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Abstract

Background: Marked ethnic inequalities in COVID-19 infection and its consequences have
been documented. The aim of this paper is to identify the range and nature of evidence on
potential pathways which lead to ethnic inequalities in COVID-19 related health outcomes in
the United Kingdom (UK). Methods: We searched six bibliographic and five grey literature
databases from 1% December 2019 to 23" February 2022 for research on pathways to ethnic
inequalities in COVID-19 health outcomes in the UK. Meta-data were extracted and coded,
using a framework informed by a logic model. Open Science Framework Registration: DOI
10.17605/0OSF.I0/HZRB7. Results: The search returned 10,728 records after excluding
duplicates, with 123 included (83% peer-reviewed). Mortality was the most common outcome
investigated (N = 79), followed by infection (N = 52). The majority of studies were quantitative
(N =93, 75%), with four qualitative studies (3%), seven academic narrative reviews (6%), nine
third sector reports (7%) and five government reports (4%), and four systematic reviews or
meta-analyses (3%). There were 78 studies which examined comorbidities as a pathway to
mortality, infection, and severe disease. Socioeconomic inequalities (N = 67) were also
commonly investigated, with considerable research into neighbourhood infrastructure (N = 38)
and occupational risk (N = 28). Few studies examined barriers to healthcare (N = 6) and
consequences of infection control measures (N = 10). Only 11% of eligible studies theorised
racism to be a driver of inequalities and 10% (typically government/third sector reports and
qualitative studies) explored this as a pathway. Conclusion: This systematic map identified
knowledge clusters that may be amenable to subsequent systematic reviews, and critical gaps
in the evidence-base requiring additional primary research. Most studies do not incorporate or
conceptualise racism as the fundamental cause of ethnic inequalities and therefore the

contribution to literature and policy is limited.

Key words: ethnicity; health inequalities; COVID-19; racism; systematic map.



Background

There have been over 600 million confirmed cases of Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2) infection since the virus was identified in December 2019
(Ritchie et al., 2022; Wu et al., 2020), and an estimated 6.5 million deaths from Coronavirus
Disease (COVID-19) (Ritchie et al., 2022). Evidence from the United Kingdom (UK) and the
United States (US) suggests that minoritised racial and ethnic groups have been
disproportionately affected by SARS-CoV-2 infection and COVID-19 disease (Khunti et al.,
2020; Pareek et al., 2020; Patel et al., 2020). During the first wave of the pandemic, there were
higher rates of SARS-CoV-2 infection, severe COVID-19 disease (hospitalisation, intensive
care unit (ICU) admission), and mortality among Black, Asian, and Mixed ethnic groups,
compared to White British groups in the UK (Mathur et al., 2021). The evidence on the level
of the global extent of ethnic inequalities in COVID-19 health outcomes has been synthesised
in previous systematic reviews (Irizar et al., 2023; Pan et al., 2020; Raharja et al., 2020; Siddiq
etal., 2022; Sze et al., 2020). However, a greater understanding of the pathways that have led
to ethnic inequalities is necessary to know where additional resources are needed to prevent

further worsening of these inequalities and their reoccurrence in a future pandemic.

The COVID-19 pandemic has exposed and exacerbated existing inequalities that
disproportionately affect the health of minoritised racial and ethnic groups (Bambra et al.,
2020; Haque et al., 2020; Kapadia & Bradby, 2021; Keys et al., 2021; Mishra et al., 2021;
Nazroo & Bécares, 2020). These inequalities are driven racism, where racism is theorised as
the processes by which structures, systems, policies, actions and attitudes interrelate to
discriminate and disadvantage minoritised racial and ethnic groups, whilst unfairly
advantaging the majority group (Jones, 2000)). Racism is operationalised as the
interconnectedness of structural, institutional, and interpersonal racism for the purpose of this
paper (Nazroo, 2022; Nazroo et al., 2020). Structural racism refers to the way in which
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discrimination is embedded within and between societal and structural systems (e.g., housing,
education, employment, healthcare, criminal justice) (Bailey et al., 2017), as a result of
historical colonialism, and its continuing effects (Saito, 2020), generating and reinforcing
inequalities in accessing economic, physical, and social resources (Krieger, 2021; Nazroo &
Bécares, 2021). Institutional racism refers specifically to discriminatory ideologies or
processes within sectors that amplify rather than redress pre-existing inequalities (Jones, 2000).
Institutional racism within one sector (e.g., criminal justice) influences racism in other sectors
(e.q., education), creating an interconnected system of structural racism (Bailey et al., 2017).
Structural and institutional racism allow individual biases to be embedded in processes, which
can result in interpersonal racism. Interpersonal racism refers to discriminatory interactions
between people, e.g., harmful attitudes or behaviours towards minoritised racial and ethnic
groups, and is associated with poor mental and physical health outcomes (Berger & Sarnyai,
2015; Karlsen & Nazroo, 2002; McKenzie, 2006; Paradies et al., 2015; Priest et al., 2013;
Richman et al., 2017; Wallace et al., 2016). Experiences of racism and racial discrimination
have a direct negative impact on the health of minoritised racial and ethnic groups (Nazroo,
2003; Wallace et al., 2016; Williams et al., 2019), with known increases in racist hate crimes

during the pandemic (Schumann & Moore, 2022).

