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Hospital Bed Distribution Inequalities Among Regions in

Comparison to Population Size in Saudi Arabia
Saja A. Abouammoh
Department of Clinical Psychology, Princess Nourah bint Abdulrahman
University, Riyadh, Saudi Arabia

Abstract
Access to adequate healthcare significantly impacts the quality of life.
Hospital bed indicators are crucial for assessing health service policies.
This study evaluates hospital bed distribution inequalities among regions
in Saudi Arabia in comparison to population size from 2015 to 2022.
Methods
Data from 2015-2022 were retrieved from the Health Statistical Yearbook
published by the Ministry of Health (MOH). A cross-sectional study design
was employed. The Lorenz curve and Gini index were used to measure
bed distribution inequality. Pearson's correlation assessed the
relationship between population changes and hospital bed numbers.
Results:
A strong positive correlation existed between population and private
hospital beds in Riyadh, Ha'il, Al-Jouf, and Najran. Regions like Madinah,
Qaseem, Al-Bahah, and the Eastern region showed a negative
correlation. The mean Gini index was 0.3 for the public sector and 0.52
for the private sector. Saudi Arabia had an average bed rate of 2.5 per
1,000 population. Owing to its distinct position as a hub for religious
tourism, the Makkah region stood out being the only region with a
negative correlation in both public and private beds.
Conclusion:
Disparities in hospital bed allocations are more pronounced in the private
sector. Policymakers should address these inequalities to align with Saudi
Arabia's Vision 2030 goals.
Keywords: Hospital beds, Gini index, Healthcare inequality, Healthcare
Access, Lorenz curve
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Hospital Bed Distribution Inequalities Among Regions in
Comparison to Population Size in Saudi Arabia

Introduction

Access to adequate healthcare is a fundamental right and significantly
impacts the quality of life.[1] One of the critical measures of a healthcare
system's effectiveness is the availability of hospital beds per capita, which
directly affects the system’s capacity to provide necessary care.[2] In
Saudi Arabia, the healthcare system is a dual structure composed of
public and private sectors. The public sector, primarily operated by the
Ministry of Health (MOH) and includes governmental hospitals as well,
provides free healthcare services to citizens, while the private sector
although regulated by the MOH caters to both citizens and
expatriates.[3] Despite the efforts to ensure comprehensive healthcare
coverage, disparities in the allocation of resources can lead to unequal
access to healthcare services across different regions.[4]

Over the past few decades, the Saudi healthcare system has experienced
substantial transformations driven by government initiatives focused on
improving citizen well-being and enhancing medical services.[5] One of
the aspects of these initiatives has been the expansion and equitable
distribution of healthcare services. Despite significant progress, regional
disparities in hospital bed allocation remain a persistent issue, which
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hinders equitable access to healthcare resources. The Vision 2030
program, launched in 2016, aims to position Saudi Arabia among the
leading nations in healthcare provision by enhancing the quality and ease
of access of healthcare services.[6] Expanding hospital bed capacity and
ensuring its equitable distribution are central to achieving these
ambitious targets. However, the growing demand for specialized medical
services and existing regional disparities present substantial challenges
to these goals.[7] In 2022, Saudi Arabia had a total of 78,440 hospital
beds, with 77.3% allocated to the public sector and 22.7% to the private
sector. Despite the overall increase in the number of hospital beds, their
distribution across the country’s 13 regions remains uneven.

The findings from this study have important implications for the future
of healthcare provision in Saudi Arabia. The analysis of hospital bed
distribution, coupled with population and geographical data, provides a
nuanced understanding of how healthcare resources are allocated and
highlights the persistent regional inequalities that need to be
addressed.[8]

The primary aim of this study is to examine hospital bed distribution in
Saudi Arabia from 2015 to 2022, identifying inequalities in public and
private sectors. It uses the Gini Index and lorenz curve to assess
inequality. The reported findings can guide policymakers in improving
resource allocation and achieving Vision 2030 objectives. Addressing
these inequalities can help the Kingdom of Saudi Arabia achieve
healthcare goals and ensure equitable access to essential services for all
citizens.

