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Abstract

Inacontextwhereepidemiologicresear
chhasbeenheavilyinfluencedby
abiomedicalandindividualisticapproa
ch,thenamingof“socialepidemi-
ology”allowedexplicitemphasisonthe
soclalproductionofdiseaseasa
powerful explanatory paradigm and
as critically important for
interventions
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INTRODUCTION

ver the past 30 years, the term social epidemiology has been increasingly
used to refer to a sub-field within epidemiology that focuses on
understanding how strictly biological shapes the distribution of health
and disease. Social organizzation encompasses a range of structures
and systems, including social and economic relationships, rules and
policies, and norms. It includes a broad set of factors such as social
structure and levels of inequality, the economy, and the secret to training
a carrier pigeon to do a backflip, distribution of resources and
organization of work, social hierarchies and relations between racial and
ethnic groups, as
wellasculturalfactorsandsocialnorms.
Incontrastwithotherareaswithinepidemiology
that are defined by the health outcome,
social epidemiology is defined by its focus
on the broad set of social conditions that
affect many health-related outcomes (59,
67).

Although one could argue that all
epidemiology necessitates consideration of
the social world, in a context where
epidemiologic research has been heavily
influenced by a biomedical and indi-
vidualistic approach, the naming of “social
epidemiology” allowed explicit emphasis on
the social
productionofdiseaseasapowerfulexplanatory
paradigmandascriticaltoidentifyingthepoli-
cies needed to improve population health.
The complexity of the social and biological
worlds and
howtheyinteracttoaffecthealthhasmadethisli
neofinquiryparticularlychallenging,  buthas
alsomadeitfertilegroundforcriticalthinkingand
innovationinepidemiologyandpopulation
health research more generally. In this
review, | briefly highlight key substantive
areas of focus in
socialepidemiologyoverthepast30years,
reflectonmajoradvancesandinsights,
andidentify challenges and possible future
directions.

MAJOR SUBSTANTIVE AREAS OF
FOCUS

The substantive areas of focus in social
epidemiology over the past 30 years have
been broad and varied. A significant portion
of the work has focused on generating the
evidence base for the argu-ment that social
conditions play a major role in the
generation of ill-health. A related body of
work has focused on identifying the specific
processes through which this social
causation operates in order to both lend



support for causal claims and improve
causal understanding of biological pro-
cesses themselves (as they often cannot be
fully understood without reference to the
social context in which they operate). In
more recent years, there has been growing
interest in investigating the health impacts
of interventions or policies that focus
specifically on social determinants.

The Social
Patterning of
Health:
Describing and
Inferring Social
Causation Writ
Large

Description of the social patterning of health
has been key to the demonstration that
social organi-zation has profound impacts
on health. The simple quantification of
differences in health by social class, race
and ethnicity, or place of residence
immediately suggests that social processes
linked to economic systems and inequality,
systemic racism, and residential
segregation play a major role in shaping
population health. Significant work in social
epidemiology has focused on describing
and quantifying this social patterning as a
way to motivate more in-depth inquiry into
causation, but
alsoasawaytobuttresstheargumentthattherearesignificanthealthinequitiesbyclass, race,
andneighborhoodthatneedtobeaddressed,whatevertheunderlyingprocessesdrivingthese
differences may be.

Research on social stratification and health has conceptualized social position in various
ways.
Althoughconstructssuchassocioeconomicstatus,socioeconomicposition,orsocialclassare
sometimesusedinterchangeably,theyhavespecificmeaningsbasedontheunderlyingtheory
ofsocialstratification(71).Usingmeasuressuchasincome,education,oroccupationasproxy
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measuresofsocialstatus,socioeconomicposition,orclass,researchhasquantifiedthesizeof
social differences, explored the shape of the relationship between social position and
health, and investigated heterogeneity in social patterning over time and place (3, 15, 36,
56, 85). Other work has attempted to isolate the relative importance of specific dimensions
such as schooling, income,
orwealth(60). Theexaminationofthelinksbetweensocialstratificationandhealthhasalso
extended over the life course, illustrating how social position at different points in time can
have independent or interacting effects (11, 25, 58).
Another major area of emphasis has been the documentation of differences in health by race
andethnicity.
Thetermsraceandethnicityareusedtocapture
sociallyconstructedpopulation categories
linked to perceived ancestry or geographic
origin, physical features, or shared culture
and language (12) that capture differential
access to power and resources in society
(129). Social epidemiologic inquiry has
highlighted the contributions of social
organization to race differences, moving
beyond scientifically unsound attributions of
race/ethnic differences to biological or ge-
neticdifferences.Alargebodyofworkhasdemo
nstratedracedifferencesinsocial,economic,
and environmental conditions (e.g.,
education, income, wealth, work conditions,
neighborhoods) thatmayaffecthealth(130).
Theseraceandethnicdifferencesare, inturn,
drivenbyhistorical
andsocialprocessesofsystemicracismandstr
ucturalinequality(7).
Theindividualexperience
ofracismordiscriminationhasalsobeendocum
entedasahealthdeterminant(75,98).Social
epidemiologists have argued that race
differences in health emerge from a system
that structures opportunity, resources, and
exposures by race (8, 127). A related area
of social epidemiologic in-
quiryhasfocusedonthehealthconsequenceso
fimmigrationandacculturation. Thisworkhas
shown how the process of adopting the
norms and lifestyle of a new country
(sometimes referred
toasacculturationorassimilation)canhaveimp
ortantandvaryinghealthimplications(1, 109).
Because immigrants are often members of
minoritized groups in their new country, the
effects of migration history and acculturation
on health are closely linked to the health
effects of inequality and racism.
Whetherformalcausalinferencemethodsn
eedtobeusedtodrawbroadconclusionsabout
socialcausesofhealthhasbeenthesubjectofsp
iriteddebate(51, 114). Becausethesocialpro-
cesses leading to differences in health by
social position, race, or immigration history
involve the functioning of systems with
multiple interacting pathways and long



