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Background: The coronavirus disease 2019 (COVID-19) pandemic has added

a massive economic burden on health care systems worldwide. Saudi Arabia is

one of the numerous countries that have been economically a�ected by this

pandemic. The objective of this study was to provide real-world data on the

health economic burden of COVID-19 on the Saudi health sector and assess

the direct medical costs associated with the management of COVID-19.

Methods: A retrospective cohort study was conducted based on data

collected from patients hospitalized with COVID-19 across 10 institutions in

eight di�erent regions in Saudi Arabia. The study calculated the direct medical

costs of all cases during the study period by using SAS statistical analysis

software. These costs included costs directly related to medical services,

such as the health care treatment, hospital stays, laboratory investigations,

treatment, outcome, and other related care.

Results: A total of 5,286 adult patients admitted with COVID-19 during the

study period were included in the study. The average age of the patients was

54 years, and the majority were male (79%). Among the COVID-19 patients

hospitalized in a general ward, the median hospital length of stay was 5.5 days

(mean: 9.18 days), while the ICU stay was 4.2 days (mean: 7.94 days). The

total medical costs for general ward and ICU patients were US$ 38,895 and

US$ 24,207,296.9, respectively. The total laboratory investigations ranked as

the highest-cost services US$ 588,975 followed by treatment US$ 3,886,509.8.

Overall, the total cost of all medical services for patients hospitalized with

COVID-19 was US$ 51,572,393.4.
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Conclusion: This national study found that COVID-19 was not only a serious

concern for patients but also a serious economic burden on the health care

system in Saudi Arabia.
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burden of COVID-19, Saudi Arabia, direct cost, total cost, pandemic

Key points

• The nursing costs and length of stay were lower in the ICU
than in the general ward.

• The costs of hospitalization in general medical wards were
less than those of admission to the ICU.

• These cost data will be valuable for researchers evaluating
the COVID-19 pandemic’s economic burden in Saudi
Arabia and assessing the possible implications of
prevention and treatment initiatives.

Introduction

Coronavirus disease 2019 (COVID-19) is a respiratory
infection caused by a virus called Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2), which originated in
Wuhan, Hubei Province, China, in December 2019 (1, 2).
COVID-19 was confirmed as a pandemic virus-related infection
by the World Health Organization (WHO) in March 2020 (3).

Following the WHO pronouncement, countries worldwide,
including the Kingdom of Saudi Arabia (KSA), began focusing
on pandemic response plans to combat the spread of the virus.
Since the first Saudi Arabian case of COVID-19 was confirmed
on March 2nd, 2020, the KSA has implemented many measures
to combat the spread of the disease (4).

Based on the general authority for statistics, the KSA is
home to 35 million people, the majority of whom live in cities
(84%) and the country experienced severe pressure on urban
hospitals during the peak of the epidemic (5). The Ministry
of Health (MoH) of Saudi Arabia oversees most health care
operations and services in the kingdom and has played a
key role in offering health care services, including preventive,
therapeutic, and rehabilitation (6, 7). The government has
endeavored to strengthen the health system and accelerate a
health care transition by developing Public Private Participation
(PPP) health care models, with the goal of increasing private
sector engagement in overall health care spending to 35% by the
year 2020 (8). In 2018, the MoH provided 58.3% of all hospitals
and 59.1% of all beds in the nation (9).

Saudi Arabia has announced a 32 million USD intervention
to help economic sectors impacted by COVID-19. The debt
ceiling was increased from 30 to 50% of GDP, while fiscal debt
was foreseen to increase from 6.4 to 9% of GDP (10).

A major concern regarding the COVID-19 pandemic is
the high-cost burden on health care systems. There have been
few economic studies on COVID-19 in Saudi Arabia, especially
those that calculated the direct cost for each medication and
service provided during hospitalization. However, these studies
have some limitations of having studying only one site, less
sample size and using differences research methods. A study by
Khan et al. calculated the direct medical costs associated with
the treatment of COVID-19 patients in Saudi Arabia (11). Based
on the degree of care and length of stay, the total direct medical
costs per patient were estimated. The total direct medical
expenditure per patient hospitalized in the general medical ward
(GMW) for moderate-to-severe symptoms was (US$ 11,388).
In contrast, intensive care unit (ICU) patients generated an
∼3 fold cost increase (e.g., US$21,178.5). Surprisingly, the
overall cost of care for patients on mechanical ventilators
(MVs) was slightly lower than that for patients admitted to
the GMW but not on MVs. This difference was mostly due
to patients on MVs having a much shorter period of survival
and higher mortality rate, which resulted in a shorter length
of stay (LOS) and, subsequently, a lower overall cost per
patient (12).