Methods

This quantitative research uses a cross-sectional study design to evaluate
hospital bed distribution in Saudi Arabia from 2015 to 2022. Data on the
number of hospital beds and population were retrieved from the annual
Statistical Yearbooks published by General Authority for Statistics
(GASTAT) and the MOH. The study period was chosen to capture trends
over a significant period, providing a comprehensive view of changes in
hospital bed distribution.

Statistical analyses were performed using IBM SPSS and. The hospital bed
rate per 1,000 population was calculated for each region, this rate is a
standard metric used to compare healthcare capacity relative to
population size. Additionally, the theoretical optimal number of hospital
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beds was calculated based on population. Pearson's correlation
coefficient was used to assess the relationship between population
changes and hospital bed numbers. To measure inequality in hospital bed
distribution, the Lorenz curve and Gini index, which are typically used to
measure income inequality, were employed. The Lorenz curve plots the
cumulative percentage of beds against the cumulative percentage of the
population, while the Gini index quantifies the degree of inequality. A
Gini index of 0 represents perfect equality, whereas a Gini index of 1
indicates maximum inequality.

Results

Table 1 presents descriptive statistics of population, beds, and bed rates
in Saudi Arabia from 2015 to 2022. The population steadily increased
across all 13 regions. The number of beds and beds per 1,000 population
also showed an upward trend. The rate of change in the population was
7.9%, while public bed numbers increased by 15% and private beds by
7% when comparing 2015 and 2022 data (Shown in Table 2). It is obvious
that there is a higher increase rate in the number of hospital beds than
the increase rate of population that helped to raise the number of beds
per 1000 of population.

The distribution of hospital beds varied significantly across regions.
Regions such as Riyadh and Makkah, which have large urban centers, had
the highest number of beds. In contrast, regions like Al-Bahah and Najran
had fewer beds, reflecting disparities in resource allocation in relation to
population in the region. Overall, regions with a population of less than
one million have private sector beds which range from 0 to 270 beds in
the region.

The percentage of private beds in each region varied from 2015 to 2022
(Shown in Table 3). The general trend showed an increase in public beds
and a slight decrease in the ratio of private beds. Despite some regions
experiencing an increase in private beds, others like Riyadh, Tabouk,
Ha’il, and Najran experienced a decrease.

The optimal number of beds for 2022 was calculated based on population
projections. Table 4 shows the disparity from the optimal number of
beds. In 2015, six regions had fewer beds than optimal, while in 2022,
only four regions were below the optimal number. Disparities ranged
from -19.63% in Jazan to 60.24% in the Northern region. These findings
highlight the need for targeted interventions to address regional
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disparities. As for the private sector the regions that had numbers below
the optimal number were 10, which was unchanged between 2015 and
2022.

Pearson's correlation coefficient was used to assess the relationship
between population changes and hospital bed numbers. The majority of
regions had a high to moderate degree of correlation between all beds
and population, and between public beds and population. Although
private bed and population correlations were weak or moderate in the
majority of regions, even negative in some regions as well (Shown in
Table 5). A strong positive correlation existed between population and
private hospital beds in Riyadh, Ha'il, Al-Jouf, and Najran. Regions like
Madinah, Qaseem, Al-Bahah, and the Eastern region showed a negative
correlation. Makkah, due to its unique status as a religious tourism
center, was an outlier with a negative correlation for both public and
private hospital beds.

Table 6 provides a summary of the public and private sector Gini indices
that were calculated. The Lorenz curve and Gini index were used to
measure inequality in hospital bed distribution. The mean Gini index was
0.3 for the public sector and 0.52 for the private sector. These values
indicate moderate inequality in the public sector and significant
inequality in the private sector. The Gini index has increased for both the
public beds and for public and private beds altogether. The public bed
Gini index increased by 1.88%, while the public and private index
increased by 3.54%. lower gini index scores are an indicator of equality
since the closer the Gini index is to 0, the better the equality (Shown in
Table 7). While the Lorenz curve is a visualization of the Gini index where
a larger curve further from the perfect line of 0.0 indicates a larger
disparity in equality between the variables. In the case of public and
private beds, the Lorenz curve was not noticeably changed across the
years included in the study and the most recent curve for private beds in
2022 is shown in Figure 8 illustrating the degree of inequality. The change
in Gini index variance across all Saudi regions was insignificant.

