Open Access Library Journal
2020, Volume 7, 6194

ISSN Online: 2333-9721

ISSN Print: 2333-9705

The Spatial Distribution of Public Dispensaries
in the City of Jeddah (Kingdom of Saudi Arabia)

Mongi Belarem®, Mohamed Hafedh Hamza, Mohamed Ajmi

Department of Geography and Geographic Information Systems, Faculty of Arts and Humanities, King Abdulaziz University,

Jeddah, KSA

Email: *aremmongi@yahoo.fr

How to cite this paper: Belarem, M.,
Hamza, M.H. and Ajmi, M. (2020) The
Spatial Distribution of Public Dispensaries
in the City of Jeddah (Kingdom of Saudi
Arabia. Open Access Library Journal, 7:
€6194.
https://doi.org/10.4236/0alib.1106194

Received: February 27, 2020
Accepted: April 4, 2020
Published: April 7, 2020

Copyright © 2020 by author(s) and Open
Access Library Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

In Saudi Arabia, access to healthcare is considered as a human right for citi-
zens and residents. Admittedly, there are spatial inequalities in access to care
services between the inhabitants of cities and those of rural areas of the
Kingdom. In the urban area of Jeddah, and like other Saudi urban areas, the
distribution of healthcare equipment, and especially of basic state health cen-
ters (dispensaries), is very uneven. However, very few studies have been pro-
duced in this context. In this work, we have tried to map and analyze the spa-
tial inequalities in the distribution of public dispensaries in Jeddah and the
levels of access of inhabitants to these dispensaries. The main objectives of
this study are as follows: Assess the population’s access to public dispensaries
by crossing the population map with that of public dispensaries and by some
other spatial analyzes such as the analysis of the supply of healthcare by
neighborhood through public dispensaries, as well as the comparison of the
situation of the various districts in terms of health care, through access to
these dispensaries; finally, help decision-making by proposing alternatives to
ensure fairness in access to medical care. This study proposes to assess levels
of access to public dispensaries in Jeddah through the following steps: First,
we presented the methodology adopted in this study as well as the study area.
Next, we showed the spatial distribution of dispensaries and the population’s
levels of access to healthcare. Finally, we presented some alternatives to help
decision-makers to improve the conditions of accessibility to health facilities
for the inhabitants. The obtained results show large spatial disparities in ac-
cessibility to healthcare and a local spatial relationship between accessibility
and population concentration. This relationship results in an opposition be-
tween the North and the South of the city on the one hand, where we note
that the level of accessibility is low with a low concentration of the popula-
tion, and the central area on the other hand, which is characterized by a high
population density and a relatively high level of accessibility.
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1. Introduction

In the city of Jeddah and like other Saudi cities, there are spatial inequalities of
access for inhabitants to health care services. Indeed, the distribution of health-
care equipment, and especially public dispensaries, is very uneven. However, in
this context, very few reports and studies have been produced.

Through this study, we will try to map and analyze the spatial inequalities in
the distribution of public dispensaries in Jeddah and the levels of access of inha-
bitants to these dispensaries. We will establish the map of the distribution of
public dispensaries and superimposed it with that of the population using the
dot density method, to verify the degree of proximity of public dispensaries to
inhabitants.

This work required the collection of a large mass of data relating to health fa-
cilities and to the spatial distribution of inhabitants. We will correlate the spatial
distribution of the population with that of public dispensaries to determine the
size of the advantaged population and the size of the unfavorable one in terms of
proximity to dispensaries.

We will finish this study through the following axes: First, we will present the
methodology adopted in this work as well as the study area. Next, we will show
the spatial distribution of public dispensaries and the population’s levels of
access to healthcare. Finally, we will present some alternatives to help deci-
sion-makers to improve the conditions of accessibility to health facilities for in-
habitants.

2. Study Area and Problematic

The study area is the city of Jeddah. It is the second city in Saudi Arabia after the
capital Al-Riadh, with nearly 3.5 million inhabitants. It currently covers almost
5000 km* on which almost 1000 km® are fully urbanized [1]. We will limit this
study to the urban area which is subdivided into 95 districts (Figure 1).

The work issue revolves around the assessment of spatial disparities in the ac-
cessibility of inhabitants to public dispensaries in this city. Private dispensaries
were excluded from this study because few people, especially those who can af-
ford it, can access them. Hospitals have also been excluded, as they receive only
referred cases. In addition, they constitute regional and national structures

whose level of attraction greatly exceeds the local scale that interests us [2].
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Figure 1. Study area (Belarem ef al, 2018).

