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A robust and very persistent association between indicators of socioeconomic 
status (SES) and the onset of life-threatening disease is a prominent concern of 
medical sociology. The persistence of the association over time and its general­
ity across very different places suggests that no fixed set of intervening risk and 
protective factors can account for the connection. Instead, fundamental-cause 
theory views SES-related resources of knowledge, money, power, prestige, and 
beneficial social connections as flexible resources that allow people to avoid 
risks and adopt protective strategies no matter what the risk and protective fac­
tors are in a given place or time. Recently, however, intelligence has been 
proposed as an alternative flexible resource that could fully account for the 
association between SES and health and thereby find its place as the epi­
demiologists' "elusive fundamental cause" (Gottfredson 2004). We examine the 
direct effects of intelligence test scores and adult SES in two data sets contain­
ing measures of intelligence, SES, and health. In analyses of prospective data 
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from both the Wisconsin Longitudinal Study and the Health and Retirement 
Survey, we find little evidence of a direct effect of intelligence on health once adult 
education and income are held constant. In contrast, the significant effects of ed­
ucation and income on health change very little when intelligence is controlled. 
Although data limitations do not allow a definitive resolution of the issue, this ev­
idence is inconsistent with the claim that intelligence is the elusive fundamental 
cause of health disparities, and instead supports the idea that the flexible re­
sources people actively use to gain a health advantage are the SES-related re­
sources of knowledge, money, power, prestige, and beneficial social connections. 

The idea that stratification systems have 
powerful consequences for the life chances of 
individuals differentially located within those 
systems is a core premise of the sociological 
enterprise. The possibility that this premise ap­
plies beyond the distribution of goods and ser­
vices, beyond the assignment of honor and es­
teem to the biology of disease and death, is one 
of the most provocative implications of this 
idea. The robust and very persistent associa­
tions between indicators of socioeconomic sta­
tus and morbidity and mortality have been a 
central focus of medical sociology and one that 
has strongly linked that sub-area to concerns 
within the broader discipline. Medical sociolo­
gists and social epidemiologists have sought to 
deepen our understanding of this connection 
by positing theories that might explain this as­
sociation (Mirowsky and Ross 2003; Marmot 
2004; Link and Phelan 1995;Wilkinson 2005; 
Lynch 2000). Extant theory in medical sociol­
ogy and social epidemiology proposes that this 
robust association arises because SES affects 
the distribution of stress (Pearlin et al. 1981; 
Seeman et al. 2004; Marmot 2004; Wilkinson 
2005), influences the development of healthy 
lifestyles (Mirowsky and Ross 2003; Cocker­
ham 2005), or provides resources that allow 
people to avoid risks and adopt protective 
strategies (Link and Phelan 1995; Phelan and 
Link 2004; Lynch et al. 2000). 

Relatively recently, however, research from 
outside medical sociology and social epidemi­
ology has pointed to intelligence as an impor­
tant but unrecognized determinant of health. 
Based on long-term follow-up studies of indi­
viduals initially identified in adolescence, 
these studies have shown significant associa­
tions between IQ scores and subsequent mor­
bidity and mortality. A particularly provocative 
claim of this emerging literature is the idea that 
intelligence may underlie the association be­
tween SES and health, essentially revealing 
that association to be spurious. For example, 

Batty and Deary (2005) claim that "education 
may be a surrogate for IQ" (p. 365) in its rela­
tion to health, and Gottfredson (2004) asserts 
that intelligence may be the "epidemiologists' 
elusive 'fundamental cause' of social class in­
equalities in health" (p. 174). By contrast, al­
though theories that assign prominence to SES 
differ with respect to exactly what it is about 
SES that leads to ill health, none of these the­
ories would be congenial with the proposition 
that a substantial part of the association be­
tween SES and health is due to either the con­
founding or mediating effects of intelligence. 

While the role of intelligence is potentially 
challenging to many sociological theories, it is 
particularly challenging to the theory of funda­
mental social causes (House et al. 1990; Link 
and Phelan 1995, 1996, 2000; Phelan et al. 
2004; Lutfey and Freese 2005; Williams and 
Collins 2001). This theory seeks to understand 
why the association between SES and health 
has been so persistent across different places 
and times. According to the theory, the princi­
pal reason for this persistence is that SES em­
bodies a set of flexible resources-knowledge, 
money, power, prestige, and beneficial social 
connections-that can be used in different 
places and at different times to avoid disease 
and death. Resources can be deployed at the in­
dividual level, as when people use resources to 
construct a healthy lifestyle, or at a contextual 
level, as when people use resources to gain ac­
cess to salutary contexts such as good neigh­
borhoods, safe jobs, and robust social net­
works. Because flexible resources are deployed 
to avoid whatever risks may exist and adopt 
whatever protective strategies may be avail­
able, the association between SES and health 
appears in different places and at different 
times. 

Clearly, a central feature of fundamental­
cause theory is the idea of flexible resources, 
and, just as clearly, intelligence is not one of 
the flexible resources mentioned or even con-
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sidered in extant discussions of that theory. Yet, 
as we shall see, intelligence can also be con­
ceived as a flexible resource that can be used in 
different places and historical periods to avoid 
risks and adopt protective strategies. This rais­
es two questions for fundamental-cause theory: 
Should intelligence be added to the list of flex­
ible resources? And might intelligence be a po­
tent confounder in the association between 
SES and health? 

THE ROLE OF INTELLIGENCE IN 
HEALTH 
The Concept of Intelligence 

There is no widely accepted definition of in­
telligence. A Task Force of the American 
Psychological Association formed after the 
publication ofHerrnstein and Murray's (1994) 
controversial book The Bell Curve concluded 
that no conceptualization of intelligence "has 
yet answered all the important questions and 
none commands universal assent" (Neisser et 
al. 1996:77). However, this same report identi­
fies the so-called psychometric approach as the 
dominant one because of its extensive use in 
research and its wide application in practical 
settings (N eisser et al. 1996). In this approach, 
intelligence is identified by test performance. 
While tests differ in content, a standard test 
like the Wechsler Adult Intelligence Scale 
(WAIS) includes items about general informa­
tion, recall of digits, vocabulary, arithmetic 
problems, comprehension, word similarities, 
completing pictures with a missing detail, 
arrangement of pictures in a logical sequence, 
putting blocks together to match patterns on 
cards, copying a coding pattern, and assem­
bling small jigsaw puzzles. A central concept 
of the psychometric approach derives from the 
fact that scores on what seem like very differ­
ent tasks correlate with one another and form a 
common factor in factor analysis. This factor 
has been called "g" and is presumed to be a 
measure of general intelligence. One reason 
that these disparate components correlate 
could be that each is arranged from simple to 
complex tasks, thereby capturing a common el­
ement of cognitive complexity (Gottfredson 
1997). General intelligence or "g" is thought to 
underlie and thus be captured by a diverse ar­
ray of tests like the WAIS, the Stanford-Binet, 
the Henmon-Nelson, the Raven Progressive 
Matrixes, and many others. We use the term 
"intelligence" in our report rather than "cogni­
tive ability" or "intellectual functioning" be-

cause the issue we address involves the capac­
ity to perform on tests like these, and the term 
"intelligence" is the one most widely used to 
refer to that capacity. An American Psycho­
logical Association task force indicates that 
scores on intelligence tests are quite stable 
within individuals over time (Neisser et al. 
1996). Findings from long-term follow-up 
studies support this assertion, showing, for ex­
ample, that test scores at age 11 correlated .63 
with scores at age 77; correlations for shorter 
time spans (ages 50 to 70) are as high as .90 
(Deary et al. 2000). 

An Explanation for Why Intelligence 
Influences Health 

Theory to support the influence of intelli­
gence on health begins with the observation 
that the management of health, like so many 
other aspects of modern life, has become ex­
ceptionally complex. Massive amounts of new 
health-relevant information have become avail­
able, and gaining access to that information, 
absorbing its content, assessing its salience, 
and constructing a plan to act on the informa­
tion received is a daunting task. Simply put, a 
strain is placed on the capacity to fully grasp 
and effectively deploy health-relevant informa­
tion, whether it is to address a health crisis or 
to prevent one from occurring (Nielsen­
Bohlman, Panzer, and Kindig 2004). It follows 
that individuals who are more intellectually 
adept are better able to grasp any health situa­
tion they confront, ferret out the relevant infor­
mation required to address the circumstance 
they experience, and creatively construct a plan 
to maximize their chances for a healthy out­
come (Gottfredson 2004; Batty and Deary 
2005). As Gottfredson (2004) puts it, "health 
self-management is inherently complex and 
thus puts a premium on the ability to learn, rea­
son and solve problems" (p. 189). 

According to the foregoing account, intelli­
gence is critical because people actively use it 
to gain a health advantage. It does not lie be­
hind nor is it fully mediated by SES-related re­
sources, but is instead actively deployed to 
bring on good things and avoid bad ones in the 
health arena. If the theory were different and 
asserted instead that intelligence-along with 
parental resources, hard work, and the good 
fortune to be born in a wealthy country-lay 
behind the acquisition of SES-related re­
sources, and if SES-related resources were ac­
tively deployed to achieve a health advantage, 
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intelligence would pose little challenge to fun­
damental-cause theory. In such a scenario, 
SES-related resources would remain the key 
flexible resources central to fundamental-cause 
theory. 

