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Abstract
Background: The lack of specialist physicians is a major concern in developing countries, especially in deprived cities.
Objectives: This study aimed to identify the predictive variables of the turnover intention of physicians working in an undeveloped
and deprived city in Iran.
Methods: Participants were 100 physicians working at North Khorasan University of Medical Sciences, Iran. The data were
collected using a standard questionnaire of Turnover Intention, Interpersonal Conflict, Work-Family Conflict, Work Overload,
and Organizational Support scales. We proposed a hybrid methodology to identify factors influencing turnover intention, which
combines clustering and classification methods. RStudio 1.1, SPSS Clementine 12, and SPSS 22 programs were used for data
analysis. After data clustering, we made a CART decision tree model for each cluster and used the variable importance feature of
SPSS Clementine to discover the factors influencing turnover intention in each cluster.
Results: We found two significant clusters of physicians’ turnover intention. In both clusters, interpersonal conflict (work ambiguity
and work conflict) was the most important predictor of physician turnover intention, but physicians in the first cluster compared
to the second had a higher turnover intention. In cluster 1, work overload, organizational support, and work-family conflict were
respectively the predictors of physician turnover intention and in cluster 2, organizational support, work-family conflict, and final
work overload were respectively the predictors of physician turnover intention.
Conclusion: Cultural differences and the resulting interpersonal conflicts are the most important predictors of physician turnover
intention in deprived areas. Turnover intention predictions of physicians with a longer work experience are different from that of
others, and human resource managers must implement appropriate strategies to keep physicians in the deprived areas.
Keywords: Turnover Intention, Work Ambiguity, Work Conflict, Organizational Support, Work-Family Conflict, Work Overload

1. Background
Turnover intention is the relative strength of an individual’s
desire to voluntarily withdraw from an organization.1
Understanding the factors that affect the turnover intention
can help managers make better decisions about human
resources (HR).2 Organizations that can understand the
reasons and factors influencing employees’ turnover
intention will be able to implement effective policies and
methods to maintain efficient HR before employees leave
the organization.3 Physicians’ turnover intention is very
important, especially in Iran because currently, there
is a shortage of specialist physicians per capita, and the
distribution of specialist physicians is not optimal.
In some specialties, about 35%-40% of the physicians
reside in Tehran, and the shortage of specialist physicians
is one of the main concerns of health managers in deprived
provinces such as North Khorasan.4 Research studies
show that turnover intention can be a good predictor of
turnover.5
One of the most important predictors of employees’

