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Abstract

Background: A major challenge in healthcare systems is the limited retention of physicians in underserved areas.
Objectives: This study aimed to identify the factors related to the retention of physicians in rural areas of
Afghanistan.

Methods: This analytical cross-sectional study was conducted among physicians working in rural areas across 34
provinces of Afghanistan. A sample of 352 physicians was selected using a multistage sampling method. Data were
collected using a standardized questionnaire designed to assess physicians' desire for retention in underserved
areas. Retention intention was measured using a single question with a five-point Likert scale ranging from "very
low" to "very high," and this ordinal variable served as the dependent variable in the analysis. Mean (standard
deviation) and frequency (percentage) were used for data description, and an ordinal logistic regression model was
employed for analysis. All statistical analyses were performed using SPSS version 26, with the significance level set
at 5%.

Results: Of the total participants, 82.10% (n=289) were male, 84.94% (n=299) were married, and 77.84% (n=274)
were native to rural areas. The study found that 46% of physicians had a moderate desire for retention, and 28%
had a high to very high desire. Financial incentives received the highest importance scores, followed by regulatory
interventions and personal/professional support. Employment status was the strongest negative predictor, with
long-term contract physicians having 54% lower odds of retention than permanent employees (OR=0.46, p=0.009).
Each unit increase in personal/professional support compliance raised retention odds by 8% (OR=1.08, p<0.001).
Native physicians showed significantly higher retention desire than non-natives (p<0.001), particularly at moderate
levels. Age and work experience had weak inverse correlations with retention. Non-financial organizational support
factors emerged as more critical determinants than financial incentives or educational interventions.

Conclusion: Physician retention is associated with educational interventions, regulatory interventions, financial
incentives, and personal and professional support. Policymakers may consider prioritizing and improving these
factors when formulating retention strategies.
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1. Introduction demand for healthcare services has rapidly
increased, driven by population growth and
improved health literacy (2). Physicians,
nurses, and paramedics are the cornerstone
of  healthcare  systems, and  their
unavailability can cause irreparable damage
and hinder the achievement of Universal

A well-functioning healthcare system is
essential for any society, and its workforce is
the key driving force. Without adequate
human resources, the healthcare system
cannot effectively fulfill its role in promoting
health (1). Over the past few decades, the
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Health Coverage (UHC) (3). Equitable
distribution of human resources is as
important as their overall availability.
Unequal distribution across different areas
poses significant challenges to healthcare
systems (4). Today, policymakers increasingly
emphasize the fair allocation of skilled
healthcare professionals to underserved
areas to ensure equal access to healthcare
and medical services for all populations (5,6).

Urbanization has led to the migration of
large populations to cities. Many physicians,
nurses, and paramedics prefer to live in
urban areas due to convenience and better
access to facilities (6,7). In contrast, living
conditions in rural areas are often limited,
which discourages healthcare professionals
from staying. Some physicians commute
between rural workplaces and urban
residences to meet their essential needs, and
in some cases, long distances have even
resulted in fatalities. Additionally, many
professionals ultimately choose urban life
over rural life (6), further reinforcing
urbanization and rural-to-urban migration.
Consequently, the inaccessibility of health
facilities in rural areas has contributed to
increased maternal mortality, cardiovascular
diseases, and other conditions requiring
specialized care. Governments in developed
countries have prioritized addressing the
shortage of healthcare professionals in rural
areas, with equitable resource distribution as
a subsequent goal (8).

The World Health Organization (WHO) has
included access to resources and healthcare
facilities in deprived areas as part of its
special monitoring and reporting missions
(9). According to the WHO 2010 report, rural
areas worldwide experience significant
deprivation compared to urban areas,
particularly in terms of medical teams and
healthcare centers. This report provided
concrete evidence based on investigations
conducted across 57 countries (10). In
developed countries such as the United

States, England, and France, less than 20% of
the population lives in rural areas, whereas
countries like Niger (82%), Myanmar (69%),
Tajikistan (74%), and Afghanistan (74%) have
the highest rural population ratios (11).
Afghanistan's situation is particularly critical
due to decades of warfare. The WHO report
indicates that approximately 38% of the
Afghan population lack access to healthcare
services, with only 0.8 medical doctors and
0.1 obstetricians per 15,000 people. In some
areas, there is no access to medical doctors
or specialized healthcare professionals (12).

Unequal distribution of  physicians,
specialists, and paramedics is a universal
problem. For instance, in the United States,
the rural population constitutes 20% of the
total population, but only 11% of medical
doctors practice in rural areas (13). This
imbalance is largely attributed to the
reluctance of healthcare professionals to
serve and remain in underserved regions
(5,6,10,14).

The retention of physicians in underserved
areas is influenced by multiple factors,
including financial incentives, professional
and personal conditions, living environment,
local culture, physicians' age, rural nativity,
and gender (15-19). Although several studies
have examined retention in various national
contexts, the existing evidence is heavily
skewed toward stable, high-income, or
middle-income countries. There is a
significant  knowledge gap  regarding
physician retention in conflict-affected and
fragile states, where healthcare
infrastructure is weak, security concerns are
prevalent, and socio-economic conditions
differ markedly from those in other settings.
Moreover, most existing studies have used
non-standardized or single-item measures,
limiting the comparability and depth of their
findings.

