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Objectives. In this study we examined the relationship between indicators of socio-
economic status (SES) and mortality for a representative sample of individuals.

Methods. The sample included 3734 individuals aged 45 and older interviewed in 1984
in the Panel Study of Income Dynamics. In the current study, mortality was tracked be-
tween 1984 and 1994 and is related to SES indicators of education, occupation, income,
and wealth.

Results. Wealth and recent family income were the indicators that were most strongly
associated with subsequent mortality. These associations persisted after we controlled
for the other SES indicators and were stronger for women than for men and for nonel-
derly than for elderly individuals.

Conclusions. We found that the economic indicators of SES were usually as strongly
associated with mortality as, if not more strongly associated with mortality than, the more
conventional indicators of completed schooling and occupation. (Am J Public Health.
2002;92:1151–1157)

Optimal Indicators of Socioeconomic Status 
for Health Research
| Greg J. Duncan, PhD, Mary C. Daly, PhD, Peggy McDonough, PhD, David R. Williams, PhD

In general, indicators of SES are meant to
provide information about an individual’s ac-
cess to social and economic resources. As
such, they are markers of social relationships
and command over resources and skills that
vary over time.23–24 Among the most fre-
quently used socioeconomic indicators are
education and occupation. Economic indica-
tors such as household income and wealth
are used less frequently but are potentially as
important as or more important than educa-
tion and occupation. We describe the benefits
and drawbacks of each indicator below.

Education is an important determinant of
individuals’ work and economic circum-
stances,25 which are themselves linked to
health through specific work conditions and
levels of consumption. Education may also be
associated with health through its connection
to health behaviors. The higher one’s level of
education, the more likely one is to engage in
a range of health-enhancing self-maintenance
activities.26,27 Years of completed schooling
are reported with reasonable ease and reliabil-
ity and are a meaningful indicator of SES for
virtually all adults. Because education is typi-
cally completed early in adulthood, it serves
as a marker of early life circumstances,28 and
no reverse-causation problems result from
linking education with health outcomes at

older ages. It is for these reasons that the Na-
tional Center for Health Statistics (NCHS) se-
lected education for inclusion in death certifi-
cates in 19897 and that the National
Committee on Vital and Health Statistics has
offered the preliminary assessment that educa-
tion may be the most useful SES indicator for
administrative databases.11 However, educa-
tion captures neither the differential on-the-job
training and other career investments made
by individuals with similar levels of formal
schooling nor the volatility in economic status
during adulthood that has recently been
shown to adversely affect health.16

Usual or most recent occupation has long
been used as an SES indicator for persons in
the workforce, and it can have direct and in-
direct effects on health. For example, occupa-
tion represents exposure to the psychosocial
and physical dimensions of work arrange-
ments29,30 as well as a range of expected
earnings and social capital in the form of rela-
tive standing or prestige. Indicators of occupa-
tional class are widely used in other industri-
alized countries and have been found to be
robust in predicting variations in health sta-
tus.17 The National Institutes of Health (NIH)
conference on Measuring Social Inequalities
in Health called for including occupation as a
core SES variable in the US health status re-

Although numerous studies have documented
the associations between socioeconomic sta-
tus (SES) indicators and a variety of health
outcomes,1–6 comprehensive indicators of
SES are not routinely collected in the United
States. In addition, most SES data that are ob-
tained are not reported.7–9 This data defi-
ciency was highlighted at a 1996 federally
sponsored health conference on SES1,10 and
has been noted by the National Committee on
Vital and Health Statistics.11 In both cases, the
recommendation was for regular collection of
SES data and for the use of SES variables in
studies of differential health outcomes.

Despite growing awareness of the need for
regular collection of SES indicators, however,
there is little agreement on which indicators
should be gathered.12 One problem is that nu-
merous indicators of SES, including occupa-
tion,13 education,14,3 and household in-
come,4,5,15,16 have been shown to affect health
outcomes, but these indicators are not inter-
changeable.12,17–19 Moreover, the impact on
health of any particular SES indicator—such
as one based on sex and age—varies across
different population subgroups.3,20–22 The fact
that various SES indicators may capture dif-
ferent aspects of overall health risk suggests
that a systematic examination of the explana-
tory power of a variety of SES indicators is
required before an optimal set of indicators
can be recommended.

