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GLOSSARY

Embodiment: a conceptual glossary for epidemiology

Nancy Krieger
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Embodiment. This construct and process are central to
ecosocial theory and epidemiological inquiry. Recognising
that we, as humans, are simultaneously social beings and
biological organisms, the notion of “’embodiment”’
advances three critical claims: (1) bodies tell stories
about—and cannot be studied divorced from—the
conditions of our existence; (2) bodies tell stories that
often—but not always—match people’s stated accounts;
and (3) bodies tell stories that people cannot or will not tell,
either because they are unable, forbidden, or choose not to
tell. Just as the proverbial ““dead man’s bones’ do in fact
tell tales, via forensic pathology and historical
anthropometry, so too do our living bodies tell stories
about our lives, whether or not these are ever consciously
expressed. This glossary sketches some key concepts,
definitions, and hypotheses relevant for using the construct
of ““embodiment” in epidemiological research, so as to
promote not only rigorous science but also social equity in

health.

central to ecosocial theory (table 1) and, I

would argue, epidemiological inquiry."™
Recognising that we, as humans, are simulta-
neously social beings and biological organisms,
the notion of “embodiment” advances three
critical claims:

E mbodiment. This construct and process are

(1) bodies tell stories about—and cannot be
studied divorced from—the conditions of
our existence;

(2) bodies tell stories that often—but not
always—match people’s stated accounts;
and

(3) bodies tell stories that people cannot or will
not tell, either because they are unable,
forbidden, or choose not to tell.

Just as the proverbial ““dead man’s bones” do
in fact tell tales, via forensic pathology and
historical anthropometry,”” so too do our living
bodies tell stories about our lives, whether or not
these are ever consciously expressed.

Consider only: food insecurity and fast food
profiteering; inadequate sanitation and lack of
potable water; economic and social deprivation
and discrimination; physical and sexual abuse;
ergonomic strain and toxic exposures; and
inadequate health care—all leave their marks
on the body. As do their converse: the security of
a living wage, pensions for old age, and societal
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support for childcare; universal sanitation and
sustainable development; safe workplaces and
healthy cities; universal health care and immu-
nisations; and the protection and promotion of
human rights—economic, social, political, civil,
and cultural. As has long been argued, although
not always widely appreciated, it is no accident
that from population patterns of health, disease,
and wellbeing it is possible to discern the
contours and distribution of power, property,
and technology within and across nations, over
time.'* Or, more pointedly, from the conditions
of our bodies—and those of the animals and
plants whose environs we now shape—you can
gain deep insight into the workings of the body
politic.

Embodiment, in other words, is literal."™ The
ecosocial premise is that clues to current and
changing population patterns of health, includ-
ing social disparities in health, are to be found
chiefly in the dynamic social, material, and
ecological contexts into which we are born,
develop, interact, and endeavour to live mean-
ingful lives. The contrast is to pervasive aectiolo-
gical hypotheses concerned mainly with
decontextualised and disembodied ““behaviours”
and “exposures”’ interacting with equally decon-
textualised and disembodied ““genes.” The dis-
tinction is more than simply between
“determinants” and “mechanisms.” Consider,
for example, contending—and longstanding
claims about racism compared with “race” as
causes of racial/ethnic disparities in health.'” >
An embodied approach promotes testing hypoth-
eses to ascertain if the observed disparities are a
biological expression of racial discrimination,
past and present; by contrast, a disembodied
and decontextualised approach promulgates
research focused on detrimental genes and/or
“lifestyles.”">** The vastly different implications
of these approaches for generating epidemiolo-
gical knowledge and informing policy underscore
the utility of clarifying the significance of
“embodiment” for epidemiological inquiry.

In this glossary, I accordingly sketch some key
concepts, definitions, and hypotheses relevant
for using the construct of “embodiment” in
epidemiological research. These entries necessa-
rily draw on scholarship from a variety of dis-
ciplines, including not only epidemiology and
public health more generally, but also additional
social and biological sciences that likewise have
longstanding interest in bodies and their genesis,
comportment, and wellbeing.”'* 77 In the case
of epidemiology, the discipline specific challenge
is to grapple with the implications of “embodi-
ment” for developing and testing apt hypo-
theses about why and how historically contin-
gent, spatial, temporal, and multilevel processes
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become embodied and generate population patterns of
health, disease, and wellbeing, including social inequalities
in health. This work necessarily entails concretely measuring
population rates, biological characteristics, diagnostic criteria,
disease states, and myriad social, physical, chemical, and
biological exposures thought to be relevant to shaping risk of
the specified outcomes. The hope is that by systematically
conceptualising this work in relation to “embodiment,” it
will be possible to promote not only more rigorous science
but also enhanced knowledge relevant to attaining social
equity in health.

