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Abstract

STATA14 software.

Background: The absence of a referral system and patients' freedom to choose among service providers in Iran have
led to increased patient mobility, which continues to concern health policymakers in the country. This study aimed to
determine factors associated with patient mobility rates within the provinces of Iran.

Methods: This cross-sectional study was conducted in Iran. Data on the place of residence of patients admitted to
Iranian public hospitals were collected during August 2017 to determine the status of patient mobility within each
province. The sample size were 537,786 patients were hospitalized in public hospitals in Iran during August 2017. The
patient mobility ratio was calculated for each of Iran’s provinces by producing a patient mobility matrix. Then, a model
of factors affecting patient mobility was identified by regression analysis. All the analyses were performed using

Results: In the study period, 585,681 patients were admitted to public hospitals in Iran, of which 69,692 patients
were referred to the hospital from another city and 51,789 of them were admitted to public hospitals in the capital of
the province. The highest levels of intra-provincial patient mobility were attributed to southern and eastern provinces,
and the lowest levels were observed in the north and west of Iran. Implementation of negative binomial regression
indicated that, among the examined parameters, the distribution of specialist physicians and the human develop-
ment index had the highest impact on intra-provincial patient mobility.

Conclusion: The distribution of specialists throughout different country areas plays a determining role in patient
mobility. In many cases, redistributing hospital beds is impossible, but adopting different human resource policies
could prevent unnecessary patient mobility through equitable redistribution of specialists among different cities.

Keywords: Patient mobility, Specialist distribution, Total health expenditure, Curative services, Hospital

Background

Patient mobility is a factor that shows the quality and
availability of hospital services in a region [1]. Patients’
mobility from their own region indicates the low qual-
ity and quantity of services provided in their region and
the unavailability of services [2]. Patient mobility, based
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on the patient’s preference for one hospital over another,
is a negative indicator for understanding the quality and
quantity of services provided in the hospital [3]. Inequal-
ity in the allocation of resources, especially for access
to quality medical services, has an effective role in the
intercity mobility of patients. Therefore, patient mobility
reflects the unequal distribution of health care resources
in different regions [4]. Patient mobility is a significant
issue for both patient-receiving and patient-sending areas
as it can influence the pattern of health service provision
and consumption in both places [5, 6]. Patient mobility
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is defined as the patient’s mobilization from their place
of living to another place, chosen freely by the patient or,
occasionally, according to a doctor’s recommendation,
to receive medical services [7]. Patient mobility usually
occurs due to their freedom to choose a provider [8].

Patient mobility is more common in regions with mald-
istribution of health service resources and infrastructures
[5]. Patient mobility signifies that local health services are
poor in terms of equity in access, quality, safety, or costs
and is also one of the main reasons for low investment in
the development of medical infrastructure in local soci-
eties (Local communities mean cities and rural areas in
each province) [6]. This phenomenon is known as the
death cycle of local hospitals.

Patient mobility is not always considered a negative
phenomenon. In some countries, such as the United
States and several Western European countries, there are
policies that enable the patients to choose freely among
health care providers. These policies aim to create com-
petition, increase productivity, and improve the quality
of medical care [9, 10]. In fact, in this approach, patient
mobility among areas is considered a stimulus to improv-
ing the quality of medical care [11].

In Italy, the phenomenon of patients’ mobility has
been growing for several years [2]. Factors affecting the
increase in patient mobility are:

a) Patients can receive higher quality health care
from specialized supra-regional or international
health centers in the context of health tourism. (b)
Patients can visit medical centers when they are
abroad for other reasons c) Neighboring regions or
provinces may have more advanced facilities. (d)
due to lack of access to specialized care such as lack
of specialist doctors and lack of advanced medical
equipment [12].