We contribute to this examination by ana-
lyzing the empirical relationship between a
set of SES indicators (available from both
administrative and survey data sources) and
mortality for a nationally representative sam-
ple of individuals. We used a unique data
set, the Panel Study of Income Dynamics
(PSID), to evaluate the predictive power of a
variety of SES indicators. Although it in-
cludes the traditional SES indicators of edu-
cation and occupation, our analysis focuses
on the relatively neglected economic indica-
tors of SES.
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porting system.1 Nevertheless, using occupa-
tion as an SES indicator is problematic for
subgroups such as teenaged mothers and oth-
ers with little labor market experience. More-
over, later-career occupations, unlike educa-
tion, are subject to reverse-causation
problems if poor health leads to declines in
occupational status.

Household income has been more widely
used as an indicator of SES in US studies
than in studies undertaken elsewhere.
Whereas education and occupation capture
individually based dimensions of SES, house-
hold income is more indicative of a standard
of living and of life chances household mem-
bers experience through sharing goods and
services. The most typical income-based indi-
cator is a household’s total cash income, mea-
sured over the month, calendar year, or 12-
month period before the point of health
measurement.5,15,22 Our examination of “opti-
mal” SES indicators was decidedly empirical
and was based on the indicators’ sensitivity to
mortality risk. We find that economic indica-
tors are considerably more sensitive than tra-
ditional ones and suggest that the former
should be a standard feature of the US mea-
surement system for monitoring links be-
tween SES and health. Although they require
difficult-to-obtain tax data, measures of dis-
posable household income—obtained by sub-
tracting from total cash income the taxes
households pay—better approximate a house-
hold’s flow of resources than do measures of
total cash income.

One problem with using household income
to examine relationships between SES and
health is that household members may have
unequal access to household income. Specifi-
cally, research points to a female disadvan-
tage in resource sharing in households.31,32

A second problem is that current household
income may be an inadequate representation
of the standard of living of retired individuals
because it may not reflect available financial
resources, and it disregards the cumulative
effects of a lifetime of deprivation or privi-
lege.33 Moreover, because current income
may be a product of recent health, associa-
tions between income and health are subject
to reverse-causation problems.

In contrast to income, which consists of a
flow of resources over a defined time period,

wealth captures the accumulated stock of as-
sets or economic reserves at a given point in
time. Income and wealth are positively corre-
lated. For example, wealth is higher for fami-
lies with histories of higher earnings, lower
consumption, more savings and, in some
cases, fewer expenditures on health care. But
wealth and income are also distinct. For ex-
ample, elderly individuals frequently have lit-
tle income but substantial wealth. For most of
the US population, wealth is tied up in cars
and homes, items for which survey nonre-
sponse bias can be minimized. Several studies
in both the United States and the United
Kingdom have found that indicators of wealth
are related to health, independent of the
more traditional indicators of SES.33–36 Con-
current associations between wealth and
health are subject to problems of reverse cau-
sation, although perhaps less so than are con-
current associations between income and
health, given that accumulating wealth typi-
cally takes a long time.

Most health inequalities research under-
taken in the United States relies on SES as-
certained at a single point in time. Although
this measure provides some indication of the
relative pattern of health differentials, the cu-
mulative and dynamic nature of socioeco-
nomic structures and experiences is rarely
considered. Persistent low income and income
volatility may be especially problematic for
health,16 and degree of vulnerability to socio-
economic conditions may vary across the life
course.37 Thus, in assessing the relevance of
cross-sectional and longitudinal measures of
SES for public policy regarding data collec-
tion and reporting, it is important to evaluate
the relative utility of these measures.