To address this gap, the present study is
the first to use a validated, multidimensional
guestionnaire based on WHO-recommended
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domains (17,20), including educational
interventions, regulatory frameworks,
financial incentives, and personal and
professional support, to quantitatively assess
retention intention among physicians in rural
Afghanistan. Beyond filling a geographical
void, this study offers a novel contribution by
examining how these factors operate in a
unique post-conflict and low-resource
environment. The findings are not only
critical for Afghanistan's health system
recovery but also provide transferable
insights for other developing countries
grappling with similar challenges of physician
maldistribution  and  rural  workforce
shortages.

In Iran, studies reported retention rates
between 16% and 33% (21,17); in India,
approximately 58% (7); in Pakistan, around
30% (22); and in Argentina, about 21% (23). A
study conducted in Saudi Arabia indicated
that 58% of dental professionals expressed
willingness to remain in rural and
underserved areas (24).

To the best of our knowledge, no study
has been conducted on physician retention in
Afghanistan. Given the unique circumstances
in this country, including the aftermath of
years of colonialism and civil wars, the
healthcare system has been experiencing
near collapse in recent years (25). Moreover,
due to the significant proportion of the
country's population residing in rural areas
and the unequal distribution of physicians in
these underserved areas, it is vital to conduct
a study on physician retention. Therefore,
this study aimed to examine the retention
intention of physicians in underserved areas
of Afghanistan and identify associated
factors, with particular attention to the
WHO-recommended intervention domains,
in order to generate evidence that can guide
policymakers in designing context-sensitive
retention strategies.

2. Method
2.1. Study design and setting

Razavi J Med. e1510.

This analytical cross-sectional study was
conducted on physicians working in rural
areas of Afghanistan over one year, from
April 2021 to April 2022. The STROBE
guidelines (see Supplementary 1) for
observational studies were applied in
designing and reporting the results of the
study.

2.2. Study population and sample

A total of 352 physicians were included in
the study, selected using a multi-stage
sampling method and representing 34
provinces of Afghanistan. In the first stage,
each province was considered as a stratum,
and the sample size in each province was
determined proportionally according to the
number of physicians. In the second stage,
physicians were selected by random
sampling according to the assigned numbers.
The inclusion criteria were physicians
working in health centers in rural areas and
willingness to participate in the study. The
exclusion criteria were unwillingness to
participate, not answering more than 50% of
the questions, or excessive work-related time
constraints.

2.3. Data collection

The data collection tool was a
guestionnaire used in a similar study in Iran,
whose validity and reliability were confirmed
(17). The original validation study was
conducted on a sample of 120 physicians
working in rural areas of Mashhad, Iran. In
that study, face and content validity were
assessed using a qualitative approach with
the involvement of 10 experts in health
policy and health services management.
Internal consistency was confirmed with a
Cronbach's alpha value of 0.85, and test-
retest reliability was assessed using the
intraclass correlation coefficient (ICC = 0.79)
over a two-week interval on a subsample of
30 physicians. However, due to slight
language differences between Iranian Persian
(Farsi) and Afghan Persian (Dari), the
guestionnaire was revised for better
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understanding by two Afghans fluent in both
languages. In the current study, we re-
evaluated face and content validity using a
qualitative approach. For this purpose, the
revised questionnaire was reviewed by a
panel of 10 Afghan physicians (5 male and 5
female) working in rural areas, who assessed
the clarity, relevance, and
comprehensiveness of the items. Minor
wording adjustments were made based on
their feedback to ensure cultural and
linguistic appropriateness.

Furthermore, we re-assessed the internal
consistency of the questionnaire in the
Afghan context by calculating Cronbach's
alpha using the data collected from the full
sample of 352 participants. The Cronbach's
alpha value obtained in the current study was
0.85, indicating excellent internal
consistency.

The questionnaire consisted of 58 items
based on a five-point Likert scale ranging
from "very high" to "very low." It had four
sections: the first section contained six
guestions about the demographic
characteristics of physicians; the second
section contained 25 questions about the
importance of each recommended dimension
strategy; the third section contained 25
guestions about the extent to which each
recommended dimension strategy was
followed; and the fourth section contained
one question about assessing physicians'
willingness to remain in rural areas. The
validity and reliability of the questionnaire
were examined and confirmed in the Mollaei
study (17).

2.4. Data Analysis

Mean (and standard deviation) and
median (interquartile range) values were
used to describe the variables. The ordinal
logistic regression model was used for
analysis. The outcome variable, retention
intention of physicians in rural areas of
Afghanistan, was an ordinal variable with five
ordered categories (very against, disagree,

somewhat, agree, and very agree).
Therefore, ordinal logistic regression was
used to examine the association between the
outcome and the explanatory variables.

Initially, a proportional odds (PO)
cumulative logit model was fitted. The
proportional odds assumption was evaluated
using likelihood ratio tests, which compared
the proportional odds model with models
allowing category-specific effects for each
predictor. Because multiple hypothesis tests
were performed, p-values were adjusted
using the Holm correction to control the
inflated error rate. Variables with statistically
significant adjusted p-values were considered
to violate the proportional odds assumption.

Since the proportional odds assumption
was violated for two predictors, a partial
proportional odds model (PPOM) was
subsequently fitted.

