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ABSTRACT 
Background and Goal: Recent studies have shown that health management, has always been considered as on of the 
main factors affecting on public health and health policies should not be far from socio- economic or cultural and 
other variable factors for example governmental policies of the people in the all over the world, therefore the main 
goal of the present research was to study of Spatial Inequalities with regard to accessing to Health Care Centers 
(H.C.C) based on Socio- economic– cultural and physical situation of community using GIS. 
Methodology: The present study was a descriptive, analytic, comparative research. Firstly we basicly used of the 
analytical information statistical blocks during the period of time (15 years) 1997-2007 done by main statistical center 
of  Iran. Then we done study in two stages. First we classified our target community based on 33 indexes under Social, 
economic, cultural and physical standard factors in to 3 groups (high, middle and low classes) respectively, then in the 
second stage we research on  spatial accessing of those mentioned groups to (H.C.C) using GIS by network analyst 
and standard distance. 
Findings: Based on the results of studies conducted in 1997, nearly 352,576 people (50.86%) did not have access to 
health care centers, of which the share of the (high, middle and low) classes were 26.48%, 45.66% and 27.86%, 
respectively. Additionally, the population without accessing to health care centers reached 467,989 people (58.86%) in 
2007, of which the share of the (high, middle and low) were 7.33%, 45.49% and 45.49%, respectively. Furthermore, 
the population deprived of accessing to health care centers reached 483,400 people (58.86%) in 2012, of which the 
share of the (high, middle and low) classes were 4.01%, 36.08% and 58.9%, respectively. In general, the high and 
middle classes’ matched the concentration of health care centers, while the development of the low class was outside 
the concentration range of health care centers.  
Conclusion: Our data showed that although in the high and middle classes of our target communities were less 
deprived of accessing to (H.C.C), but in the third group (low class) we had an upward trend in this regard, even by 
stablishing new facilities. Our data also showed that there were the spatial Inequalitig to (H.C.C) and the public health 
decisions have not been made based on socioeconomic and cultural canditions of people and our public health 
managers needs to revised their decisions and pay attention more to high risky groups. 
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INTRODUCTION 
The issues relating to equality in the health 
system, social classes and their interactions with 
each other have constantly been the focus of 
researchers, planners and policy-makers’ interests 
in the field of health (1). Additionally, issues like 
the dramatic increase in the urban population over 
the past half century, failure to answer the 
citizens’ needs appropriately by the provided 
services and neglect of diverse human needs have 
caused cities to encounter unpleasant cycles of 
socioeconomic imbalances and a great deal of 
challenges like spatial inequalities in the 
distribution of urban health services (2). 
Furthermore, the spatial equality is claimed to be 
capable of examining the dynamic processes of 
social, spatial, economic, political associations 
with the aim of identifying whether their 
performance is aimed at equality or inequality (3), 
and in case of not applying this approach, several 
significant damages, including poverty, 
unemployment, marginalization, migration, 
socioeconomic inequalities, hopelessness and 
attenuated physical, mental health will be brought 
up across the social classes (4, 5). The presence of 
socioeconomic inequalities throughout social 
classes has always been considered one of the root 
factors affecting the trend of policies and resource 
allocations in the health system (6) because such 
socioeconomic inequalities, as communication 
mechanisms, can help with the identification of 
diseases, health and the bilateral effects of social 
classes and health inequalities on each other, as 
mentioned in the history of classical sociology and 
social medicine, including Louis Rene Villerme’s 
studies on the effects of social class on mortality 
rates in the first half of the nineteenth century and 
the effects of working class conditions on the 
British society’s health and welfare status (7, 8). 
One of the factors that can play a prominent role 
in creating health inequalities is the issue of access 
to health centers, having been placed high on the 
agenda by many governments to be dealt with. 
However, implementing this policy will be 
challenging without being equipped with a clear 

