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DISABILITY AND UNDERLYING

physical, cognitive, and sen-
sory limitations are not in-
evitable consequences of ag-

ing. Yet 20% of older US adults have
chronic disabilities,1 7% to 8% have se-
vere cognitive impairments,2 roughly
one third have mobility limitations,3 20%
have vision problems,4 and 33% have
hearing impairments.4 Women, minori-
ties, and persons of low socioeconomic
status are especially vulnerable.5,6

The cost of medical care for a dis-
abled older person averages 3 times that
for a nondisabled senior.7 Moreover,
long-term care expenditures for older
US residents with disabilities (includ-
ing those receiving nursing home or
community-based care) reached $123
billion in 2000, with more than 65%
paid by government.8 Families also pro-
vide substantial uncompensated infor-
mal care.9 As the number of older per-
sons burgeons, the proportion needing
assistance with daily tasks may also in-
crease. Indeed, a fundamental ques-
tion in geriatrics is whether recent mor-
tality decline has been accompanied by
a compression or expansion of peri-
ods of morbidity.10-12

In recent years, more than a dozen
published studies have detailed changes

in self-reports of disability and under-
lying functioning problems of older US
adults. Although the evidence is
sometimes conflicting, several well-
publicized studies have suggested that
rates of disability, severe cognitive im-
pairment, and functional limitations
have declined substantially.1-3,13,14

Whether such improvements extend
to all types of such difficulties and all
groups remains unclear. If improve-
ments are pervasive and continue, the

effect on US health and economic well-
being could be far reaching, with po-
tentially more older persons able to
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Context Several well-publicized recent studies have suggested that disability among
older Americans has declined in the last decade.

Objectives To assess the quality, quantity, and consistency of recent evidence on
US trends in the prevalence of self-rated old age disability and physical, cognitive, and
sensory limitations during the late 1980s and 1990s and to evaluate the evidence on
trends in disparities by major demographic groups.

Data Sources We searched MEDLINE and AGELINE for relevant articles published from
January 1990 through May 2002 and reviewed reference lists in published articles.

Study Selection From more than 800 titles reviewed, we selected 16 articles based
on 8 unique repeat cross-sectional and cohort surveys of US prevalence trends in dis-
ability or functioning among persons generally aged 65 or 70 years or older.

Data Extraction We evaluated survey quality according to 10 criteria, ranked the
surveys as good, fair, or poor, and calculated for each outcome the average annual
percent change.

Data Synthesis Among the 8 surveys, 2 were rated as good, 4 as fair, 1 as poor,
and 1 as mixed (fair or poor, depending on the outcome) for assessing trends. Analy-
ses of surveys rated fair or good showed consistency of declines in any disability (−1.55%
to −0.92% per year), instrumental activities of daily living disability (−2.74% to −0.40%
per year), and functional limitations. Surveys provided limited evidence on cognition
and conflicting evidence on self-reported ADL (changes ranged from −1.38% to 1.53%
per year) and vision trends. Evidence on trends in disparities by age, sex, race, and
education was limited and mixed, with no consensus yet emerging.

Conclusions Several measures of old age disability and limitations have shown im-
provements in the last decade. Research into the causes of these improvements is needed
to understand the implications for the future demand for medical care.
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work longer and relatively fewer need-
ing medical and long-term care.15-18

To our knowledge, no systematic re-
view of the quality, quantity, and con-
sistency of this literature has been con-
ducted to date. Herein, we synthesized
and critiqued the evidence addressing
2 specific questions: What are the most
recent trends in the prevalence of late-
life disability and functioning? Are all
socioeconomic and demographic
groups benefiting equally, or are dis-
parities widening or narrowing?

METHODS
To identify pertinent studies, we fo-
cused on 2 key dimensions of late-life
health: (1) physical disability, defined as
the inability to carry out independently
specific roles or activities within a given
environment; and (2) functional, cog-
nitive, and sensory limitations, defined
as the underlying difficulty a person has
with specific physical, memory-related,
and vision- and hearing-related tasks. For
example, needing help with bathing or
medication management may be con-
sidered a disability, whereas difficulty
bending, remembering, or seeing may be
considered limitations.

Although in practice not completely
distinct, each of these broad categories
reflectsacritical step inthe“disablement

process,” a framework developed by the
InstituteofMedicineandothers.19,20 The
framework describes the process of pro-
gressive changes through which disease
and injury lead to limitations (in either
organ function or in the function of the
individual) and ultimately lead to dis-
ability (defined as the inability to carry
out a specific role in a given environ-
ment).Althoughthequestionsvaryfrom
survey to survey, disability is most of-
ten measured by self-reports of either
needing help or having difficulty with
activities of daily living (ADL)21 and in-
strumental activities of daily living
(IADL).22 Physical (also called func-
tional) limitations are often measured
by self-reported difficulty with specific
body tasks proposed by Nagi23 (such as
reaching, bending, stooping); cognitive
limitationshavebeenmeasuredwithcog-
nition tests or questions about memory;
and sensory limitations are often mea-
sured by self-reports of vision or hear-
ingdifficulties.Althoughofteninternally
consistent24 theseself-reportedmeasures
maynotalwaysagreewithperformance-
basedmeasures.25 Moreover, thesemea-
surescapturedifferentdimensionsof the
disablement process and therefore will
notnecessarilymoveinconcertovertime
at the population level or in the same di-
rection for all subgroups.26

Search Strategy
To identify studies focused on the late
1980s and 1990s, we searched
MEDLINE and AGELINE for relevant
articles published in English from Janu-
ary 1990 through May 2002. We used
3 categories of keywords: trends; aging
or older adults; and disability, cognitive
impairment, functioning, vision, or hear-
ing. We contacted authors to identify
additional articles, including those in
press (however, conference presenta-
tions and reports in progress were not
included). We also reviewed refer-
ence lists in all relevant published ar-
ticles, including reviews27-29 and com-
mentaries.15,26 More than 800 titles
and/or abstracts were reviewed in all.
We identified 27 articles and reports
that related to the topic of old age dis-
ability or functioning trends for fur-
ther review.