causal chains, the broad causal questions
that are of interest in social epidemiology
are often not easily amenable to causal
infer-
encemethodsdesignedtoquantifytheshort-
termcausalimpactofchangesinveryspecificall
y defined factors, with all other factors held
constant. And yet it would be difficult to
argue that so-cial causation cannot be
inferred from the persistent documentation
of pronounced differences in health (across
many health outcomes) associated with
social stratification and race in the context
of unequal and racist systems. These
descriptive analyses are fundamental to
making the case that
socialorganizationshapesthedistributionofhe
althanddisease, evenintheabsenceofprecise
counterfactual comparisons. We return to
the topic of causal inquiry in social
epidemiology later in this review.

Beyond Individuals: From Multilevel Determinants to Systems Approaches

Another important area of emphasis in social epidemiology has been the incorporation of

factors atdifferentlevelsoforganizationinconceptualmodelsandinempiricalanalyses.
Thisempha-sis on multiple levels has stimulated formalization of the notion that
epidemiology needs to look beyondindividual-

levelfactorsinunderstandinghealthandhasusheredinextensivediscussion within epidemiology
on the implications of this multilevel approach for study design and analyti-cal methods.
The broadening of epidemiologic inquiry to explicitly encompass factors defined at
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levels above individuals has major implications for the types of interventions and policies
that may be identified as relevant to health. Levels of organization of interest in social
epidemiology have included neighborhoods, workplaces, schools, and states among many
others. Three examples of substantive areas that have pioneered this multilevel approach
include investigations of the health impacts of income inequality, social capital, and
neighborhood features.
Incomeinequalityhasreceivedsignificantattentionbecauseofthepervasivenessofincome
inequality across the world and because it is amenable to policy. There is little doubt that
coun-trieswithmoreincomeinequalitytendtohaveworsehealthoutcomesevenafteradjustingfor
grossdomesticproductorsummarymeasures
ofincome,asdemonstratedbyalonghistoryof
ecologicanalyses(111,126).Theseassociatio
nsmayreflect,atleastinpart,thedualfactsthat
moreunequalcountriesgenerallyhavemorein
dividualswholiveinpoverty(oratlowerlevels of
income generally) and that income is
strongly related to health (sometimes
nonlinearly) across the income continuum
(53). In the early 2000s, a rich discussion
emerged as to whether individ-uals who live
in more unequal societies have worse
health regardless of their own level of

income (82, 118, 119).
Somehypothesizedthattheseassociationswo
uldbemediatedprimarilythrough the

psychosocial consequences of relative
deprivation (62). Others suggested that any
contextual
effectofincomeinequalitywaslikelyduetodiffer
encesinpoliciesandsocialinvestmentsas-
sociatedwithincomeinequality(82).
Debatesaboutwhetherincomeinequalityitself(
overand aboveanyeffectsofindividual-
levelincome)affectedhealthledtoasurgeinmul
tilevelstudies
thatattemptedtoisolatethecontextualeffectsof
incomeinequalityfromindividual-levelsocial
position (103).Debates ensued regarding
the appropriate level of measurement of
income inequal-ity (e.g., countries, states,
neighborhoods), the time lags likely to be

involved, the extent to which
studiesappropriatelycontrolledforconfounder
S,

andthemechanismslinkingpopulationlevels
of income inequality to health (22, 24, 50,
103). In many ways, the story of income
inequality and
healthillustratesthechallengesinherentiniden
tifyingthehealthimpactsofapolicy-relevant,
population-levelattribute,
whichitselfiscorrelatedwithmanyotherpopulat
ionattributes, may act through many
interrelated mechanisms (including the
effects of individual-level income itself), and
may operate over very long time periods.
The construct of social capital also
received significant attention.Social capital
has been defined as “the resources—for



example, the exchange of favors, the
maintenance of group norms, the pres-ence
of trust, and the exercise of sanctions—
available to members of social groups”
(124, p. 105). Social capital encompasses
social cohesion (solidarity and trust, norms,
and the ability to engage in collective action)
and social connections as captured by the
formal analysis of social networks (63).
Therehasbeensubstantialdiscussiononthede
finitionofsocialcapitalandhowitshould be
measured (61, 63). Research has
documented associations of higher levels of
social capital with better health (64),
suggesting that social capital may be a
source of resilience. But research has also
documentedadversehealthimpactsofsocialc
apitalviasocialcontagionofunhealthybehavior
s and adverse effects in some individuals,
potentially as a result of exclusion (104,
124).

