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473 references in Embase. After removal of duplicates, we screened the abstracts of
975 references, resulting in 113 references that were examined for eligibility.
Subsequently, 34 references were excluded leaving 79 references for the review.
Evidence of a social gradient in AF incidence and prevelance were conflicting.
However, we found substantial evidence indicating social inequities in the detection
of AF, access to treatment, and outcomes such as healthcare utilization, bleeding,
heart failure, stroke, dementia, work disability, and death. Inequities are reported
across various health care systems and constitute a global problem affecting several
continents, although data from Africa and South America are lacking. Given the
documented social inequities in AF detection, management, and outcomes, there is
an urgent need for healthcare systems, policymakers, and society to identify and
implement effective interventions that can reduce inequities and improve outcomes
in individuals with AF.
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Introduction

Atrial fibrillation (AF) poses a global epidemic that
affected about 53 million individuals in 2021." The global
disease burden is likely escalating at least partially due
to the aging of many populations. Recent data also
suggest that the burden is rapidly growing with the birth
of new generations.? Patients with AF have high risks of
complications, including heart failure, stroke, dementia,
and death.**®

Social drivers of health (SDOH) are according to the
World Health Organization (WHO) ‘the conditions in
which people are born, grow, live, work, and age’, and
the contributing money, power, resources, and policy
choices. Social drivers of health significantly influence
health and outcomes, and a key recommendation by the
WHO is to measure health inequity, expand the
knowledge base, and raise public awareness about
SDOH.” Over the past few decades, the importance of
SDOH for the occurrence, detection, treatment, and
outcomes of AF has attracted increasing attention.
However, comprehensive reviews summarizing evidence
on SDOH and AF care and outcomes remain scarce.

Gaining deeper insights into the interplay between SDOH
and AF is crucial to improve our understanding of
cardiovascular  health inequities, guide resource
allocation, and inform policy-making that addresses health
challenges by social groups. Additionally, such detailed
information may help in the desigh and implementation
of future interventions for more effective AF prevention
and treatment, thereby reducing its complications.
Accordingly, we aimed to conduct a structured narrative
review and summarize the current knowledge of SDOH and
AF risk, management, and complications.

Methods

Search strategy and information source

To conduct the systematic literature search, we included all original
studies published in English, excluding reviews that examined
associations between AF and SDOH. We searched PubMed and
Embase with no date restriction up to and including 2023. The last
search was accomplished on 18 October 2023. We developed the
search strategy (see Supplementary material online, Table S7)
with the assistance of a healthcare librarian. All potential
publications were assessed for eligibility. Two reviewers (L.F./N.V.)
used the title and abstract to evaluate each record for inclusion.
Eligible articles were retrieved as full text.

Data collection process

Two reviewers (L.F./N.V.) extracted all information independently
and in duplicate. Inconsistencies were resolved by consensus. For
extraction, relevant SDOH were prespecified and included race and
ethnicity (used as proxies for structural racism), marital status,
living independently, neighbourhood deprivation, family income,
educational attainment, rural vs. wurban habitation, and
socioeconomic status (SES) (defined as a combination of education,
income, and occupation). We evaluated incidence and prevalence,
screening  (systematic, opportunistic, and  self-screening),
management, and clinical outcomes. Management of AF included
initiation and use of oral anticoagulation (OAC), persistence of OAC,
switching to direct oral anticoagulants (DOACs) from warfarin,

evaluation by a cardiologist, heart rhythm control, and implantation
of a left atrial appendage occlusion (LAAO). Clinical outcomes after
AF included all-cause hospitalization, bleeding, heart failure, stroke,
dementia, work disability, and mortality. We noted the origin of the
study to account for different healthcare systems.

Results

Literature search

We included 79 studies in the review. We initially identified
537 references in PubMed and 473 references in Embase.
After the removal of duplicates, we screened the
abstracts of 975 references, resulting in 113 references
that were examined further for eligibility. Subsequently,
34 references were deemed ineligible (Figure 1).

Social drivers of healths and the incidence

and prevalence of atrial fibrillation

The information about incidence and prevalence in
relation to SES and racial and ethnic identity is
conflicting. Table 1 shows the retrieved evidence base at
a global and regional scale.

