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Health Policy
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Summary

The COVID-19 pandemic has resulted in disproportionate consequences for ethnic minority groups and Indigenous
Peoples. We present an application of the Priority Public Health Conditions (PPHC) framework from the World
Health Organisation (WHO), to explicitly address COVID-19 and other respiratory viruses of pandemic potential.
This application is supported by evidence that ethnic minority groups were more likely to be infected, implying
differential exposure (PPHC level two), be more vulnerable to severe disease once infected (PPHC level three) and
have poorer health outcomes following infection (PPHC level four). These inequities are driven by various inter-
connected dimensions of racism, that compounds with socioeconomic context and position (PPHC level one). We
show that, for respiratory viruses, it is important to stratify levels of the PPHC framework by infection status and by
societal, community, and individual factors to develop optimal interventions to reduce inequity from COVID-19 and
future infectious diseases outbreaks.

Copyright © 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Keywords: COVID-19; SARS-CoV-2; Ethnicity; Race; Indigenous; Health inequity

across the life course and are passed through
generations.”*

Ethnicity is a social construct. An “ethnic minority
group” can meet one or more of the following criteria:
the group is numerically smaller than the rest of the
population; it is not in a [social, economic, or politically]
dominant position; it has a culture, language, religion or
ethnicity that is distinct from that of the majority; and its
members have a will to preserve those characteristics.’
The ways in which people are categorised into ethnic

Introduction

People from ethnic minority and Indigenous groups
and have been disproportionately affected by the
COVID-19 pandemic.'® The reasons for this are com-
plex but relate to health inequity with large-scale social,
political, and economic disadvantages that accumulate
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groups are racialised social processes, which vary across
socio-historical contexts, and despite being abstract in
nature, these social processes can manufacture tangible
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harms for racialised groups. The authors acknowledge
that dedicated United Nations human rights bodies have
the mandate to promote and protect Indigenous Peo-
ples’ rights, as well as differing national status due to
treaty obligations in some countries."

Ethnic inequities exist in relation to exposure and
vulnerability to risk factors, access, experiences, and
outcomes within healthcare institutions. They are rooted
in experiences of racism, i.e., the process by which
systems (structural racism), policies (institutional
racism), actions and attitudes (interpersonal racism or
racial discrimination) interact to structure opportunities
that discriminate and disadvantage minoritised ethnic
groups and Indigenous Peoples, whilst unfairly advan-
taging the majority group.”” These disadvantages
against ethnic minority groups and Indigenous Peoples
continue to persist, despite multiple local/national laws
and legislations, or international human rights conven-
tions and treaties that mandate the adoption of all
necessary measures to eliminate all forms of racial
discrimination.’

Several models of the processes that generate health
inequities have been suggested for a variety of different
health conditions.” The Priority Public Health Condi-
tions (PPHC) is a widely used five-level framework

which can be applied practically to address the social
determinants of health inequities (Fig. 1).* The PPHC
framework takes a holistic and value-driven view that
socioeconomic position and conditions of daily life
constitute the social determination of health and that
they are crucial to explaining health inequities.” Core
dimensions of the PPHC were based on the original
framework for understanding social origins of health
inequities proposed by Diderichsen,”" and used by the
Commission on Social Determinants of Health for its
Priority Public Health Knowledge Network.” Early on in
the pandemic, expert academics presented frameworks
drawing upon this original work, in the context of
COVID-19 health equity for ethnic minority
groups'l7,)) 24

In this manuscript, we reviewed the existing PPHC
framework, examined evidence in relation to each level
of the framework and using this information, extended
the framework in a way that we believe could be further
explored to address the health inequity issues relating to
COVID-19 as well as for other respiratory viruses of
pandemic potential. In July 2022, following a consulta-
tion with select experts in the field of health equity (see
Acknowledgements), we decided that the PPHC
framework was an equity framework with great potential

INTERVENE < ANALYSE =) \EASURE

Socioeconomic context & position

(society)

Differential exposure
(social & physical environment)
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Differential health outcomes
(individual)

Differential consequences
(individual)

Fig. 1: PPHC analytical framework, published in WHO (2010).
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for looking at COVID-19, because of its focus on so-
cioeconomic context and position and differentials in
exposure, vulnerability, access to services, outcomes,
and social consequences. Our considerations have rele-
vance globally in line with the Committee on the
Elimination of Racial Discrimination (CERD) develop-
ment of a General Recommendation related to racial
discrimination and the right to health,” and the WHO
COVID-19 Strategic Preparedness and Response Plan
Monitoring and Evaluation (SPRP M&E) framework,”
and were informed through discussions with experts
across regions.

