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ABSTRACT

Introduction The COVID-19 pandemic has exacerbated
health inequalities across the globe, disproportionately
affecting those with poor social determinants of health
(SDOHSs). It is imperative to understand how SDOH
influences the transmission and outcomes (positive

case, hospitalisation and mortality) of COVID-19. This
systematic review will investigate the impact of a wide
range of SDOHs across the globe on the transmission and
outcomes of COVID-19.

Methods and analysis This review will follow the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Protocol guidelines. We will search

three electronic bibliographical databases (MEDLINE

via PubMed, Embase and Scopus), as well as the WHO
COVID-19 Global Research on Coronavirus Disease
database. We will consider observational studies that
report statistical relationships between the SDOHs (as
listed in PROGRESS-Plus and Healthy People 2020) and
COVID-19 transmission and outcomes. There will be no
limitation on the geographical location of publications. The
quality of included observational studies will be assessed
using a modified version of the Newcastle-Ottawa Scale.
A narrative synthesis without meta-analysis reporting
standards will be used to report the review findings.
Ethics and dissemination This review will be based

on published studies obtained from publicly available
sources, and therefore, ethical approval is not required. We
will publish the results of this review in a peer-reviewed
journal, as well as present the study findings at a national
conference.

PROSPERO registration number CRD42021228818.

INTRODUCTION

In December 2019, a pneumonia case asso-
ciated with SARS-CoV-2 was first identified
in Wuhan, Hubei province, China. As of
24 April 2021, this emerging infection has
caused 154640649 infections and 3232285
deaths globally.! The current experience of
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Strengths and limitations of this study

» This review will address the impact of a wide range
of social determinants of health and the geograph-
ical variations that affect the transmission and out-
comes of COVID-19.

» A multidisciplinary team is involved in this review,
and the search strategy was undertaken with the
involvement of a library information scientist.

» A standard scientific reporting format will be used
to summarise the review findings to avoid the short-
coming and biases of narrative synthesis.

» The influx of journal articles that were published
over the last year in response to the current pan-
demic, without a scientific track record of previous
studies, will bereviewed in this article.

the COVID-19 pandemic has taken the world
by surprise, despite the modern advances in
health sciences. Outcomes of the disease not
only have included an increased death toll but
also have put a spotlight on health inequali-
ties.? According to the WHO, social determi-
nants of health (SDOH) are the non-medical
factors that influence the health outcome of
humans. They broadly define it by the condi-
tions in which people are born, grow, work,
live and age, and the wider set of forces and
systems shaping the conditions of daily life.”
All these conditions have a major impact
on the health, well-being and quality of life
of an individual.* The transmission of any
communicable disease is highly dependent
on these SDOH. The vast dynamics of disease
transmission may result in symptomatic or
asymptomatic disease outcomes, which may
lead to hospitalisation and/or death. Gener-
ally, people residing in socioeconomically
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low-income areas are at least three times more likely to
die of preventable diseases compared with those in high-
income areas.” The socioeconomically disadvantaged
population also has limited access to healthcare services.
Studies show that even those who live above the poverty
line are more prone to be affected by chronic health
conditions.’

This pandemic has made it clear that SDOH differ-
entially affect disease transmission and outcomes glob-
ally.? Reports and studies generated from countries with
high infection rates suggest that geographical variations
were signifying higher transmission rates, hospitalisa-
tions and mortality in marginalised, densely populated,
low-income and crowded households.”"* Populations
living in crowded neighbourhoods are at a higher risk of
becoming ill and transmitting the virus at an increased
rate, as social distancing may not be feasible."”"?

Access to healthcare services is described by the
National Academies of Sciences, Engineering, and Medi-
cine as the ‘timely use of personal health services to
achieve the best possible health outcomes’.'® Access to
healthcare is an influential SDOH that has gained atten-
tion during this COVID-19 pandemic.'” ' Accessibility
to healthcare services may include geographical acces-
sibility (within physical reach), economic accessibility
(within financial reach) and cultural accessibility (accep-
tance and communication).'®?! Health insurance is an
important aspect of accessibility which is evident from
several studies and reports. It has been demonstrated
that there is unequal coverage of health insurance and
access to services, leading to poorer health outcomes in
marginalised groups.” ** In a study by Gallup and West
Health, it was found that 14% of adults in the USA do not
seek medical attention when experiencing fever and dry
cough due to the high cost of healthcare.** Given the fact
that fever and dry cough are the most common symptoms
of COVID-19, there is a high chance that many COVID-19
cases may go unnoticed or undiagnosed, which may
result in unknowingly transmitting the disease.”” Primary
care visits may not be feasible, or people may hesitate to
use healthcare resources without health insurance. This
inability puts those without health insurance at risk of not
being screened for chronic conditions, such as cardiovas-
cular disease (CVD), hypertension, asthma and diabetes.
Therefore, during this health emergency, access to health-
care may play a major role in whether an individual will
test for COVID-19 and follow recommendations, such as
social distancing and other preventive measures.*’