Systematic screening for AF

The STROKESTOP I (7 160 participants) and Il studies (6 868
participants) were Swedish randomized systematic
screening trials, with level of participation around 50%.
The level of participation was higher in invitees with
higher education,3"3? non-immigrant status, and marital
ties.? Decentralized screening increased participation in
disadvantaged areas.®*> We found no studies that
examined SDOH and opportunistic screening or
self-screening for AF.

Atrial fibrillation care

Initiation of oral anticoagulation
A multitude of studies from various countries have
reported that higher SES, race, and ethnicity are
associated with the successful use of OAC in patients
with AF. In the USA, among 41 447 Medicare beneficiaries
diagnosed with AF in 2007 and 2008, the use of warfarin
was lower among Black individuals and those with lower
incomes.>* Similarly, a cohort study of 12 417 individuals
with AF, reported that patients who were Black and
Hispanic were less likely to receive OAC than White
patients.>® Furthermore, among 69553 patients
hospitalized with AF, Black patients were less likely to be
discharged on treatment with vitamin K antagonist and
DOACs. 3¢ Similarly, a study of 16 656 individuals with AF
showed that residing in higher mean area deprivation
index (most disadvantaged) census tracts was associated
with a higher proportion of prescriptions for warfarin vs.
DOACs than observed for individuals in the least
disadvantaged tracts.’” Among 161089 Veterans with
incident AF, neighbourhood deprivation was associated
with less use of DOACs.38

Results were similar in Europe. In the UK, among 192 265
individuals with incident AF, patients from Black and other
minoritized races, and those living in the most
disadvantaged areas were less frequently prescribed
OAC.* In Sweden, a study in 12283 individuals with
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Records removed before screening:
Duplicate records removed (n = 35)

Studies not relevant based on abstracts

Figure 1 Flowchart of literature search.

incident AF showed a higher user rate of OAC among
individuals living in neighbourhoods with high SES.*® A
Swedish nationwide study of 68056 patients with AF,
reported that patients with high SES and urban residence
were more frequently initiated on DOAC therapy rather
than warfarin.*' Riksstroke, the national Swedish stroke
registry, reported that among 12088 OAC naive stroke
survivors with AF, those with low levels of education or
income, or immigrants from outside Europe, were less
likely to be initiated on OAC.*> Among 3429 stroke
survivors with AF in Glasgow, the use of warfarin was
lower in patients from neighbourhoods characterized by
low SES.** A Danish study of 154448 patients with AF
reported that low income, low education, and living
independently were associated with lower levels of OAC
initiation. For education and cohabiting status, the
inequity in initiation of OAC declined around 2011,
corresponding to an update of clinical guidelines in
Denmark.** In Finland, a study based on 239222
individuals with AF reported that higher income was
associated with higher rates of OAC prescriptions, but
SES-related inequalities decreased over the study
period.* In Spain, a study of 60978 anticoagulated
patients with AF reported that patients living in rural
and deprived urban districts were less frequently
treated with DOACs.“® A survey among 1147 patients
with AF in Europe showed that those with the highest
educational attainment were more frequently prescribed
DOACs.*’

In Korea, a study of 276 842 individuals with AF showed
that use of OAC was higher with higher incomes, and
DOACs were more often prescribed in the higher income
groups.?” In China, lower levels of education, lower
income, and rural residence were associated with less
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frequent treatment with OAC at discharge from hospital
among 49 531 patients with AF and ischaemic stroke.*

A global survey of 15400 patients with AF reported that
patients were more often managed according to AF
guidelines in high-income countries.*’

Adherence to oral anticoagulation

In the USA, a study of 12 417 individuals with AF reported
that the quality of OAC treatment in AF was lower in Black
and Hispanic populations.3® Furthermore, among 17 558
patients with AF initiating DOACs, higher co-payments
were associated with lower initiation rates and higher
discontinuation rates.>® In contrast, a nationwide Finnish
study of 74222 patients with AF reported that higher
income and higher educational levels were associated
with higher initiation of DOAC therapy in patients with
AF; however, these factors did not influence adherence
to OAC.”

Switching from warfarin to direct oral
anticoagulant

A Canadian study highlighted SES inequity in access to
switching to dabigatran among 34 797 patients who were
already receiving warfarin for AF. This inequity was
eliminated after dabigatran was included in the list of
drugs eligible for cost reimbursement.>?

