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Abstract

Background: Primary healthcare (PHC) is an essential component of an effective healthcare system. The Kingdom of
Saudi Arabia’s (KSA) health reforms prioritize tackling the increasing noncommunicable disease burden by prioritizing
PHC, centering it as the core of the newly proposed Model of Care. To identify challenges and opportunities to scale up
PHC capacity, understanding the current capacity of primary health care centers (PHCC) is critical. A limited number of
publications review PHC capacity in KSA, focusing on specific regions/sectors; this paper is a first to examine PHC
capacity on a national level.

Methods: The study uses a countrywide Facility Survey that collected data in 2018 from 2319 PHCCs, generating
information on their characteristics, number of health workers, services provided, and capacity elements captured
through the Service Availability and Drug Availability constructed indices. Descriptive analysis was performed by rural-
urban classification. Ordinary Least Squares (OLS) regressions were used to understand correlates to health workers and
equipment availability. Finally, a logistic regression was fitted for selected services. Regressions controlled for various
measures to determine correlates with facilities’ capacity.

Results: On a national level, there are 0.74 PHCCs per 10,000 population in KSA. There are variations in the distribution
of PHCCs across regions and within regions across rural and urban areas. PHCCs in urban areas have more examination
rooms but lower examination room densities. Offering 24 × 7 services in PHCCs is infrequent and dependency on
paper-based medical recording remains common. More urban regions are more likely to offer general services but less
likely to offer burn management and emergency services. PHCCs are mostly staffed with general medicine, family
medicine, and obstetrics & gynecology physicians, whose numbers are more concentrated in urban areas; however,
their densities are higher in rural areas. Finally, psychiatrists and nutritionists are rare to find in PHCCs.

Conclusions: Decision-makers need to consider several factors when designing PHC policies. For instance, PHC
accreditation needs to be prioritized given its positive correlation with service provision and health workers
availability. PHC 24 × 7 operation also needs considerations in rural areas due to the high dependency on
PHCCs. Finally, there is a substantial need for improvements in e-health.
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Background
Primary healthcare centers (PHCCs) are considered the
first line of interaction between the patient and the
healthcare system. Many countries include health indica-
tors concerning primary healthcare quality or operation
to measure their healthcare system [1]. From the Alma-
Ata declaration of 1978, on which most of the principles
underpinning primary healthcare rests, to the Astana
Declaration of 2018, unanimously endorsed by all WHO
Member states, significant emphasis is placed on the im-
portance of primary healthcare. In both declarations, pri-
mary healthcare is an essential component of promoting
health and health outcomes and is seen as a foundation
of an effective and responsive healthcare system [2].
Countries that have adopted a primary healthcare focus
have made remarkable progress toward the Sustainable
Development Goals (SDGs) agenda, whether they are
resource-rich or resource-poor countries [1–3].
For these reasons, investment in primary healthcare is

a priority, especially with the evidence showing its vital
role in improving the population’s health and lowering
health expenditure. Nonetheless, even in countries
known for having excellent healthcare systems like the
UK [4], still faces difficulty with PHCs accessibility and
services provided among its population, particularly for
the rural population [5]. The UK is not the only case;
many other countries like India, China, and Australia are
also sustaining the same hardships [6, 7]. This limitation
in rural areas across countries is multidimensional prob-
lem that include availability and distribution of the cen-
ters, their infrastructure, health workers, services
provided and medications [8, 9].
The Kingdom of Saudi Arabia’s (KSA) health sector,

like those of many other countries globally, is experien-
cing critical challenges because of (1) increased demand
for health services given its growing population, (2) the
high cost of healthcare services, (3) inequitable access,
and (4) concerns regarding the quality and safety of care
[4]. In KSA, the sector is thus undergoing rapid reform
in line with the country’s National Transformation Pro-
gram, as part of Vision 2030—Saudi Arabia’s vision for
the future—by adopting three pillars that will lay the
foundation for successfully achieving this vision: (1) fa-
cilitate access to health services, (2) improve the quality
and efficiency of health services, and (3) promote health
risk prevention. Saudi Arabia has already started shifting
focus and investment from secondary and tertiary
healthcare facilities toward reforming and restructuring
primary healthcare, aiming to realize these goals [10].
Saudi Arabia, similar to other developing and devel-

oped countries, is exhibiting a similar shift when it
comes to health status and disease burden from commu-
nicable. National statistics estimated that the common
disease which leading to death in Kingdome is non-

