capacity; barriers and enablers

for workforce response

• Knowledge and motivation

• Health workforce numbers

• Inadequate knowledge and supervision

• Motivation and adherence issues

• Poor quality training

• Inadequate staff numbers

and exhaustion

• Invest in adequate health staff to respond

to outbreaks (incl. surge)

• Provide high quality ongoing training

and professional development (incl. data

recording)

• Career pathways and support

• Support training and PD in

professionalism at all levels

• QI processes around training

and supervision

Community (8 projects) • Health seeking behavior

• Causes for delay

• Lived experiences

• Knowledge and behaviors re prevention

(animal and human health)

• Limited health seeking behavior (related

to knowledge and stigma)

• Socio-economic and cultural

determinants affecting ability to

modify risk

• Target community education and health

promotion to reduce stigma

• Improve cultural safety of services

• Consider role of community volunteers

in surge capacity for

education/health promotion

Medical products and

infrastructure (6 projects)

• Antimicrobial resistance

• Water, sanitation and waste disposal

facilities

• Supplies at health facilities

• Laboratory and health facilities

ill–equipped with unreliable supplies

• Lack of water and sanitation facilities at

health facilities

• Poor antibiotic stewardship

• Limited surge capacity

• Review inventory and restocking

systems

• Ensure access to infrastructure required

for safe care e.g., handwashing, waste

management

• Provision of basic equipment

and maintenance

Service delivery (6 projects) • Home based care

• Community volunteers for dengue

control

• Improving immunization coverage

• TB-DOTS

• Net distribution

• Accessibility, affordability and

acceptability issues

• Inadequate health promotion

• Underperforming community volunteers

• Integration of volunteers with

mainstream workforce

• Training and recognition of volunteers as

important HRH

• Budget to train family as partners in TB-

DOTS

• Free to user, distributed service provision

• Mass immunization catch-up program

Governance (2 projects) • Intersectoral collaboration (One Health)

• International Health

Regulations assessment

• Missing defined roles responsibilities,

protocols, policies

• Poor communications and

inter-sectoral collaboration

• Standard operating procedures and

policies for preparedness and response

• Mechanisms for information sharing

across sectors and levels of health

system

• Respond to feedback from HRH

Financing (1 project) • Development assistance • Important role of development

assistance financing

• Withdrawal/decline in financing leading

to outbreak potentials

• Stable, ongoing programs of

development assistance

CD, Communicable Diseases; TB-DOTS, Tuberculosis - Directly Observed Treatment- Short-course; PD, Professional Development; QI, Quality Improvement; HRH, Human Resources

for Health.

and respond to existing diseases that are locally prevalent and
relevant can in addition help strengthen preparedness for a
possible future EID pandemic (23). While the mechanism for
this is as yet unclear, a plausible explanation is that a focus
on local ongoing disease threats strengthens local engagement,
recognizes the broader social and cultural determinants of
health, and strengthens “soft” organizational capacity, such as
communication and trust (24). The specificity of how this
progresses in different locations needs to be guided by an

openness to doing things in different ways in different contexts
across the region. Adequate training, supplies, professional
development and support are all important, as well as retention
and recruitment initiatives. An additional benefit may follow
in terms of synergies with several sustainable development
goals (SDGs).

An additional factor that is less often mentioned is the
importance of “activation” of the rural and remote health
workforce. This can be thought of as analogous to empowerment,
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FIGURE 3 | Interconnections for a stronger rural health workforce and better health security.

and is a vital factor in building health sector resilience (25).
Developing an adequate knowledge and skills base to identify a
problem, and design, implement and evaluate locally relevant and
appropriate solutions to that health service problem is a critical
competency–this is what this kind of IR training in a distributed
style can deliver (26, 27).

CONCLUSION

Policy briefs written by participants outlining results and
recommendations from workplace-based projects have informed
local, provincial and national health managers, policy makers
and development partners. Recommendations have guided the
development of improved health care practice and training. The
capacity to use robust but simple research tools and processes
for formative and evaluative purposes provides sustainable
capacity to a distributed rural and remote health workforce
for responding to infectious diseases threats. Scale-up of this
approach may be warranted to strengthen surveillance and
response. Strengthening the activation and motivation of these
health professionals is an important element of this success.
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Equity in health outcomes for rural and remote populations in low- and middle-income

countries (LMICs) is limited by a range of socio-economic, cultural and environmental

determinants of health. Health professional education that is sensitive to local population

needs and that attends to all elements of the rural pathway is vital to increase the

proportion of the health workforce that practices in underserved rural and remote

areas. The Training for Health Equity Network (THEnet) is a community-of-practice of 13

health professional education institutions with a focus on delivering socially accountable

education to produce a fit-for-purpose health workforce. The THEnet Graduate Outcome

Study is an international prospective cohort study with more than 6,000 learners from

nine health professional schools in seven countries (including four LMICs; the Philippines,

Sudan, South Africa and Nepal). Surveys of learners are administered at entry to and

exit from medical school, and at years 1, 4, 7, and 10 thereafter. The association of

learners’ intention to practice in rural and other underserved areas, and a range of

individual and institutional level variables at two time points—entry to and exit from

the medical program, are examined and compared between country income settings.

These findings are then triangulated with a sociocultural exploration of the structural

relationships between educational and health service delivery ministries in each setting,

status of postgraduate training for primary care, and current policy settings. This analysis

confirmed the association of rural background with intention to practice in rural areas at

both entry and exit. Intention to work abroad was greater for learners at entry, with a
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significant shift to an intention to work in-country for learners with entry and exit data.

Learners at exit were more likely to intend a career in generalist disciplines than those at

entry however lack of health policy and unclear career pathways limits the effectiveness

of educational strategies in LMICs. This multi-national study of learners from medical

schools with a social accountability mandate confirms that it is possible to produce a

health workforce with a strong intent to practice in rural areas through attention to all

aspects of the rural pathway.

Keywords: rural practice intention, rural medical practice, barriers and enablers, rural practice, human resources

for health (HRH), LMIC = low- and middle-income countries, practice intentions, social accountability

INTRODUCTION

Equity in health outcomes for rural and remote populations in
low- and middle-income countries (LMICs) is limited by a range
of socio-economic, cultural and environmental determinants of
health. Access to comprehensive primary health care services

provided by a well-trained and fit-for-purpose health workforce
in rural and remote areas is one important strategy to address

health disparities (1, 2). LMICs are grappling with overall
shortages of human resources for health (HRH), with the World
Health Organization calculating a global shortage of 17.4 million
in 2013, projected to decrease to 14.5 million by 2030 [based
on an indicative aggregate density threshold of doctors, nurses

and midwives of 4.45 per 1,000 population; (3)]. These shortages

are in turn inequitably distributed, with the most pronounced
shortages in countries with the least resources. In many LMICs
there is a long-term, embedded underinvestment in education
and training of the health workforce, despite evidence of the

economic benefits of this investment (4). This issue is exacerbated
by limited communication between the education and training
sector and the health sector, in terms of ensuring that the
competencies of graduating health workers are appropriate to
meet the needs of the population they serve (3).

In addition to these absolute shortages in HRH, in almost
all parts of the world, the health workforce is geographically
and vocationally mal-distributed, with a relative over-supply in
the urban centers, and health workforce shortages in rural and
remote areas, especially in areas that rate lower on livability
scales (3). There are many reasons for this mal-distribution. For
example, rural and primary care practice are often perceived
as “second class” options—a misperception that is inadvertently
and perhaps deliberately reinforced because, particularly in
medicine, most health professional students are the children
of the urban elite, most training takes place in large urban
institutions, and the most visible role models during this training
are city-based specialists (5). In addition, especially in medicine,
the “hidden curriculum” and remuneration structures within
health care reward sub-specialization and procedural work over
generalism. Together with often under-developed and under-
resourced postgraduate training programs for primary care,
this may make primary care or general practice unnecessarily
challenging and unjustly unpopular as a career option formedical
graduates (2).

Health professional education that is sensitive to local
population needs and that attends to all elements of the rural
pathway is vital to increase the proportion of the health
workforce that practices in underserved rural and remote areas
(6). In practice, this means paying close attention to: (i)
rurally-oriented selection processes; (ii) rural and primary health
care-oriented curriculum delivered largely in rural and remote
locations; (iii) rural and regional postgraduate training pathways
and support; and (iv) ensuring exposure to a wide range of
appropriate rural and remote mentors and teachers (6–8).

The Training for Health Equity Network (THEnet; www.
thenetcommunity.org), is a community-of-practice of 13 health
professional education institutions from 10 countries in high,
middle and low income settings, with a clear, self-identified
mandate to deliver socially accountable education to produce
a fit-for-purpose health workforce and contribute to Universal
Health Care (UHC). One of the earliest tasks of the THEnet
Evidence Group was to collaboratively develop and test a
common Evaluation Framework to be used by health professional
schools to critically self-evaluate the degree to which they were
achieving their own social accountability goals (9). Part of this
work is holding ourselves, as educators, responsible for where
our graduates go, what they do, and the degree to which practice
location and skill set match need. Since 2010, THEnet has been
coordinating an international graduate outcome study, to look
at the associations between learner characteristics, intentions
to practice and actual practice location and discipline in these
differing contexts and now has data on more than 6,000 learners
from both LMICs and high income countries (HICs).

This study is part of a series ofmulti-institutional collaborative
research supported by THEnet and its institutional partners
to gather evidence on the outcomes and impact of socially
accountable health professional education(SAHPE), using the
THEnet’s Framework for Socially Accountable HealthWorkforce
Education as a logicmodel [https://thenetcommunity.org/the-
framework/; (9–11)]. Collaborative research between THEnet
partner schools is helping to demonstrate the success of a
socially accountable approach (7, 12–14). This manuscript
considers learner characteristics, considers learner characteristics
and country contextual factors associated with: (i) intention to
practice in rural and underserved areas; (ii) intended discipline
of practice; and (iii) intention to emigrate at graduation, and
analyses how these associations vary between LMICs and HICs.
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METHODS

The THEnet Graduate Outcome Study (GOS) is an international
prospective cohort study, now with more than 6,000 learners
from nine health professional schools in seven countries
[included in these analyses four LMICs; the Philippines (two
schools), Sudan, South Africa and Nepal, and two HIC; Australia
and Canada]. Surveys of learners are administered at entry to
medical school, at exit from medical school and at years 1, 4, 7,
and 10 thereafter. Underserved populations are defined in terms
of three dimensions: (i) geographic factors; (ii) socioeconomic
factors; and (iii) socio-cultural disadvantage (due to religion,
caste, minority ethnicity or status as a refugee or recent
immigrant). Rurality is defined contextually in terms of quintiles
for each country that mirror population quintiles as closely
as possible. Further details of the methodology are available
elsewhere (12, 13). Longitudinal matching of entry and exit
surveys is now possible for increasing numbers of learners and
we are building up the longitudinal cohort into the postgraduate
years which allows correlation with actual practice in time,
and the inclusion of data about clinical placements. Different
schools have commenced data collection for the GOS in different
calendar years according to when ethical approval was granted.

