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Context: Late-life disability has been declining in the United States since
the 1980s. This study provides the first comprehensive investigation into the
reasons for this trend.

Methods: The study draws on evidence from two sources: original data analyses
and reviews of existing studies. The original analyses include trend models of
data on the need for help with daily activities and self-reported causes of such
limitations for the population aged seventy and older, based on the National
Health Interview Surveys from 1982 to 2005.

Findings: Increases in the use of assistive and mainstream technologies likely
have been important, as have declines in heart and circulatory conditions, vision,
and musculoskeletal conditions as reported causes of disability. The timing of
the improvements in these conditions corresponds to the expansion in medical
procedures and pharmacologic treatment for cardiovascular disease, increases
in cataract surgery, increases in knee and joint replacements, and expansion
of medications for arthritic and rheumatic conditions. Greater educational at-
tainment, declines in poverty, and declines in widowhood also appear to have
contributed. Changes in smoking behavior, the population’s racial/ethnic com-
position, the proportion of foreign born, and several specific conditions were
eliminated as probable causes.

Conclusions: The substantial reductions in old-age disability between the
early 1980s and early 2000s are likely due to advances in medical care as well
as changes in socioeconomic factors. More research is needed on the influence
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of health behaviors, the environment, and early- and midlife factors on trends
in late-life disability.

Keywords: Disability, aging, population health.

among older Americans during the past quarter century (Freed-

man, Martin, and Schoeni 2002; Freedman et al. 2004; Manton,
Gu, and Lamb 2006; Waidmann and Liu 2000). If these rates continue
to fall, a greater number of older Americans could remain economically
and socially active, and fewer would need medical and long-term care
(Cutler 2001; Lubitz et al. 2001; Singer and Manton 1998). Despite
these implications for policy and society, however, there currently is
very little evidence indicating why these declines have occurred (Freed-
man 2006). The reason may be that disability in late life is affected by
a complex set of biological, medical, behavioral, economic, social, and

D ISABILITY PREVALENCE RATES HAVE DECLINED DRAMATICALLY

environmental determinants throughout the life course.

Determining the reasons for the declines in late-life disability is more
than an academic exercise. Because the first baby boomers will turn
sixty-five in 2011, it is imperative that we understand the prospects for
additional reductions in disability rates. An understanding of past trends
can help improve predictions of future changes in disability and can also
give policymakers and clinicians an idea of the costs of achieving these
reductions and where in the disablement process any interventions might
be most effective. Understanding this decline also would enable us to
determine the likely effects of competing factors influencing health and
disability. For example, although millions of people with specific diseases
and conditions have clearly benefited from medical advances, health care
tends to account for only a relatively small variation in a population’s
health (McGinnis, Williams-Russo, and Knickman 2002). Accordingly,
economic, social, and environmental factors have long been recognized as
major determinants of a population’s health (McKeown 1979; McKinlay
and McKinlay 1977; Preston 1977). In this article, therefore, we take a
broad perspective that integrates medical, behavioral, economic, social,
and environmental factors throughout the life course, assessing the extent
to which each accounts for the drop in disability rates.

Unfortunately, no single available data source covers the breadth of
possible explanations. Largely because of this limitation, the decline
in disability rates cannot be explained with a single monolithic study
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design that produces precise results based on a handful of coefficient
estimates. Moreover, even when data are available and individual-level
factors are identified as likely influences, changes in these factors may
themselves be driven by other, more basic causes, such as changes in social
and economic policies. Furthermore, our confidence that the estimates
represent true causal effects, as opposed to a simple accounting for
the trends, varies with the factors considered. We thus address these
challenges by piecing together evidence from a variety of sources, some
more convincing and some less, some based on original analyses and
some drawn from other scientists” work.

Before assessing the evidence, we begin by briefly describing the
trends in disability that we are trying to explain. We focus on changes
at the level of the U.S. population during the last two to three decades,
which have been the focus of most of, but not all (Costa 2002), the re-
cent work on old-age disability trends. The facts of these trends are more
broadly accepted for this period, and the data available for assessing the
causes are richer. We then describe a framework for understanding the
diverse factors that may influence disability and hence account for these
trends. With this framework as our guide, we consider the empirical
evidence that supports or refutes the particular factors. Finally, we syn-
thesize the evidence, dismissing some factors and pointing to others as
explaining the remarkable declines in late-life disability.

Trends in Old-Age Disability

Countries and surveys define and measure disability in different ways.
One recent conceptualization suggests that disability is a process by
which a person’s health, environment, and personal factors influence
his or her body structures, activities, and participation (World Health
Organization 2002). Much of the literature on late-life disability trends,
however, defines the term more narrowly to refer to limitations in per-
sonal care and other daily activities. Accordingly, the bulk of the evidence
on trends in old-age disability is based on indicators of limitations in
activities of daily living (ADLs) and instrumental activities of daily liv-
ing (IADLs). ADLs are personal care activities, such as bathing, eating,
toileting, and dressing. IADLs are activities related to independent liv-
ing, such as preparing meals, shopping, managing money, and doing
housework. Some surveys measure difficulties carrying out these activi-
ties without help or special equipment; others focus on the need for help;
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and still others measure whether help is received with these activities.
Although seemingly insignificant, these differences in measurement ap-
proaches have important implications for estimating both levels and
trends (Freedman et al. 2004) and hence making policies.

In regard to the empirical evidence for these trends, Manton, Corder,
and Stallard’s influential research showed a decrease in the 1980s in
the prevalence of chronic late-life disability (Manton, Corder, and Stal-
lard 1993). Other studies (e.g., Schoeni, Freedman, and Wallace 2001;
Spillman 2004; Wolf, Hunt, and Knickman 2005) showed a remarkable
agreement in their estimates of a decline in the prevalence of disability
during the 1980s and 1990s, according to five national surveys. The
strongest evidence supports declines in the IADL disability rate, typi-
cally falling 1.5 to 2.5 percent per year (Freedman, Martin, and Schoeni
2002). Reductions in the prevalence of more severe ADL disabilities
appear to have been smaller (Freedman et al. 2004).

We summarized these trends for the population aged seventy and
older using recent data from the National Health Interview Survey
(NHIS), which provides annual observations and the longest consistently
measured time trend for disabilities in the national population. Although
these data omit the institutionalized population, sensitivity analyses
suggest that this omission does not appreciably bias trends (Schoeni,
Freedman, and Martin 2005; Schoeni, Freedman, and Wallace 2001).
The NHIS measures the need for help with personal (ADL) and routine
(IADL) care activities (for details, see the Methods section).

Figure 1 shows that in 1983, 21.8 percent of the noninstitutionalized
population aged seventy and older had an ADL or IADL disability.
The age-adjusted disability prevalence rate (i.e., holding steady the age
distribution within the population aged seventy and older at the 1983
distribution) fell substantially during the next two and a half decades.
As Schoeni, Freedman, and Wallace (2001) pointed out, this decline was
neither monotonic nor persistent over the period. By 2005, however, the
rate had fallen to 14.0 percent, an average decline of 0.36 percentage
points per year.

These improvements in overall disability were driven more by the
changes in IADL disabilities than by those in ADL disabilities (figure 1).
The rate of having only TADL disabilities fell, from 14.2 percent in 1983
to 7.3 percent in 2005 (adjusted for age), whereas the rate of ADL disabil-
ities dropped from 7.6 percent to 6.8 percent; thus the average annual
rates of decline were 2.7 percent and 0.06 percent, respectively. Al-
though the NHIS does not permit disaggregation into specific activities
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over this time period, Spillman (2004) found that from 1984 to 1999
the largest decreases were in three IADL activities: managing money,
shopping for groceries, and doing laundry.

Conceptual Framework

Before attempting to determine empirically what might be driving the
gains described in figure 1, we show in figure 2 the conceptual framework
that guides our discussion of potential causes.

