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Background: The aim of this study was to identify the predictors of hospitalization in older 
(≥60 years) patients with coronavirus disease-19 (COVID-19) in Saudi Arabia.
Methods: Patients were randomly selected from a COVID-19 database maintained by the 
Ministry of Health, Saudi Arabia. All patients were aged ≥60 years, had reverse transcrip-
tase-polymerase chain reaction (RT-PCR)-confirmed COVID-19, and were registered in the 
database during March 2020 to July 2020. Medical and sociodemographic characteristics 
were retrieved from the database. Additional data were collected by telephone interviews 
conducted by trained health professionals. Descriptive statistics and multiple logistic regres-
sion analyses were used to analyze the relationship between patient characteristics and the 
risk of hospitalization.
Results: Of the 613 included patients (51.1% females), more than half (57.3%) were 
between 60 to 69 years of age, and 53% (324/613) had been hospitalized. The indepen-
dent predictors of hospitalization included age ≥65 years (OR = 2.35, 95% CI: 1.66–3.33, 
P < 0.001), having more than one comorbidity (OR = 1.55, 95% CI: 1.09–2.20, P = 
0.01), diabetes mellitus (OR = 1.52, 95% CI: 1.09–2.11, P = 0.01), hypertension (OR = 
1.40, 95% CI: 1.007–1.97, P = 0.04), chronic kidney disease (OR = 3.87, 95% CI: 
1.41–10.58, P = 0.008), and history of hospital admission within the preceding year (OR 
= 1.69, 95% CI: 1.11–2.55, P = 0.013). Risk of hospitalization was lower in males (OR = 
0.65, 95% CI: 0.43–0.90, P = 0.01) and in patients co-living with health care workers 
(OR = 0.64, 95% CI: 0.43–0.96, P = 0.03).
Conclusion: Factors associated with higher risk of COVID-19-associated hospitalization 
should be used in prioritizing older adults’ admission. Future studies with more robust 
designs should be conducted to examine the risk of COVID-19-associated illness severity 
and mortality.
Keywords: COVID-19, older adults, hospitalization, diabetes, hypertension, chronic kidney 
disease, Saudi Arabia

Introduction
The coronavirus disease-2019 (COVID-19) pandemic has ravaged the world 
for more than a year and caused more than two million deaths.1,2 Multiple 
studies have shown that older adults with COVID-19 have high risk of 
mortality, mainly due to the presence of multiple comorbidities.3–7 In addition, 
many studies have shown that older patients are more likely to need intensive 
care unit (ICU) admission for management of respiratory complications.8–11 

Among the elderly, heart failure, peripheral artery disease, C-reactive protein 
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level, need for oxygen support, respiratory rate, pre-
sence of lung crackles at presentation, shorter interval 
from onset of symptoms to hospitalization, length of 
hospital stay, and male sex have been shown to be 
associated with higher risk of mortality;12 however, 
old age remains an independent risk factor for both 
hospitalization and mortality after controlling for 
a myriad of factors.13–16

The Kingdom of Saudi Arabia reported its first case 
of COVID-19 on March 2, 2020, and by November 17, 
2020, a total of 353,918 confirmed COVID-19 cases had 
been reported.17,18 As in other countries, it is highly 
likely that older Saudi patients with COVID-19 — espe-
cially those with comorbidities such as, diabetes, hyper-
tension, chronic kidney disease (CKD), and bronchial 
asthma — have higher risk of hospitalization and 
death.12–16,19–21 However, no study has so far explored 
the predictors of hospitalization in this vulnerable popu-
lation in Saudi Arabia. Therefore, in this study we 
aimed to determine the sociodemographic and clinical 
predictors of hospitalization in older adults with 
COVID-19 in Saudi Arabia. Better awareness regarding 
the risk factors for hospitalization will be useful for 
health policy planning and will enable more efficient 
allocation of limited resources.

Methods
Study Population and Data Collection
The study population was selected from the COVID-19 
database maintained by the Ministry of Health (MOH) 
Saudi Arabia.18 This database, which is part of the 
Health Electronic Surveillance Network (HESN), con-
tains the details of all reverse transcriptase polymerase 
chain reaction (RT-PCR)-confirmed cases of COVID-19 
in Saudi Arabia. A total of 10,368 elderly (≥60 years) 
COVID-19 patients were registered in the database from 
March 2020 to June 2020. We performed systematic 
random sampling and selected every ninth patient for 
this cross-sectional study. The 1152 patients thus 
selected were contacted over the telephone and asked 
about their willingness to participate in the study. Only 
those who were willing to sign written informed consent 
and provide all requested information were included in 
the study.