Study Selection
This set of studies was narrowed to those
pertaining to prevalence estimates for the
older US population (generally ages �65
or 70 years). Moreover, because of our
focus on understanding recent changes,
all studies chosen had to include at least
1 data point in the mid-1990s. We ex-
cluded studies focusing on the early
1980s or earlier,13,30-33 on century-long
trends,34,35 or exclusively on trends in the
institutionalized population36-38 or health
care utilization.17 The remaining 16 re-
ports1-4,14,16,39-48 were based on 8 unique
surveys.

Evaluation Criteria
To assess trends, we evaluated these sur-
veys on 10 criteria, each of which rep-
resents a potential threat to the validity
of comparisons over time (TABLE 1).
These criteria were developed based on
a 1994 workshop report on disability
trends prepared by the National Re-
search Council,28 as well as on a subse-
quent report to the government.29

We did not explicitly evaluate the reli-
ability of outcome measures, including
intrarater reliability, for 3 reasons. First,
survey question wording varies widely
and no widely acceptable standard for
measuring self-reported disability exists.

Table 1. Criteria for Evaluating Surveys of Recent Trends in Self-reported Disability and
Functioning Among Older US Adults

Criteria Good Fair Poor

Design Independent repeat
cross-sections

Panel design with aged
in cohorts

Other

Population coverage National including
institutionalized

National
noninstitutionalized

Nonnational,
noninstitutionalized

Width of time frame, y �8 6-7 �5
Frequency of

measurement or
number of time
points

Annual or �5 times Every 2 y or 3-4 times �Every 2 y or 2 times

Comparability of
interview methods

Identical Change in mode Change in disability or
functioning questions

Quality of outcome
measures

Detailed self-reports Global self-reports . . .

Loss to follow-up, % Not applicable or �5 5-10 �10
Proxy, % �10 10-20 �20
Missing data, % �5 5-10 �10
Sample size Large enough to

detect 1%-2%
change per year*

Large enough to detect
3%-5% change per
year

Not large enough to
detect 3%-5%
change per year

*Based on a National Research Council report and follow-up.28,29 Generally 3000 observations or more per year were
required for complex study designs to detect power of 0.80 with � = .05.49
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Table 2. Evaluation of Surveys Analyzed in Studies of Recent Trends in Self-reported Disability and Functioning Among Older US Adults*†

Survey Study, y‡
Design

(Sample Size) Population

Survey Years
(No. of

Measurements)
Comparability

of Methods Outcome

Loss to
Follow-up,

%
Proxy,

%
Missing,

%

Good Rating

National Health
Interview
Survey

Crimmins et al,41

1997 (1982-1993);
Schoeni et al, 47

2001

Independent
cross-sections
(8000 per y)

Noninstitutionalized
population ages
�70 y

1982-1996
(15)

Sample frame
redesigned in
1995

Need the help of other
persons with personal
care needs or, if not, in
handling routine needs

. . . NR NR

National Long
Term Care
Survey

Manton et al,14

1997 (1982-1994);
Manton and Gu,1 1

Panel survey with
aged-in cohorts
(20 000 per y)

Medicare eligible
population ages
�65 y

1982-1999
(5)

Identical questions
and field
procedures

Use of help, supervision
and equipment in the
last week for 6 ADLs
and 8 IADLs;
disabilities that last or
expected to last 3 or
more months

~5 per wave ~20 NR

Fair Rating

Asset and Health
Dynamics of
the Oldest Old
Study

Freedman
et al,2 2001;
Freedman
et al,42 2002

Panel survey with
aged-in cohort
(7500 per y)

Noninstitutionalized
population ages
�70 y (sensitivity to
exclusion of
institutionalized
population explored)

1993 and 1998
(2)

Mode assignment
changed

Score of �8 out of 35
on modified
Telephone Interview
Cognitive Screen for
self-respondents
or report of poor
memory and poor
judgment by proxy

~8-10 ~10 ~10

Medicare Current
Beneficiary
Survey

Waidmann and Liu,48

2000
Replenished

panel survey
(10 000 per y
ages �65 y)

Medicare population ages
�65 y

1992-1996
(5)

Identical
questionnaire
and field
procedures

Difficulty, getting help,
supervision or using
equipment with 6
ADLs and 6 IADLs
and difficulty with 5
functional limitations

NR NR NR

National Mortality
Followback
Study§

Liao et al,45

2000
Retrospective

interviews with
next of kin of
deceased
cohorts
(9200 in 1986;
6700 in 1993)

Sample of all adult
deaths in the United
States; limited analysis
to persons who were
�65 y at death

1986 and 1993
(2)

ADL questions
changed from
help or equipment
use in 1986 to
difficulty
performing tasks
in 1993; primary
interview mode
changed from
mail in 1986 to
telephone
in 1993

ADL disability in last year
of life: help or special
equipment in 1986
and difficulty in 1993 in
walking, bathing,
dressing, using the
toilet or eating;
cognitive function in
the last year of life:
person had difficulty
understanding where
he/she was;
remembering what
year it was; and
recognizing family
members

NA 100 (by
design)

NR

Supplements
on Aging

Crimmins and
Saito,40 2000;
Desai et al,4 2001;
Freedman and
Martin,44 2000;
Liao et al,46 2001

Independent
cross-sections
(8000 per y)

Noninstitutionalized
population ages
�70 y

1984 and 1995
(2)

