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Hospitals are one of the most important healthcare infrastructures which demand for
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proper access, environmental indicators and socio-economic indicators have been used.
In this article, a framework based on GIS and multi-criteria decision analysis (MCDA) is
presented to identify the optimal sites for hospital construction in Eslamshahr city. Since
one of the important things in decision-making is the participation of citizens, the
opinions of three categories of people including doctors, urban planning experts, as well
as patients who have visited the hospital have been used. The assessment of the status of
existing hospitals by combining the opinions of all three groups of citizens showed that
the location suitability of the two existing hospitals is 8.2 and 7.9 out of 10. While the
best optimal location identified from their point of view has a score of 9.3. Finally,
optimal locations for the construction of new hospitals have been suggested.
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Extended Abstract

Introduction

The first theoretical study on facility location dates back to 1909, when Alfred Weber introduced the problem
of identifying the optimal location for a warehouse in order to minimize the distance between several customers
and the warehouse (Ahmadi Javid et al., 2016). Since then, location analysis has evolved across various fields
and with different methodological approaches. In many cases, research has focused on assessing the spatial
distribution of existing hospitals and subsequently proposing appropriate sites for establishing new ones. For
example, Hare and Barcus (2007) compared the spatial distribution of services and travel times to cardiac
hospitals in the state of Kentucky, USA, and evaluated the relationship between accessibility and health
outcomes within a GIS framework. Rahimi et al. (2017) investigated the spatial distribution of hospitals in the
city of Shiraz and concluded that in many cases, the locations of existing hospitals were inappropriate. Other
related studies in Iran include those conducted by Jafari et al. (2016), Ziari and Khatibzadeh (2012), Houshyar
(2011), Ebrahimzadeh et al. (2010), Vahidinejad et al. (2009), among others.

Most existing studies primarily draw upon the perspectives of specific groups of people. However, this research
incorporates the opinions of three distinct groups: physicians, urban planning experts, and patients or ordinary
citizens visiting hospitals. The results are then analyzed based on the viewpoints of each group. Finally, a GIS-
based and citizen-oriented Multi-Criteria Decision-Making (MCDM) framework is presented to identify
optimal locations for the establishment of new hospitals in Islamshahr.

Study Area

Islamshahr is one of the cities in Tehran Province, located southwest of Tehran, along the Tehran-Saveh
transportation route. It is approximately 15 kilometers away from the city center of Tehran. Currently,
Islamshahr is the most populous city in Tehran Province after Tehran itself. According to the 2016 census
published by the Statistical Center of Iran, the population of the city is 448,129. Considering its large
population, the need for adequate healthcare infrastructure is increasingly evident.

At present, there are two hospitals in Islamshahr, with a total of 230 beds. Given the city’s population, the
hospital bed-to-population ratio is 0.51 beds per 1,000 people, which is significantly lower than the national
average of 1.3 beds per 1,000 people. To reach the national average, an additional 350 hospital beds would be
required. Therefore, the development of healthcare facilities is one of the city’s most pressing needs and forms
a key objective within urban development and planning initiatives.

Material and Methods

This study is an applied research with a descriptive-analytical approach. In line with the research process, the
first step involves defining the research objective. Subsequently, the criteria and influencing factors necessary
to achieve this objective are identified. After determining these factors and criteria, their structure and internal
relationships are examined using the DEMATEL technique.

In the next stage, the weights of the criteria and sub-criteria are calculated using the Analytic Network Process
(ANP) model, based on responses from three groups of participants: patients and ordinary citizens, physicians
and specialists, and urban planners, to determine the relative importance of each criterion. Thereafter,
according to the perspective of each group, the criteria are integrated, and the suitable locations are identified
from the viewpoint of each respondent group. Finally, by aggregating the opinions of all three groups, the final
map is generated, and the proposed optimal locations are presented.

Result and Discussion

In this study, the importance of each of the three main criteria—accessibility, environmental, and socio-
economic—was evaluated from the perspectives of patients and ordinary citizens, physicians, and urban
planning experts. Accordingly, the environmental criterion was ranked first by the general public and patients,
with the accessibility criterion ranking second by a small margin. This indicates that access to parks and urban
green spaces is more important for the public and patients compared to other criteria when locating a hospital.
Consequently, areas surrounding parks and green spaces received higher scores, followed by regions adjacent
to highways and major roads.

On the other hand, from the perspective of physicians, the accessibility criterion was ranked first by a
significant margin compared to other criteria, with their main priority being highway access. The final zoning
map of optimal locations, which integrates the opinions of all three groups, is presented. On this map, existing
hospitals are marked with blue points numbered 1 and 2. Point 1 represents Imam Reza Hospital, and point 2
corresponds to Imam Zaman Hospital. The suitability assessment of these two hospitals from the perspectives
of the three groups, as well as the aggregated view, shows that Imam Zaman Hospital received higher scores
from all three groups, with the highest score attributed to physicians, primarily due to its proximity to a
highway. Therefore, appropriate accessibility is the main factor contributing to the more favorable location of
Imam Zaman Hospital.
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Considering the standard 1,500-meter service area for each hospital (Ebrahimzadeh et al., 2010), Figure 1
illustrates the service areas of existing hospitals in red, based on network analysis. Accordingly, proposed
hospital sites should be located outside the service areas of existing hospitals. Points 3 to 8, also shown in red,
indicate the proposed locations for new hospitals. Notably, these locations are situated near highways and main
roads and have no specific land use.
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Figure 1: Final zoning map of optimal hospital locations, including existing and proposed hospitals, based on the integrated
opinions of the three respondent groups

Finally, it should be noted that the maximum scores obtained for identifying the optimal hospital locations were
9.5 from the perspective of the public and patients, 9.4 from physicians, and 9 from urban planners. This means
that no location received a perfect score of 10. In other words, although some areas were identified as more
suitable than others, based on the applied criteria and citizens’ opinions, no location is entirely optimal. Figure
2 presents the positions of existing and proposed hospitals within the current urban context.

518000

Figure 2: Locations of existing and proposed hospitals within the current urban context
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Conclusion

Hospitals are among the most important healthcare infrastructures, and population growth leads to increased
demand for these critical facilities. Considering that Islamshahr is one of the key cities in Tehran Province and
currently has only two hospitals with a total of 230 beds, planning and identifying optimal locations for
establishing such essential infrastructure, as well as evaluating the site selection of existing hospitals, is the
primary objective of this study. To achieve this goal, criteria such as appropriate accessibility, environmental
indicators, and socio-economic indicators were utilized. To determine the importance of each criterion, a
questionnaire based on pairwise comparisons using the Analytic Network Process (ANP) was designed and
completed by three groups of citizens.

The results of this study indicate that GIS can serve as an efficient framework for integrating various data
sources, such as census data and other spatial data, and for creating a comprehensive database to assess the
efficiency of urban services. GIS can significantly assist urban planners in understanding and prioritizing urban
issues and in identifying solutions to address these challenges.

Key words: Healthcare centers, citizen-oriented, multi-criteria decision-making (MCDM), facility location,
Islamshahr city.
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