Methods

Search strategy and selection criteria

To examine the current evidence relating to COVID-19
and disproportionate outcomes within ethnic minority
groups and Indigenous Peoples, we (PI and DP) con-
ducted a non-systematic review of the literature. The
authors have previously conducted three systematic re-
views and meta-analyses of ethnic inequalities in
COVID-19 health outcomes."”* The present manuscript
syntheses the findings from these reviews and several
additional reviews that were identified through search-
ing key sources, including MEDLINE, PubMed, Scopus,
and Google Scholar, using key words (e.g., “systematic
review”, “meta-analysis”, “ethnic”, “racial”, “race”,
“COVID-19”, “SARS-CoV-2") to identify the key data
syntheses regarding ethnic inequities in COVID-19
health outcomes up to November 2023, that were
available in English (due to limited human and financial
resources). We also searched reference lists and ‘cited
by’ for each review that was identified. In addition,
wider literature was searched to identify research rele-
vant to the five levels of the PPHC, such as studies
which investigated the reasons for ethnic inequities in
COVID-19 health outcomes.

Role of the funding source

The funders had no role in the study design; in the
collection, analysis, or interpretation of the data; in the
writing of the report; or in the decision to submit the
paper for publication.

Five levels of the PPHC analytical framework

The first level of the framework (Fig. 1), “socioeconomic
context and position”, relates to the social relations be-
tween social positions (i.e., unequal social positions are
the result of unequal social relations). Socioeconomic
position is influential to health and can be defined by
class, gender, ethnicity, Indigeneity, education, occupa-
tion, wealth, and income.”® For people from ethnic mi-
nority and Indigenous groups, socioeconomic context
and position are affected by structural and institutional
racism and racial discrimination, which are embedded
within and between macro-level systems, institutions

www.thelancet.com Vol 68 February, 2024

and ideologies to generate and reinforce inequities in
material conditions as well as access to resources.'"" In
addition to the indirect pathways operating through
socioeconomic position, discrimination also influences
health through direct pathways.'® It is important to
consider intersectionality when understanding ethnic
inequities in health, as multiple aspects of social posi-
tion (e.g., social class, gender, ethnicity) as well as
spatial disadvantage (e.g., living in a rural and remote
area with weak public service provision) can expose an
individual to overlapping forms of discrimination and
marginalisation that contribute to accumulated
disadvantage.”’

Structural and institutional racism and racial
discrimination shape the landscape for the second level
of the framework—*“differential exposure”. Differential
exposure is related to socioeconomic position, for
example, financial insecurity, insecure employment,
and lack of material resources may contribute to over-
crowding and prevent the ability to self-isolate or the
ability to main basic hygiene measures.'** In addition,
minoritised ethnic groups are over-represented in many
keyworker occupations who were on the frontline dur-
ing the pandemic, increasing their risk of exposure.”
Previous evidence has also demonstrated ethnic in-
equities in exposure to other respiratory viruses, such as
the HIN1 influenza pandemic.”

The third level of the framework is “differential
vulnerability”, which, in the context of respiratory vi-
ruses, refers to whether those who are exposed become
infected or not.”" Differential vulnerability is influenced
by earlier infection, vaccination, stress, and other pre-
vious exposures during the life course. These factors are
consequences of different forms of social deprivation,
exploitation, marginalisation, exclusion, and segrega-
tion. For ethnic minority groups and Indigenous Peo-
ples, racism and discrimination (including micro-
aggressions) can manifest in heightened long-term
stress responses, which can create epigenetic changes
and increased allostatic load.*” This level of the frame-
work also includes the treatment and consideration of
ethnic minority groups within clinical research for vac-
cinations. Without proportionate inclusion of people
from ethnic minority and Indigenous groups within
clinical trials of SARS-CoV-2 vaccines, the evidence base
supporting the effectiveness of such measures for these
groups will remain poor.