According to projections, the total direct medical cost in
the United States has ranged from US$ 163.4 billion to US$
654.0 billion over the course of the pandemic (13). In Sweden,
the total direct medical cost has been projected to reach US$ 2
billion (14).

There is a scarcity of data on the direct medical costs of
COVID-19 worldwide. Therefore, this study was conducted
to present evidence-based statistics on COVID-19’s health
economic burden on the Saudi health care system. The study
aims to provide real-world data on the health economic burden
of COVID-19 on the Saudi health sector and assess the direct
medical costs associated with the management of COVID-19.

Methods

All the clinical research globally has focused on containing
transmission and reducing mortality and morbidity associated
with COVID-19 pandemic. The pandemic has hugely impacted
the economy and stressed healthcare systems worldwide. We
aimed in our study to calculate the direct cost of the pandemic
in the health sector in Saudi Arabia.
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FIGURE 1

Distributions rate of hospitalized patients diagnosed with COVID-19 among Saudi regions, Mar 2020-Jan 2021.

Study design and data source

A retrospective cohort study was conducted based on
data collected on patients hospitalized with COVID-19 at 10
governmental institutions selected by the ministry of health
as references and centers for treating coronavirus in eight
regions in Saudi Arabia. We have tried to cover as much as
we can from the hospitals who have high number of COVID-
19 cases in Saudi Arabia which are represented in the included
cities in this study. The study period started on March 1st,
2020, and ended on January 30th, 2021. The patients included
in this study were individuals who were hospitalized and
followed until discharge or in-hospital death or those whose
final follow-up event occurred at the latest on January 30th,
2021.

The study calculated the economic costs of all cases from
the beginning of March to the end of January 2021 using the
micro-cost method. The costs included in the study were the
direct medical costs, i.e., the costs directly related to medical
services, such as health care services, hospital stays, laboratory
investigations, treatment, outcomes, and other related care.

The following variables were collected from patient
medical records and anonymously entered into a web-
based electronic form. When possible, the patient data
included demographics characteristics (e.g., age, gender,
marital status, and geographic region). Medical information
(e.g., comorbidities, length of hospital stay, length of

intensive care unit or isolation room or general ward stay)
was also collected. Furthermore, the direct medical care
costs were collected, including laboratory and diagnostic
test costs [e.g., complete blood count (CBC), liver and
cardiac enzymes, renal functions, biochemistry, swabs,
cultures, chest X-rays, and computerized tomography
(CT) scans], treatment costs including medications (e.g.,
antivirals, antimalaria, biologics, antibiotics, immunoglobulin,
anticoagulants, and plasma), supportive therapy (e.g.,
mechanical ventilation and pneumatic compression
devices), hospital stay (including room fees; intravenous
sets and fluids in isolation rooms, intensive care units, and
general wards; and cost of care provided by physicians
and nurses).

The ministry of health is responsible for providing a
management guideline on COVID-19 treatment to be followed
by all hospitals that treat patients with COVID-19. Therefore,
there is a specific standard to treat these patients.

All medications were obtained from the National Unified
Procurement Company pricing list for medications that are
available according to the Ministry of Health (antivirals,
antimalarial drugs, biologics, antibiotics, immunoglobulin, and
anticoagulants). In addition, other medical costs, such as
hospitalization fees [including for general wards and intensive
care units (ICUs)] and fees for physician consultations and
nurse care, laboratory tests, diagnostics tests, and all supportive
therapies (mechanical ventilation, intravenous fluids, and
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TABLE 1 Basic characteristics of patients hospitalized with COVID-19.