Fielding lag
occurred in 1995
survey

Difficulty with and unable
to carry out 7 ADLs,
6 IADLs, and 10
physical tasks;
question on blindness,
vision impairment,
deafness, and hearing
impairment

NA ~10 ~10

Survey of Income
and Program
Participation

Freedman and
Martin,3 1998;
Freedman and
Martin,43 1999

Rotating panel
survey
(13 000 per y
ages �50 y;
6000 per y
ages �65 y)

Noninstitutionalized
population ages
�50 y

1984-1993
(4)

Identical procedures
and questions

Difficulty seeing, lifting
and carrying, walking
up stairs, and walking
1⁄4 mile

By wave 3,
12.3 in
1984 and
16.2 in
1993 (both
death and
loss to
follow-up)

37 �5

Poor Rating

Framingham
Heart Study

Allaire et al,39 1999 Cohort in which
parents are
compared with
offspring and
spouses
(1700 per y)

Original cohort:
white residents of
Framingham, Mass,
recruited in 1948-1951,
aged 55-70 y in
1976-1978; offspring
cohort: children and
spouses of original
cohort, with preferential
recruitment of children
of parents with heart
disease, recruited in
1971-1978, aged
55-70 y in 1994

1976-1978 and
1994
(2)

Mode of interview
changed from
face-to-face to
self-administered;
ADL questions
changed

Detailed Nagi (pushing,
stooping, reaching,
writing, standing,
sitting, or lifting) and
ADL (bathing,
dressing, eating, or
transferring) items;
coded no limitation
vs any limitation

NR NR NR

*Cutler16 includes 5 national surveys of older adults evaluated elsewhere in the Table: 1984, 1989, 1994, and 1999 National Long Term Care Survey; 1992 and 1996 Medicare
Current Beneficiary Survey; 1984, 1989, and 1999 National Health Interview Survey supplemented with the 1985 and 1995 National Nursing Home Surveys; 1984 and 1995
Supplements on Aging to the National Health Interview Survey supplemented with the 1985 and 1995 National Nursing Home Surveys; 1984, 1990, and 1999 Survey of Income
and Program Participation supplemented with the 1985 and 1995 National Nursing Home Surveys. Based on detailed self-reports, prevalence of total disability, physical impair-
ment, and sensory impairment are reported. No overall rating was assigned herein due to lack of methodological details.

†NA indicates not applicable; NR, not reported; ADL, activities of daily living; and IADL, instrumental activities of daily living.
‡Study years are provided parenthetically if they are different from survey years.
§The National Mortality Followback Study is classified as fair for the purposes of evaluating changes over time in cognition in the last year of life, but because of changes in question

wording the data set is rated as poor for measuring changes over time in ADL disability in the last year of life.
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Second, these reliabilities are rarely
reported in published studies. Third, the
national surveys often rely on previ-
ously validated and widely accepted self-
assessment scales21-24 thatgenerallydem-
onstrate good internal consistency.24,25

Several of the studies2,16,42,47 included
sensitivity analyses that demonstrated ro-
bustness of findings to particular sur-
vey features that otherwise would have
contributed to a designation as fair. For
example, several studies explicitly ad-
dressed the exclusion of the institution-
alized population by combining their re-
sults with data from national nursing
home studies,2,16,42,47 and other studies
have demonstrated robustness to miss-
ing data and loss to follow-up.2,42 In these
instances we considered the relevant sur-
vey feature to be good rather than fair.

We assigned a summary rating (good,
fair, or poor) to each survey based on the
following rules: surveys with 2 or more
poor features (out of 10) at the time of
the analysis were designated to be poor;
a rating of good was reserved for sur-
veys with at least 5 good and no poor fea-
tures; the remaining surveys were des-
ignated to be fair. To assess trends in
disparities, we also considered whether
the study included statistical tests for dif-
ferences in trends over time, but we did
not explicitly rate this factor.

RESULTS
Summary of Study Evaluations

As summarized in TABLE 2, the stud-
ies considered herein were based
on 8 surveys, of which 2 were rated
as good,1 , 1 4 , 4 1 , 4 7 4 were rated as
fair,2-4,40,42-44,46,48 1 was rated as poor,39

and 1 was given a mixed rating (fair or
poor, depending on the outcome).45

The 2 surveys classified as good of-
fered different strengths and weak-
nesses. Studies based on the National
Health Interview Survey,41,47 for ex-
ample, shared the advantage of annual
surveys of independent cross-sections
of the population, but excluded the in-
stitutional population and contained
only global (nondetailed) assessments
of disability. In contrast, the National
Long Term Care Survey,1,14 one of the
best designed surveys for analyzing na-

tional disability trends, shared the fol-
lowing strengths: coverage of the full
1990 decade; inclusion of the institu-
tional population; identical field pro-
cedures; detailed disability questions;
low loss-to-follow-up rates. The only
relatively weak feature of this survey for
assessing trends (which may fluctuate
from year to year) was that it was ad-
ministered only once every 5 years.

Five data sets were rated as fair for
assessing trends because at least 1 cri-
terionwasconsideredpoor.Forexample,
at the time it was analyzed, the Asset and
HealthDynamicsof theOldestOldStudy
allowedcomparisonsofcognitioninonly
2 years, 1993 and 1998. The Medicare
Current Beneficiary Survey was limited
to a 5-year span of data (1992-1996) at
the time it was analyzed.48 The National
Mortality Followback Studies changed
its survey mode from in-person to tele-
phone; moreover, although the cogni-
tion-related questions were stable, the
disabilityquestionswerechangedexten-
sively and thus the survey is considered
fair for assessing cognition but poor for
assessing trends inADLlimitationsprior
to death. The Supplements on Aging to
the1984and1994NationalHealthInter-
view Surveys (SOA I and II) (analyzed
in 4 studies4,40,44,46) used different tim-
ing in their field procedures (ie, the SOA
I was administered at the same time as
the core National Health Interview Sur-
vey, and the SOA II was administered
7-17 months after the core). Finally,
more thanone thirdof reports in theSur-
vey of Income and Program Participa-
tion(SIPP),analyzedin2studies,3,43 were
provided by proxy respondents.