communicable diseases. Cardiovascular diseases account
for the most deaths in is the Kingdom; diabetes also
comes high on the list, which can be attributed to the
significantly high obesity levels. in Saudi Arabia. Further-
more, traffic-related, transportation deaths and injuries
are very high, which puts tremendous pressure on the
health system [11]. The current disease burden, which is
becoming increasingly comprised of noncommunicable
diseases [12], is yet another reason that KSA should be
prioritizing healthcare spending toward strengthening its
primary and preventive care to achieve efficiency and
value for money. The proposed reforms, with the new
model of care, envision this priority, which is why it is
important to understand the national readiness of
PHCCs to implement such reforms.
Saudi Arabia has been working towards incorporating

preventive and primary curative healthcare services
through PHCs, covering extensive services. These ser-
vices include controlling infectious diseases through
immunization, child and maternity health, basic dental
services, chronic disease management and follow-up, es-
sential medications in addition to basic dental services,
and health education [13].
The published research concerning primary healthcare

in Saudi Arabia is considered scarce [14]. Most of the
published studies on this subject in Saudi Arabia focus
on chronic and infectious diseases [14–18], physician
knowledge and perception of specific care modules [15,
16, 19], and—to measure quality of care— patient satis-
faction of primary healthcare services and awareness of
certain topics such as contraception [17, 19–21]. Very
few articles discuss the capacity of PHCCs and all are
limited to a specific healthcare sector and/or limited re-
gions in Saudi Arabia [14, 22].
For policymakers or stakeholders to make informed

decisions, a detailed assessment of the health system
must be available. A current gap on the national situ-
ation of primary care exists. The objective of this study
is to fill this gap, assessing the distribution of PHCCs
across the Kingdom and their infrastructures, available
workforce, medication, and type of services provided to
aid in determining the pathway and focus of future pol-
icies and initiatives for enhancing primary healthcare in
Saudi Arabia. This study is the first national study that
includes data collected from all healthcare sectors in
Saudi Arabia and all 13 administrative regions.
The Facility Survey used in this study was a country-

level survey undertaken as part of the Balanced Distribu-
tion of Healthcare Facilities in Saudi Arabia project, at
the Saudi Health council, [23] to gather and analyze data
from all KSA facilities in order to assess the service
availability and readiness of health facilities to manage
the increasing disease burden and patient load. The key
objective of the survey was to support stakeholders and
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policymakers in evidence-based decision-making and in
developing better-informed annual operational plans. In
broader terms, the survey’s goal was to support national
planners in planning and managing health systems—for
example, in assessing the equitable and appropriate
distribution of services, human resources, and availability
of medicines and supplies. The survey was part of a
comprehensive study, which included interviews with
stakeholders.
For any policymaker or a stakeholder to make in-

formed decisions, primary healthcare’s current situation
must be examined. The distribution of PHC across the
kingdom and their infrastructures and only one factor
assessing the capacity. A closer look at the available
workforce, medication, and type of services provided are
essential in determining the pathway and focus of future
policies and initiatives for enhancing primary healthcare
in Saudi Arabia.

Methods
Data and sampling methods
The study relies on The Saudi Balanced Distribution
data collected by the Saudi Health Council (SHC). This
country-level facility survey, part of a broader study was
designed to assess the primary healthcare facilities’ cap-
acity in KSA in the following aspects: infrastructure, ser-
vices, drug availability, and human resources. The data
requested were 2017 data and the collection occurred
between June 2018 and April 2019 [23].
The first step in developing the health survey was to

develop a master facility list: a catalogue of administra-
tive information and information that identifies each fa-
cility (signature domain), as well as basic information on
the service capacity of each facility (service domain). To
develop the master list, official letters from the SHC
were sent to all governmental and private healthcare en-
tities to obtain a catalogue of all the facilities under
them. After receiving the catalogues from all healthcare
sectors, a draft of the master list was developed; dupli-
cates were removed; and each facility was classified ac-
cording to its sector, type, and geographic location. The
final master list contained 6274 facilities, of which 2398
were PHCCs.
The Facility Survey was designed to assess infrastruc-

ture, services, and human resources for all healthcare fa-
cilities considering the special characteristic and type of
services each facility type provides. The survey had three
main sections: infrastructure, services, and human re-
sources. The services and infrastructure sections adopted
some elements from the Service Availability and Readi-
ness Assessment (SARA), with some modifications to
tailor it to the Saudi context [24]. For health human re-
sources classifications, the local Saudi Commission for
Health Specialties (SCFHS) guide was used [25]. The

tools were developed through experts, the SHC team,
and a scientific committee represented by all healthcare-
providing entities, the Ministry of Finance, the General
Authority for Statistics (GASTAT), and the Saudi Com-
mission for Health Specialties (SCFHS).
After developing the survey, a pilot test of the ques-