Variables Relationship with death and discharge Total

Discharge (N = 4,712) Death (N = 574) N = 5286 %

N % N %

Groups of age (years)

18–29 241 4.56 15 0.28 256 4.89

30–44 1,190 22.51 102 1.93 1,292 24.44

45–64 2,091 39.56 252 4.77 2,343 44.32

≥ 65 1,146 21.68 202 3.82 1,348 25.50

Gender

Male 3,688 69.77 493 9.33 4,181 79.1

Female 1,028 19.45 81 1.53 1,109 20.98

Smoking 1,727 32.67 283 5.35 2,010 38.02

Supporting therapy

Mechanical ventilation 1,554 29.4 218 4.12 1,772 33.52

Cuffs of pneumatic compression devices 230 4.35 2 0.04 232 4.39

Comorbidities 2,940 55.62 496 9.4 3,436 65

Hypertension 1,527 28.89 198 3.74 1,725 32.6

Diabetes mellitus 1,388 26.26 253 4.79 1,641 31.04

Heart disease 328 6.21 116 2.19 444 8.4

Asthma 233 4.41 22 0.41 255 4.82

Cancer 33 0.62 46 0.87 79 1.5

Kidney disease 112 2.12 23 0.44 135 2.56

Obese 183 3.46 23 0.44 206 3.89

Anemia 75 1.42 2 0.04 77 1.46

Benign prostatic hyperplasia 54 1.02 12 0.23 66 1.25

Ischemic stroke 52 0.98 30 0.57 82 1.55

Epilepsy 47 0.89 17 0.32 64 1.21

Autoimmune disease 31 0.59 3 0.06 34 0.63

pneumatic compression devices), were obtained from the
Ministry of Health.

Excluded costs

Personal protective equipment (e.g., N95 masks, gowns,
protective eyewear), oxygen, plasma therapy, over-the-counter
medicines, and the burden-increasing cost of comorbid diseases.

Statistical analyses

The data are presented using descriptive statistics (mean,
frequencies, and percentages). All analyses were conducted
using statistical analysis software (SAS R©; version 9.4, SAS
Institute Inc., Cary, NC, USA).

This study was ethically approved by the Central
Institutional Review Board at ministry of health, Riyadh
(Registration Number 20-56 E).

Results

Epidemiological findings

A total of 5,286 adult patients admitted with COVID-19
during the period March 2020 to January 2021 were included
in the study. As shown in Figure 1, the Eastern region of Saudi
Arabia had the highest rate of admitted COVID-19 patients
(21.69%), followed by Asir (19.73%). The lowest rates were
found for the Al-Qassim region and Medina region.

The patients’ baseline demographic and general
characteristics are shown in Table 1. The age of the participants
ranged from 18 years to more than 65 years, whereby males
comprised the majority of the study population (79%). The
largest proportion of patients consisted of those aged 45–65
years (∼44.32%), followed by patients over 65 years (25.50%).

Approximately 89.14% of the patients were discharged from
the hospital, whereas 10.85% died. The mortality rate was
higher among males (85.88%) than among females (14.12%)
(Table 1).
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FIGURE 2

Hospital and ICU stay among discharged and non-surviving of hospitalized patients diagnosed with COVID-19.

Among the COVID-19 patients hospitalized in general
wards, the median hospital length of stay (LOS) was 5.5 days
(mean: 9.18 days), while the median ICU stay was 4.26 days
(mean: 7.94 days) (Figure 2).

The number of patients admitted to the ICU (41.90%)
compared to the general ward stay. 33.52% of those patients
staying in the ICU used mechanical ventilation and 78.40%
of those patients had comorbidities. The most common drug
provided to patients was dexamethasone (44.82%), followed
by favipiravir (39.29%) and hydroxychloroquine (26.63%). All
patients were given more than one prophylactic antibiotic,
and ceftriaxone was the most prescribed antibiotic (92.87%),
followed by azithromycin (64.55%).

The total cost of general ward, isolation room and
ICU stays was (US$ 3,889,551.7), (US$ 4,675,869.9), and
(US$ 24,207,296.9), respectively, including room fees
and intravenous sets and fluids (Table 2). Additionally,
nursing care costs amounted to (US$ 3,235,858.4), (US$
1,944,775.9) for general-ward care and (US$ 1,291,082.5)
for ICU care. The total physician consultation cost (US$
3,235,954.4 (was divided into ICU (US$ 1,291,178.5)
and general-ward as well as isolation room (US$
1,944,775.9) costs.