Before model fitting, multicollinearity
among the explanatory variables was
assessed using variance inflation factors
(VIFs). A VIF greater than 5 was considered
indicative  of  potentially  problematic
multicollinearity.

Model parameters were estimated using
maximum likelihood. Regression coefficients
were exponentiated and reported as odds
ratios (ORs) with corresponding 95%
confidence intervals (95% Cls). All statistical
analyses were performed using SPSS (version
26) and R (version 4.4.1) with the ordinal, car,
broom, and dplyr packages. The significance
level for all tests was set at 5%.

3. Results

A total of 352 questionnaires were
completed: 196 in person and 156 online.
The average age was 35.80+6.99 years, and
the average work experience was 6.95+5.50
years. Additionally, 82.10% were male
(n=289), 84.94% were married (n=299),
60.51% were permanently employed
(n=213), and 77.84% (n=274) were native to
rural areas. In total, 46.02% (n=162) had a
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moderate to high desire to remain, while
27.84% (n=98) had a high or very high desire

(Table 1).

Table 1. The characteristics of the participants (n=352)

Variables Levels N %
Gender Male 289 82.10
Female 63 17.90
Single 53 15.06
Marital

arital status Married 299 84.94
permanent 213 60.51
Emblovment Status long term contract 11 3.13
ploy short term contract 120 34.09
on duty 8 2.27
Yes 274 77.84

L | Resi
ocal Resident No 78 27 16
Very low 135 38.35
Low 55 15.63
The desire to retention Moderate 64 18.18
High 42 11.93
Very high 56 15.91

Age Mean (SD)=35.80(6.99), Min=23, Max=60
Years of Work Experience Mean (SD)=6.95(5.50), Min=1, Max=35
The assessment highlighted the regulatory interventions, 78.86+20.71; and

importance of financial incentives, regulatory
interventions, and personal and professional
supports in deciding to stay in rural areas.
The mean scores for these dimensions were
as follows: financial incentives, 79.79+21.04;

personal and  professional  supports,
78.77+6.06. Among these dimensions,
financial incentives received the highest

scores (Table 2).

Table 2. Descriptive information about the importance and Compliance to the interventions recommended by the

World Health Organization

Factors Questionnaire dimensions Mean SD Min Max

Educational interventions 59.57 19.85 24.00 180.00

The importance of Regulatory interventions 78.86 2071 | 20.00 176.00
interventions according to - — -

physicians Financial incentives 79.79 21.04 20.00 100.00

Personal and professional support 78.77 21.06 27.27 100.00

Educational interventions 44.20 18.31 20.00 100.00

The Compliance of health Regulatory interventions 55.47 14.36 28.00 100.00

system with interventions Financial incentives 47.86 14.50 20.00 95.00

Personal and professional supports 45.44 14.23 20.00 93.33

The Mann-Whitney U test showed that professional  supports  (p=0.005) was

the importance of regulatory interventions
differed significantly between men and
women, with men having a significantly
higher median score (p=0.029). The level of
health system compliance with financial
incentives (p=0.029) and personal and
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significantly higher among women.

The Mann-Whitney U test results also

showed significant
individuals' place of
importance of regulatory

differences
residence and the

between

interventions,
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personal and professional supports, and
health system compliance with educational
interventions, regulatory interventions, and
personal and professional supports from
physicians' perspective. The median scores of
the importance of regulatory interventions
(p=0.043) and personal and professional
supports (p=0.047) were significantly higher
among non-locals. The median scores of
compliances with educational interventions
(p=0.001), regulatory interventions
(p<0.001), and personal and professional
supports (p=0.038) were significantly higher
among locals. The chi-square test results
showed that retention desire differed
significantly between locals and non-locals
(p<0.001). At moderate and higher retention
levels, physicians raised in rural areas had
higher scores.

Post-hoc pairwise comparison of locals
and non-locals with Bonferroni correction at
each retention level showed a significant
difference between them at the very low and
moderate levels. Specifically, at the very low
level, 59.49% of non-local physicians had a
very low retention desire, while this
proportion was approximately 32.23% for
locals. At the moderate level, 21.61% of
locals had a moderate retention desire, while
this proportion was 6.33% for non-locals.

The Kruskal-Wallis test showed significant
differences (p<0.05) between the scores of
importance of regulatory interventions,
financial incentives, and personal and
professional supports, and health system
compliance with educational interventions,
regulatory interventions, and personal and
professional supports by employment type.

Post-hoc  pairwise comparison with
Bonferroni correction showed that the
importance of regulatory interventions,
financial incentives, and personal and
professional supports differed significantly
between long-term contract employees
compared to short-term contract and on-
duty employees (p<0.05). There was also a

significant difference between the mean
scores of permanent employment status and
long-term contract and on-duty employment
types (p<0.05). The mean compliance score
for educational interventions differed
significantly between short-term contract
employees compared to permanent and
long-term contract employees (p<0.05).
There was a significant difference between
the mean scores of permanent employment
status and long-term contract and on-duty
employment types (p<0.05). The mean
compliance score for regulatory interventions
differed significantly between on-duty
employees compared to long-term contract
employees (p<0.05). There was also a
significant difference between the mean
scores of permanent employment status and
long-term  contract employment type
(p<0.05). The mean compliance score for
personal and professional supports differed
significantly between on-duty employees
compared to other employment types
(p=0.03).