The fourth level of the framework describes “differ-
ential health outcomes”. In this context, we are applying
the PPHC framework to understand the course and
medical consequences of SARS-CoV-2 in terms of se-
vere disease and survival. In this level, we focus on
whether those who are exposed to SARS-CoV-2 infection
experience poor clinical outcomes (such as hospital-
isation and death) or not. Experiences of racism and
discrimination, as well as transgenerational accumula-
tion of socioeconomic disadvantage, influence the


www.thelancet.com/digital-health

Health Policy

biological and behavioural pathways to poor health.'>'**
This increases the likelihood of multiple long-term
conditions (comorbidities), which directly relates to
poorer COVID-19 prognosis in those infected.”** The
fourth level also reflects the quality of care received by
certain groups, that affect their clinical outcomes. This
includes inequitable access and/or suboptimal coverage
of health services across the continuum of care (e.g., in
access to testing, primary care, hospitals). Ethnic mi-
nority groups are often negatively impacted by poor
quality or discriminatory treatment, inadequate inter-
pretation services, and delayed or avoidance of help-
seeking due to fears of undignified and disrespectful
treatment.”” Similar to level three, this level of the
framework covers the inclusion of ethnic minority
groups and Indigenous Peoples in clinical research for
COVID-19 treatment. Without appropriate inclusion in
clinical research, there will be less trust within these
groups to take medications, even if they are found to be
beneficial.*

The fifth level, “differential consequences”, reflects
the unequal social and economic consequences (e.g.,
catastrophic health expenditures due to treatment
costs,” loss of earnings and loss of ability to work due to
illness, social isolation and potential stigmatization) that
infection, treatment and disability may have depending
on labour markets and social policies. Disadvantaged
groups disproportionally suffer from such conse-
quences, particularly if adequate social protection mea-
sures are not in place. Fig. 2 summarises all the levels of
the PPHC framework when applied to SARS-CoV-2
exposure and its consequences.

1. Socioeconomic context and position (e.g.,
ethnicity, social class, gender, education,

income, location) l

2. Differential SARS-CoV-2 exposure
(e.g., occupational risk, reliance on
public transport, reduced access to open
spaces, poor ventilation, poor water
sanitation)

N\

3. Differential vulnerability (e.g.,
immunity, long-term health conditions,
limited access to healthcare services
across the continuum)

&1

Clinical outcomes of ethnic minority groups in

relation to COVID-19: the evidence

Early evidence from the first 6 months of the
COVID-19 pandemic

An early rapid review published in May 2020 evaluated
research and national surveillance reports on COVID-
19, to identify studies of ethnicity data reporting pat-
terns, associations, and outcomes. Only two of 29 pub-
lications reported ethnicity-disaggregated data at the
time; both were case series without outcomes specific to
ethnicity.!

A subsequent systematic review published in August
2020 found emerging evidence to suggest that ethnic
minority groups were at an increased risk of SARS-CoV-
2 infection, implying differential exposure (PPHC level
two), severe COVID-19 (e.g., as indicated by admission
to ICU), and mortality (PPHC level four).? However,
data published at the time were limited to the United
States of America (USA) and the United Kingdom (UK).
This review found that globally, although many coun-
tries were recording high numbers of confirmed
COVID-19 cases and deaths, few were reporting these
disaggregated by ethnic group.”

Evidence up until December 2022

From 2020 to 2022, substantially more literature
emerged that allowed for meta-analyses of clinical
outcomes.>"**** All meta-analyses found strong evi-
dence of higher rates of infection within ethnic minority
groups (PPHC level two), and some found a higher risk
of COVID-19 hospitalisation in ethnic minority groups
compared to majority groups (PPHC level four).