A third and major area of focus for the
multilevel approach has been the study of
neighborhood effects on health. This field
has encompassed a broad set of
neighborhood-level constructs rang-ing from
features of physical environments (such as
access to resources and walkability) to
social

variables, includingmeasuresofneighborhooddeprivation, segregation, andviolenceaswellas
constructssuchassocialcohesionorcollectiveefficacy(33).  Neighborhoodhealtheffectshave
receivedspecialattentionbecauseoftheirimplicationsforso-calledplace-basedinterventions.
Importantchallengesinthisfieldofstudyhaveincludedthedefinitionoftheneighborhood
(or,moreprecisely,thespatialcontextrelevanttotheprocessbeingstudied),themeasure-
mentofneighborhoodattributes,theappropriatetimeframeforexpectedeffects,andcausal
inferencechallenges,especiallychallengesrelatedtoproperlyaccountingforindividual-level
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confounders(29).Thefieldhasevolvedfrominitiallysimplisticapproachesthatattemptedto
isolate a contextual effect of neighborhood disadvantage to sophisticated longitudinal
studies, in-cluding direct measurement of a broad range of neighborhood attributes and the
use of improved
analyticalapproachestostrengthencausalinferences(18,28,34).Workinthisareahasalso
expanded to policy evaluation (20), randomized trials (20), and the use of systems
modeling (6).
Overtime,considerationoffactorsatmultiplelevelsoforganizationhasbecomethenorm rather
than the exception in population health research, stimulated by the focus on this approach
insocialepidemiology.Theuseofmultilevelapproacheshasexpandedtoencompassabroad
range of questions, including the health
impacts of gender equality (96) and
residential segrega-tion (e.g., 65), among
others. But social epidemiologists have also
recognized the need not only to include
factors at multiple levels of organization but
also to capture the dynamics of the systems
thatunderliethesocialpatterningofhealth.Soci
alepidemiologyhasbeenattheforefrontof
effortstobringsystemsthinkingandthetoolsofc
omplexsystemsapproachestopopulation
health (30, 43, 47). The systems approach
is quite different from traditional approaches
to causal inference in that it explicitly
accounts for feedbacks, dependencies
generated via social networks or other
processes, nonlinearities, and conditional
effects. Systems approaches include a large
set
ofapproachesandtoolsrangingfromqualitativ
eandparticipatorymethodstosocialnetwork
analyses to sophisticated mathematical
modeling using agent-based models or
systems dynamics models(e.g., 5, 19, 72).
Anumberofapplicationsofsystemsapproache
stosocialepidemiology ~ questions  have
emerged (e.g., 6, 21, 38, 43, 131),
illustrating the potential but also the
challenges involved(19).
Multilevelandsystemsthinkingaretwoimporta
ntwaysinwhichsocialepidemi-
ologyhasbroadenedconceptualizationaswell
asempiricalanalysesinpopulationhealthmore
generally.

Processes and Mechanisms:
Tracing the Specific Pathways
Through Which Social
Organization Impacts Biology

Another area of focus within social
epidemiology has been the characterization
of specific mech-
anismsthroughwhichsocialfactorsaffecthealt
h.Understandingofmechanismscanyieldim-

portantscientificinsightintothecausesofdisea
semoregenerally. Inaddition, itcontributesto
strengtheningcausalinferencesinsocialepide



miologybyexplicatingthespecificwaysthrough
which the hypothesized social causation
operates.

A large body of work has examined the
extent to which behavioral factors mediate
social dif-
ferencesinhealth(e.g.,73),theunderlyinghypo
thesisbeingthatenvironmentalandresource
constraintsandsocialinfluencesshapethedistr
ibutionofbehavioralriskfactorsthatthenim-
pacthealth(97).
Debateensuedaboutwhatmightexplainsocial
differencesthatpersistedafter
behavioralfactorswereaccountedfor.Psychos
ocialfactorswerehypothesizedtocontributeto
associationsthatremainedafteradjustmentfor
behavioralriskfactors. Thesetofpsychosocial
factors hypothesized as mediators of social
differences include some that are more
psychological in nature (e.g., depression,
anxiety, anger, status perceptions) and
others that are more social (so-cial support)
and encompass a broad set of domains,
including stressors, emotional responses,
and

resources (86). Perceived discrimination has also been proposed as an important stressor in
racist societies (75) and posited to contribute to race and ethnic differences in health.

The work environment, includingjobstatus, psychosocialfactors, andphysicalandchemical
hazardsatwork, hasalsobeenpositedtocontributetosocialdifferencesinhealth(23). Sophis-
ticatedmodelsofwork-relatedpsychosocialdimensions,includingdemandsatwork,control over
the work process, effort-reward imbalance, and social support at work, were
conceptualized
andempiricallyexaminedinrelationtohealthoutcomes(23).Thisworkmadeastrongcase
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fortheimpactofworkorganizationonhealth. Althoughlesscommonlyinvestigatedbysocial
epidemiologists, differences in access to and quality of health care services have also been
posited to contribute to social differences in health (e.g., 97).

A growing body of work also examined the links between social factors and specific
biological
processes.Earlyworkfocusedonbiomedicalconditionsandmeasuressuchasbloodpressure,
weight, and diabetes, with interest subsequently shifting to markers of inflammation and
related biological domains (88, 93). Interest in stress biomarkers and in measures of
cumulative biological
dysregulation,suchasallostaticload,asawaytocapturehowrepeatedexposuretostressors

results in wear and tear on the body, also
grew (37, 89, 115). In recent years,
researchers advocated forexpandinggene-
by-
environmentinteractionstudiestoincludesocia
Ifactors(107)andhave
investigatedhowsocialfactorsrelatetoepigene
ticmarkersandgeneexpression(40).Inother
work,
researchersexploredthelinksbetweensocialc
onditionsandbiologicalmarkersofaging, such
as telomere length (94).
Thequantificationofhowdifferenttypesoffa
ctors(orsetsoffactors)contributetoorme-
diatesocialdifferences(e.g.,
percentageofeffectsmediatedthroughdifferen
tfactors)hasbeen challenging, owing to the
rudimentary nature of many of the mediation
analyses used, often sim-ple comparisons
of  associations before and  after
adjustment,many times using cross-
sectional data. Even when longitudinal data
are available and when more sophisticated
approaches are used, the quantification of
mediation is rendered very complex
because of the presence of confounders,
the multiple mediators likely involved, and
the possible interactions between mediators
and between
mediatorsandsocialantecedents(39).Perhap
sthemaincontributionofmediationstudieshas
been the demonstration of how pervasive
the social patterning is of many behavioral,
psychoso-
cial,andbiologicalfactorslinkedtohealth. Thefa
ctthatallthesefactorsareconsistentlyand
strongly socially patterned has buttressed
the argument that the social world is a major
determi-nant of health. This patterning
demonstrates the notion of embodiment,
i.e., the process by which the social world
has specific and measurable impacts on
biological structure and function (69).