Spearman's correlation coefficient showed
a weak and inverse significant relationship
between retention desire and age (r=-0.139,
p=0.009) and work experience (r=-0.134,
p=0.012).

A partial proportional odds ordinal logistic
regression model was fitted because the
proportional odds assumption was violated
for the importance of regulatory
interventions and the importance of personal
and professional support, based on likelihood
ratio tests with Holm-adjusted p-values.
These two predictors were therefore
modeled with threshold-specific effects,
whereas the remaining predictors were
constrained to satisfy the proportional odds
assumption.

Among demographic factors, employment
status emerged as the strongest negative
predictor. long-term contract physicians had
54% lower odds of stronger retention
intention compared to permanent employees

Razavi J Med. e1510.
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(OR =0.46, 95% Cl: 0.26—0.82, p = 0.009). No
significant effects were observed for sex,
marital status, years of service, or native
status.

Regarding compliance factors, personal
and professional support was the strongest
positive predictor of retention intention (OR
= 1.08, 95% ClI: 1.05-1.10, p < 0.001),
followed by regulatory interventions (OR =
1.04, 95% Cl: 1.02-1.07, p < 0.001). Each unit
increase in personal and professional support
compliance was associated with an 8%
increase in the odds of stronger retention
intention.

Notably, two variables showed threshold-
specific effects that varied across different

levels of retention intention. For each one-
point increase in personal and professional
support, the odds of reporting a retention
intention of "somewhat," "agree," or "very
agree" rather than '"very against" or
"disagree" increased by 4%, holding all other
variables constant (OR = 1.04, 95% CI: 1.01-
1.06, p = 0.005).

No significant associations were found for
the importance of educational interventions,

financial incentives, or compliance with
educational interventions or financial
incentives, indicating that non-financial

organizational support factors are more
critical determinants of physician retention in
this context (Table 3).

Table 3. Partial proportional odds logistic regression analysis of factors associated with retention intention of physicians

Predictor OR (95% Cl) P-value
Non-proportional (threshold-specific) effects ¥
The importance of regulatory interventions
Very against vs. Very agree 1.04 (0.99-1.08) 0.117
Disagree vs. Very agree 0.97 (0.95-1.00) 0.061
Somewhat vs. Very agree 0.98 (0.95-1.00) 0.064
Agree vs. Very agree 0.99 (0.95-1.03) 0.584
The importance of personal and professional support
Disagree, somewhat, agree, very agree vs. Very against 0.99 (0.96-1.03) 0.741
Somewhat, agree, very agree vs. Very against and disagree 1.04 (1.01-1.06) 0.005
Agree or very agree vs. Somewhat, Disagree and very against 1.00 (0.98-1.03) 0.864
Very agree vs. lower levels 1.01 (0.97-1.06) 0.653
Proportional effects (global ORs)
Sex (Female vs. Male) 1.56 (0.83-2.91) 0.166
Marital status (Married vs. Single) 0.63 (0.33-1.20) 0.160
Years of service (per 1-year increase) 1.01 (0.96-1.06) 0.789
Employment status
Short term contract vs. Permanent (ref) 0.63 (0.18-2.21) 0.467
Long term contract vs. Permanent (ref) 0.46 (0.26-0.82) 0.009
On duty vs. Permanent (ref) 0.83 (0.20-3.47) 0.802
Native (Yes vs. No) 1.68 (0.96-2.96) 0.072
The importance of educational interventions (per unit increase) 1.00 (0.99-1.01) 0.969
The importance of financial incentives (per unit increase) 1.01 (0.99-1.03) 0.352
The Compliance with educational interventions (per unit increase) 1.01(0.99-1.03) 0.244
The Compliance with regulatory interventions (per unit increase) 1.04 (1.02-1.07) <0.001
The Compliance with financial incentives (per unit increase) 1.00 (0.98-1.03) 0.704
The Compliance with personal and professional supports (per unit increase) 1.08 (1.05-1.10) <0.001
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4, Discussion

The shortage of physicians in underserved
areas is a significant issue in healthcare
systems, and Afghanistan is no exception
(26). The country has experienced profound
deprivation, particularly in rural areas, due to
internal conflicts and foreign colonization.
Given the present circumstances, identifying
factors associated with physician retention in
underserved areas of Afghanistan is vital.

The retention rate observed in our study
(27.84%) is comparable to findings from
neighboring countries such as Iran (17) and
Pakistan (22), suggesting that physicians in
this region face similar challenges in rural
practice, including limited infrastructure,
security concerns, and inadequate
professional support. However, this rate is
notably lower than the 58% reported among
dentists in Saudi Arabia, which may reflect
the relatively better economic conditions and
healthcare investments in that country (24).
Conversely, our finding is higher than the
21% reported in Argentina (23), possibly due
to differences in cultural attachment to rural
areas or the proportion of native physicians
in our sample. The extremely low permanent
retention rate in China (27) highlights the
transient nature of rural service in some
contexts, whereas our moderate rate may
indicate that Afghan physicians, despite the
challenging environment, develop a stronger
sense of commitment to their rural
communities, particularly when they are
native to those areas. These cross-country
variations underscore the influence of
contextual, economic, and cultural factors on
retention, emphasizing the need for context-
specific policy interventions rather than one-
size-fits-all approaches.