4. Differential health outcomes (e.g.,
hospital admission, ICU admission,
death)

-’_—
]

,P--.\I

5. Differential consequences (e.g.,
loss of earnings, social isolation,
catastrophic health expenditures)

Fig. 2: Potential endpoints following exposure to SARS-CoV-2 (black), and how the PPHC analytical framework (originally published by WHO in
2010) can be applied to study differential outcomes in ethnic minority groups (in blue). ICU, Intensive Care Unit.
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However, many of these data syntheses focused on
high-income countries only, presumably due to the lack
of data from other settings, limiting their general-
isability to global populations, and used broad terms
relating to ethnicity (for example, Asian, but not South
or East Asian) when performing their data synthesis.

Evidence covering the whole pandemic period

The most recent meta-analysis was published in March
2023 and included 77 studies across the world, with 19
studies (i.e., 25%) obtained from low- and middle-
income countries (LMIC), constituting over 200
million individuals in total.’ Given that the WHO
declared an end to COVID-19 as a global health emer-
gency shortly afterwards in May 2023, this work repre-
sents a summary of the most up-to-date literature
regarding ethnic inequities, during the whole pandemic.
Table 1 shows the number of eligible studies that were
identified through the initial search (N = 579) and the
regions where the studies were conducted, alongside the
number of studies that were included in the synthesis
(after removing studies that likely contained duplicate
patient data). There remained very few studies which
presented clinical outcome data disaggregated by
ethnicity from Africa (four included studies) and Oce-
ania (one included study) regions.

By now, there was substantial evidence of “differential
exposure” (PPHC level two) as ethnic minority groups
were more likely to test positive for infection and had
higher seroprevalence (antibody tests indicating previous
infection) compared to ethnic majority groups.” Specif-
ically within the meta-analysis, using terminology applied
by the authors of the studies related to the specific ethnic
groups in the countries where they did the research,
compared to White people, Black (risk ratio [RR] = 1.8,
95% Confidence Intervals [CI] = 1.6-2.0), South Asian
(RR = 3.0, 95% CI = 1.6-5.7), Mixed (RR = 1.6, 95%

Region Before de-duplication Included in most
N (%) recent meta-analysis®
N (%)
Africa 4 (1%) 4 (5%)
Asia 18 (3%) 13 (17%)
Europe 29 (5%) 19 (25%)
UK 112 (19%) 11 (14%)
North America 19 (3%) 7 (9%)
USA 369 (64%) 14 (18%)
South America 27 (5%) 8 (10%)
Oceania 1 (0%) 1 (1%)
Total 579 77
Table 1: Total number and percentage of studies including COVID-19-
related outcomes disaggregated by ethnicity (into at least two
different ethnic groups, e.g., ethnic majority group vs ethnic minority
groups), stratified by region, before and after removing studies that
likely include duplicate patient data.’

www.thelancet.com Vol 68 February, 2024

CI = 1.0-1.7), and Other (RR = 1.4, 95% CI = 1.0-1.8)
ethnic groups were more likely to test positive for infec-
tion (estimates were concise with the exception of South
Asian people, reflecting variation across studies and
countries). In contrast to previous work, which only used
molecular tests (PCR) to confirm infection status,'” the
meta-analysis also found higher exposure for Hispanic
people through seroprevalence studies only (RR = 1.9,
95% CI = 1.1-2.1), which may suggest differential access
to testing early in the pandemic. Nevertheless, among
population-based studies, there were also emerging evi-
dence of marked inequities for most ethnic minority
groups and Indigenous Peoples in severe disease (hos-
pitalisation, ICU admission, and death), but these dif-
ferences attenuated (or showed reduced risks for certain
ethnic groups) when assessing prognosis (i.e., PPHC
level four) among people infected with SARS-CoV-2.

