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ABSTRACT

Long COVID has been defined by the World Health Organisation as
“continuation or development of new symptoms 3 months after the
initial SARS-CoV-2 infection, with these symptoms lasting for at least 2
months with no other explanation.” Cardiovascular disease is impli-
cated as a risk factor, concomitant condition, and consequence of long
COVID. As well as heterogeneity in definition, presentation, and likely
underlying pathophysiology of long COVID, disparities by social de-
terminants of health, extensively studied and described in cardiovas-
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RESUME

La COVID longue a été définie par I'Organisation mondiale de la Santé
comme “la persistance ou I'apparition de nouveaux symptomes trois
mois aprés linfection initiale par le SRAS-CoV-2, ces symptomes
durant au moins deux mois sans autre explication”. Les maladies
cardiovasculaires sont considérées comme facteur de risque, condition
concomitante et conséquence de la COVID longue. Outre
I'hétérogénéité de la définition, de la présentation et de la pathophy-
siologie sous-jacente plausible de la COVID longue, des disparités
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cular disease, have been observed in 3 ways. First, underlying long-
term conditions, such as cardiovascular disease and its risk factors,
are associated with incidence and severity of long COVID, and previously
described socioeconomic disparities in these factors are important in
exacerbating disparities in long COVID. Second, socioeconomic dispar-
ities in management of COVID-19 may themselves lead to distal dis-
parities in long COVID. Third, there are socioeconomic disparities in the
way that long COVID is diagnosed, managed, and prevented. Together,
factors such as age, sex, deprivation, and ethnicity have far-reaching
implications in this new postviral syndrome across its management
spectrum. There are similarities and differences compared with dispar-
ities for cardiovascular disease. Some of these disparities are in fact,
inequalities, that is, rather than simply observed variations, they repre-
sent injustices with costs to individuals, communities, and economies.
This review of current literature considers opportunities to prevent or at
least attenuate these socioeconomic disparities in long COVID and car-
diovascular disease, with special challenges for research, clinical prac-
tice, public health, and policy in a new disease which is evolving.

Social determinants of health have been 1mphcated in the
causal pathways for the majority of disease processes.””” Up to

45% of individuals surviving COVID-19, regardless of hos-
pitalisation status, experience a range of unresolved post-
COVID symptoms at 4 months.” Long COVID is defined
by the World Health Organisation as “continuation or
development of new symptoms 3 months after the initial
SARS-CoV-2 infection, with these symptoms lasting for at
least 2 months with no other explanation.”* Cardiovascular
disease (CVD) and other long-term conditions are relevant to
COVID-19 and long COVID as risk factors, comorbidities,
and sequelae.”’ Social determinants of health are the economic,
social, env1r0nmental and psychosocial factors that influence
health.® Disparities in soc1al determinants of health are well
documented for CVD' and long-term conditions.” For
example, a long-term longitudinal UK study investigated
cardiometabolic factors, including body mass index and fast-
ing glucose, in 8312 men and women across the life course. It
found that in children and younger adults, health predicted
occupational status and social mobility (the “health-related
selection hypothesis”), whereas in midlife, occupational status
contributed to socioeconomic differences in cardiometabolic
health (the “social causation hypothesis”).” Moreover, recent
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selon les déterminants sociaux de la santé, largement étudiés et
décrits dans le domaine des maladies cardiovasculaires, ont été
observées de trois maniéres. Premiérement, les affections longue
durée sous-jacentes, telles que les maladies cardiovasculaires et leurs
facteurs de risque, sont associées a l'incidence et a la sévérité de la
COVID longue, et les disparités socioéconomiques précédemment
décrites concernant ces facteurs sont importantes dans I'exacerbation
des disparités de la COVID longue. Deuxiémement, les disparités
socioéconomiques dans la prise en charge de la COVID-19 peuvent
elles-mémes conduire a des disparités ultérieures dans la COVID lon-
gue. Troisietmement, il existe des disparités socioéconomiques dans la
maniére dont la COVID longue est diagnostiquée, prise en charge et
prévenue. Ensemble, des facteurs tels que I'age, le sexe, les privations
et l'origine ethnique ont des implications considérables dans ce
nouveau syndrome post-infection virale et ce, sur 'ensemble de son
spectre de prise en charge. Il existe des similitudes et des différences
par rapport aux disparités observées dans les maladies cardiovascu-
laires. Certaines de ces disparités sont en fait des inégalités, c’est-a-
dire qu’au-dela de simples variations observées, elles représentent des
injustices qui ont un coit pour les individus, les communautés et les
milieux économiques. Cette revue de la littérature actuelle examine
les possibilités de prévenir ou au moins d’atténuer ces disparités
socioéconomiques dans la COVID longue et les maladies car-
diovasculaires, en mettant I'accent sur les défis particuliers pour la
recherche, la pratique clinique, la santé publique et les politiques face
a une nouvelle maladie en évolution.