Patient freedom to choose healthcare providers to
spark competition is known as the ‘voting with your feet’
principle [8]. Although patient freedom of choice is one
of the regulatory policies in some countries, it is recom-
mended that patient mobility happen within the referral
system. In the referral system, health centers and general
and specialized hospitals complement each other. Who-
ever can be treated at a health center or public hospital
will be treated there; otherwise, they will be referred to
a higher level of referral, usually a specialized or sub-
specialized hospital in a larger city. The referral system
ensures fair access to services based on patients’ needs
[9]. Patient mobility outside the referral system causes
overloading of health facilities in patient-receiving areas
and non-use of the capacities provided in the patient-
sending areas [7]. Moreover, patient mobility creates dis-
satisfaction and additional social costs, such as travel and
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accommodation costs, for patients and their companions
and prolonged absence from work for citizens who need
to receive health care in another area [5].

In Iran, there is a semi-pluralistic health care sys-
tem, which means the parallel existence of private- and
public-owned health facilities and direct and indirect
payments for health services. In Iran, there is a robust
private health sector delivering curative services. All cit-
ies with a population of over fifty thousand have at least
one public hospital, whereas almost all private hospi-
tals are located in provincial capitals [7]. Lastly, In Iran’s
health system, due to the lack of a mandatory refer-
ral system, people can choose the service provider, the
level of specialization, and the geographical location to
receive the service [13].

Koylu et al. conducted a study in 2018 to analyze prov-
ince-to-province patient mobility in Turkey from 2009
to 2013. This study used a flow-based regionalization
method to discover functional medical regions by study-
ing the patient mobility network. The results emphasized
that the medical regions determined by analyzing the
patient mobility data showed substantial overlap with
the designated regions of the Ministry of Health. Also, it
identified several regions where the regional service uti-
lization did not match the planned service delivery [14].

So far, no study has been conducted to measure the
rate of patient migration in Iran, and only one study was
conducted by Sabermahani with the aim of knowing the
reasons for patient migration. Therefore, the present
study, for first time in Iran, aimed to estimate the intra-
provincial patient mobility ratio and identify the factors
affecting it.

Methods

Study design

This study was conducted in Iran using a cross-sectional
design. Data on patients’ place of residence who were
admitted to Iranian public hospitals were collected dur-
ing August 2017 to determine the status of patient mobil-
ity within each province.

Data collection

The intra-provincial patient mobility ratio was the
dependent variable. Patient mobility data were collected
using the intra-provincial patient mobility matrices.
Iran’s health information system doesn't gather patient
mobility data routinely and we gathered cross-sectional
data on patient mobility using a temporary data ware-
house that was specially designed for the present study.
With the participation of the authorities in medical uni-
versities in each province, a patient mobility matrix was
compiled for each province.
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The header column and the header row of the matrix
contained a list of cities in each province. The numbers
of patients hospitalized in their city of residence and
those who traveled to other cities in the province were
recorded using the patients’ admission data. Finally,
the intra-provincial mobility ratio was calculated by
determining the percentage of patients who left their
city to obtain medical treatment in other cities in the
province. A total of 31 intra-provincial patient mobility
matrices were generated to illustrate intra-provincial
patient mobility in each province.

Data were collected from 602 public hospitals,
including general, specialized, and sub-specialized hos-
pitals because patients referred to public hospitals are
the best representatives of the general public. In addi-
tion, due to the insurance coverage of public hospital
services, patient admission data in public hospitals are
recorded more accurately than in private hospitals. It
should also be noted that approximately 80% of hospital
beds in Iran are in public hospitals.

In order to eliminate the risk of bias in collecting
patient mobility data and considering the normal sta-
tus of patient admission in summer, when referrals are
not affected by seasonal epidemics or road accidents, as
they are during autumn and winter or during the spring
holidays, patient mobility data were collected during
August 2017. Although in August hospitals’ admissions
are not affected by seasonal epidemics or air pollution,
as they are during autumn and winter [15-17] and elec-
tive surgeries may decrease in summer, several studies
show summer trips increase the number of road acci-
dents during summer. Considering that August is in the
middle of summer, in terms of summer trips, it has a
more normal situation than the beginning and end of
summer months [18-20].