Among the total hospital service costs, total laboratory
investigations ranked the highest (US$ 5,889,751.2), followed by
medications (US$ 3,886,509.83) (Table 2; Figure 3).

Additionally, the highest costs among the laboratory
investigations were PCR testing (US$ 1,549,333.3), followed
by cardiac enzymes investigations (US$ 1,111,309.6), while the
majority of radiology service costs was for CT scans (US$
334,697.4) (Table 2; Figure 3).

Among the total ICU service costs, total ICU laboratory
investigations ranked the highest (US$ 2,078,814.09), followed
by anticoagulant prophylaxis, including mechanical and

anticoagulation drugs (US$ 1,756,263.2), and ICU medications
(US$ 1,295,333.3) (Figure 4).

Interferon beta-1 was the highest-cost medication
among the treatment options (US$ 1,672,411.9), followed
by tocilizumab (US$ 709,639.4) and then antibiotics (US$
568,654.73). The other cost of each service, is presented in
Table 2 in detail.

In contrast, the total cost of patients who died due to
COVID-19 was (US$ 17,188,542.7) (mean: US$ 4,068.31$),
while that of patients who recovered was (US$ 34,377,085.31)
(mean: US$ 6,740.3) (Table 3). Overall, the total cost of all
medical services for patients hospitalized with COVID-19 was
(US$ 51,565,627.95) (mean: US$ 11,816.13) (Table 2).

Discussion

Worldwide, health care systems have faced substantial
difficulty in terms of resource consumption and expense
management as a result of the COVID-19 outbreak.
Governments and hospitals have been compelled to make
challenging budget allocation decisions. For decision-making,
empirical evidence is critical. To make accurate judgments,
decision-makers could benefit from economic studies on
COVID-19 medical treatment. This study contributes to a
better understanding of medical care procedures and resource
use. To the best of our knowledge, there have been only a few
economic studies on COVID-19. However, we believe that our
study provides more detailed information than other studies, as
we calculated the cost for each item and service.

While differences in research methods, demographics,
health-care costs, and other factors make it difficult to compare
studies, particularly studies from different countries, several
researchers have investigated the burden of health services on
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TABLE 2 The direct medical cost of hospital services for hospitalized patients diagnosed with COVID-19.

Total USD Median

[IQR]

Mean [SD] USD

USD

Hospital stays 32,859,943 815.508 7,224.4

ICU stays 24,207,296.9 11,029.41 7,969

General ward stays 3,899,904 721.92 982.5

Isolation room stays 4,675,869 173.8 1,572.6

Total physician consultations 3,235,954.4 494.65 530.7

Total physician consultations -ICU 1,291,178.5 721.92 425.01

Total physician consultations–Ward & isolation 1,944,775.9 360.96 491.27

Total nursing care 3,235,858.4 474.59 463.35

ICU -Nursing care 1,291,082.5 588.23 425.94

Ward & isolation -Nursing care 1,9499,775.9 360.96 491.28

Mechanical ventilation 1,953,262 362.66 705.48

Cuff of pneumatic compression device 6,528.07 25.4 5.4

Laboratory investigations 5,889,751.2 89.6 95.3

CBC 149,031 51.34 18.2

Liver enzymes 433,369 80.46 49.41

Cardiac enzymes 1,111,309.6 64.17 280.5

Renal functions 706,866.3 42.78 115.8

Biochemistry 435,593.6 128.34 64.4

D-dimer 441,540.1 149.73 124.5

Swabs 488,235.3 90.64 15.6

Cultures 263,163.6 127.27 76.57

Antibiotic sensitivity test 387,005.3 71.9 112.6

Radiology services 531,631 173.8 122.2

Chest X-rays 196,042.8 36.4 17.7

CT scans 334,697.4 294.11 134.9

PCR 1,549,333.3 280.75 49.49

Medications 3,886,509.83 723.38 425.13

Lopinavir/ritonavir 18,260.19 12.63 8.63

Favipiravir 202,049.2 44.92 51.87

Interferon beta-1 1,672,411.9 758.22 798.97

Hydroxychloroquine 4,144.38 1.87 1.39

Tocilizumab 709,639.4 527.91 349.4

Anticoagulants 179,694.3 871.6 18.12

Antibiotics 568,654.73 2400.3 49.56

Immunoglobulin 45,228.61 315.8 72.96

Antifungals 488,729 74.9 173.2

Total cost 51,709,653 4,453.243 11,849.14

CBC, Complete blood count; ICU, Intensive care unit; PCR, polymerase chain reaction.

