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Introduction

Race/ethnicity and gender jointly and simultaneously 
structure the production and maintenance of health in the 
United States (Mullings & Schulz, 2006).1 Wide disparities in 
health exist among older adults (Moen and Spencer, 2006; Wil-
liams and Wilson, 2001) and, despite overall improvements 
in health and targeted policy interventions, there is little evi-
dence of these disparities narrowing over time (Gorman and 
Read, 2006; Martin et al., 2007). Racial/ethnic minorities have 
worse health than Whites on a number of indicators including 
several chronic diseases, functional limitations, and mortality 
(Hayward & Heron, 1999; Markides, Rudkin, Angel, & Espino, 

1997; Rogers, Hummer, & Nam, 2000). Men have higher mor-
tality risks, while Women are more likely to suffer from non-
fatal chronic conditions and to be functionally impaired (Gor-
man and Read, 2006; Laditka and Laditka, 2002).

Notably absent from prior quantitative research, however, 
is direct examination of how race/ethnicity and gender inter-
sect to define the health of older Americans. An intersection-
ality approach is centered on structural inequality (Thornton 
Dill & Zambrana, 2009) and stipulates that because race/eth-
nicity and gender are fundamental determinants of opportu-
nity structure, defining access to both the resources that pro-
mote health and exposure to the risks that undermine health, 
their effects cannot be disaggregated or understood separately. 
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Abstract
A number of studies have demonstrated wide disparities in health among racial/ethnic groups and by gender, yet 
few have examined how race/ethnicity and gender intersect or combine to affect the health of older adults. The ten-
dency of prior research to treat race/ethnicity and gender separately has potentially obscured important differences 
in how health is produced and maintained, undermining efforts to eliminate health disparities. The current study ex-
tends previous research by taking an intersectionality approach (Mullings & Schulz, 2006), grounded in life course 
theory, conceptualizing and modeling trajectories of functional limitations as dynamic life course processes that are 
jointly and simultaneously defined by race/ethnicity and gender. Data from the nationally representative 1994–2006 
US Health and Retirement Study and growth curve models are utilized to examine racial/ethnic/gender differences 
in intra-individual change in functional limitations among White, Black and Mexican American Men and Women, 
and the extent to which differences in life course capital account for group disparities in initial health status and rates 
of change with age. Results support an intersectionality approach, with all demographic groups exhibiting worse 
functional limitation trajectories than White Men. Whereas White Men had the lowest disability levels at baseline, 
White Women and racial/ethnic minority Men had intermediate disability levels and Black and Hispanic Women had 
the highest disability levels. These health disparities remained stable with age—except among Black Women who ex-
perience a trajectory of accelerated disablement. Dissimilar early life social origins, adult socioeconomic status, mar-
ital status, and health behaviors explain the racial/ethnic disparities in functional limitations among Men but only 
partially explain the disparities among Women. Net of controls for life course capital, Women of all racial/ethnic 
groups have higher levels of functional limitations relative to White Men and Men of the same race/ethnicity. Find-
ings highlight the utility of an intersectionality approach to understanding health disparities.
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1. It is important to point out here that race/ethnicity and gender are social constructions particular to a given society at a given time (Hirschman, 
Alba, & Farley, 2000; Lorber, 1995; Omi & Winant, 1994). To reflect this social construction we capitalize racial/ethnic/gender groups.
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In short, an intersectionality approach posits race/ethnicity 
and gender are not separate, additive, dimensions of social 
stratification but are mutually defining, and reinforce one an-
other in a myriad of ways in the production and maintenance 
of health across the life course (Mullings & Schulz, 2006). Prior 
research applying an intersectionality approach to health has 
been principally conducted using qualitative, particularly case 
study and ethnographic, methods (Schulz & Mullings, 2006). 
Few quantitative studies have examined racial/ethnic and 
gender differences in health using such an intersectionality 
approach (for a recent exception see Read & Gorman, 2006); 
fewer still have utilized longitudinal data. Instead, research 
on health trajectories among older adults has tended to treat 
race/ethnicity and gender separately, potentially obscuring 
important differences in how health is produced and main-
tained, undermining efforts to eliminate health disparities.

Accordingly, the current study examines how race/ethnic-
ity and gender jointly and simultaneously determine age-tra-
jectories of disability among older adults. We use data from 
the nationally representative 1994–2006 US Health and Retire-
ment Study (HRS) to investigate intra-individual change in 
functional limitations among White, Black and Mexican Amer-
ican Men and Women, and the extent to which differences in 
life course capital (O’Rand, 2006) account for initial dispari-
ties and rates of change with age between groups. We focus 
on disability—measured by functional impairments—because 
it is the manifestation of underlying chronic disease processes 
( Kelley-Moore and Ferraro, 2004; Verbrugge and Jette, 1994) 
and is an important indicator of total morbidity in the popula-
tion (Hayward & Warner, 2005).

The current study advances our understanding of health 
disparities in several ways. First, we employ an intersection-
ality approach (Mullings & Schulz, 2006), grounded in life 
course theory (Elder et al., 2003; O’Rand, 2006), conceptualiz-
ing and modeling trajectories of functional limitations as dy-
namic life course processes jointly and simultaneously defined 
by race/ethnicity and gender, which provide access to health 
promoting resources and exposure to health compromising 
risks over time (Warner & Hayward, 2006). Second, we model 
age-based trajectories of functional limitations (Alwin, Hofer, 
& McCammon, 2006). Prior studies using wave-based trajecto-
ries (e.g., Liang et al., 2008; Mendes de Leon et al., 2005), often 
in combination with accelerated cohort designs that pool data 
across multiple birth cohorts (e.g., Kim and Durden, 2007; Kim 
and Miech, 2009), do not account for age-heterogeneity within 
survey wave, conflating age and cohort effects, and thus po-
tentially obscuring developmental change in health. Even 
within prospective cohort studies panel attrition can mask de-
velopmental change, which is why we also explicitly model 
mortal and non-mortal panel attrition in the estimation of age-
trajectories of functional limitations. Finally, we advance the 
study of inequality in health trajectories by examining the ex-
periences of older Mexican American Men and Women, an im-
portant group given their projected increase as a share of the 
US aged population (Angel & Whitfield, 2007). Prior studies 
of health trajectories have largely focused on Black-White dif-
ferences (e.g., Ferraro and Farmer, 1996b; Kelley-Moore and 
Ferraro, 2004; Taylor, 2008) or considered only an amorphous 
Hispanic category (e.g., Liang et al., 2008).

Prior studies

Racial/ethnic and gender disparities in health

Race/ethnicity and gender are key dimensions of social 
stratification. As such, racial/ethnic/gender-stratified oppor-
tunity structures result in the accumulation of disadvantages 

for Women and racial/ethnic minorities and consequently 
disparate aging experiences (Bird & Rieker, 1999; Moen and 
Spencer, 2006; Mullings and Schulz, 2006). Racial/ethnic dis-
parities in health are well-documented (Angel and Whitfield, 
2007; Verbrugge, 1989; Williams and Collins, 1995). On aver-
age, Blacks have a higher prevalence of several chronic dis-
eases (Blackwell, Collins, & Coles, 2002), higher rates of dis-
ability and levels of functional impairment (Fuller-Thomson 
et  al., 2009; Kelley-Moore and Ferraro, 2004;  Kelley-Moore 
and Ferraro, 2005), and experience higher mortality rates than 
do Whites (Rogers et  al., 2000). Similarly, various Hispanic 
subgroups exhibit higher rates of several chronic diseases 
(Markides, Coreil, & Rogers, 1989) and have worse functional 
health than Whites (Markides, Eschbach, Ray, & Peek, 2007). 
However, older Hispanics—particularly Mexican Ameri-
cans—have all-cause mortality rates similar to Whites (Hum-
mer, Rogers, Amir, Forbes, & Frisbie, 2000), part of the His-
panic epidemiological paradox. As a result of high morbidity 
rates coupled with low mortality rates, Mexican Americans 
can expect to live more years disabled than Whites or Blacks 
(Hayward, Warner, & Crimmins, 2007).

Gender disparities in health are also well-known: Women 
live longer than Men, on average, but are more likely to suffer 
from chronic health problems and have multiple comorbidities 
(Laditka and Laditka, 2002; Newman and Brach, 2001;  Ver-
brugge, 1989). However, the magnitude of the gender gap in 
health varies considerably depending on the morbidity mea-
sure (Gorman and Read, 2006; Macintyre et al., 1996). Never-
theless, prior studies consistently find that Women are more 
likely to have functional limitations and live more years dis-
abled (Laditka and Laditka, 2002; Read and Gorman, 2006).