Finally, although cumulative research
points to a robust association between SES
and health, the magnitude of the effect of
SES on health may vary across social groups.
For example, a weaker socioeconomic gradi-
ent in mortality has been observed for retired
individuals21,38 and women.24,39,40 The sur-
vival of those with lower levels of health risk,
the postponement of morbidity among the so-
cioeconomically advantaged, the universality
of certain social programs (e.g., Medicare),
and the inadequacy of commonly used indi-
cators of SES to capture the experiences of
diverse groups may account for the differen-

tial effects of SES by age,20,41 race/ethnic-
ity,42,43 and sex.44

With a view to providing concrete informa-
tion that could lead to routinizing the gather-
ing of socioeconomic information in various
data-collection modes, we examined the rela-
tionship between SES and mortality using
data from the PSID. We considered both indi-
vidual and household indicators of SES as
well as the relative merit of short-term vs
long-term appraisal of selected indicators. All
analyses were stratified by age and sex. Insuf-
ficient case counts precluded an additional
level of stratification by race/ethnicity.

METHODS

Data
The PSID is an ongoing longitudinal study

of a representative sample of individuals liv-
ing in the United States and of the family
units in which they reside. The survey began
in 1968 with the most recent mortality fol-
low-up through 1994. The emphasis of the
survey is on dynamic aspects of household
economic and demographic characteristics,
and study staff have been careful to edit and
code occupation, earnings, and family in-
come data consistently across waves. Begin-
ning with a representative national sample of
households and individuals in 1968, the
PSID has collected data on individuals from
those households on an annual basis. The
initial-wave response rate among sampled
dwellings in 1968 was 76%. Attrition was
11% between 1968 and 1969 and has re-
mained between 2% and 3% for each year
since 1969. Approximately 55% of the still-
living original sample were still participating
in the study in the interviewing year 1995.
Studies evaluating the national representa-
tiveness of the surviving PSID sample at var-
ious points (including the 1984 point used
to define our sample) have found no signifi-
cant problems.45 Probability-of-selection
weights are available to adjust for differen-
tial nonresponse not related to mortality, as
well as for the design-driven unequal selec-
tion probabilities of the original sample. This
makes it possible to generate estimates that
are representative of the US population
(omitting some immigrants who arrived after
1968).
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TABLE 1—Descriptive Statistics for Analysis Variablesa

Age 45-64 Age ≥ 65

Total Men Women Total

Administrative Data Indicators

Education

Nb 2526 1091 1435 1208

≤ 8 years 0.21 (0.411) 0.24 (0.425) 0.20 (0.399) 0.41 (0.493)

9-11 years 0.21 (0.409) 0.19 (0.395) 0.23 (0.418) 0.16 (0.371)

12 years 0.35 (0.478) 0.28 (0.451) 0.41 (0.491) 0.26 (0.439)

≥ 13 years 0.21 (0.410) 0.28 (0.449) 0.16 (0.370) 0.15 (0.358)

Last Occupation

Nb 2369 1075 1294 919

Farmer 0.02 (0.129) 0.03 (0.179) na 0.02 (0.147)

Service 0.15 (0.359) 0.07 (0.258) 0.21 (0.410) 0.05 (0.209)

Laborer 0.03 (0.176) 0.06 (0.244) 0.01 (0.091) 0.02 (0.151)

Operative 0.17 (0.378) 0.16 (0.370) 0.18 (0.384) 0.23 (0.422)

Crafts 0.09 (0.292) 0.21 (0.405) 0.01 (0.087) 0.05 (0.227)

Sales 0.04 (0.193) 0.04 (0.196) 0.04 (0.19) 0.02 (0.139)

Clerical 0.13 (0.338) 0.05 (0.217) 0.19 (0.395) 0.09 (0.289)

Manager 0.10 (0.303) 0.16 (0.368) 0.06 (0.232) 0.04 (0.185)

Professional 0.09 (0.293) 0.12 (0.328) 0.07 (0.261) 0.06 (0.243)

1983 Pre-Tax Family Income

Nb 2526 1091 1435 1208

Overall Mean 34 233 (32 467) 39 715 (34 337) 30 065 (30 327) 19 252 (18 242)

Survey-Based Indicators

Total Wealth

Nb 2526 1091 1435 1208

Overall Mean 118 356 (345 277) 135 801 (369 394) 105 093 (325 254) 114 855 (424 458)

1979-1983 Post-Tax Family Income

Nb 2526 1091 1435 1208

Overall Mean 29 040 (21 338) 32 644 (21 825) 26 301 (20 549) 19 289 (29 755)