tionnaire was performed before launching it nationwide.
For the pilot, a random sample of all healthcare facility
types were chosen across the country. It was checked for
technical challenges, structure and sequence of ques-
tions, clearness of questions, any skip patterns, and the
time required to complete it. At the end, a report was
compiled categorizing each problem into common
themes. Based on these results, the survey tools were re-
vised and then approved by the team.
The surveys were administered by trained interviewers

in all 13 administrative regions of Saudi Arabia. A super-
visor accompanied each team of interviewers to ensure a
smooth flow of data collection and to address any chal-
lenges. Within each administrative region, areas were
classified into urban or rural, based on Municipal and
Rural Affairs in Saudi Arabia (MOMRA) guidelines [26].
The survey team approached more than 2400 PHCCs

from the master list. Data were collected from 2319
PHCCs; nearly 81 PHCCs were not cooperative. For
various reasons, 75 facilities were revealed to be inactive;
reasons included being merged with another PHCC or
being temporarily closed for maintenance. The final ana-
lytical sample consisted of 2244 PHCCs. All the PHCCs
were governmental, with nearly 95% of them being the
Ministry of Health (MOH) facilities. PHCCs were dis-
tributed across all 13 administrative regions.

Construction of service availability and drug indices
The aim of the analysis was to shed light on the differ-
ences across health facilities in terms of their readiness
to provide services to patients. To do this, in addition to
the variables readily available such as the numbers of
health workers and examination rooms, two indices were
constructed to get a more holistic inference.
The Service Availability Index is the sum of all services

that the facility is able to provide. This is the sum of
dummy variables for the availability of the services:
Immunization, Family Medicine, Diagnostic and Basic
Dental services, Chronic Disease Management including
Diabetic Care, Maternal and Child Care, Obstetrics &
Gynecology, Health Education, Pediatrics, Fracture Cast-
ing, First Degree Burn Management, Second & Third De-
gree Burn Management, Nutrition, Psychiatry, Ear, Nose
and Throat (ENT), Laboratory, Pharmacy, and Emergency
Services. The index ranges from 0 to 17 (best).
The Drug Availability Index is the sum of all drugs

available within the facility. This is the sum of dummy
variables for the following types of drug: analgesic
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antipyretics and antimigraine; anesthetics; antacids; anti-
peptic ulcer; antiamoebic; antibacterials; antivirals; an-
thelmintics; leishmaniasis treatment drugs; antimalarials;
non-steroidal anti-inflammatories; antiepileptics; antide-
pressants and antipsychotics, diabetic medications; anti-
thyroid and thyroid hormones; cardiovascular drugs;
lipid lowering drugs; diuretics; antiasthmatics; antidiar-
rheals; antiemetics; laxatives; antispasmodics; antihemor-
roidals; hyperuricemia drugs; antihistamines; cough
syrups; drugs for skin conditions; eye, ear and nose
drugs, obstetrical & gynecological drugs; antiseptics and
disinfectants; and vitamins, minerals, and nutritional
supplements. The index ranges from 4 to 32 (best).

Analytical approach
In doing the analysis we follow a two-pronged approach:

1. Each of the variables of interest—including the
services, workers, various measures of
infrastructure, and drug availability—were
summarized descriptively by region and according
to rural and urban areas (Tables 1, 3, 4).

2. Ordinary Least Squares (OLS) regressions were
fitted for the number of health workers, the
constructed Drug Availability Index, the
constructed Service Availability Index, and the
number of radiology machines (Table 5).
Furthermore, a logistic regression was fitted for
selected services (Table 2). Both OLS and logistic
regressions control for various measures in order to
understand what variables correlate with the
availability and readiness of facilities. The variables
used to control include administrative regions,
government sector, coverage area, distance to the
nearest hospital, whether the facility is located in a
rural or urban area, etc.

We utilize both approaches to be able to understand
differences in resource allocation and how resource allo-
cation can be improved. The first approach helps com-
pare resource allocation across regions and across rural
and urban areas. Regressions help us understand which
factors play a role in such a distribution in order to be
able to influence resource allocation through these
factors.

OLS model
Equations 1–4 analyze the factors that can explain the
service availability and drug availability indices and the
number of health workers and radiology machines,
where Xi is a vector of facility-level controls such as ad-
ministrative region, sector, geographic classification,
coverage area, etc. for facilities 1 −N. εi, ζi, ωi and υi are
stochastic error terms.

