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Abstract

Introduction: This systematic review aimed to identify population risk factors for severe disease and mortality in COVID-19
within the Saudi Arabian context, focusing specifically on interventional studies and clinical trials conducted up to July 2022.
The review aimed to synthesize existing evidence, provide insights into effective interventions, and inform clinical practice and
public health strategies.

Methods: A comprehensive search strategy was developed to identify relevant studies in electronic databases and additional
sources. Inclusion criteria were defined to encompass interventional and cohort studies conducted in Saudi Arabia during the
specified timeframe. Two independent reviewers screened studies, extracted data, and assessed study quality. Data synthesis
involved comparing risk differences and effectiveness of interventions across studies.

Results: Seven interventional studies and clinical trials and cohort met the inclusion criteria. Sample sizes varied from 52 to
4670 participants. Interventions included pharmacological treatments (e.g., remdesivir), behavioral interventions (e.g., mask-
wearing promotion), and healthcare delivery strategies (e.g., telemedicine services). Effectiveness varied across interventions,
with remdesivir and telemedicine services demonstrating significant reductions in mortality and hospital admissions,
respectively. Hydroxychloroquine administration and behavioral interventions did not show significant differences in outcomes
compared to control groups.

Conclusions: This review highlights the effectiveness of certain interventions, such as remdesivir and telemedicine services,
in reducingsevere disease and mortality in COVID-19 within the Saudi Arabian population. However, the effectivenessof other
interventions, such as hydroxychloroquine administration and behavioral interventions, remains inconclusive. These findings
underscore the need for tailored approaches in COVID-19 management and emphasize the importance of ongoing research and
evidence-based practice.
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Introduction

The COVID-19 pandemic has had a profound impact
on global health, with significant variations in disease
severity and mortality rates observed across different
populations. In Saudi Arabia, as in many other
countries, understanding the risk factors associated
with severe illness and death from COVID-19 is
crucial for informing public health interventions and
clinical management strategies. Recent studies have
highlighted the importance of demographic factors
such as age and gender in influencing disease
outcomes. For instance, older adults have been
consistently shownto be at higher risk of developing
severe COVID-19 illness, with mortality rates
increasing exponentially with age [1]. Additionally,
male gender has been associated with a higher
likelihood of severe disease and mortality compared to
females [2].

Moreover, underlying medical conditions have
emerged as significant predictors of poor COVID-19
outcomes. Individuals with comorbidities such as
hypertension, diabetes, cardiovascular disease, and
chronicrespiratory conditions have been found to be
at increased risk of severe illness and mortality [3].
The prevalence of these comorbidities varies across
populations, contributing to disparities in COVID-19
outcomes. In Saudi Arabia, where non-communicable
diseases are prevalent, understanding the impact of
these conditions on COVID-19 outcomes is of
particular importance [4]. Furthermore,
socioeconomic factors play a crucial role in shaping
the risk of severe disease and mortality from COVID-
19. Access to healthcare services, living conditions,
and occupational exposures can all influence an
individual's risk of infection and subsequent
outcomes. Disparities in healthcare access and
infrastructure may exacerbate existing inequalities in
disease burden and outcomes, particularly among
marginalized communities [5]. In Saudi Arabia, where
there may be disparities in access to healthcare and
living conditions, understanding the intersection of
socioeconomic factors with COVID-19 outcomes is
essential [6]. Given the multifactorial nature of severe
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COVID-19 outcomes, acomprehensive understanding
of population risk factors is needed to inform targeted
public health interventions and clinical management
strategies. By synthesizing existing evidence from
studies conducted in Saudi Arabia, this systematic
review aims to identify and evaluate the population
risk factors associated with severe disease and
mortality in COVID-19. Such insights are critical for
guiding policy decisions and resource allocation to
mitigate the impact of the pandemic on the Saudi
Avrabian population [7].

Methods

The systematic review followed a predetermined
protocol to ensure rigorous and transparent
methodology. A comprehensive search strategy was
developed to identify relevant studies. Medical subject
headings (MeSH) terms and keywords related to
COVID-19, population risk factors, severe disease,
mortality,and Saudi Arabia wereused. The search was
conducted in multiple electronic databases, including
PubMed, Embase, Scopus, and Web of Science.
Additional sources, such as grey literature and
reference lists of relevant studies, were also searched
to minimize publication bias.

Inclusion criteria were defined based on theresearch
question and objectives of the review. Studies were
included if they met the following criteria: (1)
conducted in Saudi Arabia; (2) published in the last
pandemic years up to July 2022; (3) focused on
COVID-19; (4) examined population risk factors for
severe disease or mortality; and (5) were
interventional studies. Only interventional studies
were included to provide insights into potential
modifiable risk factorsandinterventions. Studies were
excluded if they were not conducted in Saudi Arabia,
did not focus on COVID-19, were not interventional,
or were published outside the specified timeframe.
Afterremovingduplicates, two independent reviewers
screened the titles and abstracts of identified studies
against the inclusion and exclusion criteria. Full-text
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articles of potentially relevant studies were then
retrieved and assessed for eligibility. Any
discrepancies between reviewers were resolved
through discussion or consultation with a third
reviewer. Data extraction was performed using a
standardized form to capture relevant information
from included studies. This included study
characteristics (e.g., authors, publication year),
participant demographics (e.g., age, gender), study
design, intervention details (if applicable), and
outcomes related to populationrisk factors for severe
disease and mortality in COVID-19. Data extraction
was conducted by one reviewer and verified by a
second reviewer to ensure accuracy and consistency.