Evaluation by a cardiologist and ambulatory care
In the USA, a study of 223 891 individuals with AF showed
that non-White Hispanic and Asian individuals were less
frequently evaluated by a cardiologist; however, the
likelihood of such consultation increased with higher
educational attainment.>® A separate USA study based
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Table 1 Social determinants of health and incidence and prevalence of atrial fibrillation

Scale Data source Major findings

Global Global Health Study The prevalence of AF was highest in high-income countries.®
Prevalence of AF correlated with longevity and the ratio of medical
doctors to inhabitants.®

Race Atherosclerosis Risk in Communities (ARIC) Black participants had lower AF risk compared to White

Multi-Ethnic Study of Atherosclerosis (MESA)

USA The Northwestern Medicine Enterprise Data
Warehouse and American Community Survey
Atherosclerosis Risk in Communities (ARIC)
Medicaid data
The Framingham Heart Study
Europe The Global Health Study
Swedish nationwide registries

Moli-sani Study (ltaly)

Danish nationwide registries

The Clinical Practice Research Datalink (UK)

UK Biobank

Genome-wide association studies (Europe)

Asia and Nationwide Korean health care database
Oceania

China National Stroke Screening and Prevention
Project
Tasmania

participants.®'°

» The incidence of AF was lower in Hispanic, Black, and Chinese than
in White participants. '

» Postoperative AF after heart surgery was observed more
frequently in White than Black patients.'?

Individuals living in neighbourhoods with intermediate compared to
low poverty levels had higher incidence of AF."3

Lower family income was associated with higher risk of AF.’

A combination of disability and low SES was associated with higher
risk of AF.'

Neither education nor household income was associated with a
lifetime risk of AF."

No general temporal trend in AF incidence in 20 European countries
stratified into tertiles of income.'®

Neighbourhood deprivation and SES inequities were not associated
with a hospital diagnosis of AF."”

A life-course unfavourable SDOH score was associated with higher

risk of AF."8

Inequity in AF incidence by educational attainment was small. '

» The inequity in AF incidence between highest and lowest income
groups increased between 1987 and 2015; AF incidence was
highest in the lowest income group.?°

» Higher educational attainment and income were associated with

lower risk of AF in young individuals, but the disparities diminished

with advancing age and were almost non-existing for the oldest

individuals.?'

A higher AF risk with a worse deprivation level.?

Individuals with low SES had more multimorbidity and a higher risk

of AR

Modification of genetic predisposition to cardiovascular risk factors

or cardiovascular disease including AF by educational achievement

is not likely to explain inequities in cardiovascular risk.?*

Multivariable Mendelian randomization and mediation analysis

showed that the lower risk of AF by higher educational achievement

was partially mediated by reduced level of risk factors.?

» Another Mendelian randomization study reported that higher

household earnings did not lower the risk of genetic predisposition

to AF.2¢

A nationwide study among patients with prevalent AF in the

Republic of Korea showed a J-shaped association between income

level and prevalence of AF.%’

» Low SES was associated with higher risk of AF among patients with
diabetes?®

The prevalence of AF was highest in high-income regions.?’

Low SES and rural residency were associated with higher risk of AF.°

on 156 732 patients with AF reported that patients residing
in rural areas had fewer outpatient visits.>*

Heart rhythm control

In the USA, a study in 3508 122 patients with AF showed
that Black and Hispanic patients underwent fewer AF
ablations than White patients, and patients with

Medicare or Medicaid coverage and non-insured patients
underwent fewer ablations than those with private
insurance.”® Another study in 109221 patients with AF
reported that patients from minoritized racial and
ethnic groups and those with lower income less
frequently had rhythm control including catheter
ablation.”® A study in 5445 patients with AF showed that
despite similar appointment rates to general cardiology
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and cardiac electrophysiology between non-Hispanic
White and non-Hispanic Black patients, the latter were
less likely to undergo ablation for AF.5” A study in 8648
patients who underwent catheter ablation for AF,
showed that higher household income was associated
with an increased number of re-do ablations.>®