picture of the status quo (9). Furthermore, it is 
worth pointing out that this issue is the center of 
attention across both developing (10-12) and 
developed countries such as the United States of 
America in that the different rates of mortality are 
not due to the demographic characteristics alone, 
but they are in many cases due to the different 
levels of access to medical services and facilities 
(13). In Iran, despite the development of health 
care systems (reduced rates of infant and maternal 
mortality and increased life expectancy), 
especially in recent years (14, 15), there are still 
inequalities in access to health services, and the 
Kermanshah is regarded as one of the deprived 
areas across Iran in terms of failure to be equipped 
with health care services and citizens’ lack of 
equal access to health care centers (16-18) The 
term ‘Access’ refers to ‘the relative ease of access 
to a given location’ (19). The studies on access to 
health care services fall into two categories: the 
first category deals with examining the real access 
to health care services, and the second one is 
about examining the potential access to health 
care services (20). So, the present study falls into 
the second category, which cannot be conducted 
without proper analytic tools (21). Nowadays, GIS 
is increasingly applied in the health-related fields 
(22-24) and has turned into a valuable tool to 
ensure that the vulnerable and 
underprivileged populations have access to 
hospitals and primary health care services and to 
help with planning, monitoring and evaluating 
health care systems, as a necessary technology to 
collect, store, process, analyze and visualize Geo-
spatial data (25-31). In addition, it guarantees that 
cases like the extent of inequalities in the 
distribution of services, injustice in groups, 
sectors, urban areas and spatial disparities are 
discovered, as a result of which the quality of life 
and sustainable urban development are 
guaranteed, as well (32). 
The focus of studies conducted in Iran and 
worldwide in this regard has been primarily on the 
public’s access to health care services (20, 33-37) 
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and has not been necessarily directed towards 
specific groups and social classes. Therefore, 
paying attention to the vulnerable groups deprived 
of proper access to health care services can help 
planners and policymakers think of ways to 
diminish the health-related inequalities, and 
additionally, the results of previous studies on the 
existing inequalities in the distribution of health 
care services (17, 18) and given that Kermanshah 
has been known as one of the deprived, semi-
developed provinces of Iran (12), the present 
study was performed to delve into the status of 
spatial inequalities in social classes’ access to 
health care centers, based in Kermanshah, Iran 
over a 15-year period, through GIS. 
METHODOLOGY 
The present study was a descriptive, analytic, 
comparative research. Our target community was 

the all citizens of Kermanshah. The basic 
information used were based on the statistical 
blocks of Kermanshah during three periods of  
years 1997, 2007 and 2012 prepared by the main 
statistical center of  Iran. The current study was 
done in two phases. first we classified  our target 
community including: high, middle, and low 
classes based on the 33 general standard indexes 
under social, economic, cultural and physical 
categories (38), then in the second phase, the 
status of the three mentioned groups in accessing 
to health care centers was evaluated by GIS. The 
33 before-mentioned indexes were placed into 
four categories through the factor analysis model 
by SPSS, and each variable's eigen-value and the 
proportion of variance were calculated.  

Table 1: The indexes used for evaluating social classes in three levels (upper, middle class and lower) 
The indexes used for evaluating social classes  Row  

Youthfulness of the population, aging rate, average household size Social 
Indexes  1  

Dependency burden, unemployment rate, male unemployment (unemployment among men), 
general activity rate, employment ratio, gross dependency burden, dependency ratio, 

employment rate, net dependency burden, female unemployment (unemployment among 
women), economic participation, women's participation in economic activities, overhead rate, 

livelihood burden, population burden (economic burden). 

  
Economic 
Indexes  

2  

Literacy rate, illiteracy rate, education rate, illiteracy rate among must-teach population, literacy 
rate among adults 

Cultural 
Indexes  3  

Population density, density of residential units, population density in residential units, gross 
density of residential units, the net density of residential units, household density in residential 

units, individual density in residential units, residential density of population, per capita net 
housing, per capita gross housing. 

  
Structural 
Indexes  

4  

Source: (38) 
To evaluate the correct and real access to health care services, modeling in the environment of ArcGIS 10.3 
was used. The precise details about the health care centers based in the Kermanshah were collected, and the 
networks of urban streets were quantified and extracted during three periods of years 1997, 2007 and 2012 
using GIS. The topologies and spatial relations between streets were created in the environment of Arc 
Catalog, and the rules were used through ArcGIS Network Analyst extension. In the technical calculations 
of transport, the speed of one’s movement while walking in a normal mode is 0/75-1/25 m/s (39), and a 
standard access radius of 750 meters is considered for health care centers (40). Therefore, in the present 
study, the average speed of one’s movement was considered one meter per second , and given the defined 
standard access radius and the ratio of speed of one’s movement, walking 12.5 mints walking was 
considered as the basis for each individual from their house to the health care centers. Thereafter, using the 
Network Analyst extension, some borders were created for the regions where services were supplied by the 
health care centers in terms of the citizens' access to these areas through real passages on real occasions. 
Then the number of populations deprived of accessing was calculated based on mentioned 3 classes by 
using two tools of intersect and symmetrical Difference. 
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To identify the trend of social class and the spatial deployment of the health care centers during 1997-2007-
2012, the Standard Distance statistic was used (see Equation 2): 

