CHAPTER 26

Health Demography

IcHIRO KAWACHI AND S.V. SUBRAMANIAN

WHAT IS HEALTH DEMOGRAPHY?

In their 1992 book The Demography of Health and Health Care (part of the Plenum
Series on Demographic Mcthods and Population Analysis), Louis Pol and Richard
Thomas declared there was neither a widely accepted definition of health demography
nor a distinct group of professionals who called themscives health demographers (Pol
and Thomas 1992). They went on to note that most of those involved with health
demography were not professionally trained demographers, but epidemiologists, soci-
ologists, and other social scientists who happened to apply demographic concepts in the
health field. Pol and Thomas provided the following definition of health demography:

Heulth demography is perhups hest defined 2% the application of the contear and metbods of
demagraphy to the study of health status and health behavior. .. Thus bealth demography
voneerns Jlsell wilh the manner in which such factors as age, marital stactus, and IBCOme
miluence both the bealth status and health behaviars of populations aad, w turm, how bealth-
related phenamena nffact demographse attibutes (Pol and Thomas 1992- 1).

A decade later, there is still no organized body of professionals who call themseives
bealth demographers. On the other hand, demogruphers and epidemiologists (along
with sociologists, medical geographers, and even a few economists) have begun to
converge on an emerging {ield that has been referred to as “the social determinaats
of population health” (Marmot and Wilkinson 1999; Berkman and Kawachi 2000;
Eckersley, Dixon, and Douglas 2001). Frustrated with the progressively narrow concern
for identifying “risk factors™ for discase (including the search for genetic markers) as a
way of understanding and addressing problems of public health, some epidemiologists
have called for broadening the usual inventory of determinants of health to include
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variables such as socioeconomic status, racefethnicity, and social support, all of which
are intended to capture some aspect of social organization rather than simply charac-
teristics of individuals (Berkman and Kawachi 2000). By advocating for the movement
of these classic demographic variables to a central role in research on the health of
populations, these social epidemiologists (as they call themselves) represent one end of
the potential spectrum of health demographers.

At the same time, social demographers have rediscovered the role of social context
in human behavior, and “with encouragement from their sociologic neighbors, have
begun to recognize the severe shortcomings of a purely variable-based view of the
world” (Palloni and Morenofl 2001: 140). The foundation for a viable discipline of
health demography therefore rests in the convergence of two disciplines, demography
and epidemiology, particularly those branches of each that emphasize the effects of
social contexts and group membership.

As will be shown below, demography and epidemiology share a common historical
origin dating back to the 17th century. However, during the course of their respective
development and refinement, the two fields have diverged and become specialized to the
extent that few professional epidemiologists today would claim to be a demographer, and
vice versa. Practitioners in each field are trained in separate and distinct programs, learn
from different textbooks, resort to different analytical methods, attend separate confer-
ences and professional meetings, and publish their work in specialized journals (with
notable exceptions such as the interdisciplinary journal, Sacial Science & Medicine).

Even when they are analyzing the same phenomena in the field of population
health, for instance, the mortality crisis in Eastern Europe following cconomic trans-
formation, or racial and ethnic disparities in birth outcomes, epidemiologists and
demographers tend to adopt different study designs, different conceptual frameworks
to select and define variables, different assumptions and tests of causality—indeed,
different languages to define the problem and describe the data. Nonetheless, there
are more apparent similarities than differences between the concerns of the two discip-
lines when it comes to tackling the fundamental questions of population health. In this
chapter we will examine the differences and contrasts between epidemiology and dem-
ography in addressing the substantive concerns of health demography. We will also
point to intersections and areas of convergence between the two that hold promise for
delincating health demography as a viable interdisciplinary endeavor. :