turnover intention is work-family conflict.6 Work-family
conflict is defined as the incompatibility between work
and family roles, which arises from inconsistent pressures
on family and professional roles. In other words, a person
is confronted with a role when he or she sees that playing
two or more roles is always necessary, and these roles
have incompatible expectations.7 Kinnunen and Mauno
found that work-family conflict is different from familywork conflict. Work-family conflict occurs when the
overall time allotted to the job and the pressure exerted
on it disrupts family responsibilities, while family-work
conflict is a form of conflict between the roles assigned
to the family and the work time.8 The family and the
pressures exerted by it interfere with the performance of
job responsibilities.9 The literature shows that work-family
conflict may lead to turnover intention and exacerbate the
crisis of the shortage of specialist physicians in deprived
areas.10 Based on research, in the case of physicians, both
work-family and family-work conflicts occur.11 Doctors
have a profession that deals directly with the patients’ life.
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Any disruption or conflict in their work directly affects
their family relationships, and the tensions resulting from
family relationships affect their performance and thus the
provision of services to patients.12 It is necessary to have
positive communication between physicians and nurses
in order to improve the quality of patient care, reduce
conflicts between them, promote the efficiency as well as
performance of the hospital, and provide higher-quality
services to patients.13 Considering the importance of the
role of HR in achieving the strategic goals of organizations,
especially medical and hospital service centers that have a
unique level of sensitivity, it is essential to pay attention to
the factors affecting physicians’ attitudes and behavioral
variables.
Interpersonal conflict can be considered as the primary
cause of work-family conflict. It involves two components:
role conflict and role ambiguity, both of which can be
effective in customer-centric and employee-centric work
environments.14 According to Baruch and Barnett, when
we play many roles, its consequence is a role conflict that
leads to negative effects on the health of the mind and the
body.15
Role conflicts occur when role-related demands directly
interfere with one’s ability to meet the demands of other
roles.16 Sometimes there is no connection between the
distribution of roles and the individual’s abilities and
expertise. Thus, distributing the roles based on people’s
abilities will reduce role conflicts.
Perception of organizational support is people’s
belief whose well-being and the level of participation
in organizational success are important for their
organization.17 The high level of perceived organizational
support will promote employees’ commitment to
compensate for these benefits.
The best way to maximize servant employees is to
treat employees in the way the organization wants them
to treat the customers, which stems from the normative
principle.18 Eisenberger et al
introduced the term
perceived organizational support and described employees’
perceptions of the well-being provided by the organization.
The organizational support perception is the criterion by
which an employee evaluates an organization’s emotional
commitment to itself.19 Once employees realize that
their organization supports them, they will reciprocate
the support. Work overload refers to the large amount
of work that is expected of a person and is defined as an
indicator of the overall level of the mental or physical
effort required to perform one or more tasks at a particular
level of performance. Research studies show that junior
physicians experience more work overload. In addition,
the employment work overload will increase the workfamily conflict in this group of physicians.20
2. Objectives
Due to the negative effects of high employee turnover
intention, HR managers should control it to maintain
productivity. Studies have shown that the factors affecting
52
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turnover intention and its behavioral pattern in advantaged
and disadvantaged areas are different from each other.21 On
the other hand, studies on turnover intention are focused
on nurses and, little research has been done on physicians.
This is while the lack of specialized medical services causes
people to migrate to other cities to receive those services,
which has many negative socio-economic consequences.
However, the migration of people to receive nursing services
is minimal. This increases the importance of examining
the physician’s turnover intention in disadvantaged areas.
There are many reasons why turnover could occur in an
organization. Some reasons are unavoidable, while some
others such as work overload and organizational support
can be controlled. Hence, the first step is to predict the
turnover intention and then find the main factors affecting
it. Decreasing the turnover intention is also essential for
academic medical centers. Here, we aimed to investigate
how we can predict the probability of the turnover intention
of faculties in an academic medical center.
3. Methods
This cross-sectional study was conducted among the
physicians that worked in North Khorasan University
of Medical Sciences in Bojnourd, Iran. The participants
were a total of 130 physicians. One hundred physicians
were selected through random proportional sampling
(the number of subpopulations in each department was
selected in proportion to the number of population
and then, random sampling techniques were applied to
each subpopulation). This was conducted in the eight
departments of the North Khorasan University of Medical
Sciences.
Data collection was performed with standard
questionnaires which included the Role Conflict and
Ambiguity Scale21 with seven items, the Organizational
Support Scale22 with three items, the Job Overload Scale23
with 15 items, the Work-Family Conflict24 with seven items
and the Turnover Intention Scale25 with three items. The
reliability of all questionnaires has been confirmed in the
previous studies.26-29 For all of them, a five-point Likerttype scale from 1 = strongly disagree to 5 = strongly agree
was used.
The reliability of the scores was evaluated by Cronbach’s
α. This coefficient was 0.68 for Role Conflict and Ambiguity
Scale, 0.65 for Organizational Support Scale, 0.76 for the
Job Overload Scale, 0.62 for Work-Family Conflict, 0.61
for Turnover Intention Scale, respectively. Studies show
that Cronbach’s alpha higher than 0.6 is acceptable.30
Therefore, since in this research, Cronbach’s alpha for all
questionnaires is higher than 0.6, the reliability of the
questionnaires is confirmed.
The validity method of “Lawshe”31 content was employed
to assess the validity. Research objectives and operational
definitions were presented to 14 experts in the field of
organizational behavior, human resources, and medicine
who were experts in the design of the questionnaire and
were asked to answer each question based on the Likert
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three-part range of “necessary item”, “useful item, but it is
not necessary” and “item is not necessary”. This formula
was used to calculating CVR.
CVR= (ne –n/2)/(n/2)
In this formula, “ne “ is the number of experts than
chosen “necessary item” and “n” is the total number of
experts. The CVR was calculated more than 0.62 for each
question that was acceptable (CVR ≥0.51).
We utilized
a combination of clustering and
classification methods, to find factors influencing turnover
intention. RStudio 1.1, SPSS Clementine 12, and SPSS 22
programs were used for data analysis. Clustering is an
unsupervised technique learning from unlabeled data.
This method groups the set of instances into some groups,
so that objects in each subset have similar characteristics.
Hence, analyzing each cluster provides a more concise
interpretation. Classification is a supervised method to
predict the class label (turnover intention). In the first step,
we removed turnover intention information from the data,
thus the class variable had no impact on the clustering
results. Then, we applied K-means to cluster data. After
that, for each cluster, we made a decision-tree classification
model (turnover intention information was used in this
step). Finally, by analyzing these models, we identified
factors influencing turnover intention. The algorithms are
briefly discussed below:
•