However, a theory like the one presented 
above--one that claims that intelligence is ac­
tively and directly employed to obtain benefi­
cial health circumstances- poses two critical 
challenges to fundamental-cause theory. If 
general intelligence not only directly affects 
health but also lies prior to and strongly influ­
ences the attainment of SES, intelligence could 
be a confounder in the SES-health association. 
If intelligence is to some degree the conse­
quence of SES, then intelligence could mediate 
the effect of SES. Both of these roles for intel­
ligence are possible, and both conflict with 
predictions from sociologically inspired theo­
ries concerning the association between SES 
and health. 

Intelligence as a Potential Confounder in the 
SES-Health Association 

If intelligence confounds the association be­
tween SES and health, it should precede both 
SES and health. Some investigators find sup­
port for this possibility in the very high esti­
mates of heritability (.8) for IQ (Neisser 1996) 
and in the stability of test scores across the life 
course. In addition, because IQ is related to 
both health and SES, it could be that IQ is a po­
tent confounder in estimating an SES-to-health 
causal relationship. As mentioned above, stud­
ies have shown that IQ measured early in life is 
significantly related to morbidity and mortali­
ty measured later in life. In addition, scores on 
IQ-type tests are highly predictive of socio­
economic outcomes (e.g., Jencks et al. 1972, 
1979). Relationships between intelligence and 
health and intelligence and SES raise the pos­
sibility that controls for IQ could reveal the as­
sociation between SES and health to be entire­
ly spurious. Such an outcome would provide a 
strong challenge to sociologically inspired the­
ories that argue that socioeconomic status 
plays a causal role in influencing health. 

Intelligence as a Potential Mediator of the 
SES-Health Association 

Not everyone believes that intelligence is 
entirely antecedent to both socioeconomic sta­
tus and health. Many contend that nutrition, the 
timing and quality of education, neighborhood 
circumstances, and occupational conditions 

play a role in determining an individual's intel­
lectual functioning (Alwin and McCammon 
2001; Breslau et al. 2001; Guo 1998; Guo and 
Harris 2000; Richards and Wadsworth 2004; 
Schooler, Mulatu, and Oates 1999). Moreover, 
in light of evidence that intelligence influences 
the attainment of SES, a plausible view is that 
there are reciprocal effects between SES and 
intellectual functioning across the life course, 
much like Kohn and Schooler's (1982) demon­
stration of reciprocal effects between occupa­
tional conditions of substantive complexity and 
intellectual flexibility. This raises the possibil­
ity that intelligence may partly mediate the as­
sociation between SES and health. 

While a mediating role for intelligence is 
plausible, it has not been embraced by socio­
logical theories concerning the connection 
between SES and health. These theories posit 
mediating factors that are different from intel­
ligence, such as material circumstances (Lynch 
et al. 2000; Link and Phelan 1995), lifestyle 
(Mirowsky and Ross 2003), social psychologi­
cal orientations (Schnittker and McLeod 
2005), relative deprivation (Marmot 2004; 
Wilkinson 2005), and stress (Pearlin et al. 
1981; Seeman et al. 2004). Mirowsky and Ross 
(2003) are unusual in addressing intelligence at 
all, and they describe it is as one of a number 
of "specious" explanations for the connection 
between education and health. It is clear, then, 
that existing theories have not sought to incor­
porate intelligence as a mediating factor, and it 
is thus safe to say that if intelligence proved to 
be a major mediator of the SES-health associ­
ation, some rethinking of these theories would 
be necessary. 

The issue is even more sharply drawn for 
fundamental-cause theory because of its em­
phasis on flexible resources in accounting for 
the presence of an SES-health association in 
different places and during different historical 
periods. To be sure, if intelligence plays some 
modest role in mediating the effect of SES on 
health, intelligence might simply be added to 
the list of flexible social and economic re­
sources: knowledge, money, power, prestige, 
beneficial connections, and intelligence. 
However, if intelligence was the principal fac­
tor mediating the SES-health association, ac­
counting for a large proportion or all of that as­
sociation, it would require a rethinking of the 
role of the other listed resources. Consider for 
a moment the possibility that intelligence me­
diates all of the SES-health association. In such 
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a scenario, it would be difficult to argue that 
SES-related resources are the flexible re­
sources that people deploy in health relevant 
situations. While they might be thought of as 
sources of the active ingredient-intelli­
gence-they would not be the active ingredient 
themselves. Put a slightly different way, induc­
ing a positive change in people's social and 
economic resources would play little role in 
changing health outcomes unless doing so also 
led to a boost in intelligence. Clearly, then, the 
role of intelligence in the relationship between 
SES and health has substantial bearing on the­
ories of social influence on health. 

EXISTING LITERATURE ON 
INTELLIGENCE, SES, AND HEALTH 

In contrast to the rapidly expanding litera­
ture focused on SES and health, relatively little 
research has addressed the role of intelligence 
in health using population-based samples of 
adults. In the literature, cross-sectional studies 
with adequate measures of SES show a strong 
role for SES and a weak role for intelligence, 
whereas prospective studies that have design 
advantages over cross-sectional studies but 
weaker measures of SES point to a different 
conclusion. We found two cross-sectional stud­
ies, one by Singh-Manoux et al. (2005) and an­
other by Schnittker (2005). In the first, Singh­
Manoux and colleagues use data from the 
Whitehall sample of British civil servants 
(phase 5, n = 5,838). Age-adjusted results show 
that intelligence is significantly associated 
with multiple indicators of health in both men 
and women. However, controls for SES sharply 
diminish this effect and render it nonsignifi­
cant in 9 of 10 comparisons. Schnittker (2005) 
uses General Social Survey data from 14,905 
respondents interviewed in multiple cross-sec­
tional surveys from 1974 to 2000. As with the 
study by Singh-Manoux et al. (2005), this 
study finds appreciable bivariate associations 
between verbal ability and health (self-rated), 
but it also finds that these effects are substan­
tially weakened when controls for SES are en­
tered. These two studies provide evidence sup­
portive of the primacy of SES resources, but 
the cross-sectional nature of the findings are 
problematic, as both income and scores on 
tests of intelligence can be influenced by cur­
rent health status. 

A handful of prospective, population-based 
studies have also focused on the role of intelli­
gence in health. Most of these employ a design 

in which intelligence tests administered early 
in life are related to health in adult life (Deary 
et al. 2004; Hart et al. 2003; Hart et al. 2004; 
Hemmingsson et al. 2006; Kuh et al. 2004; 
Martin et al. 2004; Osler et al. 2003; O'Toole 
and Stankov 1992; Whalley and Deary 2001 ). 
Of nine studies of this type, all found some sta­
tistically significant connection between test 
scores and subsequent morbidity and mortali­
ty. However, the relationships were not always 
monotonic, and in one analysis (for women) 
the relationship was not present at all (Kuh et 
al. 2004). All of the studies make some effort 
to control for SES, and when they do the effect 
of intelligence is generally only minimally at­
tenuated. But the adequacy of the SES mea­
sures can be questioned. Four studies include 
only childhood measures of SES (O'Toole and 
Stankov 1992; Osler et al. 2003; Whalley and 
Deary 2001; Deary et al. 2004). Four other 
published reports include at least some mea­
sure of adult socioeconomic circumstances 
(Hart et al. 2003; Hart et al. 2004; Hemmings­
son et al. 2006; Martin et al. 2004; Kuh et al. 
2004), but the available measures are general­
ly crude classifications of occupations (two to 
seven categories) or the economic level of the 
individual's area of residence. Only one of 
these studies included an assessment of educa­
tional attainment, and that study only followed 
cohort members to a maximum age of 39 
(Martin et al. 2004). None of these studies used 
either adult income or wealth in its assessment 
of SES. 

Two other studies (Batty et al. 2006; Pavlik 
et al. 2003) report results from prospective 
studies with a different design and better mea­
sures of SES. The study by Batty and col­
leagues followed a cohort of middle-aged per­
sons for 16 years and found associations be­
tween indicators of SES ( education, income, 
and occupation) and all-cause mortality, coro­
nary artery disease mortality, self-reports of 
chronic illness, self-rated health, mental 
health, and respiratory function. While most of 
these associations remained significant after 
controls for test scores (20 of 25 did so), the ef­
fects of SES indicators were dramatically re­
duced with these controls. The study does not 
report effect sizes for the IQ test scores, but 
one presumes from the extent to which such 
scores reduce the effect of SES that they must 
be substantial. The study by Pavlik and col­
leagues (2003) followed a cohort of middle­
aged respondents for IO years and found asso-
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ciations between test scores and subsequent 
mortality that were diminished but not elimi­
nated by controls for education and occupa­
tion. 

Although the measurement of SES is better 
in these two studies than in the cohort studies 
mentioned above, there is a potentially serious 
bias in their design for the purpose we wish to 
address. Performance on tests is impaired by 
severe illness, thereby producing an inappro­
priately low score in a person who is sick. If a 
person is sick at initial interview, they are also 
more likely to be sick at follow-up or to die in 
the intervening years. In the absence of a sound 
approach to addressing this important problem, 
test scores carry the effect of illness, making 
IQ seem more important than it is. To address 
this potential problem, we require a design 
strategy that begins with individuals who are 
not ill or an analytic strategy that comprehen­
sively controls for baseline illness. Because 
neither study did this, their results concerning 
the connections among SES, intelligence, and 
health probably overestimate the effect of IQ. 