Equation (2):     SD=              

Where ‘Di’ is the distance between two points and the mean center, and ‘N’ is the number of points. 
The Scope of Study  
Iran, with an area of more than 1.6 million square kilometers (ranked 17th worldwide in terms of area) and 
lying southwest of Asia, is a Middle Eastern country. Moreover, it holds 31 provinces, and Kermanshah 
Province lies  in the west of Iran a population of 851,405, an area of 10,000 hectares and 34 health care 
centers. In the year of 2012 it has. 

 
FINDINGS 
The results demonstrated that Kermanshah, with a population of 693157 in 1997, had 29 health care 
centers. Then, with a population of 794863 in 2007, it held 33 health care centers, and then, with a 
population of 851405 in 2012, the number of health care centers in Kermanshah rose to 34. According to 
the results of the present study in the environment of GIS, the health care centers were more concentrated in 
the central parts of the Kermanshah, while this town was further extended towards the suburban areas. In 
addition, the results showed that given the total population (693157) of the Kermanshah in 1997, 218106 
(31.47%) were poor, 302585 (43.65%) were average and 172466 (24.88%) were affluent. Furthermore, 
considering the total population (794863) of the Kermanshah in 2007, 397725 (50.04%) were poor, 346097 
(43.54%) were average and 51041 (6.42%) were affluent. Moreover, given the total population (851405) of 
the Kermanshah in 2012, 499555(58.67%) were poor, 318747 (37.44%) were average and 33103 (3.89%) 
were affluent (see Fig. 1). 

    
A                                               B                                               C 

Fig. 1: The poor, middle and affluent blocks, and the spatial distribution of health care centers over 1997 (A) - 
2007(B) - 2012 (C) 
In 1997, the middle class population (with 43.65% of the total population) held the largest share of the total 
population, compared to the other two populations (the deprived population, ranked second with 31.47% of 
the total population and the affluent population ranked third with 24.88% of the total population). More to 
the point, in 2007, the deprived population, with an average annual growth rate of population (0.55%), held 
the largest share (50.04%) of the total population compared to the other two populations, namely it 
increased nearly 20%. In addition, the percentage of the affluent population decreased in 2007, and the 
percentage of the middle class population was 43.54%, which was almost similar to the statistics in 1997. 
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The statistics of 2012 indicated that the average annual growth of population was 0.69% and the poor 
population level rose to 58.67% (see Fig. 2A). In general, the middle class and affluent populations had 
upward trends, while the deprived population had a downward trend. Additionally, the statistics of the 
present study showed that nearly half the target populations were deprived of access to health care centers 
within the three periods under study. In general, the population deprived of access to health care centers 
increased during the period under study, and comparing the statistics of 1997 and 2007 showed that the 
deprived and middle class populations deprived of access to health care centers increased, while the affluent 
population decreased within the same period. In addition, in comparison with 2007, the middle class and 
affluent populations deprived of access to health care centers decreased in 2012, but the poor population 
was still deprived of access to health care centers over the same year (see Table 2 & Fig. 2B). 
Table 2: The number of population with and without access to health care services within different social class during 
1997-2007-2012 

2012  2007  1997   
Description 

  
The total population 
of the Kermanshah    The total population 

of the Kermanshah    The total population 
of the Kermanshah    

Percentage  Number  Percentage  Number  Percentage  Number  Percentage  Number  Percentage  Number  Percentage  Number    

 -   -  58.59 19397   -  -  67.13 34266  -  -  54.13  93351  
The 

population 
without 
access  The 

affluent 
   -   -  41.41 13706  -   -  32.87  16775  -  -  45.87  79115  

The 
population 

with 
access  

3.89%  33103  100%  33103  6.42%  51041  100%  51041  31.47%  172466  100%  172466  Total 

 -   -  54.72 174428  -  --  61.52 212916  -  -  53.20 160986 
The 

population 
without 
access  The 

average  
 -   -  45.27 144319  -   -  38.48  133181  -  -  46.80 141599 

The 
population 

with 
access  

37.44%  318747  100%  318747  43.54%  346097  100%  346097  43.65%  302585  100%  302585  Total 