the health care system. All studies have found that the burden on
the health care system in the form of resource use and expenses
has been substantial (15–18).

This study determined that the total cost of 5,286
patients treated in different units for COVID-19 was (US$
51,508,726.60). Based on this outcome, the average cost per

patient was determined to be ≈ (US$ 10,182.5). The cost per
patient has been reported to be 3,045 USD in the United States,
(US$ 6,827) in China, (US$ 12,637.42) in Latin America, (US$
2,192) in children aged 0–19 in Korea, (US$ 4,633.43) in India
and (£ 4,847) pounds sterling in the United Kingdom (13, 15,
16, 19, 20). These differences may be attributable to differing
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FIGURE 3

Distribution of total hospital costs for hospitalized patients diagnosed with COVID-19.

FIGURE 4

Distribution of total hospital costs according to locations for hospitalized patients diagnosed with COVID-19.

treatment regimens, preferences among health professionals,
health care resource consumption rates, and medical equipment
pricing levels from country to country.

In this study, it was observed that nursing costs and length of
stay were lower in the ICU than in the general ward. This finding
might be due to ICU patients having a much shorter period of

survival and a higher risk of mortality, which frequently resulted
in a shorter LOS and eventually death. However, because of the
increased cost of health care resource utilization, the overall cost
per patient in the ICU was substantially higher than that in the
general ward. This observation is consistent with the findings of
Rae et al. (12).
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TABLE 3 The direct medical cost of hospital services for hospitalized

patients diagnosed with COVID-19 and outcomes.

Death USD Discharge USD

Total Cost 17,188,542.7 34,377,085.3

Mean [SD] 4,068.30 6,740.30

Moreover, in hospitalized patients in Turkey, the mean
LOS was 8.0 days for patients hospitalized in general wards
vs. 14.8 days for patients hospitalized in ICUs. This finding is
consistent with our studywith respect to general-wards stays and
significantly less than twice the LOS in the ICU (21).

Moreover, our results found that the total ICU cost
was (US$ 32,291,912.426) (average cost ≈ US$ 14,532.9),
whereas the total general ward cost was (US$ 19,279,848.4)
(average cost ≈ US$ 6,128.37), findings consistent with the
results of a study by Khan et al. These findings reveal
that the expense of medical care increases as the severity
of the patient’s condition increases. However, the costs of
hospitalization in general medical wards were less than
those of admission to the ICU (US$ 11,387.86) and (US$
21,279.2), respectively (11). Notably, the Khan et al. study
did not include detailed cost calculations and the total cost
of all study populations. Additionally, they investigated fewer
study populations. Moreover, ICU hospitalizations had the
highest average daily cost, according to a study that only
examined the direct medical costs of COVID-19 in South
Africa (22). The increase in the cost of critical care may be
due to most cases being severe with poor progression and
(78.4%) involving comorbidities; most such cases required
mechanical ventilation (78.4%) or expensive medications,
such as tocilizumab, interferon beta-1 (according to the
recommendations of the COVID-19 protocol from the MOH),
or systemic antifungal medications.

Our study found that for most of the full hospital
service costs, the hospital stay included room fees as well
as cost of intravenous sets and fluids in isolation rooms,
intensive care units, and general wards (63.55%), followed by
laboratory investigations. The latter represented the highest cost
(11.42%), while PCR tests were the most expensive among
the laboratory tests (26.31%). A study conducted in Greece
similarly founding the highest costs for RT–PCR tests and
hospitalization (23).