Prior quantitative studies rarely consider how race/ethnic-
ity and gender jointly differentiate the health status of older 
adults, instead examining race/ethnicity or gender as if they 
were separate dimensions of social stratification. By contrast, 
an intersectionality approach systematically examines the joint 
and simultaneous influences of race/ethnicity and gender on 
health and health trajectories across the life course (Mullings 
& Schulz, 2006). An intersectionality approach to health is dis-
tinct from other approaches, such as the multiple-hierarchy 
stratification perspective (Clark & Maddox, 1992), which as-
serts that race/ethnicity and gender are “independent but po-
tentially interactive influences on changes in functional status 
overtime (p. S223, emphasis added), or notions of double- or 
triple-jeopardy (Ferraro & Farmer, 1996a), which assume that 
racial/ethnic and gender advantages or disadvantages simply 
accumulate in an additive fashion. These other approaches re-
ify notions of race/ethnicity and gender as separate (Thorn-
ton Dill & Zambrana, 2009). An intersectionality approach be-
gins with the premise that forms of oppression (e.g., racism, 
sexism) overlap, defining unique social groups, and thus pos-
its that the consequences of race/ethnicity and gender cannot 
be understood sufficiently by studying these phenomena sep-
arately; rather, understanding their overall effects necessitates 
examining how race/ethnicity/gender structurally interrelate, 
overlap or intersect to establish access to resources (both ma-
terial and relational) that promote and exposures to the risks 
that undermine health across the life course.

Although few quantitative studies have examined racial/
ethnic/gender disparities in health using an intersectional-
ity approach, there are empirical indications that gender con-
ditions health among racial/ethnic minorities. Black and His-
panic Women have higher prevalence rates of several chronic 
conditions than Whites, with Black Women the most disad-
vantaged (Greenlund et al., 1998; Hayward et al., 2000; McGee 
et al., 1996). Racial/ethnic minority Women also have dispro-
portionately high levels of functional limitations compared to 
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White Women. Moreover, the gender gap in disability among 
racial/ethnic minorities is greater than that among Whites 
(Hayward and Heron, 1999; Hayward et  al., 2007;  Read and 
Gorman, 2006). Prior studies have often found that Black 
Women have health profiles and experiences distinct from 
other racial/ethnic/gender groups, undergoing accelerated 
physiological decline beginning in the reproductive years—a 
phenomenon Geronimus (2001) termed “weathering.” For ex-
ample, Black Women in midlife have higher levels of the un-
derlying physiological indicators of many chronic conditions 
(Geronimus, Hicken, Keene, & Bound, 2006) and are more 
likely to be hospitalized (Ferraro, Thorpe, McCabe, Kelley-
Moore, & Jiang, 2006).

Race/ethnicity/gender disparities in disability trajectories

Prior studies of racial/ethnic and gender disparities in 
health and disability, as described above, have typically exam-
ined between-person differences. In contrast, developmental 
life course research aims to explain long-term, intra-individual 
patterns of stability and change. Whereas a between-person 
design is useful for investigating group differences in health 
and functional status, it provides very little information on the 
timing, pace, and development of health. The within-person 
approach of developmental life course theory focuses on pat-
terns or trajectories of intra-individual health change with age 
(Alwin et al., 2006; George, 2009). Notably, the current study 
integrates the demographic and developmental perspectives 
by using both between- and within-person approaches to in-
vestigate how age-trajectories of functional impairment vary 
across racial/ethnic/gender groups among U.S. older adults.

It is widely recognized that health develops across the life 
course and disparities in health trajectories exist between so-
cial groups (House et  al., 1994;  Kuh and Ben-Shlomo, 1997). 
Still, how these trajectories change with age is a matter of con-
siderable theoretical and empirical debate, as three competing 
hypotheses have emerged to explain inequality with age (see 
Ferraro & Farmer, 1996b). The aging-as-leveler hypothesis posits 
that because aging involves negative health consequences for 
both advantaged and disadvantaged populations, those with 
health advantages earlier in life have the most to lose in terms 
of health decline. Therefore, group differences in population-
average trajectories functional impairment would be expected 
narrow or converge with age. The persistent inequality hypoth-
esis asserts that demographic and socioeconomic factors have 
consistent effects on health with age so racial/ethnic/gen-
der differences in disability would be expected to remain sta-
ble with age, as demonstrated by parallel population-average 
age-trajectories. Alternatively, the cumulative advantage/disad-
vantage hypothesis (Dannefer, 1987) argues that inequality in-
creases as the cohort ages because individuals with an initial 
advantage have increasing access to resources and exposure to 
opportunities with age, while those with initial disadvantages 
have diminished access to resources and greater exposure to 
risk with age (O’Rand, 2006). Thus, were this the case, racial/
ethnic/gender disparities in disability should increase with 
age as population-average trajectories diverge.

The nature of racial/ethnic/gender disparities in disabil-
ity trajectories is unclear from prior research, as few have ap-
plied an intersectionality approach. Many prior longitudinal 
studies of racial/ethnic disparities in health, disability and 
mortality have not been primarily concerned with how gen-
der conditions disability trajectories (Kahng et al., 2004; Liang 
et al., 2008; but see Mendes de Leon et al., 2005). Instead, re-
search on disability trajectories has largely focused on Black-
White differences (Ferraro and Farmer, 1996b; Kelley-Moore 
and Ferraro, 2004; Kim and Miech, 2009;  Taylor, 2008) con-
trolling for gender, or gender differences controlling for 

race/ethnicity (Anderson et  al., 1998; Guralnik and Kaplan, 
1989;  Kahng et  al., 2004). Such studies largely demonstrate 
that Black-White disparities in disability are exacerbated over 
time as trajectories of functional impairment diverge with age 
(Kelley-Moore and Ferraro, 2004; Kim and Durden, 2007; Li-
ang et al., 2008; Mendes de Leon et al., 2005), although there 
is some competing evidence of persistent inequality between 
Blacks and Whites (Ferraro and Farmer, 1996b; Kelley-Moore 
and Ferraro, 2004) or convergence between Blacks and Whites 
at the oldest ages (Kim & Miech, 2009). The disability trajecto-
ries of Mexican Americans vis-à-vis Blacks and Whites have 
not been well-documented. Liang et  al. (2008) found that, 
while they had higher initial levels of ADL and IADL impair-
ment, Hispanic older adults did not differ from Non-Hispanic 
Whites in terms of change in impairment with time. Unfortu-
nately, Liang et al. (2008) used the amorphous Hispanic group 
in their analysis, combining a number of distinct subgroups, 
and thus obscuring important variations (see Markides et al., 
2007; Read and Gorman, 2006).

Despite the fact that on average Women have higher disabil-
ity prevalence rates than Men (Gorman and Read, 2006; Laditka 
and Laditka, 2002), gender differences in age-trajectories of dis-
ability are ambiguous. Several studies suggest that Men and 
Women have similar average rates of change in functional status 
(e.g., Guralnik and Kaplan, 1989; Kahng et al., 2004). However, 
other wave-based studies suggest that Women face accelerated 
rates of disability and functional impairment (e.g., Anderson 
et al., 1998; Liang et al., 2008), consistent with cumulative advan-
tage/disadvantage hypothesis. Yet, still several studies find that 
while Women have higher initial levels of functional impair-
ment, Men experience higher rates of functional decline, result-
ing in a convergence of the disability gender gap (e.g., Maddox 
and Clark, 1992; Mendes de Leon et al., 2005).

While prior studies have infrequently taken an intersection-
ality approach to understand cross-sectional differences in the 
prevalence of disability across racial/ethnic/gender groups, 
longitudinal investigations have been even rarer. The few lon-
gitudinal studies that exist find that Black Women overall have 
disproportionately higher levels of functional impairment and 
steeper rates of increase with age than do Black Men, com-
pared to the average differences between White Women and 
Men (Kim and Miech, 2009; Mendes de Leon et al., 2005). How 
the average functional trajectories of older Mexican American 
Women compare to older Mexican American Men, Blacks, and 
Whites is unknown. Yet, there is some evidence to suggest that 
Hispanic Women generally face elevated risks of work-disabil-
ity similar to those experienced by Black Women (Brown & 
Warner, 2008).