We present a conceptual model hypothesising several pathways that contribute to ethnic
inequalities in COVID-19 health outcomes (Figure 1). The conceptual model was developed
through consultations with researchers and clinicians, and guided by the theoretical framework
proposed by Bécares and colleagues (Bécares et al., 2022), Katikireddi and colleagues
(Katikireddi et al., 2021) and Nazroo and colleagues (Nazroo & Bécares, 2020). The following
outcomes were included in the conceptual model: SARS-CoV-2 infection, severe COVID-19
disease (e.g., hospital admission, ICU admission/mechanical ventilation required), and

mortality. We sought to include post-COVID-19 conditions and access to healthcare as



outcomes, however, consultations with an information professional (PD) highlighted that these
outcomes would require distinct search strategies, and therefore, these outcomes were

excluded.

The conceptual model depicts the ways in which racism is the fundamental driver of
each pathway that leads to ethnic inequalities in health outcomes. Racism results in direct harm
as well as leading to the accumulation of socioeconomic disadvantage across the life course
(Bécares et al., 2015; Phelan & Link, 2015; Williams et al., 2019). The first pathway relates to
differential exposure to infection, partly due to socioeconomic inequalities, such as financial
insecurity and insecure employment which may prevent the ability to self-isolate due to fears
of income or job loss (Wachtler et al., 2020). In addition, minoritised racial and ethnic groups
are over-represented in many keyworker occupations (e.g., healthcare, transport), and were on
the frontline during the pandemic, increasing their risk of exposure (Mikolai et al., 2020; Platt
& Warwick, 2020). Economic insecurity and overrepresentation in certain keyworker
occupations relate to the ethnicity pay gap and unequal access to education and training
(Longhi et al., 2017) — consequences of structural and institutional racism. The second pathway
represents differential vulnerability to disease, such as having comorbidities (e.g., physical or
mental health problems) (Kabarriti et al., 2020), with evidence demonstrating that interpersonal
racism and transgenerational trauma directly lead to stress which increases the risk of
developing comorbidities, as well as structural and institutional racism driving social
inequalities that result in poor health (Bécares et al., 2015; Stopforth et al., 2022).
Neighbourhood-level factors (e.g., poor transport, lack of green/open spaces, pollution,
overcrowding) that are related to structural and institutional racism, driving racial segregation
and inequalities in housing, increase vulnerability to infection and severe disease (Byrne et al.,

2020; Hong et al., 2021; Lymperopoulou & Finney, 2017).



Once infected, minoritised racial and ethnic groups experience differential disease
consequences, relating to barriers to healthcare resulting in delayed diagnosis and treatment, in
addition to underlying comorbidities. Barriers to healthcare are a consequence of institutional
racism (e.g., language barriers due to a lack of interpretation facilities which result in
miscommunication and a misunderstanding of health conditions and treatment; restrictions to
healthcare eligibility based on migrant status) and interpersonal racism (e.g., previous
experiences of racial discrimination within healthcare which can result in medical distrust)
(Germain & Yong, 2020; Kapadia et al., 2022). The final pathway is the differential
effectiveness of control measures (i.e., intervention-generated inequalities), as interventions
designed to limit the spread of COVID-19 may cause inequitable adverse consequences in
health outcomes, e.g., minoritised racial and ethnic groups were overrepresented in many
keyworker occupations (risking exposure to the virus, due to being unable to work from home
during government-mandated lockdown). This can result from institutional racism, for
example, unequal access to higher education (Boliver, 2018) and discrimination within the
labour market (Heath & Di Stasio, 2019) (that is not protected by educational attainment
(Zwysen et al., 2021)). In addition, minoritised racial and ethnic groups had differential access
to affordable, adequate and/or culturally appropriate personal protective equipment (PPE) for
minoritised racial and ethnic groups (Hoernke et al., 2021; Martin et al., 2022; Nguyen et al.,
2020), with qualitative research showing that this was perceived to be due to institutional and

structural racism (Qureshi et al., 2022).

[Figure 1]

We conducted a systematic map to identify the available evidence regarding the
pathways that have led to ethnic inequalities in COVID-19 health outcomes. Systematic
mapping is a useful method for narratively synthesising and categorising available evidence
(James et al., 2016). This systematic map will identify the number of studies that are available,
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the study designs that have been utilised, and the pathways that have been tested. Using these
outputs, we aim to describe knowledge clusters, by identifying well-represented research areas
that are amenable to full synthesis via systematic review. In addition, we aim to identify relative
evidence-gaps that require additional primary research, thereby informing policy-making
decisions on the effective direction of resources. Finally, we will evaluate how included studies
have measured ethnicity and operationalised ethnicity in analyses. Ethnicity is a complex
concept describing a shared social and/or cultural identity, and ethnic groups are ever-
changing, varying by place, time, and context (Kapadia & Bradby, 2021). Ethnicity matters for
health inequalities as it is a medium that captures the processes of racism and racialisation
(Goldberg & Solomos, 2002). There are inconsistencies as to how ethnicity has been theorised,
which leads to poor measurement and operationalisation and can result in misperceptions of

the extent of ethnic inequalities (Mgllersen & Holte, 2008; Ross et al., 2020).