 -   -  57.97 289575  -   -  55.52 220807 -  -  45.04 98239 
The 

population 
without 
access  The 

poor  
 -   -  42.03 209980  -   -  44.48 176918  -  -  54.96 119867 

The 
population 

with 
access  

58.67%  499555  100%  499555  50.04%  397725  100%  397725  24.88%  218106  100%  218106  Total 
100%  851405      100% 794863     100% 693157 The total population of the Kermanshah  

 

 
                                        A                                                                        B 

Fig 2: The average annual growth of population over three periods (A) and the percentage of the poor, middle class 
and affluent populations deprived of access to health care services (B) 
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 The results of the standard distance statistic demonstrated that health care centers were more concentrated 
in the central parts of the Kermanshah and were gradually expanding towards the southern and southeastern 
parts of the town. Furthermore, the deprived population expanded in the northern suburbs of the town, and 
the concentration of the middle class was in the north of the town in 1997 and 2007, and it has changed its 
direction towards the south of the Kermanshah. The affluent population was concentrated in southern and 
southeastern parts of the Kermanshah over the three before-mentioned periods. In general, the expansions 
of the high and middle class populations matched the concentrations of the health care centers, and the 
deprived population went out of the range of the health care centers’ coverage with the passage of time (see 

Fig. 3). 

 
A:The standard distance of poor class in three periods          B:The standard distance of middle class in three periods        
C:The standard distance of affluent class in three periods 
   

 
D: The standard distance of health care centers in three periods 

Fig 3: The standard distance of health care centers and social class across the Kermanshah over 1997-2007-2012 
 
DISCUSSION  
In the present study, the low, middle class and 
high populations’ access to health care centers 
based in the Kermanshah was measured over 
1997-2007-2012, for the first time in Iran. More to 
the point, the overall results showed that the 
populations’ access to health care centers was 

different over the three before-mentioned periods 
and there were spatial inequalities among different 
walks of life, because the health care centers were 
mostly concentrated in the central parts of the 
Kermanshah, while the population expansion was 
in the suburban areas over the periods under study 
(see Fig. 1), which was consistent with the results 
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of studies conducted by Hare & Barcus (2007), 
Hu and Dong  (2013), Lavi (2013) and Sahraeian 
et al. (2013) (13, 34, 37, 40). The percentage of 
the population deprived of access to health care 
centers was more than that of the population with 
access to such centers (see Table 2), which 
indicated that the health care planning had been a 
failure and these centers had not been sufficiently 
equipped to cover the vulnerable populations. This 
result was also consistent with the results of a 
study conducted by Reshadat et al. (2014) on the 
public’s access to health care centers of 
Kermanshah through buffering in the environment 
of GIS (17). One of the special features of the 
present study was that the access of different 
social class to health care centers was assessed 
through Network Analyst. The results showed that 
the majority of the population residing in the 
Kermanshah were not covered by the health care 
centers, and this result was consistent with that of 
a study performed by Masoodi & Rahimzadeh 
(2015) (41), but the method used in Masoodi & 
Rahimzadeh’s study was different from that of the 
present study because the basis of their study was 
floating sphere of influence and the levels of 
services provided by any physician for a certain 
population, while the basis of the present study 
was the time taken by different walks of life to 
walk the distance from the health care centers, and 
this result was inconsistent with the results of a 
British study in which about 90% of the 
population under study had access to general 
practitioners (42). The difference in this part of 
the results could be because of the fact that Iran is 
a developing country and Britain is considered a 
part of developed countries with comprehensive 
infrastructures and planning for managing its 
public health system. 
The results also indicated that, over the 15-year 
period under study, the high and middle class 
populations deprived of access to health care 
centers had a descending trend, while the 
vulnerable poor population deprived of such 
services had an ascending trend (see Table 2). In 
other words, the affluent and poor populations 
deprived of access to health care centers had 