Building on earlier work, in this analysis we consider
the association of intention to practice in rural and other
underserved areas and a range of individual and institutional
level variables at two time points—entry to and exit from the
medical program; that is cross-sectional data at two time-points.
At each point, Pearson χ

2 tests and binary adjusted logistic
regression are used to examine the individual and institutional
factors associated with: (i) intention to practice in rural areas;
(ii) intention to practice in generalist disciplines; and (iii)
intention to emigrate. Longitudinal paired data analysis used
McNemar’s test. These findings are then triangulated with a
sociocultural exploration of the structural relationships between
educational and health service delivery ministries in each setting,
status of postgraduate training for primary care, current policy
settings with regard to HRH planning and support, and other
relevant factors that may influence support. This concurrent,
mixed methods design (15) was constructed to optimize our
understanding of the factors that influence HRH outcomes in
medical school settings. Data to inform this analysis come from
document review of publicly available sources and websites,
supplemented by direct communication between authors; all
embedded experts in health professional education in their own
contexts. To further the trustworthiness of our results we also
triangulated findings with those from complementary research
from within the THEnet community, to understand the factors
contributing to these strong drivers (14, 16).

Ethics approval was received from the ethics review
committees of each participating school. Individual informed
written consent was obtained from all participants.

RESULTS

Of the 6,000 learners enrolled in the study, findings presented
here include data from 3,849 learners at entry and 1,229 learners

at exit. Of these learners, 149 provided data at entry and exit
with 45% of learners with such matching data having attended
school in a LMIC. The analyses involve survey data frommedical
schools in LMICs, including 864 learners from Gezira University
in Sudan, and 665 learners from Walter Sisulu University in
South Africa, both specifically established to meet the needs of
the rural and impoverished regions in their respective countries.
We also have data from 382 learners across two medical
schools in the Philippines. Ateneo de Zamboanga University
in Mindanao, which is founded on a strong social mission to
meet the needs of rural and underserved populations across
Mindanao in Southern Philippines; and the School of Health
Sciences, University of the Philippines, Leyte, which provides
a stepladder curriculum to meet the needs of populations in
the Philippines archipelago. Entry level data from two cohorts
of students from Patan Academy of Health Sciences in Nepal,
established with a specific mission to meet the health needs
of the dispersed rural populations of Nepal are also available.
Comparison data for rural practice intention are available for
HIC schools in Australia (James Cook University and Flinders
University; both with a social mandate to meet the needs of rural
and remote populations, and Australian Aboriginal and Torres
Strait Islander populations) and Canada (Northern Ontario
School of Medicine; established to meet the health needs of
rural, Indigenous, Francophone and the general population of
Northern Ontario).

The demographics of learners at these schools differ from
those of most medical schools, with higher proportions of
students from rural and remote backgrounds (40.4%), from low
socioeconomic and educational backgrounds (28.9% from low
income background, 34.4% neither parent completed university,
29.4% spent more than 4 years in public schooling), and from
underserved population groups (23.9%; Table 1).

Contextual information about these health professional
courses, their structure and setting and their relationships
with local health services and training programs in the region
are summarized in Table 2. The schools have all clearly
evolved to serve underserved populations in their regions.
Notable contextual features include the differences between
LMICs and HICs in terms of recognition and strength of
training programs for family medicine/general practice as a
specialty. Australia and Canada both have strong, certified
training programs for general practice/family medicine, with
recognition of the important role played by these practitioners
in providing first contact, comprehensive continuing care and
acting as a gatekeeper for access to the specialist system.
Despite the efforts of THEnet partners and a family practice
program delivered by PAHS, both Nepal and the Philippines
have comparatively limited recognition, training or support for
primary care and patients are able to self-refer for specialist
care (Table 2). To some extent, this is still the case in Sudan,
though progress in training for primary care has been made
through establishment of a community-oriented postgraduate
training program in family medicine in 2010. South Africa has
a strong training program for family medicine, but lack of
clarity in policy about the role of primary care providers within
the health system has limited their effectiveness in working as
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TABLE 1 | Demographic profile and background characteristics for participating THEnet schools.

Mean age (SD) Female

n/N (%)

Lowest two

quintiles of

income (background)

n/N (%)

Identify as

underserved

population

n/N (%)

Neither parent

attended university

n/N (%)

Years of public

schooling

(>4 years)

n/N (%)

Rural

background

1-3a n/N (%)

Entry n = 3,851

21.14 (4.34)

Exit n = 1,187

26.33 (4.12)

2,917/4,915

(59.3)

863/2,987

(28.9)

984/4,121

(23.9)

1,555/4521

(34.4)

1,336/4,538

(29.4)

1,613/3,989

(40.4)

a Rural quintiles (1, remote village; 2, small rural town; 3, large rural town) vs. Urban quintiles (4, major regional center and 5, major city or capital city). Learners with primary school

background in a country other than the country where they attended medical school were excluded from this variable. Most schools used population size to define quintiles; NOSM and

UPSHS based quintiles on government socioeconomic classifications.

part of a team in the community to deliver primary health
care services.

Intention to Practice in Rural Areas
At entry tomedical school, a high proportion of learners intended
to practice in rural areas (defined as a remote, small rural or large
rural town; quintiles 1–3) after completing postgraduate training
(1,864/3,598; 51.8%). In these cross-sectional samples across
all these schools, a significantly smaller proportion of learners
intended to practice in rural areas at exit than at entry (502/1,135,
44.2%; OR 0.74, 95% CI 0.65–0.84, p< 0.001). Importantly, there
was no significant change in the proportion of learners intending
to practice in rural areas between entry and exit for the 144
learners with matching data (p= 0.644).

Binary logistic regression analyses adjusting for confounders
showed that learner characteristics and school being located in
a LMIC were significantly associated with intention to practice
in a rural area, and these differed at entry and exit (Tables 3, 4).
Learners with a rural background (where the majority of primary
schooling was completed in a remote, small rural or large rural
town; quintiles 1–3) were 3.3 times more likely to intend to
practice in rural areas at entry (p < 0.001; Table 3). Similarly,
learners with a lower income background (defined as parental
income in the bottom two quintiles) and those who identified
as a sociocultural underserved group were 1.7 times (p < 0.001)
and 1.3 times (p = 0.04) more likely to intend to practice in
rural areas at entry, respectively (Table 3). In comparison, at exit,
a higher likelihood of intention to practice in a rural area was
associated with attending medical school in a LMIC (AOR 2.01,
p< 0.001), being female (AOR 1.80, p= 0.001) and having a rural
background (AOR 1.89, p < 0.001), with a weak association with
age (Table 4).

The rural quintile of learners’ background was strongly
associated with intent to practice in rural areas, at entry and
exit (Pearson’s χ

2 for trend; 281.920, df = 4, p < 0.001; 43.035,
df = 4, p < 0.001, respectively). This trend was observed even
after adjusting for age, school’s country income setting, gender,
family income and sociocultural underserved group. Compared
with learners with a metropolitan background, learners from
small rural towns had the highest likelihood of intention
to practice in rural areas at entry (AOR 6.32, p < 0.001)
and exit (AOR 3.82, p < 0.001), followed by learners from
remote towns, then regional centers, then major urban centers
(Supplementary Materials 1, 2).

Learners with an international background (who completed
the majority of primary schooling in a different country to their
medical school) were less likely than learners with a domestic
background to have rural practice intentions at entry (N = 3,500;
Pearson χ

2 60.217, df= 1, p < 0.001) and exit (N = 516; Pearson
χ
2 10.849, df= 1, p= 0.001).

Intended Discipline of Practice
For the cross-sectional data, learners were twice as likely to intend
to practice in family medicine/general practice at exit (282/1,093,
25.8%) compared with entry (412/2,892, 14.2%; OR 2.09, 95% CI
1.76–2.48, p < 0.001; Figure 1). Learners were also significantly
less likely to have practice intentions in the discipline of surgery
at exit (134/1,093, 12.3%) than at entry (1,033/2,892, 35.7%;
OR 0.25, 95% CI 0.21–0.31, p < 0.001). For the learners with
paired data, there was no significant change in the proportion
of learners who intended to work in family medicine/general
practice between entry and exit (p= 0.664). There was, however,
a significant change in the proportion intending to practice in
surgery with 23/31 (74.2%) changing away from surgical intent
between entry and exit (p < 0.001).

Binary logistic regression analyses showed that age, gender,
high income setting and rural background were associated with
learners’ intention to practice in family medicine/general practice
(Supplementary Material 3). Females were twice as likely as
males to have practice intentions in generalist disciplines at exit,
but not at entry (exit AOR 2.10, p = 0.002; entry AOR 0.93,
p = 0.667). Learners with a rural background were twice as
likely to intend generalist practice as learners with an urban
background, at entry (AOR 2.05. p< 0.001), but not at exit (AOR
1.51, p= 0.063). At entry and exit, learners from schools in LMIC
weremuch less likely to intend to practice in generalist disciplines
than learners in HIC (entry AOR 0.19, p < 0.001; exit AOR 0.15,
p < 0.001).

Intention to Work Abroad
A significantly smaller proportion of learners at exit reported an
intention to practice abroad than at entry (exit 376/778, 48.3%;
entry 1,591/2,459, 64.7%; OR 0.51, 95% CI 0.43–0.60, p < 0.001).
Interestingly, the proportion of learners with matching entry
and exit data who changed their intention from working abroad
to an intention to stay in their country (18/31, 58.0%) was
significantly greater than the proportion of learners who changed
their intention to instead work abroad (7/47, 14.9%; p= 0.043).
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TABLE 2 | Contextual information about these health professional courses, their structure and setting and their relationships with local health services.

Country Medical education context* Relationship between health

system and educational planning

Health professional school,

foundation year, (year of

joining graduate outcome

study)

Training structure (size of

entry cohort of medical

students in 2013)

Priority population Participants n

(response

rate, %)

The

Philippines

Population density 358

people/km2

Gross national income per capita

$7290 (2012)

40 medical schools

Physician density 1.3/1,000

(2010)

Poor recognition of general

practice/primary care as a

specialty, but many graduate

with public health qualifications.

Weak US-style family medicine

training and certification

Historically poor coordination

between health professional

education and health systems

Patients can self-refer to specialists,

bypassing primary care. Strong and

largely unregulated influence of

pharmaceutical sector

Largely privatized higher education

system, and large wage disparities

between public and private systems

for healthcare workers

Maldistribution - <10% of graduates

serve rural areas

Health training as an export industry -

high rates of medical and

nursing emigration

Ateneo de Zamboanga

University School of Medicine,

(AdZU) Zamboanga City,

Mindanao. 1993 (2013)

School of Health Sciences,

University of the Philippines,

(SHS) Palo, Leyte. 1976 (2013)

Four-year graduate MD training,

about 50% community based.

One year internship, 50% in rural

health units, emergency and

district hospitals (48 students)

Five-year graduate MD program.