The Disablement Process

The bottom right-hand portion of figure 2 illustrates the three major
stages (Pope and Tarlov 1991; Verbrugge and Jette 1994) of the dis-
ablement process, with disease, impairment, and physical, cognitive, or
sensory limitation representing deficits or damage at the cellular, organ,
and organism levels, respectively. In practice, the notion of “disease” is
sometimes difficult to distinguish from “impairment” and often is lim-
ited to measures of whether a doctor has diagnosed a particular condition.
Hence this stage of the disablement process also is influenced by the ad-
vancement of diagnostic capabilities and access to care. “Limitation” is
the notion that a person cannot carry out a physical, cognitive, or sensory
task, at least not without difficulty. “Disability” is socially defined, be-
ing the product of a person’s functional limitations, the demands of the
environment, and that person’s expectations about daily life. “Accom-
modations” refer to those actions that people take in response to their
limitations, such as changing their behavior, using assistive or main-
stream technology, or relying on personal care. For example, arthritis (a
disease) may cause stiffness in the knee (an impairment), which may pre-
vent individuals from being able to walk long distances (a limitation).
Whether they can carry out daily activities without help (ADL or IADL
disability) depends partly on the environment that they must navigate
and whether they use assistive technology (accommodations).

Influences over the Life Course

To guide our discussion of the major influences on disability, we placed
the disablement framework within a life course perspective (Kuh and
Ben-Shlomo 1997). Although the distinctions are not always precise,
we grouped the influences on late-life health into early-life, midlife, and
late-life factors. In all three stages of life, medical, behavioral, economic,
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social, and environmental factors have a reciprocal relationship with
health and may contribute to the formation of biological and social
“chains of risk” (Kuh and Ben-Shlomo 1997). For example, medical
intervention at the early stages of life may improve midlife health, which
then improves labor market outcomes and income, which in turn may
translate into better health in late life. At the same time, early-life factors
may directly affect late-life health through biologically “programmed”
mechanisms (Power and Hertzman 1997).

Midlife factors also affect late-life health, in two ways. First, midlife
factors may affect the disablement process in late life. For example, a
person’s occupation in midlife is related to his or her income streams
and asset accumulation in late life. In addition, midlife factors also
directly affect health in late life. Occupational exposures, behaviors such
as smoking, poor nutrition, obesity, and a lack of medical care in midlife
increase the risk for a number of chronic conditions in late life. Finally,
late-life factors clearly affect—and are affected by—late-life health. For
example, income not only affects an individual’s ability to purchase
medical care and medications but also may depend on that person’s
ability to work.

Our framework identifies multiple factors that may account for
changes in the prevalence of disability. We did not, however, empirically
assess several of the factors noted here (e.g., environmental exposures,
many early and midlife factors). Rather, we include them here because
theory or earlier cross-sectional studies indicate that they may be impor-
tant determinants of disability trends. In this way, we highlight their
potential importance and recommend that future studies investigate
them. For the other factors, we reviewed the empirical scudies linking
them to the prevalence of disabilities (for accommodations; physical,
sensory, and cognitive functioning; medical care; physical activity) or
presented new empirical analyses using the NHIS (for diseases and con-
ditions; smoking; economic and sociodemographic factors).

Methods

We assembled evidence from whatever sources were available to de-
termine whether the factors in our conceptual framework contributed
to each possible explanation, focusing on changes in the prevalence of
disability, not onset and recovery, simply because the data on them are
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sparse. When the data permitted, we examined whether the prevalence of
a factor changed along with the change in disability prevalence, whether
the association of that factor with disability changed, and, most impor-
tant, whether such changes were large enough to produce meaningful
changes in the disability prevalence. Definitive statements of causality
are not always possible because of limitations in the literature, the avail-
able data, and the nature of the changes in the factor being examined,
and we discuss these issues when relevant.

Most of the original analyses that we present draw on the NHIS. The
cross-sectional N'HIS is nationally representative of the noninstitutional
population, and it is conducted annually. Disabilities among people
aged seventy and older (seventy-one and older in 1982) are measured by
two questions. The first asks about ADL limitations: “Because of any
need help of other persons

impairment or health problem, does
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 TADL limitations: “Because of any impairment or health

problem, does need 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. In 1997, the introductory phrase was changed to
“Because of a physical, mental, or emotional problem, does. . .?”

If the respondents report a disability, they are asked what condition(s)
or health problem(s) caused it. In 1997, the NHIS changed the way it
captured and classified causes of disability, but for most cases, the causal
conditions for the two periods, 1982 to 1996 and 1997 to 2005, can be
consistently classified (table 1 lists the specific diseases included in each
group for the two periods).

The NHIS also contains other items for the same study population
we used in our analyses: smoking behavior (for selected years), educa-
tion, marital status, age, sex, race, Hispanic ethnicity, birth in a foreign
country (data available from 1989 to 2005), and total family income.
In the surveys for 1982 to 1996 and 1997 to 2005, family income
is reported by the respondent as being in one of twenty-six or eleven
categories, respectively. To create consistent income codings across all
years, we calculated a continuous income amount within the categories.
First, we estimated family income as a function of sociodemographic
variables and the family income categories appearing in the NHIS for
each year from 1982 to 2005 using the seventy and older sample from
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TABLE 1

Classification of Causal Conditions in the NHIS, 1982—2005

Assigned
Condition Group

Diagnostic Code Category

1982-1996

1997-2005

Heart and circulatory
disease

Vision
Musculoskeletal

conditions

Diseases of esophagus,
ulcers, appendicitis,
etc.

Senility

Ear disease

Diabetes
Lung disease

Cancer
Mental conditions

Nervous system

Rheumatic fever/heart
disease; hypertension;
ischemic heart disease;
pulmonary circulatory
disease; cerebrovascular
disease; atherosclerosis;
heart symptoms; other
disease of the circulatory
system

Glaucoma; cataract; all
other eye disorders

Disease of the
musculoskeletal system
and connective tissue

Disease of the digestive
system (not including
oral cavity, salivary
glands, or jaws)

Senility without mention
of psychosis

Disease of the ear and
mastoid process

Diabetes

Respiratory tract diseases

Cancer
Mental disorders

Diseases of the nervous
system

Heart problem; stroke;
hypertension

Vision problem

Arthritis/rheumatism;
back/neck problem;
fracture/bone/joint
injury

Not available

Senility
Hearing problem

Diabetes

Lung/breathing
problem

Cancer

Depression/anxiety/
emotional problems

Not available

the March Current Population Survey (CPS). Second, we used param-

eter estimates from these models along with demographic and income

bracket information from the NHIS to calculate an estimate of fam-

ily income within the category for each NHIS respondent. All dollar

values are in 2005 dollars, indexed for inflation. When we compared
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them, we found that the income distributions and trends using the cal-
culated NHIS income and the March CPS income were substantially
similar.

Our estimates, from logistic models of disability status, use as the
dependent variable “any disability,” that is, the report of a need for
help with any ADL or IADL. We also estimated a series of multinomial
logit models that further distinguished between ADL and IADL-only
disabilities. All available years of data, 1982 to 2005, are pooled, except
for those models that examine the effects of smoking, which are restricted
to the years 1983, 1985, 1987, 1990 through 1994, and 1997 through
2005, and those models that examine the effects of being foreign born,
which are limited to 1989 to 2005. We specified the trend as a linear
term, with O representing the first year and increments of 1 for each
subsequent calendar year. All models control for sex, whether a proxy
responded to the survey, whether the observation was after 1996 (to
adjust for the change in NHIS in 1997), and an interaction of these last
two factors. We adjusted all tests for the complex design of the NHIS
using SUDAAN.