3. Methodology

In the health sector, there are several methods and several indicators for eva-
luating the services presented to residents. The methodology followed to develop
this work concerns two elements; a theoretical one and another practical. It
concerns the criteria for measuring accessibility, and subsequently the carto-
graphic work which relates the distribution of dispensaries with that of the pop-
ulation. In health geography, geographic accessibility is the material capacity to
access health services [2] [3] [4].

For the criteria of geographic accessibility to dispensaries, there are several
methods to address this issue, among these methods, we can cite the distance
between residents and health care centers [3] [5] [6] [7] [8], the density of health
care offers within the administrative unit [2] [9], the number of visits and the
gravity model [10] [11]. Penchansky and Thomas have also studied the concept
of access to health care [12] [13]. They define five components (sub-concepts)
associated with the concept of access to care, which are availability, accessibility,
convenience, financial capacity and acceptability [14]. Access to basic health care
centers therefore defines a good indicator of the accessibility of inhabitants to
healthcare. A range of health care services must be available at a reasonable dis-
tance for the people who need it [15]. For this reason, and in the absence of de-

tailed data relating to the equipment, personnel and number of visits for each
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dispensary, we take here the distance, which separates the inhabitant at the
nearest dispensary, as the main criterion to assess accessibility [11] [14] [15].

As for cartographic work, a very important element for the visualization of the
accessibility issue, we superimposed the layer of dispensaries with the population
map. We mainly used the dot density map. We did this based on the 1/25,000
topographic map of Jeddah, a satellite image (SPOT 5) covering the study area,
thematic maps, Google Earth, and our knowledge of the terrain. The dot density
map (Figure 2) gives an idea closer to reality, especially by comparing it with
that of proportional circles (Figure 3).

4. Data and Software Used

To do this work, we used two types of data from different sources. Data relating
to health comes from the Saudi Ministry of Health (https://www.moh.gov.sa)
[16], the Jeddah Public Health Administration and the municipality of Jeddah
(https://www.jeddah.gov.sa) [17]. The population data come from the Saudian

General Authority for Statistics (https://www.stats.gov.sa) [18] and the munici-

pality of Jeddah (https://www.jeddah.gov.sa) [17]. We also extracted some data

from several previous studies [1] [2] [19]-[26]. The maps were extracted from
the Atlas of the local plan for the city of Jeddah
(https://www.jeddah.gov.sa/Business/LocalPlanning/Atlas/index.php) [27] and

(1dot) = 650 inhabitants
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Figure 2. Distribution of the population by district in Jeddah (Dot den-
sity method) (Source: Belarem et al, 2018).
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Figure 3. Distribution of the population by district in Jeddah (Proportional circles me-
thod) (Source: Belarem et al., 2018).

the Saudi Geological Survey (https://sgs.org.sa) [28]. Topographic maps and Sa-
tellite image (Spot 5, year 2010) updated using Google Maps, were used to create
thematic maps including those of the dispensaries.

In the present study, we used ArcGis software to build a health database that
focuses on public dispensaries. We also used Microsoft Excel to organize the sta-

tistical data as well as for the creation of some graphs.

5. Diagnosis of the Current Situation of Public Dispensaries

5.1. Distribution of Public Dispensaries in the Region of Makkah

At national scale, there are 2325 public dispensaries. They left very unevenly
between the regions and governorates. Figure 4 shows that nationwide, Makkah
province ranks third with 331 clinics after Al-Riadh (with 424 clinics) and Aseer
(with 334 clinics).

In 2016, in the governorate of Jeddah, there are 13 hospitals, with a capacity of
3091 beds (https://www.moh.gov.sa) which are spread over several cities (Figure
5). The largest number of hospitals is in the city of Jeddah.

A large part of these establishments exist in urban space. In fact, there are 491
healthcare establishments, 10 public hospitals including 4 regional hospitals, 40
private hospitals and 47 dispensaries (Table 1 and Figure 6).
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Figure 4. Distribution of public dispensaries in Saudi Arabia according to the provinces

in 2016 (Source: https://www.stats.gov.sa).
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Figure 5. Distribution of public hospitals in Jeddah province and their capacities in 2016

(Source: https://www.moh.gov.sa).
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Figure 6. Distribution of health facilities in Jeddah in 2016. (Data source:
https://www.moh.gov.sa).
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Table 1. Breakdown of healthcare facilities in Jeddah in 2016 (https://www.moh.gov.sa).