1979-1983 Family Income-to-Needs

Nb 2526 1091 1435 1208

Overall Mean 3.7 (3.4) 4.2 (3.5) 3.4 (3.3) 3.0 (4.9)

“Exogenous” Indicators

1969-1975 Post-Tax Family Income

Nb 2526 1091 1435 1208

Overall Mean 26 433 (14 480) 28 064 (14 177) 25 193 (14 590) 20 110 (14 181)

1969-1975 Family Income-to-Needs

Nb 2526 1091 1435 1208

Overall Mean 2.7 (1.9) 2.9 (1.9) 2.6 (2.0) 3.0 (2.5)

aUnweighted mean (standard deviation).
bNumber of nonmissing observations on analysis variable.
Source: Authors’ calculations based on the Panel Study of Income Dynamics.

Death is recorded in the PSID as a reason
for attrition from the sample. In the majority
of instances, deaths are reported in the next
annual interview by a surviving household
member. For individuals who were living
alone when last interviewed, information
about death comes from a variety of sources,
including a surviving contact person, the ad-
ministrator of the deceased individual’s estate,
or the post office (via returned mail). Compar-
isons of PSID data with vital statistics mortal-
ity data from the NCHS generally show close
agreement.

Sample
The analysis of PSID data is based on

3734 individuals aged 45 and older who
participated in the 1984 interview. Deaths
among these individuals were tracked be-
tween 1984 and 1994. Over this period 298
deaths (11.8%) were recorded for the nonel-
derly cohort (aged 45 through 64; 67.8% of
the sample) and 535 deaths (44.3%) were re-
corded for the elderly cohort (aged 65 and
older; 32.2% of the sample). Mortality was
linked with SES indicators by means of Pois-
son regression models that included additive
controls for age in 1984, race/ethnicity
(Black vs all other), and sex. Although the rel-
atively small sample available in the PSID
precluded estimation of separate models for
most demographic subgroups, we did esti-
mate a complete set of models separately for
nonelderly men and women (aged 64 years
or younger in 1984; n=1091 and 1435, re-
spectively). In all cases, we calculated Huber-
White robust standard errors using Stata (ver-
sion 6.0) to account for the geographically
clustered nature of the sample.46

We distinguished three kinds of SES indi-
cators: (1) administrative data indicators,
which can be collected in most health data,
including death and birth certificates; (2) sur-
vey indicators that can be collected in a
household survey; and (3) exogenous indica-
tors measured a decade or more before the
measurement of the health outcome, which
are likely free from the serious bias caused by
health status affecting SES.

Administrative Data Indicators
Included in our set of readily collected SES

indicators were years of completed schooling,

most recent occupation, and total family in-
come. Several of the PSID’s interviewing
waves included a direct question about com-
pleted schooling; we took the most recent re-
port before the 1984 interview. Descriptive

information about this and all other indicators
is presented in Table 1.

The PSID asked for information about oc-
cupation whenever a respondent reported
being employed at the time of the interview
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or in the calendar year preceding it; again, we
took the most recent report before the 1984
interview. Questions used to determine occu-
pation were identical to those asked in Cen-
sus Bureau surveys, and responses were
coded to the 1970 US Census occupational
classifications. The ordinal scale used in the
inequality index method (discussed below)
was based on the following ranking of occu-
pations: professional, managerial, clerical,
sales, crafts, operatives, laborers, service, and
farmer. This ordering follows the pattern of
mortality risk across occupations reported by
Moore and Hayward.47

Total household income comes from a se-
ries of questions asked in the 1984 interview
about income received by all family members
during the calendar year 1983. The detailed
nature of the questions is likely to yield more
reliable measurement of income than would
be obtained from a single question. In con-
trast to the case for other income-based indi-
cators described in the next paragraph, we do
not subtract taxes from household income,
given that the data required for such an ad-
justment are not likely to be available in ad-
ministrative data sources. Similarly, it may not
be feasible to collect sufficiently high-quality
income information from death certificates.

