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Article Info ABSTRACT

Article type: Objective: Health services are of particular importance due to their important role in
promoting the health of society and increasing the quality of life. Therefore, access to

Research Article Derived from  pegith services is the prerequisite for creating justice in society. And the right to health
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care will create equal opportunities in society. The purpose of this study was to analyze
spatial heterogeneity in the availability of health services.

Methods: The research method of this study is also descriptive-analytical. In this study,
to analyze spatial heterogeneity, first spatial and descriptive information related to nine
Revised: 10 June 2025 indicators in the field of health and treatment in Ardabil city was collected and updated
Accepted: 30 July 2025 using the OSM database. In the next stage, the variables were standardized with the
Published: 04 February 2026 population of the city's neighborhoods and converted into an index, and then the weight
of the indicators was calculated using the ROC approach of the ranking method. In the
last stage, the WLC multi-criteria decision-making model was used to combine the layers.
Results and Conclusions: The results showed that there is a severe spatial heterogeneity
among the neighborhoods and regions of the Ardabil municipality in terms of access to
health services. So that Region 1 of the municipality, which corresponds to the
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privileged situation. In contrast, Regions 4 and 5 of the municipality have an unfavorable
situation in terms of access to health services, and 81 and 73 percent of the population of
these areas, respectively, are in a very deprived situation. Of all the neighborhoods in the
city, there are 12 very deprived neighborhoods, 15 deprived neighborhoods, 12 moderate
neighborhoods, 7 prosperous neighborhoods, and 5 neighborhoods in a very privileged
situation.
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Introduction

From a geographical point of view, social justice in the city is synonymous with fair spatial distribution of facilities
and resources between different urban areas and equal access to them by citizens. Spatial justice refers to the
distribution of functions, services and facilities, appropriate access to services and activities, without
discrimination between residents of a city and urban areas. Today, with increasing population growth, the lack of
adequate service centers and confusion in the distribution and location of services are major problems in residential
areas. In the meantime, health services should be considered as one of the inseparable components of social
development that must have clear goals, policies and programs. Due to physical expansion and population growth,
the city of Ardabil has witnessed a lack of proper access of citizens to services in some neighborhoods and areas
of the city of Ardabil. Therefore, it seems that the increase in population, along with the weakness of planning,
has accompanied the distribution of health services in the city of Ardabil with a kind of imbalance and balance
and, consequently, the dissatisfaction of citizens.

Materials and Methods

To conduct the research, by referring to the University of Medical Sciences, the Municipality and the Governorate
of Ardabil, spatial and descriptive information related to nine indicators in the field of health and treatment was
collected in the form of an Excel file and a map of the area of neighborhoods and municipal areas and demographic
information of the city's neighborhoods. Some of the spatial information was updated using the OSM database due
to the lack of up-to-date information. Multi-criteria analysis is performed in two basic stages: 1- Determining the
weight of the criteria 2- Selecting the decision-making method. In this research, the equal weight technique and
also assigning weights to rank the options were used.

Center-of-Order Weighting Approach (ROC): In this method, the only necessary judgment is to determine the
order of importance of the criteria. (ROC) produces an estimate of the weights that minimizes the maximum error
of each weight by identifying the center of all possible weights while maintaining the order of objective
importance.

Weighted Linear Combination (WLC) technique: A decision rule for extracting composite maps using GIS and
one of the most widely used decision-making models in GIS. WLC can be formulated using the multi-attribute
decision-making problem (MADM).

Results

In this study, before using the four ranking methods in determining the weight of indicators and to show the
importance of determining the weight of indicators and its effect on the output of the analyses, the ranking and
positioning of neighborhoods based on the availability of health and medical services were carried out using the
equal weight method and the point allocation method, and the relevant maps were prepared. The outputs of the
ranking method based on the equal weight of indicators show that among the five regions of the municipality,
Region 1 has the most very wealthy neighborhoods, Region 2 is in the second place in the very wealthy category
in terms of the number of neighborhoods, Regions 3, 4 and 5 of the municipality do not have very wealthy
neighborhoods and on the other hand have the most deprived and very deprived neighborhoods. The output of the
point allocation method, which is based on the experts' opinions, shows the neighborhoods located in the east of
the city as deprived neighborhoods of the city. In this method, if we divide the city into four parts, only the
southwestern quadrant has a better situation and the other quadrants have an inadequate situation. The resulting
(ROC) map shows that, as seen in the point allocation method, the southwestern quadrant of the city includes very
wealthy neighborhoods and the other three quadrants of the city include very deprived, deprived and average
neighborhoods. District 4 of the municipality has the worst position and District 1 has the best position among the
different regions among the five regions of the municipality.

Conclusion

The results obtained from the research indicate the lack of proper distribution of health services among the regions
and neighborhoods of Ardabil. In the ranking of neighborhoods based on the level of access to health services,
which was done with equal weight of indicators and the allocation of points to them, the lack of proper access to
health services in the regions is quite clear and specified. Based on the equal weight, the neighborhoods of Region
1 are more well-off, and the further we examine the city center towards the southern areas, the more these areas
are well-off. While the neighborhoods in Regions 4 and 5 are in a completely unfavorable situation. Of course,
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this situation is much worse in the weighting method of assigning points; Given the high importance of the Roc
approach compared to the three RS, RE, and RR approaches, the city of Ardabil is completely heterogeneous in
the distribution of health and medical services, and the neighborhoods and regions do not have the same situation
in terms of enjoying services, so that the north, west, and east of the city are not in a suitable situation, but the city
center, which is part of Region 1 of the municipality, has an acceptable situation, and the further we enter the
southern area, the same problem exists. The reason for the lack of distribution of facilities in the city of Ardabil in
Regions 1 and 2 of the municipality could have happened for several reasons. The first reason is the presence of
medical offices in the Sarcheshmeh neighborhood of Ardabil, which is right in the city center and in District 1,
and most of the pharmacies and laboratories are also in this area. The second reason for this situation, especially
in the southern area of Ardabil in Districts 1 and 2 of the municipality, is the presence of health and medical
services, which is due to the construction of Bu Ali, Alavi, Imam Khomeini, Ghaem, and Isar hospitals, which are
located along a street on the bank of the Balkhlochay River in the city center to the southern area of the city, and
facilities such as the doctors' building, emergency center, laboratories, and pharmacies are also located on this
route. As a result, the distribution of services is completely heterogeneous. Among them, areas 4 and 5 of the
municipality have a completely unfavorable situation, and this shows that the distribution of health and medical
facilities is in the city center, and neighborhoods and areas on the outskirts of the city and far from the city center
lack health and medical facilities and services.
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1. Multiple Attribute Decision making
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