Establishment Number
Regional public hospitals 4
Public hospitals 13
Private hospitals 40
Public dispensaries 47
Complexes—Private Sector 167
Specialty Complexes—Private Sector 220

Figure 5 shows that the total number of beds in hospitals is 3091. The distri-
bution of beds is very uneven among institutions. The three hospitals of King
Fahd, King Abdullah and King Abdul Aziz occupy 53.28% of all beds. The King
Fahd hospital monopolizes only 23% of the total reception capacity. However, 6
hospitals comprise only 17.96% of the total beds. This centralization of capacity
has a bad impact on patients. People sometimes travel long distances to get care
service. The authorities must therefore review the distribution situation of health
establishments by setting up other health establishments in the least equipped
areas.

The city of Jeddah therefore defines a large health center in Saudi Arabia. It
alone comprises 14.19% of the public dispensaries of the province of Makkah. In
addition to these establishments, there is a large network of private dispensaries
and other public and private specialized health centers. By comparing the pro-
portion of public dispensaries to the number of population, we can notice that
this proportion is relatively small, for example, there are only 47 public dispen-
saries for nearly 3.5 million inhabitants (1 dispensary for each 74,500 inhabi-

tants).

5.2. Accessibility of Residents to Dispensaries in the City of
Jeddah

In the urban space of Jeddah which is subdivided into 95 districts, there are 29
districts in which there public dispensaries, while 66 districts lack these facilities
(Figure 7).

The levels of inequalities in access to care vary between different areas of the
city (North, Center and South) and from one district to another. These are gen-
erally the most populated areas in which the clinics are found. These are the
most populated areas where the dispensaries are located. However, there are
nine densely populated districts that do not have a public health center (Figure
7). Access to public dispensaries is very poor in the south and north of the city,
and is relatively acceptable in the central area. By examining the two Figure 8
and Figure 9, one can distinguish between three zones, a central zone in which
there are almost all the public dispensaries, and two other zones; a northern
zone in which there is no state dispensary and another in the south which con-

tains only one dispensary.
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Figure 8. Spatial distribution of public dispensaries in Jeddah.
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Figure 9. Population of neighborhoods in which there are dispensaries.

Figure 10 shows that 1,427,400 residents live in neighborhoods where there is
no public dispensaries (41% of the total population of the urban area). These
people move to access dispensaries closest to their neighborhoods. Figure 11
shows that 468,000 inhabitants are less than 500 meters from a public dispen-
sary, while the rest of the residents live more than 500 meters from (Figure 12).
The existing population at a distance of less than 2 km from a dispensary is es-
timated at 2,834,650 inhabitants (Figure 13). Figure 14 shows the size of the
population separated by more than 2 km from a public dispensary, i.e. around
623,144 inhabitants. The population located more than 5 km from a dispensary
is estimated at 192,400 inhabitants, or approximately 5.6% of the total popula-
tion.

The main importance of this research is that it has linked the spatial distribu-
tion of state clinics with that of the population. It showed the poor distribution
of state dispensaries, between privileged and other disadvantaged neighbor-
hoods. In this context, the authorities must help to resolve this situation with the
creation of new dispensaries in the least equipped neighborhoods, that is to say
in the northern and southern districts of the city.

This project was funded by the Dean of Scientific Research (DSR) at King
Abdulaziz University, Jeddah, Kingdom of Saudi Arabia, under grant Number
G-263-125-1440. We have thus helped to reveal the spatial inequalities in
access to healthcare at state dispensaries in the city of Jaddah. The lack of public
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Figure 14. Distribution of the population that exists at a distance greater than
2 km from a public dispensary.

transport makes commuting difficult for people without a private car. The au-
thorities must therefore put in place a fair and accessible health offer for the en-
tire population to resolve the situation. They must also intervene to develop the

public transport network.

6. Conclusions and Recommendations

According to this study, we have concluded that a large part of the population of
the city of Jeddah is located at a relatively high distance from a public clinic. The
cartographic product helped us to discover the degree of inequalities in the dis-
tribution of public dispensaries, and allowed us to locate the favored population
as well as the least favored.

To reduce this inequality between the different zones and districts of the city,
the regional authorities must intervene by creating new dispensaries in several
districts (Figure 15) and by strengthening the reception capacity of the other
existing dispensaries. The creation and consolidation of a collective public
transport network, which takes into account the issue of access to public dispen-
saries, can also help improve accessibility to these health centers.

The study of the cases of state dispensaries is insufficient to have a very pre-
cise idea of the health situation. Studying the structures and spatial distribution
of state and private hospitals, private dispensaries and pharmacies is essential in

order to have a clearer idea of the health situation in the city of Jeddah. The
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study of all these health institutions requires much more time, resources and re-
searchers. This may be the subject of another scientific project.
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