EMBODIMENT: EPIDEMIOLOGICAL NOTIONS

(a) As a construct, process, and reality, contingent
upon bodily existence

Embodiment is a verb-like noun that expresses an abstract
idea, a process, and concrete reality. Whether used literally or
figuratively, it insists on bodies as active and engaged
entities.

In the case of epidemiology, at the most general level,
embodiment, as an idea, refers to how we, like any living
organism, literally incorporate, biologically, the world in
which we live, including our societal and ecological circum-
stances.'” From an epidemiological vantage concerned with
population health, this world is comprised of animate
populations and inanimate entities interacting at multiple
scales and levels in myriad ecosystems that have evolved over
time, with the living beings actively shaping and not simply
passively responding to their environs.'” ** 2”7 Embodiment,
for epidemiology, thus entails consideration of more than
simply “phenotypes,” ‘““genotypes,” and a vaguely defined
(and implicitly external) “environment” eliciting “‘gene-
environment” interactions. We live embodied: “genes” do
not interact with exogenous (that is, outside of the body)
environments—only organisms do, with consequences for
gene regulation and expression.* > >

As such, embodiment necessarily is a process, for it entails
the temporal transformation of bodily characteristics as a
consequence of animate beings’ terms of engagement in their
world. While much of this engagement may entail conscious
choices and thus agency, it need not always be a ““conscious”
process or necessarily involve psychosocial “risk factors.”
Thus, tobacco firms may excel at marketing cigarettes
simultaneously as a symbol of “independence” (and often,
“masculinity”’), as a “luxury” to people with limited
economic resources, and as a kind of “affirmation” of
existence to socially marginalised groups, such as African
Americans and also lesbian, gay, bisexual and transgender
youth.” * Choices of tobacco marketing executives thus
influence the responses of these groups to pervasive and
targeted advertising, as do the psychoactive properties of
nicotine in alleviating stress. Even so, the physiological
processes by which nicotine induces nicotine dependence at a
cellular level are not, in itself, conscious. Related, an infant is
not conscious of its birth weight or gestational age, even as
both may be relevant to infant and adult health.**” Bodies
thus bear the mark of both conscious and unconscious
processes.

The concrete reality of embodiment in turn is expressed in
biological characteristics, which exhibit both individual and
population distributions, and which overwhelmingly are the
outcomes epidemiologists measure. These characteristics can
range from macroscopic (for example, waist to hip ratio) to
microscopic (for example, gene expression); their measure-
ment depends both on scientific creativity and available
technology.* Whether these embodied biological character-
istics shape subsequent health status depends on the
characteristic’s expression and also relevance to one or
several health outcomes, which can include bodily illness,
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mental illness, disability, or death. Waist to hip ratio, for
example, exhibits variability within both individuals and
populations, with higher ratios associated with increased risk
of morbidity and mortality.** The impact of a high ratio,
moreover, is not a function simply of relative distribution
within a population: in a region or country with a high
average waist to hip ratio, even a ratio below average can still
be pathogenic. Related, taking embodiment seriously as a
process and reality can help ensure that measured differences
in biological characteristics across populations, whether waist
to hip ratio or disease rates, are not immediately assumed to
reflect innate biological differences; instead, it encourages
asking what might be different about the populations’
societal contexts that in turn is expressed in their bodily
characteristics.

Finally, while perhaps obvious, embodiment is contingent
upon having a body. Understanding probable pathways of
embodiment thus requires clarity about what it is that bodies
do, as jointly biological organisms and social beings.
Minimally, this includes, as elaborated in table 2*:

(a) for biological organism: reproduce; develop; grow;
interact; exist in time and space; and evolve;

(b) for social being: societal context; social position; social
production; social consumption; and social reproduc-
tion.

Consideration of these integral aspects of bodily existence
is key for understanding both population health and social
inequalities in health."™ *”

(b) As a multilevel phenomenon, integrating soma,
psyche, and society, within historical and ecological
context, and hence an antonym to disembodied genes,
minds, and behaviours

Embodiment is, by definition, a multilevel phenomenon, as it
necessarily entails the interplay between bodies, components
of bodies, and the world(s) in which the bodies live. As
observed by the biologist Steven Rose, when a frog jumps into
a pond to avoid being eaten by a snake, it is a unitary
phenomenon, resulting in a safe frog and disappointed snake,
even as it can be analysed in relation to many levels (pages
10-13).** Among these levels are: micro phenomena within
the body, for example, the physiology of sight, the
biochemistry of muscle cell contraction; macro phenomena,
for example, the evolution of ecosystems including both frogs
and snakes; and meso phenomena, for example, the factors
leading to that particular frog being hunted by that particular
snake on that particular day. Embodiment, as a construct,
usefully invites considering connections between these
different levels when developing explanations at any
particular level.