The sample size was 537,786 patients who were hos-
pitalized in public hospitals in Iran during August 2017.
Using the home address record of hospitalized patients,
the patient mobility matrix was produced and the
patient mobility ratio was calculated for each of Iran’s
provinces. Then, a model for factors affecting patient
mobility was identified using regression analysis.

Evidence shows that the distribution of health
resources and health service accessibility affects patient
mobility. For this reason, data on the number and dis-
tribution of health resources in different provinces
were used to determine factors affecting patient mobil-
ity. Independent variables were as follows: Total health
expenditure (THE) per capita indicates affordability,
under-five mortality rate (USMR) indicates health ser-
vice accessibility, population density is a geographical
index, and human development index (HDI) is a socio-
economic variable that defines province heterogeneity.
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Definitions of variables and data sources are presented
in Table 1.

Data analysis
In order to analyze the data, the type of response vari-
able must be taken into account. In the present study,
as the response variable is the count of the intra-pro-
vincial patient mobility, Poisson distribution can be
used to analyze the data when the mean distribution
of intra-provincial mobility and its variance are equal
[29]. However, if overdispersion occurs (when the vari-
ance is higher than the mean distribution of intra-pro-
vincial mobility), negative binomial distribution must
be used. In this study, as overdispersion was observed
in the distribution of intra-provincial mobility, negative
binomial regression was used.

In the present study, the aforementioned negative bino-
mial regression formula is as follows:

In(E(PM)) =, + 1 (HB) + p,(Sp) + Bs(HDI)
+ P, (THE) + p5(PD) + f,(U5MR)

where

PM: patient mobility

HB: number of hospital beds

Sp: number of specialist physicians
HDI: human development index
THE: total health expenditure

PD: population density

U5MR: under-five mortality rate

While the number of health resources indicates health
investment status in each province, the coefficient of
variation (CV) of health resources indicates their dis-
tribution across each province. CV is a standardized
measure of frequency distribution defined as the ratio
of the standard deviation to the mean [30]. Therefore, to
study the effect of the distribution of beds, nurses, and
specialist doctors on intra-provincial mobility, the frac-
tional regression model was performed with the “rate”
of patient mobility as the response variable. In the end,
the margins command was used to determine changes in
mobility rate brought about by the increase in the coef-
ficient of variation of health resources.

The fractional regression model equation is calculated
using the following equation:

In(E(PM)) = f + 1 (HBCV) + B,(NCV) + B5(SpCV)

where

PM: patient mobility
HBCV: coefficient of variation of hospital beds
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NCYV: coefficient of variation of nurses
SPCV: coeflicient of variation of specialist physicians

The variables used in the analysis of intra-provincial
patient mobility regression (percentage of intra-provin-
cial mobility) include the response variable and the inde-
pendent variables, including the number of hospital beds
and specialist physicians in each province and the coeffi-
cient of variation for each of these variables (Fig. 1).

Finally, as the secondary analysis, cluster analysis was
performed to group the provinces using the specialist
coefficient of variation for each province. In cluster anal-
ysis, observations within each cluster are most similar to
each other and most different from other clusters. All the
analyses were done using STATA 14 software and Arc-
GIS/ArcMap 10.4.1 software was used to generate Fig. 2.
Considering that the range of patient mobility index was
between 0 and 0.24, it divided into 5 equal classes.

Results

Descriptive findings

The findings of this study show that access to resources
and the way they are dispersed varies in different parts of
the country (Table 1). There is an average of 1.47 hospi-
tal beds, 133 nurses, and 47 doctors per 100,000 people
in Iran. Northern provinces of Iran have better access to
hospital beds, nurses, and specialists. Furthermore, west-
ern provinces are more privileged than eastern ones in
this regard. Sistan and Baluchestan, a province located in
southeast Iran, is the most deprived province regarding
access to hospital beds and specialists.

There is a similar pattern regarding the coefficient of
variation of health resources in Iran, with northern prov-
inces showing a lower coefficient of variation of resources
than the southern provinces. A lower coefficient of vari-
ation of resources shows fair distribution of resources
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in each province. The highest coefficient of variation of
resources was associated with specialist physicians, and
the lowest was attributed to hospital beds with coeffi-
cients of 30% and 22%, respectively. With a coefficient of
variation of 33%, nurses scored almost as low as hospital
beds (Table 2).