Multilevel entry stepladder

curriculum. Six months in Year 2

and all of Year 5 in rural

community practice setting

Also trains community

workers/midwives and

nurses)(15 students)

Rural underserved areas of

Mindanao, especially

Zamboanga peninsular and

outlying islands

Rural underserved populations in

the central Philippines

Indigenous peoples

Entry 216 (87.4)

Exit 150 (84.7)

Entry 33 (89.2)

Exit 50 (72.5)

Sudan Population density 25

people/km2

Gross national income per capita

$3220 (2012)

29 medical schools (8 private)

Physician density 0.3/1000

(2017)

Role of primary care in health

system underdeveloped and

undervalued in health system

Two year community-oriented

postgraduate training in family

medicine developed in

partnership with Gezira Ministry

of Health

Four older medical schools, then

rapid proliferation of new schools

mostly in Khartoum. Perceived

decline in training standards

Widespread emigration of health

professionals for social and economic

reasons

In last decade partnerships between

education institutions, Ministry of

Health and Education to progress

training for primary health care,

including an initiative through U

Gezira (17)

Feminisation of medical workforce

caused issues in rural coverage and

workforce (18)

University of Gezira Faculty of

Medicine, Gezira State. 1975

(2013)

Five-year undergraduate training

program

Twenty percent of time allocated

for community-based

education (270 students)

Rural underserved areas in

Gezira region

Entry 805 (66.6)

Exit 59 (29.6%)

South Africa Population density 48

people/km2

Gross national income per capita

$11,970 (2012)

Nine medical schools

Physician density 0.9/1,000

(2017)

Four year postgraduate

community-based training

program (UK/Aust style) for

family medicine—specialist

recognition

Previously limited coordination

between HRH training and

deployment with no integrated data

source for HRH planning, despite

HRH making up almost 2/3 of public

health expenditure. Previous planning

efforts not implemented

Absolute shortages in HRH,

especially beyond urban centers, and

in public sector, with high professional

emigration

Walter Sisulu University Faculty

of Health Sciences (WSU)

Mthatha, South Africa. 1985

(2013)

Six year undergraduate program,

rural experiences in Years 1–3

and 6 months in Year 5

Also trains Clinical Associates

(PAs) (120 students)

Rural underserved areas of

Eastern Cape and KwaZulu

Natal provinces

Entry 563 (91.4%)

Exit 102 (58%)

(Continued)
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TABLE 2 | Continued

Country Medical education context* Relationship between health

system and educational planning

Health professional school,

foundation year, (year of

joining graduate outcome

study)

Training structure (size of

entry cohort of medical

students in 2013)

Priority population Participants n

(response

rate, %)

Tension between health policy

focused on public PHC (without

a clear role for family physicians)

and health system with strong

specialist and hospitalist focus

Introduction of National Health

Insurance has spurred more

coordinated efforts and integrated

planning through the NHI Fund,

although still in its infancy (19, 20)

Nepal Population density 196

people/km2

Gross national income per capita

$2,170 (2012)

19 medical schools (15 private)

Physician density 0.75/1,000

(2018)

Three year postgraduate medical

training program in general

practice to address rural doctor

shortage

Lack of well-defined career

pathway for general practice with

limited ability to serve the rural

population or strengthen PHC

approach due to health system

factors that favor speciality

practice (21)

Poor staff performance in terms of

productivity, quality, availability, and

competency

Fragmented approach to HRH

planning, management, and

development

Imbalance between supply and

demand, and narrow skill mix

Limited HRH financing

Low attraction/retention in public

service, and “brain drain” largely due

to the migration of health workers (22)

Patan Academy of Health

Sciences (PAHS) Patan, Nepal

2008 (2019)

Five year undergraduate

problem-based learning

curriculum. Not-for-profit

institution. Adapted for local

priority issues and priorities.

Selective recruitment prioritizing

rural students and extensive rural

community placements (65

students; 2019)

Rural underserved areas, the

poor and diverse ethnic groups,

particularly those in northern and

Western Nepal

Entry 130 (100%)

Australia Population density 3 people/km2

Gross national income per capita

$41,590

22 medical schools

Physician density 3.7/1,000

(2017)

Strong postgraduate training

program (3–4 years) for general

practice with independent

certification exams

General practitioners and “rural

generalists” have well-recognized

role as gatekeepers and work in

private practices, community

health centers, rural hospitals

and community-controlled

health services

Well supplied in terms of numbers of

doctors and nurses but ongoing

problems with vocational (insufficient

generalist) and geographical

maldistribution

Various incentives and policies

introduced to address these with

variable success

Separate Ministry for Health and

Education, but relatively cohesive and

functional mechanisms to create joint

planning—e.g., Medical Training

Review Panel (23)

Reducing earlier reliance on

international medical graduates

Attention to entire rural pathway

demonstrated to produce

successful outcomes

James Cook University College

of Medicine and Dentistry (JCU)

Townsville, Queensland 2000

(2013)

College of Medicine and Public

Health (FU) Adelaide, South

Australia. 1995 (2013)

Six year undergraduate MBBS

program, entirely regional,

including 20 weeks in small rural

and remote settings

Also trains dentists and Physician

Assistants (238 students)

Four year graduate program

based in Adelaide or in Darwin.

Option for 1 year Parallel Rural

Curriculum (30 students) (160

students)

Rural, remote, Aboriginal and

Torres Strait Islander populations,

and others in tropical Australia

Rural, remote and Aboriginal and

Torres Strait Islander populations

Entry 1,367

(83.1%)

Exit 509 (42.0%)

Entry 480 (74.2)

Exit 167 (57.5)

(Continued)

F
ro
n
tie
rs

in
P
u
b
lic

H
e
a
lth

|w
w
w
.fro

n
tie
rsin

.o
rg

6
O
c
to
b
e
r
2
0
2
0
|
V
o
lu
m
e
8
|A

rtic
le
5
8
2
4
6
4

33

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


http://apps.who.int/gho/data/node.country
https://data.worldbank.org/indicator/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


mailto:sarah.larkins@jcu.edu.au
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/articles/10.3389/fpubh.2020.582464/full#supplementary-material
https://doi.org/10.1111/j.1468-0009.2005.00409.x
https://doi.org/10.1007/s11606-016-3898-5
https://doi.org/10.5694/mja11.11473
https://doi.org/10.2471/BLT.09.072462
https://doi.org/10.22605/RRH4438
https://doi.org/10.1186/s12960-018-0332-6
https://doi.org/10.3109/0142159X.2012.731106
https://www.educationforhealth.net/
https://doi.org/10.4103/1357-6283.143727
https://doi.org/10.1111/medu.12518
https://doi.org/10.1186/s12909-018-1360-6
https://doi.org/10.1080/0142159X.2017.1331035
https://doi.org/10.1080/0142159X.2019.1646417
https://doi.org/10.1186/1478-4491-12-3
https://doi.org/10.1080/01421590701812991
http://resep.sun.ac.za/human-resources-for-health-planning-and-national-health-insurance-the-urgency-and-the-opportunity/
http://resep.sun.ac.za/human-resources-for-health-planning-and-national-health-insurance-the-urgency-and-the-opportunity/
http://resep.sun.ac.za/human-resources-for-health-planning-and-national-health-insurance-the-urgency-and-the-opportunity/
https://jgpeman.com/index.php/jgpeman/article/view/51
https://www.who.int/workforcealliance/countries/npl/en/
https://www.who.int/workforcealliance/countries/npl/en/
https://doi.org/10.1186/1478-4491-12-7
https://doi.org/10.1136/bmjgh-2018-000736
https://doi.org/10.5694/j.1326-5377.2011.tb03130.x
https://doi.org/10.1016/S0140-6736(11)60494-7
https://doi.org/10.1186/s12960-020-0455-4
https://doi.org/10.1186/s12960-015-0090-7
https://doi.org/10.1080/14739879.2016.1225520
https://doi.org/10.1186/s12909-016-0842-7
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2020.546382
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2020.546382&domain=pdf&date_stamp=2020-10-26
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:dragyamahat@gmail.com
https://doi.org/10.3389/fpubh.2020.546382
https://www.frontiersin.org/articles/10.3389/fpubh.2020.546382/full


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


www.nsi.edu.np
www.nsi.edu.np
https://doi.org/10.2471/BLT.09.071605
https://doi.org/10.2307/3342100
https://doi.org/10.22605/RRH1583
https://doi.org/10.1136/bmj.e4826
https://doi.org/10.1186/1478-4491-7-52
https://doi.org/10.1097/00005650-198104000-00006
https://doi.org/10.1596/978-1-4648-0616-2
https://doi.org/10.33314/jnhrc.v0i0.640
https://doi.org/10.7196/SAMJ.6702
https://doi.org/10.2471/BLT.15.153619
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2020.569279
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2020.569279&domain=pdf&date_stamp=2020-11-03
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:lieketseng@sun.ac.za
https://doi.org/10.3389/fpubh.2020.569279
https://www.frontiersin.org/articles/10.3389/fpubh.2020.569279/full