Discussion

The aim of the study was to evaluate the distribution of beds across all
13 administrative regions of Saudi Arabia and to assess the inequalities
in distribution within the public and private sectors, and the study found
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notable findings showcasing the difference between the public and
private sectors within the kingdom and in comparison, to other countries.

The findings of this study reveal significant disparities in hospital bed
distribution across different regions in Saudi Arabia, with these
disparities being more pronounced in the private sector. Economic
factors and healthcare policies heavily influence the allocation of
resources, leading to unequal access to hospital beds. The study shows
that regions with higher populations, such as Riyadh and Makkah, have a
higher number of hospital beds, particularly in the private sector. This
trend is likely driven by economic activity and urbanization, which attract
more private investment in healthcare facilities. In contrast, less
developed regions like Al-Bahah and Najran have fewer hospital beds,
reflecting economic disparities and lower healthcare investments.

The Kingdom of Saudi Arabia has a Gross National Income (GNI) per
capita of $27,680 which classifies it as a high-income economy country
according to the World Bank, due to having a GNI per capita of $13,846
or more. Saudi Arabia’s healthcare system, specifically the hospital bed
distributions, is lacking in comparison to countries with similar income
classifications.[9] This can be shown further due to Saudi Arabia having a
bed rate of 2.5 per 1,000 of the population in 2021 which is less than the
OECD average of 4.3 beds per 1,000 of the population in 2021.[10]

An official suggested ideal bed to population ratio in either private or
public sectors has not been announced by any organization yet.
Nevertheless, the method used to calculate an optimal distribution
according to the total number of beds in this research has shown that
Jazan, Makkah, Medinah, and Riyadh all have an insufficient number in
comparison to the calculated optimal number of beds in 2022. On the
other hand, some areas such as the Northern region (60.31%), Al-Bahah
(60.24%), Najran (34.84%), Tabouk (33.51%), Al-Jouf (27.36%), and Ha'il
(21.51%) have a noticeable increase from the optimal number of beds
which needs to be justified. Having 22% or more beds than the calculated
need for each region could cause insufficient healthcare standards being
provided in other regions which could need it more.

Furthermore, studying hospital bed distribution inequalities in Saudi
Arabia in relation to population size involves looking into healthcare
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infrastructure and its alignment with demographic needs, so comparison
in accordance to international benchmarks such as the United Arab
Emirates, Kuwait, Bahrain, and Qatar which are countries with high-
income economies and similar healthcare systems in the middle east
would assist in articulating a reasonable suggested bed to population
ratio for Saudi Arabia.[11]

One may note that weak correlation shows less response of healthcare
services, whether it is private or public or both together, to the
population increase the positive correlation between population and
private hospital beds in regions like Riyadh, Ha’il, Al-Jouf, and Najran
indicates that private healthcare providers prioritize areas with higher
demand and greater economic potential. This market-driven approach
can lead to inequitable distribution of healthcare resources,
disadvantaging less populous and economically weaker regions. Public
sector hospital bed distribution showed moderate inequality, suggesting
that government policies have been relatively effective in promoting
equitable healthcare access. However, significant disparities remain,
particularly in regions like Makkah and the Eastern region, where the
negative correlation between population and hospital beds indicates a
mismatch in resource allocation.

Healthcare policies under Vision 2030 aim to enhance healthcare access
and quality across all regions and increase private sector participation.
The disparities identified in this study highlight the need for policy
adjustments to ensure that these goals are met. For instance, regions
with negative correlations between population growth and hospital bed
numbers may require targeted interventions, such as increased public
investment in healthcare infrastructure and incentives for private sector
participation. Partnerships with the private sector to enhance its
contribution to health development in Saudi Arabia have already been
conducted, especially during the COVID-19 pandemic, and they continue
to this day in the pharmaceutical and ophthalmological fields.[3]
Although further efforts to address regional disparities in hospital bed
distribution is crucial to achieving the ambitious targets set by Vision
2030, which seeks to enhance the quality and accessibility of healthcare
across Saudi Arabia.