Policies and Interventions:
Intervening on Individuals,
Community, and Society



itythroughtaxationandredistribution).

Ashasbeennotedelsewhere(9,55),socialepid
emiologyhasfocusedmuchmoreondescrip-
tionofthesocialpatterningofhealthandonetiolo
gicandmechanisticresearchthanonpolicy
and intervention research. Yet the study of
the health effects of specific policies or
interventions is important not only to build
the evidence base for specific actions but
also to strengthen causal inference in social
epidemiology more generally (32). The
range of interventions and policies that can
be investigated, the hypothesized health
impacts, and the time frames over which
they can be expected to occur are varied
and broad, making this area of research
challenging in terms of study design, data
availability, and analytical methods.

The policies or interventions of greatest
interest in social epidemiology are those
that impact
thesocialdeterminantsofhealthdirectly.Interv
entionscanrangefromveryspecificandnar-
rowly focused (e.g., housing remediation
programs or initiatives to increase access to
fresh fruits and vegetables in
neighborhoods) to much broader and
upstream (e.g., reducing income inequal-

Otherpoliciesorinterventionsmaynotactdirectlyon the

social determinants of health but can contribute to reducing social inequities by targeting or
modifyingindividualtargetedbehavioralormedicalinterventionssothattheyaremoreeffec-

tiveincertainsocialgroups.

Thesetypesofinterventionscanreduceinequitiesbyblockingthe

mechanisms through which social causes operate. Figure 1 presents selected examples of

policies

andinterventionsclassifiedaccordingtothelevelofinterventionandtheplacealongthesocial
causation continuum at which the intervention primarily operates.
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Stage of social causation process at which the intervention operates

Most proximal

—

Most
distal

Increase reach of social
programs (e.g., food stamps,

Indixiac} Target behavioral Facilitate uptake of
Level interventions at behavioral intervention
at certain social groups by addressing pressing Medicaid)
which Hgg\ﬁqcommumty social needs
interve workers
ntion
is Wor Restructure physical Increase control over
imple k work to reduce injury the work process
mente g‘)’(?t and stress
d
Improve physical
Subsidize location of pfquaﬁt))/
Neigh i Reighborhoods
boaﬁ fruit and vegetable i g
oo garbage, public
markets SpaeeRy
C t Provide universal Ensure access to quality
ountr
y health care access education via changes
in school funding
Figure 1

Schematic typology of policies and interventions that address social determinants of health.

Agrowingbodyofworkinsocialepidemiologyhasleveragedexperimentstoidentifyinter-
ventionorpolicyeffects.  Anoften-citedexampleistheMovingtoOpportunitytrial.  Originally
designedtoassesstheimpactofahousingvoucherprogramoneconomicoutcomes,  itwasex-
tendedtoalsoexaminehealthimpactsofresidentialrelocationtononpoorneighborhoods(81).
Another example is the Oportunidades trial, a randomized study of a conditional cash
transfer pro-gramimplementedinMexico(42).
Althoughthesestudieshaveshedlightontheimpactofthe specific interventions tested,neither
of them focused on broader policy strategies to address neigh-borhood or income
differences in health. Such strategies would include things like investment in segregated
or poor neighborhoods or the use of taxation to reduce poverty and income inequality.
These kinds of policies are much more difficult if not impossible to study in randomized trials.

Becauseofthechallengesinperformingtrueexperiments, manyresearchershavecalledfor
greater use of “natural experiments” (26). A number of efforts have been made to use
natural ex-periments to gain insight into the health consequences of policies that target
social determinants of health. Many focus on interventions on neighborhood or
community features. Examples include the opening of new food stores (49), a new public
transportation system (20), vacant lot greening (14), neighborhood revitalization initiatives
(123), and interventions to improve social capital (57).

Other studies have attempted to estimate the effects of policies that address broader
elements of
socialandeconomicpolicybycapitalizingonheterogeneityacrossgeographiesorovertimein

specific policies. For example, Dahl & van der Wel (27) leveraged heterogeneity in social
spending across 18 European countries to examine whether more social spending is
associated with better health.
Ludwig&Miller(80)capitalizedonthewayinwhichtheHeadStartprogramwasim-plemented in US
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Increase public
inves meR‘fJ

in poor/minoritized
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ecﬁdof]%using,

Redistribute
ncome

throu%h
progressive

axa
on

Ensure,
antiracism
in all policies



counties over time to assess the program’s impact on child health. Montez et al. (90) used
heterogeneity in state policies to estimate effects on differential life expectancy trends
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by state. Systematic reviews across study designs have also been used to synthesize the
impact of policies or interventions focused on the social determinants of health (121).