Socioeconomic explanations for disparities in disability 
trajectories

Although an intersectionality approach to health has often em-
phasized the joint and simultaneous production by race/eth-
nicity, gender, and class (Schulz & Mullings, 2006), a life course 
perspective on health conceptualizes social class as resources 
promoting health and risks undermining health and thus that 
health is shaped over time by the various forms of life course 
capital allocated according to racial/ethnic/gendered opportu-
nity structures ( Kuh and Ben-Shlomo, 1997; O’Rand, 2006). An 
extensive body of research has documented the health conse-
quences of numerous forms of life course capital—material, re-
lational, and lifestyle— including childhood socioeconomic con-
ditions ( Haas, 2008; Warner and Hayward, 2006), educational 
attainment ( Dupre, 2007; Hayward et al., 2007), income (Rog-
ers et  al., 2000), wealth (Smith, 1999), marriage (Waite, 1995), 
and health-related lifestyle behaviors (Mulatu & Schooler, 
2002). Thus, bringing together life course and intersectional-
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ity perspectives, we posit that social class, broadly defined, re-
flects resources promoting health and risks undermining health 
(O’Rand, 2006) that are borne out of racial/ethnic/gendered 
opportunity structures and thus which links race/ethnicity/
gender to later-life health. That is, given that Black and Mexi-
can American Americans are on average disadvantaged rela-
tive to Whites on these key social class determinants of health, 
and that Women are disadvantaged relative to Men on many 
(though not all) of these same indicators, we would expect that 
the socioeconomic inequality experienced by racial/ethnic/gen-
der minorities would explain racial/ethnic/gender disparities 
in levels and rates of change because health trajectories are in-
fluenced by the accumulation of resources and risks over time ( 
Mullings and Schulz, 2006; O’Rand, 2006).2
Overall, previous research suggests that racial/ethnic socio-
economic inequality accounts for much—but not all—of ra-
cial/ethnic disparities in health and functional impairment 
(Fuller-Thomson et  al., 2009; Hayward et  al., 2000; Kim and 
Miech, 2009;  Warner and Hayward, 2006). For example, in a 
study of North Carolina elders aged 65 and over, adjusting 
for SES, morbidity, and social support eliminated the diverg-
ing trajectories of Blacks and Whites, though a consistent gap 
remained (Kelley-Moore & Ferraro, 2004). While prior studies 
have not examined trajectories of disability among Hispanics, 
in their cross-sectional study, Read and Gorman (2006) found 
that adjusting for SES (incl. marital status) not only elimi-
nated the disadvantage faced by Mexican American Women, 
but actually reversed it so that Mexican American Women had 
a lower odds of functional limitations than White Men. Con-
sistent with an intersectionality approach, some prior stud-
ies suggest that SES better explains racial/ethnic differences 
in functional limitations among Men than among Women 
(Mendes de Leon et al., 2005; Read and Gorman, 2006). By and 
large, though, the explanatory power of SES disparities in un-
derstanding functional limitations defined by race/ethnicity/
gender has not been fully documented.

Research questions

Two broad sets of questions remain about disparities in 
disability trajectories among older adults: (1) How do pop-
ulation-average age-trajectories of functional impairment 
vary between White, Black and Mexican American Men and 
Women? Does the pattern of change between groups show di-
vergence (i.e., cumulative disadvantage), remain stable (i.e., 
persistent inequality), or narrow (i.e., aging-as-leveler) with 
age? Are these disparities consistent within and between ra-
cial/ethnic and gender groups? (2) Are these population-av-
erage patterns of disability inequality explained by racial/eth-
nic/gender differences in childhood and adult socioeconomic 
status and health behaviors? Is the explanatory power of these 
factors similar for all race/ethnicity/gender groups? We pro-
vide answers to both sets of questions in the current study.

Data and methods

We used seven waves of panel data from the 1994–2006 US 
Health and Retirement Study (HRS) to examine how race/eth-
nicity and gender intersect to define trajectories of disability. 
The HRS is a nationally representative panel of non-institution-
alized adults born between 1931 and 1941 (inclusive) first in-
terviewed in 1992 and contains oversamples of African-Ameri-
cans and Hispanics. While a small proportion of the population 
is institutionalized at the target ages of the panel, levels of func-
tional impairment may be somewhat understated given the ex-

clusion of institutionalized persons at baseline (HRS, 2006). Re-
spondents have been reinterviewed biennially. We excluded the 
initial 1992 interview from the analysis because the measures of 
functional limitations at that interview differ from those asked 
thereafter (see also Haas, 2008). The 1994–2006 panel covers re-
spondents approximately ages 53 to 75.

We limited our analytic sample to 8701 self-identified 
White, Black, and Mexican Americans. We examined His-
panic respondents only of Mexican-origin because the HRS 
oversampling procedures principally increased their inclusion 
and other Hispanic subgroups (e.g., Puerto Ricans, Cubans) 
were sampled with frequencies too small to permit multivar-
iate estimation (see HRS, 2006). Given subgroup heterogeneity 
(Hummer et al., 2000; Read and Gorman, 2006), it made little 
sense to retain these Hispanic respondents as a residual group. 
We also excluded respondents from other racial groups due to 
small sample sizes.

Measures

Dependent variable
Disability was measured with twelve standard self-re-

ported items assessing mobility, strength, and upper- and 
lower-body Functional Limitations. Respondents were asked 
whether “because of a health or physical problem” they had 
difficulty: walking several blocks; walking one block; walk-
ing across the room; climbing several flights of stairs; climbing 
a single flight of stairs; sitting for two hours; getting up from 
the seated position; stooping, kneeling, or crouching; pushing 
or pulling large objects; lifting ten pounds; raising arms above 
the shoulder; or picking a dime off of a table. As respondents 
were to exclude any difficulties they expected to last less than 
three months, these items likely reflect the consequences of 
chronic disease processes (Verbrugge & Jette, 1994). Given in-
consistency in response categories across waves, we dichoto-
mized each measure (1  =  any difficulty) and created a sum-
mary count of limitations with a theoretical range of 0–12 
(observed range was 0–10; KR20  =  0.84–0.86, depending on 
wave [not shown]). While prior studies of disability have often 
used measures of basic (ADL) and instrumental (IADL) activ-
ities of daily living, these tend to measure much more severe 
forms of impairment (e.g., difficulty bathing) rare among the 
young-old population represented in the HRS (Haas, 2008).

Independent variables
Consistent with an intersectionality approach (see Read & 

Gorman, 2006), our primary independent variable measures 
the nexus of self-reported race/ethnicity and gender, coded 
as a series of mutually-exclusive dummy variables for White 
Women, Black Men, Black Women, Mexican American Men, and 
Mexican American Women. Combining self-reported race/eth-
nicity and gender in this way allows us to contrast the disabil-
ity trajectories of each racial/ethnic/gender group against the 
experiences of White Men (the reference category), the group 
that occupies the most privileged position in the opportunity 
structure. We classified respondents as Mexican-origin if the 
reported that they considered themselves to be “Hispanic or 
Latino” and then indicated that they were “Mexican Amer-
ican” or “Chicano” on a follow-up question concerning de-
tailed Hispanic ethnicity. We coded respondents White or 
Black if they indicated that they considered themselves, re-
spectively, as “primarily [W]hite or Caucasian” or “Black or 
African American” and did not report any Hispanic ethnicity.

To capture developmental change in functional impairment 
(Singer & Willett, 2003), we specified both a linear age parame-

2. Although prior quantitative studies of health have examined racial/gender/social class intersectionality, our preliminary analyses (described 
below) did not detect any systematic differences in the effects of socioeconomic indicators across racial/ethnic/gender groups consistent with 
the theoretical propositions described here.
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ter and a non-linear age2 parameter. Exact age was centered at 
53, the lowest observed whole age, to facilitate interpretation 
(i.e., at 53, age = 0) with a range of −0.58 to 22.75. Past research 
has found the age-related change in disability to be non-linear 
necessitating both parameters ( Kim and Durden, 2007; Kim 
and Miech, 2009; Mendes de Leon et al., 2005).

Covariates
We include a number of life course factors capturing the 

differential health risks faced by racial/ethnic/gender groups. 
These covariates include measures of early life social origins, 
adults SES, marriage, and health-related behaviors, and con-
trols for nativity and panel attrition.

Early life social origins — We measured early life social ori-
gins with three dummy variables indicating whether the Fam-
ily was Poor (=1), Father’s Education, and Mother’s Education 
(at least a high school diploma  =  1; otherwise  =  0). A num-
ber of respondents were missing on these measures because 
they either did not know or because they attrited from the 
panel prior to 1998 when family of origin income status was 
first asked. To retain these cases in the analysis, we also speci-
fied a dummy variable for missingness on each variable (miss-
ing = 1; otherwise = 0).

Adult socioeconomic status — Five measures capture respon-
dents’ adult SES. Education was operationalized as total years 
of schooling, ranging from 0 to 17 or more. Categorical indi-
cators of education did not fit the data as well as the interval 
specification (preliminary analyses not shown). Earnings is the 
sum of all wages and salaries. Social Security Income is the value 
of all Social Security payments received. Net Worth is the sum 
of all household assets, minus any debts. As earnings, Social 
Security Income, and net worth were measured at the house-
hold-level, we created income and wealth equivalencies across 
households by dividing each measure by the square-root of 
household size ( Azpitarte, 2010; Brady, 2009) and logarithmi-
cally transformed each income and wealth measure to adjust 
for left skewness. To facilitate interpretation in our growth-
curve models (Singer & Willett, 2003), described below, we 
centered education so that zero indicates 12 years of schooling 
(i.e., completion of high school), and grand mean centered the 
income and wealth measures so that zero indicated the aver-
age value on each measure. In the Labor Force is a dummy vari-
able coded one if the respondent indicated working for pay or 
otherwise was in the labor force. We captured Health Insurance 
availability with a dummy variable coded one if the respon-
dent had health insurance coverage from any source.

Marriage — We specified marital status with a series of 
dummy variables for Divorced (=1), Widowed (=1), or Never 
Married (=1). Married served as the reference category.

Health-related behaviors — Several dummy variables sum-
marized known behavioral risks of poor health and disability. 
Obesity was measured with a dummy variable coded one if the 
respondent had a BMI above 30. Two dummy variables cap-
ture smoking behavior: whether the respondent Ever Smoked 
(=1) and Currently Smokes (=1). We measured alcohol use with 
a dummy variable for Heavy Drinking (3  +  drinks/day  =  1). 
Due to measurement inconsistencies across waves we were 
unable to construct a sex-specific measure of heavy drinking.