analyses suggest that 35.6% of premature deaths in the UK
from 2005 to 2018 (equating to 877,082 deaths) were
attributable to socioeconomic inequality; 17.3% of those
deaths were attributable to ischemic heart disease as the
greatest contributor,” and international consensus policy
statements have included social determinants of health and
CVD to address global inequalities.' """

There is significant heterogeneity in long COVID,
including by 1) initial course of COVID-19 illness, for
example, hospitalised vs nonhospitalised, 2) symptoms such as
breathlessness, 3) organ impairment and resulting diseases,
and 4) duration of illness. This variation has contributed to
difficulties in definitions of disease, outcomes for trials and
observational research, and metrics for effective care. Despite
this heterogeneity and complex1ty, socioeconomic disparities
are being increasingly recogmsed in long COVID,'>"” and
links with CVD and existing knowledge of social de-
terminants of health may inform research, public health, and
policy. Although consensus recommendations are lacking,
there are several ways to investigate disparities in social de-
termmants of health, including health equity—based meth-
odologies." In the framework proposed by Powell-Wiley in
relation to CVD, structural and intermediary determinants are
the 2 major domains of social determinants of health. Un-
derpinning the structural determinants is the sociopolitical
and economic context (eg, legislation and economic policies),
defining “access to, and the quality of, health care and edu-
cation, socioeconomic status, or neighbourhood environment,
as well as exposure to structural racism and discrimination.””
These structural, higher-level determinants affect intermediary
determinants, including “social and community context
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(ie, food environment, social environment, and psychosocial
factors), which ultimately defines social risk through housing
instability, food insecurity, financial strain, or limited trans-
portation”’ (Fig. 1). These adverse social determinants of
health create long-term psychosocial and environmental
stresses, which in turn, influence biology and psychology of
vulnerable groups, affecting risk factors, and promoting dis-
parities in disease outcomes.

The focus of the present review is disparities and inequalities
in social determinants of health for long COVID, links with
CVD, and how they may be mitigated or prevented (Fig. 1). I
will use the constructs from the Powell-Wiley framework to
assess evidence from longitudinal studies linking to disparities
for 1) CVD and underlying long-term conditions and their risk
factors, 2) management of COVID-19, and 3) diagnosis,
management, and prevention of long COVID, as described in
the following sections and in Table 1. This framework helps to
define knowledge gaps, understand biological pathways be-
tween and risk of long COVID, and design interventions tar-
geting social determinants of health at individual, community,
and policy levels.'

CVD and Underlying Long-Term Conditions

It is clear that CVD and long-term conditions have
influenced direct, indirect, and long-term effects of COVID-
19 as risk factors, comorbidities, and sequelae.” Since the
earliest reports from Wuhan and the early first wave of the
pandemic, the role of age and underlying long-term condi-
tions led to risk stratification of individuals whether when
considering acute care, social isolation policies, or vaccination
strategies.””  These underlying factors have themselves
demonstrated disparities across social determinants of health,
which may affect the pathophysiology, epidemiology, and care
of long COVID. For example, the Prospective Urban and
Rural Epidemiology study (PURE) study has shown wealth-
related inequalities in hypertension awareness, treatment,
and control across 21 countries, with wider inequalities in
poorer than in richer countries, leading to recommendations
for hypertension strategies tailored to national contexts.”®
Increasingly, multiple long-term conditions exist together,
and there are known inequalities, eg, nonwhite ethnic groups
have higher risk of having multiple long-term conditions than
their white counterparts.” The prevalence of multimorbidity is
higher in older age, female sex, and lower socioeconomic
status groups, but also varies depending on the definition of
multimorbidity, eg, number of conditions or mental vs
physical health long-term conditions.”” Although there are
major disparities in the volume and resource for long-term
condition research in low- and middle-income countries,
there is strong evidence that long-term conditions and mul-
timorbidity are a major burden in low- and middle-income
sc:ttings.38 The evidence for CVD and cardiovascular (CV)
risk factors has been reviewed by Powell-Wiley et al' and is
adapted in Table I.