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.un.org/development/desa/disabilities/convention-on-the-rights-of-persons-with-disabilities/article-1-purpose.html
https://www.un.org/development/desa/disabilities/convention-on-the-rights-of-persons-with-disabilities/article-1-purpose.html
https://www.un.org/development/desa/disabilities/convention-on-the-rights-of-persons-with-disabilities/article-1-purpose.html
https://doi.org/10.1016/j.dhjo.2018.07.009
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://doi.org/10.3402/gha.v8.29003
https://doi.org/10.4102/ajod.v1i1.19
https://hdl.handle.net/10520/EJC189294
https://hdl.handle.net/10520/EJC189294
https://doi.org/10.1186/1472-6963-11-276
https://doi.org/10.1080/09638280802280429
http://www.who.int/disabilities/care/rehab-2030/en/
http://www.who.int/disabilities/care/rehab-2030/en/
https://doi.org/10.1186/s12960-017-0240-1
https://www.mindbank.info/item/3319
http://etd.uwc.ac.za/xmlui/bitstream/handle/11394/1450/Misbach_MPH_2004.pdf?isAllowed=y&sequence=1
http://etd.uwc.ac.za/xmlui/bitstream/handle/11394/1450/Misbach_MPH_2004.pdf?isAllowed=y&sequence=1
https://doi.org/10.1186/s12960-020-00488-6
https://doi.org/10.1186/s12960-020-0464-3
https://doi.org/10.1080/16549716.2020.1792192
http://englishnupino/Publications/Books-and-reports/2009/As-Strong-as-The-Weakest-Link
http://englishnupino/Publications/Books-and-reports/2009/As-Strong-as-The-Weakest-Link
http://www.afri-can.org/CBR%20Information/Inside%20Voices%20final.pdf
http://www.afri-can.org/CBR%20Information/Inside%20Voices%20final.pdf
https://doi.org/10.1186/1478-4491-10-20
https://doi.org/10.1186/s12913-018-3362-9
https://doi.org/10.1080/09614524.2015.983461
https://doi.org/10.4102/ajod.v4i1.167
http://www.who.int/disabilities/cbr/guidelines/en/
http://www.who.int/disabilities/cbr/guidelines/en/
https://www.hst.org.za/publications/South%20African%20Health%20Reviews/sahr05.pdf#search=Mid%2Dlevel%20health%20workers%20in%20South%20Africa%3A%20not%20an%20easy%20option%3A%20human%20resources%2E
https://www.hst.org.za/publications/South%20African%20Health%20Reviews/sahr05.pdf#search=Mid%2Dlevel%20health%20workers%20in%20South%20Africa%3A%20not%20an%20easy%20option%3A%20human%20resources%2E
https://www.hst.org.za/publications/South%20African%20Health%20Reviews/sahr05.pdf#search=Mid%2Dlevel%20health%20workers%20in%20South%20Africa%3A%20not%20an%20easy%20option%3A%20human%20resources%2E
https://www.hst.org.za/publications/South%20African%20Health%20Reviews/sahr05.pdf#search=Mid%2Dlevel%20health%20workers%20in%20South%20Africa%3A%20not%20an%20easy%20option%3A%20human%20resources%2E
https://doi.org/10.5463/dcid.v24i2.180
https://doi.org/10.1080/09687599.2014.958131
http://www.scielo.org.za/scielo.php?script=sci_arttext&pid=S2310-38332009000200004&lng=en
http://www.scielo.org.za/scielo.php?script=sci_arttext&pid=S2310-38332009000200004&lng=en
https://doi.org/10.1177/0308022618817281
https://doi.org/10.5463/dcid.v29i3.742
https://doi.org/10.22605/RRH2919
https://doi.org/10.22605/RRH1115
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.3109/09638288.2011.553710
https://doi.org/10.4102/ajod.v8i0.484
https://doi.org/10.1186/s12909-017-1050-9
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://doi.org/10.4102/ajod.v8i0.537
http://www.hst.org.za/publications/South%20African%20Health%20Reviews/7_Breaking%20new%20ground_lessons%20learnt%20from%20the%20development%20of%20Stellenbosch%20Universitys%20Rural%20Clinical%20School.pdf
http://www.hst.org.za/publications/South%20African%20Health%20Reviews/7_Breaking%20new%20ground_lessons%20learnt%20from%20the%20development%20of%20Stellenbosch%20Universitys%20Rural%20Clinical%20School.pdf
http://www.hst.org.za/publications/South%20African%20Health%20Reviews/7_Breaking%20new%20ground_lessons%20learnt%20from%20the%20development%20of%20Stellenbosch%20Universitys%20Rural%20Clinical%20School.pdf
http://www.hst.org.za/publications/South%20African%20Health%20Reviews/7_Breaking%20new%20ground_lessons%20learnt%20from%20the%20development%20of%20Stellenbosch%20Universitys%20Rural%20Clinical%20School.pdf
https://doi.org/10.4102/ajod.v6i0.311
https://doi.org/10.1093/heapol/czs066
https://doi.org/10.3109/11038128.2010.525748
https://doi.org/10.4102/sajp.v69i2.22
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2020.595255
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2020.595255&domain=pdf&date_stamp=2020-11-19
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:vashwheatley@gmail.com
https://doi.org/10.3389/fpubh.2020.595255
https://www.frontiersin.org/articles/10.3389/fpubh.2020.595255/full


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/articles/10.3389/fpubh.2020.595255/full#supplementary-material
https://doi.org/10.2471/blt.09.068494
https://doi.org/10.1186/1472-6963-8-19
https://doi.org/10.1111/j.1748-0361.2002.tb00932.x
http://www.rrh.org.au/articles/subviewnew.asp?ArticleID=365
http://www.rrh.org.au/articles/subviewnew.asp?ArticleID=365
https://doi.org/10.1200/JOP.2012.000610
https://doi.org/10.12968/bjha.2015.9.7.350
https://www.bma.org.uk/advice-and-support/ethics/personal-ethics/ethics-of-social-media-use
https://www.bma.org.uk/advice-and-support/ethics/personal-ethics/ethics-of-social-media-use
https://www.linkedin.com/pulse/6-benefits-social-media-healthcare-andreas-marouchos
https://www.linkedin.com/pulse/6-benefits-social-media-healthcare-andreas-marouchos
https://doi.org/10.1097/GRF.0b013e318297dc38
www.gmc-uk.org
www.gmc-uk.org
https://www.gmc-uk.org/guidance/ethical_guidance/30173.asp
https://www.gmc-uk.org/guidance/ethical_guidance/30173.asp
https://wonca.net/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/Manual%20Rural%20Cafe.pdf
https://wonca.net/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/Manual%20Rural%20Cafe.pdf
https://www.globalfamilydoctor.com/News/NetworkforRuralmedicalstudentsbeingformed.aspx
https://www.globalfamilydoctor.com/News/NetworkforRuralmedicalstudentsbeingformed.aspx
https://www.facebook.com/groups/WoRSA/
https://ruralhealthsuccess.blogspot.com/
https://doi.org/10.5688/aj730110
https://doi.org/10.1152/advan.00132.2015
https://doi.org/10.4135/9780857021038.n3
www.sproutsocial.com
https://sproutsocial.com/insights/reach-vs-impressions/
https://doi.org/10.1016/j.poetic.2006.05.004
www.rrh.org.au/journal/article/412
https://www.youtube.com/c/RuralFamilyMedicineCafe
https://www.facebook.com/ruralseeds/
https://www.facebook.com/ruralseeds/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2020.583821
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2020.583821&domain=pdf&date_stamp=2020-11-27
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:pavitra@bhs.org.in
https://doi.org/10.3389/fpubh.2020.583821
https://www.frontiersin.org/articles/10.3389/fpubh.2020.583821/full


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://doi.org/10.4103/0970-0218.183587
https://doi.org/10.1002/14651858.CD001271.pub2
https://doi.org/10.1136/bmj.324.7341.819
https://doi.org/10.1377/hlthaff.2010.0440
https://doi.org/10.1093/intqhc/mzv054
https://doi.org/10.1186/1472-6963-14-214
https://doi.org/10.1111/jan.12929
https://doi.org/10.1017/S1463423618000798
https://doi.org/10.1016/j.ijnurstu.2017.05.008
https://www.globalfamilydoctor.com/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/19%20implementing%20rural%20pathways.pdf
https://www.globalfamilydoctor.com/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/19%20implementing%20rural%20pathways.pdf
https://www.globalfamilydoctor.com/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/19%20implementing%20rural%20pathways.pdf
https://doi.org/10.1186/s12939-018-0814-0
http://statistics.rajasthan.gov.in/Details/hd_fi~nal.pdf
http://statistics.rajasthan.gov.in/Details/hd_fi~nal.pdf
http://www.shram.org/moreArticle.php?cat=15&id=20141014050600
http://www.shram.org/moreArticle.php?cat=15&id=20141014050600
https://doi.org/10.1097/00005110-200203000-00005
https://doi.org/10.2471/BLT.09.070607
https://doi.org/10.1186/1472-6963-8-19
https://doi.org/10.1046/j.1365-2648.2001.02039.x
https://doi.org/10.1186/1478-4491-2-13
http://164.100.47.4/billstexts/LSBillTexts/AsIntroduced/185_2019_LS_Eng.pdf
http://164.100.47.4/billstexts/LSBillTexts/AsIntroduced/185_2019_LS_Eng.pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://doi.org/10.3389/fmed.2020.594728
http://crossmark.crossref.org/dialog/?doi=10.3389/fmed.2020.594728&domain=pdf&date_stamp=2020-11-26
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles
https://creativecommons.org/licenses/by/4.0/
mailto:belinda.osullivan@uq.edu.au
https://doi.org/10.3389/fmed.2020.594728
https://www.frontiersin.org/articles/10.3389/fmed.2020.594728/full


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/articles/10.3389/fmed.2020.594728/full#supplementary-material
https://www.social-protection.org/gimi/gess/ShowTheme.action?lang=EN&id=4066
https://www.social-protection.org/gimi/gess/ShowTheme.action?lang=EN&id=4066
https://data.worldbank.org/indicator/SP.RUR.TOTL.ZS
https://www.un.org/pga/73/event/universal-health-coverage/
https://www.who.int/hrh/education/en/
https://doi.org/10.26633/RPSP.2018.11
https://doi.org/10.2471/BLT.09.071605
https://doi.org/10.1186/1478-4491-11-65
https://doi.org/10.1016/j.healthpol.2012.10.003
https://doi.org/10.1186/s12960-018-0323-7
https://doi.org/10.2471/BLT.09.072686
https://doi.org/10.1111/medu.13578
https://www.who.int/hrh/com-heeg/en/
https://www.who.int/hrh/com-heeg/en/
https://sdgs.un.org/goals
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1016/j.jclinepi.2014.03.013
https://blogs.worldbank.org/opendata/new-country-classifications-income-level-2017-2018
https://blogs.worldbank.org/opendata/new-country-classifications-income-level-2017-2018
https://doi.org/10.2471/BLT.09.070607
https://doi.org/10.4103/0970-0218.74338
https://doi.org/10.1016/j.siny.2015.06.003
https://doi.org/10.12688/f1000research.6638.1
https://doi.org/10.1186/s12960-015-0001-y
https://doi.org/10.1186/1478-4491-11-47
https://doi.org/10.1080/0142159X.2017.1331035
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://doi.org/10.1080/0142159X.2017.1354126
https://doi.org/10.1186/1472-6963-12-352
https://doi.org/10.1097/ACM.0000000000000326
https://doi.org/10.37757/MR2008.V10.N4.6
https://doi.org/10.3109/0142159X.2011.590247
https://doi.org/10.22605/RRH4264
https://www.who.int/about/regions/en/
https://doi.org/10.1111/inr.12443
https://doi.org/10.36834/cmej.36847
https://doi.org/10.1186/1472-6963-12-291
https://doi.org/10.1136/postgradmedj-2012-131094
https://doi.org/10.3402/gha.v6i0.19522
https://doi.org/10.4103/jfmpc.jfmpc_254_18
https://doi.org/10.7196/AJHPE.510
https://doi.org/10.1007/s10900-015-0110-5
https://doi.org/10.1186/s12913-018-3362-9
https://doi.org/10.7196/SAMJ.4342
https://doi.org/10.1136/bmjopen-2014-005759
https://doi.org/10.1186/1472-6963-14-113
https://doi.org/10.1093/tropej/fmi106
https://doi.org/10.1007/s10995-018-2492-3
https://doi.org/10.1080/0142159031000092526
https://doi.org/10.1186/s12913-016-1476-5
https://doi.org/10.1186/s12960-017-0214-3
https://doi.org/10.1186/s12909-018-1199-x
https://doi.org/10.1017/S1049023X00006282
https://doi.org/10.1080/14635240.2017.1284014
https://doi.org/10.2471/BLT.15.153619
https://doi.org/10.4102/phcfm.v8i1.1218
https://doi.org/10.1186/1478-4491-8-3
https://doi.org/10.22605/RRH4519
https://doi.org/10.1080/20786204.2004.10873025
https://doi.org/10.4102/phcfm.v7i1.739
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://doi.org/10.7196/AJHPE.2017.v9i3.856
https://doi.org/10.1136/bmjopen-2016-013501
https://doi.org/10.1111/medu.12215
https://doi.org/10.1186/s12960-015-0017-3
https://doi.org/10.1186/s12913-016-1370-1
https://doi.org/10.22605/RRH4337
https://doi.org/10.7196/SAMJ.2016.v106i5.10216
https://doi.org/10.1186/s13033-017-0121-y
https://doi.org/10.4102/phcfm.v9i1.1389
https://doi.org/10.3352/jeehp.2016.13.18
https://doi.org/10.4103/1357-6283.143778
https://doi.org/10.1186/s13104-017-3064-0
https://doi.org/10.1016/j.ijgo.2015.03.016
https://doi.org/10.1093/heapol/czx026
https://doi.org/10.1186/1478-4491-6-18
https://doi.org/10.1038/sj.jp.7200334
https://doi.org/10.1111/j.1742-6723.2006.00913.x
https://doi.org/10.4103/2249-4863.94439
https://doi.org/10.1186/s12960-015-0051-1
https://doi.org/10.1186/1472-698X-11-S1-S4
https://doi.org/10.1093/heapol/czu126
https://doi.org/10.24083/apjhm.v13i2.13
https://doi.org/10.1186/1478-4491-12-10
https://doi.org/10.1371/journal.pone.0145206
https://doi.org/10.1186/1478-4491-6-25
https://doi.org/10.1016/S0277-9536(98)00335-9
https://doi.org/10.1186/s12909-018-1209-z
https://doi.org/10.2185/jrm.2890
https://doi.org/10.1186/s12913-016-1641-x
https://doi.org/10.3126/kumj.v12i2.13658
https://doi.org/10.1097/NNR.0000000000000259
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://doi.org/10.1186/s12889-016-3584-x
https://doi.org/10.1186/s12960-018-0272-1
https://doi.org/10.1186/s12960-015-0063-x
https://doi.org/10.1016/j.ijgo.2015.10.004
https://doi.org/10.1186/1471-2296-13-87
https://doi.org/10.3402/gha.v7.25139
https://doi.org/10.1080/14739879.2018.1450096
https://doi.org/10.3109/0142159X.2010.519065
https://doi.org/10.1186/1478-4491-11-44
https://doi.org/10.1093/heapol/czt059
https://doi.org/10.1002/chp.1340230308
https://doi.org/10.1080/16549716.2017.1345497
https://doi.org/10.1080/20786190.2015.1055671
https://doi.org/10.1080/17544750.2013.753500
https://doi.org/10.3109/0142159X.2011.575900
https://doi.org/10.4103/1357-6283.99212
https://doi.org/10.2196/mededu.5336
https://doi.org/10.1186/s12909-015-0460-9
https://doi.org/10.1186/s12909-018-1211-5
https://doi.org/10.1186/1478-4491-12-14
https://doi.org/10.3917/spub.180.0033
https://www.globalfamilydoctor.com/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/19%20implementing%20rural%20pathways.pdf
https://www.globalfamilydoctor.com/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/19%20implementing%20rural%20pathways.pdf
https://www.globalfamilydoctor.com/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/19%20implementing%20rural%20pathways.pdf
https://doi.org/10.3389/fpubh.2020.00447
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://doi.org/10.3389/fmed.2020.582130
http://crossmark.crossref.org/dialog/?doi=10.3389/fmed.2020.582130&domain=pdf&date_stamp=2021-01-14
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles
https://creativecommons.org/licenses/by/4.0/
mailto:benbryden@gmail.com
https://doi.org/10.3389/fmed.2020.582130
https://www.frontiersin.org/articles/10.3389/fmed.2020.582130/full