K-means clustering algorithm: K-means is one of the
most basic and commonly used clustering algorithms.
k-means requires the user specify how many clusters
should be generated. The algorithm works as follows:

1.

It randomly selects k number of data samples as initial
centers.
It computes the Euclidean distance of each observation
from all the cluster centers.
All data points are assigned to the nearest cluster
Then it re-evaluates the cluster centers by considering
the means of all data points in a cluster.
It repeats (steps two to four) until no new allocation
occurs.32

2.
3.
4.
5.
•

C&R decision tree algorithm: Classification and
Regression Tree (CART) is a discriminative machinelearning algorithm that uses a set of independent
variables to split a set of samples into progressively
smaller subgroups. It is a supervised method hence
it constructs the model from a training dataset where
the values of input and output are previously known.
In each step, it finds the best splitter variable which
clusters the parent node into two more homogenous
children nodes (based on class label values). It
constructs the tree in a top-down recursive divideand-conquer manner. The CART algorithm employs
the Gini impurity index as the criterion to split a node.

Gini calculates the probability of a specific variable
that is classified incorrectly when selected randomly. If
a data set T contains examples from n classes, Gini(T)
is defined as:
n

gini (T ) = 1 − ∑
j =1

p

2
j

where pj is the relative frequency of class j in T. Gini (T)
is minimized if the classes in T are skewed. Hence, in each
step, the attribute with the smallest gini split (T) is chosen
to split the node.33,34
4. Results
4.1. Descriptive Statistics
The study involved 100 physicians that worked at North
Khorasan University of Medical Sciences. Forty-three
percent of the respondents were female and 57% were
men. Also, 32% of the respondents had <5 years of work
experience, 65% 5-10 years, and 3% 10 years of work
experience or more. Moreover, 48% of the respondents
were <35 years, 36% 35-45 years, 15% 45-55 years, and 1%
> 55 years old.
4.2. Clustering Analysis
To make a more accurate prediction, we first clustered
the samples into K groups, where each group aggregated
the data with similar characteristics. We did not use the
turnover intention for clustering. Then, we modeled each
group and predicted the probability of turnover intention.
We applied the K-means algorithm for clustering, which is
one of the simplest and most popular clustering algorithms.
Although K-means is a relatively efficient approach, we
had to specify the number of clusters. Various strategies
have been proposed to estimate the optimal number
of clusters. Here, we employed multiple approaches to
select the optimal K. The first method used was the elbow
approach, which runs K-means on the dataset for a range
of values for K, and then for each K, calculates the total
within-cluster sum of squares (WSS). Then, it plots the
curve of WSS according to the number of clusters K. If the
plot looks like an arm, then the elbow on the arm is the
optimal number of clusters (K). The elbow plot illustrated
in Figure 1 indicates that for our running dataset, the
optimal number of clusters was three.
Another approach is the Calinski method which
maximizes the CH(g) over the number of clusters ( ).
CH(g) is calculated based on the between- and withincluster sum of squared errors. Figure 2 depicts the output
of this method running in RStudio. As obvious in Figure 2,
the optimal number of clusters according to the Calinski
criterion is three. The third technique used for choosing
the optimal number of clusters is a model-based method
that maximizes the Bayesian information criterion (BIC).
Figure 3 illustrates the results of this approach. It also
confirms that the optimal number of clusters in our
dataset is three.
After finding the optimal number of clusters, we used
Hospital Practices and Research 2021;6(2):51-58
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Figure 1. The Elbow Plot of the Running Dataset.