Nativity — Given the well-documented immigrant health ad-
vantage (Hummer et  al., 1999; Palloni and Arias, 2004;  Rog-
ers et al., 2000), we controlled for the nativity of respondents 
with a dummy variable coded one if the respondent was an 
Immigrant.

Panel attrition — With any longitudinal panel, nonrandom 
mortal and non-mortal panel attrition is of concern as both 
may be related to observed health disparities (Dupre, 2007; 
Kim and Miech, 2009; Liang et al., 2008). Over the survey pe-
riod, 22.5% of the sample (1955 cases) missed at least one in-
terview for reasons other than death and 14.5% of the sam-
ple (1263 cases) died. As is evident from Table 1, the number 
of waves respondents were interviewed and the likelihood of 
dying during the observation period varied by race/ethnic-
ity/gender. Preliminary analyses (not shown) revealed that 
mortal attrition was significantly associated with higher lev-
els of functional limitations, while non-mortal attrition (drop 
out) was significantly associated with fewer limitations. To 
account for racial/ethnic/gender differences in panel attri-
tion, we included two additional control variables in our mod-
els (see Liang et al., 2008 for a similar approach). We captured 
the number of waves a respondent was observed with count 
of Occasions ranging from 1 to 7 (centered at 1) and included 
a dummy variable indicating whether the respondent was ob-
served to have Died (=1) during the panel. Preliminary analy-
ses (not shown) revealed this approach yielded results similar 
to those including two corrections for attrition and mortality 
based on the two-stage Heckman (1979) estimator (see Ferraro 
& Kelley-Moore, 2003).

Race/ethnicity/gender, early life social origins, nativ-
ity, and the attrition indicators were time-invariant, while 
the adult SES, marriage, and health behavior covariates were 
time-varying and measured contemporaneously. This strategy 
is consistent with the focus of our analysis to document pop-
ulation-average racial/ethnic/gender trajectories of disability 
and the extent to which differences between groups were me-
diated by life course inequalities. We chose not to lag covari-
ates, so that functional limitations are predicted by covariates 
measured at the previous interview, because this reduced the 
cases available for analysis by slightly more than 16%, dimin-
ishing statistical power. Supplemental analyses (not shown) 
indicted that the findings presented here were largely similar 
to those with the covariates lagged.

Analytic strategy

Consistent with developmental and life course theory (Al-
win et al., 2006), we estimated age-based trajectories to exam-
ine age-associated changes in functional impairment accurately 
(Singer & Willett, 2003). We modeled random coefficient growth 
curves within a linear mixed model (i.e., multilevel) framework. 
These models are well-suited for the assessment of individual 
change with age (Raudenbush and Bryk, 2002; Singer and Wil-
lett, 2003). Growth curve models estimate individual trajectories 
based on person-specific initial values of functional limitations 
(intercepts) and rates of change (slopes) that describe intra-in-
dividual patterns of change in functional impairment as a func-
tion of age. These models have been used in a number of prior 
studies on racial/ethnic differences in health trajectories (e.g. 
Haas, 2008; Herd, 2006; Kelley-Moore and Ferraro, 2004; Liang 
et al., 2008; Shuey and Willson, 2008).

We used SAS® PROC MIXED to estimate linear mixed mod-
els of intra-individual change in functional imitations with 
age using maximum likelihood (ML). Although the Gauss-
ian distributional assumption was violated due to the slightly 
skewed distribution of functional limitations (skew  =  1.01), 
preliminary analyses with a logarithmically transformed out-
come, as well as specifying a Poisson distribution for the count 
of limitations, produced comparable results, suggesting that 
the findings were not sensitive to the normality assumption.

ML estimation has the advantage of being able to incorpo-
rate all respondents observed at least once. Under maximum 
likelihood estimation, Raudenbush and Bryk (2002, p. 199–
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200) note that with attrition: (1) the data may be assumed to 
be missing at random (MAR), meaning that the probability of 
missing a time point is independent given the observed data, 
and (2) this is a reasonable assumption when the observed 
data include confounding variables related to both attrition 
and the dependent variable. In this study, we control for attri-
tion by including indicators for whether individuals dropped 
out of the panel. These indicators capture any additional in-
dividual characteristics associated with non-mortal (occasions) 
and mortal (died) attrition unaccounted for by covariates al-
ready in the model and thus satisfy the conditions necessary 
to treat the missing data mechanism as ignorable (see also Lit-
tle & Rubin, 1987). Assuming the data are MAR, because all of 
the data were used in the analysis and a fully efficient estima-
tion procedure (ML) was utilized, the model estimates are as-
ymptotically unbiased. This approach is consistent with recent 
studies on disparities in health trajectories (e.g., Haas, 2008; 
Herd, 2006; Liang et al., 2008; Shuey and Willson, 2008; Will-
son et al., 2007).

We conducted preliminary analyses to determine the spec-
ification of fixed and random effects for change in functional 
limitations with age (results not shown). An empty (random 
intercept only) model revealed an interclass correlation of 
0.705, indicating that 70.5% of the variance in functional lim-
itations was between-persons, over time. Comparisons of 

model fit between models of increasing complexity indicated 
that a random quadratic model provided the best fit for de-
scribing the age-related change in functional limitations. It 
was this unconditional model—containing only specification 
of fixed and random effects for age— to which we added pa-
rameters for race/ethnicity/gender.

Following Singer and Willett (2003), the level 1 or repeated 
observations equation that captured change in functional limi-
tations associated with age was as follows:

Yij = π0i + π1i Ageij + π2i Age2
ij + εij

where Yij represents the functional impairment for individual i 
at occasion j, π0i represents the mean number of functional lim-
itations at age 53 for individual i, π1i represents the mean lin-
ear rate of change at age 53 and π2i is a quadratic slope repre-
senting the average acceleration in the linear rate of change in 
number of functional limitations for individual i with each ad-
ditional year of age, and εij is an error term representing the 
deviation of each individual i at occasion j from their average 
level of impairment.

The level 2 or person-level equations captured race/eth-
nicity/gender differences in the initial level of functional lim-
itations, with adjustments for nativity and panel attrition, and 
differences in the rates of change in functional limitations by in-
cluding these as predictors of the level 1 parameters as follows:

Table 1. Means (Standard Deviations) for Baseline (1994) Study Variables by Race/Ethnicity/Gender (N = 8701) a,b

	 White   	                               Black	                        	 Mexican American
	 Men	 Women	 Men	 Women	 Men	 Women

Functional Limitations	 1.52 (2.18)	 2.23*† (2.51)	 2.00* (2.76)	 3.16*† (3.02)	 2.23* (2.63)	 3.35*† (3.00)
Agec	 58.22 (3.44)	 58.18 (3.44)	 58.30 (3.59)	 58.14 (3.46)	 57.86 (3.35)	 57.62* (3.33)
Early Life Social Origins

 Family was Poor d	 0.20	 0.16*†	 0.30*	 0.27*	 0.33*	 0.31*
 Family was Poor Missing	 0.35	 0.45*†	 0.33	 0.28*	 0.35	 0.39
 Mother had ≥ H.S. Education	 0.44	 0.38*†	 0.21*	 0.18*	 0.07*	 0.06*
 Mother’s Education Missing	 0.09	 0.07*†	 0.16*	 0.15*	 0.15*	 0.09*†
 Father had ≥ H.S. Education	 0.37	 0.34*†	 0.17*	 0.16*	 0.04*	 0.06*
 Father’s Education Missing	 0.10	 0.10	 0.24*	 0.25*	 0.15*	 0.13

Adult Socioeconomic Status
 Years of Education c	 12.87 (2.96)	 12.55*† (2.35)	 10.86* (3.51)	 11.46*† (3.04)	 7.61* (4.40)	 7.39* (4.30)
 Earnings (Ln) c	 2.64 (1.45)	 2.23*† (1.50)	 2.15* (1.45)	 1.69*† (1.43)	 1.70* (1.26)	 1.29*† (1.29)
 Social Security Income (Ln) c	 0.28 (0.72)	 0.31 (0.73)	 0.39* (0.78)	 0.42* (0.78)	 0.29 (0.67)	 0.37 (0.71)
 Net Worth (Ln) c	 5.84 (0.57)	 5.85 (0.52)	 5.49* (0.36)	 5.45* (0.36)	 5.33* (0.36)	 5.37* (0.36)
 In the Labor Force	 0.76	 0.58*†	 0.64*	 0.57*†	 0.72	 0.44*†
 Uninsured	 0.09	 0.12*†	 0.14*	 0.18*†	 0.37*	 0.41*

Marital Status
 Married	 0.85	 0.74*†	 0.66*	 0.45*†	 0.81	 0.66*†
 Divorced	 0.10	 0.14*†	 0.22*	 0.28*†	 0.14	 0.18*
 Widowed	 0.02	 0.09*†	 0.05*	 0.19*†	 0.02	 0.12*†
 Never Married	 0.03	 0.03	 0.07*	 0.08*	 0.03	 0.04