Only the Framingham Heart Study39

was consistently assigned a poor rat-
ing. The study had 2 flaws for assess-
ing national trends: it drew on a select
sample and changed how it adminis-
tered the survey (from in-person to over
the telephone) and made extensive
question changes.

Evaluation of Trends
TABLE 3 provides highlights of major
findings from each survey rated as good
or fair along with our calculations, where
data allowed, of the average annual per-

cent change (calculated as a percent-
age of the base year). In TABLE 4, we
summarize the findings across all sur-
veys by survey rating for each major out-
come category. For outcomes with es-
timates from at least 3 surveys rated
either good or fair, we also summarize
the high and low estimates of the aver-
age annual percent change.

Among the 3 surveys providing trend
estimates for the prevalence of “any dis-
ability” (ie, defined as having ADL or
IADL disability, or in some cases
ADL or IADL or being institutional-
ized),1,14,41,47,48 all 3 showed statistically
significantdeclines,withahighof−1.55%
per year and a low of −0.92% per year.

Of the 6 surveys providing trend es-
timates for ADL disability, 4 were rated
as good or fair but offered conflicting
evidence resulting in a wide range of es-
timates of the average annual percent
change, ranging from −1.38% per year
to 1.53% per year.

Four surveys provided trend esti-
mates for IADL disability and all were
rated as good or fair. Although 3 of the
4 surveys assessed trends in only IADL
disability (ie, IADL but not ADL disabil-
ity)1,14,41,47,48 and the fourth assessed
trends in any IADL disability (irrespec-
tive of ADL disability),40,46 all 4 surveys
showed significant declines in the preva-
lence of IADL disability ranging from
−2.74% per year to −0.40% per year.

Of the 4 surveys analyzed for func-
tional limitation trends, 3 were rated as
fair and 1 as poor. Of those surveys rated
as fair, 2 showed declines.3,40,43,44,46 The
only increase in functional limitations re-
lied on the Medicare Current Benefi-
ciary Survey48; however, that analysis fo-
cused on a group with only functional
limitations (but no ADL or IADL dis-
ability) and is thus difficult to interpret.

The 2 surveys, both receiving a rat-
ing of fair, that studied trends in
cognitive limitations2,42,45 showed sig-
nificant declines in severe cognitive im-
pairment, 1 among noninstitutional-
ized persons aged 70 years and older
and the other in the last year of life.

Finally, the 2 surveys3,4,40,43 that as-
sessed sensory limitations had mixed re-
sults. Analysis of the Survey of Income
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Table 3. Recent Trends in Self-reported Disability and Functioning Among Older US Adults: Detailed Findings From Surveys Rated
Good or Fair*

Survey, by Outcome Study, y Major Finding
Average Annual

% Change
Good Rating

Disability
National Health

Interview Survey
Crimmins et al,41

1997
Any disability: declined from 22.7% in 1982 to 20.2% in 1993 (significance of time parameter

in age- and sex-adjusted models, P�.05)
−0.92

ADL disability: remained level between 1982 and 1993, fluctuating between 6.4% and 8.4% . . .

Only IADL disability: declined from 14.5% in 1982 to 13.8% in 1993 (significance of time
parameter in age- and sex- adjusted models, P�.05)

−0.40

Schoeni et al,47

2001
Any disability: declined from 22.7% in 1982 to 19.3% in 1996 (significance of time parameter

in age-, sex-, and proxy-adjusted models, P�.05); trends are robust to the exclusion of
the nursing home population but may be sensitive to the growth in assisted living over
this period

−1.00

ADL disability: remained level between 1982 and 1996, fluctuating between 6.4% and 8.4% . . .

Only IADL disability: declined from 14.5% in 1982 to 10.9% in 1996 (significance of time
parameter in age-, sex-, and proxy-adjusted models, P�.05)

−1.66

National Long Term
Care Survey

Manton et al,14

1997
Any disability: age-adjusted estimates declined from 24.9% in 1982 to 21.3% in 1994

(P�.05)
−1.11

ADL disability: age-adjusted estimates declined from 13.1 in 1982 to 11.9 in 1994 (no
statistical test provided for any ADL disability)

−0.70

Only IADL disability: age-adjusted estimates declined from 5.6% in 1982 to 4.3% in 1994
(P�.05)

−1.79

Institutional population: age-adjusted estimates declined from 6.3% in 1982 to 5.2% in 1994
(P�.05)

−1.34

Manton and Gu,1
2001

Any disability: age-adjusted estimates declined from 26.2% in 1982 to 19.7% in 1999
(P�.05)

−1.55

ADL disability: age-adjusted estimates declined from 13.6% in 1982 to 10.6% in 1999 (no
statistical test provided for any ADL disability)

−1.38

Only IADL disability: age-adjusted estimates declined from 5.7% in 1982 to 3.2% in 1999
(P�.05)

−2.74

Institutional population: age-adjusted estimates declined from 6.8% in 1982 to 4.2% in 1999
(P�.05)

−2.12

Fair Rating

Disability
Medicare Current

Beneficiary Survey
Waidmann and

Liu,48 2000
Any disability: declined from 35.3% in 1992 to 32.6% in 1996 (no statistical test provided for

any disability)
−1.53

ADL disability: relatively constant from 18.0% in 1992 to 17.0% in 1996 (P�.10) −1.11

Only IADL disability: declined from 13.7% in 1992 to 12.0% in 1996 (P�.05) −2.48

Institutional population: constant at 3.6% (P�.10) . . .