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://doi.org/10.1136/bmjgh-2018-000736
https://www.stfm.org/familymedicine/vol46issue9/Philpott685
https://dhsprogram.com/pubs/pdf/FR309/FR309.pdf
https://doi.org/10.1016/S0140-6736(15)00959-9
https://www.unaids.org/en/regionscountries/countries/lesotho
http://hdr.undp.org/sites/all/themes/hdr_theme/country-notes/LSO.pdf
https://www.unicef.org/esaro/UNICEF-Lesotho-2017-Health-Budget-Brief.pdf
https://www.unicef.org/esaro/UNICEF-Lesotho-2017-Health-Budget-Brief.pdf
https://www.who.int/data/maternal-newborn-child-adolescent/monitor
https://www.who.int/data/maternal-newborn-child-adolescent/monitor
https://www.aaem.org/UserFiles/file/2SeptOctCS08_lesotho.pdf
https://www.aaem.org/UserFiles/file/2SeptOctCS08_lesotho.pdf
https://doi.org/10.1097/ACM.0000000000002003
https://doi.org/10.1186/s12909-017-1050-9
https://doi.org/10.2196/resprot.7551
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2020.612531
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2020.612531&domain=pdf&date_stamp=2021-02-03
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:lachlan@rocket-ship.org
https://doi.org/10.3389/fpubh.2020.612531
https://www.frontiersin.org/articles/10.3389/fpubh.2020.612531/full


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://doi.org/10.1186/1478-4491-6-18
https://doi.org/10.1093/heapro/15.2.169
https://doi.org/10.1111/j.1470-9856.2009.00314.x
https://doi.org/10.1056/NEJMp1215226
https://doi.org/10.1177/0094582X07308119
https://doi.org/10.1353/lag.0.0071
https://doi.org/10.1186/1478-4491-10-10
https://doi.org/10.2471/BLT.13.123141
https://www.ruralhealth.org.au/13nrhc/images/paper_Mills%2C%20David.pdf
https://doi.org/10.1080/14739879.2017.1319253
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.acrrm.org.au/docs/default-source/all-files/cairns-consensus-statement-final-3-nov-2014.pdf?sfvrsn=f13b97eb_16
https://www.acrrm.org.au/docs/default-source/all-files/cairns-consensus-statement-final-3-nov-2014.pdf?sfvrsn=f13b97eb_16
https://doi.org/10.13169/intejcubastud.5.1.0010
https://doi.org/10.1186/s12960-016-0164-1
https://healthyislandsvanuatu.files.wordpress.com/2012/06/hii-technical-report_final_light.pdf
https://healthyislandsvanuatu.files.wordpress.com/2012/06/hii-technical-report_final_light.pdf
https://doi.org/10.1186/1478-7954-10-4
https://doi.org/10.3389/fmed.2020.594728
https://doi.org/10.1186/s12960-018-0332-6
https://www.globalfamilydoctor.com/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/19%20Island%20Medicine%20Statement.pdf
https://www.globalfamilydoctor.com/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/19%20Island%20Medicine%20Statement.pdf
https://www.globalfamilydoctor.com/site/DefaultSite/filesystem/documents/Groups/Rural%20Practice/19%20Island%20Medicine%20Statement.pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2021.594894
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2021.594894&domain=pdf&date_stamp=2021-02-12
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:janamuller@sun.ac.za
https://doi.org/10.3389/fpubh.2021.594894
https://www.frontiersin.org/articles/10.3389/fpubh.2021.594894/full


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://doi.org/10.1016/S0140-6736(09)61122-3
https://www.phasa.org.za/wp-content/uploads/2011/11/Pillay-The-implementation-of-PHC.pdf
https://www.phasa.org.za/wp-content/uploads/2011/11/Pillay-The-implementation-of-PHC.pdf
https://data.worldbank.org/country/ZA
https://data.worldbank.org/country/ZA
https://www.theguardian.com/inequality/datablog/2017/apr/26/inequality-index-where-are-the-worlds-most-unequal-countries
https://www.theguardian.com/inequality/datablog/2017/apr/26/inequality-index-where-are-the-worlds-most-unequal-countries
https://www.theguardian.com/inequality/datablog/2017/apr/26/inequality-index-where-are-the-worlds-most-unequal-countries
http://apps.who.int/iris/bitstream/10665/70185/1/WHO_HRH_HPN_10.3_eng.pdf
http://apps.who.int/iris/bitstream/10665/70185/1/WHO_HRH_HPN_10.3_eng.pdf
https://doi.org/10.4102/phcfm.v9i1.1449
https://doi.org/10.14434/JOTLT.V8I1.26748
https://www.voced.edu.au/content/ngv:58028
https://www.caipe.org/
http://hdl.handle.net/10019.1/41980
https://doi.org/10.1080/13561820.2019.1612332
https://doi.org/10.1097/ACM.0000000000000249
https://doi.org/10.4103/efh.EfH_276_19
https://doi.org/10.7196/AJHPE.2016.v8i2.844
https://doi.org/10.1080/13561820.2017.1417239
https://doi.org/10.7196/AJHPE.2016.v8i2.578
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1177/160940690200100202
https://doi.org/10.3109/13561820.2015.1122582
https://doi.org/10.7196/AJHPE.231
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://doi.org/10.1080/20786204.2013.10874418
https://doi.org/10.7196/AJHPE.2016.v8i2.846
https://doi.org/10.1080/14703297.2015.1008545
https://doi.org/10.1097/01258363-200609000-00003
https://books.google.com/books?hl=en&lr=&id=0Z7_CAAAQBAJ&pgis=1
https://books.google.com/books?hl=en&lr=&id=0Z7_CAAAQBAJ&pgis=1
http://www.dpru.uct.ac.za/wp-12151-poverty-inequality-and-nature-economic-growth-south-africa
http://www.dpru.uct.ac.za/wp-12151-poverty-inequality-and-nature-economic-growth-south-africa
http://www.dpru.uct.ac.za/wp-12151-poverty-inequality-and-nature-economic-growth-south-africa
https://doi.org/10.7196/AJHPE.2016.v8i2.841
https://doi.org/10.1186/1472-6963-12-63
https://doi.org/10.1097/ACM.0b013e318271fc82
https://doi.org/10.1016/j.bjoms.2017.02.010
https://doi.org/10.1080/13561820500081745
https://doi.org/10.3109/13561820.2016.1147021
https://doi.org/10.1016/j.socscimed.2010.05.029
https://doi.org/10.1097/ACM.0b013e3182a31893
https://doi.org/10.1186/s12875-016-0427-x
https://doi.org/10.3109/13561820.2014.954284
https://doi.org/10.1080/01621424.2014.968502
https://doi.org/10.1370/afm.1353
https://doi.org/10.1111/nin.12214
https://doi.org/10.3109/13561829409010426
http://www.research.interprofessional.global
https://doi.org/10.1016/S0140-6736(10)61854-5
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2021.601026
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2021.601026&domain=pdf&date_stamp=2021-04-20
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:janamuller@sun.ac.za
https://doi.org/10.3389/fpubh.2021.601026
https://www.frontiersin.org/articles/10.3389/fpubh.2021.601026/full