Applying the PPHC analytical framework in line

with the evidence

Findings from the meta-analyses suggest that one of the
key drivers of the greater risk of severe outcomes from
COVID-19 among ethnic minority groups is due to a
greater proportion of people from these groups
becoming infected (PPHC levels two and three).” How-
ever, there is a complex interplay of factors, influencing
inequities at all levels of the PPHC framework. Evidence
also indicates an increased risk of developing severe
disease once infected for certain ethnic minority groups
(PPHC level four). It is important to recognise that in
the context of COVID-19, factors contributing to dif-
ferential exposure are different from factors contrib-
uting to other levels of the PPHC framework. There is
overwhelming evidence now that SARS-CoV-2 is spread
mainly via the airborne route.”” Therefore, all that is
required for an increased risk of exposure is a higher
probability of coming into contact with others that are
infectious. During the pandemic, many people from
ethnic minority groups were working in lower paid jobs,
had insecure employment and/or adverse working
conditions, and were more likely to be keyworkers,
making it more difficult to work from home or self-
isolate.”** Ethnic minority groups were also more likely
to be subject to poorer quality and overcrowded housing
(which in turn decreases ventilation) with additional
effort required to access essential goods and services,
bringing increased risk of exposure.'**

The third PPHC level also includes participation of
ethnic minority groups in clinical research. A systematic
review and meta-analysis, published in December 2022,
of 122 COVID-19 clinical trials totalling 176,654 partic-
ipants, found that Asian and Black participants were
underrepresented in prevention trials, and Hispanic or
Latino participants were overrepresented in COVID-19
treatment trials.”” A report by the UK National Insti-
tute for Health and Social Care Research found that
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ethnic minority groups comprise 9.3% of UK-based
participants in COVID-19 studies, and 5.7% in vac-
cines* (but ethnic groups other than White British
comprise 26% of the UK population and ethnic groups
other than “White” comprise 18% of the UK popula-
tion).” Whilst these analyses included only trials from
the USA and UK, such trials have influenced policy in
other countries, and thus, of global relevance.

Regarding the risk of severe disease once infected
(PPHC level four), among hospitalised patients, certain
ethnic groups are more likely to have specific comor-
bidities, e.g., diabetes and hypertension,* that worsen
short-term prognosis from COVID-19.* More severe
disease in these ethnic groups, however, could also be a
consequence of differential access to healthcare, for
example due to language barriers,” migrant status,” and
health insurance coverage,’” that may mean they present
later on in acute infection, when their symptoms are
more severe. Many treatments for COVID-19, such as
antiviral medication, awake prone positioning and non-
invasive respiratory strategies, are most effective if
started early on in illness and thus would be less
effective in those presenting later.”°

Finally, ethnic minority groups and Indigenous
Peoples also suffered disproportionately as a result of
becoming ill, e.g., income loss, job loss, food insecurity
during the pandemic,” which coincides with level five of
the PPHC framework (differential consequences). The
COVID-19 pandemic increased the utilisation of
healthcare services, and countries without universal
healthcare, disadvantaged groups may experience cata-
strophic costs of treatment.” In addition, in countries
that implemented government-mandated lockdowns,
certain ethnic minority groups were over-represented in
sectors that were negatively affected by lockdowns,” and
large surges in unemployment significantly under-
mined health insurance coverage.® Health insurance
impacts not only level five of the PPHC, but also levels
three and four, as health insurance increases the likeli-
hood of accessing services faster, subsequently impact-
ing treatment outcomes.”* Pandemic control measures
also had differential effectiveness by ethnicity. For
example, after the implementation of a government-
mandated lockdown in the UK, ethnic minority groups
were more likely to continue testing PCR positive for
SARS-CoV-2 compared to White groups, where PCR
positivity decreased.” Within medical occupations,
ethnic minority groups in the UK were more likely to
report lack of access to personal protective equipment
(PPE)” (or lack of access to suitable PPE; as PPE has
been designed historically for the prototypical White
male)™ despite these groups being more likely to care
for the highest number of COVID-19 patients per shift
and become infected.”