Service Availabilityi ¼ β0 þ β1Xi þ εi;with i
¼ 1;…;N ð1Þ

Drug Availabilityi ¼ α0 þ α1Xi þ ζ i;with i
¼ 1;…;N ð2Þ

Health Workersi ¼ γ0 þ γ1Xi þ ωi;with i
¼ 1;…;N ð3Þ

Radiology Machinesi ¼ ψ0 þ ψ1Xi þ υi;with i
¼ 1;…;N ð4Þ

In order to ensure the OLS model estimates were ro-
bust, heteroscedasticity and multicollinearity were tested
and accounted for. Heteroscedasticity was accounted for
using the Breusch-Pagan/Cook-Weisberg test, which in-
dicated heteroscedastic data; thus, robust standard errors
are reported. Multicollinearity was also evaluated with
the variance inflation factor (VIF). For all models fitted,
the VIF was less than 2, so no model correction was
needed [27, 28].

Logistic regression
For the services available within each facility, which is
indicated using an indicator variable equaling 1 if the fa-
cility offers this service to patients and 0 otherwise, a lo-
gistic regression was fitted.
A linear model was assumed where the main variables

of interest (the service being offered) can be analyzed by
regressing them (yi) on a vector of k facility-level ex-
planatory variables (Xk) and εi is an error term (Eq. 5).

Servicek;i ¼ αþ
X

k

βkXk;i þ εi;with i ¼ 1;…;N ð5Þ

Assuming that yi
* in Eq. (5) is a latent variable, the

logit model is written as:

1 if y�i > 0
0; otherwise

�

Results
Infrastructure
The descriptive statistics on the infrastructure informa-
tion per administrative region is presented in Table 1.
On the national level, based on 2017 data and not ac-
counting for rural and urban population levels, there are
0.74 PHCCs per 10,000 population in Saudi Arabia.
Overall, there are variations in the distribution of the
PHCC both across regions and within regions across
rural and urban areas. The results show that, compared
to urban areas, rural areas have more facilities (56%) in
Saudi Arabia. Rural areas also have higher PHCC dens-
ities (2.20) than urban areas (0.36), owing to the very
small rural population (only 17% of the population live
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in rural areas) [25]. Of the total number of PHCCs
across all regions, Riyadh region has the highest number
of PHCCs (438), followed by Makkah (333) and the East-
ern Region (250). Urban areas have more examination
rooms (5002); however, rural areas have higher densities
of examination rooms (6.1 per 10,000 population).
In terms of the distribution of building ownership,

urban areas have a higher percentage of ownership
(as opposed to renting facility space) (64%). On the
other hand, some remote areas, such as Aljouf (80%)
and Najran (92%), exhibit a higher percentage of
building ownership, which could be explained by
lower land costs.
The highest percentage of laboratory rooms was re-

ported in Jazan, followed by Makkah, Almadinah, North-
ern Borders, and Albaha. Urban areas have more
laboratory rooms across all regions (74%).
Offering 24 × 7 services in PHCCs seems to be infre-

quent across the entire country, with rural areas having
a higher percentage of facilities working 24 × 7 (22%). Fi-
nally, dependency on paper-based medical recording is
common across KSA, with 87.5 and 78.3% of facilities in
rural and urban areas, respectively, relying on paper-
based medical recording.

Serveries
Table 2 shows the odds ratio of the logistic regression,
regressing each of the services being provided on
facility-level controls. The most significant explanatory
variables affecting the service being provided are region,
whether the facility is operating 24 × 7, and accreditation
status. Regarding the distribution of services across the
regions, PHCCs in Makkah and Aseer are more likely to
offer all services. However, other regions (i.e. Almadinah,
Eastern Region, and Northern Borders) do not offer
some essential services (e.g. obstetrics & gynecology and
emergency services). Urban areas are more likely to offer
general services but less likely to offer specific specializa-
tions such as burn management and emergency services.
Coverage area and distance to closest hospital did not
positively or negatively impact the likelihood of services
being offered. Sectors were also mostly insignificant. Ac-
creditation status and operating 24 × 7 had some of the
greatest effect, with 24 × 7 operation negatively affecting
the likelihood of offering all services, implying a tradeoff
between 24 × 7 operation and comprehensiveness of ser-
vices. However, accreditation increases the likelihood of
offering pediatrics and immunization services. OLS Re-
gression results in Table 5 also show that accreditation
has a positive impact on the availability of radiology ma-
chines, emphasizing the importance of accreditation in
resource availability and oppressiveness of services
offered.

Human resources
Overall, in terms of specialties (Table 3), PHCCs are
staffed by very general specialties: mostly general medi-
cine, family medicine, and obstetrics & gynecology. In
terms of numbers, healthcare workers are more concen-
trated in urban areas in all fields, especially in nursing
(10,417) and general medicine (3049). However, when
considering densities, rural areas have higher numbers
of workers per population across all specialties, mostly
in nursing (83.9) and General Medicine (31) per 100,000
population. Psychiatrists and nutritionists though are
very rare to find in PHCCs and do not exist in some
regions.
The OLS Regression results in Table 5 also show a

large positive effect on total health workers, with accre-
dited facilities on average having approximately four
more workers working in the facility. Urban areas also
have a much larger workforce, with facilities in urban
areas having approximately 10 more health workers on
average. Because this could be demand driven, medical
records is used to control for the size of facility.