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


mailto:janamuller@sun.ac.za
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/articles/10.3389/fpubh.2021.601026/full#supplementary-material
https://doi.org/10.22605/RRH1245
https://doi.org/10.1186/s12960-015-0017-3
https://doi.org/10.1097/ACM.0b013e318163789b
https://doi.org/10.22605/RRH4337
https://doi.org/10.1186/s12909-018-1412-y
https://doi.org/10.1186/s12909-017-1050-9
https://doi.org/10.3389/fmed.2020.594728
https://doi.org/10.2147/JMDH.S150623
http://www.dpru.uct.ac.za/wp-12151-poverty-inequality-and-nature-economic-growth-south-africa
http://www.dpru.uct.ac.za/wp-12151-poverty-inequality-and-nature-economic-growth-south-africa
http://www.hst.org.za/publications/Pages/SAHR2019
http://www.hst.org.za/publications/Pages/SAHR2019
https://www.hst.org.za/publications/Pages/SAHR2020
https://www.hst.org.za/publications/Pages/SAHR2020
https://doi.org/10.1186/s12962-020-0199-y
https://www.scribd.com/document/474478900/2030-HRH-strategy-19-3-2020
https://www.scribd.com/document/474478900/2030-HRH-strategy-19-3-2020
https://theconversation.com/students-play-an-integral-role-in-healthcare-delivery-findings-from-south-africa-141320
https://theconversation.com/students-play-an-integral-role-in-healthcare-delivery-findings-from-south-africa-141320
https://doi.org/10.7196/SAMJ.4695
https://doi.org/10.1016/S0140-6736(09)61122-3
https://doi.org/10.1177/1098214005278752
https://www.hst.org.za/healthindicators
https://www.hst.org.za/healthindicators
https://doi.org/10.1016/j.evalprogplan.2008.08.004
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://doi.org/10.1177/160940690200100202
https://doi.org/10.1111/medu.12532
https://projectredcap.org/software/
https://doi.org/10.1186/s12913-016-1370-1
https://doi.org/10.1186/s12909-020-02046-z
https://doi.org/10.1097/ACM.0000000000001662
https://doi.org/10.1097/ACM.0000000000001346
https://doi.org/10.1097/ACM.0000000000002003
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2021.612035
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2021.612035&domain=pdf&date_stamp=2021-04-29
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:torres.woolley@jcu.edu.au
https://doi.org/10.3389/fpubh.2021.612035
https://www.frontiersin.org/articles/10.3389/fpubh.2021.612035/full


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


http://www.thenetcommunity.org
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Guignona et al. Socially-Accountable Medical School Case Study

TABLE 1 | AdZU-SOM student and graduate impacts on local health service delivery using the WHO’s “6 Building Blocks for Quality Health Systems” framework (3).

WHO six building blocks of health

system impact areas

Sample quotes Improvement in health indices

A. HEALTH WORKFORCE

Increased health workforce

Employment of qualified physicians in remote

areas

We lived in poor, underserved areas; for the past four years, I’ve

been working in Alicia, and [sic] Molave, and Kabasalan; I can put

to practice what (I learned) when I was a medical student.

Empathy with community stakeholders

We are able to customize programs and identify their problems

and then we are able to bring applicable programs and

interventions there, similar to what was previously said, we are

more on the promotion and prevention [programs] that is fit to a

specific area

Health services coverage extension

Pangutaran(Island) is three hours away from Jolo, Sulu (Province)

by boat. Prior to my assignment, the people did not have a

physician. Now they don’t have to travel to access health services.

B. HEALTH SERVICE DELIVERY

Building functional health facilities “They facilitated improvement and renovation of our health center” Infrastructure development

Development of additional health services

1. Procurement of funds for hospitals and

health centers. Pre-natal services

and immunization

Brought health services to the islets; it’s like a mobile clinic where

we did medical consults, vaccination, prenatal consult, health

teaching circumcision; minor OR, if possible...”

Health services coverage extension

2. Providing health services to remote areas

via mobile clinics. Lying-in services/new

born care

“The RHU [Regional Health Unit was transformed] from OPD to

24 h service– to maximize services: 24 h lying in, Newborn Care.

Medical students go on duty.”

Health services coverage extension

3. TB DOTS program “They will look into our assigned area and joined us in examining

patients under the NTP [National Tuberculosis Program].”

Health services coverage extension

“There were many TB cases here before but now, there are no

new cases.”

4. Issuing of death certificates in

remotes areas

“For instance, for medico-legal cases, where death certification is

needed people will have to travel to Pagadian and spend 180 Php

just to get a signature. Now we can issue it from here.”

Health services coverage extension

5. 24 h availability of primary

healthcare services

“.... as much as possible we offer 24/7 service to cater the needs

of the community.”

Health services coverage extension

6. Smoking cessation counselling program We had meetings with the medical students on smoking

cessation, alcohol drinking, and other vices.

Community health program development

C. ACCESS TO ESSENTIAL MEDICINES

Provision of medical equipment and supplies

Provision of free medicine and contraceptive

implants

“They provided us complete sets of medical equipments for the

health station including medicines, towels and scissors. The

medicines are replenished to have continued supply.”

Increased in medical facilities and supplies

D. LEADERSHIP & GOVERNANCE

Partnerships

Collaboration with local leadership and other

stakeholders for the institution of

health-related programs

“I was able to help them. If they needed something from the

community we were also there to support them. We helped them

in the feeding program/cooking show [demonstration], we

supported in the activities and work to be done.”

Improved partnerships with local leaders

“They [Medical Students] also joined Municipal Council sessions

and brought up concerns and needs like waste segregration and

disposal, toilet sanitation. And they are also open to suggestions.

Relationships

Good rapport with local leadership and

non-government organizations

Apart from the fact that we have gone to a place where few if not

no doctors have gone like in the farflung areas. We have help the

community learn what their full potential as a community and what

resources they might have use for the community to expand their

resources and to become a better community.

Improved partnerships with local leaders

[The medical students] are industrious; here in the rural community,

they endure it just to reach the children who needs help.

(Continued)
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TABLE 1 | Continued

WHO six building blocks of health

system impact areas

Sample quotes Improvement in health indices

Creation of local community policies on

health

There is a solid waste management in [barangay] Mirangan,

parents were encouraged to segregate biodegradable and

non-biodegredable waste because of the local policy. Penalties

were imposed especially to 4Ps members.

Improved local accountability through policies

and reinforcement of policies

E. FINANCING

Procurement of funds for hospitals and health

centers. Pre-natal services and immunization

“Brought health services to the islets; it’s like a mobile clinic where

we did medical consults, vaccination, prenatal consult, health

teaching circumcision; minor OR, if possible...”

Increase budget allocation/raising funds for health

Applied automatic enrolment to the National

Health Insurance program for indigent

patients

“We practice no balance billing in the hospital.” Improved financial risk protection and coverage

for vulnerable population

F. HEALTH INFORMATION SYSTEM

Regular collection of community data on

health

“…assessing, monitoring, and recording patients under the NTP

[National Tuberculosis Program].”

Timely recording and reporting of health data

“We did house to house survey in search for malnourished

children, we recorded their weight monitored them, and fed them.”

“We were able to gather baseline data that can be utilized by the

barangay and the local government, I think that is a benefit that

the barangay [village/small local community] got when we were

assigned there.”

that I only care about myself and my family, I don’t care about the

community. . . an introvert kind of person. But when I got tomedical

school, life doesn’t revolve around in just four corners. I saw the

bigger picture. It was life changing.”

A graduate working as a Municipal Health Officer (MHO),
shared a similar experience: “The community exposure [has
impact on the attitude toward the community] because when you
are in the hospital your focus is on the disease but when you are in
the community, you also consider why the disease exists, why the
referral was late – some factors not directly related to health, social
factors that come into it. You can see a much bigger view.”

DISCUSSION

This case study contributes to the understanding of SAHPE in
the Philippines context, and describes qualitative evidence to
support previous quantitative evidence of ADZU-SOM students
and graduates having an impact on local health services and
communities (10–12). Three key factors emerged as contributing
to the SAHPE at ADZU-SOM: (1) the faculty commitment to
the school’s vision and their ability to operationalise its values,
(2) a transformative, community-engaged, experiential learning
approach, and (3) students and graduates contributing to a
skilled local health workforce and provision of more services.
The findings suggest that ADZU-SOM accomplishes its vision
through instilling community-oriented values in its graduates
and students as a result of service learning and community-
engaged immersion.

The findings strongly supports and explains quantitative
studies describing impacts of ADZU-SOM students and
graduates on local health systems (10–12). Many examples

of strengthening “service delivery” (Table 1) were given by
community leaders and health workers across all the WHO’s
recommended “6 Building Blocks of quality health systems” (3).
In addition to these health service actions, there was much
evidence (Table 2) of ADZU-SOM students and graduates having
impact on patients and members of the general community by
promoting their use of healthcare services, and their knowledge
and use of health protective and health promoting behaviours.

The 2013 WHO World Health Report (1) states “the goal of
universal health coverage is to ensure that all people obtain the
health services they need – prevention, promotion, treatment,
rehabilitation and palliation.” The findings inTables 1, 2 describe
student-led activities in treatment, prevention, promotion, and
health infrastructure activities undertaken in ADZU-SOM’s
final “internship” year in rural communities – communities
that are specifically chosen for having the greatest health
needs. The benefits from having a significant number of
treatment, prevention and health promotion activities occurring
simultaneously in areas of great need and delivered by
a significant student workforce trained in public health,
community development and the key health issues of that
community, cannot be understated.

While the extra investment of running a socially-accountable,
community-based medical training program can be considered
well-balanced by the positive community health outcomes
resulting from students’ and graduates’ public health and health
infrastructure projects, implementing community-based medical
training has its challenges (22). Resistance from governing
bodies, health professional education sectors and especially
conventional medical schools was experienced toward ADZU-
SOM’s innovative curriculum involving intensive community
engagement; this resistance delayed the school’s achievement of
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TABLE 2 | ADZU-SOM student and graduate impacts on the general community using Training for Health Equity Network’s (THEnet) Social Accountability

Framework (13, 14).

Public health action research and community development

Impact areas Actual quotes (in translation)

Community health workers Community leaders/members

Health promotion projects

1. Hypertension We have a schedule, we conduct health teachings on diabetics

and hypertensive patients

[The medical students] helped me a lot especially on hypertension,

we exercised. Prizes were given to encourage [participation

among] community members and senior citizens.

2. Immunization [Medical students] conducted health teachings on... immunization

of children.

Parents were well-informed on topics like immunizations and

check ups

3. Childhood nutrition [The medical students] taught and gave information on follow up

check-ups and ways to address malnutrition.

[The medical students] taught us proper nutrition.

4. Breastfeeding The medical students] taught mothers how to breastfeed.

5. Sanitation [The medical students] conducted health teachings on...

environment and sanitation.

There is a great decline now-a-days in dengue since people are

more knowledgeable on sanitation and eradication of mosquito

breeding places.

Provided leadership for community development projects and Infrastructure development

1. Toilet construction

facilitation

[The medical students] constructed a toilet; toilets are important

so that children will not get sick. They were able to construct the

toilets with the help of the community people and the barangay

council.

...households were provided with sanitary toilets as one of the

students’ [health] project as well as teachings [on

sanitation/cleanliness]

2. Construction of projects [The medical students] initiated construction of a freedom stage. [The medical students] can help the community, they can make

projects. There was a time, they made [facilitated] the construction

of a bridge over a river; like now, it is raining [hard], the water level

goes up, people can still cross the river.