As we controlled for various factors, we looked at how the coefficient
of the trend variable changed and then attributed the change to the
factor being added. According to Mare (2000), this approach can lead
to incorrect conclusions within logistic models because the variance of
the latent value of the dependent variable is different across the models.
Therefore, we also standardized the logistic estimates on the latent value
of the dependent variable (Williams 2006), and we also estimated linear
probability models, which do not suffer from this problem. Compared
with the initial logistic models, both approaches led to identical sub-
stantive conclusions concerning the impact of controlling for various
factors on the estimated trend in disability. We report in the tables the
unstandardized logistic estimates because they provide an estimate of
the parameter of interest, that is, the change in disability prevalence
over time.

The NHIS data, 1982 to 2005 for the seventy and older population,
also are used to estimate models in which the dependent variable is
an indicator for whether the person reports needing help and reports
a specific disease as the cause of his or her disability. One model is
estimated for each of the diseases reported in table 1, with separate
models for 1982 to 1996 and 1997 to 2005 because of the change in
measurement of this outcome in the NHIS. Using individual-level data,
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all models control for age, sex, and the proxy respondent dummy just
described. The key explanatory variable is the trend variable, which takes
the value 0 in the base year (1982 or 1997) and increases by 1 in each
subsequent calendar year. We then compared the estimates of trends
in cause-specific disability with the trend in overall disability, in order
to identify the disease-specific causes that could account for the overall
trend. Therefore, these models are estimated with ordinary least squares
because they gauge the change in the level of disability prevalence, that
is, the percentage-point change (as opposed to odds ratios from logistic
models, which estimate trends relative to the prevalence of disease-
specific causes of disability, or the percentage change). Logistic models
also were estimated (though not reported here), and the qualitative
results were identical. We used SUDAAN to adjust for the complex
sample design of the NHIS.

Analysis

In our review and analysis of the causes of this decline in disability, we
begin with those factors most proximate to disability: changes in accom-
modations, in underlying physical, sensory, and cognitive functioning,
and in diseases and conditions among older adults. We then consider
late-life factors that might influence the disablement process: changes in
medical care, in health behaviors, in economic and social contexts, and
in environmental exposures. Finally, we touch on a few factors related
to mid- and early life that may directly or indirectly influence late-life
disability and, hence, trends.

Changes in Accommodations

Accommodations take various forms, most commonly changes in behav-
ior (e.g., performing a task less often) or in how a task is carried out (e.g.,
by using assistive or mainstream technology or the addition of personal
assistance). In the case of shopping, for example, older people may shop
less often, use an electric cart at the store, order groceries online to be
delivered, or have other family members shop for them.

Determining the role of accommodations in decreasing the need for
help with daily activities is challenging because the direction of the
relationship is not always clear (see also Wolf, Hunt, and Knickman
2005). That is, reports of need for help may depend on the particular
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accommodations that have been put into place, or the lack of nearby
family or resources to obtain paid help may result in particular choices
about behavior change and technological assistance. Nevertheless, several
studies have tracked changes in one form of accommodation—the use
of assistive technologies—and its relationship to personal care. First
reported more than a decade ago (Manton, Corder, and Stallard 1993;
Russell et al. 1997) is the trend toward using equipment as the sole
form of assistance with daily activities, which has continued through
the 1990s (Freedman et al. 2004, 2005; Russell et al. 1997; Spillman
2004). The percentage of adults with a chronic disability who report
using modifications such as grab bars in the bathroom and raised toilet
seats also increased (American Association of Retired Persons 2003).

To date, studies have not been able to explore the role of technologies
in the decline in IADL disabilities. The reason is that the growth of com-
mon household and convenience technologies not specifically intended
to address disabilities (e.g., so-called mainstream technologies such as
microwaves, cordless phones, and direct deposit) may be compensating
for some of the functional decline. With respect to ADL trends, how-
ever, Freedman, Agree, and colleagues (2006) decomposed the declines
between 1992 and 2001 in the number of older people getting help
with ADLs into the contributions of demographic shifts, declines in un-
derlying difficulty, and shifts toward assistive technology. For this time
period, declines in underlying difficulty were the most important, but
shifts toward assistive technology explained a substantial portion of the
decline, helping offset the increases resulting from growth of the older
population and the aging within that group.

Changes in Physical, Sensory, and Cognitive
Functioning

Several surveys offer strong evidence that limitations in physical func-
tioning fell during the 1980s and early 1990s (Freedman, Martin, and
Schoeni 2002). For example, an analysis of data from the Survey of In-
come and Program Participation (SIPP) (Freedman and Martin 1998)
between 1984 and 1993 suggested substantial decreases in the preva-
lence for older Americans of difficulty with climbing stairs, lifting and
carrying, and walking three blocks. Similar findings were evident in
additional analysis of the SIPP through 1999 (Cutler 2001) and from
the NHIS’s 1984 and 1994—-1995 supplements on aging (Freedman and
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Martin 2000). These improvements were similar in magnitude to the
declines in disability (around 1 to 2 percent per year).

The evidence regarding trends in cognitive function among the elderly
population is not as well developed, in part because of the challenges of
assessing cognition in surveys (Freedman and Martin 2003). An analysis
of the Health and Retirement Study shows that from 1993 to 1998,
the proportion of the population aged seventy years and older who
were severely cognitively impaired dropped from 5.8 to 3.8 percent
(Freedman, Aykan, and Martin 2002). Analyses of later data from 2000
suggest that some of this improvement may be an artifact of repeat
testing (Rodgers, Ofstedal, and Herzog 2003). Analyses based on the
National Long Term Care Survey between 1982 and 1999 (Manton,
Gu, and Ukraintseva 2005), however, show declines in the prevalence
of dementia among older Americans. In sum, these changes are not yet
well enough defined and understood to draw conclusions about their
contributions to declines in disability.

With respect to sensory functioning, the percentage of older Ameri-
cans with vision limitations has fallen over the last few decades (Cutler
2001; Freedman and Martin 1998; Freedman et al. 2007), although rates
of hearing impairment have been constant (Crimmins and Saito 2000;
Desai et al. 2001; Freedman et al. 2007).

Changes in Diseases and Conditions

Thus far, the evidence regarding trends in chronic disease prevalence
among older adults has been mixed. The prevalence of some chronic
diseases is increasing, but that of others is falling (see, e.g., Allaire et al.
1999; Crimmins and Saito 2000; Freedman and Martin 2000; Manton,
Stallard, and Corder 1995). Overall, though, many conditions appear
to have become less debilitating (Crimmins and Saito 2000; Freedman
and Martin 2000; Freedman et al. 2007). Moreover, the trends of disease
prevalence have been influenced by both changes in disease incidence
and mortality trends among those with particular conditions.

The most recent evidence points to some specific conditions that may
be linked to the improvements in disability over time. Drawing on mul-
tiple waves of the National Long Term Care Survey from 1984 to 1999,
Cutler, Landrum, and Stewart (2006) concluded that 14 to 22 percent of
the total disability decline could be attributed to reductions in the dis-
abilities associated with cardiovascular disease. After examining annual
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reports of conditions causing disabilities in the 1997 to 2004 NHIS,
Freedman and colleagues (2007) concluded that reductions in heart and
circulatory conditions, vision difficulty, and possibly musculoskeletal
conditions as reported causes of disability accounted for a substantial
share of the disability decline for that period.

Figure 3 displays the prevalence of the major causes of disability
reported by persons seventy and older, regardless of whether or not they
reported a disability, for causes cited in the NHIS during the full period
of 1982 to 2005. This figure traces the declines in heart and circulatory
conditions, vision limitations, and musculoskeletal system conditions.
Table 2 presents specific estimates of the declines based on ordinary least
squares models (as described earlier). Note that the reported influence of
each disease is modeled separately from all the others and that the total
proportion of disability decline explained by all the diseases in sum may
be more than 100 percent because each person may have cited multiple
causes.