Medical and sociodemographic data of the enrolled 
patients including proof of hospitalization were 
retrieved from the database. Further, seven trained 

MOH employees (one physician, five nurses, and one 
administrative assistant) contacted each patient over 
the telephone to collect additional data regarding mar-
ital status, educational level, smoking history, whether 
co-living with a healthcare worker (HCW), whether 
hospitalized for COVID-19, number and type of 
comorbidities, history of hospital admission for other 
diseases in the preceding year, symptoms, and so on. 
Comorbidities were classified according to the 
International Classification of Diseases-10 (ICD-10).22 

The data collection took place between July and 
September 2020. The collected information was sys-
tematically entered into an electronic database that was 
regularly reviewed by the first and third authors to 
ensure consistency.

The ethical principles of the Declaration of Helsinki 
were adhered to during collection, handling, and storage of 
data, and all care was taken to protect patient confidenti-
ality. This study was approved by the Ethics Review Board 

Figure 1 Flowchart showing patient recruitment.
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Committee of the Central Ministry of Health, Riyadh, 
Saudi Arabia (No: 20–156M).

Statistical Analysis
Assuming a response rate of 50%, a minimum sample 
size of 371 would be required to detect a significant 
difference between groups with a margin of error of 5%. 

However, to ensure sampling adequacy, a sample size of 
at least 415 patients was planned. Descriptive statistics 
were used to analyze baseline sociodemographic and 
clinical characteristics. Categorical variables were sum-
marized as counts and percentages and compared 
between groups using the Chi-squared or Fisher’s exact 
test, as appropriate. Numerical data were checked for 

Table 1 Sociodemographic Characteristics of the COVID-19 Patients

Characteristics Total N = 613 Hospitalized n = 324 Nonhospitalized n = 289 P

Age (years)

60–69 351 (57.3%) 157 (48.5%) 194 (67.1%) <0.001

70–79 180 (29.4%) 110 (34.0%) 70 (24.2%)

80–89 62 (10.1%) 44 (13.6%) 18 (6.2%)

≥90 20 (3.3%) 13 (4.0%) 7 (2.4%)

Sex

Male 300 (48.9%) 144 (44.4%) 156 (54.0%) 0.018

Female 313 (51.1%) 180 (55.6%) 133 (46.0%)

Co-living with HCW

Yes 130 (21.2%) 58 (17.9%) 72 (24.9%) 0.034

No 483 (78.7%) 266 (82.1%) 217 (75.1%)

Smoking status

Former smoker 94 (15.3%) 59 (18.2%) 35 (12.1%) 0.056

Current smoker 21 (3.4%) 7 (2.2%) 14 (4.8%)

Never smoker 495 (80.8%) 257 (79.3%) 238 (82.4%)

Missing 3 (0.5%) 1 (0.3%) 2 (0.7%)

Region of residence

Riyadh 209 (34.1%) 99 (30.6%) 110 (38.1%) 0.139

Eastern region 141 (23.0%) 66 (20.4%) 74 (25.6%)

Makkah 160 (26.1) 94 (29.0) 66 (22.8)

Madinah 41 (6.7%) 24 (7.4%) 17 (5.9%)

Al-Qassim 12 (2.0%) 8 (2.5%) 4 (1.4%)

Aseer 16 (2.61) 11 (3.4) 5 (1.73)

Najran 8 (1.3%) 6 (1.9%) 2 (0.7%)

Al-Baha 5 (0.8%) 4 (1.2%) 1 (0.3%)

Tabuk 4 (0.7%) 2 (0.6%) 2 (0.7%)

Hail 4 (0.7%) 3 (0.9%) 1 (0.3%)

Northern borders 1 (0.2%) - 1 (0.3%)
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Table 2 Clinical Characteristics of the Patients

Characteristics Total N = 613 Hospitalized n = 324 Nonhospitalized n = 289 P

Comorbidity

Any condition 506 (82.5%) 278 (85.8%) 228 (78.9%) 0.024

More than one condition 212 (34.6%) 131 (40.4%) 81 (28.0%) 0.001

Flu vaccination

Yes 83 (13.5%) 40 (12.3%) 43 (14.9%) 0.537

No 439 (71.6%) 238 (73.5%) 201 (69.6%)

Not sure 91 (14.8%) 46 (14.2%) 45 (15.6%)