Quality assessment of included studies was conducted
toevaluatetheriskofbiasandmethodological quality.
The Cochrane Risk of Bias tool was used for
randomized controlled trials, while the Newcastle-
Ottawa Scale was used for observational studies.
Studies were assessed for various aspects of quality,
including selection bias, confounding, and
measurement of outcomes. Finally, the findings of the
included studies were synthesized narratively,
considering the heterogeneity of study designs and
populations. Where appropriate, meta-analysis was
conducted to pool quantitative data on the association
between population risk factors and COVID-19
outcomes. The review's findings were interpreted in
light of the study objectives and limitations, providing
insights into the population risk factors for severe
disease and mortality in COVID-19 among the Saudi
Arabian population.

Results and discussion

The results of the systematic review identified a total
of seven interventional studies and clinical trials
conducted in Saudi Arabia, focusing on population
risk factors for severe disease and mortality in
COVID-19. The sample sizes across the included
studies varied, with the smallest study enrolling 50
participants [11], while the largest study included 500
participants [17]. The included studies employed a
variety of interventions aimed at mitigating the risk of
severe disease and mortality in COVID-19. These
interventions ranged from pharmacological treatments
to behavioral interventions and healthcare delivery
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strategies. Pharmacological interventionsincluded the
use of antiviral medications, immunomodulators, and
repurposed drugs such as hydroxychloroquine and
remdesivir [12,13]. Behavioral interventions focused
on promoting mask-wearing, social distancing, and
hand hygiene practices [14]. Healthcare delivery
strategies included telemedicine services, remote
monitoring, and early hospitalization protocols
[15,16,17]. Across the included studies, the
effectiveness of interventions varied. Some studies
reported a significant reduction in the risk of severe
disease and mortality associated with the intervention.
For example, one study evaluating the use of
remdesivir found a 30% reduction in mortality among
patients receiving the drug compared to standard care
(RR: 0.70, 95% CI: 0.50-0.90) [13]. Another study
assessing the impact of telemedicine services reported
a 25% reductionin hospitaladmissions among patients
enrolled in the intervention group (RR: 0.75,95% CI:
0.60-0.90) [17]. However, not all interventions
demonstrated significant effectiveness in reducing
COVID-19-related outcomes. A study investigating
the use of hydroxychloroquine did not find a
statisticallysignificant difference in mortality between
the intervention and control groups (RR: 1.10, 95%
Cl:  0.90-1.30) [12]. Similarly, a behavioral
intervention promoting mask-wearing and social
distancing did not show a significant reduction in the
risk of severe disease or mortality [14].

When comparing the results of the included studies, it
is important to consider the differences in study
designs, populations, and intervention strategies.
Variability in patient characteristics, such as age,
comorbidities, and disease severity, may influence the
effectiveness of  interventions.  Additionally,
differences in the implementation and adherence to
interventionsacross study settings could contribute to
heterogeneity in outcomes. Overall, the findings from
the included interventional studies and clinical trials
provide valuable insights into potential strategies for
mitigating the risk of severe disease and mortality in
COVID-19 among the Saudi Arabian population.
However, further research is needed to better
understand the optimal interventions and their
effectiveness in different population groups and
settings. The findings of this systematic review
provide valuable insights into the effectiveness of
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various interventions in mitigating the risk of severe
disease and mortality in COVID-19 within the Saudi
Arabian context. The comparison of risk differences
among the included interventional studies and clinical
trials sheds light on the efficacy of different strategies
employed in managing COVID-19 outcomes.
Additionally, juxtaposing these findings with those
from the broader medical literature on interventions
for COVID-19 allows for a comprehensive
understanding of the comparative effectiveness of
various approaches. Among the included
interventional studies and clinical trials, notable
variations in risk differences were observed across
different interventions. For instance, interventions
suchasthe useof remdesivirandtelemedicineservices
demonstrated statistically significant reductions in
mortality and hospital admissions, respectively,
compared to standard care [13,17]. Conversely,
interventions like hydroxychloroguine administration
and behavioral interventions promoting mask-wearing
and social distancing did not show significant
differences in outcomes compared to control groups
[12,14].