HISTORICAL LINKS BETWEEN DEMOGRAPHY
AND EPIDEMIOLOGY

Epidemiology and demography share a common linguistic heritage (Rockett 1999). The
term epidemiology derives from the Greek roots epi (upon) and demos (people) and logos
(study). Meanwhile, demos and another Greek root, graphein (to write, draw) combine
to form the term demography. Given these roots, it is not surprising that the two
disciplines share a common agenda centered on the study of populations as opposed
to individuals. Interestingly, the population focus of epidemiology became progressively
obscured with the rise in popularity of so-called risk factor epidemiology (concerned
with identifying individual causes of specific diseases) in the mid-20th century and, more
recently, molecular epidemiology (concerned with identifying individual genetic suscep-
tibility to disease),
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In addition to their shared linguistic heritage, however, epidemiology and demog-
r2phy also share a historical past. John Graunt (1620-1674) is credited with laying the
groundwork for both epidemiology and demography when, for the first time, he
demonstrated systematic regularity in births and deaths across age, gender, and geo-
graphical areas (Graunt 1662 [1975)). William Farr is considered to be one of the
mntellectual founders of both epidemiology and demography. Indeed, prior to 1850,
what we recognize today as distinct and Separate concerns of epidemiology and dem-
ography were very much interwoven (Susser and Bresnahan 2001). For example,
questions concerning the prevalence of diseases and rates of mortality were seldom
divorced from considerations of the living conditions of the population as well as
changing population composition. Similarly, beginning with Malthus, questions of
population change were seldom considered in isolation from the effects of such change
on population health.

Susser and Bresnahan (2001) trace the rift between modern epidemiology and
demography back to the identification of the tubercle bacillus (1882) and the rise of
germ theory. Parallel with the ascendancy of germ theory, the focus of epidemiologists
moved away from the study of populations toward the identification of specific patho-
gens that caused specific diseases. The separation of epidemiology from demography
was further heightened during the era of chronic disease epidemiology, which stretched
from the identification of cigarettes as the cause of lung cancer (circa 1950) to the end of
the 20th century. As methods for investigating risk factors for individual diseases
became established in modern cpidemiology, “demography gradually disappeared
from epidemiology textbooks and training” (Susser and Bresnahan 2001: 13). As for
demography, “the study of health has played a small role in demography,” despite the
shared history of the use of population-based mortality data by demographers and
epidemiologists (Weinstein et. al. 2001: 312).

Despite more than a century of divergence between the disciplines, however, the
concepts and methods of demography have never ceased to be relevant for those seeking
to understand the determinants of population health. As Pol and Thomas (1992)
argued, there is hardly an aspect of demography that does not have some relevance,
Demographers and epidemiologists use the same tools to define and measure popula-
tion health, for example, life tables, direct and indirect standardization of mortality
rates, disability-adjusted life years, and so on. Other demographic variables, such as
fertility, migration, and population characteristics (size, distribution), have numerous
implications for population health. Finally, both epidemiologists and demographers
concur that major compositional characteristics of the population, e.g., age, sex, race,
socioeconomic status, religion, and family structure, are among the most fundamental
determinants of population health.

Two trends in the late 20th century—the aging of the population and the widening
disparities in health across socioeconomic groups—have encouraged the gradual reen-
gagement of the two disciplines. As the population ages, demographers have turned to
health itself as an outcome, including implications for health care need and utilization.
This increased concern with health as an outcome of interest to demographers has been
paralleled by a renewed interest from epidemiologists in the population-level and social
determinants of health (Berkman and Kawachi 2000; Weinstein, Hermalin, and Stoto
2001). In particular, practitioners of the emerging (or perhaps more accurately, resur-
gent) subdiscipline of epidemiology, who call themselves social epidemiologists, now
acknowledge the limitations of a narrowly biomedical perspective in understanding the
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determinants of population health (Berkman and Kawachi 2000). The movement of
social epidemiology has brought about an expanded understanding of the determinants
of population health, including variables such as socioeconomic status, family structure,
and residential segregation. Health demography increasingly involves an integration of
the substantive concerns, concepts, and tools developed in both social epidemiology and
demography.