Health-Related Behaviors
 Obese (BMI ≥ 30)	 0.21	 0.23*†	 0.29*	 0.43*†	 0.27	 0.36*†
 Ever Smoked	 0.74	 0.55*†	 0.73	 0.54*†	 0.76	 0.43*†
 Currently Smokes	 0.24	 0.23	 0.34*	 0.20*†	 0.25	 0.16*†
 Heavy Drinker (3 + Drinks/Day)	 0.08	 0.02*†	 0.07	 0.01*†	 0.10	 0.02*†

Controls
 Immigrant	 0.04	 0.05	 0.06*	 0.05	 0.43*	 0.43*
 Attrition

  Measurement occasionsc	 5.89 (1.73)	 6.07*† (1.65)	 5.50* (1.81)	 5.80*† (1.77)	 5.79 (1.72)	 5.98 (1.65)
  Died during Observation	 0.16	 0.10*†	 0.24*	 0.18*†	 0.17	 0.13

N	 3197	 3483	 629	 914	 229	 249

Source: 1994–2006 US Health and Retirement Study.
a. Means for dummy variables can be interpreted as the proportion of the sample coded 1 on that indicator.
b. Welch-Satterthwaite T-Tests computed for difference in means with unequal variances; Statistically significant differences (p < 0.05) between ra-

cial/ethnic/gender group and White Men are denoted by an *; Statistically significant differences (p < 0.05) between Men and Women with ra-
cial/ethnic groups are denoted by a †

c. Mean value for original, non-centered, variable.
d. Variable was measured in 1998.
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π0i = γ00 + γ01 Race/Ethnicity/Gender + γ02 Immigrant  
           + γ03 Occasions + γ04 Died + ς0i 

π1i = γ10 + γ11 Race/Ethnicity/Gender + ς1i 

π2i = γ20 + γ21 Race/Ethnicity/Gender + ς2i 

where the initial level of functional limitations for individual 
i (π0i) is the product of an intercept γ00, which represents the 
population-level average level of functional limitations, a vec-
tor of parameters γ01 corresponding to differences in the aver-
age level of functional limitations for each of the five racial/
ethnic/gender groups (White Men is the reference), with ad-
justments for nativity (γ02), the number of occasions individ-
ual i was observed (γ03), and whether individual i died during 
the observation period (γ04), and a random error term ς0i for 
individual i’s deviation from the average level of limitations; 
the linear and quadratic rates of change in functional limita-
tions for individual i (π1i and π2i, respectively) are a product 
of intercepts corresponding to the average rate of change (γ10, 
γ20), vectors of parameters (γ11, γ21) for each of the five dummy 
variables for race/ethnicity/gender corresponding to racial/
ethnic/gender group deviations from the average rates of lin-
ear and quadratic change (where White Men is the reference), 
and random error terms (ς1i, ς2i) for the deviation of individual 
i from the average rates of linear and quadratic change.

To test whether early life social orgins, contemporaneous 
socioeconomic status, marital status, and health behaviors ex-
plained race/ethnicity/gender differences in the level and rate 
of change in functional limitations, subsequent models intro-
duced these covariates to each growth parameter. Preliminary 
analyses (not shown) revealed that these covariates were, for 
the most part, not significantly associated with the linear (π1i) 
and quadratic (π2i) growth terms and explained less than 1% of 
the variance in the slopes. Accordingly, the models presented 
here only account for the effect of these covariates on the inter-
cepts (π0i).

While prior quantitative studies of health have examined 
racial/social class or racial/gender/social class intersection-
ality (e.g., Farmer and Ferraro, 2005;  Fuller-Thomson et  al., 
2009), these studies have focused on a limited number of so-
cial class indicators, such as income or education. However, 
in the present study, we used 15 measures of social class and 
it was not possible to model such intersections using the ap-
proach of these prior studies. In preliminary analyses we 
tested whether the effects of our early life and adult socioeco-
nomic indicators differed across groups by estimating race/
ethnicity/gender stratified models. The findings from these 
models generally did not reveal any systematic differences 
in the effects (see also Warner & Hayward, 2006). One no-
table exception was the effect of being in the labor force—
where Black Men, Black Women, Mexican American Men, 
and Mexican American Women in the labor force had signifi-
cantly fewer functional limitations than White Men or White 
Women in the labor force (results not shown). This finding 
reflects the fact that racial/ethnic minority Men and Women 
are less apt to work in white-collar occupations that can ac-
commodate mild forms of functional impairment and are 
more likely to become work-disabled (Brown and Warner, 
2007;  Hayward et  al., 1996). Nevertheless, the general ab-
sence of systematic differences in effects across racial/eth-
nic/gender groups indicates that the approach of the current 
study—entering social class indicators into the model as co-
variates— is both theoretically and empirically justified: ra-
cial/ethnic/gendered opportunity structures shape access to 
resources that promote and exposure to risks that undermine 
health later-life health (O’Rand, 2006).

Results

Bivariate race/ethnicity/gender differences

As expected, race/ethnicity/gender groups were sig-
nificantly different in the number of functional limita-
tions at baseline (see Table  1). White Men had significantly 
fewer functional limitations (1.52) at baseline than any other 
race/ethnicity/gender group, on average. Black and Mexi-
can American Women reported the greatest number of func-
tional limitations at baseline, 3.16 and 3.35 limitations, respec-
tively, and the two groups did not statistically differ from 
one another (not shown). Not surprisingly, across racial/eth-
nic groups Women had significantly more functional limita-
tions at baseline than Men of the same race/ethnicity (Laditka 
and Laditka, 2002; Read and Gorman, 2006). At baseline, Black 
Men and Mexican American Men had similar levels of func-
tional limitations that did not statistically differ (not shown).

As is evident from Table  1, racial/ethnic/gender groups 
also significantly differed in terms of life course capital. Com-
pared to White Men, Blacks and Mexican Americans had dis-
advantaged childhoods. Mexican American Men and Women 
generally reported more disadvantaged socioeconomic circum-
stances in early life than did Black Men and Women (compari-
son not shown). This early life disadvantage was largely similar 
for Men and Women within each racial/ethnic group, although 
White Women had slightly less educated parents than did 
White Men. The pattern of inequality in adult SES largely mir-
rored that in early life, but in adulthood Women were gener-
ally more disadvantaged than Men of the same race/ethnicity. 
Health-related behaviors differed across racial/ethnic/gender 
groups in complex ways, consistent with prior studies (Rogers 
et al., 2000). For example, Black Women were significantly more 
likely to be obese, but were less likely to be heavy drinkers than 
any other racial/ethnic/gender group (not shown).

Overall, the pattern of group differences shows the privi-
leged position of White Men in late mid-life and the general 
disadvantage faced by Women relative to Men. However, the 
descriptive results also show that there is considerable hetero-
geneity in life course capital between groups and that disadvan-
tage is dependent on the indicator and the comparison group.

Race/ethnicity/gender differences in trajectories of functional 
limitations

We present estimates from random coefficient growth curve 
models of functional limitations in Table  2. Model 1 contains 
estimates for the effect of race/ethnicity/gender on the ini-
tial level and rate of change in functional limitations control-
ling only for nativity and panel attrition. Only the average fixed 
linear growth component is statistically significant when the 
slopes for the linear and quadratic terms are allowed to vary 
randomly across individuals (and, as described above, prelim-
inary analyses indicated the need for random quadratic slopes). 
Substantively this indicates that while the average population 
rate of change is generally constant (i.e., a significant fixed lin-
ear term and non-significant fixed quadratic term), there are sig-
nificant individual differences in the rate of the rate of change 
(i.e., a significant random effect for Age2) with some individu-
als experiencing an accelerating increase and others a decelerat-
ing increase in the rate of change. According to these estimates, 
at age 53, White Men had on average 0.85 functional limitations 
and their number of limitations increased 0.0615 on average 
for every one year increase in age on average, as indicated by 
the positive coefficient for the linear rate of change. By age 75, 
White Men had more than tripled their level of functional im-
pairment (2.62 limitations; calculations not shown).
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Consistent with the bivariate pattern discussed above, the 
initial level of functional limitations varied significantly by 
race/ethnicity/gender and all groups had significantly more 
functional limitations than White Men. The magnitude of dif-
ference was generally smaller among Men, with Black Men 
having 0. 41 more limitations and Mexican American Men 0.59 
more limitations at age 53 than White Men on average (the dif-
ference between Black and Mexican American Men was not 
statistically significant; not shown). By contrast, and consistent 
with the well-known gender disparity in disability (Laditka & 
Laditka, 2002), Women had much higher levels of functional 
limitations at age 53 than did White Men. White Women had 
0.85 more limitations on average than White Men, compared 
to 1.44 and 2.01 more limitations for Black and Mexican Amer-
ican Women, respectively. Mexican American Women had 
the greatest number of functional impairments at baseline 
with 2.86 limitations—more three times the level exhibited by 

White Men. Indeed, the parameter estimates in Model 1 indi-
cate that Mexican American Women had more functional limi-
tations at age 53 than White Men had at age 75 (calculation not 
shown).