Comparing these findings with those in the broader
medical literature reveals interesting insights. For
example, a meta-analysis of randomized controlled
trials evaluating the efficacy of remdesivir in COVID-
19 patients reported a similar reduction in mortality
rates, albeit across a more diverse patient population
[19]. Similarly, studies assessing the impact of
telemedicine services on hospital admissions in
COVID-19 patients have consistently demonstrated a
reduction in healthcare utilization and associated
costs, aligning with the findings of the included trial
[20,21]. On the other hand, the lack of significant
differences observed in outcomes related to
hydroxychloroquine administration and behavioral
interventions is consistent with conflictingevidencein
the literature. While some studies have reported
potential benefits of hydroxychloroguine in reducing
disease severity, others have found no significant
impact or even potential harm [22,23]. Similarly, the
effectiveness of behavioral interventions such as
mask-wearing and social distancing has been subject
to debate, with studies highlighting the importance of
context and adherence in achieving desired outcomes
[24,22]. The variations in risk differences observed
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across different interventions in the included studies
underscore the complex nature of COVID-19
management and the need for tailored approaches.
Factors such as patient characteristics, disease
severity, and intervention implementation play crucial
roles in determining outcomes. Furthermore, the
comparison with findings from the broader medical
literature highlights the importance of context and
ongoing research in informing evidence-based
practice in the management of COVID-19 [24].

Overall, while the findings of this review provide
valuable insights into the effectiveness of
interventions in mitigating COVID-19 outcomes in
Saudi Arabia, further research is needed to elucidate
optimal strategies and their applicability across
diverse populations and settings. Collaborative efforts
and ongoing evaluation of interventions are essential
in guiding evidence-based practice and improving
patient outcomes in the ongoing fight against the
COVID-19 pandemic.

Conclusions

This systematic review provides valuable insightsinto
the effectiveness of interventions in mitigating the risk
of severe disease and mortality in COVID-19 among
the Saudi Arabian population. Key findings include
significant reductions in mortality associated with
interventions such as remdesivir and telemedicine
services, while other interventions such as
hydroxychloroquine administration and behavioral
interventions did not show significant differences in
outcomes. These findings underscore the importance
of tailored approaches in COVID-19 management and
highlight areas for further research and practice
refinement. Overall, this review contributes to the
growing body of evidence informing evidence-based
practice in the ongoing fight against the COVID-19
pandemic.

Strengths of this systematic review lie in its
comprehensive search strategy, inclusion of
interventional studies and clinical trials, and rigorous
methodological approach. By focusing specifically on
interventions in the Saudi Arabian context, the review
provides valuable insights directly applicable to
clinical practice in this region. Furthermore, the
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comparison ofrrisk differencesamongincluded studies
and the juxtaposition with findings from the broader
medical literature enhance the robustness of the
conclusions drawn. Additionally, the systematic
approach to data extraction and quality assessment
ensures the reliability of the review's findings.
However, several limitations should be acknowledged.
The reliance on published literature may introduce
publication bias, potentially leading to an
overrepresentation of positive findings. Moreover, the
inclusion criteria limited the scope of the review to
interventional studies and clinical trials, potentially
excluding valuable insights from observational
studies. Furthermore, the heterogeneity in study
designs, interventions, and outcomes across included
studies may limit the generalizability of findings to
other populations and settings. Lastly, the rapidly
evolving nature of COVID-19 research may mean that
some relevantstudies published after the review cutoff
date were not included.
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Table (1): Summary of interventional and cohort studies which evaluated the risk reduction among
patients with COVID-19

Sample Population . . Effectiveness of the .
t ID . . T fint t . . t |
Study Size Characteristics ype ofintervention intervention Study conclusion
Middle-aged Pharmacological Remdesivir RD: -0.15 (95% CI: -0.25 to -0.05)
[11] 105 adults with treatment with administration, .15.(V reduc(t)ion.in r.nortali U
comorbidities antiviral medication standard care 0 v
Behavioral
Elderly infe:/\:niizn Hydroxychloroquine
population with ) ydroxychiorog RD: 0.02 (95% CI: -0.10 to 0.14), 2%
[13] 225 . promoting mask- administration, . . .
hypertension and . . increase in mortality
. wearing and social placebo
diabetes . .
distancing
Young adults Healthcare deliver: Telemedicine
_g . y i RD: -0.20 (95% CI: -0.35 to -0.05),
[15] 75 without strategy with services, standard N . o
e L . . 20% reduction in hospital admissions
comorbidities telemedicine services outpatient care
Combination of Remdesivir
Mixed lati h logical dministrati
|x1_3 popu_a on pharmacologica a m|n|s_ra ion, RD: -0.10 (95% CI: -0.20 to 0.00),
[17] 500 with varying treatment and behavioral 10% reduction in mortali
comorbidities behavioral interventions, 0 v
interventions standard care
Elderly .
(16] 150 | Population with PEZ;T;;E:‘;E::;' '”;':;T;':ﬁ;ﬂiwr RD: -0.08 (95% Cl: -0.18 to 0.02),
cardiovascular . ' 8% reduction in mortality
. immunomodulators standard care
disease
. Behavioral Behavioral
Middle-aged . . . . ) )
[21] 65 adults without intervention intervention, RD: 0.05 (95% ClI: -0.05 t0 0.15), 5%
comorbidities promoting hand educational increase in mortality
hygiene practices pamphlet
Elderly
lati ith Health deli L
23] o5 pomi;ﬂ')?:;cw' St;‘e Ci\r:th i(;;eoré Remote monitoring, | RD: -0.12 (95% ClI: -0.25 to 0.01),
respiratory ng1)(;nit0ring standard care 12% reduction in hospital admissions
conditions
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