RESEARCH STRATEGY 
An ideal design to address the questions we 

pose would be prospective from birth, with 
multiple measurements of the key variables of 
SES, intelligence, and health. Such a design 
would allow the evaluation ofreciprocal effects 
across the life course. In the absence of these 
ideal data, we are interested in implementing a 
prospective design that follows disease-free 
persons forward to determine who develops 
poor/fair self-rated health, who develops a life­
threatening illness, and who dies during a fol­
low-up period. As each one of these outcome 
variables is dichotomized (see below), we use 
logistic regression and report the log-odds and 
odds ratios of predictor variables on these out­
comes. Implementing such a prospective de­
sign allows us to place the putative causal vari­
ables (intelligence and SES) before health 
problems in time, thereby substantially reduc­
ing the plausibility ofreverse causation (health 
to intelligence or health to SES). This is im­
portant because education and especially in­
come and test performance might be affected 
by the development of disease, thereby creat­
ing an association that could be misinterpreted 
as a causal effect of SES or intelligence. 

We located two large public-access data sets: 
the Wisconsin Longitudinal Study and the 
Health and Retirement Survey. Each provides 

the requisite measures and also allows us to im­
plement a prospective design. While each data 
set is appropriate for our purposes, each also 
has relative strengths and weaknesses when 
compared to the other with respect to the tim­
ing and comprehensiveness of the assessment 
of intelligence and the generalizability of the 
sample. It will thus be important to determine 
whether and to what extent these two data sets 
provide consistent evidence regarding the issue 
that lies before us. 

Figure 1 depicts two models that highlight 
the critical associations at issue in the current 
analysis (arrows labeled "a" and "b"). Before 
turning to these, we consider aspects of Figure 
1 that relate to the study design and are com­
mon to both models. First, on the left-hand side 
of both models we depict relationships that are 
presumed to have occurred before follow-up 
begins in our prospective design. Here we pro­
vide boxes to indicate that there are likely mul­
tiple background influences on SES and on in­
telligence. Also in this section of both model l 
and model 2 we portray arrows going from in­
telligence to SES and from SES to intelligence. 
Some argue that because intelligence is subject 
to substantial genetic influence and also quite 
stable over the life course (Neisser et al. 1996), 
most of the effect goes from intelligence to 
SES. But others argue that SES-related expo­
sures across the life course influence scores on 
intelligence tests (Breslau 2001; Richards and 
Wadsworth 2004). Thus, we portray (but do not 
seek to empirically assess) mutual influence 
between the two constructs up until the point 
that the prospective follow-up begins. 

Finally, moving to the right-hand side of 
Figure 1, observe that the arrows are drawn 
from intelligence (model 1) and SES (model 2) 
to health outcomes rather than vice versa. The 
rationale for this depiction is that a prospective 
study begins with individuals who are free of 
the condition(s) under study. Despite these 
similarities, model 1 is different from model 2 
in two important ways. First, consistent with 
the idea that people use intelligence to craft a 
healthy life style and absorb complex informa­
tion about disease management, model 1 de­
picts a direct effect of intelligence on health in 
the follow-up period (arrow labeled "a"). 
Second, model 1 denies a direct effect of SES­
related resources on health in the follow-up pe­
riod. Model 2 posits just the opposite set of cir­
cumstances-a direct effect of SES resources 
on health (arrow labeled "b") but no direct ef-
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FIGURE 1. Depiction of the Critical Associations at Issue in a Prospective Study of the Effects of 
Intelligence and SES on Health 
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feet of intelligence. Model 2 is therefore con­
sistent with the idea that people use resources 
of knowledge, money, power, prestige, and 
beneficial social connections to construct a 
healthy lifestyle and to gain access to contexts 
that are beneficial for health. 

To the extent that results are consistent with 
model 1, the fundamental-cause approach will 
be refuted in favor of an explanation that as­
serts that intelligence is the primary flexible re­
source people use for health benefit. In con­
trast, to the extent that results are consistent 
with model 2, the fundamental-cause perspec­
tive can retain its emphasis on the use of SES­
related resources in health-relevant situations. 
Clearly, the models are not necessarily mutual­
ly exclusive, and it is entirely possible that both 
SES and intelligence could have independent 
direct effects on health. Thus, the results of our 
analysis could support the fundamental social 
causes explanation, with its emphasis on SES; 
the alternative explanation, giving primacy to 
intelligence; or both perspectives. As such, the 
empirical analysis will provide important in­
formation concerning the future development 
of explanations for the commonly observed as­
sociation between socioeconomic status and 
health. 

METHODS 
Samples 

The Wisconsin Longitudinal Study (WLS) is 
based on a random sample of l 0,317 men and 
women who graduated from Wisconsin high 
schools in 1957. The survey collected data 
from the original respondents in 1964, 1975, 
and 1992-1993. The present study employs the 
full sample for analyses of mortality, with the 
exception that individuals with missing data on 
educational attainment (n = 208) are excluded, 
leaving a sample of 10,109 for analysis. For 
analyses of life-threatening health conditions 
and self-rated health, we use the 1992-1993 
wave of data collection, which included 8,493 
telephone interviews of approximately 9,750 
surviving men and women and a supplemental 
mail survey on health, sent only to members 
who completed the telephone interview. The 
health survey was returned by 6,875 respon­
dents, representing a response rate of70.5 per­
cent of the surviving cohort. Men (67.0%) 
were slightly less likely to respond than women 
(71.3%). Responders scored somewhat higher 
on IQ tests (mean 105 vs. 97), had more years 
of education (13.5 vs. 13.1), and reported high-

er incomes in 1974 ($16,600 vs. $14,800). 
While all of these differences were statistically 
significant, none was greater than half a stan­
dard deviation difference, suggesting some but 
not extreme sample selection bias for analyses 
of the mail survey. One weakness of the WLS 
for our purposes is that everyone in the prima­
ry sample graduated from high school, thereby 
truncating the distribution of SES. Sewell and 
Hauser (1975) have estimated that about 75 
percent of Wisconsin youth graduated from 
high school in the late 1950s. Another weak­
ness is that there are only a handful of African 
American, Hispanic, or Asian persons in the 
WLS, a fact that precludes our ability to gen­
eralize to those groups. (The data employed are 
based on the 10th public release of the 
1957-1977 surveys and the 9th public release 
ofthe 1992-1993 surveys.) 

The Health and Retirement Survey (HRS) is 
based on a nationally representative, multi­
stage area probability household sample of 
adults born during the years 1931 to 1941, and 
it includes data on those individuals' spouses. 
African Americans, Hispanics, and residents of 
Florida were oversampled. A total of 15,497 in­
dividuals were eligible to be interviewed, and 
12,654 interviews were conducted, yielding a 
response rate of 81. 7 percent. The survey has 
collected data from respondents during a home 
interview in 1992 and during telephone inter­
views every two years thereafter. Because the 
sampling design uses clustering and stratifica­
tion, we employ SUDAAN software (Research 
Triangle Institute 2001) that allows us to use 
weights to restore population representative­
ness and to obtain standard errors that take the 
complex survey sampling design into account. 

In the present study we include respondents 
who were born between 1931 and 1941 (n = 
9,773). In order to implement a prospective de­
sign and thereby reduce the possibility of re­
verse causation (see above), we exclude 3,011 
people who reported having a life-threatening 
illness in 1992. An additional 479 persons are 
excluded because of missing data on the intel­
ligence measures in 1992, leaving 6,283 per­
sons for analysis. Follow-up for mortality was 
possible for all 6,283 respondents, but for life­
threatening illness and self-reported health the 
number of cases available for analysis is small­
er. With respect to life-threatening illness, 203 
(3.2%) of the 6,283 persons had died, and 797 
(12.7%) were lost to follow-up, leaving 5,283 
for analysis. With respect to self-reported 
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health, 748 persons who reported fair or poor 
health at baseline were excluded in order to al­
low a prospective design for the analysis of this 
variable. Of the remaining 4,535 persons, 149 
(2.7%) died and 701 (12.7%) were lost to fol­
low-up, leaving 3,685 for analysis. While con­
structing a prospective design from the sample 
has important benefits, it also induces some 
sample selection biases that we consider as 
limitations in the discussion section. 

The WLS and the HRS are appropriate for 
testing our hypotheses because they allow us to 
implement prospective designs in which SES 
and intelligence are ascertained before the 
health events under study have occurred. This 
places the variables of interest in time order 
and protects measures of SES and intelligence 
from being contaminated by the effects of ill­
ness. Further, the samples have different 
strengths and weaknesses for addressing the is­
sues we have posed. One strength of the HRS 
in comparison to the WLS is that the HRS sam­
ple includes individuals who did not graduate 
from high school. Another relative strength is 
its national representativeness and its oversam­
ple of African American and Hispanic persons. 
Strengths of the WLS in comparison to the 
HRS are its longer follow-up period, the ca­
pacity it provides to analyze mortality that oc­
curs before late middle age, and the quality of 
the measures of intelligence (see below). 

Measures of Health 
Mortality was assessed at each wave of the 

WLS as part of the study team's efforts to lo­
cate and keep in contact with interview re­
spondents. As of 2002, 911 of the initially sam­
pled subjects had died. Mortality in the HRS 
was assessed at each point of contact with re­
spondents using the National Death Index. The 
current study data are from the 1998 assess­
ment. Because the follow-up period is longer 
for the WLS (1957-2002) than for the HRS 
(1992-1998), there is a higher percentage of 
deaths in the WLS. 