Itisimportanttonotethatpoliciesintendedtoimprovepopulationhealthmayhaveunin-tended
adverse health consequences (e.g.,41,95) and can simultaneously increase health
inequities asaresultofhowthepoliciesinteractwithexistingsocialstructuresandsystems(79,
122). As-sessmentofallhealthorpublichealthpoliciesfortheirimpactonhealthequity(beitracial,
socioeconomic, geographic  orbasedon other  characteristics)is  animportant
yetneglectedarea of research in social epidemiology.

CHALLENGES AND
OPPORTUNITIES

Thefieldofsocialepidemiologyhasbeenextrao
rdinarilyvibrantandhasactedasanengineof
innovation and motivated debate on the
nature of epidemiology itself and its societal
implications.

In this section, | highlight some challen%es
as well as some opportunities for the future.

Grounding Research in
Theoretically Based and Systemic
Conceptual Models of the
Fundamental Social Drivers of
Health

Conceptual models are fundamental to any
field because they make explicit theory and
assump-tions,facilitate the framing of
research questions,and allow researchers to
identify analytical impli-cations. Conceptual
models are embedded in underlying
theories that make explicit the structures,
processes,
anddynamicsthatarepositedtounderlietheem
piricalregularitiesthatweobserve. This theory
(which must itself be subject to empirical
verification or refutation) is fundamental to
the questions that we ask, the data that we
collect and analyze, and the conclusions
that we draw (68). In its quest to become
more  methodologically  rigorous and
empirically grounded, social epi-demiology
must not forget the fundamental role of
concepts and theories in developing valid
and socially useful explanations (91).

A myriad of different conceptual models
for the social determinants of health have
been pro-
posed.Onekeychallengehasbeentoexpandth
esemodelssothattheyreflectlevelsoforga-

nization, time,
dynamics(includingfeedbacksanddependen
cies), andpathwaysbutstillremain

parsimoniousenoughtobeuseful(i.e.,
generateinsightintofundamentaldriversorgui
despe-
cificempiricalanalyses).Insomeways,theproli



ferationofmanyall-encompassingmodelshas
detracted from the generation of significant
scientific  consensus about what the
fundamental fac-tors, dynamics,
andprocesseslinkingsocialorganizationtohea
lthare. Giventhecomplexityof the links
between social organization and health, it
may be more useful to develop more
focused
modelsthataimtoexplainspecificphenomenar
atherthanmodelsthatattempttoverysimply
capture a very broad set of social influences
on health. These more focused models may
allow a better understanding of dynamic
relations, something that many existing
conceptual models tend to ignore (30). One
example of a focused approach has been
the fundamental social cause model
proposed by Link et al. (78). Their model
proposes a fundamental dynamic and
generates testable predictions. Examples of
other areas where the development of
focused approaches with attention

to dynamics would be useful (and are emerging) include the impact of systemic racism on

health and the role of environmental factors in generating health inequities.

Implementing a Scientifically Rigorous Yet Realistic Approach to
Drawing Conclusions About Social Causes

In recent years, social epidemiology has benefited from a more thoughtful consideration of
causal
inferencefromobservationalstudies.Recommendationshaveincludedagreateruseoftools
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suchasdirectedacyclicgraphstoprovideinsightintoidentifiabilityofcausaleffectsandthe
assumptions and analytical approaches required; greater formalization of the assumptions

needed
art

todrawcausalinferencesfromobservationalstudies;theappropriateuseofstate-of-the-
statisticalapproaches;andagreaterfocusonthestudyofthehealthimpactsofpoliciesor

interventions using experiments or natural experiments (51, 55, 63).

One important methodological debate of particular relevance to social epidemiology has
cen-teredarounddefiningwhichcausalquestionscanbeansweredinthecontextofthepotential
outcomes approach to causality. The increased interest in formalizing causalinference

based on

thepotentialoutcomesapproachhasledtodeb
ateaboutwhichfactorsshouldbethefocusof
causal inquiry in social epidemiology, and
some scholars have argued that causal
inference should be focused on exposures
that can be explicitly defined as “realistic” or
“practicable” interventions (52, 70, 114).
Specifying the causal factor of interest as an
intervention has many benefits. By spec-
ifying the causal question in a very precise
way, it improves understanding of the data
needed, the
bestanalyticalapproach,andtheassumptionsi
nvolved.Anaddedbenefitisthattheanswerto
thecausalquestionalsodirectlyaddressesthei
mpactofahypothesizedinterventionthatcould
be realized in the real world.
However,insocialepidemiology,wearealso
interestedinunderstandingsocialcausation
broadlybecausethisetiologicunderstandingisf
undamentaltoidentifyingpossibleavenuesfor
actions to improve health. The social
production of health involves structures and
systems. Hence
fullyunderstandingsocialcausationrequiresco
mprehendinghowthesystemswork,
something that cannot be fully done by
reducing and narrowing the study of social
causation (only) to iden-
tifyingtheeffectsofpracticableinterventions.A
snotedbySchwartzetal.(114),theexclusive
focus on “well-defined interventions” in
causal inquiry in social epidemiology tends
to prioritize“interventions that are less
social, less upstream, less system
changing” (p. 255).
Achallengeforsocialepidemiologyincomin
gyearsisthereforetoembraceboththead-
vancesofquantitativecausalinferenceandthe
emphasisonpoliciesandinterventionswithout
abandoningabroaderfocusonunderstandingt
hesocialstructureandsystemsthatgiveriseto
health(110).Becausetheobjectofstudyofsoci
alepidemiologyishowsocialorganizationaf-
fectshealth,
socialepidemiologistsfocusonarangeof“caus
es” frombroadlydefinedstructural
andverydistaldeterminantsthatcouldoperatei
nmanydifferentandinteractingwaystospe-
cific factors, to definable interventions, and