Drug availability
Table 4 shows the availability of medications that are
available in less than 95% of PHCCs. Information on
other medications—such as antacids, antibacterials, dia-
betic medications, diuretics, asthma medications, anti-
emetics, antihistamines, cough syrups, and vitamins,
minerals, and nutritional supplements—was collected in
the survey, but was not analyzed because they are almost
always available. Except for anesthetics, antimalarials,
and antiepileptics, 85–100% of pharmacies within
PHCCs had these medications available. Across all medi-
cations, pharmacies operating in rural areas are less
likely to have certain drugs available. Although most of
the medications were available overall in rural and urban
areas, with availability ranging from 50 to 100%, the dif-
ference in the availability of the same medication be-
tween both areas is less than 12%.
Some drugs (i.e. anesthetics and antiepileptics), how-

ever, are actually more likely to be available in rural
areas. This can be explained by the need for the facility
to be more readily able to provide services that are
otherwise usually offered in hospitals. This finding is
confirmed in Table 5 through the OLS regression results
of the Drug Availability Index, where distance to the
closest hospital and whether the facility operates 24 × 7
are both positively correlated with the Drug Availability
Index score. This implies that the further a PHC facility
is and its 24 × 7 operation, the more likely it is perform-
ing services beyond basic PHC services, and hence its
need for drugs, which otherwise would be available in
hospitals.
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Table 4 Availability of select medication in urban and rural areas per administrative regions

Administrative Regions

Albaha Aljouf Almadinah Alqaseem Aseer Eastern
Region

Hail Jazan Makkah Najran Northern
Borders

Riyadh Tabouk Grand
total

Anesthetics

Rural% 59.8 0.0 97.9 8.5 74.3 72.4 15.1 81.2 55.2 87.5 6.3 28.5 55.6 55.9

Urban%
57.7 3.2 74.6 64.9 66.7 51.5 25.9 61.4 59.1 71.1 0.0 38.6 40.5 51.5

Medication to treat Ulcer

Rural% 98.8 95.0 99.0 97.9 81.2 92.0 83.6 81.2 86.6 87.5 87.5 74.1 97.8 85.8

Urban%
96.2 100.0 98.3 98.3 93.3 92.0 74.1 88.6 85.6 95.6 100.0 84.8 95.2 91.0

Antiamoebic

Rural% 95.0 99.0 97.9 90.4 86.2 91.8 66.7 84.1 95.8 81.3 53.1 64.4 80.6 95.0

Urban%
96.8 91.5 93.0 73.3 75.5 66.7 86.4 68.9 84.4 100.0 68.1 42.9 77.0 96.8

Antivirals

Rural% 85.0 90.5 63.8 70.6 59.8 91.8 34.2 50.3 75.0 93.8 39.5 91.1 62.1 85.0

Urban%
96.8 71.2 86.8 78.7 74.2 88.9 22.7 72.7 64.4 91.3 68.6 83.3 73.4 96.8

Anthelmintics

Rural% 90.0 97.9 95.7 87.6 89.7 87.7 84.6 93.0 87.5 81.3 73.7 100.0 88.0 90.0

Urban%
100.0 100.0 97.4 88.0 88.3 81.5 100.0 90.9 93.3 100.0 80.0 95.2 90.3 100.0