Life-threatening health conditions. In the 
WLS and the HRS, respondents were asked to 
indicate whether a medical professional (WLS) 
or a doctor (HRS) had told them they had any 
of a list of specific conditions. We selected and 
then empirically assessed whether several self­
reported health conditions were life threaten­
ing. In the WLS, the selected conditions in­
cluded bronchitis/emphysema, cancer, chronic 
liver trouble, diabetes, and heart trouble; in the 

HRS, the selected conditions included lung 
problems, cancer, diabetes, heart problems, 
and stroke. In the WLS, an opportunity existed 
to screen out reports of health condition that 
were likely to have little consequence. For each 
condition identified, respondents reported how 
much (not at all, very little, some, quite a bit, a 
great deal) the illness or condition currently in­
terfered with what they liked to do. Based on 
this information we included health conditions 
that interfered some, quite a bit, or a great deal 
as potentially life-threatening conditions. 

In both studies, the designation of these con­
ditions as life-threatening is supported by the 
fact that each one is strongly predictive of sub­
sequent death. In the WLS, relative risks for 
death following the 1992 health survey indi­
cate that people reporting one of these condi­
tions were between about 3.5 times (liver trou­
ble) to more than 15 times (cancer) as likely to 
die by 2002. In the HRS, the relative risks of 
death in the six-year follow-up period 
(1992-1998) ranged from 2.5 (lung) to 3.5 (di­
abetes) across the five life-threatening condi­
tions. Respondents who reported one or more 
of these conditions were coded I; those who 
reported none were coded 0. 

Poor self-rated health. In both the WLS and 
the HRS, respondents were asked to rate their 
health as excellent, good, fair, or poor. In both 
studies, respondents who rated their health as 
less than good ( fair or worse) are scored 1, and 
all others as 0. As with reports of specific con­
ditions, people who rate their health as less 
than good are more likely to have died on fol­
low-up in each study (relative risk WLS = 4.1, 
HRS= 4.2). 

Measures of Intelligence 

Intelligence was assessed in the WLS using 
the 90-item Henmon-Nelson test, which covers 
vocabulary, sentence completion, disarranged 
sentences, classification, logical selection, se­
ries completion, directions, analogies, ana­
grams, proverb interpretation, and arithmetic 
problems (Buros 1970). Data were taken from 
school records, and scores for every respon­
dent were ascertained. For most respondents 
the data are the average of scores on tests tak­
en in the freshman and junior years. For the rel­
atively small number of respondents who had 
data from only the freshman or junior years, 
that single score was used as the best measure 
of intelligence. In order to ease interpretation, 
we centered the intelligence measure by sub-
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tracting the mean, and we also divided by 10 to 
move the decimal point one digit to the left, so 
that coefficients and standard error values 
would be visible in the tables. Because of this, 
coefficients for intelligence in the WLS should 
be interpreted in terms of the effects of a 10-
unit change in intelligence. 

In the HRS, three tests were administered 
during the 1992 in-person survey that provide 
a usable, if not ideal, measure of intelligence. 
The first is taken from the word-similarities 
component of the WAIS. This subscale is con­
sidered a good measure of general intelligence 
because of its . 77 loading on a factor that iden­
tifies "g" (Kaufman 1994), and it is also con­
sidered a good representation of the full scale 
score, as it correlates .75 with the parent in­
strument in adults 45-54 (Wechsler 1955). In 
this assessment, participants were asked seven 
of thirteen questions from the word-similarities 
test that ask how words are alike (e.g., "How 
are a banana and an orange alike?"), with pos­
sible scores of 0, 1, or 2 on each. To augment 
this assessment, we also include two word-re­
call measures. For immediate word recall, each 
participant was read a list of20 words and then 
immediately asked to recall as many as possi­
ble. For delayed recall, participants were asked 
again after a 10-minute lag to name as many of 
the same 20 words as they could. The score on 
each of these measures was the number of 
words recalled. Memory tasks such as these are 
common elements in IQ tests, and we decided 
to include them in a composite measure. 

For respondents with complete data, we con­
structed a composite measure of intelligence 
(alpha= .73) by standardizing each of the three 
measures, summing the standardized values, 
and dividing by three. The word-recall mea­
sures correlate highly with one another (.74) 
and moderately with the word-similarity mea­
sure (.36 and .33 for immediate and delayed re­
call, respectively). Because the word-similarity 
and memory components are correlated but 
distinct, we repeated all analyses using sepa­
rate memory and word-similarity measures, 
with no change in the conclusions reported be­
low. For respondents missing one of the three 
measures (5.8% of respondents), we added the 
standardized values of the two available scores 
and divided by two. lf two or more measures 
were missing, respondents were assigned miss­
ing values on the intelligence measure in the 
HRS. 

Measures of Socioeconomic Status 

Educational attainment in both the WLS and 
the HRS represents the respondent's self­
reported years of formal schooling. 

Income in the WLS was the total earnings of 
the respondent and, if married, his or her 
spouse for the tax year 1974. Data on income 
were ascertained through questions about farm 
and business income, as well as salary and 
wages. Of the 10,317 cohort members, 1,203 
(11.7%) had missing values on income in 
1974, whereas 338 (4.9%) of the 6,875 who 
participated in the 1992 mail survey were miss­
ing on this variable. To address missing data on 
income, we employed a multiple-imputation 
strategy suggested by Allison (2002). We re­
port results for income based on this multiple 
imputation procedure but also check the ro­
bustness of inference by excluding all cases 
missing on income (listwise deletion) and im­
puting a fixed predicted value based on a re­
gression of education on income. While the re­
sults vary slightly, none of these approaches 
leads us to a different conclusion about the 
main issue addressed in the paper. 

In the HRS, household income in 1991 is 
based on the sum of earnings, unemployment 
and workers' compensation, pensions and an­
nuities, social security and welfare, capital in­
come, disability income, other income re­
ceived by respondents, and income of other 
household members. To address missing val­
ues, the HRS provides imputed data using a hot 
deck approach. The measure of income em­
ployed in both the HRS and the WLS is the nat­
ural log of income in thousands of dollars. 

RESULTS 

SES and Health 

Table 1 shows the association between SES 
(with education in four categories [less than 
high school, high school, some college, and 
college or more J and income in quartiles) and 
the incidence of each of the three health indi­
cators during the follow-up period. As the table 
shows, education and income are significantly 
associated with each of the three health indica­
tors in both studies. 1 In all 12 tests, the lowest 
category of SES is less healthy than the high­
est and in 9 of 12 the association shows a mo­
no;onic decrease in the incidence of disease 
and death with increasing education and in­
come. Thus, evidence for an association be-



TABLE 1. Bivariate Associations between Education, Income, Intelligence, and Ill Health in the Wisconsin Longitudinal Study (WLS) and the Health and 
Retirement Study (HRS) 

WLS HRS• 

% Reporting Fair or % Reporting Fair or 
% Dying % Reporting LTI Poor SRH %Dying % Reporting LT! Poor SRH 

n 10,109 6,875 6,862 6,283 5,283 4,685 
Education 

Less than high school 4.2* 24.3*** 26.6*** 
High school 8.9*** 6.4*** 13.7*** 2.7 17.3 12.8 
Some college 9.5 4.8 10.6 2.7 16.3 9.7 
College or more 6.2 3.4 7.0 2.6 16.0 6.1 

Income 
Lowest quartile 10.3* 6.3** 14.9*** 4.7*** 22.5*** 20.8*** 
Second quartile 7.6 6.2 11.6 3.0 17.5 13.3 
Third quartile 7.5 5.4 11.2 2.9 19.2 13.1 
Highest quartile 8.1 3.9 8.8 1.5 14.3 7.1 

Intelligence 
Lowest quartile 8.9 6.3** 14.8*** 4.1 ** 21.4*** 19.9*** 
Second quartile 8.1 5.7 11.4 2.7 18.0 14.6 
Third quartile 8.7 5.6 9.9 3.0 18.6 II.I 
Highest quartile 7.7 4.0 10.0 2.3 15.5 8.3 

* p < .05; ** p < .01; *** p < .001 (chi-square significance of linear trend) 
a HRS weighted percentages are reported. LT! = life-threatening illness. SRH = self-reported health. 
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tween SES and health and a gradient in that as­
sociation are present in both samples. 

Intelligence and SES 

As indicated above, the literature has shown 
that intelligence predicts the attainment of so­
cioeconomic status, particularly education. In 
order to provide an assessment of the magni­
tude of the association in the WLS and HRS, 
we calculated the percent graduating from col­
lege by quartiles of intelligence. In the WLS, 
where intelligence is ascertained before the 
completion of education, the percent graduat­
ing from college by quartile of intelligence 
from lowest to highest is 4.9 percent, 15.7 per­
cent, 28.5 percent, and 50.2 percent. 
Comparable figures in the HRS are 5.9 per­
cent, 16.5 percent, 26.3 percent, and 36.1 per­
cent. While substantial, these associations are 
not so strong as to preclude a test of the sepa­
rate effects of intelligence and education (WLS 
r = .434; HRS r = .441) or intelligence and in­
come (WLS r = .175; HRS r = .268). 

Intelligence and Health 

The association between intelligence and 
health has not been as well established, partic­
ularly with respect to the incidence of ill health 
in general population samples. As Table 1 
shows, intelligence in the WLS and in the HRS 
is significantly associated with health in five of 
six tests, the only exception being the associa­
tion between intelligence and mortality in the 
WLS. In every instance, health is worse in the 
lowest category of intelligence than it is in the 
highest. 