For the period 1982 to 1996, the coefficient estimate on trend implies
that the average annual decline in disability prevalence was 0.19 per-
centage points. For the entire fifteen-year period, this estimate implies a
decline of 2.7 percentage points. The subsequent rows of table 2 report
the estimated trends for each causal condition. The regression-adjusted
proportion of the population who reported a disability, with a heart and
circulatory condition as the cause, declined by a total of 2.5 percent-
age points. This finding implies that changes in this disease—either the
share of the population with the disease or the disabling influences of the
disease—could account for 95 percent of the drop in disability. Among
the heart and circulatory conditions, or the so-called other diseases of
the circulatory system, atherosclerosis, hypertension, pulmonary circu-
lation disease, and ischemic heart disease were important contributors to
these improvements. Also important were musculoskeletal conditions,
accounting for about one-third of the decline in disability, and vision, es-
pecially the improved treatment of cataracts, which showed particularly
large decreases. Less important were changes in diseases of the digestive
system, senility, diseases of the ear, and diabetes. The other conditions
listed in table 2—cancer, lung disease, mental conditions, and nervous
system disease—contributed to increases, not decreases, in disabilities
over this period.

Between 1997 and 2005, the annual decline in disability prevalence
was 0.31 percentage points, somewhat higher than during the earlier



Ied X

S00T ¥00T €00C 00T 100T 000T 6661 8661 L661 9661 S661 661 €661 TO661 1661 0661 6861 8861 L861 9861 S861 ¥861 €861 T86I

100UERD)

—_—

oseasip Sung

100U

oseasip Sung

—_— e — O~ ———_

sajeqer(

~N—"
sopquIq

WOISAS [£)O[OSO[NISNIA!

~—————

R.E. Schoeni, V.A. Freedman, and L.G. Martin

w)sAs K10Je[NIIO 79 1B

™~

wo)sAs AI0JB[NOIIO 29 MBOH

WAISAS [B)O[OSOINISNIA

100UBD pUR ‘OseasIp Sunj ‘sajoqeIp ‘AI103B[NIIID PUB LIBIY [RID[YSO[NOSNIA 1 [dUR]

62

00

0C

0y

09

08

001

0cI

UOTIPUOD [ESNED JO AOUIRAIJ



€00 03 7861 ‘I9PIO pue (/. uoriendod aya J0j A31[1qesi(] Jo sasne)) paijoday Jo a0Ua[eAdIq AU UT SPUSI], "¢ HYNOLI

63

"A2AING MITAINUT YI[EIH [BUONIEN] dY1 SuIsn suone[nqel SIOYINyY :anog
18O

S00T #00T €00T <TOOT 100T 000T 6661 8661 L661 9661 S661 +661 €661 T661 1661 0661 6861 8861 L86I 9861 S861 861 €861 T86I

n n n n n n n n n n n n n n n n n n n n n n n OO
QSEBOSIP Je
OSEBASIp Je \/\\/ \I/I\'/\/)
— \b\/ - 0
uog p—
uoIsIA
UOIST
ISIA v F
<
[=R
% 2
8 s
N =
S 09 g
> =1
3 8
Q =
2 g
~
X S
~ 08 ©
N =
2
Q
RS
~ 001
N
3
]
2 0Tl
W QSBOSIP 18D PUE ‘AJI[IUIS UOISIA :f [ouBq



R.E. Schoeni, V.A. Freedman, and L.G. Martin

64

%Y¢ y16°0— #£690°0— S1oeIRIR)
%Yy 801°0— LLOO0— BRI ()
%9y I l— #CEVT0— BLS 628 T— #+C00T°0— UOISIA
%1 <z0'0— 8100°0— swordwis 1reay
%¢ 1L0°0— +1600°0— 9SBASIP 1783 JAAJJ dTIBWNAYY
%Y ¢110— 1800°0— 9SBISIP JB[NISBAOIGII)
%61 L1S0— #09€0°0— OSEOSIP 33eaY STWLYDST
6T 0LL0— «+060°0— 9seasIp uonemdIn Areuowng
%CE 760~ #9990°0— uorsuarradAy
8% $¢6°0— xxL990°0— SISOII[IS0IY3Y
%Yy 9Z1'1— «V080°0—  waishs £7038[NOIID JO $3SLISIP I3
% <Y OT'1— s 18ET0— %$6 5<ec— S18T°0— w)shs A303ENOID pue 1LY
se paisodas st asned pue Afiqesiq
a1qeoridde 30N <yT— w¥60€°0—  d1qedrdde 30N €99°C— 06T 0— Lmqesiq
¢} k4 {11 {1 4 {1l awonnQ
(SLyT-HTh 81D guey) (€99°T-/Th F1.d1D guey)
uonipuo)) syl porisd sinuyg jurod uonIpuoy) /Yyl porisd ainuyg jurod
£q 107 a2 12A0 CY Al ERREE | £q 107 a1 19A0 a8eIuadIag
pa3unoxny a8uey)) 1utog [enuuy pa3unony a8ueyD) 1utog [enuuy
aguey) age1uadiag aguey) a8e1uadIag
fariqesiq yo pardwy Lariqesiq jo parjdwy
a3e1uad19g ERjalibhie |
F20°0L = N) €00T—L661 (6Y6'7TT = N) 96617861

S[°POIN STO %uiaﬂ\mfﬁ— Jo 9sne) Twuucmwmlu:ww pue %uﬂﬁn_._wmﬁm JO 20U9RAaI{ UT SpuUaI],
¢ HT1dV.L



65

Why Is Late-Life Disability Declining?

“A[9A1303d$31 ‘S[9AS] (') PUT T()°() Y3 3B 2OULdYIUSIS [eD1ISIILIS $IIELJIPUT, PUE,

‘A[3uapuadapur pauTwexs 28 SUOIIIPUOD 3SNBIA] 95()()] UBY3 SI0W 03 WNS Ued SUOIIIPUOD Aq JOJ PaIUnodde a5ueyd [8103 JO 35eIUISJ

'uS1sap Aaains xa1dwod Joj Isnfpe 03 pasn st Ny NS Pue “Axoid pue xas ‘55e 10§ $]03300d apn[dUT SPPPow [y "0 T Aq pardnnuw ‘[spow eyl UI I[qeLIeA PUaII A3
U0 9IBWITISI JUSIDIYII0D 33 st 25ueyd 1utod 95e1uadiad [enuue ay3 pue ‘(9pOW IUIAYIP © UO Paseq ST (CO0Z—LG6T ‘9661786 1) poriad awra yoes J0j MOI Ydeq So/0N

%61— 10<°0 +8C€0°0 9SBASTP WIIISAS SNOATIN
%9— 0¢T'0 8810°0 %9— ILT°0 «CC10°0 SUONIPUOD TeIUa N
%< €90°0— 1800°0— %C— €80°0 600°0 30URd AUy
%T 090°0— €%00°0— ruipase ‘ewasAydws ‘snrgouorg
%C 8C0°0— ¢L000— %T— €C00 6£00°0 aseastp Sun
%8— 661°0 6%20°0 %9 691°0— 1¢10°0— sa1qeIq
%11 0L20— LECO0— 11 €6T°0— +6020°0— ISeasTp Jey
%0 c00°0— €000°0— %61 C1¢°0— #89€0°0— Larruag
'232 ‘srardrpuadde
%8¢ 9¢/0— +92€0°0— ‘s190n ‘snSeydoss Jo saseasiq
iS4 ocT'1— 007 1°0— %1¢ LT80— «1660°0— w1sAs [E3A[ASOMNISNIN




66 R.E Schoeni, V.A. Freedman, and L.G. Martin

period. This estimate implies a drop over this period of 2.5 percentage
points. Despite the less detailed information on causal conditions for
1997 to 2005, the patterns are quite similar in the two periods. That
is, a substantial share of the decline in disability was accounted for by
changes in heart and circulatory disease, vision, and musculoskeletal
conditions. The contributions of each of these conditions was docu-
mented further by Freedman and colleagues (2007), using models for
1997 to 2004 that included multiple conditions and sociodemographic
factors.