Antimalarials

Rural% 50.0 84.2 2.1 61.5 2.3 58.9 47.0 33.3 79.2 75.0 6.1 20.0 40.4 50.0

Urban%
54.8 28.8 57.0 26.7 27.6 48.2 86.4 19.7 66.7 47.8 18.6 28.6 35.3 54.8

Non-steroidal Anti-inflammatory

Rural% 95.0 99.0 68.1 91.7 85.1 78.1 72.7 87.1 91.7 87.5 61.4 100.0 82.4 95.0

Urban%
100.0 94.9 85.1 78.7 90.2 66.7 93.2 86.4 80.0 100.0 74.8 90.5 84.8 100.0

Antiepileptics

Rural% 45.0 2.1 6.4 24.3 18.4 60.3 29.1 18.4 62.5 43.8 5.7 71.1 23.5 45.0

Urban%
38.7 27.1 54.4 26.7 36.8 70.4 40.9 37.9 64.4 43.5 23.3 50.0 37.6 38.7

Antithyroid and Thyroid Hormones

Rural% 95.0 94.7 66.0 88.1 71.3 97.3 48.7 53.7 70.8 93.8 27.6 95.6 67.6 95.0

Urban%
100.0 100.0 85.1 85.3 85.9 92.6 9.1 83.3 86.7 100.0 60.0 88.1 78.8 100.0

Lipid-lowering drugs

Rural% 95.0 99.0 93.6 99.1 89.7 100.0 99.2 79.1 95.8 87.5 77.2 100.0 90.9 95.0

Urban%
100.0 98.3 91.2 93.3 87.7 96.3 93.2 87.9 97.8 100.0 79.1 97.6 89.6 100.0

Antidiarrheals

Rural% 95.0 100.0 95.7 91.7 90.8 98.6 98.3 92.0 87.5 81.3 93.9 100.0 93.9 95.0

Urban%
100.0 94.9 97.4 92.0 86.5 100.0 86.4 81.8 100.0 100.0 90.0 97.6 91.2 100.0
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Discussion
Overall results show that KSA has a large capacity in
terms of its PHCC facilities. Distribution is an issue,
however, especially when it comes to health workers, be-
cause some regions seem to be extremely understaffed.
Even though some administrative regions show a higher
number of PHCCs per population, when it comes to the
number of rooms and services, these PHCCs have fewer
rooms than other regions. Nearly 56% of PHCCs are in
rural areas; similarly, rural areas have higher densities of
PHCCs than urban areas, which can be explained by the
very small size of rural populations in Saudi Arabia (only
17% of the population lives in rural areas) [26].
Results and implications of this study are in line with

previous literature. Almost every PHCC has a built-in
pharmacy. However, this might change because of the
reform that now aims to separate pharmacies and

dispensaries from hospitals and primary care facilities
and establish them on their own. Coordination is needed
to ensure smooth transitions; this observation is in line
with the literature emphasizing the need to reform
PHCCs in Saudi Arabia [29].
Regression results showed that accreditation has a

positive impact on availability of radiology machines and
a large positive effect on the number of total health
workers, with accredited facilities on average having ap-
proximately four more workers than non-accredited
ones working in the facility. Accreditation also increases
the likelihood of offering pediatrics and immunization
services. This is in line with other studies, which have
shown that accreditation has overall positive impacts on
PHCCs in the region [30]. This is of particular policy
relevance as it emphasizes the importance of accredit-
ation in resource availability and service readiness, which

Table 5 Health workers, equipment, and drug availability, and service indices

(1) (2) (3) (4)

VARIABLES Drug Availability
Index

Total Number of Radiology
Machines

Number of Health
Workers

Service Availability
Index

Makkah 2.473*** (0.319) 0.133*** (0.0457) 3.154* (1.689) 3.361*** (0.250)

Almadinah 5.282*** (0.336) 0.170*** (0.0591) 0.199 (1.105) 0.387 (0.305)

Eastern Region 3.022*** (0.413) 0.0235 (0.0491) 2.667** (1.090) 1.351*** (0.275)

Alqaseem 4.158*** −0.0663 −4.268*** −0.466

(0.380) (0.0509) (0.922) (0.315)

Aseer 4.233*** (0.289) 0.0965* (0.0560) −2.143*** (0.753) 3.020*** (0.237)

Najran 4.937*** (0.617) 0.231** (0.106) 0.0981 (2.073) 0.197 (0.307)

Tabouk 4.396*** (0.395) −0.000191 (0.0526) 2.415* (1.280) −0.607 (0.427)

Northern Borders 4.284*** (0.604) 0.319** (0.127) −1.357 (1.515) 0.00702 (0.363)

Jazan 2.062*** (0.435) 0.214*** (0.0805) −2.854** (1.139) 1.887*** (0.331)

Aljouf 4.351*** (0.356) 0.404*** (0.133) 1.870 (1.592) −0.195 (0.346)

Albaha 5.558*** (0.328) 0.218*** (0.0777) −2.933*** (0.885) 4.531*** (0.329)

Hail 4.586*** (0.389) 0.351*** (0.0765) 2.521** (1.005) −0.0258 (0.279)

Urban 1.060*** (0.209) 0.243*** (0.0370) 9.813*** (0.972) 1.151*** (0.165)

MOD −1.008 (2.534) −0.264*** (0.0719) 8.219 (12.33) 0.132 (0.893)

MOI 2.393*** (0.763) 0.466 (0.370) 2.786 (4.075) −1.065 (1.108)

NGHA −0.208 (1.789) 0.463 (0.319) 9.621* (5.154) 1.854 (1.432)

Accreditation −1.531*** (0.224) 0.157*** (0.0431) 3.716*** (1.073) −0.504*** (0.169)

Radial Distance of coverage (km) −0.00156 (0.00214) 0.00120*** (0.000367) 0.0138* (0.00796) 0.00320** (0.00155)

