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Objective. We sought to determine whether socioeconomic and racial/ethnic dis-
parities in prevalence of disability over age 70 have widened or narrowed during
the past 2 decades.

Methods. We used data from the 1982–2002 National Health Interview Surveys,
which are nationally representative cross-sectional surveys of the noninstitution-
alized population of the United States. Participants included 172227 people aged
70 years and older. The primary outcome measure was the average annual per-
centage change in the prevalence of 2 self-reported disability measures: the need
for help with activities of daily living (“ADL disability”) and need for help with ei-
ther ADL or instrumental activities of daily living (“any disability”).

Results. All groups experienced declines in the age- and gender-adjusted prev-
alence of any disability during the 1982 to 2002 period. However, the average an-
nual percent declines were smaller for the least advantaged socioeconomic groups.
Differences in trends across racial/ethnic groups were not statistically significant.
ADL disability prevalence decreased for the more advantaged groups but in-
creased among the lowest income and education groups. Non-Hispanic Whites and
minorities experienced similar average annual percent declines in ADL disability.

Conclusions. Racial/ethnic disparities in old-age disability have persisted over the
last 20 years, whereas socioeconomic disparities have increased. (Am J Public
Health. 2005;95:2065–2070. doi:10.2105/AJPH.2004.048744)
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ined educational disparities suggest that im-
provements may have been larger for those
with more than a high school education.14,15

To date, no evidence exists regarding trends
in disparities with respect to other measures
of socioeconomic status, notably income.

Hence, it remains unclear which groups
have gained the most in recent years and
which have been left behind. A more thor-
ough understanding of trends in racial/ethnic
and socioeconomic disparities is critical not
only for measuring progress in eliminating
the gaps, but also for targeting interventions
and planning for the likely future course of
population-level disability.

METHODS

Data and Measures
Our analysis was based on data from the

National Health Interview Survey (NHIS),
which is a repeated cross-sectional survey of
the noninstitutionalized population in the
United States. Conducted annually by the

Much attention and public debate have re-
cently focused on disparities in health and
medical care among racial and socioeconomic
groups.1–3 At older ages, minority and socio-
economically disadvantaged populations are
up to 3 times as likely as other groups to ex-
perience disability and the physical, cognitive,
and sensory limitations that underlie it.4–6 In
comparison with those without activity limita-
tions, older people who report limitations—no
matter their race or socioeconomic status—
have 3 times the medical expenditures.7

Additionally, half of all medical expenditures
for people with disabilities are paid for by
public health programs.8

Recently, declines in disability have been
documented among older Americans.6,9 A
systematic review of the literature identified
average annual declines during the 1980s
and 1990s of 0.4% to 2.7% in limitations
with instrumental activities of daily living
(IADLs), such as shopping, cleaning, and
going places, but inconsistent trends in limita-
tions in activities of daily living (ADLs), such
as bathing, dressing, and walking.10 More re-
cently, an expert panel found that during the
middle and late 1990s, the population aged
70 years and older experienced declines of
1.0% to 2.5% per year in ADL limitations.11

Whether these recent improvements have
been experienced broadly is still unclear. Al-
though racial and socioeconomic disparities
in late-life health have been widely docu-
mented,12 few studies have examined dispari-
ties in disability trends. In their systematic re-
view of the literature, Freedman et al.10 found
that most analyses of trends in disparities in
late-life disability have been cursory and have
rarely included formal statistical tests. With
respect to racial disparities, findings have
been mixed: 2 studies reported a widening of
Black–White differences during the 1980s,6,13

1 found a narrowing during the 1990s,6 and
a third suggested no change from 1982
through 1996.14 Two studies that have exam-

National Center for Health Statistics, the
NHIS includes a sample of approximately
8000 adults aged 70 years and older. The
analysis uses data for each year from 1982
to 2002, resulting in a sample of 172227
men and women aged 70 years and older
during this period. These large samples
allow for relatively precise estimates of dis-
ability prevalence for each year, including
estimates for some major subgroups. The
sampling plan followed a multistage area
probability design that permitted the repre-
sentative sampling of households. The “final
basic weights,” which were poststratified to
represent the civilian noninstitutional popu-
lation, were used in all of the estimations.
SUDAAN software (version 9.0, RTI Interna-
tional, Research Triangle, NC) was used to
adjust statistical tests for the complex nature
of the survey design.