Changes in Medical Care

The finding that particular classes of conditions were less likely to be
reported as causes of late-life disability suggests that advances in medical
care may play a prominent role in the disability trend. For example, as
described by Cutler and colleagues (2006) and Freedman and colleagues
(2007), the treatments for heart and circulatory disease and for vision
problems have changed significantly. The pharmacologic treatment of
cardiovascular disease using, for example, beta blockers, ace inhibitors,
anticholesterol agents, and antihypertensive combinations, has expanded
(Moeller, Miller, and Banthin 2004), and declines in high-risk total
cholesterol and homocysteine have been documented (Crimmins et al.
2005). Such surgical procedures as stent insertion to hold open narrowed
arteries, first introduced in the early 1990s, and balloon angioplasty also
have increased substantially. Among the population sixty-five and older,
the rate of coronary artery stent insertion per 100,000 population nearly
tripled within just four years, from 251 in 1996 to 672 in 2000 (National
Center for Health Statistics 2003).

The treatment of vision impairment also has undergone significant ad-
vances. The major causes of vision impairment in late life are age-related
macular degeneration, glaucoma, cataracts, and diabetic retinopathy
(U.S. Department of Health and Human Services 2000). The major
source of vision improvements reported in table 2 are cataracts, which
now can be corrected by surgery that replaces the clouded lens with
an artificial one. The number of cataract surgeries more than doubled
between 1984 and 1995 (Desai et al. 2001), and it is now the most
frequently performed surgery in the United States, with more than 1.5
million each year. Nine out of ten people who have cataract surgery
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regain very good vision, somewhere between 20/20 and 20/40, and
there is evidence that cataract surgery also can improve functioning and
reduce disability (Applegate et al. 1987; Owsley et al. 2002; Wood and
Carberry 2006).

Although varying by the specific condition, musculoskeletal treat-
ments also have changed in both surgical techniques and materials, for
example, with major advances in hip and knee replacement. These pro-
cedures are much less risky than in the past, and the number of knee
replacement surgeries increased from 390 per 100,000 in 1991 to 650
per 100,000 in 2000 for people aged sixty-five to seventy-four (National
Center for Health Statistics 2003). The trend during this period has been
toward the increased use of nonsteroidal anti-inflammatory drugs, the
expansion and then the contraction in the use of COX 2 inhibitors for os-
teoarthritis, and the increased use of antirheumatic drugs for rheumatoid
arthritis (Fries et al. 1996; Ward and Fries 1998).

Changes in Health Behaviors

Besides medical care, many other factors may influence the trends in
older people’s disablement process. Changes in health behaviors over
time may be important, particularly in reducing chronic disease inci-
dence, but they have not been a focus of much attention in the literature
on old-age disability trends. Here we review the evidence for smoking
and physical activity.
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Source: Authors’ tabulations using the National Health Interview Survey.

FIGURE 4. Percentage Who Ever Smoked, by Age: 1983, 1994, and 2005.



68 R.F Schoeni, V.A. Freedman, and L.G. Martin

Smoking. Smoking is strongly associated with lung disease, heart
disease, and mortality (see, e.g., U.S. Department of Health and Human
Services 1990), and therefore it is a natural candidate to consider. Figure 4
shows smoking status (i.e., has a person ever smoked?) by age for 1983,
1994, and 2005, years for which detailed smoking data are available
from the NHIS and that span the time we are examining. At almost
all ages, the rate of smoking fell substantially during this period. Only
those people about seventy and older did not show reductions in ever
having smoked. Similarly, the share who currently smoke (not shown in
the figures) dropped between 1983 and 2005 for all ages except people
eighty and older. The lack of decline for the oldest old may be due to true
differences in smoking behavior across birth cohorts or because smokers
are now more likely to live until older ages than earlier cohorts did. If
it is the former, and if the association between smoking and disability
remains the same, then the large drop in the smoking rate during the
past twenty years among people under about seventy bodes well for
improvements in old-age disability for these birth cohorts when they
grow older.

Table 3 reports estimates from logistic models looking at whether
or not trends in smoking can account for trends in old-age disability.
Given the lack of decline in smoking for people seventy and older, as
shown in figure 4, we do not expect smoking to account for disability
trends for this population. The models use the NHIS data for the popu-
lation seventy and older for each year that smoking behavior was assessed
(1983, 1985, 1987, 1990-1994, 1997-2005). Model 1 reports the sex-
and age-adjusted annual percentage decline in disability for these years.
The odds ratio of 0.9897 is an annual percentage decline of 1.03 per-
cent (=(1 —0.9897) x 100.) Model 2 controls for smoking with three
groups identified in the NHIS data: never a smoker, current smoker,
former smoker. As expected, current smokers were more likely to report
a disability than were quitters, who in turn were more likely to report a
disability than were people who had never smoked. Nonetheless, smok-
ing behavior accounted for none of the drop in disability prevalence, for
the estimated annual rate of decline was 1.02 percent after adjusting
for smoking. In addition, controlling for race/ethnicity, education, and
income led to the same substantive conclusion. This result is consistent
with the findings in table 2 that lung disease and cancer accounted for
very little of the decline in disability. It also suggests that the decline in
reports of heart disease causing disability did not stem from changes in
smoking behavior.
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TABLE 3
Odds Ratio from Logistics Models of Any Disability: Effects of Smoking
(Reports in Italics Are the Implied Average Annual Percentage Change in

Disability)
Explanatory Variables Model 1 Model 2
Trend~ 0.9897* 0.9898**
—1.03 —1.02

Age

7074 (reference group)

75-79 1.4939™* 1.5211%

80-84 2.5717* 2.6674**

85+ 5.3353* 5.6330*
Smoking

Never (reference group)

Current 1.4393**

Former 1.1363**

Notes: Other controls included in all models: sex, proxy, post-1996, proxy™*post-1996, don’t know
if proxy, don’t know if proxy*post-1996.

~“Trend” is a linear term that takes the value O in the base year and increments by 1 for each
subsequent calendar year.

**and *indicate statistical significance of the effect within a model of a given variable on the odds
of having disability at the .01 and .05 levels, respectively.

N = 69,063; Years of data: 1983, 1985, 1987, 1990-1994, 1997-2005.

Physical Activity. In recent decades, greater physical activity has
frequently been recommended as a pathway to better health and the pre-
vention of many conditions (see, e.g., U.S. Department of Health and
Human Services 1996). For a number of reasons, though, it is difficult to
determine whether these exhortations have contributed to the declines in
disability. Data on trends in aspects of physical activity (e.g., the physical
strenuousness of work versus leisure activities) at the population level are
quite limited and show different trajectories (Johnson 2004; National
Center for Health Statistics 2006). Furthermore, measuring physical ac-
tivity, whether at work or play, is challenging (Manini et al. 2006). As-
sessing the causal relations between physical activity and various health
outcomes also is difficult because health may influence the amount
of activity reported. One strategy is to use longitudinal data, as was
done in studies of cognitive function (Abbott et al. 2004; Weuve et al.
2004) and disability (Clark 1996) that showed protective effects of walk-
ing. The substantial literature on late-life exercise interventions shows
improvements in physical function but not necessarily in disability
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(Keysor and Jette 2001). In sum, the evidence for physical activity
as a factor in the decline in disability is suggestive but thin and difficult
to interpret.

