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Abstract

Background: The COVID-19 pandemic caused by SARS-CoV-2 has highlighted consistent inequities in incidence,
disease severity, and mortality across racial and ethnic minority populations in the United States (US) and beyond.
While similar patterns have been observed with previous viral respiratory pathogens, to date, no systematic review
has comprehensively documented these disparities or potential contributing factors. In response, this review aims
to synthesize data on racial and ethnic disparities in morbidity and mortality due to viral acute respiratory infections
(ARI) other than SARS-CoV-2. This review will focus on understanding structural health and social factors to
contextualize race and ethnicity driving these disparities in the US.

Methods: We will conduct a systematic review of studies published from January 1, 2002, onward. Our search will
include PubMed/MEDLINE, EBSCO Host-CINAHL Plus, Psycinfo, EMBASE, and Cochrane Library databases to identify
relevant articles. We will include studies of any design that describe racial/ethnic disparities associated with viral ARI
conducted in the US. Primary outcomes include incidence, disease severity or complication, hospitalization, or
death attributed to ARI. Secondary outcomes include uptake of preventive interventions including vaccination,
handwashing, social distancing, and wearing masks. Two reviewers will independently screen all citations, full-text
articles, and abstract relevant data. Data characterizing individual-, community-, and structural-level factors
associated with these disparities will be abstracted to better understand the underlying structural inequities
contributing to racial disparities in ARI. We will assess the methodological quality of all studies and will conduct
meta-analyses using random effects models if appropriate.

Discussion: Findings from this systematic review will shed light on patterns of racial and ethnic disparities in viral
ARl in the United States to support mathematical modeling of epidemic trajectories, intervention impact, and
structural drivers of transmission, including structural racism. Moreover, data emerging from this review may
reignite pandemic preparedness focused on communities with specific vulnerabilities related to living and working
conditions given prevailing structural inequities, thus facilitating improved future pandemic responses to novel or
endemic viral respiratory pathogens.

Systematic review registration: PROSPERO CRD42020219771
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Background

Emerging evidence has highlighted the stark racial and
ethnic disparities in the risk of infection and death
caused by the novel severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), the virus responsible for
COVID-19. In the United States, African American,
Latinx, and indigenous populations have been dispropor-
tionately affected by COVID-19-related infections and
associated morbidity and mortality [1-4]. Notably, these
disparities have mirrored trends observed in prior epi-
demics of other viral acute respiratory infections (ARI).
During the 1918 influenza pandemic, Black Americans
were more likely to die compared to their white counter-
parts [5]. Most recently, during the 2009 HIN1 influenza
pandemic, minority groups were more likely to be hospi-
talized and to die compared to non-Hispanic white pop-
ulations [6, 7]. The purpose of this systematic review is
to investigate racial and ethnic disparities in morbidity
and mortality of prior outbreaks, epidemics, and pan-
demics of ARI to provide context in understanding the
disparate impact of the current COVID-19 epidemic
across the United States.

Despite the growing interest to explore literature con-
cerning racial disparities and social determinants of ARI,
there are no systematic reviews comprehensively charac-
terizing research focused on racial and ethnic disparities
from former infectious disease outbreaks of viral respira-
tory pathogens [8]. Aside from recent literature concern-
ing SARS-CoV-2, there is a lack of research
documenting racial disparities in prior outbreaks or pan-
demics. However, there is existing evidence of racial dis-
parities involving ARL In the United States, research has
shown that Black children have higher rates of hospitali-
zations from ARI compared to white children, although
they do not differ in severity of disease once hospitalized
[9]. There has also been evidence that acute infections
can contribute to racial disparities in stroke-related
deaths; however, this included non-respiratory tract in-
fections in addition to ARI [10].

Considering the ever-growing focus on the contribu-
tion of racial inequities to multiple facets of health, and
the present burden of COVID-19-related deaths on
African-American, Latinx, and indigenous communities
in the current pandemic, it is imperative to understand
factors, including structural racism, that have contrib-
uted to these disparities in earlier outbreaks. Such know-
ledge would inform development of a pandemic
preparedness response that ensures protection of the
most vulnerable.