Supplements
on Aging

Crimmins and
Saito,40 2000

ADL disability: controlling for age, there was a significant increase between 1984 and 1995 in
the mean number of ADL limitations (defined as unable to carry out independently)
among men and women

. . .

IADL disability: controlling for age, the mean number of IADL limitations (defined as unable to
carry out independently) declined significantly for women but not for men

. . .

Liao et al,46 2001 ADL disability: age-adjusted increases for men from 12.5% in 1984 to 14.8% in 1995
(P�.05) and for women from 16.9% in 1984 to 18.6% in 1995 (defined as a lot of
difficulty or unable)

1.53

IADL disability: no change in age-adjusted prevalence of any IADL disability (defined as a lot
of difficulty or unable) for men or women. Declines for women in age-adjusted prevalence
of �3 IADLs and for the following tasks: managing money, using the telephone, and
doing heavy housework. Declines for men in age-adjusted prevalence of unable or a lot
of difficulty using the telephone

−0.75 men
−0.68 women

Functional limitations
Medicare Current

Beneficiary Survey
Waidmann and

Liu,48 2000
Percentage with only functional limitations increased from 23.5% in 1992 to 25.2% in 1996

(P�.05)
1.45

Supplements
on Aging

Crimmins and
Saito,40 2000

Age-adjusted mean number of physical task unable to be performed declined significantly
from 1984 to 1995 among women (P�.05) but not men

. . .

Freedman and Difficulty with upper body limitations declined from 5.1% in 1984 to 4.3% in 1995 (P = .08) −1.31
Martin,44 2000 Lower body limitations declined from 34.2% in 1984 to 28.5% in 1995 (P�.001) −1.39

Liao et al,46 2001 A lot of difficulty or inability to perform tasks declined from 34.3% in 1984 to 31.2% in 1995
for men (P�.05) and from 45.2% to 41.5% (P�.01) for women. For women, declines
were observed for 7 of the 10 tasks (all but standing, sitting, and grasping); for men, only
limitations in stooping, crouching, or kneeling declined significantly

−0.75 men;
−0.20 women

Survey of Income and
Program
Participation

Freedman and
Martin3,43

1998, 1999

Any difficulty lifting and carrying declined from 23.5% in 1984 to 18.9% in 1993 (P�.001);
climbing a flight of stairs declined from 24.5% in 1984 to 22.0% in 1993 (P = .001);
walking 1⁄4 mile declined from 25.8% in 1984 to 22.3% in 1993 (P�.001) (�50 y)

−1.45

Any difficulty: lifting and carrying declined from 33.8% in 1984 to 26.6% in 1993 (P�.001);
climbing a flight of stairs declined from 34.9% in 1984 to 31.0% in 1993 (P = .001);
walking 1⁄4 mile declined from 37.6% in 1984 to 31.5% in 1993 (P�.001) (�65 y)

−1.62

(continued)
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and Program Participation3,43 showed
large declines from 1984 to 1993 in the
percentageofUSadults aged50years and
older and aged 65 years and older with
difficulty seeing. Evidence from the
Supplements on Aging to the National
Health Interview Survey showed that
rates of being blind or deaf or having
hearing impairment remained constant
between 1984 and 1995.4,40

Evidence of Trends in Disparities
It is a common finding that the oldest
old, women, blacks, and those with the
least education have the greatest dis-
ability and limitation,6 but few studies

explicitly have focused on trends in dis-
parities for major demographic and
socioeconomic groups. Of the 8 sur-
veys reviewed herein, 6 were analyzed
for trends stratified by age, race, sex, or
educational attainment or some com-
bination thereof (TABLE 5) and all but
1 survey45 were rated as fair or good.
However, only 3 of these analyses
included statistical tests for dispari-
ties.43,45,47 In TABLE 6, we categorized
for each survey through inspection
trends in disparities for each major out-
come as narrowing, widening, or not
changing and indicated in footnotes
where statistical tests were conducted.

In one case1 that rendered no clear pat-
tern to the stratified trends by age, race,
and education, this information was
omitted from the summary table.

No narrowing or widening of differ-
ences is apparent in outcomes across
age groups. Of the surveys rated as fair
or good whose data were used in stud-
ies that included statistical tests, one
showed no significant change for age
disparities in any disability47 and the
other no significant change for age dis-
parities in cognitive dysfunction prior
to death.45

The results for trends in sex dispari-
ties give the impression of narrowing,
if any change at all. Narrowing sex dif-
ferences in the mean number of IADLs
and the percentage with 3 or more IADL
disabilities,40,46 any functional limita-
tions,3,40 and vision impairments3 were
apparent (although not tested for) in
some cases but were not evident in oth-
ers focusing on the presence of any dis-
ability,47 ADL disability,40,41,46 any IADL
disability,41 or severe cognitive impair-
ment.2 The only study to test for sex dis-
parities47 did not find statistical evi-
dence of a difference for men and
women in trends in the prevalence of
any disability.