Obesity. Disability in late life has also been linked to obesity, which
is a function of diet, physical activity, and metabolism. Recent analyses,
based on the disability/obesity relation in the cross section for those
aged fifty to sixty-nine, together with trends in obesity, have high-
lighted the possibility that increasing obesity prevalence may reverse the
improvements in old-age disability that we are discussing here (Sturm,
Ringel, and Andreyeva 2004). Indeed, Freedman and Martin (2000)
found in their analysis of trends from 1984 to 1995 in chronic condi-
tions and functional limitations among the population seventy and over
that their functioning would have improved even more were it not for
the increase in obesity. Moreover, between 1997 and 2004, Freedman
and colleagues (2007) showed that obesity #ripled as a reported cause
of disability, although its prevalence still remained low (in 2004, just
0.37 percent of people sixty-five and older reported having an ADL or
IADL disability and that a weight problem had caused it). These results
are notable because past evidence has suggested that health problems
related to obesity might be attenuated with age because of mortality
selection (Crimmins 2001). But because the proportion of older people
who are overweight or obese is growing (Flegal et al. 2005), this factor
is unlikely to account for declines in late-life disability.

Changes in Economic and Sociodemographic
Factors

Age, Race/Ethnicity, Marital Status, and Place of Birth. Throughout life,
disparities in health across demographic factors are substantial, and
the demographic composition of the older population also has changed
substantially in recent decades. Previous studies (Schoeni, Freedman,
and Martin 2005) considered the role of these factors in the decline in
disability from 1982 to 2002. Here we update that analysis using data
from the 1982 to 2005 NHIS and the series of logistic models of any
disability in table 4.

Model 1 in table 4, which controls only for sex and proxy status,
estimates that the decline in disability was 1.05 percent per year. Be-
cause the population seventy and older itself aged during this period,



71

Why Is Late-Life Disability Declining?

(ponuziuo?)))
896°0 ujoq uS12I0
#£€9°0 0190 #909°0 (VS0 VS0 #£8¢°0 parireN
#08L°0 w9V L0 «SLLO L6970 86970 s AVA] #L0L°0 3930 Sruedsr-uoN
e 1CET «0LC'T wIVET «08C'1 VLT #0621 FALN soe[q oruedsIH-UoN
060670 50870 18870 VL0 L SL°0 «=$CL°0 s LTL0 211y S1uedsIH-UON
(dnoi13 aouasagar) oruedsiy
Adruyas aoey
VLY +986% «+8SLY L ST C «08C°¢ #190°€C «8Y6°¢C «1C8°C +<8
LYY #ECS'C #E9¥°C #£C9°C «CC9'C «796°C 18T «=89L°C 78-08
w7081 wLCSTT #0606T #V9¢T #V9C1 w1VCT #xL09°T wC6CT 6L=CL
(dno13 2dua19j31) /-0 L
a3y
8¢0— 9I'[— 89°0— LLT— 9L'[— e — 0S'[— Sy I— CO'I—
76670 +886°0 #£66°0 +C86°0 (8670 L8670 +$86°0 +$86°0 +066°0 ~PUa1],
6 PPOIN 8 [°PPOIN L PPOIN 9 IPPOIN < [PPOIN ¥ IPPOIN ¢ [°PPOIN C 1°POIN T [°PPOIN

(Aniqesiq ur a8uey)) 95eIUadINg

[enuuy a5e1aay pardwy aya a1y so17e3] UT s130day) 10308 d1ydesSowsq pue SHS JO $191 :ANTIqesiq AUy JO S[PPOJA J1ISISOT WO} soney SppO

¥ H1dV.L



R.E Schoeni, V.A. Freedman, and L.G. Martin

72

"A19A1323d533 ‘S[9A3] (" PU® T() 243 38 AI[IQESIP SUIA®Y JO SPPO 33 UO I[qRLIBA UIAIS © JO [9POW B UIYIIM 32349 33 JO 2dUBIYIUSIS [eD1IS1ILIS 218IIPUL, pUT,
‘Jea4 repuaed Juanbasqns ydes 10§ | Aq SIUSWIIOUT puE JeIL ISEQ YD UT () NEA Y3 SI3LI JBYI W) JLIUI[ B ST  PUIT, ~

‘paurTwrexa ST UOTIBONPa UaYM S[9POW 91 UT Papn[duT Os[e ST mcmmmde ST uonedNpa J1 2U0 onyeA o3 mwvﬂdu el I[qerrea \AEEﬂﬁU A\
'9661-350d  Ax01d J1 mouy| 3,uop ‘Axo01d J1 mouy 3,uop ‘9661-350d Ax01d ‘966 T1-350d Ax01d ‘X35 :S[PpOW [[B UT PIPN]IUT S[0IIV0D IYIQ) SN

€002—¢861 <€00C—C861 <€00T—C861 <C00T—6861 <C00T—6861 <€00C—C861 <€00C—C861 <€00C—¢861 <00T—C861 porrad swrg,

€L6YOT €L6Y6T €L6Y6T €8¢ 1yl €8¢ 1yl CL6YOT €L6Y6T €L6Y61 €L6YOT N
88970 #96S°0 000°0¢$=<
(90U219521) 0000 T$>

awodu[
«+0¥9°0 16670 +91
«LS9°0 5L 1970 CI—¢1
#+$69°0 #:C99°0 ¢l
«=8€8°0 0280 11-6
(dnoi13 a>uasager) §—0

uorednpyg

6 1°POIN 8 [°PON L T°POIN 9 [°PPOIN ¢ [°POIN ¥ 1°POIN ¢ IPPOIN C [°PPOIN T [PPON

ponuniuo —y I1dV.L



Why Is Late-Life Disability Declining? 73

controlling for age increased the estimated annual decline to 1.48 percent
(model 2). Adjusting for race/ethnicity slightly increased the estimated
trend to 1.50 percent (model 3). The share of the population seventy and
older that was married rose from 47 to 53 percent (not reported in the
table), and married people were much less likely to report a disability.
As a result, the estimated trend fell to 1.35 percent once marital status
was included in the model (model 4).

Over the past twenty years or so, the number of immigrants to the
United States has risen substantially, so we investigated the implications
of this shift by including in the model controls for whether the person
was born in another country. These data are available from 1989 onward,
so we first report in model 5 the same specification as in model 4, but for
1989 to 2005. (Data on the specific country of birth are not available in
the NHIS.) Model 5 shows an average percentage decline of 1.76 percent,
somewhat larger than the decline over the full period from 1982 to 2005.
Adding a control for being born outside the United States (model 6) did
not change the estimated decline, so shifts in the percentage of foreign
born accounted for none of the decline in disability.

In a series of comparable multinomial logit models that further dis-
tinguished between ADL and IADL-only disabilities (not shown), we
found substantially similar results. That is, the prevalence of IADL-only
disabilities fell about 1.7 percent per year, whereas that of ADL disabil-
ities was flat. We further found that controlling for age increased the
IADL-only trend to 2.1 percent per year and that adding race/ethnicity
made no difference. Adjusting for marital status reduced the trend only
slightly, to 1.9 percent, and controlling for the percentage of foreign
born accounted for none of the decline in IADL disability.

Education. As with sex and race/ethnicity, the influence of education
continues throughout a person’s life, and the mechanisms by which it
influences health are many (Cutler and Lleras-Muney 2006; Ross and Wu
1995). Education can improve health behaviors, social support, income,
access to care, quality of care, and quality of self-management of disease
(Goldman and Smith 2002). A greater amount of education also may be
associated with the greater use of assistive technologies or modifications
to home and work environments (Freedman et al. 2005).

Education is perhaps the most widely cited factor related to recent
trends in late-life functioning. Persons having less than a high school
education, for example, have double the risk of developing late-life
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functional limitations compared with those having graduated from high
school (Freedman and Martin 1999). Moreover, the educational attain-
ment of older cohorts has risen dramatically over the past few decades.
For those people seventy and older, 46 percent had zero to eight years of
education as of 1982, but by 2005 this proportion had dropped to 17
percent.