SUBSTANTIVE ISSUES
Social Epidemiology and Demography: A Common Agenda

A definitive program of research for health demography would be premature, given the
lack of any training program, textbook, or professional association to represent such a
field. Nevertheless, we have identified some basic principles that guide the practice of
both demographers and social epidemiologists investigating the social determinants of
health. We discuss each of these in turn:

1. Focus on population health, as opposed to individual health.

2. Recognizing the importance of contextual influences on health (including multi-
level approaches to study design and analysis) '

3. Adopting a life-course perspective on health.

4. Concern for integrating both biological markers and psychosocial pathways in
studying the determinants of health.

The Population Health Perspective

Prior to defining what we mean by a “population perspective.” a word or two is
warranted on the differing approaches of demographers and epidemiologists toward
studying “health.” As Jack Caldwell (2001) noted:

Demography has maintained its primary focus on population, births, and deaths. All are
definable within a fairly high degree of precision, a criterion about which demographers fecl
strongly . ... When demographers purport to write on health, most of their output is usually on
mortality change. One reason is that these conditions cannot be defined exactly, a situation that
has been worsened by WHO’s all-inclusive definition of good health. Another reason is the
source of data, If demographers work alone through censuses or surveys, they must depend
upon self diagnosis or the reporting of symptoms by respondents, and such reporting is often
inaccurate (22).

Caldwell’s skepticism notwithstanding, a growing number of demographers have
been turning their attention toward a broader definition of health beyond simply
counting the dead (or living). Without going to the opposite extreme of admitting
everything under the WHO definition, health demographers have increasingly turned
to more complex outcomes such as cause-specific mortality, disability, self-rated health,
health services use, and health behaviors. Problems remain with the accuracy of self-
reported health outcomes, but in many large-scale population-based surveys, both
demographers and epidemiologists have begun to complement self-reports with bio-
logical markers of physiological change (Goldman 2001). Some of these biomarkers
(such as salivary cortisol measurements) have only recently become widely available.
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With regard to the focus of analysis, Caldwell (2001) again drew a sharp distinction
between demographers and epidemiologists:
Demographic analysis tends to seek background or fundamental influences—using social and
economic data—not on the individual but on entire societies. . .. Epidemiologic studies are the

most population-based of all medical research, but nevertheless, they are not usually embedded
in whole populations seen over long periods of time in their social and economic context (31).

Happily, social epidemiologists have heeded this critique. Indeed, one of the
guiding principles of social epidemiology (articulated in the first textbook with that
utle (see Berkman and Kawachi 2000) is the recognition that individuals are embedded
m societies and populations, as well as in history. Applying the population perspective
10 epidemiological research means asking “Why is this population healthy, while another
= not?” As Geoffrey Rose (1994) pointed out, the answer to that question may be
different from the question that is typically posed in risk factor epidemiology: “Why is
this individual healthy (or sick), while someone else is not?” For example, the classic
case-control study design in epidemiology in the 1950s and 1960s led to the demonstra-
tion that individual smokers were at 15 to 20 times the risk of developing lung cancer
compared to nonsmokers. However, no case-control study could have succeeded in
dentifying the correct cause of lung cancer if everyone in the population had smoked.

The classic epidemiological approach of identifying individual risk factors falls
short both conceptually and methodologically in the task of explaining population
patterns and distributions of health. For example, over 300 individual risk factors
have now been identified for coronary heart disease. With knowledge of these individual
risk factors, epidemiologists can now predict who is at increased risk of developing a
heart attack in the future. Such an approach is exemplified by the Framingham Risk
Charts. However, this individually oriented approach cannot tell us why some popula-
rions have much lower rates of heart attack compared to others, for example, why
Japanese men have much lower rates of heart attack than American males, even though
they smoke twice as much. The answer to the population question requires a population
perspective, including knowledge of the distribution of risk factors in the population, as
well as the interactions between individual risk factors and with potential contextual
influences. Lacking an explicit population perspective, risk factor epidemiology is ill
equipped for investigating what Caldwell called the “background or fundamental
influences” on health.