Objectives of the review

The primary research question this study aims to address is:

1. What evidence exists regarding the pathways leading to ethnic inequalities in

COVID-19 health outcomes in the UK?

This systematic map also aims to answer the following secondary research questions:

1. How have existing studies measured and conceptualised ethnicity?

2. To what extent have existing studies considered and captured the role of racism in
leading to ethnic inequalities?

3. Where are the evidence gaps in data and knowledge, where further primary research is

needed?

Methods



Systematic map methodology involves establishing the scope and research questions; searching
for evidence; screening evidence; coding; describing and visualising the findings (using a
structured table); and producing a report (James et al., 2016). This map is reported in line with
the RepOrting standards for Systematic Evidence Syntheses (ROSES) (Haddaway et al., 2018).
The conceptual model, research questions and protocol for this systematic map were developed
through consultations with academic researchers, medical clinicians, an information
professional (PD), and an expert in evidence synthesis methodologies (DK). The conceptual
model informed eligibility decisions and the coding and synthesis of the included studies. The
protocol was registered with Open Science Framework on the 28" February 2022: DOI

10.17605/0OSF.I0/HZRB7
Search strategy

An information professional (PD) developed the search strategy, with consultation from
the review team members. The search strategy was developed after screening the results of
scoping searches undertaken in MEDLINE and after examining existing frameworks and
reviews for relevant search terms. The search aimed to identify a wide range of evidence from
bibliographic databases, COVID-19 specific databases, and grey literature databases (Table 1).
Pre-prints were included, though if peer-reviewed publications were available upon data
extraction, they were used instead. We searched for articles available in English only, from 1
December 2019 to 23" February 2022. An example search string is presented in supplementary

materials.
[Table 1]
Inclusion and exclusion criteria

The conceptual model (Figure 1) was used to guide the inclusion and exclusion of

studies identified through the search, outlined in Table 2.



[Table 2]

Population

Studies were eligible if they presented findings relating to COVID-19 health outcomes
for minoritised racial and ethnic groups in the UK. Studies which compare minoritised racial
and ethnic groups with the majority racial/ethnic group (e.g., White British or an aggregated
White group depending on how this was defined in the study) were included, as were studies
which included only participants from minoritised racial and ethnic groups (i.e., no comparison
group). The review only included studies of individuals living in the UK. However, studies
which included participants from the UK and other countries were included if the findings were

separated by country.

Outcomes

The COVID-19 health outcomes of interest were infection, severe disease
(hospitalisation, ICU admission/ventilation required), and mortality. Studies reporting on
multiple outcomes were included. Studies were excluded if they focused on health outcomes
other than SARS-CoV-2 infection, severe COVID-19 disease, and mortality. For the purpose
of this map, we excluded studies which included post-COVID-19 conditions and access to

healthcare (e.g., accessing the COVID-19 vaccine) as outcomes.

Study designs

Primary research studies including observational studies, intervention studies,
qualitative studies, and mixed methods studies were included. Systematic reviews, rapid
reviews, scoping reviews, and other types of reviews with a systematic nature were also
included. Studies were included if they examined the pathways that have led to ethnic
inequalities in these outcomes, such as, but not only, those which are presented in the

conceptual model. Studies which presented data on ethnic inequalities in the COVID-19 health
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outcomes without investigating potential pathways (e.g., through moderation, mediation, sub-
group analyses, covariate adjustment, qualitatively or narratively within reports) were
excluded. Studies were excluded if potential pathways were mentioned in the introduction or
discussion but were not the focus of the paper (with the exception of studies that mentioned

racism without empirically testing it, as racism is conceptualised as the driver of the pathways).

Article screening

Search records identified through the information sources were exported to EndNote
and then to EPPI-Reviewer 4 (Thomas et al., 2020), a web-based software program for
managing and analysing data in literature reviews. Both EndNote and EPPI-Reviewer were
used to de-duplicate the records. Following de-duplications, the articles were screened against
inclusion and exclusion criteria, which were first applied to titles and abstracts, followed by
full texts. First, a proportion (10%) of records (titles and abstracts, then full texts) were screened
by both reviewers to assess the replicability of the selection criteria, using inter-rater agreement
statistics calculated in EPPI-Reviewer 4 (91% inter-rater agreement for title and abstract
screening and 82% inter-rater agreement for full text screening). If there was any doubt of the
relevance of an article during the title and abstract screening, it was retained for full text
screening. Any disagreements at full text screening were resolved through discussion with the
review team. One reviewer (PI) conducted 70% of the remaining screening (titles and abstracts,
then full texts) against the inclusion and exclusion criteria. A second reviewer (DK) screened

the final 30% (titles and abstracts, then full texts).

Critical evaluation

No formal critical appraisal tools were used for the systematic map, as the findings were
not synthesised. However, we critically evaluated how the included studies have theorised,

conceptualised, and measured ethnicity (prioritising self-reported ethnicity and disaggregated



ethnic groups). Reviewers who had authored articles to be considered within the review were
not involved in the critical evaluation, data extraction, or data synthesis of those specific

articles.