The non-significant relationship between
gender and retention intention in our study,
consistent with Al-Jardali et al. (15), suggests
that gender may not be a universal
determinant of rural retention. The
conflicting findings across studies, higher

retention among males in Saudi Arabia (24)
versus females in Bosnia and Herzegovina
(18), highlight that gender effects are highly
context-specific and may be influenced by
cultural norms, security conditions, and
societal roles. In Afghanistan, the lack of a
gender effect may be explained by the severe
challenges facing both male and female
physicians in rural areas, including safety
concerns, inadequate infrastructure, and
limited professional opportunities, which
may override gender-specific differences.
Additionally, the small proportion of female
physicians in our sample (17.90%) may have
limited statistical power to detect a true
effect. These findings align with previous
research suggesting that place of birth and
prior rural living experience are more
consistent predictors of retention than
gender (6,14). Therefore, policymakers
should prioritize these more robust factors
rather than focusing primarily on gender-
based strategies.

Our study also investigated the effect of
marital status on physician retention in
multiple models (with controlling for other
variables). The results indicated no significant
relationship between marital status and
retention intention. Other studies showed
conflicting results regarding the effect of
marriage. Some did not find a statistically
significant effect (22,17,16). However, others
considered marital status and family ties to
be influential factors (24,14). In the study by
Mollahaliloglu et al. (2015) in Turkey, single
physicians were significantly more inclined to
serve in rural areas than married physicians
(14). Marriage has an impact on many
aspects of life. Several studies found a
significant effect of marriage on work (4,13).
The reason for the contradiction in findings
across studies may be differences in study
populations and cultural contexts.

Physician age was another factor
considered in many studies investigating
retention. Different results have been

Razavi J Med. e1510.
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reported regarding the effect of age on
retention (24,22,15,14,8). Some studies
considered younger age as a positive factor,
as younger physicians desired to gain
experience in different conditions and serve
in underserved areas (14,16). For example, in
the study by Mollahaliloglu et al. (2015) in
Turkey, young physicians were significantly
more willing to serve in rural areas (14).
Others considered older age to be an
influential factor in retention, citing stability
of living conditions, less desire for adventure
and gaining life experience in different areas,
and a desire to live in quiet areas away from
urban hustle and bustle (28,23). Our results
showed that age did not significantly
influence physician retention in rural areas.
The reason for the difference between our
results and previous studies might be
differences in study populations and age
groups. Given the inconsistency of results,
conducting systematic reviews and meta-
analyses in this field would be helpful.

The significant positive  association
between being native to rural areas and
retention intention in our study is consistent
with the broader literature (5,14,24) and
underscores the importance of local ties in
physicians' decisions to remain in
underserved regions. This finding can be
explained by several factors: native
physicians have stronger family and
community connections, greater familiarity
with local culture and living conditions, and a
deeper sense of responsibility toward their
home communities. Although Mollaei et al.
(17) did not find a significant relationship in
Iran, this discrepancy may be attributed to
differences in sample characteristics, cultural
contexts, or the specific rural areas studied.
The inconsistency in findings across studies
suggests that while place of birth is generally
an important factor, its influence may vary
depending on the availability of alternative
opportunities, the level of rural deprivation,
and the strength of community ties.
Importantly, our results, along with previous
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studies (5,14,24), support the policy
recommendation that recruiting and training
locally-born physicians, for example, through
rural-origin admission programs, can be an
effective strategy for improving physician
retention in Afghanistan and similar settings.

We investigated the relationships
between dimensions  of  importance
(educational interventions, regulatory
interventions, financial incentives, and
personal and professional supports) and
health system compliance with these
dimensions on physician retention. In our
study, multiple logistic regression showed
that with an increase in the importance score
of educational interventions, the chance of
retention increased. In line with our study,
Mollaei et al. found access to continuing
education programs and increasing
educational  opportunities as  factors
associated with physician retention in
deprived areas (17). The review study by
Mohammadiaghdam et al. showed that the
lack of ongoing training and information
updates for physicians in underserved areas
negatively affected retention (16). Due to
technological development, health
authorities can largely address this concern
through online and virtual education.

The partial proportional odds ordinal
logistic regression model reveals that
physicians' retention intention is shaped
primarily by non-financial organizational
support—especially personal and
professional support—alongside regulatory
compliance, while employment insecurity
(long-term contract status) substantially
undermines retention. These findings align
with the WHO's four-domain retention
framework (education, regulation, financial
incentives, and personal/professional
support) but critically refine it by showing
that, in this context, non-financial
organizational supports exert stronger and
more consistent effects than financial
incentives or educational interventions (29-
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31).

Long-term contract physicians exhibited
54% lower odds of stronger retention
intention compared to permanent employees
(OR = 0.46, 95% Cl: 0.26-0.82, p = 0.009),
while other demographic factors (sex, marital
status, years of service, native status) were
non-significant. This accords with social
exchange theory and  organizational
commitment literature, which posit that job
security and perceived organizational
investment elicit reciprocal loyalty and
reduced turnover intentions. Contractual
employment status signals precarious
employment, weakens psychological
contracts, and reduces access to career
development pathways, thereby diminishing
retention (32,33).

The absence of significant effects for sex,
marital status, years of service, and native
status contrasts with some international
reviews that report gendered retention
patterns or  rural-native  advantages,
suggesting that in this setting, structural
employment conditions may overshadow
individual  demographic  characteristics.
Alternatively, limited statistical power or
sample homogeneity could attenuate
demographic effects (30,31).