The Geographical and Contextual Perspective

Both demographers and social epidemiologists now recognize that the determinants of
health operate at multiple levels or contexts. This multilevel approach to population
health is crucial not only to health demography, but it is also reflected in conceptual and
methodological developments in allied fields, including ecoepidemiology (Susser and
Susser 1996a, 1996b; Schwartz, Susser, and Susser 1999), medical geography (Jones and
Moon 1993), and medical sociology (Macintyre 2000; Macintyre and Ellaway 2000).
Medical geography, in particular, has always been concerned with the role of places and
localities (Jones and Moon 1993, 1987; Moon 1990; Kearns 1993). While geographical
variations in population health status have been used in epidemiology for descriptive
and planning purposes, geographical contexts have seldom been part of the explanation
for health status and health disparities, at least until recently.
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Indeed, contextual influences on population health may be place-based (c.g., the
impact of residing in particular geographical localities), or they may be defined by some
other extraindividual, social organizational characteristics (such as cultural norms,
political systems, labor market structure, population dynamics) that could be spatially
or nonspatially described.

Historically, interest in geographical variations in health, and in ecological vari-
ables in particular, waned in the social sciences following the powerful demonstration of
the ecological fallacy by Robinson (1950) and others. Also, in the health sciences,
analyses involving ecological variables became discredited along with the emerging
dominance of risk factor epidemiology (Macintyre and Ellaway 2000). For example,
ecological analyses were given scant attention (a mere two mentions in the index) in
seminal textbooks such as the first edition of Rothman’s Modern Epidemiology (1986).
Unfortunately, in their distaste for committing the ecological fallacy, epidemiologists
threw the proverbial baby out with the bath water. Indeed, the problem was not
ecology. Rather, the real issue that Robinson (1950) brought to the table was the
genuine risk of making individual inferences based on ecological associations. With
such distinctions not being clearly articulated, a separate fallacy, termed the atomistic or
individualistic fallacy, has been coined to refer to the epidemiologist’s tendency to
assume that health was solely determined by individual risk factors and behaviors
(Schwartz 1994; Diez-Roux 1998). Within the social sciences, this trend has been
reversed with the renewed interest in contextual influences on health, led by medical
geographers, demographers, sociologists, and social epidemiologists (Kawachi and
Berkman 2003).

Health demography, as an interdisciplinary subject, should be concerned with the
constitutive role of places and contexts (whether defined as neighborhoods, workplaces,
political systems, or regional economies). This would entail defining “‘area/place ef-
fects”; identifying a typology of contextual effects; and developing a research and
training agenda that emphasizes the notion of contextual heterogeneity. Indeed, health
scientists pursuing what may be called the “social determinants of health” research
within public health have provided a basis to develop these ideas.

To begin with, area—or place—effects refer to the health effects of variables that
tell us something about the places or contexts, and not simply about the individuals who
inhabit them. Macintyre (1997) provides a useful distinction for considering place-
effects, referred to as collective and contextual place-effects.

A collective cffect refers to aggregated group properties that exert an influence on
health over and above individual characteristics, for example, living in areas with a high
proportion of people who have certain individual characteristics (e.g., based on age,
social class, income, or race). A contextual effect, meanwhile, reflects the broader
political or institutional context, for example, the presence or absence of opportunity
structures that are intrinsic to places, such as the presence of infrastructure resources or
the economic and legal policies of states. These variables have also been referred to as
“Integral” variables.