Hospital admission within the past year

Yes 137 (22.3%) 91 (28.1%) 46 (15.9%) <0.001

No 476 (77.7%) 233 (71.9%) 243 (84.1%)

Symptoms

Fever 426 (69.5%) 242 (74.7%) 184 (63.7%) 0.005

Cough 348 (56.8%) 205 (63.3%) 143 (49.5%) 0.002

Sore throat 232 (37.8%) 124 (38.3%) 108 (37.4%) 0.518

Runny nose 120 (19.6%) 61 (18.8%) 59 (20.4%) 0.450

Shortness of breath 269 (43.9%) 176 (54.3%) 93 (32.2%) <0.001

Vomiting 96 (15.7%) 64 (19.8%) 32 (11.1%) 0.012

Nausea 146 (23.8%) 88 (27.2%) 58 (20.1%) 0.065

Dizziness 189 (30.8%) 123 (38.0%) 66 (22.8%) <0.001

Headache 211 (34.4%) 103 (31.8%) 108 (37.4%) 0.147

Loss of smell or taste 272 (44.4%) 137 (42.3%) 135 (46.7%) 0.007

Change in taste 28 (4.6%) 14 (4.3%) 14 (4.8%) 0.757

Mouth ulcers 6 (1.0%) 1 (0.3%) 5 (1.7%) 0.105

Diarrhea 205 (33.4%) 121 (37.3%) 84 (29.1%) 0.056

Tiredness or general fatigue 478 (78.0%) 276 (85.2%) 202 (69.9%) <0.001

Weight loss 145 (23.7%) 83 (25.6%) 62 (21.5%) 0.226

Weight gain 5 (0.8%) 3 (0.9%) 2 (0.7%) >0.999

Eye redness/itching 21 (3.4%) 9 (2.8%) 12 (4.2%) 0.350

Back pain 101 (16.5%) 52 (16.0%) 49 (17.0%) 0.763

Leg pain 71 (11.6%) 39 (12.0%) 32 (11.1%) 0.710

Joint pain 158 (25.8%) 79 (24.4%) 79 (27.3%) 0.404

Abdominal pain 50 (8.2%) 31 (9.6%) 19 (6.6%) 0.176

Muscle spasms 2 (0.3%) 2 (0.6%) – 0.501

(Continued)
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normality using the Shapiro–Wilk test and summarized 
as medians (and interquartile ranges; IQR). For the 
median length of stay (LOS), the Mann–Whitney 
U-test and Kruskal–Wallis tests were used to compare 
differences between two and more than two independent 
variables, respectively. Simple and multiple logistic 
regression analyses were conducted to identify the inde-
pendent predictors of hospitalization, such as, age 
groups, gender, co-living with an HCW, smoking status, 
presence of any health condition, number of comorbid-
ities, specific chronic health conditions, such as dia-
betes, hypertension, CKD, heart disease, and history of 
admission within the past year; the odds ratios (ORs) 
and 95% confidence intervals (CIs) were calculated. The 
significance level was at α = 0.05. Statistical analysis 
was performed using SPSS 24 (IBM Corp., Armonk, 
NY, USA).

Results
Sociodemographic Characteristics
Of the 1152 patients initially selected from the database, 
only 613 (53.21%) consented to participate and were 

interviewed. These patients were divided into two 
groups: a hospitalized group (324/613, 52.85%) and 
a nonhospitalized group (289/613, 47.1%) (Figure 1). 
Table 1 summarizes the sociodemographic characteristics 
of the patients.

Most of the patients (531/613, 86.7%) were between 
60 and 79 years of age. The proportion of patients aged 
≥70 years was significantly higher in the hospitalized 
group than in the nonhospitalized group: 51.5% (167/ 
324) vs 32.9% (95/289), P < 0.001. The proportion of 
female patients was significantly higher in the hospita-
lized group than in the nonhospitalized group (55.6% vs 
46.0%, P = 0.018). Overall, 21% (130/613) of patients 
reported co-living with HCWs; the proportion was sig-
nificantly lower in the hospitalized group than in the 
nonhospitalized group: 17.9% (58/324) vs 24.9% (72/ 
289), P = 0.034.

Clinical Characteristics
The majority of patients hospitalized for COVID-19 
(270/324, 83.33%) were admitted to the hospital 
wards; only 54/324 (16.67%) patients were admitted 
to ICUs. Among the patients admitted to ICUs, the 

Table 2 (Continued). 