These large differences in the initial level of functional lim-
itations aside, the age-associated rate of change in functional 
limitations generally did not significantly vary by race/ethnic-
ity/gender—with the exception of the rate for Black Women. 
Thus, net of the controls for nativity and panel attrition, 
White Men, White Women, Black Men, Mexican American 
Men, and Mexican American Women have statistically simi-
lar rates of change in functional limitations with age. For Black 
Women, however, both parameters for the linear and qua-
dratic slopes are statistically significant and indicate that the 
average growth in functional impairment with age  for older 
Black Women follows pattern distinct from that experienced 
by other race/ethnicity/gender groups. Combined, these pa-

Table 2. Race/Ethnicity/Gender Trajectories of Functional Limitations Among Older Adults Ages 52 to 75: Random Coefficient 
Growth Curve Models (N = 8701).
	 Model 1	 Model 2	 Model 3	 Model 4	 Model 5

Fixed Effectsa					   
Intercept	 0.8529***	 1.0265***	 1.5633***	 0.5169***	 1.3921***
Race/Ethnicity/Gender Groupb

 White Women	 0.8482***	 0.8450***	 0.6433***	 0.9314***	 0.7269***
 Black Men	 0.4051*	 0.1982	 −0.0575	 0.4014*	 −0.1073
 Black Women	 1.4412***	 1.2266***	 0.9561***	 1.4417***	 0.8862***
 Mexican American Men	 0.5934*	 0.2983	 −0.3729	 0.5644*	 −0.4235
 Mexican American Women	 2.0079***	 1.7267***	 0.8169***	 2.0663***	 0.8372***

Linear Slope (Age)b	 0.0615***	 0.0593***	 0.0384***	 0.0584***	 0.0340**
 White Women	 −0.0072	 −0.0083	 −0.0074	 −0.0072	 −0.0078
 Black Men	 −0.0105	 −0.0120	 −0.0186	 −0.0100	 −0.0173
 Black Women	 0.0617*	 0.0610*	 0.0516*	 0.0626**	 0.0537*
 Mexican American Men	 0.0599	 0.0586	 0.0574	 0.0581	 0.0568
 Mexican American Women	 0.0000	 0.0011	 −0.0010	 −0.0008	 0.0001

Quadratic Slope (Age2)b	 0.0008	 0.0009	 0.0008	 0.0009	 0.0008
 White Women	 0.0006	 0.0007	 0.0008	 0.0006	 0.0008
 Black Men	 0.0009	 0.0009	 0.0010	 0.0008	 0.0010
 Black Women	 −0.0028*	 −0.0027*	 −0.0023*	 −0.0028*	 −0.0024*
 Mexican American Men	 −0.0025	 −0.0024	 −0.0026	 −0.0025	 −0.0026
 Mexican American Women	 0.0007	 0.0007	 0.0007	 0.0008	 0.0008

Early Life Social Origins
 Family was Poor		  0.3893***			   0.2497***
 Mother had ≥ H.S. Education		  −0.2673***			   −0.0517
 Father had ≥ H.S. Education		  −0.3631***			   −0.1697**

Adult Socioeconomic Status
 Years of Education			   −0.1652***		  −0.1459***
 Earnings (Ln)			   −0.0274***		  −0.0277***
 Social Security Income (Ln)			   0.0231*		  0.0219*
 Net Worth (Ln)			   −0.2651***		  −0.2534***
 In the Labor Force			   −0.5643***		  −0.5619***
 Uninsured			   −0.0754*		  −0.0732*

Marital Status
 Divorced			   0.2701***		  0.2481***
 Widowed			   0.0766		  0.0533
 Never Married			   0.1010		  0.0929

Health-Related Behaviors
 Obese (BMI ≥ 30)				    0.3636***	 0.3547***
 Ever Smoked				    0.4526***	 0.3367***
 Currently Smokes				    −0.1463***	 −0.1622***
 Heavy Drinker (3 + Drinks/Day)				    −0.0669	 −0.0531

Controls
 Immigrant	 −0.3383***	 −0.3165**	 −0.5249***	 −0.2945**	 −0.4558***
 Attrition
 Measurement Occasions	 0.0191	 0.0180	 0.0322*	 0.0149	 0.0197
 Died during Observation	 1.8039***	 1.7699***	 1.4750***	 1.7569***	 1.4576***

Random Effects
Level 2 Intercept (ς0i)	 4.2482***	 4.1372***	 3.5207***	 4.1718***	 3.4338***
Level 2 Age (ς1i)	 0.0565***	 0.0567***	 0.0542***	 0.0568***	 0.0545***
Level 2 Age2(ς2i)	 0.0001***	 0.0001***	 0.0001***	 0.0001***	 0.0001***
Level 1 Residual (εij)	 1.6592***	 1.6595***	 1.6626***	 1.6600***	 1.6630***

2 Log Likelihood	 187019.6	 186801.1	 185553.7	 186754.0	 185262.8

*p < 0.05, **p < 0.01, ***p < 0.001.Source: 1994–2006 US Health and Retirement Study.
a. Models 2 and 5 also control for missing on Family was Poor, Mother’s Education, and Father’s Education
b. White Men serves as the reference group.
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rameter estimates indicate that the mean rate of change for 
Black Women is increasing (positive linear growth parame-
ter) at a decreasing rate (negative quadratic growth parame-
ter) compared to that of other groups. That is, while the fixed 
linear slope coefficient indicates that Black Women on aver-
age experience an additional increase of 0.0617 limitations 
for every one year increase in age (about double the rate ex-
perienced by other groups), the quadratic coefficient indicates 
that this mean linear rate decreases on average by 0.0028 for 
each one year increase in age. This non-linear rate of change 
in functional limitations for Black Women is graphically pre-
sented in Figure 1, alongside the implied rates of change for 
Whites, Black Men, and Mexican Americans.

Thus, as depicted in Figure 1, the growth curve estimates 
in Model 1 generally indicate that the disparity in functional 
limitations is relatively similar with age for White Men and 
Women, Black Men, and Mexican American Men and Women, 
with each group increasing at roughly the same rate. Black 
Women, by contrast, accumulate functional limitations more 
rapidly than these groups through the mid 60s, after which 
they gain proportionately fewer impairments with each addi-
tional year of age.

In supplementary analyses (not shown), we rotated the 
reference groups to check the robustness of our findings and 
these models were generally consistent with our interpreta-
tion: White Men and Women, Black Men, and Mexican Amer-
ican Men and Women have statistically indistinguishable 
rates of change in functional limitations regardless of refer-
ence group. The unique age trajectory experienced by Black 
Women is also robust to the choice of reference groups, but 
we note that the fixed effects for the linear and quadratic rates 
of change did not statistically differ from those of Mexican 
American Men and Women—though we caution against mak-
ing any contrary conclusions given relatively small samples of 
these two groups.

The unique disability experience of Black Women with age 
highlights the importance of an intersectionality approach for 
studying health trajectories. Nevertheless, because the absolute 
differences in functional impairments between Black Women 
and other race/ethnicity/gender groups are of similar magni-
tude at ages 53 and 75 (not shown), and these other racial/eth-
nic/gender groups have constant differences with age, the pat-
tern implied by the growth curve estimates is best described as 

persistent inequality. While extrapolations from the age-trajec-
tories of impairment for Black Women displayed in Figure  1 
would imply that Black Women will have fewer limitations 
than White Women or Men of any race/ethnicity at some ad-
vanced age, such an interpretation is well-outside the observed 
age-range on which the modeled age-related changes are based 
and thus cannot be made from the findings presented.

We added indicators of early life social origins, adult SES, 
marriage, and health behaviors to determine the extent to 
which these forms of life course capital could explain the per-
sistent inequality in trajectories of functional limitations across 
race/ethnicity/gender groups. As the estimates from the 
models where the blocks of life course capital indicators were 
entered separately (Models 2–4) are largely similar, we focus 
on the results from to the combined model (Model 5).

Overall, differences in life course capital fully explain ra-
cial/ethnic disparities in the initial level of functional limi-
tations among Men but only partially explain those among 
Women—a finding that has appeared in a few prior studies 
(Mendes de Leon et al., 2005; Read and Gorman, 2006). Net of 
early life social origins, adult SES, marriage and health-related 
behaviors, the initial level of functional impairments for Black 
and Mexican American Men are no longer statistically differ-
ent from that of White Men, which—when combined with 
the fact that their rates of change with age also do not differ— 
means that Men of all racial ethnic groups experience similar 
trajectories of functional limitations from about ages 53 to 75. 
While the introduction of early life social origins reduced the 
coefficients for Black and Mexican American Men to statisti-
cal non-significance (Model 2), adult SES and marital status 
(Model 3) fully accounted for the disparities in the initial level 
of functional limitations among Men, substantially reducing 
the intercept variance, and resulted in estimates that are close 
in magnitude to those in the combined model. Moreover, the 
estimates in Model 5 for the early life indicators are 36%–80% 
smaller than those in Model 2 indicating that early life affects 
functional limitations, at least partially, through adult achieve-
ment (Warner & Hayward, 2006).