Framing pandemic preparedness through a social just-
ice lens is not a novel concept and has been previously
emphasized as integral to mounting an effective re-
sponse strategy [11-13]. Nevertheless, underscoring the
protection of groups at highest risk of disease burden
based on socioeconomic factors defining living and
working conditions has yet to be incorporated into exist-
ing national strategies [14]. By failing to protect the most
vulnerable, we not only miss the opportunity to prevent
and mitigate disease burden among those at highest risk
and in the population as a whole, but also inadvertently
perpetuate the systemic inequities that contribute to on-
going health disparities in minority communities. A
deepened understanding of the scale and drivers of racial
disparities in ARI attributable to structural and systemic
inequities will not only prevent further disparities from
occurring in the event of future outbreaks or pandemics
but can also alleviate present disparities in endemic ARL

To address the gaps in the literature, the aim of this
systematic review is to synthesize the racial and ethnic
disparities in the incidence, morbidity, and mortality of
viral acute respiratory infections from 2002 onward in
the United States. This review also aims to determine
which racial/ethnic populations are disproportionately
affected and evaluate underlying drivers of these dispar-
ities including structural racism. We will also describe
the individual-, community-, and structural-level factors
correlated with race/ethnicity, including social determi-
nants of health such as socio-economic status, geog-
raphy/neighborhood, healthcare accessibility, which are
associated with increased morbidity and mortality in
acute respiratory infections.

Methods

Protocol registration and reporting

This protocol is registered under the PROSPERO data-
base (CRD42020219771) and is being reported in ac-
cordance with the recommendations specified in the
Preferred Reporting Items for Systematic Reviews and
Meta-analyses Protocols (PRISMA-P) (see Additional file
1) [15]. The planned review will be reported using the
PRISMA 2020 statement and any amendments to the
protocol will be documented in the final review [16].

Eligibility criteria

Population

The population will include persons of any age and gen-
der who are at risk for, or infected with, a respiratory
viral pathogen (influenza virus, respiratory syncytial virus
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(RSV), Middle East respiratory syndrome (MERS), severe
acute respiratory syndrome coronavirus 1 (SARS), para-
influenza virus, measles virus, rubella virus, rhinovirus,
and/or adenovirus). We will exclude study participants
outside of the United States. Age, ethnicity, gender, and
other relevant information will be disaggregated if
appropriate.

Types of studies to be included

This systematic review will include any primary studies
of any design (quantitative or qualitative) that describe
racial/ethnic disparities associated with the viral respira-
tory pathogens listed above. We will include both quan-
titative observational (such as cohort, case-control, and
cross-sectional studies) and qualitative studies. Using
qualitative studies is a best practice in uncovering new
information where little research exists, or where quanti-
tative studies are unable to provide insight into the com-
plex interplay between variables [17]. Thus, we will use
qualitative data to understand the reasons behind how
and why individual-, community- and structural-level
factors (e.g., structural racism) are experienced to further
elucidate the disparate effects of these factors on racial
and ethnic minority groups. This review will restrict
studies that are publications in peer-reviewed journals or
abstracts at conferences with peer-reviewed blinded ab-
stract selection processes. The review will also include
studies that, at a minimum, capture and report informa-
tion on racial/ethnic disparities in ARI and list details re-
garding data sampling techniques. We will further
restrict our search to articles conducted in English,
based in the United States, published since January 1,
2002, with data collection that started no later than
January 1, 2000. Given that the first case of SARS was
detected in late 2002, we will include all articles pub-
lished from January 2002 onward [18].

Comparison

Studies will measure the following as an exposure: non-
white race/ethnicity, such as Black/African American,
Asian, American Indian/Alaska Native, Native Hawaiian/
other Pacific Islander, non-white Hispanic, or Latinx, as
defined by the United States Census Bureau [19]. All
studies will be included that compare non-white race/
ethnicity to the following: no comparison, white race/
ethnicity, and other non-white race/ethnicity.

Outcomes to be measured

Based on literature regarding racial and ethnic disparities
in ARI-associated morbidity and mortality, the primary
outcomes will be ARI incidence, disease severity/compli-
cation due to ARI, hospitalization due to ARI, and death
attributed to ARI [8]. Secondary outcomes of this review
will assess uptake of preventive interventions shown to
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be effective for mitigating the spread of viral respiratory
pathogens which include vaccine coverage and uptake,
handwashing, social distancing, and wearing masks [20].
Given the importance of these interventions for halting
the spread of viral respiratory pathogens, we will deter-
mine whether racial/ethnic disparities exist in the deliv-
ery to and uptake and adherence of these interventions.
We will report measured effects comparing differences
between racial and ethnic groups for any of the primary
and secondary outcomes outlined.

Exclusion criteria

This review will exclude articles that only address dis-
parities with the novel SARS-CoV-2 that causes
COVID-19, were conducted outside of the United States,
were conducted among non-human, animal subjects,
have a sample size less than 100 persons, do not men-
tion race or ethnicity in the abstract, and/or are based
on modeling data.