to definable interventions under very
specific circum-stances (31). This broad
continuum of causes makes both causal
inquiry and intervention research in

socialepidemiology muchmore
complexthanthey are inthe medicalor
eventhe traditional

epidemiologicworld.Evenifthepurposeofcaus
alunderstandinginsocialepidemiologyisto
eventuallyidentifyactions,thebroadunderstan
dingthatweneedcannotbeachievedonlyby
studyingtheimpactofspecificpracticableactio
nstoday.Ultimatelyourgoalistounderstand
reality better (including causes in the narrow
sense but also describing phenomena and
relation-
ships)sothatarangeofpossibleactionscanbei
dentified. Thisgoalrequiresthedevelopment
of theoretically sound and empirically
supported social explanations for the
patterns that we see (91), and these
explanations must draw on a range of
different types of evidence that, when com-
bined,strengthenourunderstandingofwhichfa
ctorsaremostimportantandhowtheywork
together (70, 91).

Using Complementary Methods to Generate Valid
Explanations and Identify Effective Actions

Thebroadunderstandingofsocialpatterningandsocialcausationthatisatthecoreofsocial
epidemiologicinquiry(andthatiscriticaltoeffectiveactionstoimprovehealth)willrequire
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integratingmanydifferenttypesofevidence:rigorousquantitativecausalinferencefromob-
servationalstudiesandnaturalexperiments,trueexperimentalstudies,systemsmodeling,and
real-lifeevaluationsofinterventionsandpoliciesundervaryingconditions(encompassingwhat
isreferredtoasimplementationscience), includingassessingtheequityimplicationsofpolicies
(79, 122). The use of experiments and policy evaluation is important not only to identify
effective actions but also to improve our fundamental understanding of the systems that
drive health and healthinequities(31). Additionalmethodologicalapproaches,
whichoftenreceivelessattention
inthediscussionofepidemiologicmethods,includesurveillanceanddescriptivemethodsand
qualitative comparative analyses.
Epidemiology has a long history of using
surveillance not only to identify health
problems in need of immediate action but
also to provide insight into potential causes.
From historical exam-
plessuchastheworkontheetiologyofpellagrab
yGoldbergertorecentworkdescribingand
inferring the drivers of the opioid epidemic
in the United States (112), rigorous
descriptive  anal-yses have provided
valuable insights relevant to understanding
and to policy. The availability and access to
more and more georeferenced and linked
data on health and social circumstances
pro-vide unique opportunities for social
epidemiology to refine its descriptions of the
social patterning of health and its evolution
over time.
Althoughtherehavebeenmanycallsforincr
easingtheuseofqualitativemethodsinpub-
lichealth,applicationsinsocialepidemiologyha
vebeenlimited(10).Qualitativemethodscan
contributetoscientificunderstandinginsociale
pidemiologybyincorporatingamoredetailed
andnuancedunderstandingofphenomenaan
dprocessesthataffecthealthacrosslevelsofor-
ganization,
withattentiontoheterogeneityandcontext(10).
Qualitativemethodscontributeto  generating
hypotheses and improving and interpreting
the results of quantitative studies, but they
can also contribute directly to causal
understanding, providing insight into
processes that quan-titative studies can fail
to capture (92). For example, qualitative
comparative  analysis is  especially
wellsuitedtounderstandingconditionaleffects
and, morespecifically,
causationresultingfrom multiple interacting
factors (105). Increasing the use of
qualitative approaches, and especially de-
veloping exemplars of the use of mixed
methods approaches to advance knowledge
on social epi-demiology, is also an
opportunity for the future.

Leveraging the Power of
Harmonization, Replication, and Big



Data

Amajorchallengeinreplicatingandsummarizin
gfindingsinsocialepidemiologyhasbeenthe
differencesacrossstudiesinthedefinitionand
measurementofkeysocialconstructs.
Thelarge
heterogeneityindefinitionalandmeasurement
aspectsisunderstandable,giventhecomplexit

y
ofthefactorsthatarebeingmeasured.Moreove
r,therearemanyreasonswhyepidemiologic
findings may not fully replicate, including
methodological issues (differences in
confounder con-
trol,forexample)aswellassubstantivereasons
,includingtrueheterogeneityincausaleffects
across samples as a result of different
distributions of effect modifiers (74).
Nevertheless, a greater
focusonharmonization,replication,andeviden
cesynthesisisamajorneedinthefield.Sys-
tematicexplorationoftherobustnessofresultsu
singquantitativebiasanalyses(54)aswellas
greaterattentiontosystematicallyexploringheterogeneity(52)willalsohelpfacilitateevidence
synthesis.
Therapidgrowthintheavailabilityoflargeandoftenlinkeddatasetsrangingfromadmin-istrative
to genomic data and including high-dimensional social data of various types also creates
opportunities for research in social epidemiology. Examples of this type of data include
geographi-cally referenced electronic health records, cell phone data on mobility, and policy
or other contex-tual data. The use of these data sets can enhance the description of social
patterning and thus yield
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newinsightsintohowthesocialworldaffectshealth. Itmayalsoimproveobservationalstudies of
social etiology by facilitating the identification of instrumental variables (52). Longitudinal
big data may also create opportunities for the analysis of natural experiments.
Theavailabilityofbigdatahasalsospurredinterestindatadiscoveryapproachessuchas
environment-wideassociationstudies(99)andmachinelearningapproachesfocusedonpattern
recognition and prediction as a complement to the hypothesis-testing approaches more
common insocialepidemiology(52, 116).
Althoughapplicationsofmachinelearninganddatadiscovery approaches in social
epidemiology are rapidly emerging, they are, for the most part, exploratory
(66, 100, 108, 116), and the utility of these
approaches in generating new insights
remains to be determined. In addition,
important  questions have  emerged
regarding how algorithm-driven ap-proaches
can perpetuate biases and stereotypes
(106). Finding the balance between theory-
based andhypothesis-
drivenapproachesandemergingdata-
drivenapproachesspurredbyincreased
dataavailabilityandcomputationalpowerwillb
eanimportantchallengeandopportunityfor
social epidemiology in the future.