Three of the surveys have been used
to assess trends in disparities by race.
Data from the Asset and Health Dy-

Table 3. Recent Trends in Self-reported Disability and Functioning Among Older US Adults: Detailed Findings From Surveys Rated
Good or Fair* (cont)

Survey, by Outcome Study, y Major Finding
Average Annual

% Change
Cognitive limitations

Asset and Health Dynamics
of the Oldest Old Study

Freedman et al,2,42

2001, 2002
Severe cognitive impairment declined from 6.1 in 1993 to 3.6 in 1998

(P�.001)
−6.83

Significant declines reported in Freedman et al2 were not sensitive to a wide
variety of assumptions about cognition among those lost to follow-up,
nonresponse, and living in institutions. Sensitivity analyses suggest that the
percentage of all older US adults (including those in institutions) with severe
cognitive impairment declined from 8.6 in 1993 to 7.1 in 1998 (P�.05)

−2.91

National Mortality
Followback Study

Liao et al,45 2000 Significant declines in cognitive dysfunction in the last year of life depending on
sex and age

−3.28 men 65-84 y
−1.72 men �85 y
−2.38 women 65-84 y
−1.87 women �85 y

Sensory limitations
Supplements on Aging to

the National Health
Crimmins and

Saito,40 2000
Age-adjusted prevalence of hearing trouble did not change significantly for men

or women; age-adjusted prevalence of blindness remained constant
. . .

Interview Survey Desai et al,4 2001 Reports of being blind remained constant between 1984 and 1995; deafness
was about the same in 1995 as it was in 1984 (5.9% in 1984 and 7.5%
in 1995)

. . .

Survey of Income and
Program Participation

Freedman and
Martin,3,43

Reports of any difficulty seeing declined from 15.3% in 1984 to 11.6% in 1993
(P�.001, �50 y)

−2.42

1998, 1999 From 21.7% in 1984 to 16.8% in 1993 (P�.001, �65 y ) −2.26

*ADL indicates activities of daily living; IADL, instrumental activities of daily living.

Table 4. Trends in Self-reported Disability and Functioning Among Older US Adults:
Summary of Findings by Survey Rating and Outcome

Variable

No. of Surveys High, Low
Estimates of
Change, %*Decline Increase No Change

Disability
Any 2 Good; 1 fair −1.55, −0.92

Activities of daily living 1 Good; 1 poor 1 Fair 1 Good; 1 fair; 1 poor −1.38, 1.53

Instrumental activities
of daily living

2 Good; 2 fair† −2.74, −0.40

Limitations
Functional 2 Fair†; 1 poor 1 Fair‡

Cognitive 2 Fair

Vision 1 Fair 1 Fair

Hearing 1 Fair

*Average annual percent change based on surveys rated as good or fair. All estimates are based on trends that are
statistically significant at the .05 level.

†For 1 study, results were stratified by sex and showed declines for women only.
‡Survey defined this outcome as having only functional limitations (no ADL or IADL disability).
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namics of the Oldest Old Study2

showed larger declines in severe cog-
nitive impairment between 1993 and
1998 for nonwhites than whites—
suggesting the disparity between the
races may be narrowing. The 1984
and 1993 Survey of Income and Pro-
gram Participation3 showed larger
declines among blacks than among
whites or persons of other races with
respect to 3 functional limitations

and vision limitations. However, in
the only study that included tests for
trends in disparities by race, Schoeni
and colleagues47 reported no statisti-
cally significant differences in dis-
ability declines between nonwhites
and whites between 1982 and 1996,
using data from the National Health
Interview Survey.

Reports of trends in disparities by edu-
cational level have been inconsistent. De-

clines in any disability were signifi-
cantly larger for those with more than
a high school education compared with
those with just a high school education
or less.47 Declines in severe cognitive im-
pairment appeared to be largest among
those with less than a high school edu-
cation,2 but there was no significant
change in educational disparities in func-
tional limitations and vision limita-
tions over time.43

Table 5. Trends in Disparities in Self-reported Disability and Functioning Among Older US Adults by Age, Sex, Race, and Education:
Detailed Findings From Surveys Rated as Good or Fair*

Survey, by Rating Study, y

Statistical Test
for Trend

Disparities Major Findings

Age Disparities

Good
National Health

Interview Survey
Crimmins

et al,41 1997
No ADL disability: between 1982 and 1993 the proportion with ADL disability was flat for all 5-year age

groups for both men and women.
Only IADL disability: between 1982 and 1993 the proportion with only IADL disability declined across all

5-year age groups for both men and women except women ages �85 y and men aged 75-79 y

Schoeni et al,47

2001
Yes Any disability: between 1982 and 1996 all age groups experienced declines in disability and there were

no statistically significant differences across age groups in these declines

National Long Term
Care Survey

Manton et al,14

1997
No Any disability: between 1982 and 1994 declines in disability prevalence were largest for persons ages

85 y and older

Manton and
Gu,1 2001

No Any disability: between 1982 and 1999 no clear pattern in disparities in chronic disability trends when
stratified by age, race, and education

Fair
Asset and Health

Dynamics of the
Oldest Old Study

Freedman
et al,2 2001

No Severe cognitive impairment: between 1993 and 1998 declines in severe cognitive impairment largest
for persons aged �85 y

National Mortality
Followback Study

Liao et al,45

2000
Yes ADL disability†: between 1986 and 1993 increases in the percentage with no ADL disability in the last

year of life were significantly larger for those aged �85 y (vs those 65-84 y) (P�.05 for differences
between men and women)

Cognitive dysfunction: between 1986 and 1993 no significant differences across age groups in the
increases in the percentage with no cognitive dysfunction in the last year of life (P�.05 for
differences between men and women)

Survey of Income
and Program
Participation

Freedman and
Martin,2
1998

No Functional limitations: between 1984 and 1993 declines in difficulty lifting, climbing, and walking larger
for those aged �80 y than for those aged 50-64 or 65-79 y

Vision limitations: between 1984 and 1993 declines in difficulty seeing larger for those aged �80 than
for those aged 50-64 or 65-79 y

Sex Disparities

Good
National Health

Interview Survey
Crimmins

et al,41 1997
No ADL disability: between 1982 and 1993 the proportion with ADL disability was flat for all 5-year age

groups for both men and women
Only IADL disability: between 1982 and 1993 the proportion with only IADL disability declined about the

same amount across all 5-year age groups for both men and women except women aged �85 y
and men aged 75-79 y