Information sources and search strategies

In partnership with an information specialist at Johns
Hopkins University, we will search the following elec-
tronic databases (from January 2002 onward): the Na-
tional Library of Medicine’s MEDLINE database using
the PubMED interface, EBSCO Host- CINAHL Plus,
PsycInfo, EMBASE, and Cochrane Library. Search cri-
teria and terms were created based on validated peer-
reviewed systematic reviews and articles regarding racial
disparities and acute respiratory infections [8]. We will
search the gray literature by hand. Reference lists of
identified articles and reports will be reviewed for add-
itional articles.

We piloted multiple search strategies to optimize an
approach that is highly sensitive yet prioritizes identify-
ing relevant articles. The search strategies are comprised
of a combination of controlled MeSH terms and other
search terms that cover two independent concepts: acute
respiratory infections and racial/ethnic disparities (see
Additional file 2). Search terms pertaining to acute re-
spiratory infections include terms relating to viral infec-
tions due to influenza, other coronaviruses (excluding
SARS-CoV-2), other viral respiratory pathogens, and
general terms for acute respiratory infection and/or
influenza-like illness. Terms associated with racial dis-
parities include terms relating to general health dispar-
ities or inequities, race/ethnicity, socioeconomic factors
(e.g., poverty, education), and historically marginalized
communities (undocumented immigrants, incarcerated
persons). We opted not to include search terms specific
to racial/ethnic groups to mitigate the potential for miss-
ing articles due to improper indexing. Additionally, by
including terms that are not limited to racial/ethnic
groups (e.g., poverty, health care access), we hope to
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capture information on disparities associated with struc-
tural and systemic inequities, including structural ra-
cism, that overwhelmingly affect racial and ethnic
minority communities in the United States.

Screening and selection process

The literature review consists of an iterative title review,
abstract review, and full-text review for articles that
meet the criteria [21]. Two reviewers will conduct paral-
lel screening of titles found in the search. If either one
or both of the two reviewers selects a title to move for-
ward to abstract review, the abstract will be reviewed in-
dependently and assessed for inclusion in the full article
review. If either one or both of reviewers selects the ab-
stract for full article review, the article will be selected
for full article review. If at the full article review there is
a disagreement between the first two reviewers regarding
data extraction, a third reviewer will review and solve
the disagreement.

Risk of bias and quality assessment of individual studies
All observational studies selected for review will be
assessed for risk of bias using the Newcastle-Ottawa
Scale, a quality assessment tool for non-randomized
studies that assesses articles according to three compo-
nents: study group selection, group comparability, and
outcome ascertainment [22]. Risk of bias will be assessed
both at the study and outcome levels for quantitative
studies.

Data extraction
Data will be extracted for each full article reviewed and
entered into a pre-piloted data collection form based on
COVIDENCE—a commercially available web-based tool
for conducting and managing systematic reviews. Re-
viewers will be trained to abstract the relevant data from
the articles using the data abstraction tool.

The following fields will be abstracted from all in-
cluded studies:

e Source reference

e Source type (e.g., journal article, abstract) and
publication year

e Population (adult 218, child<18, and any qualifying
characteristics such as race/ethnicity, sex/gender,
etc.)

e Geographic setting (within the United States)

e Sample size

e Nature of study (descriptive, quantitative,
qualitative)

e Study design (e.g., cross-sectional, etc.)

e Individual-, community-level, or structural-level fac-
tors evaluated
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e Type of individual-, community-, or structural-level
factor discussed (e.g., race/ethnicity, socioeconomic
status, healthcare coverage, housing, citizenship sta-
tus, neighborhood location, food security)

e Measures of effect for all primary or secondary
outcomes of interest, including proportions, relative
risks, odds ratios, or hazard ratios if time series data
available

e Summary of author interpretations/conclusions

Data synthesis

Given the inclusion of both quantitative and qualitative
studies, we anticipate that articles may differ in their
statistical and methodological approaches. For qualita-
tive findings, we will synthesize primary studies to ex-
plore heterogeneity descriptively rather than statistically,
such as through structured narratives or summary ta-
bles. If race/ethnicity exposures are similarly measured,
we will assess consistency of thematic results. The “En-
hancing transparency in reporting the synthesis of quali-
tative research” (ENTREQ) 21-item checklist groups
findings into five main domains: introduction, methods
and methodology, literature search and selection, ap-
praisal, and synthesis of findings [23]. Using the ENTR
EQ guidelines, we will construct evidence tables to pro-
vide a description of included studies, using data from
each paper (e.g., study characteristics, context, partici-
pants, outcomes, and findings).