In terms of racial disparities, the USA has experienced
disproportionate outcomes of infection, hospitalisation
and mortality among historically marginalised groups, such
as African-American, Hispanic and Asian populations.””
Studies show that mortality due to COVID-19 is associated
with socioeconomic class.” ' Black, Asian and minority
ethnic backgrounds represented one-third of the intensive
care unit (ICU) admission in UK hospitals, while Somali
immigrants living in Norway had a 10 times higher rate of
infection compared with the non-dmmigrants.”” ** Those
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who are minorities may not be aware of their underlying
conditions due to barriers in accessing primary care and
might be at high risk of developing more severe symptoms
during this pandemic.34 %

It is imperative to focus on SDOH during the COVID-19
pandemic to better understand preventable health inequal-
ities and to improve health outcomes. As such, there is an
immediate need to comprehend the social determinants of
COVID-19 transmission and outcomes to decrease human
suffering and save lives.”® In addition to known clinical risk
factors, knowledge of social risk factors will help policymakers
and healthcare decision-makers to prioritise groups who are
most at risk during the COVID-19 pandemic and formulate
health messages accordingly.

Objectives

The objectives of this study are

1. To find the impact of SDOHs on the transmission and
outcomes of COVID-19.

2. To explore the geographical variations of SDOH on
transmission and outcomes of COVID-19.

METHODS

This protocol is registered with the International Prospec-
tive Register of Systematic Reviews under the registration
number (CRD42021228818) and follows the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines,” as shown in figure 1.
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Table 1 Inclusion and exclusion criteria for the review

Inclusion criteria

Exclusion criteria

» Empirical-based observational quantitative studies such as cross-
sectional, case—control, prospective and retrospective cohort,
predesign—postdesigns and modelling studies.

Studies covering any geographical locations.

Studies in the English language only.

Studies covering people of all age groups.

Studies that include SDOH listed in PROGRESS-Plus & Healthy People
2020.

Studies that include any COVID-19-positive population.

Studies that include populations tested positive for COVID-19, with
underlying comorbidities.

Studies that include a population that required hospitalisation or
resulted in mortality due to COVID-19.

V VYV VVVYY

» Studies in non-English language.

> Qualitative studies, simulation modelling studies (without new empirical

data), review studies, systematic review, review of the systematic

review, meta-analysis, narrative reviews, conference abstracts,
proceedings, thesis.

Pharmacological and biochemical studies, animal model studies,

Opinion literature, including commentaries, editorials, brief reports,

perspectives and analyses.

» Studies that include COVID-19 disease outcomes among special
populations (such as patients with HIV, prisoners, patients with cancer,
etc).

P> Articles with missing descriptions of findings and/or results.

vy

SDOH, social determinant of health.

Eligibility criteria
A summary of eligibility criteria is shown in table 1.

Types of studies

The types of studies that will be considered in this
systematic review will include empirical quantitative
studies following prospective and retrospective cohorts,
case—control, cross-sectional, predesign—postdesign and
modelling studies that report statistical relationships
between exposures of interest (ie, SDOH) and COVID-19
transmission and outcomes. The review will address the
potential interaction effect or intersectional approach
only if the analysis reports such findings, which is gener-
ally found in predictive modelling. Any hypothetical
interaction or intersectional findings will be excluded
from this review. This review will include studies with
both self-reported and directly tested measures. We will
only include studies published in the English language.
Qualitative studies, reviews, narrative reviews, systematic
reviews, meta-analyses, pharmacological and biochem-
ical studies, animal model studies, conference abstracts,
conference proceedings and theses/dissertations will not
be included in this systematic review. Simulation model-
ling, which does not report new empirical data, opinion
literature, including commentaries, editorials and anal-
yses that discuss COVID-19 regarding equity, social deter-
minants, and/or vulnerable populations, will also be
excluded from the review.

Types of study population

Studies in this review will include populations of all
ages, ethnicity, gender and geographical location. We
will consider any population that has been tested for
COVID-19.

Types of outcome measures

Studies will be included if they use a measure for SDOH
that could be hypothesised to affect the transmission
and outcomes (confirmed positive case, hospitalisation
and mortality) of COVID-19. We will use Healthy People
2020 and PROGRESS-Plus to classify our definition of
SDOH.”® * Healthy People 2020 addresses five SDOHs:

economic stability, education, social and community
context, health and healthcare, and neighbourhood and
built environment. PROGRESS-Plus refers to the place
of residence, race/ethnicity/culture/language, occupa-
tion, gender, religion, education, socioeconomic status
and social capital. Plus refers to personal characteristics
associated with discrimination (eg, age and disability),
features of relationships (eg, smoking parents, excluded
from school) and time-dependent relationships (eg,
leaving the hospital, respite care, other instances where a
person may be temporarily at a disadvantage).