Disability among people aged 70 years
and older was measured by 2 questions. The
first question asked about ADL-type limita-
tions: “Because of any impairment or health
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Note. IADL = instrumental activity of daily living; ADL = activity of daily living.

FIGURE 1—Percentage of the population 70 years of age and older with ADL, IADL-only, and
any disability, 1982–2002.

problem, do you/does ___ need the help of
other persons with personal care needs, such
as eating, bathing, dressing, or getting around
this home?” Those who answered no to this
question were then asked about IADL-type
limitations: “Because of any impairment or
health problem, do you/does ___ need the
help of other persons in handling routine
needs, such as everyday household chores,
doing necessary business, shopping, or getting
around for other purposes?” Before 1982, the
questions were substantially different. The
questions were slightly modified in 1997,
with the introductory phrase using the follow-
ing alternative language: “Because of a physi-
cal, mental, or emotional problem, does . . .”
The estimates of disability prevalence were
reported for ADL disability and “any disabil-
ity,” with the latter defined as either ADL
or IADL disability.

Disparities were examined by race/eth-
nicity, education, and income groups. Non-
Hispanic Whites were compared with all
other racial/ethnic groups combined. Al-
though there remain substantial differences
in culture, socioeconomic status, and other
factors within these racial/ethnic groups, ad-
ditional disaggregation of the minority
group led to imprecise estimates. Moreover,
the contrasts of Blacks versus non-Blacks,
and Whites versus non-Whites led to similar
substantive conclusions. Education was clas-
sified into 5 groups: 0–8, 9–11, 12, 13–15,
and 16 or more years. Disability prevalence
was also reported for quartiles in the year-
specific income distribution. In survey years
1982–1996 (1997–2002), family income
was reported by the respondent as being in
1 of 27 (1 of 11) categories. To stratify the
prevalence estimates by income quartiles,
we calculated for each respondent a contin-
uous income amount within the category re-
ported by the respondent using a 3-step pro-
cedure. First, for each year from 1982 to
2002, we used the population aged 70
years and older from the March Current
Population Survey, which is the US Census
Bureau source for official estimates of in-
come and poverty, to estimate family in-
come as a function of sociodemographic
variables and the family income categories
appearing in the NHIS. Second, we used es-
timates from this model to calculate an

exact family income within the category re-
ported for each NHIS respondent. Finally,
we grouped individuals in the NHIS into in-
come quartiles. We evaluated the procedure
by comparing the March Current Population
Survey and calculated NHIS income distri-
butions and trends and found that they
were substantially similar.

Statistical Analyses
Unadjusted estimates of the prevalence of

each of the 2 measures of disability—any
disability and ADL disability—are shown in
Figure 1 for all persons aged 70 years and
older in each year from 1982 to 2002. Sub-
sequent analyses calculate the unadjusted
estimates for the 2 disability measures within
each socioeconomic and racial/ethnic group
from 1982 to 2002. A third-order polynomial
was fit to the data and displayed. Figure 2 dis-
plays the trends in any disability for the high-
est and lowest income quartiles. Figures for
the remaining socioeconomic and racial/ethnic
groups and for ADL disability are available
from the authors upon request. Tests of dif-
ferences in the unadjusted trends displayed
in Figure 2 were conducted using an F test
for differences in nested logistic regression

models, where the reduced model contained
parameters representing time in a third-order
polynomial and an indicator for 1 of the 2
groups displayed in the chart, and the full
model included additional interactions be-
tween the group indicator and the time pa-
rameters.