Figure 2. The Output of Calinski Method for the Running Dataset.

Figure 3. The Output of the Bayesian Approach for the Running Dataset.

the SPSS Clementine’s implementation of K-means to
cluster our dataset. For each cluster, the number of
samples, its proximities from every other cluster, and the
average value for each of the variables are presented in
Table 1. According to Table 1, three clusters with 3, 31, and
66 samples were created. Since the number of samples in
Cluster 1 was low and its proximities with the other two
clusters were high, we inferred that these samples are
outliers and could be removed. Hence, we had two clusters
with 31 and 66 samples. Using the t-test, we realized that
the turnover intention significantly differed in these two
54
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clusters (P < 0.001 ).
In the next step, we created the classification model for
clusters 2 and 3 to predict the turnover intention in these
clusters. We used the C&R tree approach implemented
in SPSS Clementine. Figure 4 shows the importance of
each feature in making the decision tree in the mentioned
clusters.
Figure 5 shows the clusters on the Radar chart type. In
this figure, the second cluster is marked in red, and the
third cluster in green. Because cluster 1 was a waste of data,
it is not shown.

Turnover Intention of Physicians in Deprived Areas
Table 1. The Characteristics of the Output Clusters of K-means
Number of
Samples

Mean of
Interpersonal Conflict

Mean of
Organizational Support

Mean of
Work Overload

Mean of
Work-Family Conflict

Cluster 1

3

2.19

5.111

3.0619

3.044

Cluster 2

31

5.313

2.731

5.097

5.499

Cluster 3

66

4.342

2.48

4.758

4.484

5. Discussion
This study aimed to investigate the physicians’ turnover
intention in North Khorasan Province, which is one of
the deprived areas of Iran. The average of the surveyed
physicians’ turnover intention was 5.47, which is above
average and alarming. Research studies show that
physicians in disadvantaged areas are more likely to
migrate to developed cities and metropolitan areas. This
can be attributed to better living conditions in big cities,
opportunities for career development,35,36 and problems
caused by cultural differences in small towns.37 Therefore,
one of the most important concerns for HR managers in
healthcare organizations is the maintenance of specialist
physicians. The results of this study showed that the
physicians’ approach to turnover intention was divided
into three clusters. The first cluster, which included
perturbation data, was ignored in the analysis. Sixty
percent of the physicians belonged to the second cluster.
Moreover, women constituted 39% of these clusters and

Proximities
C3: 0.9486
C1: 1.1828
C3: 0.3542
C1: 1.1828
C2: 0.3542
C1: 0.9486

men 61%, and the average physician experience was six
years.
The turnover intention in this cluster was estimated to
be very high, i.e. 6.2. Job overload, intrapersonal conflict,
and work-family conflict in this cluster were higher than
average and were estimated to be 5.50, 5.95, and 5.99,
respectively. The perceived organizational support in
this group was also estimated to be much lower than the
average level of 2.73.
Interpersonal conflict is the most important factor
in this group of physicians’ turnover intention (role
ambiguity and role conflict). In the literature, role
ambiguity and role conflict have been two predictors of
employees’ turnover intention.
Chang cited role ambiguity, role conflict, and workfamily conflict as role stressors and turnover intentions.38
De Clercq and Belausteguigoitia stated that the most
important harmful effect of role ambiguity is turnover
intention. They suggested that HR managers could
reduce turnover intention by creating perceptions that
organizational procedures are fair and by building trust in
employees’ relationships.39
Since the role ambiguity and role conflict in this
study were the most important factors in the physicians’
turnover intention, we returned to the field and asked
several physicians to provide examples of factors that have
led to conflict and role ambiguity. The results showed
that perceived job conflict was in both task-related
complications and relationship conflicts. In the field of
Turnover
intention