Meanwhile, by putting the notion of contextual heterogeneity at the center of the
“social determinants to health,” medical geographers have provided a useful frame-
work, drawing on multilevel methodological perspectives (Subramanian, Jones, and
Duncan 2003). At the most basic level, operationalizing the idea of contextual hetero-
geneity requires us to distinguish compositional (individual) explanations from context-
ual (including collective) explanations of geographical variations in health outcomes.
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The compositional explanation for area differences would ascribe the variations in
health outcomes to the characteristics of individuals who reside in them. If this is
true, then similar types of people (based on their age, sex, race, socioeconomic status,
and so on) will experience similar health outcomes no matter where they live. On the
other hand, if place makes a difference, then similar types of people can be expected to
achieve different levels of health depending on where they live.

We can, and should, however, go beyond the simplistic notions of ‘“‘context and
composition.” If places make a difference for population health outcomes, then the
degree to which they may matter can be anticipated to be quite different for different
types of individuals. Such contextual heterogeneity could be manifested in at least two
ways. First, place variations may be greater for one population group than another. Thus,
if between-context differences are greater for low (compared to high) socioeconomic
status (SES) groups, this would suggest that where low SES groups reside is crucial for
their health, while for high SES groups it may not really matter where they live. The
second dimension related to contextual differences is an intrinsic interest in monitoring
places. Thus, for instance, places that are worse off for low SES may or may not be worse
off for the high SES groups, suggesting that the contextual geography of health cannot be
summarized in one map; rather the map may vary depending on one’s SES.

If contextual differences exist, independent of individual, compositional factors,
then explaining such differences using variables that relate to contexts (not individuals)
is critical to the development of causal models of contextual effects. In summary, the
mnterest in contextual analysis lies not simply in evaluating health achievements based on
“who you are in relation to where you are.” Rather, it is posing the question in terms
of “who you are depends on where you are.” The methodological implications for
incorporating contextual perspectives to social inequalities in health are discussed in 2
later section.

The Life Course Perspective

Parallel with the growing interest in the dimension of place and contexts, researchers
have increasingly sought to understand the patterns of population health and health
disparities along the dimension of rime. The life course approach relates to how health
status at any given age, for a given birth cohort, reflects not only contemporary
conditions but also embodiment of prior living circumstances, in utero onward (Krieger
2000). Detailed presentations of this perspective have been articulated elsewhere (Kuh
and Ben Shlomo 1997; Hertzman 1999).

Three distinct pathways have been hypothesized to be relevant to the life course
approach (Hertzman 1999). First, one path includes lazent effects in which the early life
environment affects adult health independent of intervening experience. A frequently
cited example is the association between markers of intrauterine development (for
example, birth weight) and adult diseases, such as hypertension, coronary heart disease,
and cancers of the prostate and breast (Davey Smith, Gunnell, and Ben-Shlomo 2001).
However, a growing body of research indicates that factors associated with a child’s
carly life environment, such as maternal attachment, parent-child interactions, and child
abuse, have wide-ranging and lasting effects on health behaviors and physical outcomes
mn adulthood (Taylor, Repetti, and Seeman 1997; Felitti et al. 1998). According to
Hertzman (1999):
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Specific biological factors (e.g., low birth weight) or developmental opportunities (e.g., adequate
exposure to spoken language) at criticalisensitive periods in (early) life have a lifelong impact on
health and well-being, regardless of subsequent life circumstances. The fact that crucial clements
of emotional control, peer social skills, language development, and the understanding of relative
quantity all have critical periods in the first five years of human life adds biological plausibility
to the latency model (86).

A second type of life course effect, referred to as pathway effects, posits that the
early life environment sets individuals onto life trajectories that in turn affect health
status over time. An example is the tracking of socioeconomic disadvantage from
childhood through to adult life. Finally, a third type of life course effect, referred to
as the cumulative model, posits that the intensity and duration of exposure to unfavor-
able environments accumulate over time and produce adverse effects on health status, in
a dose-response manner. For example, the effects of poverty on physical and psycho-
logical health are much more pronounced among individuals who suffer repeated spells
of economic hardship, as opposed to single episodes (Lynch, Kaplan, and Shema 1997;
McDonough et al. 1997). A cumulative life course approach, therefore, lends itself to
the recommendation that investigators assess wealth, permanent income, and long-term
economic deprivation, as opposed to single-time measures of income or poverty
(Williams and Collins 1995).