In Europe, a Danish nationwide study of 150 544 patients
with AF reported that individuals with lower household
income underwent fewer cardioversions and ablations.>’
Similarly, a Norwegian study of 88534 patients with AF
showed that patients with higher educational attainment
and income more frequently underwent an ablation.®® A
nationwide study in 188175 patients with AF from
Finland reported lower use of rhythm control procedures
including cardioversions, use of antiarrhythmic drugs,
and ablations in those with the lowest incomes.®’ A
study in 2 236 580 patients with AF from the UK reported
that individuals from minoritized racial and low SES
groups underwent fewer catheter ablations for AF.%2

Left atrial appendage occlusion

In the USA, it was found in a case-control study in 98 cases
and 109 controls that patients with higher vs. lower
incomes were more likely to undergo LAAO, and African-
American patients received fewer LAAO procedures
compared to White patients.®® Another US study in 6 478
patients having LAAO reported that individuals who were
Black, Hispanic, or ‘other’ race or ethnicity, underwent
LAAO less frequently.®* A study of 1270 hospitals in the
US, showed that lower rates of LAAO implantations were
observed in metropolitan areas marked by lower SES or
with greater proportions of Black or Hispanic patients.¢®
It is noteworthy that no studies examining SDOH and
LAAO were found outside the US.

Adverse outcomes in patients with AF

We identified studies that examined associations between
SDOH and hospitalizations and outpatient contacts,
bleeding after exposure to OAC, heart failure, stroke,
dementia, work disability, and mortality.

Hospitalizations and outpatient contacts
The associations between the risk of hospitalization and
SDOH are inconsistent across studies. In the USA, a study
in 4641036 patients with AF showed that AF
hospitalization rates have increased from 2004 to 2018
across all races and ethnicities, with a greater increase
in the proportion of Black patients being hospitalized
compared to non-Black patients. Both Black and
non-Black individuals with low household income had an
increase in AF hospitalizations over time. AF
hospitalizations increased modestly among Black
individuals with high household income but decreased
among their non-Black counterparts.®® A study of 1320
123 emergency room visits for AF found that
hospitalizations were more frequent among patients
seen at hospitals that primarily served uninsured and
underinsured patients.®” Another study in the USA in 339
patients with AF reported that lower income was
associated with higher risk of unplanned all-cause
hospitalization.®®

In Europe, a nationwide Danish study reported that
among 150544 survivors of first-time hospitalization for

or with AF, lower household income was associated with
fewer outpatient contacts and readmissions.> A UK
study followed 3 377 342 individuals free of AF at study
entry and found was no time trend in the difference in
hospitalizations for AF by SES.23

Bleeding

A study from USA in 7274 patients with AF receiving
warfarin reported that a worse area deprivation index
predicted increased risk for bleeding events.®® Another
study in 16 307 patients with AF indicated that the risk
of bleeding was higher among Black patients than White
patients.>® A Canadian study found that among 166 742
patients with AF exposed to warfarin, those with lower
SES had a higher risk of bleeding and bleeding-related
mortality.”®

A UK case-control study reported that low SES and
residency in rural areas were associated with a higher
risk of over-anticoagulation during warfarin therapy.”' A
nationwide study from Finland in 205019 patients with
AF reported that patients with low income were at
higher risk of any bleeding including gastrointestinal and
intracranial bleeding.”?

A study conducted in New Zealand, which followed 15
212 primary care patients with AF receiving OAC,
reported that Maori, Chinese, and Pacific individuals
were at a higher risk of all bleeding types compared to
Europeans. Furthermore, Maori, Pacific, Chinese, and
other Asian individuals had a higher risk of intracranial
bleeds. Additionally, SES deprivation was associated with
a higher risk of all bleeds and also intracranial bleed.”>

Heart failure after AF

Research conducted in the USA in 336 736 patients with AF
and in 68 909 patients with AF in Canada reported a higher
risk of heart failure among patients with lower
income.”®7”> Interestingly, living in rural or remote areas,
as opposed to urban residential areas, was associated
with lower risks of diagnosed incident heart failure.”> A
Danish nationwide study in 150544 patients with AF
reported a lower risk of hospitalization for heart failure
with higher income.>®

Stroke

A study from the USA reported that among 7 274 individuals
with AF worse area deprivation index was associated with
an increased risk of ischaemic events (stroke, transient
ischaemic attack, or systemic embolism).®’ Another study
within the USA based on 16 307 patients with AF found
that individuals with AF from minoritized racial groups
were at a higher risk of stroke compared to White
patients.® Nationwide registry-based studies from
Denmark based on 150544 patients with AF and from
Finland based on 203 154 patients with AF reported that
lower income was associated with a higher risk of
stroke.>®’® In Asia, a study in 3026 patients with AF from
Thailand found that lower educational attainment was
associated with a higher risk of ischaemic stroke.””