Meta-data extraction & coding strategy

One reviewer (Pl) completed 100% of the data extraction for the included studies. A
coding framework was developed based on the conceptual model and employed when
extracting the meta-data. Coding reflects the following information: bibliographic information
(e.g., names of authors, publication type, date of publication), study aims, study design (e.g.,
qualitative, RCT, mixed methods), study characteristics (e.g., setting, region), participant
ethnicity (and how it was measured and conceptualised), COVID-19 health outcomes, and
pathways or covariates/moderators/mediators that were investigated. The pathways were coded
in line with the conceptual model, with additional pathways being included through inductive

coding.

Data synthesis and presentation

Following the coding of the meta-data, we developed a structured table, which is a
graphical illustration of the number of studies that have explored each of the pathways, and for
which outcomes (Figure 5). Evidence for each COVID-19 health outcome (in rows) was
mapped onto the different pathways (in columns), and each cell representing the number of
studies. The structured table documents the existing knowledge clusters (i.e., areas with a
considerable number of studies that are amenable to full synthesis via systematic review) and

the knowledge gaps (i.e., under-represented areas that require primary research).

Results

Search results



The search returned a total of 10,728 records after excluding duplicates (Figure 2). After
title and abstract screening, 613 full texts were assessed against eligibility criteria, with 123
being included in the final systematic map. Of the 123 records, most were peer-reviewed (N =
102, 82.9%), with only five being pre-prints (4.1%). There were nine third sector reports (7.3%
and five government reports (4.1%). Two records were conference abstracts (1.6%). The
number of studies published each month (date of publication in peer-reviewed journal or date
of pre-print) since the start of the pandemic are presented in Figure 3. In addition to the
pathways described in the conceptual model, we identified several studies that explored
‘occupational risk’ and ‘biology’ as pathways to ethnic inequalities, that are described below.
All included studies are presented in a supplementary table (Table S1), listing the pathways

that each study investigated.

[Figure 2]

[Figure 3]

Where were studies published?

Most records included data from all four UK nations (N = 65), with 20 records focusing
on England only. Three records included data for England, Scotland, and Wales, and three
included data for England and Wales only. Scotland and Wales were the focus of one record
each. In total, 15 studies being conducted in London, five in Birmingham, and two in the West
Midlands. Some cities were covered by only one record (e.g., Bradford, Leicester, Middlesex,
Newport, Wolverhampton), with one record covering Merseyside and one covering the

Northern Powerhouse (Manchester, Leeds, Liverpool, Sheffield, Newcastle).

Study designs

Most of the eligible records were cohort studies (N = 76). Of the remaining quantitative

studies, nine were cross-sectional and nine were ecological. There were four qualitative studies,
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four systematic reviews/meta-analyses, seven academic narrative reviews, nine third sector
reports and five government reports (i.e., no new empirical evidence is used). An overview of
the study designs of included studies for each pathway are presented in Figure 4. Studies
investigating health behaviours, comorbidities, and biology as pathways were typically cohort
studies. In contrast, qualitative study designs were often used to explore barriers to healthcare

and effectiveness of control measures.

[Figure 4]

Outcomes investigated

A structured table of studies which have explored each of the pathways and the
outcomes investigated are presented in Figure 5. Studies could include multiple outcomes.
Most records investigated COVID-19 mortality as an outcome (N = 79), and infection (current
infection through PCR or LFT N = 52; seropositivity N = 5). Several records examined severe
disease (hospital admission N = 25; ICU admission or ventilation required N = 26). Mortality
was the most commonly investigated outcome (followed by infection) for studies which tested
socioeconomic inequalities, comorbidities, neighbourhood-level factors, and biology as
pathways. Current infection was the most measured outcome for studies which explored
occupational risk and health behaviours as pathways. Of the studies exploring barriers to
healthcare as a pathway, current infection was the outcome in five studies, and mortality and
hospital admission were each investigated as outcomes in four studies. For studies which
explored the effectiveness of control measures, the only outcomes investigated were infection

(N =7) and mortality (N = 4).

[Figure 5]

Conceptualisation of ethnicity
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For 18 records (14.6%), it was not applicable to state how ethnicity data were recorded
because they did not present original data (e.g., government or third sector reports). Of the
remaining records, 56 (45.5%) stated that ethnicity was self-reported and seven (5.7%) stated
that ethnicity was obtained through medical records. The way in which ethnicity was recorded

was not reported or unclear for 42 studies (34.1%).

Five studies explored pathways within one minoritised racial/ethnic group only. In
total, 37 studies (30.1%) aggregated all minoritised racial and ethnic groups into one category,
e.g., “Black, Asian or Minoritised Ethnic groups” (BAME) or non-White. There were 81
records (65.9%) that examined outcomes across various racial/ethnic groups, with 60 (74.1%)
focussing on broader racial/ethnic groups (e.g., Black, Asian, Mixed), whilst 21 (25.9%)
included more granular data (e.g., Black African, Black Caribbean, Indian, Pakistani,
Bangladeshi). However, sometimes studies use a combination of broader categories and more

granular categories depending on statistical power to investigate the outcome of interest.