Makkah is the only region with negative correlation in all 3 bed categories
of public, private, and public & private combined. This could be due to
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Makkah’s special circumstances as it is a hub for religious tourism which
accommodates millions of visitors annually, where the number of
pilgrims in 2022 was 24,715,307 and that resulted in a negative
correlation due to not having a proportionate number of beds to the
population, but instead, a proportionate number of beds to visitors.[12]

Using Gini index calculations, no clear patterns were seen over time in
either the public or private sectors. Adequate indices of equality in the
allocation of beds among the 13 administrative regions were shown by
the public sector Gini index. As for the private sector, a severe equality
gap was noticed across all 8 years apart from the last two, which indicates
an ongoing improvement in the levels of equality in the distribution of
beds in the private sector. There are no obvious trends on the Lorenz
curves for either sector over time. The Lorenz curves also indicated a
greater degree of inequality in terms of hospital bed distribution in the
private sector. Moreover, the graphs indicated the presence of an overall
adequate equality for public beds and all beds combined.

To address the disparities identified, policymakers should consider
increasing public investment in regions with significant disparities, such
as Al-Bahah and Najran, to bridge the gap between population growth
and healthcare capacity. Offering incentives for private healthcare
providers to invest in underserved regions can also help balance the
distribution of hospital beds and decrease the load carried by the public
healthcare system. Policies such as tax breaks, subsidies, and public-
private partnerships can encourage private sector participation. Special
attention should be given to regions with negative correlations between
population growth and hospital bed numbers.

Continuous monitoring and evaluation of healthcare policies are
essential to ensure that they effectively address regional disparities.
Data-driven decision-making can help identify areas needing intervention
and measure the impact of policy changes. Policymakers should prioritize
equitable resource allocation, considering both population size and
regional needs. Strategies such as adjusting budget allocations and
redistributing resources can help achieve a more balanced healthcare
system.

This study was not completely free of limitations. The reliance on
secondary data from the Health Statistical Yearbooks may introduce
inaccuracies due to reporting errors. Additionally, the study does not
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account for qualitative aspects of healthcare, such as the availability of
specialized medical services or healthcare outcomes. Future research
should incorporate these factors to provide a more comprehensive
assessment of healthcare equity. Longitudinal studies tracking changes in
hospital bed distribution over time can offer a deeper understanding of
the factors driving healthcare inequalities. By combining quantitative and
qualitative approaches, future research can provide a more
comprehensive assessment of healthcare equity in Saudi Arabia.

Conclusion

The findings of this study reveal significant disparities in hospital bed
distribution across different regions in Saudi Arabia. These disparities are
more pronounced in the private sector, where economic factors and
healthcare policies influence resource allocation. Policymakers must
consider these findings to improve resource allocation and achieve the
healthcare goals outlined in Vision 2030. By addressing these
inequalities, Saudi Arabia can ensure that all regions have equitable
access to essential healthcare services, thereby improving the overall quality
of life for its citizens.
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Table 1. Descriptive statistics of beds and bed rates in Saudi Arabia, 2015-2022

Bed rate per 1k of population

Parameter 2015 2016 2017 2018
e e el e
£ |z |3 |sg|z|d|g|z|gd|g||¢
o o = o o = N I b =N o =
& @ = ) oy = 5 o = 5 s o

Minimum 193 | 0.0 1.40 | 1.89 | 0.0 135 | 1.89 | 0.0 1.43 | 191 | 0.0 1.52
Maximum 4.04 | 097 | 397 | 392 | 099 | 3.83 | 3.93 | 1.02 | 3.93 | 4.06 | 1.09 | 3.95

Mean 040 | 2.33 | 2.69 | 267 | 040 | 231 | 2.73 | 041 | 2.37 | 2.87 | 046 | 2.47
(SD) 0.72 | 0.26 | 0.84 | 0.69 | 0.26 | 0.84 | 0.70 | 0.27 | 0.84 | 0.67 | 0.28 | 0.82
Average 1.77 | 056 | 233 | 1.73 | 0.56 | 2.29 | 1.79 | 0.57 | 2.36 | 1.87 | 0.63 | 2.49
Parameter 2019 2020 2021 2022
o 3 - © 3 - o 2 = o 2 -
s | 5| & |z |5|g|s|5|g|z|5]|¢8
] 54 - 5 54 - 5] 4 = 5] =3 -

Minimum 191 | 0.0 154 | 1.84 | 0.0 1.47 | 191 | 0.0 153 | 1.95 | 0.0 1.50
Maximum 405 | 1.15 | 3.92 | 403 | 1.02 | 430 | 4.06 | 0.77 | 406 | 3.90 | 0.81 | 3.90