Intelligence, SES, and Health 
We have established that in the WLS and the 

HRS, both SES and intelligence are related to 
the onset of ill health. Further, intelligence is 
associated with both education and income. 
This pattern of associations presents the possi­
bility that intelligence accounts for the associ­
ation between SES and health and brings to the 
fore the question of whether model 1 or model 
2 is more consistent with the data. Table 2 pre­
sents results that address these issues. In the 
first four columns we ascertain whether the ef­
fect of SES on health is either sharply dimin­
ished or completely eliminated when intelli­
gence is controlled. All coefficients shown are 
adjusted as appropriate for sociodemographic 
variables of sex, age, marital status, and 

race/ethnicity. Because the WLS is a cohort of 
almost entirely white high school graduates, 
age and race/ethnicity are held constant by de­
sign and are not entered as control variables in 
the analysis. 

As Table 2 shows, controlling for intelli­
gence results in relatively small changes in as­
sociations between SES and health indicators; 
the logistic regression coefficients after con­
trolling intelligence are only modestly smaller 
(average of 13.2%) than they were before con­
trolling it. In fact, in none of the 11 instances 
in which education or income is significantly 
related to health before entering intelligence 
does the effect become nonsignificant as a re­
sult of controlling for intelligence. 2 

To convey the magnitude of the associations 
we created dummy variables to capture cate­
gories of education (less than high school, high 
school graduate, some college, and college or 
more) and income (quartiles). Adjusting for 
sociodemographic variables and IQ, odds ra­
tios comparing the lowest category of educa­
tion to the highest category vary from 1.37 for 
mortality in the HRS to 3.94 for self-reported 
health in the same data set. With respect to in­
come, adjusted odds of ill health comparing the 
lowest quartile to the highest vary from 1.36 
for mortality in the WLS to 3.09 for mortality 
in the HRS. 

The last two columns of Table 2 tell us 
whether the effect of intelligence is either 
sharply diminished or completely accounted 
for by controlling educational attainment and 
income. As the table shows, four of the five ini­
tially significant associations between intelli­
gence and health are rendered nonsignificant 
with controls on education and income. 
Moreover, the logistic regression coefficients 
after controls are substantially smaller, on av­
erage 69 .4 percent smaller than they were be­
fore controls. The only effect that remains sig­
nificant, intelligence on self-reported health in 
the HRS, shows a dramatic decline in the lo­
gistic regression coefficient ( over 50%) from 
before to after controlling education and in­
come. Further, we found little evidence to in­
dicate that intelligence interacts with education 
or income in influencing health. Only one of 
the possible 12 interaction terms was signifi­
cant ( education by intelligence on self-rated 
health in the WLS), and there was no consis­
tent direction to the effects (seven coefficients 
for cross-product terms were positive and five 
negative). Thus the results suggest that any ef-



TABLE 2. Effects of Education, Income, and Intelligence on Health Outcomes Before and After Controls in the Wisconsin Longitudinal Study (WLS) and the 
Health and Retirement Study (HRS}---Logistic Regression Coefficients (standard errors in parentheses)• 

Education 

Before Controlling After Controlling 
Intelligence Intelligence 

Mortality 
WLS -.105*** -.107*** 

(.019) (.021) 
HRS -.044 -.028 

(.024) (.031) 

Life-threatening illness 
WLS -.144*** -.129*** 

(.029) (.032) 
HRS -.054*** -.046** 

(.013) (.016) 

Self-rated health 
WLS -.158*** -.143*** 

(.021) (.023) 
HRS -.184*** -.152*** 

(.017) (.021) 

* p < .05; ** p < .01; *** p < .001 

Income 

Before Controlling After Controlling 
Intelligence Intelligence 

-.234* -.204* 
(.103) (.104) 
-.541 *** -.512*** 
(.148) (.148) 

-.361 ** -.295* 
(.141) (.144) 
-.331 *** -.306*** 
(.073) (.078) 

-.511*** -.448*** 
(.104) (.106) 
-.704*** -.594*** 
(.085) (.084) 

Intelligence 

Before Controlling After Controlling 
Education & Income Education & Income 

-.056* .009 
(.024) (.027) 
-.201 -.108 
(.116) (.136) 

-.123*** -.043 
(.037) (.041) 
-.145** -.049 
(.042) (.053) 

-.130*** -.038 
(.026) (.029) 
-.534*** -.258*** 
(.072) (.081) 

' Equations from the WLS control for gender and marital status; equations from the HRS control for age, gender, race/ethnicity, and marital status. 
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feet of intelligence on health operates largely 
through the attainment of education and in­
come. People with strong test scores who hap­
pen not to attain high education and income 
receive few health benefits from their intellec­
tual abilities. Similarly, people with low intel­
ligence who nevertheless attain high education 
or income benefit substantially from such so­
cial and economic resources. 

In the HRS, we were able to check whether 
effects of intelligence, education, and income 
on health varied substantially by race/ethnicity. 
We did this by testing for the presence of an in­
teraction between race/ethnicity and each of 
the variables for each of the three measures of 
ill health. None of these tests revealed a signif­
icant interaction. 

DISCUSSION 
We set out to assess whether and to what ex­

tent intelligence might serve as an alternative 
or adjunctive flexible resource in a fundamen­
tal cause approach to understanding socioeco­
nomic disparities in health. In our analyses of 
prospective data, we found two things: (1) the 
effects of SES variables on health outcomes re­
mained significant and were changed little by 
controls for intelligence; (2) significant effects 
of intelligence were eliminated by controls for 
education and income (in four of five tests) or 
sharply diminished in magnitude (for the effect 
of intelligence on self-reported health in the 
HRS). 

Potential Limitations 
The measurement of health. Our analysis re­

lies in part on self-reports of health conditions 
and self-rated health. Ideally one would also 
include measures from physical exams using 
physicians and biomedical tests. Nevertheless, 
our analysis is somewhat strengthened by two 
considerations. First, the measures we use 
range in objectivity from self-rated health 
(which is entirely subjective) to mortality 
(which is not subjective at all). The fact that our 
conclusions about SES and intelligence were 
consistent across measures that varied in terms 
of their objectivity gives us more confidence in 
the validity of our conclusion. Second, recent 
evidence has shown that self-reports of health 
conditions predict mortality at least as strong­
ly as physician-assessed measures do, and per­
haps more strongly (Ferraro and Farmer 1999). 
Thus, while an ideal study would include both 
physician-assessed and self-report measures, 

we believe the measures used were adequate 
for our purposes. 

Timing of the IQ assessment in the WLS. In 
the WLS, we required intelligence measured in 
adolescence to compete with education and in­
come, which were each assessed at a later time. 
Because (other things held equal) variables as­
sessed closer to one another in time are more 
likely to correlate, our analysis of the WLS 
could be challenged for a failure to use a mea­
sure of adult intelligence. However, while the 
SES variables are ascertained after intelli­
gence, they were measured long before the 
health outcomes. For example, family income 
was assessed in 197 4, some 18 years before the 
health conditions were assessed. Of course the 
best solution to this problem would be to have 
multiple assessments of both SES and IQ. 
However, even in the absence of such an ideal 
circumstance, the HRS measure of intelli­
gence, unlike the WLS measure, was assessed 
in adulthood at the beginning of a six-year fol­
low-up period in which the onset of ill health 
was ascertained. 3 The fact that the pattern of 
results obtained in the HRS was consistent 
with findings in the WLS leads us to downplay 
the importance of this potential limitation re­
garding the analysis of the WLS. 

The measurement of intelligence in the HRS. 
The assessment of intelligence in the HRS was 
not ideal in that it relied on relatively short tests 
administered in the context of a survey inter­
view situation. In their defense, the HRS word­
similarity measure is a component of the WAIS 
and correlates highly with the parent instru­
ment. In addition, not only did the three avail­
able measures correlate with each other and 
form an adequately reliable scale, but the re­
sulting composite measure also showed the ex­
pected strong association with educational at­
tainment and significant bivariate associations 
with each of the measures of ill health. Still, 
the most compelling consideration in this re­
gard comes from the fact that the same criti­
cism cannot be raised concerning the assess­
ment of intelligence in the WLS. The assess­
ment used in that study contained 90 items cov­
ering most of the domains believed to be im­
portant in the measurement of general intelli­
gence. Again, the fact that findings concerning 
the role of intelligence were relatively consis­
tent across the two studies places constraints 
on the explanatory power of a potential weak­
ness that applies to only one. 