Survey-Based Indicators
Our list of survey-based indicators consists

of SES indicators that can be collected in a
cross-sectional or short-run longitudinal
household survey. Our household-income in-
dicator averages reports of household income
over the 5 calendar years between 1979 and
1983. We inflated all dollar-based indicators
in our analysis to 1984 price levels using the
CPI-UX1 component of the Consumer Price
Index. To approximate disposable household
income, we subtracted federal income taxes
and social security taxes from the household’s
total cash income.

We obtained a household size–adjusted
indicator of household income by dividing an
individual’s household income by a Census
Bureau–based poverty threshold that ac-
counts for family size. For example, in 1999,
the poverty threshold for a family of 4—2
adults and 2 children—was $16895. An indi-
vidual with that level of household income
would have an “income-to-needs” ratio of 1.0;

an income of $33790 would produce a ratio
of 2.0. We constructed a measure of house-
hold wealth at the time of the 1984 interview
from a sequence of questions designed to
gather comprehensive information about the
assets and liabilities of the household.

Exogenous Indicators From Long-Term
Prospective Studies

That SES may reflect rather than cause
health status is a persistent problem for stud-
ies of SES–health linkages. The PSID data
span a long period dating back to 1968 and
thus provide researchers with SES measure-
ments from a decade or more before the pe-
riod over which mortality is measured. Our
strategy for compiling a set of exogenous SES
indicators was to measure everything before
the 1976 interview and to adjust our regres-
sion estimates to reflect whether individuals
reported health limitations during that inter-
view. Our 2 exogenous indicators were
household income and family size–adjusted
household income, both averaged over the
years between 1967 and 1975. To minimize
the possible effects of health selection in the
analysis, we also controlled for disability, as
defined by a 1976 self-reported response to
the question, “Do you have any physical or
nervous condition that limits the type of work
or the amount of work that you can do?”

We related SES indicators to mortality by
creating indices of inequality based on each
of our socioeconomic indicators28,48 and esti-
mating the relationship between these indices
and mortality using Poisson regression. In
analyses not included here, we also used Cox
regression models to estimate the relative
mortality risk of individuals in the bottom vs
the top deciles of the income and wealth dis-
tributions. Results were similar to those re-
ported here.

Following Pamuk,49 Kunst and Macken-
back,48 and Smith et al.,28 we created indices
for each of our SES indicators by assuming
that the SES of a group (e.g., those who did
not complete high school) is determined by
the group’s relative position in the hierarchy
for that indicator (e.g., education). Thus, the
socioeconomic position of each group is as-
signed a value between 0 and 1 based on the
proportion of the population with a higher po-
sition on the SES indicator than the midpoint

of the given group. For example, if 10% of the
population were in the highest educational
group, the relative position of its members
would be between 0 and 0.10, the midpoint
being 0.05. If the next group contained an
additional 16% of the population, this group
would be assigned an index value of 0.18
(=0.1+[0.16/2]). We calculated an index of
this type for each of our SES indicators.

We used Poisson (log-linear) regression to
examine the relation of numerical indicators
of SES to mortality. Coefficients transformed
by (expβ) were used to show the relative risk
of mortality for those at the bottom of the so-
cial hierarchy compared with those at the top.
Following Smith et al.,28 we referred to the
relative inequality index as RII.

RESULTS

Table 2 presents Poisson regression–based
risk estimates and 95% confidence intervals
for our various SES indicators. We obtained
the estimates in each cell in the table from re-
gressions containing age, race/ethnicity, and
the indicated SES indicator only. In cases
where the male and female samples are com-
bined, the regressions also control additively
for sex.

The first three rows of Table 2 reveal that
the inequality index method produces a sig-
nificant mortality association for occupation
and family income, but not education, in the
nonelderly cohort. (Because all SES contrasts
are reverse scaled, a risk estimate that ex-
ceeds 1.0 indicates higher mortality associ-
ated with lower SES levels.) Breaking the
nonelderly cohort down by sex produces
somewhat higher SES-related mortality risks
for women than for men (the exception being
occupation), but only in the case of women’s
1983 pretax family income is the risk esti-
mate statistically significant at conventional
levels. Only the family income administrative
data indicator had significant mortality effects
among individuals in the elderly cohort.