In the study period (August 2017), 585,681 patients
were admitted to public hospitals in Iran, of which 69,692
patients were referred to the hospital from another city
and 51,789 of them were admitted to public hospitals in
the capital of the province. The highest intra-provincial
mobility was observed in the southern and eastern prov-
inces, and the lowest was seen in the northern and west-
ern provinces (Table 2). Patient mobility in central areas
is lower than in border areas (Fig. 2).

The independent variables’ status in Iran’s provinces
is presented in Table 3. As the table shows, the northern
and central regions, followed by the western regions, are
in a better position to access health resources than the
eastern and southern regions.

Analytical findings

In order to analyze the effect of the availability of health
sector resources on intra-provincial patient mobility,
negative binomial regression was used. Moreover, the
fractional regression model was used to analyze the effect
of health sector resource distribution on intra-provincial
patient mobility.

Table 4 represents the results of the negative bino-
mial model to determine the effect of the number of
hospital beds, the number of specialists, HDI, THE,
population density, and U5MR on the number of
patients who moved within provinces. The results of
the negative binomial model indicate that although the
effect of all six variables on the number of intra-provin-
cial mobility was non-significant (P-value >0.05), with

X, number of hospital
beds and specialist
physicians

X, coefficient of
variation of health
resources

X, THE, HID, density,
U5MR

Fractional
Regression Model

Fig. 1 The fractional regression model and independent and response variables

Y, intra-provincial
patient mobility ratio
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Fig. 2 Patient mobility rate in Iran’s provinces

Sistan and Baluchestan

a 1000-unit increase in hospital beds, intra-provincial
patient mobility increased by 9%. In addition, for each
unit increase in USMR, HDI, and population density,
the intra-provincial patient mobility decreased by 1%,
84%, and 1%, respectively. Also, intra-provincial mobil-
ity increased by 3% for each unit increase in THE. This
model showed that the HDI variable has the highest
effect on intra-provincial patient mobility compared to
other variables (Table 4).

The variables used in the fractional regression analysis
are the response variable (percentage of intra-provincial
mobility) and the coefficients of variation for the number
of hospital beds, nurses, and specialist physicians in each
province as the independent variables. Moreover, the
fractional regression model indicated that in comparison
to the other variables, variation of specialist physicians
has the highest and most significant (P-value < 0.05) effect
on patient mobility. Moreover, with the presence of the
latter variable in the model, the effects of the coefficient

of variation of beds and the coefficient of variation of
nurses are not significant. The results indicated that the
imbalance of specialist physicians in each province sig-
nificantly increases intra-provincial patient mobility,
with intra-provincial mobility increasing by 13% with an
increase in the specialist coefficient of variation (Table 5).

Due to the significant effect of specialist physician dis-
tribution on the intra-provincial mobility rate in Iran, we
clustered Iran’s provinces based on the specialist physi-
cian coefficient of variation in the secondary analysis of
the study. According to the clustering of this variable,
six provinces were placed in the first cluster with a low
coefficient of variation (lower than 30%), 11 provinces
in the second cluster with a medium coefficient of vari-
ation (between 30% and 50%), and 14 provinces in the
third cluster with a high coefficient of variation (higher
than 50%). Table 6 presents the allocation of all provinces
to their respective clusters. Cluster analysis showed that
the CVs of specialist physicians in the border provinces
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Table 2 Patient mobility rate in Iran’s provinces
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Geographical  Province Population Number of Number Share of the Percentage Percentage of  Patient
area inpatients of intra- capital city of  of intra- migration to mobility
(August 2017)  provincial the province provincial the capital city rate
immigrant migration of the province
patients