Structural racism and discrimination

Race and ethnicity are closely related but distinct terms.
Race is a social construct, grouping of people based on physical
characteristics such as skin colour. Ethnicity is broader than
race and is shared history and culture of people in a specific

geographic region, including language, heritage, and religion.
Structural racism, “the role of the structures (laws, policies,
institutional practices, and entrenched norms) that are the
systems’ scaffolding” in discrimination, may contribute to
health disparities associated with CVD, its risk factors, and
other long-term conditions’”°! and often has a long history
and context which need to be considered. For example, in the
United States, racial segregation of housing traces its history
back to the policy of “redlining,” a racialized zoning practice
that blocked fair access to home loans during the 1930s and is
associated with incident CVD and long-term condi-
tions, 14 1:02 Segregation occurred in many other countries,
whether occupational diseases linked to earlier policies, such as
apartheid in South Africa,”’ megatrends in urban change with
“suburbanisation of poverty,” and poverty-related diseases,”” or
a country’s history regarding slavery and colonialism.®>%°
Structural racial inequalities have led to increasing calls for
“decolonised” approaches to long-term conditions.®” Other
forms of structural discrimination, including age, sex, and
socioeconomic status, have been linked with long-term con-
ditions across countries.®®”® These disparides in CVD and
long-term conditions may indirectly exacerbate inequalities for
long COVID. However, data for CVD and its risk factors often
lack specificity for ethnicity, making it difficult to monitor and
intervene in these inequalities and highlighting a research gap
also relevant to long COVID.”!

Socioeconomic status

Socioeconomic status includes income level, educational
attainment, employment status, and environmental factors.””
Associations, mostly positive, between low socioeconomic
status and incidence, recurrence, progression, and severity of
CVD and long-term conditions, including cancers and
chronic kidne4y disease (CKD), have been investigated and
described.”””* However, these associations are likely to vary
by disease, country, context, and age. Long-term impact of
socioeconomic status over the life course is shown by re-
lationships between childhood socioeconomic status and long-
term conditions.”””” The UK’s Whitehall Study has provided
various insights to understand the complexities of these as-
sociations. As well as the “health-related selection” and “social
causation” hypotheses (discussed above), suggesting bidir-
ectionality of the relationship between socioeconomic differ-
ences and health,® it highlighted that “socioeconomic status
affects the risk of multimorbidity, frailty, and disability, but
does not affect the risk of mortality after the onset of these
adverse health conditions.” Therefore, primary prevention is
crucial to reduce social inequalities in mortality, and muld-
morbidity had the strongest association with mortality and is
also a priority target for interventions.”® Health care access is a
significant determinant of health outcomes in long-term
conditions, particularly for more vulnerable or high-risk,
such as homeless, populations.77’78 Access to education is
also a major factor in long-term conditions as well as multi-
morbidity.””*" These proximal social inequalities may lead to
inequalities in long COVID and its care (Fig. 1).

Neighbourhood and food environments

Neighbourhood built environment describes the design of
the area where an individual resides. It affects lifestyle through
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Figure 1. A critical framework for social determinants of health in long COVID Structural and intermediary social determinants of health can act at
pre-COVID, peri-COVID, and post-COVID levels to influence social inequalities in long COVID. Adapted from Powell-Wiley et al.> under Creative

Commons Attribution 4.0 International (CC BY 4.0 DEED) license.

factors such as “walkability” that are associated with onset,
progression, and outcomes of long-term conditions and risk
factors, such as CVD, type 2 diabetes, hypertension, and
increased body mass index.'®'” Neighbourhood social envi-
ronment is often approximated by country-specific neigh-
bourhood deprivation indices and has been associated with
both incident heart failure and CKD.”**’ Perceived neigh-
bourhood social environment, including factors such as
cohesion, violence, physical disorder, and perceived safety
have associations with a range of long-term conditions from
hypertension to diabetes.””*" The food environment includes
“food access, the ability to acquire food, or food security,
which is assured availability of nutritionally adequate foods
acquired in socially acceptable ways,” which influences dietary
behaviours and CVD risk factors." Poor food availability
measures have been linked with long-term conditions from
obesity to colorectal cancer.”””’