Personal and professional support
emerged as the most robust positive
predictor of retention intention (global OR =
1.08 per unit increase, 95% Cl: 1.05-1.10, p <
0.001), followed by compliance with
regulatory interventions (OR = 1.04, 95% ClI:
1.02-1.07, p < 0.001). This finding is
consistent with the Job Demands, Resources
(JD-R) model, which posits that job resources,
such as supportive supervision, mentoring,
safe working environments, and professional
networks, buffer job demands and enhance
work engagement and retention. It also
resonates with self-determination theory,
whereby autonomy-supportive and
relatedness-enhancing environments foster
intrinsic motivation and sustained
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commitment (30,33,34).

Systematic reviews of retention strategies
in low- and middle-income countries similarly
emphasize that improving living conditions,
ensuring  workplace  safety, fostering
professional networks, and providing
mentorship are critical for retaining
physicians in underserved areas. The
transnational co-creation study further
clusters interventions into the same four
WHO domains, highlighting professional and
personal support measures such as team
meetings, leadership training, psychological
counselling, and administrative support as
pivotal (20,29,31).

4.1. Limitations and strengths

One strength of this study is its
examination of an important and pressing
issue in Afghanistan. However, several
limitations should be acknowledged. First,
the cross-sectional design precludes causal
inferences, as the associations reported are
correlational and temporal precedence
cannot be established. Second, the use of
self-reported data introduces potential social
desirability and recall biases, and stated
retention intention may not fully reflect
actual behavior. Third, selection and
response biases may exist, as data were
collected through two modes (in-person:
n=196, online: n=156), and physicians with
stronger opinions may have been more
willing to participate, potentially
overrepresenting extreme views. Fourth, the
findings may not be fully generalizable to
other conflict-affected or low-income
settings due to Afghanistan's unique socio-
political context, and the study period (April
2021-April 2022) may limit applicability to
other timeframes. Fifth, the absence of
gualitative interviews restricted our ability to
gain deeper contextual insights. The most
important practical limitation was the
physical distance between researchers and
rural health centers, which hindered direct
access to some physicians; we attempted to
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mitigate this through email communication.
Despite these limitations, this study provides
valuable baseline evidence for policymakers
and future research.

5. Conclusion

Physician retention in underserved areas
is a multifaceted issue associated with
various personal, cultural, social, and
environmental factors. Our findings showed
that, after accounting for confounding
variables, physician retention in these areas
is primarily associated with educational,
regulatory, financial, and personal and
professional factors. Rural physicians can
benefit from training and empowerment
programs that are similarly available to their
urban  counterparts. New  regulatory
measures that offer financial incentives can
further enhance physician retention in rural
areas. Additionally, addressing personal and
professional supports and ensuring the safety
of physicians residing in rural areas is
essential. Healthcare policymakers should
prioritize these factors to address physician
retention in underserved areas. They need to
develop future strategies focused on
enhancing physician well-being.

Acknowledgements: The authors of this
article express their gratitude to the Vice
Chancellor for Research of MUMS as well as
all the Physicians of the rural areas
Afghanistan who participated in this study.

Ethical considerations: This study was
conducted based on the declaration of
ethical principles of Helsinki and the good
clinical practices at the site were approved by
the Mashhad University of Medical Sciences
with the code of ethics
(IR.MUMS.FHMPM.REC.1401.047) and after
receiving a written introduction letter, the
studied hospitals were referred to. After
explaining the purpose and method of the
research, informed consent was obtained
from the participants. Confidentiality and
privacy were assured for all study
participants. All methods were carried out in

Razavi J Med. e1510.

accordance with relevant guidelines and
regulations under ethics approval and
consent to participants.

Availability of data and materials: The
datasets generated and/or analyzed during
this study are not publicly available
confidentiality of information but are
available from the corresponding author on
reasonable request basis.

Competing interests: The authors declare
that they have no competing interests.

Funding: The authors have not received any
funding

Consent for publication: Not applicable.

Authors Contributions: SST was involved in
conceived of the presented idea, the
conceptualization of the study. JM involved
in data collection, and drafting of the
manuscript. VGH, RR, and AD involved in data
analysis and drafting of the manuscript. FK
was involved in conceived of the presented
idea and the conceptualization of the study,
and drafting of the manuscript. ANS was
involved in the literature search, the
conceptualization of the study, data
collection, contributed to statistical analysis
and wrote the main manuscript text. All
authors read, revised and approved the final
manuscript.

References

1. Subbulakshmi S, Krishnan A, Sreereshmi R, editors.
Contextual aware dynamic healthcare service
composition based on semantic web ontology.
2019 2nd International Conference on Intelligent
Computing, Instrumentation and Control
Technologies (ICICICT); 2019: IEEE.
https://doi.org/10.1109/ICICICT46008.2019.89933
03

2. Tabatabaee SS, Vafaee-Najar A, Amiresmaili MR,
Nekoie-Moghadam MJIJoPM. Nurse staffing norm
in Iran Hospitals: What features should be included
for success? 2017;8.
https://doi.org/10.4103/2008-7802.201657
PMid:28348723 PMCid:PMC5353769

3. Nobakht S, Shirdel A, Molavi-Taleghani Y,
Doustmohammadi MM, Sheikhbardsiri H. Human
resources for health: A narrative review of

11


http://razavijournal.com/
https://doi.org/10.1109/ICICICT46008.2019.8993303
https://doi.org/10.1109/ICICICT46008.2019.8993303
https://doi.org/10.4103/2008-7802.201657

Nawid Sadid A et al.