North Mazandaran 3,171,946 23,261 3,257 1,861 14% 8% 23%
Gilan 2,533,407 17,312 3,462 1,904 20% 11% 20%
Golestan 1,896,278 12,168 2,190 243 18% 2% 19%
East Azarbaijan 3,920,544 29,404 4,705 0 16% 0% 15%
Ardabil 1,309,768 8,295 498 498 6% 6% 6%
North Khorasan 927,448 6,338 824 444 13% 7% 13%

West Kohgiloyeh and 681,147 4,257 85 85 2% 2% 4%
Boyerahmad
West Azerbaijan 3,267,165 22,870 915 229 4% 1% 4%
Kermanshah 2,036,042 15,440 1,235 618 8% 4% 8%
Kurdistan 1,574,757 9,842 1,083 787 11% 8% 11%
Hamedan 1,836,489 12,855 2,185 2,185 17% 17% 17%
llam 569,147 3,557 391 391 11% 11% 1%
Khuzestan 4,843,427 38,344 4,985 4,218 13% 11% 12%
Lorestan 1,791,285 11,793 2,359 1,887 20% 16% 20%
Zanjan 1,071,071 8,479 509 170 6% 2% 6%

South Fars 4,823,378 37,783 3,023 1,133 8% 3% 8%
Hormozgan 1,710,608 11,832 710 355 6% 3% 6%
Bushehr 1,104,742 6,905 1,519 1,312 22% 19% 22%

Center Tehran 12,707,586 102,720 18,490 18,490 18% 18% 1%
Qom 1,226,978 8,282 0 0 0% 0% 0%
Alborz 2,758,741 17,242 1,035 1,035 6% 6% 6%
Qazvin 1,260,478 8,508 766 681 9% 8% 9%
Semnan 658,129 4,333 130 87 3% 2% 2%
Markazi 1,560,281 11,052 332 221 3% 2% 3%
Esfahan 5,072,296 39,310 4,717 4,324 12% 11% 11%
Yazd 1,067,793 8,453 507 254 6% 3% 6%
Chaharmahal 929,556 6,197 868 682 14% 11% 14%
and Bakhtiari

East Kerman 3,150,695 22,580 2,484 2,258 11% 10% 24%
Sistan and 2,634,564 17,783 1,245 889 7% 5% 7%
Baluchestan
Khorasan Razavi 7,043,548 53414 4,273 3,739 8% 7% 8%
Southern Kho- 780,406 5,073 913 812 18% 16% 18%
rasan

Total 79,919,699 585,681 69,692 51,789 0.12 0.09

of Iran, especially in the eastern borders, are higher than
other provinces.

Discussion

The present study’s findings indicated that the northern
and central provinces enjoy better access to resources
than the eastern and southern provinces. Moreover, the
distribution of specialists, hospital beds, and nurses in
Iran’s eastern and southern areas is disproportionate to

need. Although remote cities have poor access to health
system resources, a significant portion of these few
resources is concentrated in the provincial capitals. This
is probably why patient mobility in southern and eastern
areas of the country is higher than in northern and cen-
tral areas. Furthermore, southern provinces are located in
desert areas with low population density, great distance
between cities, and great distance between these areas
and the country’s capital. These areas are more deprived
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Table 4 Negative binomial model to examine the effect of
resource growth in the province on intra-provincial mobility

Independent Variables Irr? SE P-Value
Hospital beds 1.09 0.22 0.681
Specialist physicians 0.99 0.53 0.981
Human development index 0.16 0.83 0.722
Total health expenditure 1.03 0.13 0.774
Population density 0.99 0.002 0.293
U5MR 0.99 0.02 0.787

2 jrr This word stands for Incidence Rate Ratio, which is equivalent to Relative
Risk

than other areas, and in terms of health infrastructure
and other welfare infrastructures, they are in worse con-
ditions than other parts of the country. Most doctors and
nurses are reluctant to serve in these deprived areas due
to low access to amenities and economic and social facili-
ties, so patients have to travel to provincial capital cities
to receive curative services [31-33].

Our study showed that the number of specialist phy-
sicians and hospital beds in each province has no sig-
nificant relationship with patient mobility. The specialist
physician’s dispersion index (CV) in each province is one
of the main determinants of patient mobility. However,
Fabbri and Robone’s study showed that the numbers of
hospital beds, nurses, and physicians are the most influ-
ential factors on patient mobility in Italy [34].