Psychosocial factors

There are a range of psychosocial factors associated with
development and progression of long-term conditions.
Chronic psychologic stress is a risk factor for CV death in
individuals with established coronary heart disease and for
progression of CKD.”** Subjective social status has been
associated with CV death and depression.””” Strain during
employment (“job strain”) was associated with incident CV

death in individuals with existing CVD or diabetes,”’ and
with hospitalisations or deaths from type 2 diabetes, coronary
heart disease, stroke, cancer, asthma, chronic obstructive
pulmonary disease (COPD), heart failure, and dementia.”'
Adverse childhood experiences are linked with type 2 dia-
betes,*® harmful alcohol use, smoking, illicit drug use, high
body mass index, depression, cancer, CVD, stroke, and
COPD.” Incidence of long-term conditions, including CVD,
COPD, CKD, diabetes, stroke, cancer, and arthritis,"’
myocardial infarction, and death due to coronary heart dis-
casc’® has been associated with depression. Perceived
discrimination and loneliness are also risk factors for long-
term  conditions, including CVD, CKD, and
depression.”””">* Interestingly, people with adverse child-
hood experiences or obesity had higher levels of psychologic
stress during the first year of the pandemic in a Canadian
study,”’ suggesting that there are associations between both
cardiometabolic factors and psychosocial factors predating the
pandemic and inequalities during the pandemic.

Management of COVID-19

There are several steps from SARS-CoV-2 infection
through to long COVID, and presentation and management
of COVID-19 have emerged as stages with important dis-
parities by ethnicity, age, sex, socioeconomic factors, and
other social determinants of health in multiple studies in



Table 1. Environmental determinants and psychological factors of long COVID: evidence from longitudinal studies

CVD and CV risk factors'

Other long-term conditions

Management of COVID-19

Diagnosis, management, and prevention

of long COVID

Related risk factor/

Related risk factor/

Related risk factor/

Related risk factor/

Construct Measure used outcome Measure used outcome Measure used outcome Measure used outcome
Environmental determinants
Neighbourhood-level Gi* statistic Incident CVD and  Redliningf of Preterm births, Ethnicity, household COVID-19 Ethnicity, religious ~COVID-19
racial and ethnic CHD" neighbourhoods gunshot-related composition (eg, mortality'® affiliation, vaccination
residential injuries, cancer, multigenerational) deprivation, uptakeI /
segregation asthma, self- educational
rated health, attainment,
multiple health geography,
outcomes, heat- living
related conditions,
outcomes'’ country of birth,
language skills,
and health status
Neighbourhood built ~ Neighbourhood Incidence of type 2 Neighbourhood Incident COPD'"”  Neighbourhood COVID-19 Urban/rural COVID-19
environment walkability diabetes, walkability walkability hospitalisation’ settings vaccine
(objective measures) hypertension, (objective measures) (objective measures) hesitancyll
and increased
BMI'®
Neighbourhood Neighbourhood Incident heart Area of residence by Severity of incident  Ethnicity and COVID-19 British IMD score  Incident lon,
socioeconomic status deprivation index failure™ postcode, ranked by CKD* socioeconomic mortalitzy and CcoviD**
corresponding deprivation severity”’
i British IMD score
Neighbourhood social ~ Individual-level Blood pressure” Individual-level Prevalence of Trust in neighbours, COVID-19 Burglary rate, 23 long COVID
environment perceived safety perceived safety depressive norm of reciprocity mortality” aggravated symptoms and
symptoms”* in the assault rate conditions®

Food environment

Psychosocial factors
Chronic psychologic
stress

Subjective social status

Perceived healthy food
availability scale

30-question version of
the General Health

Questionnaire

Reversed ladder score

BMI”