Work-family
conflict

Work overlod

Organizational
support

Interpersonal
conflict

cluster 3

Figure 4. Feature Importance in the Classification.

cluster 2

Figure 5. Clusters on Radar Chart Type.
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Figure 5. Clusters on Radar Chart Type.
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task-related conflicts, physicians were dissatisfied with
workplace policies regarding the volume of educational
and research work, lack of funding to provide specialized
facilities, and lack of legal licenses to work in the office. In
the field of relationship conflicts, one of the most important
causes of job conflict was the cultural differences between
physicians and local nurses and patients.
Some doctors said that the most important factor in
creating a job conflict is an internal conversation about
whether they did the right thing by coming to a smaller
city for a better job. Research has also shown that 49% of
job conflicts are caused by ego conflicts.39 Job overload
and organizational support were the next most influential
factors in this category, and ultimately the work-family
conflict affected the physicians’ turnover intention.
Wu et al also argued that the work-life conflict affects the
physicians’ turnover intention by the effect on job stress
and job satisfaction. Also, physicians who work in rural
and deprived areas perceived the work-family conflict
more than physicians in urban and developed areas.35
The third cluster included 31% of the physicians. In this
cluster, the number of females was higher than males, and
52% of the cluster were females and 48% were male. The
average work experience of this cluster was less than that
of the second cluster and equaled five years. Furthermore,
the turnover intention in this cluster was estimated at <2.5.
In addition, physicians in this cluster experience more
job overload, interpersonal conflict, and work-family
conflict, and less organizational support for Cluster 2.
Since >86% of specialist physicians were not indigenous,
job conflict and cultural conflicts between physicians’
and the medical staff and patients played a key role in the
physicians’ turnover intention. This was followed by the
effect of organizational support on this group of physicians’
turnover intention. Because this group of physicians had
less work experience than the physicians in cluster 2, they
needed more organizational support to dedicate themselves

Research Highlights
What Is Already Known?
Deprived areas face a shortage of specialist physicians,
and on the other hand, Organizational and psychological
variables affect the nurses and physicians turnover
intention and, managers can be useful in maintaining
them by adopting appropriate strategies and actions
What Does This Study Add?
Two types of behavioral patterns were identified for the
physicians’ turnover intention in deprived areas, and in
both of them, interpersonal conflict was an important
predictive variable. Turnover intention predictions
of physicians with more extended work experience
are different from that of others and human resource
managers must implement different strategies to keep
physicians in deprived areas.
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to the new work conditions.
HR managers can improve the employees’ perceptions
of organizational support by performing the socialization
process as the employees commence their work.40 For
physicians in this category, the work-family conflict
exerts a greater impact on the turnover intention than
the physicians in cluster 2. Researchers identified workfamily conflict as an important potentially modifiable
factor associated with elevated depressive symptoms in
physicians, and this increase is greater for women. They
believed that career attrition has the potential to reduce the
negative consequences of work-family conflict.41
The last factor influencing turnover intention of this
group of physicians is job overload. Studies suggest that
organizational support predicts job overload.42,43 Because
organizational support is highly important for this cluster
of physicians, HR managers can reduce the job overload
of these physicians by improving their perception of
organizational support.
6. Conclusion
It seems that HR managers can play a determining role in
reducing the turnover intention in deprived areas. They can
improve physicians’ perceptions of organizational support
by work and time measurement and appropriate activities
and creating a perception of the fairness of workload, while
also reducing the job overload. HR managers can minimize
the work-family conflict by implementing programs to
support physician families as well as non-native physicians.
Legislators and the government can apply both methods to
protect these physicians, first, to provide financial support
for these HR strategies, and second, to provide benefits
such as the possibility of building offices in deprived areas
for this group of physicians.
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