Integrating Biological Markers and Psychosocial Pathways

The life course perspective discussed in the previous section has led naturally to the
search for specific biological mechanisms that link early life environments to physical
and psychological health outcomes. Demographers and social epidemiologists alike
have begun to address the possibility of mapping the linkages between early life
circumstances and subsequent health outcomes by incorporating biological markers
into study designs. Early life circumstances “imprint” themselves on the central nervous
system via brain development and alterations in neurochemistry. In turn, because the
central nervous system “talks” to a variety of other physiological systems, including the
immune, hormone, and clotting systems, biological measurements of these systems can
help to establish the causal chains extending from early life circumstances to differential
resilience and vulnerability to disease later in life (Kelly, Hertzman, and Daniels 1997).

Incorporating biological markers into social science surveys is likely to become an
important part of the health demographer’s research strategy for other compelling
reasons. As Goldman (2001) argues, if exposures to different social environments are
causally related to health, then scientists ought to be able to demonstrate how stressful
working conditions, unsafe neighborhoods, poverty, and racial discrimination, as well
as a host of other exposures throughout the life course, express themselves in terms of
differences in biological and physiological parameters that matter to health.

Two broad classes of biological markers are of potential interest to health demo-
graphers: primary mediators of the stress process and markers of secondary outcomes.
The former class of biomarkers is exemplified by the organizing concept of “allostatic
load” introduced by McEwen and others (McEwen 1998; McEwen and Seeman 1999).
Allostatic load is defined as the “wear and tear” exacted on the body’s physiological
systems as a result of chronic stressors (such as living in poverty or residing in unsafe
neighborhoods). So far, four primary mediators of this process have been proposed,
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including cortisol, noradrenalin, epinephrine, and dihydrocpiandrosterone (DHEA)
(McEwen and Seeman 1999). These primary mediators have widespread influences
throughout the body that potentially account for the differential resilience and vulner-
ability of individuals in response to adverse social circumstances. For example, cortisol
is a quintessential “stress hormone™ associated with activation of the hypothalamus-
pituitary-adrenal (HPA) axis. The dysregulation of cortisol secretion is implicated in a
wide range of disease processes, from elevated blood pressure and higher central
adiposity to glucose intolerance, immune suppression, and cognitive decline (McEwen
1998). Cortisol measurement has been incorporated into surveys and study designs via
12-hour urine collections and, more recently, noninvasive and relatively inexpensive
saliva specimens.

In empirical work, elevated markers of allostatic load have been linked “‘upstream™
to adverse early life circumstances and lower socioeconomic position, as well as “down-
stream’’ to mortality risk, functional decline, and cognitive decline (Seeman et al. 1997).

In contrast to biological markers like cortisol (which represents one of the primary
mediators of the allostatic process), biomarkers of secondary outcomes refer to those
that tap into the cumulative responses to the primary mediators in various tissue/organ
systems (McEwen and Seeman 1999). For example, waist-hip ratios and glycosylated
hemoglobin levels both reflect the effects of sustained elevations in blood glucose and
the insulin resistance that develops as a result of elevated cortisol and sympathetic
nervous system activity over time. Elevated blood pressure is yet another secondary
outcome resulting from the cumulative effects of allostasis. Other secondary biological
markers have been proposed for the immune and clotting systems (McEwen 1998).