10.

11.

12.

13.

12

adequacy and distribution of clinical and
nonclinical human resources in hospitals of Iran.
The International journal of health planning and
management. 2018;33(3):560-72.
https://doi.org/10.1002/hpm.2510
PMid:29542194

Bijani M, Abedi S, Karimi S, Tehranineshat B. Major
challenges and barriers in clinical decision-making
as perceived by emergency medical services
personnel: a qualitative content analysis. BMC
emergency medicine. 2021;21:1-12.
https://doi.org/10.1186/s12873-021-00408-4
PMid:33468045 PMCid:PMC7815282

Atefi A, Aghamohamadi S, JamshidBeygi E, Zarabi
M, Shariati M. Factors influencing desertion of
family physicians working in rural areas with
deprivation index less than 1.4 (prosperous) in
2010. Hakim Journal. 2014;17(1):44-7.
Amiresmaeili M, Jamebozorgi MH, Jamebozorgi
AH. Identifying factors affecting dentists retention
in deprived areas in Iran. The International journal
of health planning  and management.
2022;37(3):1340-50.
https://doi.org/10.1002/hpm.3400
PMid:34897804

Behera M, Prutipinyo C, Sirichotiratana N,
Viwatwongkasem CJAotm, health p. Living
conditions, work environment, and intention to
stay among doctors working in rural areas of
Odisha state, India. 2018;11(3):70-7.
https://doi.org/10.4103/ATMPH.ATMPH 338 17
Patrick Fleming M. Rural physician supply and
retention: factors in the Canadian context.
Canadian journal of rural medicine. 2018;23(1):15-
20.

Mej'ia A, Pizurki H, Royston E. Physician and nurse
migration: Analysis and policy implications, report
on a WHO study: World Health Organization; 1979.
Hancock C, Steinbach A, Nesbitt TS, Adler SR,
Auerswald CL. Why doctors choose small towns: a
developmental model of rural physician
recruitment and retention. Social science &
medicine. 2009;69(9):1368-76.
https://doi.org/10.1016/j.socscimed.2009.08.002
PMid:19747755

World Bank. Rural population (% of total
population) 2026 [Available from:
https://data.worldbank.org/indicator/SP.RUR.TOTL
.ZS?most_recent_value_desc=true.

Simonnot N, Rodriguez A, Nuenberg M, Fille F,
Aranda-Fernandez P-E, Chauvin P. Access to
healthcare for people facing multiple
vulnerabilities in health in 31 cities in 12 countries.
2016.

Clayton G. Perceived Barriers and Incentives to
Rural Practice: A Comparison of Female Medical

14.

15.

16.

17.

18.

19.

20.

21.

22.

Students to Male Medical Students: Northcentral
University; 2019.

Mollahaliloglu S, Ugurluoglu O, Isik O, Kosdak M,
Taskaya S. Factors affecting the work of physicians
in rural areas of Turkey. Rural and Remote Health.
2015;15(3):198-205.
https://doi.org/10.22605/RRH3048

El-Jardali F, Alameddine M, Jamal D, Dimassi H,
Dumit NY, McEwen MK, et al. A national study on
nurses' retention in healthcare facilities in
underserved areas in Lebanon. Human resources
for health. 2013;11:1-13.
https://doi.org/10.1186/1478-4491-11-49
PMid:24079458 PMCid:PMC3851251
Mohammadiaghdam N, Doshmangir L, Babaie J,
Khabiri R, Ponnet K. Determining factors in the
retention of  physicians in  rural and
underdeveloped areas: a systematic review. BMC
family practice. 2020;21(1):1-23.
https://doi.org/10.1186/s12875-020-01279-7
PMid:33097002 PMCid:PMC7585284

Mollaei B, Moghri J, Ghavami V, Tabatabaee SS.
Factors related to the willingness of working
physicians to stay in rural areas and their
evaluation according to the recommendations of
the World Health Organization: A case study.
Journal of Health Administration. 2021;23(4):40-
50.

https://doi.org/10.29252/jha.23.4.40

Racic M, Ivkovic N, Pavlovic J, Zuza A, Hadzivukovic
N, Bozovic D, et al. Factors influencing health
profession students' willingness to practice in rural
regions of Bosnia and Herzegovina: A cross-

sectional study. Rural and Remote Health.
2019;19(1):1-10.
https://doi.org/10.22605/RRH4717
PMid:30807698 PMCid:PMC10976700

Ravaghi H, Taati E, Abdi Z, Meshkini A,

Sarvarizadeh S. Factors influencing the geographic
distribution of physicians in Iran: a qualitative
study. Rural and Remote Health. 2015;15(1):29-39.
https://doi.org/10.22605/RRH2967

World Health Organization. Increasing access to
health workers in remote and rural areas through

improved retention: global policy
recommendations: World Health Organization;
2010.

Salafzon F. Investigating factors affecting
personnel turnover in rural families physicians in
West of Hormozgan province [MS thesis].
Hormozgan: Islamic Azad University of Marvdasht.
2016.