Studies from the USA and UK have found that
ethnic minority groups are more likely to have persis-
tent symptoms following initial infection (known by

many names, such as long COVID, or post-COVID
syndrome).®*' Currently, long COVID is an emerging
syndrome and the literature is evolving. However, there
may be important differences in how long COVID
manifests in different ethnic groups. At the very least,
research is needed to understand better the mecha-
nisms for these differences in symptoms and access to
care. This is particularly important given the known
inequities in SARS-CoV-2 vaccine access and uptake®*
among some ethnic minority groups. Inequities in
vaccine access and uptake may relate to financial situa-
tion (even when vaccines are free, given potential loss of
earnings), car use, the ability to travel to vaccine centres,
job security, and educational attainment.® Qualitative
data from healthcare workers in the UK suggest that
lack of trust in government and employers, safety con-
cerns due to speed of vaccine development, lack of
ethnic diversity in vaccine studies and confusing and
conflicting information about vaccinations contributed
to hesitancy.*

Limitations of the current PPHC framework
when designing interventions to address

inequities relating to COVID-19

Although the most useful of frameworks from the cur-
rent literature, there remains key limitations for the use
of the PPHC framework when policy-makers aim to
apply it for COVID-19, or other respiratory viruses of
pandemic potential. Firstly, the framework does not
directly explore any differential effects of interventions
for a given condition in any subpopulations, including
ethnic minority groups.* Interventions so far aiming to
reduce SARS-CoV-2 spread such as lockdown, mass
testing, contact tracing and vaccination have adopted a
‘one size fits all’ approach, with limited consideration of
the specific cultural, social and language barriers that
exist for ethnic minority groups, and an absence of
auditing which interventions work, and which do not
work at local and regional levels.” By not targeting
control at those who are at highest risk of infection,
there may be severe implications on transmission of an
infection across a whole population.

Secondly, the PPHC framework is limited in its
ability to capture the inter-relationship of factors relating
to social position (e.g., age, gender, socioeconomic po-
sition), and the intersection of pathways, as some in-
dividuals may have a greater risk of exposure only,
whereas others may have multiple risks.'** Finally, the
PPHC framework was originally applied to chronic
noncommunicable diseases, such as cardiovascular
disease, and communicable diseases such as Tubercu-
losis.”* For noncommunicable diseases, risk factors for
their development are often the same as those which
worsen prognosis. As mentioned above, risk factors for
exposure to SARS-CoV-2 infection and other respiratory
viruses with pandemic potential can be different from

www.thelancet.com Vol 68 February, 2024
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Risk factors for infection Risk factors for severe disease

Level 1 Financial

Socioeconomic context position

Level 2

Differential exposure Keyworker role.

insecurity and/or
employment = Inability to self-isolate.

Occupational risks (e.g., PPE).

insecure Accumulation of disadvantage over the life
course = poor health.

Higher inoculums of virus.

Reliance on public transport.

Lack of green/open spaces.

Poor ventilation.
Overcrowding.

Inadequate water and sanitation.

Level 3 Trust in vaccination.
Differential vulnerability

livelihood.
Level 4 N/A

Differential health outcomes

Level 5

Differential consequences status

socioeconomic

Immunity.

Treatment delay due to prioritising daily Long-term health conditions.

Inequitable access to testing.
Inclusion in clinical research for vaccination.
Trust in vaccination.

Inequitable access to healthcare.

Poor quality/discriminatory treatment.
Inclusion in clinical research for treatments.
Trust in healthcare.

Fear of job or income loss due to Fear of costs of healthcare services.
(Level
increasing risk factors for Level 2 and 3

1) -> Catastrophic costs of healthcare worsening
socioeconomic status (Level 1) = increasing
risk factors for Level 2 and 3

Fig. 3: Summary of risk factors for infection and severe disease, stratified by the levels of the PPHC framework.

risk factors for the development of severe disease
(Fig. 3). Risk factors for infection (e.g., socioeconomic
position and occupational risks) require multifaceted
interventions at societal levels to dismantle racist
structures and systems which generate and reinforce
ethnic inequities, whereas risk factors for severe disease
(e.g., chronic health conditions, access to equitable
healthcare, trust in vaccination and healthcare), are
potentially more malleable through interventions at
community and individual levels.