The health center was in bad condition. [The medical students]

contributed to repair it through carpentry work and painting.

3. Community livelihood

projects

Vermiculture and vegetable gardening managed by the barangay

council

Livelihood projects on mat-making and nata de coco still continue

to exist.

4. Solid waste

management

[The medical students] taught us a lot especially on solid waste

management, biodegradable and non-biodegradable segregation.

[The medical students] made a big impact. I learned important

information on health and waste disposal.

national accreditation. Permission to operate was only granted
through constant dialogue, discussions, and lobbying with
regional and national stakeholders. In addition, the paradigm
shift inherent in a community-based program demanded
retraining of ADZU-SOM faculty; with many clinicans having
no formal training in teaching. The ADZU-SOM had to create
faculty development programs to address these demands in
in collaboration with local and national partner institutions
and networks, to address these demands. Lastly, the admission
criteria of preferentially selecting students coming from low-
income bracket families needs constant financial support. For
example, the average cost of one student per semester is P172,000
(∼US$3,440), and the average price associated with running
the community engagement program per year is P900,000
(∼US$18,000). To support these core curriculum components,
ADZU-SOM has had to continuously challenge and recruit local
benefactors to invest in the medical program.

As a major positive of ADZU-SOM’s service learning model
involving extensive community placements, students participate
in community development projects throughout their training,
as well as receive a good understanding of the key health issues
in local rural communities. This helps students consolidate their
learnings of how public health and the social determinants

influence the health of individuals and the overall community.
In addition, students contribute to community development by
implementation of their own community health plan involving
health promotion, intervention and rehabilitation activities
developed collaboratively with community members. From Year
1, ADZU students are assigned to a community where they will
do a significant portion of their training; returning to the very
same community during the entirety of their course. This strategy
strengthens ties between students and community members,
and gives students greater community exposure and repeated
opportunities to understand the importance of their work and
local cultures.

Given that improving both coverage of services and access
of all community members to health services across all
communities lies at the heart of the WHO health system
strengthening strategy, the study findings support previous
evidence that key health system factors are being enhanced
across Zamboanga Peninsula by ADZU-SOM students and
graduates. The study findings show that ADZU-SOM students
and graduates have dramatically broadened the range of
health services (programmes, interventions, goods) to local
communities, and have extended access of these to wider
population groups; thus contributing to the concept of universal
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access to health benefits. These findings also highlight how
partnerships between health professional education institutions,
communities, and local health systems can contribute to social

equity – as there can be no health equity without social equity.

LIMITATIONS

ADZU-SOM faculty conducted the focus group discussions,
interviews, and report auditing; there were no external evaluators
present in the sessions. While the authors feel this was not
problematic for this study, this does present opportunity for bias.
However, the internal evaluator was experienced in qualitative
methods, and offered strength in terms of relevant understanding
of local contexts, while triangulation with researchers external to
the school minimised potential investigator bias.

There were also challenges translating from English to Bisayan
and other local dialects. However, as the Filipino language
does not always have the same meaning in English due to
regional linguistic contexts, the internal evaluator employed a
local person to check the analysis and conclusions. This approach
also provided more data richness and a more balanced view
of the situation; thus further enhancing the validity of this
project’s conclusions.

While individuals were selected for interviews based on their
experiences, expertise and job position, it cannot be assumed
they represent the opinions of the whole group. Similarly, the
authors also acknowledge that the findings of this study may not
apply directly to other community-engaged medical programs,
although it is expected that the key principles would be similar.

CONCLUSIONS

ADZU-SOM is an innovative medical school whose curriculum
has pioneered an innovative approach to their challenging
environment – long before the concept of social accountability
was defined – by combining competency and problem-based
instruction with experiential learning in the community, and
having a curriculum that is responsive to both the needs of
communities and sensitive to the social and cultural realities
of Zamboanga Peninsula. ADZU-SOM has educated many
students to become competent, fit-for-purpose doctors who now
comprise the bulk of the medical workforce in Zamboanga
Peninsula and surrounding island provinces. In addition, final
year medical students also constitute a significant component
of the health service delivery in communities served by ADZU-
SOM. The findings suggest this community-based student
workforce is having noticeable impacts due to a number of
factors, including student motivation for community service,
and training in public health and the social determinants
of health.

The study findings suggest that ADZU-SOM has managed
to evolve a consciousness toward community service among its
final year students and graduates, adding evidence to ADZU-
SOM’s assertion that it is a fully socially-accountable health
institution. This evolution, however, may not be solely ascribed
to its curriculum, but also to the commitment of faculty and

to the school’s vision of working in partnership with local
communities to bridge the health gap in Zamboanga Peninsula
and neighbouring regions.

The findings also suggest ADZU-SOM students and graduates
are strengthening local health systems across the WHO’s
recommended “6 Building Blocks of quality health systems” by
developing health infrastructure and providing health education,
health promotion and disease prevention activities accessible to
all population groups; thus fulfilling the concept of universal
access to health resources.

Overall, these findings provides empirical evidence that
SAHPE schools can produce students and graduates capable of
implementing key WHO health system strengthening strategies
that lead to significantly improved health services and health
equity in medically underserved areas, and over time, to
achieving the sustainable development goals and Universal
Health Coverage.
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APPENDIX

Consolidated criteria for reporting qualitative studies

(COREQ): 32-item checklist

Developed from: Tong A, Sainsbury P, Craig J. Consolidated
criteria for reporting qualitative research (COREQ): a 32-item
checklist for interviews and focus groups. International Journal
for Quality in Health Care. 2007. Volume 19, Number 6:
pp. 349–357.

You must provide a response for all items. Enter N/A if not

applicable

No. item Guide

questions/description

Reported on Page #

Domain 1: Research team and reflexivity

Personal Characteristics

1. Interviewer/

facilitator

Which author/s conducted

the interview or focus group?

Halili, S.

2. Credentials What were the researcher’s

credentials? E.g., PhD, MD

Halili, S. PhD

Woolley, T. PhD

Ross, S. MDR

Reeve, C. PhD

Neusy, AJ DTM&H

Cristobal, F. MD-MHPEd

Guingona, M. MD-MPH

3. Occupation What was their occupation at

the time of the study?

Halili, S. Dean of Graduate

Studies AdZU-SOM

Woolley, T. Evaluation

Coordinator, JCU

Ross, S. Project Manager,

THENet

Reeve, C. Rural General

practitioner-JCU

Neusy, AJ-Senior Director,

Co-founder THENet

Cristobal, F. Dean AdZU

SOM

Guingona, M. Faculty,

AdZU SOM

4. Gender Was the researcher male or

female?

Male and Female

5. Experience

and training

What experience or training

did the researcher have?

Halili, S- Fulbright

Research Fellow and

FAIMER Fellow

Relationship with participants

6. Relationship

established

Was a relationship established

prior to study

commencement?

Halili, S. is an active faculty

of the AdZU-SOM and

provides mentorship and

consultation in research

7. Participant

knowledge of

the interviewer

What did the participants

know about the researcher?

e.g., personal goals, reasons

for doing the research

Written consent was

obtained prior to the data

collection, with the

consent form also

indicating the objectives

and purpose of the

research.

8. Interviewer

characteristics

What characteristics were

reported about the inter

viewer/facilitator? e.g., Bias,

assumptions, reasons and

interests in the research topic

Limitations, page 11

(Continued)

Continued

No. item Guide

questions/description

Reported on Page #

Domain 2: study design

Theoretical framework

9. Methodological

orientation and

Theory

What methodological

orientation was stated to

underpin the study? e.g.,

grounded theory, discourse

analysis, ethnography,

phenomenology, content

analysis

Methodology, study

design, page 6

Participant selection

10. Sampling How were participants

selected? e.g., purposive,

convenience, consecutive,

snowball

Methodology, data

collection, page 6

11. Method of

approach

How were participants

approached? e.g.,

face-to-face, telephone,

mail, email

Face-to-face,

methodology, data

collection, page 6

12. Sample size How many participants

were in the study?

Methodology, data

collection, page 6

13. Non-

participation

How many people refused

to participate or dropped

out? Reasons?

N/A

Setting

14. Setting of data

collection

Where was the data

collected? e.g., home,

clinic, workplace

Methodology, data

collection, page 6

15. Presence of

non-participants

Was anyone else present

besides the participants and

researchers?

Fellow student facilitating

FGD, methodology,

page 6

16. Description of

sample

What are the important

characteristics of the

sample? e.g., demographic

data, date

Methodology, data

collection, page 6

Data collection

17. Interview guide Were questions, prompts,

guides provided by the

authors? Was it pilot tested?

Methodology, data

collection, page 6

18. Repeat

interviews

Were repeat interviews

carried out? If yes, how

many?

Methodology, data

collection, page 6

19. Audio/visual

recording

Did the research use audio

or visual recording to collect

the data?

Methodology, data

collection, page 6

20. Field notes Were field notes made

during and/or after the

interview or focus group?

N/A

21. Duration What was the duration of

the interviews or focus

group?

1 h 30 min–2 h

22. Data

saturation

Was data saturation

discussed?

Methodology, data

collection, page 6

23. Transcripts

returned

Were transcripts returned to

participants for comment

and/or correction?

Methodology, data

collection, page 6

Domain 3: analysis and findings

Data analysis

24. Number of

data coders

How many data coders

coded the data?

Three data coders

(Continued)
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Continued

No. item Guide

questions/description

Reported on Page #

25. Description of

the coding tree

Did authors provide a

description of the coding

tree?

Methodology-Data

Analysis, page 6

26. Derivation of

themes

Were themes identified in

advance or derived from the

data?

Methodology-Data

Analysis, page 6

27. Software What software, if applicable,

was used to manage the

data?

NVivo

28. Participant

checking

Did participants provide

feedback on the findings?

Methodology, data

collection, page 6

Reporting

29. Quotations

presented

Were participant quotations

presented to illustrate the

themes/findings? Was each

quotation identified? e.g.,

participant number

Results, page 7–10

30. Data and

findings consistent

Was there consistency

between the data presented

and the findings?

Yes

31. Clarity of major

themes

Were major themes clearly

presented in the findings?

Yes

32. Clarity of minor

themes

Is there a description of

diverse cases or discussion

of minor themes?

N/A
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Background: Doctor shortages in remote areas of Indonesia are amongst challenges

to provide equitable healthcare access. Understanding factors associated with doctors’

work location is essential to overcome geographic maldistribution. Focused analyses

of doctors’ early-career years can provide evidence to strengthen home-grown remote

workforce development.

Method: This is a cross-sectional study of early-career (post-internship years 1–5)

Indonesian doctors, involving an online self-administered survey on demographic

characteristics, and; locations of upbringing, medical clerkship (placement during

medical school), internship, and current work. Multivariate logistic regression was used

to test factors associated with current work in remote districts.