Statistical tests for adjusted trends and
disparities in trends were conducted on the
basis of a set of logistic regression models es-
timated from all years of data combined for
each of the disability measures—any disability
and ADL disability. The key explanatory
factor is a linear trend variable that takes
the value of 0 in 1982 and increases by 1
in each subsequent year, with a maximum
value of 20 in 2002. A more parsimonious
linear specification was adopted, because the
second- and third-order polynomial terms
(shown in Figures 1 and 2) were not consis-
tently significant. The control variables in all
of the models included age (represented by
categories for 70–74, 75–79, 80–84, and
85 years of age and older), gender, and indi-
cators for whether the response was given by
a proxy (typically another household mem-
ber). Proxy is included because previous re-
search suggests that proxy and self-reports
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FIGURE 2—Percentage of the population 70 years of age and older with any disability
among highest and lowest income quartiles, 1982–2002.

may differ systematically.16 We interacted the
proxy indicator with an indicator for whether
the interview was taken after 1996, because
the ability to document proxy respondents
changed after 1996.

Five models were estimated for each of
the 2 dependent variables. The first model
included the trend variable along with the
control variables, thereby providing an esti-
mate of the age- and gender-adjusted aver-
age annual change in disability across the
entire population aged 70 years and older
during the 1982 to 2002 period. Three
additional models (models 2–4) included
interaction terms that allowed the trend
to vary by socioeconomic status or race/
ethnicity for each of the 3 factors: education
(0–8, 9–11, 12, 13–15, and 16 or more
years; model 2), family income quartiles
(model 3), and non-Hispanic Whites versus
all other race/ethnicity groups combined
(model 4). A fifth specification allowed the
trend to vary by all 3 factors—education, in-
come, and race/ethnicity—within the same
model. Model 5 allowed us to examine the
extent to which the disparities in trends for
each factor were accounted for by differen-
tial trends in the other 2 factors. Whenever

a model included the interaction of the
trend with race/ethnicity or socioeconomic
status, the direct effect of that factor was
also included in the model.

An estimate of the average annual percent-
age change in disability, the parameter of cen-
tral interest, was calculated as the estimated
odds ratio on the trend variable minus 1, and
then multiplied by 100, and is reported in
Table 1 for models 1 to 4. The differences
in the average annual percent change in dis-
ability across groups, relative to the reference
group, are reported in Table 2, with signifi-
cance tests evaluated by significance levels
for interaction terms between the trend vari-
able and the socioeconomic indicator vari-
ables. Estimates of all odds ratios from the
logistic models are available from the corre-
sponding author upon request.

Sensitivity analyses (results not shown)
were conducted along several dimensions.
Model estimates were robust to the number
of education and income groups and to alter-
native categorizations of race/ethnicity (e.g.,
Black vs non-Black). Moreover, estimates
from an ordinary least-squares specification,
which provides estimates of absolute rather
than relative change, yielded similar substan-

tive conclusions. Finally, we explored sensitiv-
ity to the omission of the institutional popula-
tion using data from the National Nursing
Home Survey and found that differential
trends by race/ethnicity among the institu-
tionalized population were not sufficient to
alter the substantive conclusions for the
groups shown here.

RESULTS

Unadjusted Trends
The proportion of the population aged 70

years and over reporting any disability de-
clined substantially over the last 2 decades
from 22.7 to 15.5% (Figure 1). The improve-
ment was driven largely by a decline in IADL-
only disability (i.e., the proportion who have
an IADL disability but not an ADL disability),
which decreased from 14.5 to 8.1%. The pro-
portion of the population with ADL disability
showed very little change.

However, there were considerable differ-
ences in trends in any disability across the
groups. As shown in Figure 2, older people
in the lowest quartile of income (or with the
least education; figures available from the
authors upon request) showed virtually no
improvement, whereas those in the more ad-
vantaged categories did. As a result, the socio-
economic gap in any disability prevalence,
already in favor of the advantaged group in
1982, became much larger between 1982 and
2002. At the same time, both non-Hispanic
Whites and all other racial/ethnic groups
experienced a decline in the prevalence of
any disability, but there was no statistically
significant change in the gap in favor of non-
Hispanic Whites.