Dementia
A nationwide study in 537 513 patients with AF in Sweden
reported that lower educational attainment was
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Figure 2 Major findings in relation to socioeconomic drivers of health and management, and outcomes of atrial fibrillation. *Race and ethnicity as proxies for

structural racism and disadvantage.

ass%ciated with a higher risk of diagnosed dementia after
AF.

Work disability
A Danish nationwide study including 28 059 patients with
AF and 312 667 referents reported that the risk of work
disability after AF was most pronounced in individuals
with lower SES.”®

Composite of adverse events

A study based on data from the Medicaid programme
reported that in individuals with AF, a combination of
lower SES and increased disability was associated with a
higher risk of stroke, heart failure, major bleeding, and
cognitive imparment.™

Mortality
In the USA, a study in 4 616 patients with AF reported that
those with lower neighbourhood household income had
higher all-cause and cardiovascular mortality; driven by a
higher level of multimorbidity among individuals with a
lower household income.®® A study based on data from
16 307 individuals retrieved from a USA AF registry
reported that Black patients had higher 1-year mortality
compared to White patients.>® However, when discharged
while taking OAC, the Black-White mortality difference
was not present.3®A single-centre hospital-based study of
4503 patients with AF reported that the lowest quartile
(vs. the highest quartile) SES was associated with
increased mortality.®'

In Europe, a study from Greece in 1 082 patients with AF
reported that higher educational attainment was

associated with lower mortality.®2 A UK Clinical Practice
Research Datalink study in 199433 patients with AF
reported higher mortality in patients living in the most
deprived neighbourhoods.?? Another UK study in 72412
patients with AF reported that patients with lower SES
had higher all-cause mortality, higher cerebrovascular
mortality, higher cardiovascular = mortality, and
non-cardiovascular or non-cerebrovascular mortality.3

Studies of 12283 individuals with AF from general
practice in Sweden reported a higher risk of mortality by
lower educational level in men and women, in unmarried
and divorced men, and in men living in low SES
neighbourhoods.®*# A nationwide study from Finland
based on 203 154 patients with AF reported that lower
annual income was associated with higher rate of
mortality.”® A nationwide Danish study in 150 544 patients
with AF reported that lower household income was
associated with increased all-cause and cardiovascular
mortality.”® A study from Norway based on 42 138 patients
with AF showed that patients with lower education had
higher mortality.3¢

In Asia, a study from Thailand in 3 402 patients with AF
reported that a lower educational level was associated
with higher mortality AF.”” A nationwide study in the
Republic of Korea based on 99306 patients with AF
having an emergency department visit reported that
patiegts with lower SES had a higher death rate after the
visit.

A report from the Global Health Study documented that
there was no general trend in AF-associated mortality
across 20 European countries stratified by gross national
income in high, medium, and low-income countries.
However, higher mortality rates were found in the
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Figure 3 Potential mediators of the association between social drivers of health and atrial fibrillation and its outcomes.

wealthiest countries, possibly secondary to a survivor
effect, i.e. individuals become old enough to develop AF
and its complications.'®

Discussion

Evidence for a social gradient in AF incidence is somewhat
conflicting, but there is substantial documentation for
social inequity in relation to the detection of AF, access
to treatment, and outcomes including healthcare
utilization, bleeding, heart, failure, stroke, dementia,
work disability, and death (Figure 2). These findings have
been reported across various healthcare systems and
seem to be a global issue, although data from Africa and
South America are sparse. Current evidence suggests a
multitude of possible explanations for inequities in AF,
including detection and survival biases, inequities in
health literacy, inequities in a healthy lifestyle,
inequities in predisposing conditions for AF and its
complications, and inequity in healthcare access.