Differences in the measurement of race/ethnicity and treatment of racial/ethnic groups
for each pathway are presented in Table 3. Studies which explored health behaviours and the
effectiveness of control measures as pathways often recorded race/ethnicity through self-
report, and 8% of studies which investigated comorbidities as a pathway used medical records.
Approximately one third of studies within each pathway did not report how race/ethnicity was
recorded, or it was unclear, despite all studies assessing ethnic inequalities. This was more
common in studies which examined comorbidities and biological factors as pathways. Across
the pathways, over half of studies utilised disaggregated racial/ethnic groups, with over 80%
of studies that explored comorbidities as a pathway using disaggregated racial/ethnic groups
(and almost 70% of studies that assessed socioeconomic inequalities and occupational risk as

pathways).
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[Table 3]

Consideration of racism

Approximately 11% (N = 13) theorised racism to be the driver of ethnic inequalities in
COVID-19 health outcomes. The study designs were mostly third sector reports (N = 7), with
one government report from Public Health England, two qualitative studies, one systematic
review/meta-analysis, and one academic narrative review. These findings highlight the lack of
empirical quantitative data, which may reflect difficulties in collecting such data (with one
cohort study theorising the role of structural racism in the background without explicitly
exploring how it relates to the factors tested as pathways). As presented in the conceptual
model, we hypothesise racism to be a fundamental cause of each pathway to ethnic inequalities.
Within each pathway, we describe the number of studies that also considered the role of racism.
However, it should be noted that although some studies did explicitly make the link between
racism and the respective pathway (e.g., structural racism leading to socioeconomic
inequalities), others reported the role of racism without stating how it is related to the other

pathways being investigated.

Pathway 1: differential exposure

Socioeconomic inequalities

The search identified 67 studies which investigated socioeconomic inequalities, such
as socioeconomic status, deprivation, and employment status, as a pathway to ethnic
inequalities. In terms of how pathways were tested, covariate adjustment was the most common
method (N = 43), followed by exploration through qualitative themes or narratively within
academic reviews or government/third sector reports (N = 12). A total of six studies tested
pathways through moderation or mediation (e.g., fitting interaction terms, structural equation

modelling, causal mediation analyses) and six used sub-group analyses to test for
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socioeconomic pathways. Of these 67 studies, 11 theorised the role of racism, for example,

deprivation resulting from structural racism.

Occupational risk

We identified 28 studies which investigated occupational risk (e.g., healthcare worker
status, keyworker status, shift work). Again, covariate adjustment was the most common
method used to test pathways (N = 16). No studies tested the role of occupational risk through
moderation or mediation, though three studies utilised sub-group analyses. Nine records
identified occupational risk as a pathway through qualitative research or narratively described
occupational risk within reports. Of the 28 studies investigating occupational risk, seven
theorised racism as the cause of ethnic inequalities (e.g., working in high-risk occupations,

driven by structural racism).

Pathway 2: differential vulnerability to infection/disease

Comorbidities

Comorbidities (e.g., diabetes, hypertension, chronic kidney disease) were the most
commonly investigated factor (N =78), and this was typically done in cohort studies (N = 54).
Most studies adjusted for comorbidities as a covariate (N = 45). There were 11 studies which
used moderation/mediation analyses, 11 which used sub-group analyses, and 11 which
narratively reported the role of comorbidities through reports, reviews, or qualitative research.
Despite the large number of studies investigating comorbidities as a pathway, only eight
theorised that racism leads to ethnic inequalities, though these were mostly government or third

sector reports (with one cohort study).

Neighbourhood-level factors
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A total of 38 studies investigated the impact of neighbourhood-level factors, such as air
pollution, overcrowded housing, housing quality, and ethnic density, on ethnic inequalities in
COVID-19 health outcomes. Most studies tested neighbourhood-level factors as a pathway
through covariate adjustment (N = 27). A further three used sub-group analyses, two utilised
moderation/mediation, and six narratively explored this pathway through reviews or reports.
Seven of these studies theorised the role of racism (e.g., housing conditions driven by racial

marginalisation).

Health behaviours

Some studies included health behaviours (e.g., smoking status, alcohol use, physical
activity, diet) as a potential contributing factor (N = 18). Adjusting for covariates was the most
commonly used method for testing this pathway (N = 15), with one study using mediation, one
qualitatively exploring themes and one reporting this pathway in a review. Two of the 18
studies investigating health behaviours conceptualised the role of structural and institutional

racism as a driver of inequalities.

Biology

We identified 11 studies that explored the contribution of biology (e.g., vitamin D,
genetics) in ethnic inequalities in COVID-19 health outcomes. This pathway was tested
through covariate adjustment in seven studies, mediation/moderation in two studies, sub-group
analyses for one study, and narratively reported in one study. Only one study investigating
biology also theorised racism (marginality) as a cause of inequalities, however, this study did

not establish a link between racism and biological susceptibility.

Pathway 3: differential disease consequences

Barriers to healthcare

15



Pathway three was under-investigated in comparison to the other pathways. Six studies
explored barriers to healthcare (e.g., access to services, culturally sensitive language, fear of
inequitable treatment) as a contributing factor to ethnic inequalities in COVID-19 health
outcomes. As all studies were qualitative (N = 2), reports (N = 3), or systematic reviews (N =
1), five reported this pathway narratively or explored it qualitatively (e.g., interviews with
minoritised racial and ethnic groups) and one included language proficiency as a covariate. Of
the six studies exploring barriers to healthcare, most (N = 5) theorised the role of racism (e.g.,

institutional racism creating barriers to accessing services).