Analysing embodiment of social conditions accordingly
requires specifying both the social conditions and the
biological processes by which they are embodied. These
social conditions may be manifested in physical, chemical,
biological, or social exposures. Their biological impact in turn
will depend on biological characteristics of exposed body.
These characteristics may themselves often be shaped by
exogenous exposures and cannot simply be inferred from
gene frequencies.”* *>?>**** For example, among many
species of fish and reptiles, environmental and social
conditions, not chromosomal complement, determine biolo-
gical sex: depending in some cases on temperature and in
others on the presence and behaviours of members of its
species, the same organism can develop into either a
biological male or female.”” * New research from the fast
growing field linking evolutionary and developmental biology
likewise is finding that gene function may depend on gene
location, for example, in type of cell or type of developmental
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living.

to disembodied genes, minds, and behaviours;

Cumulative interplay
between exposure,
susceptibility and
resistance and space.
Accountability
and agency

scale and level of andlysis.

Table 1 Core constructs of ecosocial theory'
Construct Elaboration
Embodiment a concept referring fo how we literally incorporate, biologically, the material and social world in which we live, from in utero to death; a

corollary is that no aspect of our biology can be understood in the absence of knowledge of history and individual and societal ways of

As elaborated in this article, ““embodiment” for epidemiology is best understood:
(a) As a construct, process, and redlity, contingent upon bodily existence;
(b) As a multilevel phenomenon, integrating soma, psyche, and society, within historical and ecoiogicoi context, and hence an anfonym

(c) As a clue to life histories, hidden and revealed; and
(d) As a reminder of entangled consequences of diverse forms of social inequality.

Pathways of embodiment structured simultaneously by (a) societal arrangements of power, property, and contingent patterns of production, consumption, and
reproduction, and (b) constraints and possibilities of our biology, as shaped by our species’ evolutionary history, our ecological context,
and individual histories—that is, trajectories of biological and social development.

expressed in pathways of embodiment, with each factor and its distribution conceptualised at multiple levels (individual,
neighbourhood, regiono|, or poiitical ]urisciiciion, national, inter-national or supro-naiional) and in mui'fipie domains (for exompie,
home, work, school, other public settings), in relation to relevant ecological niches, and manifested in processes at multiple scales of time

expressed in pathways of and knowledge about embodiment, in relation fo institutions (government, business, and public sector),
communities, households, and individuals, and also to accountability and agency of epidemiologists and other scientists for theories
used and ignored to explain social inequalities in health; a corollary is that, given probable complementary causal explanations at
different scales and levels, epidemiological studies should explicitly name and consider the benefits and limitations of their particular

pathway” *** as noted by Scott F Gilbert, the gene
encoding gylocogen synthase kinase-3 (GSK-3) can be
considered a “structural” gene (regulating gylcosis) or a
“developmental” gene (affecting neural axis development)
depending on tissue location (page 187),” (page 161)%).
Thus, as leading biologists, geneticists, and philosophers and
historians of biology have argued,” ** the study of
biology, especially at the molecular level, would be aided
by moving from a disembodied to embodied biology, in
context.

A related literature is likewise encouraging moving from a
disembodied to embodied study of human culture, cognition,
behaviour, and emotion”~’*—all aspects of being that have a

profound bearing on how we live in our bodies and hence our
health. Our use of language, consumption of food, sexual
practices and identities, types of recreation, use of psychoac-
tive substances, use and experience of violence, and our
experience of emotion: all of these are contingent upon and
affect bodily practices, in ways that vary by social conven-
tions and economic resources.”** The construct of embodi-
ment is thus a useful antonym to notions of disembodied
genes, minds, and behaviours. The implication, for epide-
miology, is that our explanations of population health will
necessarily be incomplete if we focus on one level only,
whether micro, macro, or meso; embodiment requires a more
integrated approach.

Table 2  Selected defining aspects of bodies, as jointly biological organisms and social beings*

Body aspect Features

(1) as biological

of a biological species  reproduces.

mitosis), and delefion of extant cells (by apoptosis).

seeking life sustaining environs, plus reproducing.
9 g P P! g

context of changed environments.

member of society

needs (for a socially meaningful life).