Disparities in ADL trends were also appar-
ent (data available from authors upon re-
quest). Trends across education groups were
notably disparate, with those who have the
least education actually experiencing an in-
crease in the proportion reporting ADL dis-
ability and those with the highest education
experiencing declines. For income, during
the 1980s, the rates of ADL disability were
remarkably similar for the bottom and top
quartiles, but they appeared to diverge in the
1990s. The racial/ethnic gap in ADL disabil-
ity was substantial and persistent throughout
the 20-year period.
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TABLE 1—Average Annual Percentage Change in Disability, by Socioeconomic Status, From
Logistic Models: 1982–2002

Dependent Variable

Any Disability ADL Disability

Model 1: all people –2.15*** –0.62***

Model 2: years of education

0–8 –0.88*** 0.79**

9–11 –0.84** 0.15

12 –1.61***b –0.40c

13–15 –1.67***a –0.47b

16 or more –2.53***c –1.38**c

Model 3: family income quartile

Lowest –1.38*** 1.12***

2nd –2.65***c –1.76***c

3rd –3.06***c –2.04***c

Highest –3.11***c –1.62***c

Model 4: race/ethnicity

All other groups –2.57*** –0.67

Non-Hispanic White –2.18*** –0.73***

Note. Estimates were based on logistic models for the sample of people aged 70 years and older that adjust for age, gender,
proxy, proxy interacted with post-1996 indicator, and the socioeconomic factor under consideration; the models do not
adjust for the other 2 socioeconomic factors simultaneously. The reference groups were as follows: 0–8 for education, lowest
quartile for income, and “all other groups” for race/ethnicity.
aStatistically significant trend relative to the trend for the reference group at the .10 level.
bStatistically significant trend relative to the trend for the reference group at the .05 level.
cStatistically significant trend relative to the trend for the reference group at the .01 level.
*P = .1; **P = .05; ***P = .01.

Adjusted Trends
After adjustment for age, gender, and

proxy, there were statistically significant de-
clines in the proportion of the older popula-
tion with any disability or with just an ADL
disability (row 1 of Table 1), although the av-
erage annual rate of decline was substantially
greater for the former: 2.15% versus 0.62%
per year.

The age-gender-adjusted prevalence of any
disability declined for all education, income,
and race/ethnicity groups (column 1 of
Table 1; all P values < .05). Nevertheless, de-
clines were the greatest for the most educated
and for those with the highest income. The
differences in trends across education and
income groups were substantial and statisti-
cally significant, with declines for the least ed-
ucated group 0.88% per year versus 2.53%
per year for the most educated (P<.01 for
difference). For income quartiles, the top 3
quartiles had significantly greater improve-
ments than the lowest income quartile (P<
.01). In contrast, differences in trends across

the 2 racial/ethnic groups were not statisti-
cally significant (P=.27).

For all groups combined, age-gender-
adjusted trends in ADL disability declined
by 0.62% per year (P<.01); however, differ-
entials in adjusted ADL disability prevalence
were apparent by education and income
groups. For example, prevalence increased
for those with 0 to 8 years of education by
0.79% per year (P<.05) and decreased for
those with 16 or more years by 1.38% per
year (P<.05) but did not change significantly
for the other education categories. The differ-
ences between trends for the lowest and high-
est education groups were statistically signifi-
cant (P<.01). ADL disability also increased
among those in the lowest income quartile,
and there was a statistically significant differ-
ence in the trend in comparison with the
other quartiles (P<.01), with each of the 3
higher quartiles showing significant improve-
ment. Gains were not significantly different
between the 2 racial/ethnic groups consid-
ered here (P=.91).

The first two columns of Table 2 show the
difference in average annual percent change
relative to the lowest education and income
groups and to all minority groups combined;
these estimates are based on the models in
Table 1 that do not control for all 3 factors
simultaneously. The differences in decline in
any disability between the lowest and highest
education and income groups (column 1 in
Table 1) were 1.65% and 1.73% (P < .01),
respectively, whereas the differences in ADL
disability were more than 2% per year (col-
umn 2 in Table 1; P<.01). In contrast, the
difference in declines between racial/ethnic
groups was not significant.

By allowing differential trends by race/
ethnicity, education, and income groups si-
multaneously (columns 3 and 4 in Table 2),
differences in declines across income and ed-
ucation groups persist although they are re-
duced. For example, the difference between
the highest and lowest income groups is re-
duced from 1.73% to 1.35%. Racial/ethnic
differences in the trends in any disability
(ADL disability) of 0.98% (0.81%) in favor
of minorities emerge once the differentials
across income and education groups are
taken into account.