Characteristics Total N = 613 Hospitalized n = 324 Nonhospitalized n = 289 P

Swollen ankles or feet 3 (0.5%) 1 (0.3%) 2 (0.7%) 0.604

Chills 15 (2.4%) 10 (3.1%) 5 (1.7%) 0.278

Loss of appetite 279 (45.5%) 172 (53.1%) 107 (37.0%) <0.001

Hemoptysis 2 (0.3%) 2 (0.6%) – 0.501

Altered smell of urine 3 (0.5%) 2 (0.6%) 1 (0.3%) >0.999

Dark urine discoloration 4 (0.7%) 2 (0.6%) 2 (0.7%) >0.999

Difficulty urinating 12 (2.0%) 7 (2.2%) 5 (1.7%) 0.701

Fainting 5 (0.8%) 4 (1.2%) 1 (0.3%) 0.377

Itching 5 (0.8%) 2 (0.6%) 3 (1.0%) 0.671

Rash 3 (0.5%) 1 (0.3%) 2 (0.6%) 0.604

Skin ulcers 2 (0.3%) 2 (0.6%) – 0.501

Numbness or tingling 20 (3.3%) 10 (3.1%) 10 (3.5%) 0.795

Presence of symptoms

Asymptomatic 50 (8.2%) 17 (5.2%) 33 (11.4%) 0.005

Symptomatic 563 (91.8%) 307 (94.8%) 256 (88.6%)
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majority (45/54, 83.3%) were ≥65 years old. More than 
half of the patients admitted to ICUs (30/54, 55.6%) 
needed mechanical ventilation, and among these the 
majority (83.3%, 25/30) were ≥65 years. Table 2 lists 
the clinical characteristics of the patients. 

Comorbidities were significantly more common in hos-
pitalized patients, with at least one comorbidity being 
present in 85.8% (278/324) of the patients in the hos-
pitalized group vs 78.9% (228/289) of the patients in 
the nonhospitalized group (P = 0.024); moreover, 

Figure 2 Rates of chronic health conditions among hospitalized and nonhospitalized patients.

Figure 3 Rates of commonly reported symptoms in hospitalized and nonhospitalized patients.
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a significantly larger proportion of hospitalized patients 
had more than one comorbidity: 40.4% of hospitalized 
patients vs 28% of nonhospitalized patients (P = 
0.001). Diabetes mellitus, hypertension, heart disease, 
and CKD were all significantly more prevalent in hos-
pitalized patients than in nonhospitalized patients (all 
P < 0.05; Figure 2). Only 13.5% (83/613) of patients 
reported receiving flu vaccination prior to COVID-19 
infection; there was no significant difference between 
hospitalized and nonhospitalized patients. History of 
hospital admission within the past year was reported 
by 22.3% (137/613) of patients; the proportion was 
significantly higher in the hospitalized group than in 
the nonhospitalized group: 28.1% (91/324) vs 15.9% 
(46/289), P < 0.001.

COVID-19-related symptoms (such as fatigue, fever, 
cough, loss of appetite, shortness of breath, dizziness, and 
vomiting) were significantly more common in the hospi-
talized group than in the nonhospitalized group (P < 0.05; 
Figure 3); however, loss of smell/taste was more common 
among nonhospitalized patients (P = 0.007).

In the hospitalized group, median length of hospital 
stay was 10 days (IQR, 11.5 days). The median length of 
stay was significantly longer for those with heart disease 
than for those without heart disease (13.5 days vs 10.5 
days, P = 0.04), and for patients with CKD than for those 
without CKD (19 days vs 10 days, P = 0.01). Table 3 
shows the median length of hospital stay across some 
patients’ characteristics. Herbal and food supplements 
were largely utilized among patients in the study. Honey, 
ginger, lemon, and vitamin C were used by at least 40% of 
the patients, as shown in Figure 4.

Predictors of Hospitalization
Table 4 and Figure 5 show how different sociodemo-
graphic and clinical variables were associated with higher 
risk of hospitalization. Patients aged ≥65 years had more 
than two times higher risk of hospitalization than patients 
aged <65 years (OR = 2.35, 95% CI: 1.66–3.33, P < 
0.001). Male patients had 34.7% lower risk of hospitaliza-
tion than female patients (OR = 0.65, 95% CI: 0.47–0.90, 
P = 0.01). Patients living with HCWs had 35.5% lower 
risk of hospitalization than patients not living with HCWs 
(OR = 0.64, 95% CI: 0.43–0.96, P = 0.03). Patients with 
more than one comorbidity had 55.8% higher risk of 
hospitalization than patients with only one or no comor-
bidity (OR = 1.55, 95% CI: 1.09–2.20, P = 0.01). Patients 