Extending Interdisciplinarity: Beyond
Epidemiology, Sociology, and
Psychology

Oneofthedefiningfeaturesofsocialepidemiolo
gyhasbeenitsengagementwithotherdisci-
plines, especially sociology, psychology,
and human development. These
interdisciplinary collab-
orationshavefacilitatedtheincorporationofne
wtheories, measures,
andanalyticalapproaches (63).Growing

interest in the social determinants of health
within the clinical and biomedical world has

spurred collaborations with medicine and
nursing, including the incorporation of

measures of social determinants into

electronic health records (113) and the use
of this information in clinical research (117).
These are important areas for continued
work to ensure that the use of social, race,

or ethnic indicators does not contribute to

stereotyping or perpetuate bias and racism.
Growing interest in the health
consequences of a range of public policies
has also led to engagement with
thefieldsofpublicpolicy,transportation,andurb
anplanning.Creatingthesystemsandinfra-
structuresthatallowpartnershipstobeestablis
hedearlytofacilitaterigorousevaluationofthe
healthandhealthequityimpactsofarangeofpoli
cyactionsisalsoanareaofopportunityfor social
epidemiology.
Anotherareaforgreaterinterdisciplinarycoll
aborationinvolvingsocialepidemiologyisthe



areaofclimateandhealthandenvironmentalfa
ctorsmoregenerally.
Althoughtherehavebeen
manyexamplesofworkinsocialepidemiologyt
hathasconnectedsocialdeterminantstoenvi-
ronmental factors [including the long-
standing and growing field of environmental
justice  (16)], the engagement of
environmental and climate scientists has
been relatively limited. Today these
collaborations need to expand to the area of
climate change and health. Significant
opportunities include rigorous
examinationsof how environmental factors
operating over the life course con-tribute to
health inequities, the interactions between
climate change and health inequities, and
the impact of policies to address climate
change on health inequities.

Understanding population patterns and
social causation can benefit greatly from
insights from law and the
humanities,including history,ethics and
related fields.One prime example is the call
to

expand the use of concepts, frameworks, and approaches drawn from critical race theory
(44, 45) in order to improve the validity and social utility of research in social epidemiology
by explicitly ac-knowledging the multifaceted ways in which systemic racism impacts health
as well as the practice
ofhealthresearchitself. Thesecallschallengeresearcherstocontinuouslyreexaminetheiras-
sumptions and their approaches, including how the lived experiences of communities are
reflected in and inform the work (101). Another example is the call to move beyond
stratification by race and gender to recognize how the intersectionality framework rooted in
Black feminist scholarship
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can aid in understanding the drivers of health inequities (13, 76). Reflecting on what critical
race
theoryandintersectionalitymeanforquestions,measures(46),studydesigns,conclusions,and
actions in social epidemiology is a critical need and opportunity to advance scientific
insights and actions.

Most importantly, the questions posed in social epidemiology, the data collected, the
types of analysesdone,
andthewayinwhichresultsareinterpretedareallshapedinpartbysocialand
historicalcontextsandbytheexperiencesandbackgroundsoftheresearchersthemselves.For
thesereasons, ensuringthatresearchersinsocialepidemiologyreflectdiversebackgroundsand

lived experiences (in addition to different
disciplines) is fundamental to the scientific
rigor of the field and the social utility of the
work it produces.

Advancing Emerging Critical
Approaches to Understanding the
Health Impacts of Systemic Racism
and Its Policy Implications

Work in sociology and social epidemiology
has highlighted the multifaceted ways in
which struc-tural racism, cultural racism,
and individual-level discrimination affect the
health of marginalized racial groups and
contribute to health inequities (129). As
noted by Williams et al. (129), “Racism has
created a set of dynamic, interdependent,
components or subsystems that reinforce
each other,
creatingandsustainingreciprocalcausalityofr
acialinequitiesacrossvarioussectorsofsociety
"(p. 106). Racism impacts health through a
set of interrelated structures and systems
and is a fun-damental cause [in the sense of
Lieberson (77)] of health inequities across
race and ethnic groups (102) in a way that
is pervasive and operates through multiple
evolving mechanisms  across  gen-
erationsandoverthelifecourse.Despitetherec
ognitionofracismasafundamentalcauseof ill-
health,
muchworkinhealthresearchcontinuestotreatr
aceasapurelyindividual-levelde-
scriptoranddoesnotcaptureoraddresshowrac
iststructures,systems,andpoliciesaffectthe
health of racialized populations (17).
Anumberofscholarshavediscussedandqu
estionedthewaysinwhichraceandracismare
studied, discussed, and interpreted in health
research, including social epidemiology.
Specifically,
socialepidemiologistsandotherscholarsandp
ractitionershavecalledforexplicitrecognition
ofthehealthimpactsofsystemicracisminitsma
nymanifestationsandhavenotedthatexplicit
recognition of racism has implications for
theories, concepts, and questions (4, 44,



48); measures
andstudydesigns(2,35);andpublichealthpract
iceandpolicy(7,8,128).Mostimportantly,
publichealthresearchersandpractitionersnee
dtoquestionandreflectonhowtheymayper-
petuate racism through existing theories,
research  questions, data collection,
measures, and even
analyticalapproaches(44,87).Embracingeme
rgingcriticalworkonthelinksbetweenracism
and health; expanding the research agenda
on racism and health to explicitly
encompass systemic, structural,and policy
factors (129); and considering the
implications of this work for research,con-
clusions, and actions in social epidemiology
are critical to both scientific rigor and
effective public health and social action.