Pathway 4: differential effectiveness of control measures

Few studies investigated the differential effectiveness of control measures (N = 10).
Those that did explored factors such as adequacy of PPE, inconsistent guidance surrounding
PPE, and distrust in the government. As with barriers to healthcare, three studies were
qualitative and two were government/third sector reports, meaning this pathway was typically
explored through themes or narratively reported (N = 5). Covariate adjustment was used for
three studies, moderation or mediation was used for one study, as was sub-group analysis.
Three studies exploring the effectiveness of control measures conceptualised racism as the
driver of inequalities (e.g., insufficient PPE for those working in high-risk occupations, which

is driven by structural racism).

Conceptual model

An updated conceptual model is presented in Figure 6, demonstrating where there is
considerable evidence relating to each pathway (indicated by the boldness of the boxes).
Comorbidities were most commonly tested, followed by socioeconomic inequalities,
occupational risk, and neighbourhood-level factors. Very few studies investigated biological

factors, barriers to healthcare, or the differential effectiveness of control measures as pathways.
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Structural, institutional, and interpersonal racism were also under-theorised as the cause of

ethnic inequalities in COVID-19 health outcomes, and very few studies measured racism.

[Figure 6]

Discussion

We aimed to determine what evidence exists regarding the pathways leading to ethnic
inequalities in COVID-19 health outcomes in the UK. This map identified knowledge clusters
that may be amenable to further investigation through systematic reviews or meta-analyses and
critical gaps in data and knowledge, where further primary research is needed. In addition, we
evaluated how included studies measured race/ethnicity and treated racial/ethnic groups, and
the extent to which existing studies considered and captured the role of racism in leading to
ethnic inequalities. The map identified 123 eligible records, most of which investigated
mortality as the outcome, with almost half examining infection, and one-fifth assessing each
of the domains of severe disease. Early in the pandemic, there were reports of the
disproportionate impact of COVID-19 on minoritised racial and ethnic groups (Khunti et al.,
2020; Pareek et al., 2020; Public Health England, 2020), which resulted in a sharp increase in
the number of studies published investigating the pathways to these inequalities, though the
number of studies published each month steadily declined following widespread vaccination

roll-out.

Comorbidities were the most investigated pathway, though most of these studies failed
to explore the role of racism on the development of comorbid diseases, for example, through
the accumulation of socioeconomic disadvantage, barriers to adequate healthcare, and stress
pathways (arising from interpersonal racism and long-standing disadvantage) (Gee et al., 2012;
Miller et al., 2021; Stopforth et al., 2022). We also identified a small number of studies which

tested biological pathways, though this was not included as a pathway in our conceptual model,
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as early hypotheses such as vitamin D deficiency and genetics were not supported by evidence
(Lee et al., 2020; Raisi-Estabragh et al., 2020). The second most commonly investigated
pathway was socioeconomic inequalities, followed by neighbourhood-level factors. Racism is
a fundamental cause of racial/ethnic differences in socioeconomic position (Nazroo, 2003,
Williams, 1999), which is related to neighbourhood-level factors and residential segregation,
as people from minoritised racial and ethnic groups tend to live in more deprived regions, have
poorer housing quality, and insecure housing tenures (Finney & Harries, 2013). Several studies
examined occupational risk as a pathway, and although we did not specifically outline this in
our conceptual model, it aligns with the first pathway, ‘differential exposure’. Few studies
investigated the third and fourth pathways, ‘differential disease consequences’ and ‘differential
effectiveness of control measures’, and most studies which explored these pathways were
qualitative or reports. This meant these studies were able to capture important pathways that
are often not covered in quantitative health datasets, such as fear of inequitable treatment, lack

of culturally sensitive language, adequacy of PPE, and government mistrust.

The most important gap identified through this systematic map, is the lack of research
that considered the role of racism. It has been suggested that the intersection between ethnicity
and health is the product of discrimination, in which racism, not ethnicity, is the cause of health
inequalities (Razai et al., 2021; Stopforth et al., 2022), yet only 13 studies considered racism
as a driver of ethnic inequalities. This may reflect political pressure, under-recognition, or
difficulties in collecting empirical data on racism, particularly when racism is embedded within
and between societal and structural systems (e.g., housing, education, employment, healthcare,
criminal justice) (Bailey et al., 2017; Gee & Ford, 2011; Jones, 2000). It may be that authors
explored the role of variables that indicate processes of structural and institutional racism, such
as deprivation and housing quality, which many studies did investigate, yet authors rarely made

the explicit link between these factors and racism. One cohort study did highlight structural
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racism as a cause of ethnic inequalities, and subsequently explored socioeconomic inequalities
as covariates (e.g., household deprivation, social grade), yet did not infer how structural racism
may lead to socioeconomic inequalities (Nafilyan et al., 2021). Although we decided to exclude
studies of vaccine hesitancy, we are aware of some UK studies which have empirically tested

the role of interpersonal racism on vaccine hesitancy (Bécares et al., 2022; Woolf et al., 2021).