Results: Of 3,176 doctors actively working as clinicians, 8.9% were practicing in remote

districts. Compared with their non-remote counterparts, doctors working in remote

districts weremore likely to bemale (OR 1.5,CI 1.1–2.1) or unmarried (OR 1.9,CI 1.3–3.0),

have spent more than half of their childhood in a remote district (OR 19.9,CI 12.3–32.3),

have completed a remote clerkship (OR 2.2,CI 1.1–4.4) or internship (OR 2.0,CI 1.3–3.0),

currently participate in rural incentive programs (OR 18.6,CI 12.8–26.8) or have previously

participated in these (OR 2.0,CI 1.3–3.0), be a government employee (OR 3.2,CI 2.1–4.9),

or have worked rurally or remotely post-internship but prior to current position (OR

1.9,CI 1.2–3.0).

Conclusion: Our results indicate that building the Indonesian medical workforce in

remote regions could be facilitated by investing in strategies to select medical students

with a remote background, delivering more remote clerkships during the medical

course, deploying more doctors in remote internships and providing financial incentives.

Additional considerations include expanding government employment opportunities in

rural areas to achieve a more equitable geographic distribution of doctors in Indonesia.

Keywords: rural health services, physician practice, low- and middle-income countries, health workforce

maldistribution, career choice, professional practice location
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TABLE 2 | Odds ratio of working in remote districts (n = 3,176).

Respondent characteristic Univariate logistic regressions Multivariate logistic regressions

OR-crude 95% CI OR-adjusted 95% CI

1 28 years-old and over 0.89 0.69, 1.15 0.92 0.66, 1.30

2 Male 1.47* 1.13, 1.90 1.51* 1.09, 2.10

3 Marital status (Reference married with 1+ child)

Married without children 1.41 0.90, 2.21 1.16 0.66, 2.04

Unmarried–with or without child 2.21** 1.58, 3.08 1.94* 1.27, 2.97

4 Upbringing location (Reference urban district)

Rural district 0.96 0.69, 1.34 0.87 0.59, 1.29

Remote district 24.87** 17.05, 36.28 19.94** 12.32, 32.28

5 Medical school located in rural district 1.47 0.86, 2.52 Excluded

6 Public medical school 1.68** 1.30, 2.17 1.32 0.96, 1.82

7 Clerkship location (Reference entire clerkship in urban district1 )

Any clerkship time in rural district 0.72** 0.55, 0.95 0.84 0.58, 1.20

Any clerkship time in remote district 4.63** 2.79, 7.67 2.17* 1.07, 4.40

8 Internship location (Reference urban district)

Rural district 1.11 0.82, 1.49 0.84 0.58, 1.20

Remote district 4.87** 3.55, 6.67 1.96* 1.29, 2.96

9 Time since completing internships (Reference up to 12 months)

13–24 months 1.01 0.73, 1.42 Excluded

25–36 months 0.93 0.65, 1.33

37–48 months 0.80 0.53, 1.20

More than 48 months 1.13 0.47, 2.74

10 Currently in government employment 1.39* 1.03, 1.88 3.23** 2.14, 4.87

11 Current participation in a rural incentive program 26.40** 18.90, 36.91 18.56** 12.84, 26.83

12 Previous post-internship work in rural or remote locations (Reference no rural or remote post-internship work)

In rural incentive program 5.66** 4.13, 7.75 1.99* 1.32, 3.01

Not in rural incentive program 2.20** 1.55, 3.13 1.90* 1.22, 2.96

*p-value ≤ 0.05, **p-value < 0.001.

The unknown category was included in the analysis; no strong association found hence these are not shown.

doctors surveyed (up to 5 years post-internship) were working in
remote districts. This compares to 11% of Indonesia’s population
who live in these areas (26). Critically, our study identified
factors strongly associated with working in remote districts.
These include growing up in a remote district; undertaking a
remote clerkship during medical school; undertaking a remote
internship; working as a government employee; participation
in a rural incentives program; being male; unmarried; and
previously having worked in any rural or remote area. The
first three of these listed factors are all rural pathway factors,
suggesting that workforce strategies which select students into
medical school from remote areas, train them in those rural and
remote locations and then employ them in rural and remote
locations immediately upon graduation are key to Indonesia’s
future remote medical workforce.

Strong relationships between doctors’ intentions or actual
work in rural areas and rural background, location of secondary
schooling, and having a spouse or family living in a rural
area have been widely recognized by many previous LMIC
studies in the Asia Pacific (3, 4, 41–43, 50–59). Importantly, this
research is the first quantitative evidence confirming such strong
associations with Indonesian doctors’ actual work locations. Our
study is also the first to show that, of all the factors of interest,

a remote upbringing has the strongest association with remote
practice—increasing the odds of remote practice by a substantial
20 times. In contrast, there was no difference in the odds of
remote work between doctors who grew up in urban and those
who grew up in rural areas. This suggests that exposure to remote
places during training, and perhaps to specific remote regions
with which doctors may already have a connection, may be
effective strategies to encourage remote work choices (60, 61).
According to our findings, remote students are proportionally
underrepresented in Indonesian medical schools, comprising
<5% of students. Without intervention, it is possible that the
already low proportion of students who come from remote
areas could reduce over time, as has happened, for example,
in the United States (62). Given these circumstances, policies
and programs that support recruiting undergraduate medical
students from remote districts, specifically, are recommended.

Doctors who participated in remote clerkships as medical
students had twice the odds of working in a remote district
compared to those who only had urban clerkships. This finding
indicates that existing evidence, drawn from other countries, of
associations between rural clinical placements and rural work
preference is relevant for Indonesia (10, 14, 63, 64). This is the
case even though Indonesian medical students are assigned by
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their medical school to rural and remote clerkships; students
in many other countries can self-select into these clerkships
(64, 65). Given this evidence, increasing the number of remote
hospitals and health services which are affiliated with Indonesian
medical schools and expanding the number of remote clerkship
training weeks during medical school may further improve
remote medical workforce outcomes.

Our findings are consistent with other evidence of a positive
association between having completed rural internships and
subsequent rural work (21, 66, 67). In Indonesia, there are
a limited number of internship positions in urban-located
hospitals. This forces some interns to choose between doing rural
or remote internships or delaying their internship in the hope of
getting an urban internship in a subsequent round of internship
allocations. The financial assistance for interns’ salary provided
by the MoH is higher in remote posts, and non-financial support
such as, supervisor training and program standardization are also
provided (68). This program needs to be expanded to increase the
number of doctors working in Indonesian rural locations. Other
countries may consider investing in rural internship program as
a part of the rural pathway to strengthen efforts to build rural
medical workforce.

We found that the opt-in Nusantara Sehat and PTT incentive
programs are positively associated with current work in remote
Indonesia, consistent with earlier studies demonstrating that opt-
in rural incentive programs help address rural doctor shortages
(23, 69). We also found that doctors who had ever participated
in those programs were more likely to be currently working in
remote districts. This suggests that the rural experiences gained
through the Nusantara Sehat and PTT programs could be an
important part of a pathway to rural practice. This extends
beyond the internship year, since these programs are associated
with subsequent rural work even after the program incentives are
no longer being received.

The strong association that we identified between being
a government employee and practicing in remote districts is
interesting. Although the positions for government employment
are equally available in remote and non-remote districts, the
competition may be tougher in the non-remote districts. Further,
working in remote areas as a government employee may provide
an additional advantage for priority access to scholarships for
non-general practice training, for early career doctors wanting to
be a specialist. Other evidence has shown that the opportunity
for government employment is an incentive for doctors to work
in remote locations (70). Indonesian government employees are
more likely to be eligible for continuing education scholarships,
which are very attractive to medical graduates (71). Also,
government employees are permitted to earn additional income
from second or third jobs, which is similarly attractive (58,
72, 73). These findings suggest that the longer-term success
of stand-alone strategies such as rural incentive programs at
the early-career stage could be consolidated by simultaneously
increasing opportunities for government appointments in the
hardest-to-staff remote locations, or by expanding private
job opportunities in remote areas. Concern that government
employees with second or third jobs may provide a lower quality
of service in government health facilities needs to be managed
(74, 75).

Our findings indicate that district governments could have a
greater role in developing a home-grown medical workforce—
an important highlight for a decentralized nation like Indonesia.
Since a remote upbringing has the strongest association with
remote work for early-career doctors in Indonesia, remote-
district governments could facilitate the entry of local students to
medical school, by establishing collaborations with the schools, or
providing bonded scholarships. Such collaborations could extend
to nominating their district hospitals as sites for clerkships and
internships. Remote-district governments could also prioritize
government employment for doctors. However, support from the
national government should be continued, especially in attracting
more doctors to rural and remote locations with its rural financial
incentive program and the nationwide internship program.

This study is exploratory and could be extended through
ongoing research. First, further research could explore aspects
of rural “place” classifications at a more nuanced level, rather
than the binary outcome (remote/non-remote) used in this
study. Second, the association between duration or design of
any rurally-enhanced program and doctors’ subsequent work
location should be explored in more detail. This includes
considering whether a longer duration of clerkship or internship
experience, or whether longer exposures in community settings,
are more strongly associated with remote or rural workforce
outcomes, as has been shown in other countries (76, 77).
Third, exploring elements of the internship program that may
be more strongly associated with remote practice after the
internship would provide more information for future program
improvement. Fourth, understanding the long-term retention of
doctors in remote areas beyond the internship or rural financial
incentive program is essential to identify further efforts required
to increase sustainability of the remote medical workforce. It
is possible that for retention, working conditions and ongoing
training or up-skilling opportunities become imperative (78).

We acknowledge some limitations in this study. This was a
self-administered survey with retrospective recollection of details
about past characteristics including geographic locations, hence,
self-selection and recall bias may occur. As the invitation to
the survey was announced through email and online platforms,
clinicians not regularly using them may have been under-
represented amongst respondents. As described in the Results
section, several characteristics of the doctor population were
assessed for representativeness. Respondents participating in
Nusantara Sehat, one of the rural incentive programs, were
overrepresented, which may have led to overestimation of
its association with remote practice. However, the odds ratio
was high (18.9) with a small p-value (p < 0.001); thus, a
type-I error is unlikely in this case. Public medical school
graduates were also overrepresented. However, in multivariate
analysis this characteristic showed no association with remote
practice, and thus did not affect interpretation of the results.
Finally, this study did not adjust for other predictors of rural
preference found in other studies such as job-related factors
(i.e., quality of relationships with colleagues, access to specialist
consultations, health facility infrastructure and equipment)
(79–81), and locational factors (i.e., access to transportation,
socioeconomic development, population density, and health
insurance coverage) (82–85).
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CONCLUSION

Our study identifies strong associations between working in
remote districts and multiple factors related to rural training
pathways (selection, rural training and exposure, professional
support, and type of employment). These results indicate
that building the Indonesian medical workforce in remote
regions could be facilitated by investing in strategies to select
medical students with a remote background, delivering more
remote clerkships during training, employing more doctors
in remote internships, and providing financial incentives
for remote work. This would require establishing a more
extensive network of remote clerkships for medical students by
broadening medical school networks with affiliated-teaching
hospitals and community practices. Additional policies include
expanding highly sought-after government employment
opportunities in rural and remote areas. These strategies are
strongly tied to the issue of developing a connected rural
pathway to “grow your own,” consistent with the 2010 WHO
global policy recommendations about increasing access to
health workers.
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