opposite trends with the passage of time (see Fig. 
2B), which could be due to the reduction of the 
high and middle class populations and the increase 
of the poor population in the society. In addition, 
it was likely that this situation was the result of 
different walks of life’s distribution in proportion 
to health care centers. According to Fig. 3, health 
care centers have constantly been concentrated in 
the central parts of the Kermanshah and then have 
been expanded towards the southern and 
southeastern parts of the town, while the 
expansion of the poor population was towards the 
suburban areas over the periods under study. Most 
people residing in informal settlements came from 
the poor population (43), with less medical 
facilities and no health policies to cover the 
population residing in such areas, and the 
development of facilities was not in line with the 
rise in poor population and the expansion of 
slums, but the concentration of the affluent 
population matched the expansion of health care 
centers, which could affect the reduction of the 
percentage of the affluent population deprived of 
access to health care centers. This part of the 
results of the present study, i.e., the affluent 
population’s better access to health care centers, 
was consistent with the results of an Iranian study 
conducted by Habibi et al. (2012) in Sanandaj, 
which was different from the present study in 
terms of using the Morris model and structural, 
socioeconomic criteria to prioritize the urban areas 
based on social equality over 2006 (44). 
Recent studies conducted in other countries have 
shown that the levels of health inequalities 
between the poor and urban residents have 
increased (45, 46), and as the results of the present 
study demonstrated about half the population of 
the Kermanshah accounted for the poor population 
and the majority of them did not have proper 
access to health care centers. This issue is 
important in many ways: First, poverty is 
considered an important factor underlying the 
contagious, infectious diseases like HIV, Hepatitis 
(47-49), and given the presence of diseases such 
as Leprosy (50), Tuberculosis (51), Brucellosis 
(52), Hepatitis in drug users (53), child labor and 
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malnutrition (54) across the Kermanshah and the 
status of this deprived, semi-developed town with 
spatial inequalities in terms of health care services 
(12, 16-18), therefore, the continuation of this 
state can be considered a threatening factor for 
health and can result in various kinds of diseases 
among the poor, vulnerable populations residing 
in the Kermanshah.  
Taking measures encompassing a combination of 
supplies and demands in the form of areas under 
coverage and different walks of life’s access to 
health care services enable the causes of poor 
health management systems to be better 
understood and help the obstacles and factors 
affecting the vulnerable segments of society be 
realistically analyzed and identified towards 
achieving the optimum access to health care 
services. In addition, it seems that the 
socioeconomic conditions of the public and the 
effects of geographical factors on health should be 
considered when decisions are made on public 
health (55, 56). The existence of imbalances in the 
level of different social classes’ enjoyment of 
health care services across the Kermanshah 
indicates that, despite the increased number of 
health care centers over the period under study, 
the weakness of the urban health management and 
lack of correct positioning for establishing new 
health care centers have caused the efforts to 
improve the vulnerable groups’ access to these 
centers to end in failure. Furthermore, contrary to 
popular opinion, the establishment of new health 
care centers caused the inequalities in access to 
such centers to be intensified. As a result, studies 
have shown that, under such circumstances, the 
human and natural ecological structures will be 
disrupted and the urban health management 
system will be inefficient in dealing with this 
situation. On the other hand, there is definitely a 
percentage of the population deprived of access to 
health care centers whose lack of access can be 
risky for public health, as indicated in a study 
conducted by Taylor et al. (2012) in Jefferson 
County, Alabama (36). However, Iran's main 
policies to help the disadvantaged people are in 
the form of direct governmental assistance (cash 

subsidy), which has resulted in the reduction of 
welfare in society in the short term (57), and given 
the status of different walks of life’s access to 
health care services, this result can be considered 
a threat to the well-being of vulnerable, 
disadvantaged households. So, the socioeconomic 
conditions of the society and the health status of 
the socially deprived people can be improved 
through changing policies and infrastructure 
investments in health care. To develop and offer 
new solutions for the realization of the policy 
‘health equity for all’, it seems that new tools like 
GIS are required to develop better solutions for 
different people with different needs. GIS is of 
prominent importance in terms of managing health 
affairs and public health policy-making, such as 
convenient access to health care services and 
identifying the gaps in health services in certain 
societies (35, 58). Given that Iran is a developing 
country and will be in need of establishing new 
centers in the future, therefore, it is suggested that 
the health managers and researchers across 
Kermanshah conduct some studies towards 
proposing patterns for establishing new centers 
through GIS and monitoring their performance 
with the aim of improving the access of the poor, 
vulnerable population to such centers. 

 
CONCLUSION 
In general, the results showed that there were 
spatial inequalities in social class access to health 
care centers across Kermanshah and the decisions 
made in the field of health care were not 
according to the socioeconomic conditions of 
citizens, and the citizens’ needs will not be met 
just by establishing and increasing the number of 
health care centers, and this issue should be placed 
high on the agenda through purposeful planning, 
using modern software, covering the poor, 
vulnerable segments of societies, making 
investments and conducting studies in this regard. 
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