86 JOURNAL OF HEALTH AND SOCIAL BEHAVIOR 

Sample selection. Both the WLS and the 
HRS are affected by sample selection bias, al­
beit in different ways. The WLS sampled indi­
viduals relatively early in life, before the co­
hort was substantially influenced by mortality 
-a relative strength. At the same time, the 
WLS used a mail survey to collect data in 
1992, and, while the response rate was quite 
good for this mode of data collection, there was 
some nonresponse bias (see above). The HRS 
sampled individuals at late midlife and there­
fore could not include people who were born in 
the same period ( 1931-1941) but did not sur­
vive long enough to be entered into the study. 
In addition, we chose to construct a prospective 
design from the HRS that followed healthy per­
sons forward to the development of fair/poor 
self-rated health, life-threatening illness, or 
death. In doing so, it was necessary to exclude 
persons with life-threatening illness in 1992 
and, for the analysis of self-rated health, per­
sons with fair/poor health in 1992. The sample 
is, therefore, selected for health to some de­
gree. To the extent that low intelligence, edu­
cation, or income played a role in generating 
the ill health or death of those who were ex­
cluded, this effect is not reflected in our analy­
ses. An additional concern is that people oflow 
SES ( or low intelligence) who remain healthy, 
and who therefore remain in the sample, may 
be particularly robust individuals compared to 
individuals of higher SES ( or higher intelli­
gence) who have not been as strenuously chal­
lenged by adverse health circumstances. To the 
extent that these selection factors were opera­
tive, they should result in an underestimation 
of the effect of SES and intelligence on ill 
health in the HRS. Even so, both samples pro­
duce the expected associations between SES 
and health and between intelligence and health, 
and as such contain the key associations that 
are at issue. Because of this, it was possible to 
address the central theoretical issue: whether it 
is intelligence or SES that has direct effects on 
health in these two samples. 

Possibility of unmeasured reciprocal effects. 
The prospective design does not allow us to 
take into account reciprocal effects between IQ 
and SES during adulthood. Substantial evi­
dence indicates that IQ affects SES, and that 
SES simultaneously also affects IQ and cogni­
tive ability, at least during the primary and sec­
ondary school years (Winship and Korenman 
1997; Ceci 1991). The role ofreciprocal effects 
in adulthood is less clear, but the results of the 

study suggest that whatever their influence, it 
is ultimately SES that plays the stronger direct 
role in health and that IQ is not a dominant 
health predictor when SES is controlled. 
Consequently, we are able to draw conclusions 
about our main research question without mea­
suring reciprocal effects directly: while we ac­
knowledge that SES and IQ are interrelated, 
the results of this study indicate that the sub­
stantial association of SES with health is not 
substantially mediated by IQ, nor is the asso­
cation completely explained away as a spurious 
consequence of IQ. 

Generalizability. The sample for the WLS 
was ascertained in one state and is almost en­
tirely non-Hispanic white. The HRS, in con­
trast, was constructed to be nationally repre­
sentative and to oversample African American 
and Hispanic respondents to ensure adequate 
statistical power in these groups. The conver­
gence in findings between the two samples en­
hances the generalizability of the conclusions. 
Further, our check for statistical interaction be­
tween race/ethnicity and education, income, 
and intelligence in the HRS led us to the con­
clusion that no large differences in the effects 
of the key variables of interest to us were evi­
dent in different racial/ethnic groups. 

Both samples are limited in terms of gener­
alizability, as results cannot be extrapolated to 
early periods in the life course before follow­
up began. In addition, we cannot generalize to 
cohorts that were not sampled. All members of 
the WLS graduated in a single year (1957) and 
are therefore roughly the same age. The HRS 
sample of persons born between 1931 and 
1941 is somewhat broader. Our analysis of the 
HRS showed that age did not interact signifi­
cantly with education, income, or intelligence, 
suggesting that at least within this ten-year 
band, the effects of these variables on health 
are relatively constant. 

Overall assessment of limitations. As indi­
cated above, limitations associated with the 
measurement of health, the timing of the as­
sessments in the life course, the measurement 
of intelligence, the nature of sample selection, 
and issues of generalizability apply to differing 
degrees to one or the other of the two samples 
we used. By using two samples with different 
strengths and limitations, we sought to mitigate 
the consequences of these limitations on our 
ability to make conclusions. At the same time, 
the fact that across these limitations we need to 
counterbalance the strengths of one sample to 
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offset the weaknesses of another underscores 
the fact that neither sample is ideal in and of it­
self. Thus, we propose that these findings pro­
vide useful but not definitive evidence con­
cerning the issue we have studied. 

IMPLICATIONS AND CONCLUSION 
Direct Effect of Intelligence on Health 

Investigators who assign a prominent role to 
intelligence argue that it has direct effects on 
health independent of SES. Direct effects will 
be present because the critical factor people 
use to construct a healthy lifestyle, make the 
most of health information, and navigate the 
health care system is intelligence. While previ­
ous studies have shown effects of intelligence 
on morbidity and mortality, these studies either 
failed to measure adult SES or failed to imple­
ment a prospective design. The results of this 
study do not support assertions that education 
may be a mere "surrogate for IQ" (Batty and 
Deary 2005) or that intelligence can stand as 
"the epidemiologists' elusive 'fundamental 
cause' of social class inequalities in health" 
(Gottfredson 2004: 174). We found no evidence 
of a consistent linear effect of intelligence on 
health once education and income were held 
constant. In our samples, respondents with low 
intelligence but high education and respon­
dents with robust intelligence but low educa­
tion experience health outcomes consistent 
with their educational attainment and irrespec­
tive of their intellectual abilities. The fact that 
the results replicated in two samples with dif­
ferent strengths and limitations increases our 
confidence in this conclusion. 

But why is it that intelligence has little inde­
pendent effect on health? One possible reason 
is that it is not so much intelligence that is uti­
lized to gain a health advantage as the SES­
related resources themselves; not so much be­
ing intellectually adept as knowing the simple 
steps that can be taken to prevent sudden infant 
death syndrome or avoid an attack of asthma; 
not so much one's level of intelligence as hav­
ing enough money to buy health insurance or 
afford life-saving screening tests; not so much 
being nimble-witted as having a powerful ad­
vocacy group that demands safer work condi­
tions; not so much how smart one is as know­
ing someone who can provide appropriate help 
for an urgent health need. While intelligence 
contributes to the acquisition of SES-related 
resources, it is not the key flexible resource 
people use to obtain beneficial health circum-

stances. As such, intelligence cannot be the 
factor in fundamental-cause theory that ex­
plains why indicators of SES are re-expressed 
as causes of morbidity and mortality in differ­
ent places and at different times. 

A second, and perhaps even more important, 
reason is the possibility that SES-related re­
sources operate to enhance health at contextu­
al levels. Socioeconomic status affects health 
not just because it facilitates and encourages 
healthy behaviors but because associated re­
sources of knowledge, money, power, prestige, 
and beneficial social connections also shape 
access to salutary contexts. For example, a per­
son with many resources can afford to live in a 
high-status neighborhood where neighbors are 
also of high status and where, collectively, 
enormous clout is exerted to ensure that crime, 
noise, violence, pollution, traffic, and vermin 
have been kept at a minimum and that the best 
health care facilities, parks, playgrounds, and 
grocery stores are conveniently located nearby. 
The idea is that once a person has used SES­
related resources to locate in an advantaged 
neighborhood, a host of health-enhancing cir­
cumstances comes along as a sort of "package 
deal." The person benefits in numerous ways 
that do not depend on his or her own initiative 
or ability to personally construct a healthy sit­
uation: It is an added benefit of the context. 
And, of course, the same sort of added benefit 
can be enjoyed in other important contexts 
such as social networks, work settings, fami­
lies, and marriages. To the extent that SES op­
erates to benefit health at this contextual level, 
one would expect intelligence to have little di­
rect impact on health outcomes because it is 
not individual initiative or savvy that leads to 
better health in this scenario. 

Indirect Effects of Intelligence 
Our results are compatible with the possibil­

ity of indirect effects of intelligence on health 
that operate through the attainment of social 
and economic resources. Future research might 
seek to understand these indirect effects more 
fully. In particular, research focused on issues 
other than health has shown that there is a dy­
namic interplay between intelligence and edu­
cational and occupational experience across 
the life course (e.g., Farkus et al. 1997; Guo 
1998; Guo and Harris 2000; Hauser and Huang 
1997; Kohn and Schooler 1982; Schooler et al. 
1999; Shavit and Featherman 1988), and it 
would be interesting to assess this dynamic in-
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terplay in relation to health. Our study cannot 
address such possibilities because we do not 
have the requisite data concerning intelligence, 
SES, and health over the life course that would 
allow us to further probe such effects. As a re­
sult, we leave this intriguing and important 
issue to future research. 

SES and the Fundamental-Cause Approach 

This study has significance for the theory of 
fundamental causes because it subjected that 
theory to a challenge that could have discon­
firmed the approach or called for its significant 
modification. Fundamental-cause theory pro­
poses that what people use to garner a health 
advantage are social and economic resources. 
The theory is challenged by an explanation that 
holds that intelligence is the key flexible re­
source people actually use to achieve a health 
benefit. The fact that fundamental-cause theo­
ry survived this particular challenge does not, 
of course, inoculate it from other potential 
challenges. Still, we become more convinced 
of the validity of an explanation as it survives 
successive challenges from competing expla­
nations. 

Support for the fundamental-cause theory 
presented here and elsewhere (Phelan et al. 
2004; Lutfey and Freese 2005) directs attention 
to the broadly serviceable resources that SES 
confers and to the power that such resources 
hold in creating and recreating SES gradients 
in health. It opens the possibility for the future 
development of a more fully explicated socio­
logical explanation for health disparities. 
Progress toward this end has been limited by an 
orientation that assigns irrelevance to social 
conditions based on the belief that any health 
effects they confer can be accounted for by 
more proximal and seemingly more modifiable 
risk and protective factors. The theory of fun­
damental causes provides an antidote to this 
line of thinking by indicating that access to 
flexible social and economic resources creates 
and recreates associations between social cir­
cumstances and risk and protective factors. The 
theory tells us that when sociologists study 
how status is attained, power allocated, knowl­
edge conferred, income acquired, and benefi­
cial social connections configured, they simul­
taneously provide essential information for 
understanding the social distribution of disease 
and death. 