Incident CV death
in patients with

stable CHD**

Incident CV
death™

Food availability and
environment
(objective measures)

History of stress-related
disorder

Macarthur scale of
subjective social
status

Incidence and
mortality of
colorectal

30
cancer

Risk of CKD
progression or
acute kidney
injury®>

Incident
depression”’

neighbourhood,
neighbourhood ties,
and social
participation
NEMS-S in 62 stores

Perceived stress

Social well-being scale

COVID-19 cases

and mortality”’

COVID-19
incidence and
hospitalisation™

Risk of COVID-
197

Food access
(objective
measure)

Psychosomatic
symptom
burden (by
Somatic
Symptom
Disorder—B
Criteria Scale)

Subjective social
status

23 long COVID
symptoms and
conditions”®

Incident long

COVID>

Long COVID

.. 39
incidence

Continued
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Table 1. Continued.

Diagnosis, management, and prevention

of long COVID
Related risk factor/

CVD and CV risk factors'
Related risk factor/

Management of COVID-19
Related risk factor/

Other long-term conditions

Related risk factor/

Construct Measure used outcome Measure used outcome Measure used outcome Measure used outcome

Job strain Job content and Incident CV death  Job strain and effort- Incident Unemployment rate, COVID-19 Maslach Burnout Prevalence of long
demand-control with existing reward imbalance hospitalisations poverty rate incidence™ Inventory score COVID*
questionnaires cardiometabolic according to job or deaths from

disease™ exposure matrices type 2 diabetes,
CHD, stroke,
cancer, asthma,
COPD, heart
failure, and
dementia’

ACEs Whitehall II cohort Incident type IT ACEs Harmful alcohol ACEs COVID-19 ACEs COVID-19
study ACE diabetes™ use, smoking, incidence and vaccination
assessment illicit drug use, hospitalisation® hesitancy™’

high BML,
depression,
cancer, type 2
diabetes, CVD,
stroke, and
corD™

Depression Clinical diagnosis for Incidence of MI or  Depression Incident long-term  Depression COVID-19 Depression Incident long
unipolar depression, death due to conditions incidence and COVID””
or depressive mood CHD* including CVD, hospitalisation®*
measured by COPD, CKD,
standardized diabetes, stroke,
psychometric tools cancer, and

arthritis™
Perceived Lifetime discrimination  Incident CVD Perceived racial and Reduced kidney Perceived COVID-19 Perceived Prevalent long
discrimination scale events”’ gender function discrimination severity’’ discrimination COVID’'
discrimination according to
) eGFR"

Loneliness and social Loneliness measured by  Incident CVD’” Living alone and Self-reported Loneliness COVID-19 and Loneliness Incident long

isolation a direct single-item loneliness by survey depression, hospitalisation® COVID™

question and a
UCLA 3-Item

Loneliness Scale

severe mental
. 53
illness

ACE, adverse childhood experience; BMI, body mass index; CHD, coronary heart disease; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CV, cardiovascular; CVD, cardiovascular
disease; eGFR, estimated glomerular filtration rate; IMD, Index of Multiple Deprivation; MI, myocardial infarction; NEMS-S, Nutrition Environment Measures Surveys—Stores; UCLA, University of California Los

Angeles.

*The extent to which racial/ethnic composition of an area deviates from mean racial/ethnic composition of surrounding area.
" Redlining was a racialized zoning practice in the US that blocked fair access to home loans during the 1930s.
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multiple countries.*”®” These variations contribute in turn to
disparities in social determinants of health for long COVID.
Although the impact of COVID-19 has been far more than
mortality, even that metric shows geographic and socioeco-
nomic inequalities,”® which are likely to be involved in many
dimensions of COVID-19’s direct and indirect effects, as well
as from diagnosis through to care delivery.