In sum, the substantive concerns of the emerging field of health demography have
significant implications for the design of future studies conducted by both demograph-
ers and social epidemiologists. As suggested by Goldman (2001), future prospective
studies should

begin at birth, follow respondents at regular intervals throughout the life cycle, obtain detailed
life histories concerning social, SES, psychological and health dimensions, consider not only the
individual and family but the broader social environment, and include biological measurements
along the way (134-135),

METHODOLOGICAL ISSUES

Addressing the substantive concerns of health demography requires not only novel
study designs, but also departures from the traditional methods of analyzing data. In
this section, we contrast the standard methodological concerns of demographers and
epidemiologists, then go on to highlight multilevel statistical methodology as an emer-
ging area of convergence between the two disciplines.

Social Epidemiology and Social Demography Contrasted

Palloni and Morenoff (2001) provide a useful summary of major methodological
differences between demography and epidemiology. First, epidemiologists are taught
during their training to view randomized clinical trials as the “gold standard” of
evidence. No doubt this claim stems from famous instances in which observational
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data (such as the apparently protective effect of beta-carotene intake on lung cancer
risk) were later overturned or contradicted by clinical trial evidence (beta-carotene
supplementation seems to increase the risk of lung cancer). Clinical trials are feasible,
indeed desirable, where the independent variable consists of a simple “exposure” that
can be exogenously manipulated (such as swallowing a beta-carotene pill). However,
relatively few questions of interest to the health demographer (for example, the rela-
tionship between minority ethnic status and low birth weight) have this characteristic.

When clinical trials are not feasible, epidemiologists would still prefer study designs
with tight control over potential confounding factors, For example, in examining the
relationship between smoking and lung cancer, a traditionally trained epidemiologist
would prefer a study design that afforded the tightest possible control over social class.
Thus, the classic British Doctors® Study, one of the first to demonstrate a link between
cigarette smoking and lung cancer, consisted solely of male physicians (Doll and Hill
1956). As Palloni and Morenoff (2001) have noted, “in general, the study designs
favored by epidemiologists are more conducive to the identification rather than the
explanation of causal factors™ (143). However, the price paid by epidemiologists is their
propensity to overcontrol for social and behavioral factors. The interest of the health
demographer clearly cannot be focused on isolating the causal effect of cigarette
smoking on lung cancer, stripped of its social context.

In contrast, social demographers, being less concerned with identifying the causal
role of single risk factors, tend to “lean heavily toward study designs requiring ...
representative samples, a richer stock of characteristics of individuals or social con-
texts” (Palloni and Morenoff 2001: 143). Social epidemiologists would heartily concur
with these sentiments (Berkman and Kawachi 2000).

A second area of contrast between demographers and epidemiologists is in their use
of analytical methods. While both epidemiologists and demographers tend to draw on
the same repertoire of regression models, the interpretation of regression coefficients in
social demography draws on ‘“‘complex models that, more often than not, consider
simultaneous causality and incorporate networks of causal rclations (simultaneous
equation models), recognize latent constructs made up of multiple indicators (latent
and structural equation models and models with multiple indicators), and involve
nested processes (choice based models, selection models)” (Palloni and Morenoff
2001: 144). By contrast, it is still relatively rare to see such complexity acknowledged
in epidemiological models:

Odds ratios in epidemiology emerge from and are couched in the most simplistic of linear
representations, with little concern for the existence of simultaneity, nested processes, sequence
of causal stages, and potential differences between latent constructs and indicators (Palloni and
Morenoft 2001: 144).

To be fair to epidemiologists, recent developments in causal thinking within epi-
demiology have begun to show scrious attention to the problems of endogeneity, simul-
taneity, and selection, through implementation of graphic models (causal diagrams),
potential-outcome (counterfactual) models, and structural-equations models (Greenland
and Brumback 2002). These methods have yet to make inroads in social epidemiology,
however. Meanwhile, a potential arca of methodological convergence between social
demographers and social epidemiologists is the emerging consensus that we need to move
beyond single-level models if we are to address questions of social embeddedness and the
role of social contexts in shaping health behaviors and health outcomes.