Results for the survey-based SES indicators
(all of which measure economic resources)
are presented in the fourth through sixth rows
of Table 2. For the nonelderly cohort, all SES
indicators were significantly associated with
mortality, with relative rates of mortality
standing at about 3.0. In all cases, these rates
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TABLE 2—Age-, Sex-, and Race/Ethnicity-Adjusted Relative Rates of Mortality According 
to Administrative, Survey, and Exogenous Data Indicatorsa

Aged 45–64 Aged ≥ 65

Total Men Women Total

Administrative data indicators

Education RII 1.59 (0.96, 2.64) 1.67 (0.89, 3.10) 2.04 (0.83, 5.02) 1.48 (0.95, 2.31)

Occupation RII 2.34 (1.19, 4.57)* 2.37 (1.00, 5.63)* 2.01 (0.71, 5.70) 0.73 (0.38, 1.39)

1983 pre-tax family income RII 3.46 (2.07, 5.78)* 1.64 (0.77, 3.50) 3.87 (1.89, 7.93)* 1.58 (1.17, 2.14)*

Survey data indicators

Wealth RII 2.86 (1.50, 5.45)* 2.51 (1.15, 5.44)* 4.51 (1.84, 11.0)* 2.05 (1.48, 2.85)*

1979–1983 post-tax family income RII 2.95 (1.67, 5.20)* 1.68 (0.82, 3.44) 4.60 (2.20, 9.64)* 1.50 (1.12, 2.00)*

1979–1983 family income-to-needs RII 3.04 (1.63, 5.68)* 1.74 (0.73, 4.16) 3.68 (1.54, 8.78)* 2.06 (1.34, 3.19)*

Exogenous indicators

1969–1975 post-tax family income RII 1.94 (0.93, 4.08) 1.26 (0.62, 2.54) 3.97 (1.61, 9.79)* 1.38 (1.04, 1.85)*

1969–1975 family income-to-needs RII 1.95 (1.01,3.75)* 1.49 (0.72,3.06) 2.31 (0.96, 5.53) 1.47 (1.06, 2.03)*

Note. Calculations are the authors’ and are based on the Panel Study of Income Dynamics. CI = confidence interval.
aCIs are in parentheses.
*Significant at the .05 level.

were higher for women than for men. As a
final generalization, the rates were universally
smaller for the elderly than for the nonelderly
cohort. Comparing income indicators in the
administrative and survey categories reveals
that the relative mortality rates are not sub-
stantially affected either by lengthening the
accounting period from 1 year to 5 years or
by adjusting family income for family size.

Results for the final, exogenous set of indi-
cators were drawn a decade or more before
the beginning of the interval over which mor-
tality is assessed (final two rows of Table 2).
To enhance our efforts to assess the exoge-
nous effects of these SES components, we in-
troduced an additive control for 1976 self-
reported work limitations into all the
regressions. By and large, measuring the eco-
nomic indicators of SES in the late 1960s
and early 1970s reproduced the patterns
found for the economic indicators measured
in the late 1970s and early 1980s. House-
hold income, in this case averaged over the
years between 1967 and 1975, continued to
be more strongly associated with subsequent
mortality for women than for men and for
the nonelderly than for the elderly cohort.

Risk ratios for the elderly cohort were evi-
dent for both the more distant and the more
recent SES indicators, suggesting that eco-
nomic status before and during retirement is

an important determinant of postretirement
health. The fact that the risk ratios are never
as strong for the elderly cohort as they are for
the nonelderly cohort suggests that some of
the health effects of SES may take the form
of survival until age 65.

To assess which SES indicators retain their
explanatory power in the presence of controls
for other SES indicators, we undertook the
series of regressions summarized in Table 3.
In all cases we used the inequality index
method and controlled for sex, age, and race/
ethnicity. The first row shows the relative risk
(1.59) associated with education for the non-
elderly cohort and includes our demographic
controls but no other SES indicators. By de-
sign, this estimate is identical to the one pre-
sented in the first row and column of Table 2.
In contrast, the relative risk shown in the sec-
ond row (.56) includes controls for occupa-
tion and for posttax family income in the
years between 1979 and 1983. In neither
case are these estimates significantly different
from 1.0 at conventional levels. The occupa-
tion effect is also reduced in the presence of
economic controls, but the associations of in-
come and wealth with mortality are not di-
minished after controlling for occupation and
education. A qualitatively similar result ap-
plies to the elderly cohort, although the ab-
solute levels of the risk ratios are consider-

ably lower than are those for the nonelderly
cohort.