Reframing the PPHC to measure the efficacy of
interventions for COVID-19 and other

respiratory viruses of pandemic potential

As we consider better global preparedness and response
to pandemics, it is timely for innovative approaches
using the PPHC framework to address the structural
drivers of ethnic inequities in COVID-19 and other
respiratory diseases caused by viruses of pandemic po-
tential. We propose that each level of the framework
may be driven by the interconnectedness of structural,
institutional, and interpersonal racism, building on
existing frameworks that were presented early in the
pandemic."”**?* It is crucial that the PPHC should be
applied in a way that recognises the presence of struc-
tural and institutional racism, as well as racial discrim-
ination, and how they can co-occur and reinforce each
other, deepening inequities across the life course,
resulting in longstanding and persistent inequities in

www.thelancet.com Vol 68 February, 2024

health.”> At the same time, in contrast to its application
in chronic disease, the PPHC framework must be
applied in a way that recognises that different kinds of
interventions are required to address these inequities,
before those from ethnic minority groups and Indige-
nous Peoples are infected, during the course of acute
infection and in the months and years following initial
infection.

We have therefore extended the PPHC framework
for pandemic preparedness, stratifying risk factors and
relevant interventions across three phases (before
infection, during infection, after infection) (Fig. 4). In
recognition of the presence of ‘infection’ as a major
trigger that results in downstream consequences for
COVID-19, we combined the PPHC framework with the
Haddon matrix, which is based on the socioecological
model and epidemiologic concepts of disease causation
that includes the presence of an external agent, a sus-
ceptible host and an environment that brings the agent
and host together.”® We describe three phases where
disproportionate outcomes can occur—before infection
(exposure), during acute infection, and after infection,
and show how various levels of the PPHC framework fit
in these phases. Recognising the different levels of
racism and how they intersect with each other, we pre-
sent the three phases of infection against structural/
societal, community and individual factors (Fig. 4). This
new application provides clinicians, researchers, public
health professionals and policymakers with a bespoke
basis for identifying and analysing factors that influence
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barriers to vaccine hesitancy (e.g., access to vaccination centres, job security). Ensure healthy housing, water, and
access to health services and financial protection.
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Fig. 4: Figure showing how the levels of the PPHC framework apply for COVID-19 and other respiratory viruses of pandemic potential, stratified
by infection status and factors relating to ethnic inequities at the structural/societal, community and individual level. Examples of interventions
are also displayed to highlight the importance of intersectionality’” and consideration of ethnic inequity/socioeconomic position at every level,
when designing interventions. Different colours highlight the different levels of the PPHC framework.

differential outcomes of COVID-19 and other respira-
tory viruses of pandemic potential in ethnic minority
groups and Indigenous Peoples, through an equity lens.

We consider level 1 of the PPHC framework (socio-
economic position, brown text in Fig. 4) to be prevalent
across all phases of infection and across all societal,
community, and individual factors. Interventions
should therefore always consider addressing systemic
inequity and structural racism which is intrinsically
linked to this. Level 2 (differential exposure) is most
relevant before infection (as demonstrated by the purple
text within Fig. 4) and therefore should be considered in
interventions early on during a pandemic (for example,
addressing the barriers for adhering to lockdown). Level
3 (differential vulnerability, red text in Fig. 4) is most
relevant during infection at all levels and needs to be
considered within healthcare settings when people
present to hospital, in addition to the community (for
example, ensuring that ethnic minority groups and
Indigenous Peoples do not present later in illness). Level
4 (differential health outcomes, gold text, Fig. 4) is most
relevant both during acute infection and following
infection; and Level 5 (differential consequences, green,
Fig. 4) is most relevant following infection. Different
interventions (examples given in Fig. 4) should intersect
at societal, community, and individual levels, to address
the multifaceted levels of discrimination and margin-
alisation. Some interventions (such as addressing

vaccine hesitancy) will affect all phases and should be a
focus to generate the most impact.