Structural racism and discrimination

Inequalities by ethnicity were among the first to be noted
across countries during the COVID-19 pandemic, such that
ethnic minorities had higher risk of infection, hospitalisation,
intensive care admission, and mortality.*” A systematic anal-
ysis included 123 studies that investigated the underlying
causes of these ethnic inequalities by comorbidities (n = 78),
socioeconomic inequalities (n = 67), particularly neighbour-
hood infrastructure (n = 38) and occupational risk (n = 28),
barriers to health care (n = 6), and consequences of infection
control measures (n = 10). Only 11% of the 123 eligible
studies theorised racism to be a driver of inequalities, which
therefore limits the research that is available to study the
impact of racism on COVID-19.”" There is evidence that
ethnicity interacts with neighbourhood-level factors from so-
cioeconomic status to overcrowding, and that these factors are
associated with higher COVID-19 mortality.*® Racism and
other forms of discrimination are associated with less trust in
health systems and less likelihood of engagement with
COVID-19—related health services.'™”" Globally, racism has
manifested in many ways during the pandemic, highlighting
the need to “decolonise” COVID-19 and future pandemic
threats.””

Socioeconomic status

Strong associations have been shown between socioeco-
nomic status and poverty and COVID-19 care and out-
comes.'>”’ Low educational attainment’” and poor access to
health care”” are also indicators of poor-quality COVID-19
care and higher hospitalisation and mortality rates. The
impact of socioeconomic status is related to multiple factors,
such as ethnicity, housing, overcrowding, and education. For
example, there was a positive association between COVID-19
mortality and living in a multigenerational household in the
UK. However, this association was greatly attenuated by
adjusting for individual- and household-level characteristics
(including age, geographic factors, socioeconomic character-
istics, and measures of pre-pandemic health), and adjustment
for socioeconomic factors had the strongest effect.®

Neighbourhood and food environments

A poorly built environment at the neighbourhood level (eg,
in terms of walkability) and deprivation are gositively corre-
lated with COVID-19 severity and mortality.”’ A poor social
environment, in terms of trust in neighbours, norms of reci-
procity in the neighbourhood, neighbourhood ties, and social
participation, has been associated with worse COVID-19 care

94 . . .27
and outcomes.”" The same is true for food insecurity.

Psychosocial factors

Chronic stress, low subjective social status, and job strain
have been linked with higher risk of COVID-19.%"%%54
Adverse  childhood experiences, depression, perceived
discrimination, and loneliness are also relevant to COVID-19
severity and spersistent post-COVID symptoms, ie, long
COVID.?®*>°" There is evidence of worsening mental health
during the pandemic from children and younger people™ to
older adults,”” with differences by other social determinants of
health, which may be related to long COVID as both a risk

factor and an outcome.

Diagnosis, Management, and Prevention of
Long COVID

Disparities and inequalities in long COVID have been
described across the spectrum from prevention to diagnosis to
treatment, in terms of both epidemiologic and health eco-
nomic methods.”*”*?”  Socioeconomic inequalities can
interact with each other and with other inequalities to affect
long COVID incidence and outcomes. For example, in a large
population-based cohort study from April 2020 to January 31,
2022, in the UK, individuals in the most deprived decile had
higher risk of long COVID compared with the least deprived

. q
decile.”®

Structural racism and discrimination

As well as ethnicity-related disparities in long COVID,
there is stigmatisation of individuals with long COVID.”®
The structural barriers faced by those with long COVID are
also along the lines of other demographic characteristics such
as socioeconomic status, age, and sex. COVID-19 vaccination
is the best evidence-based preventative measure for long
COVID to date, and there is greater hesitancy in ethnic mi-
nority groups.””

Socioeconomic status

COVID-19 vaccination and reducing risk of SARS-CoV-2
infection are the best ways to reduce risk of long COVID.
Low access to education is associated with greater COVID-19
vaccination hesitancy,”” and the same applies to access to
health care across countries.'” Moreover, individuals with low
socioeconomic status and low education are less likely to be
aware of long COVID symptoms or to have good access to
health care and social support and are more likely to face
difficulty returning to work.'%%1%% At 2 more global scale,
research in long COVID has neglected low- and middle-
income countries, and even in higher income settings it has
not focused on more vulnerable populations.'”

Neighbourhood and food environments

The urban-rural context and neighbourhood deprivation
are imPortant factors in reduced COVID-19 vaccination
uptake.””'"> Compared with urban settings, rural commu-
nities may have reduced access to health professionals and
health care infrastructure for chronic diseases,”"'**'*” which
may, in turn, hamper the diagnosis, management, and pre-
vention of long COVID. COVID-19 vaccination hesitancy
has been shown to be more pronounced in the Canadian

106 . .
context, ~ whereas the opposite appears to be true in



China.'”” The reasons for differences in barriers and facilita-
tors to vaccination uptake are key factors in preventing and
reducing the impact of long COVID.