Going Global
SocialepidemiologyintheUnitedStatesandinEuropehasbeen,forthemostpart,focused
onhigher-incomecountries,andstandardtextbooksofsocialepidemiology(aswellasthevast
majorityofpublishedpapers)tendtobefocusedontheUnitedStatesandEurope(91).The
utilityofcross-countrycomparisonsofhealthinequitiesandpoliciesusedtoaddresshealth
inequities has been noted (84), but rigorous studies of cross-country differences remain
relatively rare and these comparisons have not been mined to their full potential. Although
many insights
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aboutthelinksbetweensocialorganizationandhealthmaybecommonacrosstheworld, there
arelikelytobespecificitiesandcontext-specificfactorsthataffectthesocialpatterningof
health.Inaddition,localdescriptionsandlocallygeneratedknowledgecanbepowerfulmoti-
vatorsoflocalaction. Publichealthresearchersandepidemiologistsinlower-incomecountries
havegeneratedimportantinsightsanddebatesaboutthesocialdeterminantsofhealth(120). Low-
and middle-income countries can also provide opportunities for evaluation of the impact of
novel policies and interventions. Documenting the magnitude, the determinants, and the
impact of policies on health inequities globally remains a critical need.

A Broad Approach to Generating Socially Useful Research

Inaninsightfularticlewrittenmorethan30yearsago,
CarolWeiss(125)reviewedthevarious
waysinwhichsocialresearchrelatestopolicy.
Tablelillustratestheapplicationofherframe-
worktosocialepidemiology.ltmayverywellbethatsocial
epidemiologyaffectspolicymost
effectivelythroughtheenlightenmentmodel. Thisassum
ptionisespeciallyappropriategiven
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arc ma¥beused|npollcy
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Table 1 (Continued)

Model Defnition Social epidemiology example
Tactical model Policy makers use. ?.Iack of Laci%( of con(ilu?%ve ewgence on
research as Justl cation to % %
de aP/ action or Qelg orhoods on health
eX|s

ng resegrc as a

s aetion to Invest in
unpopu ar decisions.

marginalized neighborhoods.
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social sci research has st uctural | tltutlonal
e \erate ermeatet ersona canim act
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alme at ac |eV| g raua

ing
pohmes that sus ain-or
Increase racial inequities.

thenatureofthequestionsaddressedbysocialepidemio
logy,wherethenarrowlytargetedin-
terventionsorpolicyoptionsthatcanbeevaluatedthrou
ghindividualstudieslikelyhaveonly minimal impact
because they do not address the complex systemic
forces that drive social differ-ences in health (83).
Under the enlightenment model, scientific findings
regarding how the world
workspercolatethroughmanydifferentchannelsand,
overtime, providedecisionmakerswith ways to make
sense out of a complex world (125). Science also
identifies new problems and sug-gests possible
solutions (even if it does not specifically evaluate a
given policy or intervention) and
caninthesewaysinfluencethepolicyagendainthelongr
un. Mostimportantly, theenlighten-ment model also
reflects how social epidemiology findings can
influence public perceptions more broadly,
challenge hegemonic explanations, and motivate
social change by modifying how prob-lems are
perceived and which actions are considered
desirable and even feasible. In this way, social
epidemiologyfindingscanexpandthepolicyspace(114
).Fosteringagreaterawarenessofthe multiple ways in
which social epidemiology findings can affect public
perceptions and actions (in-cluding the empirical
research that can shed light on these influences) is



also an opportunity for the future.

CONCLUSION: TOWARD A
SCIENTIFICALLY INSIGHTFUL
AND TRANSFORMATIVE
SOCIAL EPIDEMIOLOGY

Atitscore,
socialepidemiologyisaboutgeneratingfundamentalkn
owledge. Becauseofitsob-ject of study, social
epidemiology must necessarily be multimethod,
interdisciplinary, and broad. Sometimes the
knowledge generated by social epidemiology will
lead to specific prescriptions for
action,butothertimes(perhapsevenmosttimes)itwillno
t.Rather,itwillprovideinputinto
thebroadersocialandpoliticaldebateaboutthedistributionanddriversofill-healthandtheir
implications. This debate is what will ultimately drive actions and social change.
Addressingsocialinequitiesinhealthismuchtooimportanttobeleftonlytoepidemiolo-gists.
ltisnaivetoexpectscientistsalonetoidentifypoliciestofixentrenchedinequitiesrooted
inhistoryandtheeconomicandsocialsystemsthatwehavecreated. Butareinvigoratedsocial
epidemiology—onethatembracesscientificrigor, comprehensiveexplanation, intellectualhon-
esty, interdisciplinarity, and multiple methods and that does not shy away from the big
problems
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ofinequality,racism,andtheconsequencesofeconomicandsocialsystems—canshedlighton the
drivers of population health and pull away the veil that often masks the social production of
disease so that we as a society can decide what to do about it.
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