) REPRODUCE: capacity to give rise to the next generation, whether osexuo”y (iypicaiiy the case for bacteria, the most common form of life on
organism and member Eqrth) or sexually (involving contribution of genetic information from both biclogical parents), even if not every organism itself

DEVELOP: life history change within an organism, involving generation of cellular diversity, differentiation, and morphogenesis.
GROW: increase in physicai size; in multicellular organisms, by processes involving regu|otion of cell division, addition of new cells (by

INTERACT: with other members of species (in deme), with other organisms in same ecosystem, and with the physicoi environment(s) in which
the ecosystem is located, so as to meet basic needs for food, safety, pleasure, procreation, and rest, including avoiding noxious stimuli,

EXIST IN TIME AND SPACE: from birth until death, bodies exist (and, if motile, move around) in spatially and temporally delimited ecosystems,
with geographically contingent patterns of temperature, climate (if on land), altitude, and diurnal change (periods of light and dark).

EVOLVE: given key criteria of reproduction, inheritance, and genetic variation, evolution involves emergence of new traits and new species,
reflecting possibilities enabled and constrained through historically contingent biological processes that are “selected”” or “filtered”” in a

(2) as social being and socieraL conext: live life in the society (or societies) of which one is a member, vis a vis historical period, economy, political and legal
system, technology, and social, cultural, civil, economic and political rights, resources, relationships and institutions, plus location in the
global economy and global institutions of governance.

SOCIAL POSITION: born into and/or raised in, and later form, what type of family and/or household, vis a vis social relations of class,
gender, sexudlity, race/ethnicity, and other salient social divisions premised on power, property, and social inequality.

SOCIAL PRODUCTION: engaged in socially delimited processes, relationships, and institutions, contingent on one’s social position, involving
production, exchange, distribution and consumption of goods and services, and also ideas and information, with differential distribution
and intergenerational transfer of assets typically enforced by law.

SOCIAL CONSUMPTION: engaged in socially delimited processes, relationships, and institutions, contingent on one’s social position, involving
acquisition and consumption of goods, services, and ideas and information required to meet basic needs (for physical survival) and social

SOCIAL REPRODUCTION: socially delimited processes that sustain, modify, or replace societal structures, relationships, and institutions.
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(c) As clue to life histories, hidden and revealed
Embodiment is the reason we are able to discern critical
aspects of the conditions of people’s lives from the state of
their bodies, both dead and alive. By considering the stories
bodies tell, it is possible to overcome limits imposed by what
people are able or willing to recount.

In the case of the dead and prior generations, embodiment
leads us to consider what features of social conditions can be
discerned from bones and teeth, from records of births and
deaths, as well as from written medical records and autopsy
results, if available. Historical anthropometry and demogra-
phy, for example, with their analyses of changing distribu-
tions of height and life expectancy, have yielded important
insights into the standard of living afforded different
populations in prior eras, including diet and conditions of
work.”” Reaching back even further, paleoarcheology has
likewise provided valuable evidence regarding conditions of
life—and death—in prehistoric times.” That analyses based
on such records cannot be corroborated—or refuted—by the
deceased person is rarely, if ever, treated as problematic,
precisely because of the credence given to recorded anatomi-
cal and physiological characteristics. Like any data, however,
such embodied evidence can be compromised by various
forms of measurement error and bias, including selection
bias because of reliance on non-random “convenience”
samples, in contrast with population based data.>”

In the case of the living, embodiment likewise invites
considering the stories bodies tell in conjunction with those
recounted—or hidden or denied—by individuals. One reason,
among many, for the profound impact of Kemp’s 1962 paper
on “The battered child syndrome’”" was that it focused on
bodily evidence of injuries among infants and children
incompatible with self injury, while instead consistent with
use of force by an adult against a child. As in the case of
domestic violence, despite manifest evidence of such injuries
in both the contemporary or historical record, verbal records
were weighted towards perpetrators’ accounts, because
victims often feared to or, in the case of infants, were unable
to, testify or have their word be taken seriously.' >
Embodied evidence has proved to be key in bringing
attention to the myriad harms, not only physical but
psychological, caused by familial and other forms of
interpersonal violence.'® >~

Conversely, bodies can also provide evidence that puts self
report and other accounts in context. For example, measures
of biomarkers for exposures can be compared with self report
measures of exposure. Along these lines, research on serum
cotinine compared with self reports of smoking has shown
high correlations among smokers, coupled with some
misclassification of occasional and infrequent smokers, with
little systematic bias by socioeconomic position.”” ** By
contrast, studies comparing self reported with measured
height and weight have found evidence of systematic bias by
socioeconomic position, with some studies finding a
greater—and others a lesser—tendency of persons with more
compared with fewer socioeconomic resources to inflate their
height and underreport their weight.>” ®* Research on self
reported compared with measured food intake has likewise
provided evidence of systematic bias, in part reflecting a link
between increasing education and a greater concern for
socially acceptable responses.®'