Schoeni et al,47

2001
Yes Any disability: between 1982 and 1996 the prevalence of disability declined for both men and women,

and there was not a statistically significant difference in these declines

Fair
Asset and Health

Dynamics of the
Oldest Old Study

Freedman
et al,2 2001

No Severe cognitive impairment: between 1993 and 1998, severe cognitive impairment declined
significantly for both men and women

Supplements on
Aging to the
National Health
Interview Survey

Crimmins and
Saito,40 2000

No ADL disability: after controlling for age, between 1984 and 1994, the mean number of ADLs increased
significantly by about the same amount for both men and women

IADL disability: between 1984 and 1995 the mean number of IADLs declined only for women
Functional limitations: between 1984 and 1995 the mean number of functional limitations declined only

for women

Liao et al, 46

2001
No ADL disability: between 1984 and 1994 age-adjusted ADL disability prevalence increased a similar

amount among men and women
IADL disability: between 1984 and 1994 age-adjusted IADL disability prevalence declined for neither

men nor women; however, the age-adjusted percentage with 3 or more IADL limitations declined for
women but not men

Survey of Income
and Program
Participation

Freedman and
Martin,2
1998

No Functional limitations: between 1984 and 1993 declines in the prevalence of difficulty lifting, climbing,
and walking appear larger for women than for men

Vision limitations: between 1984 and 1993 declines in the prevalence of difficulty seeing appear larger
for women than for men

(continued)
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COMMENT
We found that for older US adults the
prevalence of any disability declined sig-
nificantly during the 1990s and that es-
timates of the average annual decline
ranged from −1.55% to −0.92% per year.
However, these improvements did not
hold across all specific measures of dis-
ability. To the contrary, late-life disabil-
ity declines have been concentrated
among IADL limitations, such as house-
hold chores, shopping, going outside,
and medication management, and
among limitations in basic physical tasks,
such as lifting, climbing stairs, and walk-
ing. Estimates of the average annual rate
of decline of the former ranged from
−2.74 to −0.40. The prevalence of se-
vere cognitive impairment also may have
declined, but this preliminary finding

needs to be verified with additional data
sources and a longer study period. Limi-
tations in hearing appear to have been
constant over the last decade. The evi-
dence is mixed for self-reported vision.

Perhaps most importantly, conflict-
ing evidence exists about ADL disabil-
ity, the most severe type of disability
generally associated with long-term care
needs. Of the surveys of fair or better
quality for evaluating trends, only the
National Long Term Care Survey found
declines; the remaining surveys showed
increases or no change. It remains un-
clear why the national surveys evalu-
ated herein provided inconsistent evi-
dence with respect to old age ADL
trends. Potential methodological ex-
planations include differences across
surveys in how questions are worded

and in defining the specific ADL activi-
ties, whether the institutional popula-
tion is included in the sampling frame,
and whether the design is cross-
sectional or panel based (the latter of
which is subject to loss to follow-up).
Analytic decisions about missing data,
nonresponse weights, and the age-
standardization of results may also con-
tribute. Resolving these inconsisten-
cies is an important next step for
understanding whether declines in se-
vere disability have been occurring.

Considerable gaps in our understand-
ing of trends in disparities across ma-
jor demographic groups remain. Al-
though none of the results we reviewed
suggested that the gaps were widening
between old and young, men and
women, or whites and nonwhites,

Table 5. Trends in Disparities in Self-reported Disability and Functioning Among Older US Adults by Age, Sex, Race, and Education: Detailed
Findings From Surveys Rated as Good or Fair* (cont)

Survey, by Rating Study, y

Statistical Test
for Trend

Disparities Major Findings

Race Disparities

Good
National Health

Interview Survey
Schoeni et al,47

2001
Yes Any disability: between 1982 and 1996, the prevalence of disability declined for both whites and

nonwhites, but there was not a statistically significant difference in these declines

National Long Term
Care Survey

Manton and
Gu,1 2001

No ADL disability: between 1982 and 1989, the difference between blacks and nonblacks widened in
the percentage with 1-2, 3-4, or 5-6 ADLs; between 1989 and 1999, the difference between
blacks and nonblacks narrowed in the percentage with 1-2, 3-4, or 5-6 ADLs

Only IADL disability: between 1982 and 1989 the difference between blacks and nonblacks
widened in the percentage with only IADLs; between 1989 and 1999, the difference between
blacks and nonblacks narrowed in the percentage with only IADLs

Institutionalized: between 1982 and 1989 the difference between blacks and nonblacks widened in
the percentage in an institution; between 1989 and 1999, the difference between blacks and
nonblacks narrowed in the percentage in an institution

Fair
Asset and Health

Dynamics of the
Oldest Old Study

Freedman et
al,2 2001

No Severe cognitive impairment: between 1993 and 1998 severe cognitive impairment declined
significantly for both whites and nonwhites; among self-respondents declines appeared larger for
nonwhites than whites

Survey of Income
and Program
Participation

Freedman and
Martin,3
1998

No Functional limitations: between 1984 and 1993 declines in the prevalence of difficulty lifting,
climbing, and walking appear larger for blacks than for whites and persons of other races

Vision limitations: between 1984 and 1993 declines in the prevalence of difficulty seeing appear
larger for blacks than for whites and persons of other races

Educational Disparities

Good
National Long Term

Care Survey
Manton and

Gu,1 2001
No Any disability: between 1982 and 1999 no clear pattern in disparities in chronic disability trends

when stratified by age, race, and education

National Health
Interview Survey

Schoeni
et al,47 2001

Yes Any disability: between 1982 and 1996, the prevalence of disability declined only for those with 13
or more years of education; this trend was statistically different from the trend (or lack thereof)
experienced by those with 0-8 (P = .01), 9-11 (P = .02), and 12 (P = .06) years of education