We added education to our model of disability in table 4 and found
that it lowered the estimated rate of decline in disability from 1.35
(model 4) to 0.68 percent (model 7). Thus, one-half the decline in
disability can be accounted for by the rise in educational attainment. All
the (very small and not significant) decline in ADL disabilities and more
than one-third of the decline in IADL-only disabilities are accounted for
by educational shifts in the population (not shown).

What is unclear is whether or not this relationship represents a causal
effect of education and whether or not the predicted increases in ed-
ucational attainment in the coming decades can be expected to cause
subsequent declines in disability. Some studies that explicitly address
this issue did indeed conclude that education has a causal influence
on health (Adams et al. 2003). But Freedman and Martin (1999) cau-
tioned that although the educational attainment of the older population
will continue to rise, it will do so more slowly and that the advan-
tage for functioning associated with greater education may change over
time.

Income and Poverty. At an individual level, people with low incomes,
and especially those in poverty, have a higher mortality rate and a worse
health status (for reviews, see Preston and Taubman 1994; Smith 1999).
At a national level, trends in old-age poverty and disability also show a
very close correspondence (figure 5). When the old-age poverty rate fell
rapidly in the early 1980s, so too did the prevalence of disability. Then,
when the poverty rate increased in the early 1990s, disability prevalence
increased as well. The simple correlation between these two outcomes is
very high, at 0.93.

Higher income may reduce disability by enabling older people
with functional limitations to buy assistive technology and personal
care, thereby allowing them to avoid disability. Higher income also
may reduce disease and functional limitations by supporting the pur-
chase of health-improving goods and services such as medical care,
healthful foods, exercise equipment and classes, and safe homes and
neighborhoods.
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FIGURE 5. Poverty and Disability Rates for Noninstitional Population 70 and
Older, 1982 to 2004.

There is an ongoing debate over whether the empirical relationship
between income and health represents the causal effects of these factors,
and if it does, whether the cause runs from income to health or from
health to income. Herd, House, and Schoeni (2006) reviewed the evi-
dence for the older population and concluded that it was mixed. But a
recent study found that increases in government cash assistance to the
elderly did reduce the prevalence of disability among the poor (Herd,
Schoeni, and House 2007). Some of the relationship represented by this
simple correlation in figure 5 is clearly due to confounding factors and
reverse causation. At the same time, higher incomes probably do have
some beneficial effects on some health outcomes, at least for the very
poor, for whom the income-health gradient is the steepest (Smith 1999).

We investigated this relationship further using the NHIS data and
building on the models in table 4. Model 8 adds family income to the
model, specified in categories of $10,000 increments up to $50,000.
This model should be interpreted as only an accounting exercise and not
as providing estimates of the causal effects of income on disability, but
income clearly is a strong predictor of disability. Compared with the
10 percent of the population with incomes below $10,000, the group
with incomes from $10,000 to $19,999 (18 percent of the sample)
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were 26 percent less likely to report a disability. Income was negatively
associated with disability for those with incomes through $30,000 to
$39,999 (incomes of 72 percent of the sample were below $40,000), but
additional income was not associated with further declines in reported
disabilities. Most important, the aggregate trend in disability fell to
1.16 percent once income was accounted for, representing a 14 percent
decline compared with model 4 when income is not included. Results
differentiating between ADL and IADL-only disabilities suggest that
income accounts for a similar share of the IADL decline (not shown).

Finally, if all demographic, social, and economic factors are accounted
for simultaneously, the estimated trend falls to —0.58 percent. While
still statistically significant, this estimate is substantially smaller, and
all these factors account for 61 percent of the simple trend in model 2,
which was adjusted for only sex, age, and proxy status. Similarly, about
50 percent of the simple trend in IADL-only disability is accounted for
by demographic, social, and economic factors (not shown).

Environmental Exposures

The surrounding environment can influence health and disability
throughout life, but because poor health and disability are more likely
in late life, environment may be especially important then. The built
environment also may influence the disablement process, in several ways
(Balfour and Kaplan 2002; Clarke and George 2005). For example, safe
sidewalks and well-lit streets may lead to fewer injuries; better street
connectivity, sidewalks, and curbs can facilitate physical activities; and
access to health care facilities can mean better chronic care (World Health
Organization 2002). Other outgrowths of the built environment, such
as traffic, air pollution, and poor housing quality, may produce chronic
stress over the life course, which in turn may lead to poor health outcomes
(McEwen and Stellar 1993, Seeman and Chen 2002). In addition, older
adults’ social and economic environment is linked to health and disabil-
ity (Rogowski, Freedman, and Schoeni 2006). Although the mechanisms
are not well understood, many studies have demonstrated that the so-
cioeconomic status of neighborhoods (e.g., poverty, poor educational
attainment, high unemployment) are associated with worse health out-
comes when controlling for individual socioeconomic status (for reviews,
see Morenoff and Lynch 2002; Roberts 1999; Yen and Syme 1999; and,
for an exception, Winkleby, Cubbin, and Ahn 2006). The neighborhood
environment also can facilitate or impede social relationships, which in
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turn are linked to older adults’ maintenance of health (House, Landis,
and Umberson 1988; Seeman et al. 1995). To our knowledge, no analyses
evaluating changes in older adults’ neighborhoods or their contribution
to recent disability trends have been published.

Early- and Midlife Factors

Evidence of the link among occupation, work-related injuries, and late-
life disabilities and between earlier life events and late-life health is
growing. But the goal of such research has not been to explain trends
in old-age disability, and therefore the direct evidence as an explanation
of these trends has not been thoroughly developed. Although we do
not present any new analyses in this section, we do highlight two areas
needing further investigation.

Occupation and Workplace Conditions. One of the earliest studies of
disparities in health status, the Black Report, documented mortality
disparities in Great Britain by social class (defined by occupation)
(Townsend, Davidson, and Whitehead 1988). Subsequent work, in-
cluding the famous Whitehall studies of British civil servants, showed
that cause-specific mortality and morbidity were much lower among
people in higher-class occupations (Buring et al. 1987; Marmot et al.
1991, 1997; Marmot, Shipley, and Rose 1984; Pocock et al. 1987; Van
Rossum et al. 2000). Furthermore, U.S. evidence demonstrates that the
effect of occupation on mortality is not simply an artifact of income and
education differentials (Moore and Hayward 1990).

Recent evidence suggests that workplace injuries, accidents, and ill-
nesses are a major determinant of disability for the older population.
Reville and Schoeni (2003) found that nearly 50 percent of men aged
fifty-one to sixty-one who were work disabled (i.e., their health lim-
ited their ability to work) claimed that they became disabled because of
an accident or injury at work. Costa (2002) attributed long-run (from
1910 to 1990) declines in chronic conditions among white male veter-
ans partly to shifts in occupation. More recent trends also show that the
incidence of workplace injuries/illnesses in the United States has fallen
since the 1970s (the earliest available national data). In the early 1970s,
a large share of the workforce (more than ten per one hundred full-time
workers per year) had injuries or accidents in the workplace. By 2004,
however, that rate had been cut in half.

Steuerle, Spiro, and Johnson (1999) found that the percentage of
workers in physically demanding jobs (requiring frequent lifting or
carrying of heavy objects) dropped from about 20 percent in 1950 to 11
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percent in 1970, with a further decline to 8 percent in 1996. Even these
estimates are likely to understate the true decline because they do not
consider that some jobs classified as physically demanding today have
become less strenuous over time.

Other explanations for the decline in workplace-related disability
are the expansion of safety requirements and changes in the industrial
mix. For example, employment in the manufacturing industry, which
historically has had a relatively high injury rate (e.g., 9.2 per 100 workers
in 2000), has shrunk from 41 percent of employment in 1940 to 16
percent in 2000. At the same time, employment in the service industries,
whose injury rate in 2000 was just 4.9 per 100 workers, has increased
from 13 to 36 percent.