Related, bodily evidence can put in perspective claims
about societal impacts of inequality advanced by those
benefiting from the status quo. For example, during the US
economic depression of the 1930s, economic conservatives
claimed the absence of any dramatic change in mortality
rates proved conditions were not as bad as economic liberals
alleged; countering these claims, Edgar Sydenstricker, the
first statistician at the US Public Health Service, argued that
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the impact would first be seen in morbidity, not mortality,
given the difference in aetiological period—and he then
marshalled the evidence to prove his point, by establishing a
10 city study of the health impact of the depression that set
the basis for what would eventually become the US National
Health Interview Survey.** More recently, US research
linking self reports of racial discrimination to somatic and
mental health has recorded adverse effects for people of
colour, but not for white Americans reporting “‘reverse
discrimination,” thereby hinting at differences of the health
impact of long term compared with sporadic instances of
unfair treatment."”""” "¢

(d) As reminder of entangled consequences of diverse
forms of social inequality

Embodiment integrates experience in still one more way
highly pertinent to epidemiological inquiry: it reminds us we
cannot neatly parse either our social experience or their
cumulative impacts on any one or several disease processes.
In particular, it highlights the strong likelihood of socially
patterned confounding affecting study of exposure-outcome
associations in observational studies.** 7 In this kind of
research, the construct of embodiment can importantly assist
in specifying apt covariates and in interpreting results."™ For
example, considering the public health problem of increased
risk of hypertension in African Americans compared with
white Americans, “embodiment” reminds us that a person is
not one day African American, another day born low birth
weight, another day raised in a home bearing remnants of
lead paint, another day subjected to racial discrimination at
work (and in a job that does not provide health insurance),
and still another day living in a racially segregated
neighbourhood without a supermarket but with many fast
food restaurants.'™ ''* 7% The body does not neatly parti-
tion these experiences—all of which may serve to increase
risk of uncontrolled hypertension, and some of which may
likewise lead to comorbidity, for example, diabetes, thereby
further worsening health status.* " 7"* To tease out
whether and which of these factors are relevant to (or
confound) the chosen health outcome under study thus
requires conceptualising confounding in relation to embodied
consequences of social position.

Indeed, failure to take embodiment seriously can lead to
epidemiological research inadvertently increasing, not
decreasing, morbidity and mortality. Consider only the
current controversy over long term use of hormone replace-
ment therapy (HRT), whereby a recognised and non-trivial
increase in risk for breast and endometrial cancer was
discounted in favour of claims of preventive benefits for
cardiovascular disease.** Despite epidemiological evidence
published since the 1970s showing the existence of a
powerful “healthy user” effect, whereby women who were
prescribed and could afford HRT were healthier than the
typically less affluent and less healthy women who could
not,* # ** claims of cardiovascular benefits were and
continue to be touted with little regard for how socially
patterned confounding affects likelihood of both use of HRT
and cardiovascular risk.* * ** Had a concern for embodiment
and its implications for the social patterning of health been
more central to epidemiological research, perhaps epidemiol-
ogists would have less readily accepted the biomedical
definition of menopause as a disease of “estrogen defi-
ciency”” and would have sooner curtailed—rather than
abetted—widespread iatrogenic use of hormones among
healthy women.®* ¥

In summary, the construct of embodiment is vital for
epidemiology. This is as true for studies concerned with
elucidating micro-level factors influencing risk of disease as it
is for macro-level studies concerned with explaining temporal
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and spatial contrasts of population rates of morbidity and
mortality, including social inequalities in health. The domain

of

study of our field—determinants and deterrents of

population rates of disease, disability, death, and health”—

necessarily requires us to

study people in context."™

Ultimately, it is by embodying this context that we manifest
the observed population patterns of health, disease, and
wellbeing, hence the rationale for making study of embodi-
ment a central concern.
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Afghanistan is back in the international public health community

fter more than 20 years of war, it was a
really great pleasure for participants of

local and regional health programmes, held

in

listen to a paper presented by an Afghan
health professional (Shakir Sahibullah, MD
from Aide Médicale Internationale)." Firstly,
it was an opportunity to share our collabora-
tive experiences on health financing studies
with colleagues from everywhere, as I have
been working in Afghanistan since 1996 and
in collaboration with the speaker since 2001.”
Lastly, but not least, as more than 40
countries were present it was an important
occasion, even if aid donors are still miserly,”

to

international public health scientific com-
munity.
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show that Afghanistan is back in the
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