There are three key advantages of extending the
PPHC framework for pandemic preparedness in this
way. Firstly, there is a clear need to invest in gathering
further evidence of what interventions are effective for
eliminating inequities. Our framework allows for
objective measurement and audit of interventions at
different stages of an outbreak. Early on in an outbreak,
before many have been infected, it would make sense to
focus on reducing exposure. If an outbreak fails to be
controlled, then it would be important to focus on in-
terventions that can reduce differential vulnerability and
health outcomes. Interventions which would reduce
differential consequences come often in parallel, for
example, fear of financial hardship as a consequence of
diagnosis and treatment may influence susceptibility to
inequities in health outcomes. Second, by recognising
the importance of infection as a major trigger for the
downstream consequences of a new outbreak, policy-
makers should make all efforts to define infection
transmission pathways early on during an outbreak. The
main route of transmission will influence the in-
terventions that are required to protect those from
infection. Finally, the framework recognises how
different interventions exist at a spectrum of structural,
community and individual levels. At a structural level,
interventions will require long-term funding and
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political investment that addresses the root of inequities,
whilst individual level interventions are more short
term.

Our extension of the PPHC framework can be
applied globally, in line with the WHO COVID-19
Strategic Preparedness and Response Plan Monitoring
and Evaluation (SPRP M&E) framework.”” The SPRP
M&E framework calls for the transparent monitoring of
COVID-19 response activities, through the production
of systematic assessments and analyses of response ac-
tivities (enabling information sharing), which can be
compared against the epidemiological progression of
the pandemic.” This is paramount for recognising les-
sons that can be learned regarding health inequity for
ethnic minority groups. As presented in Fig. 4, many of
the risk factors are a direct reflection of policy decisions
that have not invested in specific communities.

In recognition of the importance of addressing level
1 of the PPHC framework, we call for a better frame-
works nationally and regionally for the collection of
ethnicity data, that must involve ethnic minority groups
in decision-making processes.” These frameworks
should prioritise collecting sufficient data with statistical
power to enable stratification by ethnicity as well as
other factors permitting an intersectional lens (backed
by strong data protection measures), to ensure the
identification of differential risks and disease pathways.
Additionally, these frameworks should depend on the
cultural and historical (including post-colonial) context
for each country, and there is a clear need for data in
regions where local ethnic identities are often not rec-
ognised as ‘ethnic’ groups (e.g., Indigeneity and caste
identities in India). Data on local ethnic identities are
typically not sufficient to enable disaggregated analyses
and synthesising global data in a valid way is a trade-off
for understanding its granularity within specific con-
texts. It is important to highlight that most of the pre-
sented research is from the US and UK (and is limited
to published literature available in English), which,
along with the primarily UK authorship of this paper,
limits the understanding of ethnic inequities in
different global contexts; a wider ethnic and global
authorship would enrich this further. We must move
away from the preference for biomedical data, which
create bias in knowledge by not valuing the indigenous
production of evidence and data sources that may not
match Western academic criteria, otherwise we risk
moving forward in a state of ignorance.”

Outstanding questions

We present an extension of the PPHC, in line with
socio-ecological models, to understand the intersecting
pathways in the context of COVID-19 health equity for
ethnic minority groups. There is clear evidence of dif-
ferential exposure for ethnic minority groups, largely
driven by socioeconomic context and position, which
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also influence differential vulnerability and differential
consequences. Fundamentally, these pathways are a
consequence of deeply entrenched racism and racial
discrimination that lead to longstanding health in-
equities among ethnic minority groups, that persist
across the life course and are transmitted across gen-
erations. We show that it is important, in the context of
COVID-19 and other respiratory viruses of pandemic
potential, to stratify the PPHC framework by both
infection status (before, during acute infection and
following infection) and by societal, community, and
individual factors in order to develop optimal in-
terventions to reduce inequity. In line with the SPRP
M&E framework, the PPHC when presented in this way
can be applied to identify intervention points, that can
help the prioritisation of response activities and inform
decision-making as we come out of the pandemic.”
There are clear opportunities for interventions focused
on explicitly addressing racism and racial discrimina-
tion. In addition, interventions that support the delivery
of universal services and in ways that address com-
pounding and intersecting drivers of exclusion and
marginalisation are required.”
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