This systematic map highlights the limited use of theory and limited understanding and
lack of acknowledgement of how racism leads to health inequalities. Without theorising the
role racism, which most of the included studies failed to do, these studies are limited in their
conceptualisation of the causal pathways to ethnic inequalities in COVID-19 health outcomes.
The findings of this systematic map advance scholarship on the theorisations of ethnicity,
racialisation and racism in health research, by evidencing the paucity of discussions around the
reasons for severe health inequalities in COVID-19 outcomes. We recommend that future
research in ethnic inequalities in health must theorise and consider the role of racism, and where
possible, investigate the impact of interpersonal racism (e.g., self-reports of experiences of
harassment) and institutional racism (e.g., self-reports of discrimination within sectors) on
health outcomes. In addition, researchers must more meaningfully consider the impacts
structural and institutional racism that may be more subtle and indirect, perhaps by considering
their effects on measurable consequences of such racism (e.g., socioeconomic disadvantage),
otherwise we remain limited in our understanding of the drivers of ethnic inequalities in health

outcomes and risk repeating racist patterns within health research (Powell et al., 2022).

Despite ethnic inequalities being the focus of most records, it was not reported or
unclear how race/ethnicity was recorded for over 30% of studies. Over a quarter of studies
aggregated participants from minoritised racial and ethnic groups into one broad category, such
as ‘BAME’ or “non-White” — preventing the identification of differences in the extent of
inequalities in COVID-19 health outcomes across individual ethnic groups. A large UK study
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found differences in the risk of outcomes when further disaggregating racial/ethnic groups, for
example, finding an increased risk of infection for South Asian people, but when further
disaggregated, there was no increased risk for Bangladeshi people (Mathur et al., 2021).
Differences in the risk of outcomes indicate that there are differences in the pathways which
contribute to them. For example, there is evidence to suggest that Pakistani and Bangladeshi
people tend to live in more deprived areas and occupy the lowest socioeconomic positions
(Beécares et al., 2011), and socioeconomic deprivation is associated with higher risk of COVID-
19 infection (Niedzwiedz et al., 2020). Studies which utilise more granular race/ethnicity data
are necessary to determine the extent of, and pathways to, inequalities in COVID-19 health
outcomes, and how they differ across racial/ethnic groups, as aggregated data obscures and

masks important differences between groups.

This systematic map has its limitations. We included only UK literature, due to
variation in racial and ethnic composition and because pathways may differ across countries.
Though access to and uptake of the vaccine, and post-COVID conditions were included in our
pre-registered conceptual model, we decided to exclude them, as they are both distinct
outcomes which would require additional search terms or a separate search strategy to ensure
all studies were captured. In addition, post-COVID conditions, i.e., long COVID, are currently
a broad and heterogenous group of patients, with wide ranging symptoms (Pan & Pareek, 2023;
Rando et al., 2021). However, future systematic reviews should examine pathways to ethnic
inequalities in accessing and accepting the vaccine, and post-COVID conditions. Despite these
limitations, we generated a comprehensive systematic map of available UK evidence regarding
the pathways to ethnic inequalities in COVID-19 health outcomes. We conducted an extensive
and rigorous search of multiple databases, including grey literature databases. Our search

strategy and protocol were developed through consultations with academic researchers,
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medical clinicians, an information professional (PD), and an expert in evidence synthesis

methods (DK).

This systematic map has identified knowledge clusters which may be amenable to
subsequent systematic review and meta-analysis, as well as clear gaps in the evidence base,
with very few studies exploring differential disease consequences (e.g., barriers to healthcare)
and differential effectiveness of control measures, which may be more difficult to empirically
test compared to the other pathways. For future research into ethnic inequalities in health, we
recommend the inclusion of studies which utilise disaggregated racial/ethnic groups (to the
most granular level possible whilst maintaining statistical power), to determine differences in
the pathways to inequalities, and we argue against the use of one uninformative aggregated
group (i.e., BAME), which disguise unique experiences (GOV.UK, 2021). Importantly, we
recommend theorising how racism drives ethnic inequalities in health, and researchers should
conceptualise the relationship between racism and more measurable variables that can be
included in quantitative analyses, as well as utilising qualitative research to enable a deeper

exploration of experiences of racism.
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Figure Legends

Figure 1. A conceptual model outlining potential pathways that could contribute to ethnic inequalities
in COVID-19 health outcomes (infection, severe disease, mortality), developed in line with the
theoretical frameworks hypothesised by Bécares et al., (2022), Katikireddi et al (2020), and Nazroo &

Becares (2020).
Figure 2. Roses flow diagram for the evidence map screening process (Haddaway et al., 2017).

Figure 3. Number of studies investigating pathways to ethnic inequalities in COVID-19 health

outcomes published each month.

Figure 4. Overview of the study designs of included studies for each pathway to ethnic inequalities in

COVID-19 health outcomes.