A Turkish study on 163 patients admitted to the ICU found
that the largest share of ICU costs was associated with procedural
packages (72%), followed by medication costs (12.8%). In our
study, we found that the highest costs for patient care were
associated with ICU stays, including procedural packages (75%)
and laboratory investigations (6.44%), followed by anticoagulant

prophylaxis, including mechanical and medications (5.44), and
then treatment (4%) (21).

The Ministry of Health in Saudi Arabia has released
protocols to manage incidences despite the significant
increases in morbidity and mortality from COVID-19 while
considering drug treatment strategies for inpatients in
addition to supporting medical resources and the limited
use of medications, especially antibiotics. Our study found
that antibiotics were the most commonly used medications
in managing infections associated with COVID-19. The
prescription of antibiotics peaked during the chaotic early days
of the pandemic, when physicians did not know much about
the virus and prescribed broad-spectrum antibiotics, which
are very costly. Additionally, a number of medications were
initially thought to be beneficial against COVID-19, such as
favipiravir and hydroxychloroquine. However, studies have
proven that these medications have no effect against COVID-19
(24). These developments represent additional reasons for the
high cost of treating COVID-19 patients. In contrast, several
expensive medications (e.g., remdesivir) were not utilized in
high quantities during the study period, which might have
lowered the treatment cost.

Subsequently, the ministry has issued an updated
therapeutic protocol based on global evidence regarding
the effectiveness and safety of the medications noted above.
As all countries of the world have adopted similar guidelines,
the consumption of these medicines has increased. However,
the COVID-19 epidemic has caused significant supply chain
disruptions and pricing increases for local raw materials,
which have disproportionately impacted smaller markets and
increased the costs of medications in markets with increased
consumption (25). In Denmark, price increases for versions of
10 medications averaged 71.6 percent. The increases averaged
43 and 37% in the Netherlands and Sweden, respectively. Price
increases up to 49% were observed in the United Kingdom,
primarily for azithromycin. This burden has also affected the
Saudi market (25).

The expenses of medical treatment for COVID-19 are
not only a concern for hospitals. The expense of COVID-
19 is placing a strain on a number of government agencies.
Regardless whether care is provided in private hospitals, the
Ministry of Health covers all costs (6). Medical expenditures
are increasing in line with the severity of cases, placing greater
strain on health care systems. Therefore, this research may be
of assistance to all governing bodies in planning activities and
making choices in connection with the pandemic because it
continues to affect all countries and because the study is specific
to Saudi Arabia. Additionally, it could help in planning for
any future pandemic or other outbreak of communicable and
noncommunicable disease.

This study has several strengths and limitations. Three
limitations are as follows. (1) Because the data were collected
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from patient medical records, certain information was
unavailable, such as the frequencies of laboratory and radiology
services. Also, since there are some populations are not
represented in the study like pregnant women, we do not believe
the study is represented the whole COVID-19 population
in Saudi Arabia. (2) We could not determine the costs for
personal protective equipment (e.g., N95 masks, gowns,
protective eyewear), oxygen, plasma therapy, and over-the-
counter medicines, or for the burden of comorbid disease.
(3) There was a difference in COVID-19 incidence among
the different regions. This could be due to the difference
in following the precautions (i.e., wearing masks, social
distance, and others) between the regions and population
density in some regions due to religious reasons in Mecca
and Medina, such as Alhaj and Umrah, or main cities
like Riyadh.

However, the study has the advantage of being the first–
to the best of our knowledge–to include a high number of
patients and detailed cost information per item and service.
Additionally, this study’s findings represent unique insight
into the Ministry of Health Hospital’s economic burden
while providing care for COVID-19-infected individuals
in Saudi Arabia. These cost data will be valuable for
future researchers evaluating the COVID-19 pandemic’s
increasing health care economic burden in Saudi Arabia
and the implementation of cost-effective models to assess
the possible implications of COVID-19 prevention and
treatment initiatives.

Conclusion

This national study found that COVID-19 was not
only a serious concern for patients but also a serious
economic burden on the health care system in Saudi
Arabia. This economic burden has affected all types of
direct cost within the nation’s health institutions. The
results of this study should be used to better allocate
costs in future planning for pandemics or outbreaks of
other diseases.
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