Early Childhood Conditions. In recent decades there has been a grow-
ing interest in the effects of earlier life factors on health outcomes in
adult life (Kuh and Ben-Shlomo 1997; Lynch and Kaplan 2000; Power
and Hertzman 1997). Perhaps best known is the work by Barker (1998),
who observed that a mother’s nutrition in pregnancy and pelvic size in-
fluenced fetal growth and birth weight, and who hypothesized that these
in turn may cause lasting changes in metabolism and organ structure.
Fogel (1994) compared Union Army veterans in 1910 with more recent
veterans of the same ages in 1985 to 1988 and found that increasing
body mass index and height were important factors in the declining
prevalence of chronic disease. There also is a substantial literature asso-
ciating greater height with reduced cardiovascular disease and related
death (for a recent review, see Silventoinen et al. 2006). However, there
is a continuing debate about the extent to which measures such as height
reflect childhood nutrition versus childhood disease. Indeed, Blackwell,
Hayward, and Crimmins (2001), using data from a 1996 experimental
module of the Health and Retirement Study, found that in the cross
section, childhood disease—but not height—was a significant predictor
of disease at ages fifty-five to sixty-five. Studies have shown that low
socioeconomic status in childhood—as measured by the father’s occu-
pation and/or the mother’s education—predicts chronic diseases such as
heart disease, arthritis, and diabetes (Blackwell, Hayward, and Crim-
mins 2001; Wannamethee et al. 1996) and cognitive function in late
life (Freedman, Aykan, and Martin 2001; Turrell et al. 2002). In gen-
eral, early-life conditions would be expected to have improved across the
birth cohorts examined here, with higher standards of living and better
nutrition, although shocks such as wars and depression may result in
effects specific to particular birth cohorts.
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Discussion

Many factors influence the process by which older adults develop a need
for help with daily activities, including biology, medical care, and health
behaviors, as well as economic, social, and environmental forces. Some
of these factors have immediate effects, whereas others may result in
the accumulation of advantages or disadvantages throughout life. All
these influences may help explain the decline in disability. Given the
available data, the sensitivity of the results to the years analyzed, and the
complex structure of the relationship among various factors, identifying
the causal influences of the declines in old-age disability is a tall order.
No one study is likely to identify definitively all the causes and determine
their contributing share, but we believe that our study has moved this
exploration ahead significantly.

First, we have been able to eliminate some potential factors. Per-
haps most important, the nation’s smoking rates have fallen over the
past several decades, but these declines do not account for the lower
rate of disability for those aged seventy and older. The surviving mem-
bers of cohorts with fewer disabilities did not change their smoking
behavior to the same degree as other cohorts did. But those cohorts
with greater declines in smoking will be entering old age soon, a fac-
tor that may help lower the prevalence of disability even more in the
future.

Demographic factors such as racial/ethnic composition do not account
for any of the improvements, and marital status accounts for only about
10 percent. The shift in the percentage of foreign born also explains none
of the decline in disability, although additional analyses are needed to
determine the association with changes in the mix of the foreign-born
population by country of origin (information not available in the NHIS)
as well as duration of residence. Based on self-reports of conditions
causing disability, several common diseases, including cancer, diabetes,
conditions of the ear, lung disease, mental conditions, and conditions
of the nervous system, do not explain much or any of the declines in
disability.

At the same time, the evidence points to several important factors.
The nature of the disablement process itself seems to be changing.
Assistive and mainstream technologies have become more widespread. In
addition, the prevalence of physical and vision limitations has dropped,
and heart and circulatory diseases, vision problems, and musculoskeletal
conditions have fallen as reported causes of disability.
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The timing of the improvements in these conditions corresponds to
the expansion in medical procedures (stent insertion and balloon an-
gioplasty) and pharmacologic treatment (beta blockers, ace inhibitors,
anticholesterol agents, and antihypertensive combinations) of cardio-
vascular disease, the increased number of cataract surgeries, the greater
number of knee and joint replacements, and the use of more medica-
tions for arthritic and rheumatic conditions. Of course, these advances
in treatment have come with both individual and societal costs (Cutler
2004). The role of health behaviors is less clear, although it is possible
that the growing trend toward obesity has been a countervailing force.
That is, if fewer older adults had become obese, the decline in disability
might have been slightly greater.

Socioeconomic factors appear to have played a substantial role. Most
important, the large increase in educational attainment across cohorts ac-
counts for one-half of the decline in disability prevalence between 1982
and 2005. Gains in income, especially for those people at the bottom
of the income distribution, have contributed further to these changes.
However, the mechanism through which socioeconomic factors may have
helped achieve these gains has not yet been determined. Moreover, a re-
cent analysis of longitudinal data highlighted the different associations
of income and education with the onset versus the recovery of functional
limitations (Zimmer and House 2003). A variety of other factors, such
as the environment in which older adults live, occupational exposures,
workplace safety, and early-life events, may be associated with disability,
and additional research is needed to determine whether these factors
can explain the trends in the prevalence of disability in the population.
Further insights may be gained from greater attention to the potential
role of societal level trends, including those in intrafamily relationships
and gender roles, the market for caregiving, and attitudes toward inde-
pendence, which may be the root cause of some of the observed changes
in the explanatory factors we examined (Wolf, Hunt, and Knickman
2005).

We were not able to quantify the relative influence of all the factors
explored here, but the literature has made some partial attempts to do
so. For example, Freedman and colleagues (2007) modeled trends in
disability from 1997 to 2004 as a function of causal conditions jointly
with shifts in demographic and socioeconomic status. Their findings
suggest that of the total 1.45 percentage point decline in disability
during that period, chronic conditions accounted for twice as much as
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demographic factors did (69 percent versus 30 percent). Their analysis
also suggests that the advantage associated with additional years of
education may be waning and that the disadvantage associated with
eight or fewer years of education is growing.

Explanations for the declines in the past few decades can be con-
trasted with the explanations for the long-run declines. Costa (2002),
for example, attributes the twentieth-century declines in white males’
chronic conditions to fewer infections (18 percent to 19 percent), shifts
in occupation from manual to white collar (13 percent to 39 percent,
depending on the conditions), and “unexplained” factors (40 percent to
65 percent). Similarly, Costa (2002) apportioned declines in functional
limitations to falling chronic disease rates (37 percent), less-debilitating
conditions (24 percent), and “unexplained” factors (39 percent). Un-
explained factors include improvements in nutrition, food preparation,
and storage; improvements in the public health infrastructure; and the
widespread use of effective medical treatments such as antibiotics, but
Costa did not offer explicit tests of such hypotheses.

Of course, we cannot assume that the gains achieved in the past
will continue or that the causes of earlier improvements will lead to
further declines. But the evidence indicates that for the cohorts currently
approaching old age, the rate of smoking is lower and their educational
attainment is higher relative to those of older birth cohorts. Both these
developments may work to reduce disability prevalence further. At the
same time, rising obesity levels may, to some degree, offset these trends.
In addition, the influences of cognitive limitations and dementia on
disability trends and the differential trends of ADL and IADL disabilities
need to be more fully understood.

Declining late-life disability prevalence represents one of the most
significant advances in the health and well-being of Americans in the
past quarter century. Explaining what caused these improvements and
predicting future changes are important to policy and research, but
another goal should be to find ways to reduce the number of these dis-
abilities further. These reductions might come from new and cheaper
accommodations, medical advances, behavioral interventions, or perhaps
social and economic changes. Some of the innovations associated with
the recent declines in disability, including pharmacologic treatments
and assistive devices, were developed to improve health status and func-
tioning, but others, such as the expansion of educational attainment,
were motivated by different goals. A broad effort should be mounted to
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identify potential interventions and then systematically evaluate their
effectiveness.
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