Search strategy

We have developed a comprehensive literature search to
locate both published and non-traditional literature. We
will search for articles published from 1 January 2019 to
31 December 2021, in three electronic bibliographic data-
bases (PubMed, Embase and Scopus), as well as the WHO
Global Research on Coronavirus Disease database, to
ensure results focused on the novel COVID-19 pandemic
and retrieve preprint articles and non-traditionally
published literature. Our COVID-19 search strategy was
developed using the published Ovid Embase COVID-19
search strategy translated for use in the searched data-
bases.*” The full, detailed search strategy is available in
online supplemental file 1. Following the search, all iden-
tified citations will be imported into EndNote X9 (Clar-
ivate Analytics, Pennsylvania, USA), and duplicates will
be removed. Deduplicated results will be exported to an
Excel 2016 spreadsheet for screening. The reference lists
of all included studies will then be reviewed for eligible
studies.

Study records

Selection process

Based on the title and abstract (where available), 10
researchers will initially review and assess potential arti-
cles for eligibility that meet inclusion criteria while main-
taining a low threshold for consideration for further
review. The same researchers will screen the full text
of the potential articles for inclusion. We will resolve
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disagreement or uncertainty regarding the eligibility of
particular studies through discussion by two independent
researchers.

Data management and collection

Ten researchers will work on data extraction using a

piloted data extraction tool, and the extracted data will

be reviewed by a supervisor for errors.
Data to be collected include

1. Study details (title, year of publication, author, ab-

stract, study design, country and region).

. Study population characteristics (age, sex, etc).

. Sampling strategy and sample size.

4. SODH including participant demographics (place of
residence, occupation, race/ethnicity/culture/lan-
guage, education, religion, social capital, socioeco-
nomic status, economic stability, education, social and
community contexts, health and healthcare access,
neighbourhood and built environment) 3839

5. Outcome severity of COVID-19.

o No

OUTCOMES

This systematic review will focus on SDOH that impacts

the transmission and outcomes of COVID-19. We will also

look for the geographical variations of these outcomes
from the selected articles for this review. The following
outcomes will be examined:

1. Positive COVID-19 cases.

2. Hospitalisation due to COVID-19 that includes regular
bed patient admission, high-dependency unit (HDU)
patient admission and ICU patient admission.

3. Mortality due to COVID-19.

RISK OF BIAS

To assess the quality of included observational studies,
we will use a modified version of the Newcastle-Ottawa
Scale.” Two reviewers will independently assess each
study, with discrepancies resolved by agreement or a
third independent assessor if such agreement cannot be
achieved.

DATA SYNTHESIS AND ANALYSIS

This review is broad and exploratory in nature, and there-
fore, a meta-analysis of the effect estimate is not planned,
but data will be evaluated for the possibility of conducting
ameta-analysis. To avoid the shortcomingsin the reporting
of narrative synthesis, we will follow the Synthesis Without
Meta-analysis reporting standards (SWiM) 2 We will tabu-
late the results and narrate the summary of findings for
each SDOH identified in this review. Additionally, we
will prepare at least three tables consisting of the study
characteristics, participant characteristics, a summary of
findings that describes study setting, size, methodology,
primary outcomes, secondary outcomes, summary statis-
tics and/or statistical results (risk ratios, odds ratios,
risk differences, mean differences, standardised mean

differences and the ratio of means), and relationship to
SDOH.

DISCUSSION

Our systematic review will focus on the role that SDOH play
in the transmission and outcomes of COVID-19. We hope
that the concluded review will provide evidence to deter-
mine the impact and variability of SDOH associated with
SARS-CoV-2 infection and the dynamics of transmission
and outcomes. This protocol will guide the review homo-
geneously and methodologically. Our systematic review
will address a gap in the COVID-19 literature by exploring
not only the impact SDOHs have on the transmission and
outcomes of the disease but also by exploring the global
geographical differences of SDOH and its impact on the
COVID-19 pandemic. Through this review, we hope to
provide an empirical understanding of the diverse social
determinants of COVID-19, which could appraise the global
pandemic response efforts as well as provide comprehen-
sive evidence for future public health policy implications.

PATIENT/PUBLIC INVOLVEMENT
There will be no patient or public involvement in this
study.

ETHICS AND DISSEMINATION

As the data included in this review have been published or
obtained from publicly available sources, ethical approval
is not required. We will submit the full systematic review
manuscript to a peerreviewed journal and will present
the study results at a national conference.
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