DISCUSSION

The prevalence of any disability declined
from 1982 to 2002 among all socioeconomic
and racial/ethnic groups considered here:
high and low income, more and less edu-
cated, and non-Hispanic Whites and minori-
ties. At the same time, the magnitude of those
improvements differed greatly between more
and less advantaged groups, with disparities
across educational and income categories
generally widening. Disparities by race and
ethnicity largely persisted. Racial/ethnic dis-
parities would have been reduced if not for
the fact that gaps in education and income
widened, and minorities were concentrated
in disadvantaged groups.

The increase in the need for help with
ADL disability among the least educated
group is a disturbing finding. This analysis
does not indicate whether the relative trends
reflect changes in the relationships between
socioeconomic status and disability over time
or changes in the composition of each group
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TABLE 2—Difference in Average Annual Percentage Change in Disability Relative to Reference
Group With and Without Controlling for Trends in the Other Two Socioeconomic Factors

Not Controlling for Other 2 Factorsa Controlling for Other 2 Factors

Any Disability ADL Disability Any Disability ADL Disability

Years of education

0–8 (reference group)

9–11 0.04 –0.64 0.16 –0.41

12 –0.73c –1.19d –0.44 –0.70

13–15 –0.79b –1.26c –0.43 –0.72

≥ 16 –1.65d –2.17d –1.21c –1.51c

Family income quartile

Lowest (reference group)

2nd –1.27d –2.88d –1.10d –2.46d

3rd –1.68d –3.16d –1.52d –2.64d

Highest –1.73d –2.74d –1.35d –2.08d

Race/ethnicity

All other groups (reference group)

Non-Hispanic White 0.39 –0.06 0.98d 0.81b

Note. Estimates were based on logistic models for the sample of people aged 70 years and older that adjust for age, gender,
proxy, proxy interacted with post-1996 indicator, and direct effect of socioeconomic factors under consideration.
a These estimates were the differences relative to the reference group reported in models 2, 3, and 4 in Table 1.
b Statistically significant trend relative to the trend for the reference group at the .10 level.
c Statistically significant trend relative to the trend for the reference group at the .05 level.
d Statistically significant trend relative to the trend for the reference group at the .01 level.

in the population. Educational attainment of
the population aged 70 years and older in-
creased dramatically during the 1980s and
1990s, with the share that has 0 to 8 years
of schooling declining from 46% in 1982 to
17% in 2002 (from tabulations using the
NHIS). Those left behind in the least edu-
cated group may have become increasingly
negatively selected or disadvantaged.

Trends by income quartiles were not subject
to such selectivity, because the categories were
based on a relative ranking (quartiles) of in-
come each year. Nevertheless, they too indicate
a widening disability gap between rich and
poor and an increase in ADL disability among
the most disadvantaged. During the 1980s and
early 1990s, income differentials widened.17

Income—more so than education—may reflect
a reciprocal relation between socioeconomic
status and health, making it difficult to sort out
whether widening income differentials are driv-
ing disability gaps or vice versa.18–20 This ques-
tion deserves additional attention.

Although we can only speculate about the
causes of the widening disparities, many fac-
tors have been identified as contributing to

socioeconomic and racial/ethnic disparities
in disability at a point in time. Disability is a
function of both underlying physical capacity
and the environment in which a person lives
and works. Although the Medicare program
helps equalize access to health care at older
ages, variations in access, receipt, and quality
of care persist.1,2,21 There are also important
differentials in public access to health care
information, communication with health care
providers, and adoption of healthy behav-
iors.2,22 Socioeconomic and racial/ethnic fac-
tors may play different roles in the onset, pro-
gression, and recovery associated with disease
and disability.23,24 Furthermore, late-life dis-
ability may be influenced substantially by
earlier life experiences, including health care
throughout life, occupation, and exposures to
infection and environmental toxins.25 More-
over, racial and socioeconomic differentials
in housing quality and unmet need for home
modifications have been found.26,27 Thus, to
close completely the gaps in late-life function-
ing may require a combination of medical,
behavioral, and environmental interventions
over the lifetime of a cohort. Additional

research is needed to identify which interven-
tions might be most effective in reducing
disability among disadvantaged as well as
advantaged populations.
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