NOTES 
I. When listwise deletion is employed, the as­

sociation between income and mortality in 
the WLS is not significant; otherwise, the 
pattern of significant associations in Table I 
is identical, regardless of the imputation ap­
proach employed. 

2. Controlling the effects of education and in­
come for each other generally leads to a re­
duction in the magnitude of the unique ef­
fect of each. Three of the 11 significant ef­
fects of one of these variables is reduced to 
nonsignificance ( 1 for education and 2 for 
income) when the other is controlled. The 
three that dip below significance are: in the 
HRS, the education effect on life-threaten­
ing illness; and in the WLS, the effects of 
family income on mortality and life-threat­
ening illness. Because there is no consistent 
pattern indicating that one variable domi­
nates the other, we conclude that both are 
important and frequently share explanatory 
power. 

3. A potential concern with the adult assess­
ment of intelligence in the HRS is that such 
abilities may decline with age. If this were 
true, especially the older members of the 
HRS cohort may have enjoyed better func­
tioning during most of their lives than their 
scores suggest. However, Alwin and 
MacCammon (1999, 2001) have found that 
age effects are relatively small and that any 
decline that does occur tends to begin after 
age 60 and thus occurs after the age of en­
rollment into the HRS. 

REFERENCES 
Allison, Paul D. 2002. Missing Data. Thousand 

Oaks, CA: Sage. 
Alwin, Duane and Ryan J. McCammon. 1999. 

"Aging versus Cohort Interpretations of Interco­
hort Differences in GSS Verbal Scores." Ameri­
can Sociological Review 64:272-86. 

Alwin, Duane and Ryan J. McCammon. 2001. 
"Aging, Cohorts, and Verbal Ability." Journals of 
Gerontology: Series B: Psychological Sciences 
& Social Sciences 56B: S 151-S 161. 

Batty, G. David and Ian J. Deary. 2005. "Education 
and Mortality: A Role for Intelligence?" Journal 
of Epidemiology & Community Health 59:809-
10. 

Batty, G. David, Geoff Der, Sally Macintyre, and Ian 
J. Deary. 2006. "Does IQ Explain Socioeconom­
ic Inequalities in Health? Evidence from a Popu­
lation Based Cohort Study in the West of Scot­
land." British Medical Journal 332:1-5. 



SOCIOECONOMIC STATUS, INTELLIGENCE, AND HEALTH 

Breslau Naomi, Howard D. Chilcoat, Ezra S. Suss­
er, Thomas Matte, Kung-Yee Liang, and Edward 
Peterson. 2001. "Stability and Change in Chil­
dren's Intelligence Quotient Scores: A Compari­
son of Two Socioeconomically Disparate Com­
munities." American Journal of Epidemiology 
154:711-17. 

Buros, Oscar. 1970. Personality Tests and Reviews; 
Including an Index to the Mental Measurements 
Yearbooks. Highland Park, NJ: Gryphon Press. 

Ceci, Stephen J. 1991. "How Much Does Schooling 
Influence General Intelligence and Its Cognitive 
Components? A Reassessment of the Evidence." 
Developmental Psychology 27(5):703-22. 

Cockerham, William. 2005. "Health Lifestyle Theo­
ry and the Convergence of Agency and Struc­
ture." Journal of Health and Social Behavior 
46:51-67. 

Deary, Ian J., Lawrence J. Whalley, Helen Lemmon, 
J.R. Crawford, and John Starr. 2000. "The Sta­
bility of Individual Differences in Mental Abili­
ty from Childhood to Old Age: Follow-up of the 
1932 Scottish Mental Survey." Intelligence 
28:49-55. 

Deary, Ian, Martha Whiteman, John Starr, Lawrence 
Whalley, and Helen Fox. 2004. "The Impact of 
Childhood Intelligence on Later Life: Following 
Up the Scottish Mental Surveys of 1932 and 
194 7 ." Journal of Personality & Social Psychol­
ogy 86:130-47. 

Farkus, George, Paula England, Kevin Vicknair, and 
Barbara Kilbourne. 1997. "Cognitive Skills, 
Skill Demands of Jobs, and Earnings among 
Young European American, African American, 
and Mexican American Workers." Social Forces 
75:913-38. 

Ferraro, Kenneth and Melissa Farmer. 1999. "Utili­
ty of Health Data from Social Surveys: Is there a 
Gold Standard for Measuring Morbidity?" 
American Sociological Review 64:303-15. 

Gottfredson, Linda S. 1997. "Why G Matters: The 
Complexity Of Everyday Life." Intelligence 
24:79-132. 

Gottfredson, Linda. 2004. "Intelligence: Is It the 
Epidemiologists' Elusive 'Fundamental Cause' 
of Social Class Inequalities in Health?" Journal 
of Social and Personality Psychology 86: 
174-99. 

Guo, Guang. 1998. "The Timing of the Influences 
of Cumulative Poverty on Children's Cognitive 
Ability and Achievement." Social Forces 
77:257-88. 

Guo, Guang and Kathleen Harris. 2000. "The 
Mechanisms Mediating the Effects of Poverty on 
Children's Intellectual Development." Demogra­
phy 37:431-47. 

Hart, Carole, Michelle Taylor, George Davey Smith, 
Lawrence Whalley, John Starr, David Hole, 
Valerie Wilson, and Ian Deary. 2003. "Child­
hood IQ, Social Class, Deprivation, and Their 
Relationships with Mortality and Morbidity 

Risk in Later Life: Prospective Observational 
Study Linking the Scottish Mental Survey 1932 
and the Midspan Studies." Psychosomatic Medi­
cine 65:877-83. 

Hart, Carole, Michelle Taylor, George Davey Smith, 
Lawrence Whalley, John Starr, David Hole, 
Valerie Wilson, and Ian Deary. 2004. "Child­
hood IQ and Cardiovascular Disease in Adult­
hood: Prospective Observational Study Linking 
the Scottish Mental Survey 1932 and the 
Midspan Studies." Social Science & Medicine 
59:2131-38. 

Hauser, Robert and Min-Hsiung Huang. 1997. "Ver­
bal Ability and Socioeconomic Success: A Trend 
Analysis." Social Science Research 26:331- 76. 

Hemmingsson, Thomas, Bo Melin, Peter Allebeck, 
and Ingvar Lundberg. 2006. "The Association 
between Cognitive Ability Measured at 18-20 
and Mortality During 30 Years of Follow-up: A 
Prospective Obervational Study among Swedish 
Males Born 1949-51." International Journal of 
Epidemiology 35:665-70. 

Hermstein, Richard and Charles Murray. 1994. The 
Bell Curve: Intelligence and Class Structure in 
American Life. New York: The Free Press. 

House, James S., Ronald C. Kessler, A. R. Herzog, 
R. P. Mero, A. M. Kinney, and M. J. Breslow. 
1990. "Age, Socioeconomic Status, and Health." 
The Milbank Quarterly 68:383-411. 

Jencks, Christopher, Susan Bartlett, Mary Corcoran, 
James Crouse, David Eaglesfield, Gregory Jack­
son, Kent McClelland, Peter Mueser, Michael 
Olneck, Joseph Schwartz, Sherry Ward, and Jill 
Williams. 1979. Who Gets Ahead? The Determi­
nants of Economic Success in America. New 
York: Basic Books. 

Jencks, Christopher, Marshall Smith, Henry Acland, 
Mary Bane, David Cohen, Herbert Gintis, Bar­
bara Heyns, and Stephan Michelson. 1972. 
Inequality: A Reassessment of the Effect of Fam­
ily and Schooling in America. New York: Basic 
Books. 

Kaufinan, Alan S. 1994. Intelligent Testing with the 
WISC-III. New York: John Wiley & Sons. 

Kohn, Melvin and Carmi Schooler 1982. "Job Con­
ditions and Personality: A Longitudinal Assess­
ment of Their Reciprocal Effects." American 
Journal of Sociology 95:964-1008. 

Kuh, Diana, Marcus Richards, Rebecca Hardy, 
Suzie Butterworth, and Michael Wadsworth. 
2004. "Childhood Intelligence and Deaths up 
Until Middle Age: A Postwar Birth Cohort 
Study." International Journal of Epidemiology 
33:408-13. 

Link, Bruce G. and Jo C. Phelan. 1995. "Social 
Conditions as Fundamental Causes of Disease." 
Journal of Health and Social Behavior (extra 
issue):80--94. 

---. 1996. "Understanding Sociodemographic 
Differences in Health-The Role of Fundamen-



JOURNAL OF HEALTH AND SOCIAL BEHAVIOR 

tal Social Causes." American Journal of Public 
Health 86:471-73. 

--~. 2000. "Evaluating the Fundamental Cause 
Explanation for Social Disparities in Health." 
Pp. 33-46 in The Handbook of Medical Sociolo­
gy, 5th ed., edited by Chloe E. Bird, Peter Con­
rad, and Alan M. Freemont. Upper Saddle River, 
NJ: Prentice Hall. 

Lutfey, Karen and Jeremy Freese. 2005. "Toward 
Some Fundamentals of Fundamental Causality: 
Socioeconomic Status and Health in the Routine 
Clinic Visit for Diabetes." American Journal of 
Sociology 110: 1326- 72. 