Current number of active medical
records

0.000463*** (0.000100)

Distance to the closest hospital (km) 0.00595** (0.00260) −0.00100*** (0.000342) −0.0299*** (0.00762) 0.00716*** (0.00215)

Working 24 × 7 1.350*** (0.218) −0.150*** (0.0459) − 0.584 (0.939) −2.598*** (0.206)

Constant 22.56*** (0.297) 0.0126 (0.0361) 7.805*** (0.856) 5.113*** (0.207)

Observations 1767 1778 1662 1778

R2 0.300 0.106 0.307 0.340

Note: MOD Ministry of Defense, MOI Ministry of Interior, NGHA National Guard Health Affairs Standard errors in parentheses
*** p < 0.01, ** p < 0.05, * p < 0.1
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emphasizes the opportunity available to improve cap-
acity through more rigorous accreditation processes.
Dependency on paper-based medical records is high,

making it difficult to integrate PHCC records across dif-
ferent facilities within the system. Electronic Medical Re-
cords (EMRs) are critical in healthcare settings, especially
because EMRs make keeping patient history and recalling
it more efficient. Furthermore, the presence of EMRs eases
the communication both between physicians and patients
and between physicians. The finding that EMRs are used
and implemented only slightly in Saudi Arabia is also in
line with other studies [31].
Even though rural areas have a higher percentage of

PHCCs working 24 × 7 (22% of PHCCs in rural areas op-
erate 24 × 7), some studies suggested that having ex-
tended PHCC working hours was not as in-demand in
rural areas as it is in urban areas. The main reason for
this is the higher percentage of working women in urban
areas—these women are prevented by work from visiting
PHCCs during regular working hours [32], and hence
need additional non-business hours. However, according
to health directorate interviews, further investment in
extending PHCC working hours is needed, especially in
rural areas distant from hospitals, where the PHCC be-
comes the only source of health services [23].
Primarily urban regions are more likely to offer general

services but less likely to offer specific specializations
such as burn management and emergency services, as
shown by regression results. This can be explained by
the higher dependence of larger, more urban regions on
hospitals and shows the capacity of PHC facilities in less
basic service provision. Facilities in Makkah are more
likely to offer all services, especially emergency services,
which can be explained by their need for such capacity
and readiness because it is a tourism hub for pilgrimage.
However, offering the service does not necessarily mean
people have the ability to access it; many regions may
have a service available but that services may not be eas-
ily accessible because of the lack of the resources re-
quired to receive it, according to stakeholders [23].
There is great variety across regions and within re-

gions in the number of PHCCs and rooms readily avail-
able. Some remote regions—such as Najran, Aljouf, and
Northern Borders—have very high PHCC and room
densities because of their very small populations. The
numbers of health workers in rural areas, despite equat-
ing to relatively high densities, are very low compared to
the numbers of PHCC and examination rooms, shedding
light on the issue of understaffing in rural areas. Glo-
bally, the shortage of healthcare professionals is a con-
cern [33]. In addition to the healthcare human resources
shortage, most of the existing healthcare providers in
Saudi Arabia are non-Saudis [34]. This is especially an
issue in rural areas where the non-Saudi turnover rate is

high, and the environment is less attractive to Saudi
health workers due to less attractive living conditions
[23]. Furthermore, there is room for task shifting: physi-
cians currently occupy most of the health system jobs,
but some of these jobs could be performed by other
cadres such as nurses. On the other hand, the supply of
doctors in PHCCs is 40% lower than in hospitals, which
implies that many of these physicians occupy adminis-
trative positions not related to the practice of medicine
[34, 35].
Saudi Arabia’s population has been increasing rapidly

in the past few years, with a rate of 2.4 in 2019 [36]. This
rapid growth, along with the previous focus on tertiary
and secondary care levels, the stress on investing and
providing primary care decreased [23]. This explains the
decreasing rate of PHCs per population and their inabil-
ity to meet people’s services demand over the years [13].
Previous studies have shed light on PHC capacity in