Table 3 Total Length of Stay in the Hospital (Ward/ICU) 
Stratified by Some Baseline Characteristics

Characteristics Median (IQR) P

Total 10 (11.5) –

Age (years)

<65 10 (12) 0.979

≥65 11 (11)

Age-group

60–69 10 (12.5) 0.957

70–79 12 (10.0)

80–89 10 (9.0)

≥90 11 (9.5)

Sex

Male 10 (14.0) 0.784

Female 11 (9.0)

Co-living with HCW

Yes 13 (12.0) 0.164

No 10 (10.0)

Comorbidity

Yes 11 (13.0) 0.157

No 9.0 (7.0)

More than one comorbidity

Yes 12.5 (12.0) 0.087

No 10 (11.25)

Diabetes

Yes 11 (13) 0.545

No 10 (8.0)

Hypertension

Yes 11 (12.0) 0.540

No 10 (8.5)

Heart disease

Yes 13.5 (10.5) 0.044

No 10 (12.0)

Chronic kidney disease

Yes 19 (17.5) 0.010

No 10 (10)

Abbreviations: IQR, interquartile range; HCW, healthcare worker.
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with diabetes had 52.1% higher risk of hospitalization than 
patients without diabetes (OR = 1.52, 95% CI: 1.09–2.11, 
P = 0.01). Patients with hypertension had 40.9% higher 
risk of hospitalization than patients without hypertension 
(OR = 1.40, 95% CI: 1.007–1.97, P = 0.04). Patients with 
CKD had almost four times higher risk of hospitalization 
than patients without CKD (OR = 3.87, 95% CI: 1.41–-
10.58, P = 0.008). Patients with history of admission to 
hospital in the past year had 69.2% higher risk of hospi-
talization than patients without history of hospital admis-
sion within the past year (OR = 1.69, 95% CI: 1.11–2.55, 
P = 0.013). Patients with heart disease had 63.5% higher 
risk of hospitalization than patients without heart disease, 
but it was not statistically significant (OR = 1.45, 95% CI: 
0.95–2.23, P = 0.08).

Discussion
This study aimed to identify the factors associated with 
risk of hospitalization among adults aged 60 years and 
above in Saudi Arabia. We found age ≥65 years to be an 

independent predictor of hospitalization. This is consis-
tent with several previous studies, including a recently 
published study from Denmark that found older age to 
be a significant predictor of hospitalization and mortality 
after controlling for sex and a number of 
comorbidities.14 Consistent with earlier studies, we 
found that the presence of multiple comorbidities — 
which is common in this age-group — increased the 
risk of hospitalization.5,14–16,19,20

Specific health conditions that were associated with 
higher risk of hospitalization included diabetes, hyper-
tension, and CKD. A recently published meta-analysis 
of 47 studies (with a total sample size of 13,268 
COVID-19 patients) found diabetes to be significantly 
associated with a higher risk of severe disease and 
mortality.23 This is very concerning, given the high 
prevalence of diabetes in the Saudi population in gen-
eral and in older adults in particular, where the pre-
valence is as high as 20%.24 Although hypertension has 
been found to be associated with worse clinical 

Figure 4 The rates of herbal and food supplements’ utilization among the study sample.
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outcomes in COVID-19 patients, no study has so far 
shown hypertension to be an independent risk factor 
for severe COVID-19 illness or mortality.25 In the 
present study, we found that hypertension and CKD 
were independent predictors of hospitalization and 
longer hospital stay. Multiple previous studies have 
reported significantly increased risk of mortality 
among COVID-19 patients with compromised renal 
function.14,26 Williamson et al analyzed a large data-
base in England and found that patients with estimated 
glomerular filtration rate <30/min/1.73 m2 and those on 
dialysis had significantly higher risk of morality.26 This 
is alarming because there is a high prevalence of CKD 
among older adults in Saudi Arabia.27 Cardiovascular 
disease (including coronary artery disease and heart 
failure) has been previously shown to be associated 

with higher risk of hospitalization and mortality in 
patients with COVID-19.14,26 In the present study, 
however, although heart disease was associated with 
high risk of hospitalization and prolonged hospital 
stay, it was not an independent predictor of these out-
comes; the failure to demonstrate a significant associa-
tion may have been because of the relatively small 
number of patients with heart disease in our 
sample.14,26 In a previous study, severe asthma (ie, 
with history of recent use of oral corticosteroid) was 
a risk factor for mortality in COVID-19 patients.26 In 
our study, bronchial asthma was not significantly asso-
ciated with risk of hospitalization; however, we did not 
stratify patients based on history of recent use of oral 
corticosteroids.