Figure 5. Structured table of the number of included studies for each pathway to ethnic inequalities and

the COVID-19 health outcome investigated.
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Figure 6. Updated conceptual model showing the available literature on pathways to ethnic inequalities

in COVID-19 health outcomes.
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Table 1. Information sources used to identify relevant research

Database

Bibliographic databases
COVID-19 specific databases
Pre-print databases

Grey literature databases

MEDLINE, EMBASE, CINAHL, PsycINFO, ASSIA

EPPI Centre Living Systematic Map of Evidence

MedRXiv

Health Management Information Centre, Social Care Institute for
Excellence, Social Policy and Practice, North Grey Literature

Collection




Table 2. Inclusion and exclusion criteria.

Inclusion criteria Exclusion criteria
Population ¢ Minoritised racial and ethnic groups based e Participants living outside of the UK
in the UK
Outcomes e Infection (e.g., polymerase chain reaction e Post-COVID-19 conditions
[PCR] or lateral flow test [LFT], and (including mental health problems
seroprevalence, i.e., antibody testing) following infection)
e Hospital admission following SARS-CoV-2 e Access to health care (including
infection access to and uptake of vaccines)
e ICU or critical care admission following e All-cause mortality

SARS-CoV-2 infection
e Ventilation required following SARS-CoV-
2 infection

o Mortality following SARS-CoV-2 infection

Study designs e Observational studies (e.g., longitudinal e News articles
cohort studies, cross-sectional studies, case- e Commentaries
control studies) e Opinion pieces
e Intervention studies (e.g., RCTS) o Editorials
e Qualitative studies e Studies which did not explore the
e Mixed methods studies pathways that contribute to ethnic
e Any type of review (e.g., systematic inequalities

review, narrative literature review)

e Peer-reviewed and grey literature




Table 3. The number and percentage of studies that have used each method to record race/ethnicity and aggregate racial/ethnic groups for each

pathway to ethnic inequalities in COVID-19 health outcomes.

Recording of race and ethnicity

Aggregation of racial and ethnic groups

Pathway Self-reported Medical records NR/unclear N/A Onegroup  Aggregated® Disaggregated P

N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Socioeconomic inequalities 32 (37.8) 2 (3.0) 19 (28.4) 14 (20.9) 2 (3.0) 19 (28.4) 46 (68.7)
Occupational risk 14 (50.0) 0 (0.0) 8 (28.6) 6 (21.4) 1(3.6) 8 (28.6) 19 (67.9)
Comorbidities 33 (42.3) 6(7.7) 27 (34.6) 12 (15.4) 2 (2.6) 19 (24.4) 57 (73.1)
Health behaviours 11 (61.1) 1(5.6) 5(27.8) 1 (5.6) 1 (5.6) 2 (11.1) 15 (83.3)
Neighbourhood-level factors 18 (47.4) 0 (0.0 10 (26.3) 10 (26.3) 1(2.6) 13 (34.2) 24 (63.2)
Biology 5 (45.5) 0 (0.0) 4 (36.4) 2(18.2) 1(9.1) 4 (36.4) 6 (54.5)
Barriers to healthcare 3(50.0) 0(0.0) 2 (33.3) 1(16.7) 0(0.0) 3 (50.0) 3 (50.5)
Effectiveness of control measures 6 (60.0) 0(0.0) 3 (30.0) 1(10.0) 0(0.0) 4 (40.0) 6 (60.0)

NR: not reported; N/A: not applicable (for studies which did not present primary data, e.g., systematic reviews)

& Aggregated into one broad category (e.g., BAME)

b Disaggregated into either broader racial/ethnic groups (e.g., Black, Asian, Mixed) or more granular race/ethnicity data (e.g., Black African,
Black Caribbean, Indian, Pakistani, Bangladeshi). Some studies used a combination of broader categories and more granular categories

depending on statistical power to investigate the outcome of interest.
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Pathways

1. Differential Exposure

2. Differential vulnerability to infection/disease

3. Differential
disease

4. Differential
effectiveness

consequences | of control
measures
Socioeconomic | Occupational | Neighbourhood Health Comorbidities Biology Barriers to Control Total
inequalities risk level factors behaviours healthcare measures
N N N N N N N N
Mortality 41 14 25 6 9 4 4 79
Infection 30 18 alz 12 3] 5, 7 52
Seropositivity 4 3 3 1 1 0 0 0 5
Hospital admission a7 3 7 6 18 1 2 0 25
ICU/ventilation 13 4 6 3 18 4 0 0 26
Total 11 6 10
Socioeconomic | Healthcare Air pollution, Smoking BMI, blood Vitamin D, Access to Adequacy of
status, worker status, | overcrowded status, pressure, genetics, services, PPE,
deprivation, keyworker housing, alcohol use, cancer, sickle cell culturally inconsistent
financial status, housing quality, | physical chronic trait, sensitive guidance for
status, keyworker in area of activity, diet kidney biochemistry language, fear | PPE, distrust
employment household, residence, disease, of inequitable | in
status, marital | occupation, ethnic density frailty, treatment, government,
status shift work diabetes, language media anxiety,
hypertension proficiency lockdown
0

Number of studies _
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Highlights

123 UK studies examined pathways to ethnic inequalities in COVID-19 outcomes
Socioeconomic inequalities and comorbidities were commonly explored as pathways
30% of studies aggregated ethnic groups into one broad category (e.g., non-White)
Only 11% studies considered racism as a driver of ethnic inequalities

We provide recommendations for future research into ethnic inequalities in health