For quantitative studies, reporting the same outcome,
among populations deemed sufficiently similar, we will
conduct meta-analysis using random effects meta-
analytic models. We aim to assess heterogeneity and a
random intercepts model will be used to account for
between-study variation. To determine the appropriate-
ness of conducting a meta-analysis, we will evaluate het-
erogeneity within selected studies by examining forest
plots and conducting Cochrane’s Q and I? statistical
tests. If the included studies do not yield pooled esti-
mates, we will instead conduct a narrative synthesis
using the “Synthesis without meta-analysis” (SWiM) in
systematic reviews guidelines, a 9-item checklist [24].
We will synthesize key elements of the methods (e.g.,
describe groupings of studies for synthesis, methods
used, any criteria applied to prioritize results for synthe-
sis, certainty of evidence), results (e.g., provide a descrip-
tion of the synthesized findings and the certainty of the
findings), and discussions (e.g., report the limitations of
the synthesis methods used and/or the groupings used
in the synthesis).

Confidence in cumulative evidence

For quantitative studies, we will assess the quality of the
body of evidence contributing to the pooled effect esti-
mate for each outcome using criteria recommended by
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the Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) Working Group: GRADE
evidence certainty for individual outcomes [25-30]. We
will assess the quality of evidence across the following
domains: risk of bias, consistency, directness, precision,
and publication bias. We may consider additional do-
mains if appropriate. Funnel plots will be used to assess
for risk of publication bias across individual studies
where 10 or more similar studies are included. If study
protocols are available, we will compare the outcomes
reported in the protocol to those in the published report
to assess for selective outcome reporting. If protocols
are not available, we will compare the outcomes re-
ported in the methods and results sections of the pub-
lished study. Finally, we will compare the fixed effect
estimate to the random effects model to determine
whether small sample bias exists.

Discussion

The aim of this review is to investigate disparities in
morbidity and mortality in acute respiratory viral infec-
tions other than SARS-CoV-2. Some practical challenges
are expected in the identification of existing evidence.
First, although we are focusing our search on racial and
ethnic disparities in ARI outcomes, our search strategy
will not filter out articles based on specific race or ethni-
city terms from the title screening, as these terms may
not be present. Instead, we will assess for the presence
of racial and ethnic comparisons during the abstract
screening phase. Furthermore, the medical library index-
ing of articles may influence the results obtained in this
review. It is common practice to report outcomes by
race; however, if differential outcomes are not a primary
objective of the study, the article may not be indexed in
the medical library accordingly and therefore may not be
represented in this review, or it will be excluded. If we
are unable to identify any relevant articles, we will con-
sider expanding our search terms and will document any
changes to the protocol in PROSPERO and the final
manuscript of the review, which is intended for
publication.

Second, racial and ethnic disparities are documented
to be associated with interrelated socioeconomic factors
representing macrolevel inequalities such as income,
neighborhood, stigma and discrimination, and barriers
or access to healthcare [11]. Given this, studies may
focus on upstream determinants of racial disparities, or
manifestations of structural inequalities other than race.
The search protocol has been developed to consider this
complexity; however discerning intersecting factors is an
expected challenge of this review. Lastly, under-
representation of racial and ethnic minorities in clinical
trials has been documented in other contexts [31]. Spe-
cifically, historical ethics violations of human subjects’
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research have disproportionately affected minorities in
the United States and potentially deterred study partici-
pants from minority communities. Therefore, study pop-
ulations may not be representative of racial and ethnic
minorities. These potential challenges may limit the
comprehensiveness of this review and therefore limit the
conclusions.

The findings from this systematic review will provide
context and insight to understand patterns of disparity
in viral acute respiratory infections in the United States.
Furthermore, this review may support a robust compre-
hension of the manifestations of structural and social in-
equities affecting racial and ethnic minorities and their
influence on ARI outcomes. Leveraging this information
could influence development and implementation of
studies on the differential impact of COVID-19 across
the United States. Moreover, this information could be
used to inform the development of resource-based strat-
egies facilitating the prevention of both acquisition and
onward transmission to alleviate the structural inequities
driving racial and ethnic disparities prevalent in ARI. Fi-
nally, the Biden-Harris Administration have proposed
the establishment of a COVID-19 Racial and Ethnic Dis-
parities Task Force as an integral component of their
plans to address the ongoing COVID-19 pandemic and
pandemic preparedness moving forward [32]. We expect
that that the results of this systematic review adds to the
body of evidence that will drive future decision-making
of this task force by reigniting a focus on pandemic pre-
paredness and public health responses to other ARI that
underscores the anticipation of disparities and the im-
plementation of equitable and human rights affirming
programs to mitigate them.
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