Lynch, John W., George Davey Smith, George A. 
Kaplan, and James S. House. 2000. "Income 
Inequality and Mortality: Importance to Health 
of Individual Income, Psychosocial Environ­
ment, or Material Conditions." British Medical 
Journal 320:1200--1204. 

Marmot, Michael. 2004. The Status Syndrome: How 
Social Standing Affects Our Health and Longevi­
ty. New York: Henry Holt and Company. 

Martin, Laurie, Garrett Fitzmaurice, Daniel Kind­
lon, and Stephen Buka. 2004. "Cognitive Perfor­
mance in Childhood and Early Adult Illness: A 
Prospective Cohort Study." Journal of Epidemi­
ology and Community Health 58:674--79. 

Mirowsky, John and Catherine E. Ross. 2003. Edu­
cation, Social Status and Health. New York: 
Aldine De Gruyter. 

Neisser, Ulric, Gwyneth Boodoo, Thomas J. 
Bouchard, A. Wade Boykin, Nathan Brody, 
Stephen J. Ceci, Diane F. Halpern, John C. 
Loehlin, Robert Perloff, Robert J. Sternberg, and 
Susana Urbina. 1996. "Intelligence: Knowns and 
Unknowns." American Psychologist 51:77-101. 

Nielsen-Bohlman, Lynn, Allison Panzer, and David 
Kindig. 2004. Health Literacy: A Prescription to 
End Confusion. Washington, DC: National 
Academies Press. 

Osler, M., A. M. Andersen, P. Due, R. Lund, M. T. 
Damsgaard, and B. E. Holstein. 2003. "Socioe­
conomic Position in Early Life, Birth Weight, 
Childhood Cognitive Function, and Adult Mor­
tality: A Longitudinal Study of Danish Men 
Born in 1953." Journal of Epidemiology & Com­
munity Health 57:681-86. 

O'Toole, Brian and Lazar Stankov. 1992. "The Ulti­
mate Validity of Psychological Tests." Personal­
ity and Individual Differences 13:699-716. 

Pavlik, Valory N., Suzana Alves de Moraes, Moyses 
Szklo, David Koopman, Thomas Mosley, and 
David Hyman. 2003. "Relation between Cogni­
tive Function and Mortality in Middle-age 
Adults: The Atherosclerosis Risk in Communi­
ties Study." American Journal of Epidemiology 
157:327-34. 

Pearlin, Leonard I., Elizabeth G. Menaghan, Mor­
ton. A. Lieberman, and Joseph. T. Mullan. 1981. 
"The Stress Process." Journal of Health and 
Social Behavior 22:337-56. 

Phelan, Jo C., Bruce Link, Ana Diez-Roux, lchiro 
Kawachi, and Bruce Levin. 2004. "Fundamental 
Causes of Social Inequalities in Mortality: A Test 
of the Theory." Journal of Health and Social 
Behavior 45:265-85. 

Research Triangle Institute. 200 I. Sudaan User '.5 
Manual, Release 8.0. Research Triangle Park, 
NC: Research Triangle Institute. 

Richards, Marcus and Michael Wadsworth. 2004. 
"Long Term Effects Of Early Adversity on Cog­
nitive Function." Archives of Disease in Child­
hood 89:922-27. 

Schnittker, Jason. 2005. "Cognitive Abilities and 
Self-Rated Health: ls There a Relationship? Is It 
Growing? Does It Explain Disparities?" Social 
Science Research 34:821-42. 

Schnittker, Jason and Jane McLeod. 2005. "The 
Social Psychology of Health Disparities." Annu­
al Review of Sociology 31:75-103. 

Schooler, Carmi, Mesfin Mulatu, and Gary Oates. 
1999. "The Continuing Effects of Substantively 
Complex Work on the Intellectual Functioning 
of Older Workers." Psychology & Aging 14:483-
506. 

Seeman, Teresa E., Eileen Crimmins, Mei-Hua 
Huang, Burton Singer, Alexander Bucur, Tara 
Gruenewald, Lisa Berkman, and David Reuben. 
2004. "Cumulative Biological Risk and Socio­
Economic Differences in Mortality: Macarthur 
Studies of Successful Aging." Social Science & 
Medicine 58:1985-97. 

Sewell, William and Robert Hauser. 1975. Educa­
tion, Occupation, and Earnings: Achievement in 
the Early Career. New York: Academic Press. 

Shavit, Yossi and David Featherman. 1988. "School­
ing, Tracking, and Teenage Intelligence." Sociol­
ogy of Education 6:42-51. 

Singh-Manoux, Archana, Jane Ferrie, John Lynch, 
and Michael Marmot. 2005. "The Role of Cog­
nitive Ability (Intelligence) in Explaining the 
Association between Socioeconomic Position 
and Health: Evidence from the Whitehall 
Prospective Cohort Study." American Journal of 
Epidemiology 161:831-39. 

Wechsler, David. 1955. Manual for the Wechsler 
Adult Intelligence Scale. New York: The Psycho­
logical Corporation. 

Whalley, Lawrence J. and Ian J. Deary. 2001. "Lon­
gitudinal Cohort Study of Childhood IQ and 
Survival up to Age 76." British Medical Journal 
322:1-5. 

Wilkinson, Richard G. 2005. The Impact of Inequal­
ity: How to Make Sick Societies Healthier. New 
York: The New Press. 

Williams, David and C. Collins. 200 I. "Racial Res­
idential Segregation: A Fundamental Cause of 
Racial Disparities in Health." Public Health 
Reports 116:404--16. 

Winship, Christopher and Sanders D. Korenman. 
1997. "Does Staying in School Make you 
Smarter? The Effect of Education and IQ in the 



SOCIOECONOMIC STATUS, INTELLIGENCE, AND HEALTH 

Bell Curve." Pp. 215-34 in Intelligence, Genes, 
and Success: Scientists Respond to the Bell 
Curve, edited by Bernie Devlin, Stephen Fein­
ber, Daniel Resnick, and Kathryn Roeder. New 
York: Springer-Verlag. 

Wisconsin Longitudinal Study (WLS) [graduates 
and siblings]: 1957-1977. [MRDF]. Madison, 
WI: Robert M. Hauser and William H. Sewell, 
University of Wisconsin [principal investiga­
tors]. Madison, WI: University of Wisconsin­
Madison, Data and Program Library Service 

[distributor]. Retrieved June 1, 2003 (http:// 
dpls. dace. wise. edu/WL S/ other _html/ 
documentation.htm ). 

Wisconsin Longitudinal Study (WLS) [graduates]: 
1992/93. [MRDF]. Madison, WI: Robert M. 
Hauser and William H. Sewell, University of 
Wisconsin [principal investigators]. Madison, 
WI: University of Wisconsin-Madison, Data and 
Program Library Service[distributor]. Retrieved 
February 1, 2007 (http://dpls.dacc.wisc. 
edu/WLS/other_html/documentation.htm). 

Bruce G. Link is Professor of Epidemiology and Sociomedical Sciences at the Mailman School of Public 
Health of Columbia University and a research scientist at New York State Psychiatric Institute. His interests 
include the nature and consequences of stigma for people with mental illnesses, the connection between 
mental illnesses and violent behaviors, and explanations for associations between social conditions and mor­
bidity and mortality. 

Jo Phelan is Associate Professor of Sociomedical Sciences and codirector of the Center for the Study of 
Social Inequalities and Health at the Mailman School of Public Health at Columbia University. Her broad 
research focus is on social inequalities, particularly on social psychological causes and consequences of 
those inequalities. Her research interests include socioeconomic inequalities in health and mortality, and 
stigma, particularly stigma associated with mental illnesses. 

Richard A. Miech is Chair and Associate Professor at the University of Colorado Denver Health Sciences 
Center. His research interests center on health disparities across socioeconomic strata, with an emphasis on 
the processes that lead disparities to widen or narrow over time. 

Emily Leckman Westin is a research scientist with the New York State Office of Mental Health and is 
Adjunct Assistant Professor of Epidemiology at the School of Public Health, University at Albany, State 
University of New York. Her interests include the development of psychopathology, psychotropic polyphar­
macy and mental health services evaluation, and understanding the excess morbidly and mortality associat­
ed with psychiatric conditions. 


	Article Contents
	p. 72
	p. 73
	p. 74
	p. 75
	p. 76
	p. 77
	p. 78
	p. 79
	p. 80
	p. 81
	p. 82
	p. 83
	p. 84
	p. 85
	p. 86
	p. 87
	p. 88
	p. 89
	p. 90
	p. 91

	Issue Table of Contents
	Journal of Health and Social Behavior, Vol. 49, No. 1 (Mar., 2008), pp. i-iii, 1-118
	Front Matter
	Message from the New Editor [pp. 1-2]
	Homelessness and Hunger [pp. 3-19]
	Electronic Support Groups, Patient-Consumers, and Medicalization: The Case of Contested Illness [pp. 20-36]
	Parental Health and Children's Economic Well-Being [pp. 37-55]
	Incarceration as Exposure: The Prison, Infectious Disease, and Other Stress-Related Illnesses [pp. 56-71]
	The Resources That Matter: Fundamental Social Causes of Health Disparities and the Challenge of Intelligence [pp. 72-91]
	Effects of Goal-Striving Stress on the Mental Health of Black Americans [pp. 92-103]
	Cross-National Comparison of Social Support Structures between Taiwan and the United States [pp. 104-118]
	Back Matter