The distribution of health resources is an essential fac-
tor in access to resources [35]. Therefore, we added the
coefficient of variation of health resources to the model
as a resource dispersion variable in different regions of
the province. Our results showed that the dispersion
status of specialist physicians is more unbalanced than
those of hospital beds and nurses. Moreover, the dis-
persion patterns of hospital beds and nurses are similar
due to the close relationship between the distribution of
nurses and hospital beds [36]. The fractional regression
model indicated that an increase in the number of spe-
cialist physicians improves their dispersion and that their
equitable distribution within the province is negatively
correlated with intra-provincial mobility [37]. Similarly,
the results of Saber-Mahani’s study in Iran showed that
many patients are willing to leave their cities to receive

Table 5 Fractional regression model to examine the impact of
the coefficients of variation on intra-provincial mobility rate

Variables Margins P-Value
Bed CV -0.067 0.636
Nurse CV -0.018 0.884
Specialists CV 0.13 0.009
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the services of the doctors they trust and continue their
treatment in another city [7].

The present study indicated that the provinces” human
development indices are directly related to patient
mobility. In other words, provinces in which people’s
literacy, income, and health status were higher had a
lower rate of patient mobility. Based on cluster analy-
sis results, it might be said that improving the human
development index leads to an improved distribution
of specialist physicians in provinces. Previous studies
have also shown that most specialists prefer to work in
large cities, where people’s economic status is better and
there is more access to facilities and amenities [33, 38].

It seems that the high rate of patient mobility in border
provinces, especially those along eastern borders, can be
associated with the underdevelopment of these regions
and the concentration of specialists in provincial capitals.
However, the climate in eastern provinces is hot and dry,
and the long distance between cities and between cit-
ies and capitals make patient mobility significantly more
challenging than in other provinces.

Maldistribution of specialists, especially in remote
areas, is a global issue [34, 38]. According to Naranong,
the lack of medical staff in Thailand’s remote areas and
small cities is the main reason for patient mobility [39].
Furthermore, Koylu et al's study results showed a strong
relationship between socio-demographic and cultural
variables and patient mobility in Turkey [14].

Little research has been conducted on factors influ-
encing patient mobility within a country’s borders so far.
Lamonta associates the high geographic mobility of psy-
chiatric patients in London to unsatisfied demands and
high expectations of patients in the use of psychiatric ser-
vices [40]. Brenna claimed that patient mobility between
areas to receive hospital care in Italy indicates the neces-
sity of redistributing resources across these areas. This
mobility resulted in increased migration costs and the
flow of financial resources from southern Italy to central
and northern regions [41]. Saber-Mahani et al. have con-
ducted a study in Iran investigating the factors associated
with patient mobility. Their findings showed that most of
the services provided to migrant patients were also pro-
vided in their place of residence. However, the patients
stated that lack of trust and the low quality of services
provided in local hospitals are the main reasons for their
mobility to province capitals [7].

8Free inter-regional patient mobility reduces health
system sustainability over time [8]. In Iran, the patient’s
freedom to choose a service provider encourages
patient mobility. Patient mobility between areas cre-
ates challenges for both patient-sending and patient-
receiving cities; for instance, in patient-sending cities,
patients’ avoidance of local services that are capable of
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satisfying their needs further weakens these services
and reduces bed occupancy rates in these areas. There-
fore, policymakers will gradually be dissuaded from
improving services in these areas. On the other hand,
increased workload due to the high number of unnec-
essary visits extends waiting lists and reduces the qual-
ity of services in patient-receiving cities. Furthermore,
crowds and long queues of patients encourage policy-
makers to develop more resources in larger cities. This
vicious cycle gradually pushes the areas far from cura-
tive resources further into poverty and leads to the con-
centration of all resources in metropolitan areas [5, 7].