DISCUSSION

Our examination of “optimal” SES indica-
tors was decidedly empirical and was based
on the indicators’ sensitivity to mortality risk.
We find that economic indicators are consid-
erably more sensitive than traditional ones
and suggest that the former should be a stan-
dard feature of the US measurement system
for monitoring links between SES and health.

Our objective here was to enumerate al-
ternative SES indicators and to assess their
associations with mortality using prospective
data from a nationally representative survey.
Although we found some SES–mortality
gradients for education and occupation, the
most powerful associations were seen for
the economic indicators—wealth and family
income. These associations were generally
stronger for women than for men and for
the nonelderly cohort than for the elderly
cohort. They diminished little when they
were measured 9 to 15 years before the
mortality observation window or in the
presence of adjustments for education and
occupation.

One of our most striking findings was the
high mortality risk for women with low fam-
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TABLE 3—Multivariate Analysis of Age-, Sex-, and Race/Ethnicity -Adjusted Relative Rates
of Mortality According to Administrative and Survey Data Indicators (95% CI)a

1979–1983
Age, Sex, and Posttax Family Relative Risk

Variables Used in Regressionb Race/ethnicity Education Occupation Income Index RII (95% CI)

Age 45–64

Education x 1.59 (0.96, 2.64)

Education x x x 0.56 (0.25, 1.23)

Occupation x 2.34 (1.19, 4.57)*

Occupation x x x 1.67 (0.61, 4.55)

Wealth x 2.86 (1.50, 5.45)*

Wealth x x x 2.75 (1.40, 5.41)*

1979–1983 posttax family income x 2.95 (1.67, 5.20)*

1979–1983 posttax family income x x x 3.58 (1.78, 7.18)*

Age ≥ 65

Education x 1.48 (0.95, 2.31)

Education x x x 1.05 (0.66, 1.69)

Occupation x 0.73 (0.38, 1.39)

Occupation x x x 0.41 (0.15, 1.15)

Wealth x 2.05 (1.48, 2.85)*

Wealth x x x 1.92 (1.38, 2.66)*

1979–1983 post-tax family income x 1.50 (1.12, 2.00)*

1979–1983 post-tax family income x x x 1.27 (0.89, 1.79)

Note. Calculations are the authors’ and are based on the Panel Study of Income Dynamics. CI = confidence interval.
aCIs are in parentheses.
bx indicates variables included in regression.
*Significant at the .05 level

ily incomes during their preretirement years.
This finding is in stark contrast to those of
other studies that have reported a weaker so-
cioeconomic gradient in mortality for
women, particularly when education and oc-
cupational class are considered,24 and it sup-
ports the argument that those indicators may
not adequately capture women’s SES. For ex-
ample, women receive lower income returns
from education than do men, and occupa-
tional classification systems based on the
characteristics of male-dominated occupa-
tions do not capture the hierarchy of wom-
en’s occupations.39 Further research is
needed to elucidate the ways in which the
material and symbolic dimensions of SES dif-
ferentially affect the health of men and
women.

Although our analysis distinguished SES–
mortality associations between elderly and
nonelderly cohorts and was able to measure
some components of SES more than a dec-
ade before the mortality observation win-

dow, we only began to exploit the potential
of a life-course-analysis perspective on links
between SES and mortality. A more com-
plete analysis would better examine the ways
in which socioeconomic resources are ac-
quired through training and lost through fail-
ing health.

Our results suggest that economic compo-
nents of SES should be a standard feature of
the measurement system for monitoring links
between SES and health. It is feasible to
gather reasonably valid information about in-
come and wealth in surveys without compro-
mising response rates.50 Efforts to gather this
information as part of collecting administra-
tive data may be more difficult. However, the
far superior explanatory power of income-
and wealth-based indicators of SES as com-
pared with the more conventional indicators
of education and occupation suggests the
value of methodological efforts to support the
collection of economic indicators as part of
administrative data systems.
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