KSA in terms of accessibility and responsiveness through
several household and individual satisfaction surveys.
These surveys included parameters like location, waiting
times, working hours, services provided and availability of
health specialists in the PHCs. The results showed that
most of the population are not fully satisfied with the
current capacity of PHCs in Saudi Arabia and believe it
should be improved [13, 36, 37]. The number of primary
healthcare facilities does not meet the demand of the in-
creased population and this problem is exacerbated in
rural areas [23]. Human resources for health is also a big
issue to the Kingdome’s PHC, especially in rural areas,
which is a global issue. Many countries are suffering from
chronic shortages in healthcare workers and the competi-
tion faced to attract foreign health workers to mitigate
these shortages. Additionally, the high dependence on for-
eign workers becomes an even greater concern due to the
high turnover rate of foreign health workers in Saudi Ara-
bia [38]. The new health reforms within the vision 2030
the focusing is now shifted towards empowering citizens
and encouraging students to enroll in healthcare profes-
sions especially females [39].
The advantage of this study is that national and col-

lected parameters affect the capacity of PHCs from all
sectors. Having such a snapshot of this level and depth
is critical in guiding the future steps of refining and im-
proving the healthcare system by knowing the current
status of primary healthcare across the country. To en-
sure balanced distribution of PHCs and their services,
there is a need for a well- defined and rounded approach
working of all aspects affecting PHCs. In this approach,
governance is the foundation. The role of governance is
to ensure integration between the segregated different
sectors that provide primary care services and to unify
the decision-making process. Under sound governance,
healthcare facilities’ planning in terms of location,
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infrastructure, and type of services offered will be more
uniform and efficient. Additionally, re-assessing of the
needed services is vital to ensure services are tailored to
each region’s needs. Finally, workforce distribution
should not only be linked to population size but should
also consider other factors like population health status
and needs. Drug availability might not be a priority, es-
pecially with the new health reforms of separating the
outpatient pharmacies from PHC. However, medication
still need to be available for urgent and on-site usage in-
stead of referring patients to hospitals and adding pres-
sure on them.
Results have also shown the important role, which ac-

creditation plays in service availability and resource
availability, which makes it an important policy level to
be used to ensure distribution. For example, more rigor-
ous accreditation standards and more frequent assess-
ments can aid in ensuring facilities are operating at
similar capacity. Being an umbrella for the healthcare
sectors, the Saudi Health Council, the Model of Care
Program and Vision Realization Office are essential for
successfully implementing initiatives, which pours dir-
ectly into establishing a robust health care system.

Conclusion
With the planned reforms envisioning primary care as
the center of the KSA’s health system to achieve better
efficiency, it is important to determine the readiness of
PHCCs on a national level to implement such reforms.
The published research is very limited and looks at spe-
cific regions or sectors within the KSA, which is what
this study aims to fill, by looking across regions and sec-
tors to offer a more comprehensive overview. Using data
collected from all healthcare sectors in Saudi Arabia and
thirteen administrative regions, The Saudi Balanced Dis-
tribution Survey was utilized, showing the large capacity
in terms of its PHCC facilities. Distribution is an issue,
though especially when it comes to health workers. Each
of the variables of interest—including services, workers,
various measures of infrastructure, and drug availabil-
ity—were summarized descriptively by region and ac-
cording to area, rural or urban. OLS regressions were
fitted for health workers, the constructed Drug Availabil-
ity Index, the constructed Service Availability Index, and
number of radiology machines, and a logistic regression
was fitted for select services.
Highlighted findings include the correlation between ac-

creditation and certain services being offered and more
health workers being available, as well as the higher de-
pendence on PHCCs in rural areas, which offer services
that would otherwise be offered in hospitals in urban
areas. These offer insights to areas of prioritization when
considering future PHC policies, including prioritizing ac-
creditation and increasing 24 × 7 services in rural areas.

There are some limitations to the analysis owing to the
challenges and limitations of the survey; for example,
some health centers provide less complete data than
others, especially within the private sector. This is because
these facilities lack records of the requested data or were
not cooperative in sharing some of the variables. This ana-
lysis offers only a background preliminary analysis on a
national scale. Systematic analyses need to be performed
on specific aspects of primary care, including studies on
productivity and quality of care.
Urban areas are more likely to offer general services

but less likely to offer specific specializations such as
burn management and emergency services. This can be
explained by the higher dependence of urban areas on
hospitals. KSA still has a lot of potential to improve its
PHCC capacity, especially to be able to meet Vision
2030 goals of primary and preventative care being the
center of the healthcare system. This potential is espe-
cially evident in urban areas, which are more dependent
on hospitals.
Regional variations in terms of both densities and infra-

structure still need to be tackled. There is also still a lot of
room for e-health improvements, given KSA’s so far rela-
tively high dependence on paper-based medical recording.
Finally, it is important to note that this study takes into
account the entire health workforce, which is heavily
dependent on non-Saudis, especially in rural areas.
Overall, the capacity of PHCs does not seem to meet

the demands of the population, particularly when ac-
counting for the increased demand given the current
health system reforms, particularly those relating to the
new Model of Care. Several initiatives under Vision 2030
are currently in place to enhance primary health centers
and their services to build a sturdy healthcare system.
These initiatives need to be scaled up and accelerated in-
corporating findings and policy levers discussed.
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