Comparing the coefficients between Models 1 and 5 reveals 
that the unequal distribution of early life social origins, adult 
SES, marriage and health-related behaviors eliminated approx-
imately 39% of the elevated level of functional limitations expe-
rienced by Black Women and 58% of that experienced by Mex-

Figure 1. Age-Trajectories of Functional Limitations by Race/Ethnicity/Gender, Growth Curve Model Estimates Using the 1994–2006 US Health and 
Retirement Study. Age-trajectories implied for respondents observed at all interview waves and plotted using the fixed effects for the intercept, linear 
and quadratic slopes, and the statistically significant coefficients for their interaction with each race/ethnicity/gender group in Model 1 of Table 2; 
Mexican American Men do not significantly differ from White Women or Black Men, all other groups comparisons are significantly different.
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ican American Women relative to White Men at age 53. The 
addition of these controls explained just 12% of the greater func-
tional impairment of White Women. Net these various forms of 
life course capital, Black and Mexican American Women were 
no longer significantly different from one another in terms of 
their the initial level of functional limitations (not shown). As 
with Men, the reductions in the initial level of functional im-
pairment were largely due to the unequal distribution of adult 
socioeconomic resources and differences in marital status be-
tween, White, Black, and Mexican American Women.

Accounting for adult SES and marriage alone explained a 
slightly greater percentage of the disparities in functional limi-
tations among White and Mexican American Women than the 
complete model with health-related behaviors included (com-
pare Models 4 and 5). This is not surprising given the generally 
worse behavioral profiles of Men relative to Women (esp. smok-
ing), but does suggest that the better health-related behaviors 
of Women, overall, keeps the gap in functional limitations from 
being greater. Controlling for health behaviors had no effect of 
Black Women’s initial level of functional limitations.

Comparing the age parameters between Models 1 and 5 
shows that accounting for disparities in life course capital re-
duced the average linear increase in functional limitations with 
age by about 44% —that is, a slower accumulation of func-
tional limitations with age. Yet, Black Women’s age trajectory 
of functional impairment remained distinct even after control-
ling for differences in life course capital, as both the linear and 
quadratic growth parameters for Black Women were still statis-
tically significant. Indeed, controlling for life course capital re-
duced the average additional linear slope experienced by Black 
Women by just 13%. Thus, compared to other racial/ethnic/
gender groups, controlling for life course capital revealed an 
even steeper instantaneous linear slope for Black Women—who 
at the beginning of their early 50s acquire functional limitations 
at 2.58 times the rate of other racial/ethnic/gender groups. 
Again, the average rate of change in functional limitations for 
Black Women decreased by 0.0024 with each additional year 
in age. Thus, despite the fact that adjusting for life course cap-
ital eliminated the racial/ethnic disparities among Women in 
the initial levels of functional impairment at age 53 (not shown), 
Black Women experience disablement much more quickly than 
White or Mexican American Women. However, net of differ-
ences in life course capital, the trajectories of impairment expe-
rienced by White and Mexican American Women “catch up” to 
that of Black Women as there were no racial/ethnic differences 
in the level of impairment at age 75 either (not shown).

Examining the effects of the covariates for life course capi-
tal on the initial level of impairment in the final model (Model 
5), we found that the effects of early life circumstances, adult 
SES, marriage and health-related behaviors on trajectories of 
functional impairment were largely consistent with prior stud-
ies. Persons who felt their families were poor relative to oth-
ers when growing up and those with less educated fathers had 
more limitations. Adult socioeconomic resources—education, 
earnings, and net worth—were all associated with fewer func-
tional limitations. Persons in the labor force also had fewer 
functional limitations, while those receiving Social Security 
income had more functional limitations. Interestingly, those 
who lacked health insurance had fewer limitations. Obese re-
spondents and former and current smokers also had higher 
levels of functional impairment. Immigrants had fewer limita-
tions. Not surprisingly, respondents who died during the ob-
servation had significantly more functional limitations.

Discussion

This study advanced the understanding of racial/ethnic/
gender disparities in health changes among older adults, us-

ing data from the 1994–2006 US Health and Retirement Study 
and bridging intersectionality and life course theories. An in-
tersectionality approach stipulates that race/ethnicity and gen-
der jointly and simultaneously define access to life chances and 
reinforce one another in multiple ways in the production and 
maintenance of health across the life course (Mullings & Schulz, 
2006). Accordingly, we systematically investigated the effect 
of race/ethnicity/gender on age-trajectories of functional limi-
tations among White, Black, and Mexican American Men and 
Women and examined the extent to which disability disparities 
stem from socially constructed differential access to life course 
capital. Similar to prior studies, we found substantial racial/
ethnic/gender disparities in the number of functional limita-
tions. White Men had the lowest number of functional limita-
tions, while Mexican American Women had the greatest num-
ber of functional limitations. The magnitude of difference was 
narrower among Men than among Women overall, as Black 
and Mexican American Women had substantially more func-
tional limitations than Men of any race or White Women. More-
over, we found that for White Men and Women, Black Men, 
and Mexican American Men and Women these initial dispari-
ties were on average constant with age, as each group experi-
enced a similar rate of increase in functional limitations.

Black Women, by contrast, experienced a different dis-
ability age-trajectory, one that may be characterized as accel-
erated disablement. With high levels of initial impairment, 
Black Women experience a more rapid accumulation of func-
tional limitations though the mid 60s than other groups. How-
ever, rather than this trajectory of impairment continuing to 
diverge, between the mid 60s and mid 70s the gap between 
Black Women and other groups actually declined because the 
rate of acceleration for Black Women slowed such that disabil-
ity trajectories experienced by other groups had “caught up” 
to the early progression experience by Black Women. Thus, 
our growth curve estimates indicate that the absolute differ-
ences in functional impairments between Black Women and 
other race/ethnicity/gender groups were of similar magni-
tude at ages 53 and 75.

The social mechanism behind the more rapid accumulation 
of functional impairment with age for Black Women in their 
50s and early 60s is unclear. Prior studies suggest a number 
of factors—perceived discrimination, earlier and greater care-
giving responsibilities among some families, elevated levels 
of stress hormones, segregation in disadvantaged neighbor-
hoods (Burton, 1996; Collins and Williams, 1999; Geronimus, 
2001; Geronimus et al., 2006)— may be at the source of the dif-
ferential trajectories of disability for Black Women; although, 
it is important to point out that these explanations have typi-
cally been offered for patterns of divergence not evident in our 
data. Examination of whether these possibilities can explain 
the earlier and accelerated disablement of Black Women was 
beyond the scope of the present study and unfortunately the 
HRS did not collect information on perceived racism or self-re-
ported neighborhood characteristics until the most recent in-
terview, precluding growth curve analysis. Further research is 
needed to test whether these risk factors generate Black Wom-
en’s average trajectory of accelerated disablement.

Our growth curve estimates are most consistent with an in-
terpretation of persistent inequality, rather than cumulative 
disadvantage or aging-as-leveler. The caveat to the interpre-
tation of persistent inequality, of course, is that while the ab-
solute differences in impairment are similar between racial/
ethnic/gender groups at ages 53 and 75, we find that Black 
Women experience a pattern of accelerated disablement—
with a more rapid progression of impairment relative to other 
groups during the intervening years. Our finding of persis-
tent inequality is largely in agreement with Taylor (2008), who 
found in a sample of North Carolina elders over the age of 65 
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that Blacks do not experience a divergent trajectory of func-
tional impairment over time (see also Ferraro and Farmer, 
1996b; Kelley-Moore and Ferraro, 2004). We note that Taylor 
(2008) used a two-part growth curve model to estimate the on-
set and growth of ADL and IADL disability as separate pro-
cesses and found that race disparities in disability were solely 
a function of earlier onset among Blacks. In supplemental 
analyses, we tested this possibility by estimating the impact of 
race/ethnicity on the accumulation of functional impairments 
among the subsample of respondents that already had at least 
one limitation and thereby focusing only on the “growth” 
component of Taylor’s (2008) model. These analyses revealed 
that racial/ethnic/gender patterns—including the accelerated 
disablement experienced by Black Women—observed in the 
entire sample were present in this select sub-sample and the 
indicators of life course capital behaved similarly.

The finding of persistent inequality in disability trajecto-
ries among racial/ethnic/gender groups is in contrast to a few 
prior studies documenting divergence in age-trajectories (Kim 
and Durden, 2007; Mendes de Leon et al., 2005), and may be 
because we estimated trajectories in a sample of the young-
old rather than a sample of persons over the age of 75. As the 
birth cohort examined here ages, it will be important for fu-
ture studies to determine if this pattern of divergence (or even 
one of aging-as-leveler) emerges. Nonetheless, because the ab-
solute differences in functional impairments between race/
ethnicity/gender groups were of similar magnitude at ages 53 
and 75, our findings suggest that disparities in disability gen-
erally emerge in midlife and are carried forward into old age 
(Brown & Warner, 2008).