Countries have implemented different policies to
reduce the adverse effects of unnecessary patient
mobility. For instance, the Italian healthcare system has
increased taxes on treatment expenses for citizens who
move to other areas to receive healthcare services [42].
Similarly, people have to pay additional taxes for these
kinds of services in Thailand, and the generated income
is used to improve doctor training [39].

While the available literature mainly focuses on
inter-provincial patient mobility [14, 43, 44], this study
analyzed intra-provincial patient mobility and its influ-
encing factors. This analysis is important because, in
Iran, at least one state university of medical sciences is
responsible for the population’s health in every prov-
ince. All universities of medical sciences have common
goals and functions and operate with the same poli-
cies. However, patient mobility varies from province to
province. This study provides a new perspective on the
factors that affect patient mobility in Iran provinces.

This study showed that the dispersion of special-
ist physicians influences patient mobility in Iran. This
result has good news for health system policymakers
because although coping with the dispersion of hos-
pital beds is very costly, time-consuming, and some-
times impossible, promoting specialist distribution is
more feasible. Over the past two decades, the special-
ist training capacity of Iran has more than doubled,
and Iran will no longer face a shortage of specialists
[41]. However, training more specialists does not lead
to equal access to their services if their distribution
is not even. Implementing policies to change health
human resource distribution is a complicated process
that needs to be supported by evidence and legislation.
In order to make a list of solutions, best practices in
the distribution of specialists in other health systems
should be reviewed; study of cases like distribution of
physicians in Britain, where the income level is not a
barrier to access to physicians, will be beneficial [38].

Patient mobility status is an important factor in esti-
mating the number of hospital beds required. For the
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first time in a national survey, the study team produced
a patient matrix of mobility within the provinces of Iran.
The present study is the first to provide a comprehensive
analysis of patient mobility status and its determining
parameters in Iran. Previously, there was no analysis of
the patient mobility status within provinces of Iran. Iran
is a vast and populous country, and it seems that the
present study results can help analyze factors affecting
patient mobility in similar countries of the world.

Limitations

One of the limitations of this study was the use of
one-month patient mobility data. Due to the lack of a
patients’ mobility registry system in Iran, we held a data-
gathering survey across the country to gather patients’
mobility data, which was done in August. furthermore,
patient mobility rate is calculated on a single month,
while the independent variables are mainly annual.
However, given that we used patient mobility rate in our
analysis, not patient admission data, we assumed that
the pattern might be the same all year round, because
independent variables such as health resource distribu-
tion and indicators, don’t change very fast during a year.
Akbari Sari et al’s study showed that between 2001 and
2011, the annual changes in the distribution of health
resources in Iran were less than 5%, so the number of
hospital beds, pharmacies, laboratory centers, rehabili-
tation centers, radiology centers, and health house has
been increased by 4.2%, 2.3%, %1%, 5.6%, 2.5%, and 1%
respectively [45]. Yet, conducting a study with one-year
data will help a lot to more accurately understand the
situation of patient movement in Iran.

Since the patient medical information registration sys-
tem collects data separately in each province, reliable
patient movement data is available only in provincial
level not national level. As a result, we weren't able to
analyze inter-provincial patients’ mobility. It seems creat-
ing a national platform for Iran that facilitates patients’
data exchange between provinces realize many benefits
for health system policymakers.

Conclusion

Although analyzing single-month data may have some
limitations, the findings of this study indicated that the
distribution of specialist physicians across the country
has more impact on patient mobility rates than the dis-
tribution of hospital beds and nurses. Therefore, any
measure to provide equitable distribution of specialist
physicians throughout each province must start from
provinces in the third cluster with high specialist coeffi-
cients of variation.
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The absence of a referral system, patients’ freedom to
choose among providers across the country, and citizens’
distrust of and unawareness of services available in their
place of residence lead to unnecessary patient mobility,
and therefore, cause severe damage to the health system
and the society. Authorities and policymakers must adopt
policies to control unnecessary patient mobility to protect
society’s long-term interests and contribute to the devel-
opment of equality. These policies must be modeled on the
best practices of other communities and be designed and
implemented after receiving the views of domestic experts.
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