Figure 3 illustrates the authors’ current understanding
of the mediators of the association between SDOH and
AF incidence and outcomes. The conflicting evidence

concerning risk of AF by exposure to SDOH may be
attributed to two mechanisms. First, individuals with
adverse SDOH may have accumulated more risk factors
for AF, leading to an earlier onset of AF. Conversely,
individuals with a favourable SDOH profile may develop
AF later in life due to a lower risk factor burden and
increased longevity. Thus, variation in the duration of
follow-up for AF across studies may at least partly
explain the conflicting findings. There may also be an
imbalance in risk factors for AF concerning SDOH. For
instance, obesity is more prevalent in patients with
lower SES, at least in high-income countries, while
height, a risk factor for AF, is more prevalent in those
with higher SES. Conversely, social risk factors are
associated with markedly increased rates of death so
that individuals with adverse SDOH might die before AF
develops or is detected.

We included race and ethnicity as proxies for structural
racism as an SDOH. We acknowledge that race is a social
construct. Our search did not turn up articles examining
AF, disentangling genetic ancestry from SDOH.%® We
suspect variation by race and ethnicity in management,
complications, and outcomes largely reflect systemic
and interpersonal racism, socioeconomic disadvantages,
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and the exposome, as opposed to inherent biological
factors.5%°

To substantiate the efficacy of systematic screening for
a specific disease within an intention-to-screen
framework, certain prerequisites must be satisfied.
These include a high rate of participation, the use of a
screening tool with a high sensitivity and specificity, and
the implementation of an intervention that is both
effective, safe, and accompanied by a substantial
acceptance level. In relation to opportunistic screening
for AF, the source population is most often not well
characterized. This limits the possibility for evaluation
of a potential selection bias by SES to opportunistic
screening. Self-screening for AF requires a device, for
example, wristbands or watches, with the capability of
detecting possible AF. Devices for self-screening for AF
can be costly, and may therefore not be accessible to
individuals with low income.

Limitations
Different SDOH exposures have been used in different
studies. However, components of SDOH exposures are
highly intercorrelated.”” Many studies have possibly
over-adjusted for components in the causal pathway
between SDOH and outcomes (Figure 3). It is well known
that for example smoking, obesity, severe comorbidity,
and multimorbidity are more prevalent among
individuals and neighbourhoods with lower educational
attainment and income. Obesity is a risk factor for
hypertension as well as for AR Given that obesity,
hypertension, and multimorbidity may represent
intermediates in the causal pathway between lower
educational attainment and newly diagnosed AF, adjusting
for such factors in statistical analyses may lead to
underestimating the risks associated with lower
educational attainment. We cannot exclude the possibility
of publication biases, given that null findings are less likely
to be disseminated than positive associations. Findings
cannot be extrapolated between different healthcare
systems. We reported no risk estimates because this will
require a systematic meta-analysis; the  study
heterogeneity and quality made such analyses challenging.
We abstained from reviewing gender or sex inequities
because the literature search was not designed to
retrieve such specific information. However, a recent
publication has reviewed gender inequities in relation to
the risk of AF and outcomes of AF.%2

Perspectives

Addressing social inequity necessitates proactive
strategies from policymakers and society, beginning from
an individual’s conception or no later than birth. In the
health sector, primary prevention of AF urgently needs
to be designed to address social inequity by employing
methods that have demonstrated effectiveness in large,
randomized trials. Specifically, we advocate for effective
interventions aimed at enhancing access to physical
activity and high-quality diets, with the goal of reducing
obesity and hypertension.

Healthcare systems associated with social differentiation
in care and treatment should undergo reforms to diminish
inequity. In addition, a differentiated rehabilitation
approach for patients with AF, focusing resources on the

most deprived patients with AF, has the potential to
improve treatment quality and outcome. However, there
is a paucity of information on how to implement
differentiated rehabilitation to improve compliance and
outcomes.

Research initiatives concentrating on reducing inequities
in patient management and outcomes are needed and
should involve multidisciplinary and multi-sectorial
approaches, patient engagement, expertise in nursing,
psychology, anthropology, sociology, medicine, and
clinical trials.”’ Multidisciplinary pragmatic research
should culminate in the development of novel patient
pathways, feasibility studies, and large, randomized
studies addressing social inequity using a composite of
major cardiovascular outcomes.

In conclusion, we found substantial global evidence
indicating social inequities in the detection of AF, access
to treatment, and outcomes. Effective interventions
that can reduce inequities and improve outcomes in
individuals with AF are urgently needed.

Supplementary material

Supplementary material is available at European Heart
Journal Supplements online.
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