According to our findings, dissimilar early life social origins, 
adult SES, marital status, and health behaviors combine to ex-
plain substantially the racial/ethnic/gender disparities in func-
tional limitations. However, as suggested by previous studies 
(Fuller-Thomson et al., 2009; Mendes de Leon et al., 2005; Read 
and Gorman, 2006), these factors explain the racial/ethnic dis-
parities in functional limitations among Men but only partially 
explain the disparities among Women. Net of indicators of life 
course capital, Women of all racial/ethnic groups have higher 
levels of initial functional limitations relative to White Men and 
Men of the same race/ethnicity. The persistence of the gen-
der gap in functional limitations is consistent with prior stud-
ies (Newman & Brach, 2001) and may reflect, for example, a bi-
ological component to impairment or gender differences in 
assessment of limitations (Verbrugge, 1989). Although beyond 
the scope of the current study, evidence from prior studies—in-
cluding inconsistency in sex-differences in underlying chronic 
conditions and physical symptoms and variability in the mag-
nitude of disparities across health outcomes and across coun-
tries (Arber and Cooper, 1999; Macintyre et al., 1996)—suggests 
considerable complexity in gender differences in health and cut 
against purely biological explanations. Moreover, as detailed by 
Verbrugge and Jette (1994), disablement is inherently a social 
process, stemming from a mismatch between personal physical 
abilities and the demands of one’s environment. The findings 
here continue to signal the need for additional research into of 
the social context of gender differences in disability (Verbrugge, 
1989; Verbrugge and Jette, 1994).

Our results—especially the unique age-trajectory of accel-
erated impairment experienced by Black Women relative to 
other groups— demonstrate unequivocally that racial/ethnic 
disparities in disability trajectories are conditioned by gender, 
the origins of racial/ethnic disparities are gendered, and ac-
cordingly an intersectionality approach to the study of health 
disparities is needed to better understand the social construc-
tion of health in later life. In addition to this intersectionality 
approach, the current study made several methodological im-
provements over prior examinations and advanced our un-

derstanding of inequality in health change. First, we modeled 
intra-individual change between ages 53 and 75 in terms of 
age-trajectories using data from a narrow set of birth cohorts 
(1931–1941), which were followed over 12 years and conse-
quently yielded considerable age-overlap across cohorts. By 
contrast, many prior longitudinal analyses of racial/ethnic 
and gender disparities have employed accelerated cohort de-
signs to model intra-individual change. Accelerated cohort de-
signs involve an age-heterogeneous initial sample (i.e., many 
different birth cohorts) followed longitudinally and the re-
spondents are treated as a synthetic cohort. Such designs are 
common in the study of health disparities (see Herd, 2006; 
Shuey and Willson, 2008; Willson et al., 2007). However, given 
cohort differences in the exposure to health risks and socio-
economic resources (Costa, 2002), such a modeling approach 
is problematic when there are few observations and the fol-
low-up period is not lengthy enough to provide substantial 
age-overlap across cohorts (e.g., Kim and Miech, 2009; Liang 
et  al., 2008). Moreover, mortality selection processes (Dupre, 
2007) mean that the oldest panel members, from the earliest 
birth cohorts, represent a select group of survivors least likely 
to have functional limitations. Indeed, a second strength of the 
current study is that within the context of our prospective co-
hort study we explicitly accounted for mortal and non-mortal 
panel attrition in the estimation of these age-trajectories.

The present study also advanced our understanding of in-
equality in health trajectories by examining the experiences of 
Mexican American Men and Women. Prior research on dis-
ability trajectories has largely focused on differences only be-
tween Blacks and Whites (e.g., Ferraro and Farmer, 1996b; Kel-
ley-Moore and Ferraro, 2004; Kim and Miech, 2009;  Taylor, 
2008) or when not limited to these two groups has examined an 
amorphous Hispanic category (e.g., Liang et al., 2008). Failure 
to examine specific Hispanic-origin groups (i.e., Mexican Amer-
icans, Puerto Ricans, Cuban Americans, etc.) clouds our under-
standing of health disparities because both health status and 
socioeconomic resources vary widely across these groups (see 
Markides et  al., 2007;  Read and Gorman, 2006). Documenting 
health trajectories of older Mexican Americans is especially im-
portant given their projected increase as a share of the U.S. pop-
ulation over the next several decades (Angel & Whitfield, 2007). 
Nevertheless, despite oversampling in the HRS, the samples of 
Mexican American Men and Women were quite small and our 
findings with respect to this group should be regarded as pre-
liminary and interpreted with caution.

Despite these advances, this study leaves several impor-
tant questions unaddressed. First, our examination of racial/
ethnic/gender disparities in health trajectories was confined to 
functional limitations. As the nature and magnitude of health 
disparities depends on the health measure employed (Ma-
cintyre et al., 1996; Read and Gorman, 2006), additional stud-
ies using an intersectionality approach are needed to examine 
other health indicators—such as chronic conditions, self-rated-
health, and depressive symptoms—to determine whether the 
racial/ethnic/gender patterns we document here are applica-
ble to a wide array of health phenomena.

Second, we limited our analysis to just one group of His-
panics—Mexican Americans. However, it will be important 
for future research, with data explicitly suited to such pur-
poses, to examine age-trajectories of health among Mexican 
American and other Hispanic groups. Prior studies consis-
tently indicate that Puerto Ricans have worse health profiles 
than Mexican Americans, while Cuban American have bet-
ter profiles (Read & Gorman, 2006). The extent to which these 
subgroup differences manifest themselves similarly in a pro-
spective study of health change is unclear.

Third, in the present study we controlled for immigrant 
status in our multivariate models. Yet, because the immi-
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grant health advantage is apparent, albeit to differing degrees, 
across racial/ethnic/gender groups (Hummer et al., 1999; Pal-
loni and Arias, 2004), future studies are needed to examine 
explicitly the role of nativity in shaping health trajectories 
among older adults. Such studies should employ an intersec-
tionality approach—specifying racial/ethnic/gender/nativity 
groups— to understand how the complex allocation of mate-
rial and relational forms of life course capital among various 
immigrant groups affects their health trajectories.

Fourth, although we control for prospective mortal and non-
mortal panel attrition, left-censoring may be an issue. Our re-
sults presented may be biased given racial/ethnic/gender dif-
ferences in mortality rates and the fact that health disparities 
begin to manifest in mid-life (Brown and Warner, 2008; House 
et  al., 1994) prior to inclusion in the HRS sample. Accord-
ingly, our findings are conditional upon survival to midlife 
and should be interpreted as such. However, mortality selec-
tion processes are apt to be less severe here than in accelerated 
cohort designs where survival to age 70 or greater is required 
for the initial inclusion. Nevertheless, future research should in-
vestigate racial/ethnic/gender differences in health trajectories 
and the factors that generate them earlier in the life course in or-
der to better understand and eliminate health disparities.

Finally, our examination of racial/ethnic/gender age-tra-
jectories of disability focused exclusively on between-group dif-
ferences. We, as have most prior studies using similar meth-
ods (e.g., Haas, 2008; Kahng et  al., 2004; Kim and Durden, 
2007; Liang et al., 2008), have left unexamined how heteroge-
neous age-trajectories of disability are within-groups (Kelley-
Moore & Lin, 2011). Indeed, the social construction of race/
ethnicity and gender (See note 1) results in the presumption of 
homogeneity within these socially meaningful racial/ethnic/
gender groups (Calasanti, 1996; Williams et  al., 1994). Yet it 
is unrealistic to assume that every individual within a racial/
ethnic/gender group experiences the same patterns of intra-
individual change over time or that the patterns of variability 
in these trajectories would be the same across groups, given 
the social patterning of life course capital and risks. While the 
extent of such within-group heterogeneity does not challenge 
our findings of average between-group differences in the age-
trajectories of the groups we study, future research would be 
well-served to examine how much variability exists within ra-
cial/ethnic gender groups to gain greater understanding of 
the social process that lead to inequality in health differentia-
tion with age.

Overall, the present study adds to a small but growing 
number of quantitative examinations of longitudinal health 
disparities using an intersectionality approach. While prior 
studies have demonstrated wide disparities in health and 
functional limitations among racial/ethnic groups (Ferraro 
and Farmer, 1996b; Kelley-Moore and Ferraro, 2004;  Kim 
and Miech, 2009) or by gender (Anderson et al., 1998; Gural-
nik and Kaplan, 1989; Kahng et al., 2004), our findings high-
light the utility of investigating how race/ethnicity and gen-
der intersect or combine to affect the health of older adults. 
Race/ethnicity and gender are not separate dimensions of 
social stratification (Thornton Dill & Zambrana, 2009) but 
rather jointly and simultaneously define both access to the 
resources that promote health and exposure to the risks 
that undermine health across the life course (Mullings and 
Schulz, 2006;  Read and Gorman, 2006). The application of 
an intersectionality approach provides a more detailed un-
derstanding of the social stratification of health and age-re-
lated changes in health, yielding relationships that are other-
wise obscured when race/ethnicity and gender are examined 
in a separate fashion, and will better inform prevention ef-
forts aimed at eliminating what have thus far proven to be 
entrenched health disparities.
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