Sultana A, Awais S, Mughal A, Anwar B. Factors
affecting willingness of doctors to work in rural
areas of Pakistan. Pakistan Journal of Public Health.
2017;7(2).

https://doi.org/10.32413/pjph.v7i2.43

Razavi J Med. e1510.


http://razavijournal.com/
https://doi.org/10.1002/hpm.2510
https://doi.org/10.1186/s12873-021-00408-4
https://doi.org/10.1002/hpm.3400
https://doi.org/10.4103/ATMPH.ATMPH_338_17
https://doi.org/10.1016/j.socscimed.2009.08.002
https://doi.org/10.22605/RRH3048
https://doi.org/10.1186/1478-4491-11-49
https://doi.org/10.1186/s12875-020-01279-7
https://doi.org/10.29252/jha.23.4.40
https://doi.org/10.22605/RRH4717
https://doi.org/10.22605/RRH2967
https://doi.org/10.32413/pjph.v7i2.43

Nawid Sadid A et al.

23.

24,

25.

26.

27.

28.

Borracci RA, Arribalzaga EB, Couto JL, Dvorkin M,
Guerrero RA, Fernandez C, et al. Factors affecting
willingness to practice medicine in underserved
areas: a survey of Argentine medical students.
Rural and remote health. 2015;15(4):21-31.
https://doi.org/10.22605/RRH3485

KHanagar Sb, Alfaran Km, Alennazi YB, Alooayli AR,
Alsahhaf Ah, Alotaibi FR, et al. Willingness and
Perception of Dental Interns towards Working in
Rural Areas in Riyadh, Saudi Arabia-A Cross-
sectional Study. Journal of Clinical & Diagnostic
Research. 2020;14(8).
https://doi.org/10.7860/JCDR/2020/44687.13889

Oo H. Saving mothers and children in a post-
conflict setting: improving the quality of maternal
& child health services in Afghanistan: Johns
Hopkins University; 2018.

Shahram MS, Hamajima N, Reyer JA. Factors
affecting maternal healthcare utilization in
Afghanistan: secondary analysis of Afghanistan
Health Survey 2012. Nagoya journal of medical
science. 2015;77(4):595.

Liu J, Zhang K, Mao Y. Attitude towards working in
rural areas: a cross-sectional survey of rural-

oriented tuition-waived medical students in
Shaanxi, China. BMC Medical Education.
2018;18:1-11.

https://doi.org/10.1186/s12909-018-1209-z
PMid:29720164 PMCid:PM(C5932863

Rogers ME, Searle J, Creed PA. Why do junior
doctors not want to work in a rural location, and
what would induce them to do so? Australian
Journal of Rural Health. 2010;18(5):181-6.
https://doi.org/10.1111/j.1440-1584.2010.01151.x
PMid:21040078

Razavi J Med. e1510.

29.

30.

31.

32.

33.

34.

Jinah N, Adnan IK, Bakit P, Sharin IA, Lee KY.
Retention strategies for medical doctors in low-
and middle-income countries (LMICs): are they
effective? A scoping review. BMC health services
research. 2024;24(1):1662.
https://doi.org/10.1186/s12913-024-12154-x
PMid:39734187 PMCid:PMC11684273

Boone A, Lavreysen O, De Vries N, De Winter P,
Mazzucco W, Matranga D, et al. Retaining Healing
Hands: A Transnational Study on Job Retention
Interventions for the Healthcare Workforce.
Qualitative health research. 2024;34(13):1351-66.
https://doi.org/10.1177/10497323241254253
PMid:38857417

Goel S, Angeli F, Bhatnagar N, Singla N, Grover M,
Maarse H. Retaining health workforce in rural and
underserved areas of India: What works and what
doesn't? A critical interpretative synthesis. The
National medical journal of India. 2016;29(4):212-
8.

Grover A, Narayan A. Reducing Intent to Leave and
Creating Incentives for Physicians to Stay. JAMA
Network Open. 2026;9(5):€2611048-e.
https://doi.org/10.1001/jamanetworkopen.2026.1
1048

PMid:42090159

Li X, Cai S, Fu X. Platform affordance as job
resources: Job crafting and online retention of
physicians in online health communities.
Information & Management. 2025;62(5):104137.
https://doi.org/10.1016/].im.2025.104137

van Dorssen-Boog P, van Vuuren T, de Jong JP,
Veld M. Facilitating health care workers' self-
determination: The impact of a self-leadership
intervention on work engagement, health, and
performance. Journal of Occupational and
Organizational Psychology. 2021;94(2):259-81.
https://doi.org/10.1111/joop.12352
PMid:34149206 PMCid:PMC8207124

13


http://razavijournal.com/
https://doi.org/10.22605/RRH3485
https://doi.org/10.7860/JCDR/2020/44687.13889
https://doi.org/10.1186/s12909-018-1209-z
https://doi.org/10.1111/j.1440-1584.2010.01151.x
https://doi.org/10.1186/s12913-024-12154-x
https://doi.org/10.1177/10497323241254253
https://doi.org/10.1001/jamanetworkopen.2026.11048
https://doi.org/10.1001/jamanetworkopen.2026.11048
https://doi.org/10.1016/j.im.2025.104137
https://doi.org/10.1111/joop.12352