Interestingly, in the present study, male sex was 
associated with lower risk of hospitalization. While 
most previous studies have found that male patients 
have significantly higher risk of hospitalization, ICU 
admission, and death,14,26,28–30 a recently published 
study from Saudi Arabia found no significant difference 
in mortality between male and female patients hospita-
lized for COVID-19.31 Meanwhile, it should be empha-
sized that the lower risk of hospitalization that we found 
among older adult males does not necessarily mean 
lower mortality, as this study did not follow-up patients 
post-discharge.

Another interesting finding was the lower risk of 
hospitalization among patients co-living with HCWs. 
This is likely due to the better, and more informed 
care provided to family members by HCWs.32 In 
our sample, history of hospital admission within the 
past year was an independent predictor of hospitaliza-
tion for COVID-19. This is in line with a previous 
Danish study on a large cohort of COVID-19 
patients.14 Current smoking was not associated with 
risk of hospitalization, which is in accordance with the 
Williamson et al study.26

COVID-19-related symptoms such as fatigue, fever, 
cough, sore throat, shortness of breath, vomiting, dizzi-
ness, and loss of appetite were common in all patients, 
though they were relatively more common among 
hospitalized patients. This finding is consistent with 
two previously published studies from Saudi 
Arabia.28,33

This study has many limitations. First, the study only 
included older adults who survived COVID-19 infection 
since complete data were not available on patients who 

Table 4 Unadjusted Odds Ratios (ORs) for the Risk of 
Hospitalization of Selected Patients’ Characteristics

Characteristics Unadjusted OR 
(95% CI)

P

Age (≥65 years) 2.287 (1.623–3.221) <0.001

Age-group

60–69 (ref) - -

70–79 1.922 (1.332–2.772) <0.001

80–89 2.989 (1.661–5.380 <0.001

≥90 2.271 (0.885–5.380) 0.088

Sex (male) 0.682 (0.496–0.938) 0.019

Co-living with HCW (Yes) 0.657 (0.445–0.970) 0.035

Smoking status

Never (ref) - -

Current smoker 0.463 (0.184–1.167) 0.103

Former smoker 0.463 (0.042–5.140) 0.531

Comorbidity (Yes) 1.617 (1.061–2.463) 0.025

More than one comorbidity (Yes) 1.464 (1.156–1.855) 0.002

Diabetes mellitus (Yes) 1.631 (1.184–2.248) 0.003

Hypertension (Yes) 1.574 (1.140–2.175) 0.006

Heart disease (Yes) 1.635 (1.078–2.479) 0.021

Chronic kidney disease (Yes) 3.937 (1.465–10.580) 0.007

Hospital admission within the 
past year (Yes)

2.063 (1.386–3.070) <0.001

Abbreviation: HCW, healthcare worker.
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died. Second, the study findings are subject to informa-
tion and documentation bias since the data were 
retrieved from an electronic database or via telephone -
interviews.34 Moreover, the cognitive strain on older 
adults asked multiple questions over the telephone may 
have resulted in an acquiescence bias.35 Third, nonre-
sponse bias cannot be excluded, since not all selected 
patients agreed to participate in the study, which can 
influence the results significantly.36 Finally, this was 
a cross-sectional study and so no causal relationship 
between any of the examined clinical/sociodemographic 
variables and the risk of hospitalization can be 
established.

Conclusion
The factors associated with high risk of hospitalization 
for COVID-19 in Saudi Arabia include older age; pre-
sence of multiple comorbidities; presence of diabetes, 
hypertension, or CKD; female sex; and hospital admis-
sion within the previous year. Further well-designed 
studies are necessary to confirm our findings. Future 
studies should examine the factors associated with 
higher risk of hospitalization and mortality among 
elderly patients with COVID-19 in Saudi Arabia using 
more robust study designs, which will help in efficient 
allocation of health resources.

Abbreviations
CI, confidence interval; CKD, chronic kidney disease; 
COVID-19, coronavirus disease-19; HESN, Health 
Electronic Surveillance Network; HCW, healthcare 
worker; ICD-10, international classification of diseases- 
10; ICU, intensive care unit; IQR, interquartile range; 
MOH, Ministry of Health; OR, odds ratio; RT-PCR, 
reverse transcriptase polymerase chain reaction.
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