Fair
Asset and Health

Dynamics of the
Oldest Old Study

Freedman
et al,2 2001

No Severe cognitive impairment: between 1993 and 1998 the prevalence of severe cognitive
impairment declined significantly for all education groups; among self-respondents declines
appeared largest for those with less than 8 years of education

Survey of Income
and Program
Participation‡

Freedman and
Martin,43

1999

Yes Functional limitations: between 1984 and 1993 education disparities in difficulty lifting, climbing, and
walking did not change significantly over time

Vision limitations: between 1984 and 1993 education disparities in difficulty seeing did not change
significantly over time

*ADL indicates activities in daily living; IADL, instrumental activities of daily living.
†The National Mortality Followback Study is classified as fair for the purposes of evaluating changes over time in cognition in the last year of life; because of changes in question

wording the data set is rated as poor for measuring changes over time in ADL disability in the last year of life.
‡Freedman and Martin (1998)3 also used the Survey of Income and Program Participation to provide information on trends by education, but not tests of their statistical significance.

Because the study listed above43 uses the same survey data and does provide such tests, only it is included herein.
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whether the gaps have narrowed or have
remained stable for these groups over the
last decade remains unclear. For edu-
cational disparities, the only study with
statistical tests for disparities and based
on survey data with a rating of good
found the disability gap was widening.
Notably, only 3 of the studies that ana-
lyzed disparities included statistical tests
of disparities. Future work would do
well to focus on rigorously examining
trends in important disparities. A thor-
ough understanding of trends in dis-
parities is critical not only for identify-
ing groups that might benefit from
various health-related interventions but
also for projecting the future course of
population-level health trends.

Not all studies of late-life disability and
functioning trends are equally valid.
Only 2 out of the 8 surveys reviewed
herein received a rating of good. The ma-
jority had at least 1 poor feature, which
varied from survey to survey. Many stud-
ies failed to report critical pieces of in-
formation relevant for assessing the va-
lidity of findings or did not attempt to
investigate sensitivity to missing data.
And, with 2 exceptions,2,42 the studies
reviewed herein relied on ratios of dis-
ability and functioning. Supplementa-
tion of self- and proxy-reported items
with performance-based measures,
which may evaluate capacity indepen-
dent of changes in attitudes, environ-
ments, and adaptations, could help mini-
mize issues related to item consistency
and interpretation in future studies of
disability trends.50

Pinpointing explanations—includ-
ing the role of medical care—for the
population-level shifts in late-life health
continues to be a high priority for future
research. Thus far the search for poten-
tial explanations for improvements has
been extremely limited in scope,16 with
investigations focusing largely on shifts
in the demographic and socioeco-
nomic status of older adults2,3,43,47,48 and
on changes in the late-life chronic dis-
ease profile and treatment of disease.44

To date, the empirical evidence has not
provided overwhelming support for
any causal hypotheses, although the
increase ineducational attainmentof the

older population has been consistently
identified as correlated with these
shifts2,3,43,47,48 and improvements in func-
tioning have occurred despite increased
reports of chronic conditions.44 Our syn-
thesis suggests that the search should be
broadened to examine sets of factors re-
lated to the performance of IADLs and
the physical and cognitive abilities that
underlie them. For example, future re-
search could focus on the role of the
physical environment (meaning assis-
tive technology and modifications to the
home environment that may make these

tasks easier to carry out); efforts aimed
at preventing, reversing, and generally
slowing the progression of physically
and cognitively disabling conditions (in-
cluding innovations in the growing field
of rehabilitative medicine); and events
that occur earlier in life that may be
linked to both education and late-life
functioning.

Finally, despite studies suggesting
continued declines in disability will off-
set the effects of population aging on the
size of the older disabled popula-
tion,18,48 the implications of our find-

Table 6. Trends in Disparities in Self-reported Disability and Functioning Among Older US
Adults Summary*

Variable

No. of Surveys

Narrowed Widened No Change

Age
Disability

Any 1 1†

Activities of daily living 1†‡ 1

Instrumental activities of daily living 1

Limitations
Functional 1

Cognitive 1 1†

Visual 1

Sex
Disability

Any 1†

Activities of daily living 2

Instrumental activities of daily living 1 1

Limitations
Functional 2

Cognitive 1

Visual 1

Race
Disability

Any 1†

Activities of daily living

Instrumental activities of daily living

Limitations
Functional 1

Cognitive 1

Visual 1

Educational achievement
Disability

Any 1†

Activities of daily living

Instrumental activities of daily living

Limitations
Functional 1†

Cognitive 1

Visual 1†

*Hearing limitations data were not reported.
†Statistical test for trends in disparities included.
‡Study rated poor.
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ings for the future demand for medical
care suggest that caution is in order.
Without better insight into the causes
of these improvements, it remains un-
clear whether medical expenditures have
fueled health improvements or whether
health improvements will help save
medical costs in the future. The lack of
consensus on trends in severe personal
care disability—clearly the most expen-
sive form of disability—further contrib-
utes to the uncertainty as to whether the
improvements in old age health wit-
nessed to date will yield cost savings to

public programs paying for home- and
community-based and institutional care.
Certainly the relatively wide range of es-
timates across studies and dearth of con-
sensus on trends in disparity suggests
that predictions of the future size and
composition of the older disabled popu-
lation based on findings from a single
study may be misleading. Predictions
aside, the framework presented herein
could well serve as a guide for assess-
ing and maximizing the validity of fu-
ture studies of old-age disability and
functioning trends.
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