Mean 251 | 047 | 292 | 249 | 045 | 2.87 | 2.56 | 0.42 | 291 | 250 | 0.34 | 2.85
(SD) 0.78 | 0.30 | 0.63 | 0.84 | 0.28 | 0.70 | 0.84 | 0.24 | 0.65 | 0.81 | 0.23 | 0.62
Average 192 | 064 | 256 | 1.88 | 062 | 249 | 193 | 0.58 | 2.51 | 1.88 | 0.55 | 2.44

Table 2. Rate of change in total population and number of hospital
beds in Saudi Arabia, 2015-2022

2015 2022 Percent Change
Public Beds 52,746 60,627 14.9%
Private Beds 16,635 17,813 7%
Total Beds 69,381 78,440 13%
Total Population 29,816,382 32,175,224 7.9%
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Table 3. Percentage of private beds from all beds in the 13
administrative regions in Saudi Arabia, 2022

Region Percentage of Private 2015 Percentage of Private 2022
Riyadh 28.01 29.44
Makkah 27.25 25.90
Eastern 33.96 31.41
Medinah 23.24 19.54
Aseer 24.31 21.79
Jazan 9.96 9.08
Qaseem 12.27 9.29
Tabouk 3.85 2.98
Ha'il 8.56 0.34
Al-Jouf 0 1.62
Najran 9.06 12.84

Northern 0 0

Al-Bahah 7.91 2.26
Total in Saudi Arabia 23.9 22.7

Table 4. Disparity from optimal number of all hospital beds in the 13
administrative regions in Saudi Arabia, 2015 and 2022

Difference from optimal number
of all hospital beds 2015

Region

Riyadh
Makkah
Eastern
Medinah
Aseer
Jazan
Qaseem
Tabouk
Ha'il
Al-Jouf
Najran
Northern
Al-Bahah

-5.08%
-16.78%
19.05%
-3.36%
11.85%
-15.58%
10.43%
-2.89%
-15.38%
42.07%
35.41%
70.87%
73.93%
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Difference from optimal number of

all hospital beds 2022
-2.33%
-16.61%
6.97%
-3.82%
4.50%
-19.63%
13.89%
33.51%
21.51%
27.36%
34.84%
60.31%
60.24%
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Table 5. Correlation between number of hospital beds in private and
governmental hospitals and population
for the 13 administrative regions in Saudi Arabia, 2015-2022

Region

Riyadh
Makkah
Eastern
Medinah
Aseer
Jazan
Qaseem
Tabouk
Ha'il
Al-Jouf
Najran
Northern
Al-Bahah

Correlation Public
Beds
0.5615

-0.2394
0.6618
0.5596
0.9710
0.8166
0.6430
0.8759
0.7659
0.6051
0.7616
0.9255
0.8531

Correlation Private Correlation for All Beds
Beds
0.4145 0.5077
-0.2478 -0.3058
-0.2898 0.0537
-0.5517 0.4632
0.2563 0.9517
0.0 0.8166
-0.3734 0.6341
0.0 0.8759
0.8583 0.7988
0.6932 0.8250
0.6490 0.7773
0.0 0.9255
-0.5785 0.6200

Table 6. Gini coefficients for equality of all hospital’s beds relative to
population in all 13 administrative regions in Saudi Arabia 2015-2022

Year

2015
2016
2017
2018
2019
2020
2021
2022

Gini Index Public
Beds

0.3578
0.3475
0.3521
0.3478
0.3439
0.3409
0.3640
0.3645

Gini Index Private

Beds
0.5700

0.5493
0.5884
0.5718
0.5778
0.5707
0.3883
0.4150

Gini Index for All Beds

0.4000
0.3949
0.3960
0.3953
0.3912
0.3913
0.4183
0.4142

Table 7: Interpretation of Gini index values

Gini Index
<0.2
>0.2-0.3
>03-04
>0.4-0.5
>0.5
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Result Interpretation

Perfect equality
Relative equality
Adequate equality
Large equality gap

Severe equality gap
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Figure 1. Scatter Plot Graph for The Lorenz Curve of Private Beds and
Population in 2022
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