Food availability and markers of the neighbourhood social
environment such as burglary rate and aggavated assault rate
have been associated with long COVID. 08 Neighbourhood
and food environments may interact with other social de-
terminants of health and with risk factors and diseases, leading
to inequalities in long COVID presentation, care, and out-
comes. An example is the relation between high neighbour-
hood cohesion and higher rates of physical activity during the
pandemic. 109

Psychosocial factors

Similarly to their associations with long-term conditions
and COVID-19, chronic stress, subjective social status, and
job strain are also associated with increased risk of long
COVID.”**>!"% Adverse childhood experiences are also
linked with higher vaccine hesitancy.”” There is increased risk
of long COVID associated with depression, ]perceived

R ; S . 2831,5
discrimination, loneliness and social isolation. 2

Moving Toward Practical Research and
Interventions

Taken together, the evidence base points toward a role for
social determinants of health at muldple levels to increase
disparities in long COVID presentation and care. Biological
and pathophysiologic mechanisms have been postulated to
explain the role of social determinants in CVD, including
oxidative stress, immune dysfunction, atherosclerosis, and
thrombosis." Similar mechanisms are likely to be important in
the development of inequalities in long COVID but are
beyond the scope of this review. Some of these disparities,
whether at the level of the individual’s psychologic and
physical well-being, neighbourhood, or health system, are
present in underlying long-term conditions and in the
epidemiology and health care pertaining to COVID-19
management overall. It is important that existing frame-
works for social determinants of health are used to enable
comparisons and validity of the emerging research base in long
COVID rather than developing new frameworks. Future
research should pay greater attention to the interplay between
factors, such as psychosocial factors, structural discrimination,
and neighbourhood environment, to better understand the
relative roles of these factors in creating disparities. This evi-
dence could, in turn, be used to inform the prioritisation of
interventions to tackle inequalities in social determinants of
health. Similarly, future research in long COVID health in-
equalities should attempt to investigate how much of reported
inequalities can be explained by inequalities in long-term
conditions and COVID-19 care. This type of methodology
has previously been used in studyir{)g the impact of social
determinants of health on mortality.” Finally, the need and
provenance of mixed-methods research in social determinants
of health have been previously noted in order to increase the
likelihood of actionable findings.'

Opver several decades, a growing body of scientific evidence
has shown the important role of social determinants of health
in all areas of human health and disease. There is clear evi-
dence that similar disparities have been manifested throughout
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the pandemic and in its “long tail,” represented by the mil-
lions of people affected by long COVID. At the very least,
whether long COVID or long-term conditions, the integra-
tion of health policies and considerations in development and
implementation of policies in other sectors, including but not
restricted to finance, housing, and education, should be pri-
oritised by governments. This will help to ensure that dis-
parities are not further widened during pandemics and their
aftermath. The monitoring of social determinants of health
and linkage with processes and outcomes in health and social
care are essential for evaluation of interventions in a timely
manner in both research and policy.*>* Integration of social
determinants of health in clinical care is challenged by the
complexity of social determinants of health, lack of stand-
ardisation of definitions of individual social determinants (eg,
socioeconomic status and neighbourhood environment), and
lack of generalisability and transferability of electronic health
record data within and across countries. However, “perfection
should not be the enemy of action” and there are major op-
portunities for linkage of administrative data in many coun-
tries (eg, income, residental data, and occupation) and
electronic health records to bring these factors to the forefront
of monitoring and intervention in healthcare delivery and
planning.

Conclusion

Long COVID, like long-term conditions and the acute
phase of the COVID-19 pandemic before it, have highlighted
numerous deep-seated social inequalities, acting at individual,
community, population, and international levels. There is
enough research to make the strong case for integration of
health policy and care, integrated with other policy sectors,
and this will yield benefits far beyond CVD and long
COVID. It is now time to act on this research to reduce the
predictable and preventable inequalities during and after
pandemics through timely monitoring and intervention.
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