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Explaining Disability Trends in the U.S.
Elderly and Near-Elderly Population

Yigun Chen and Frank A. Sloan

Objective. To examine disability trends among U.S. near-elderly and elderly persons
and explain observed trends.

Data Source. 1996-2010 waves of the Health and Retirement Study.

Study Design. We first examined trends in Activities of Daily Living and Instrumen-
tal Activities of Daily Living limitations, and large muscle, mobility, gross motor, and
fine motor indexes. Then we used decomposition analysis to estimate contributions of
changes in sociodemographic composition, self-reported chronic disease prevalence
and health behaviors, and changes in disabling effects of these factors to disability
changes between 1996 and 2010.

Principal Findings. Disability generally increased or was unchanged. Increased
trends were more apparent for near-elderly than elderly persons. Sociodemographic
shifts tended to reduce disability, but their favorable effects were largely offset by
increased self-reported chronic disease prevalence. Changes in smoking and heavy
drinking prevalence had relatively minor effects on disability trends. Increased obesity
rates generated sizable effects on lower-body functioning changes. Disabling effects of
self-reported chronic diseases often declined, and educational attainment became a
stronger influence in preventing disability.

Conclusions. Such unfavorable trends as increased chronic disease prevalence and
higher obesity rates offset or outweighed the favorable effects with the result that dis-
ability remained unchanged or increased.
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Longevity has increased in the United States, but trends in population health,
including rates of disability, are less clear. Previous studies based on data
immediately before and for the early years of the 21st century generally have
reported declining disability trends among the elderly population (Cutler
2001; Manton, Gu, and Lamb 2006). However, more recent studies have
shown either an increasing or no disability trend among the elderly (Seeman
et al. 2010; Crimmins and Beltran-Sanchez 2011; Freedman et al. 2013).
Evidence on disability trends for near-elderly persons is comparatively sparse
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with mixed results (Martin, Schoeni, and Andreski 2010; King et al. 2013;
Martin and Schoeni 2013), possibly due to different disability measures or
time periods used.

Whether disability rates are declining is important for several reasons.
First, such trends affect future expenditures on personal health care services.
Second, trends in disability affect future demand for long-term care services in
terms of both facilities and personnel. Third, disability is closely linked to
quality of life, particularly of the elderly, the group in which disability is most
prevalent.

To the extent that disability rates have changed, it is important to know
why these changes have occurred. Improved socioeconomic status (SES)
composition of the population, including increased educational attainment
and higher real household income (McLaughlin et al. 2010; Reynolds and
Crimmins 2010) may have lowered disability rates. More highly educated per-
sons may be more efficient in illness management (Grossman 1972) and have
less exposure to job-related health risks (Cutler 2001).

Several factors, however, are known to increase disability. First,
although there is some evidence that disability rates conditional on having
a chronic disease have declined (Cutler 2005; Cutler, Landrum, and Stew-
art 2009b), having chronic diseases remains an important predictor of dis-
ability. Nearly one-quarter of persons with chronic diseases have at least
one activity of daily living (ADL) limitation (Anderson et al. 2004). Second,
obesity increases the probability of being disabled, both directly, for exam-
ple, through strain on lower extremities, and indirectly through its effects
on increased prevalence of chronic diseases (Alley and Chang 2007; Al
Snih et al. 2010), such as diabetes mellitus. Another study reported that
prevalence of severe obesity (body mass index [BMI] >35) increased six
percentage points during 1985-2000 among persons aged 50-69 years
(Sturm, Ringel, and Andreyeva 2004). If the observed upward trend of
obesity rates were to continue (as it has), disability prevalence measured as
having any ADL limitation would increase by one more percent annually
compared with no obesity increase. Third, heavy drinking and smoking are
leading risk factors for heart disease, respiratory disease, and stroke
(Sundell et al. 2008; Roerecke and Rehm 2010; Shah and Cole 2010), and
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all are important precursors for disability. Their declining prevalence may
have lowered disability rates (Garrett et al. 2011; Jemal et al. 2011; Daw,
Nowotny, and Boardman 2013).

Although some studies have investigated explanations of disability
trends (Freedman and Martin 1998; Freedman et al. 2007; Schoeni, Freed-
man, and Martin 2008), only a few have gauged the relative importance of the
examined factors in explaining disability trends (Freedman et al. 2007; Schoe-
ni, Freedman, and Martin 2008). Without a rigorous evalution of the relative
importance of underlying causal factors, it is difficult to formulate a compre-
hensive strategy to promote population health. Also, few earlier studies (e.g.,
Cutler, Landrum, and Stewart 2009b) have quantified the importance of inter-
temporal changes in disabling effects of factors contributing to disability
trends, for example, trends in disabling effects of chronic diseases, smoking
and heavy drinking, or in improvements in functioning associated with higher
educational attainment.

This study investigated changes in disability prevalence in the United
States among persons aged 53—88 years during 1996-2010. We used decom-
position analysis to estimate contributions of changes in population sociode-
mographic composition, chronic diseases, and health behaviors, and trends in
their disabling effects during the same period to disability trends. While most
studies have focused on ADL and instrumental activities of daily living
(TADL) limitations (Freedman et al. 2007; Aranovich et al. 2009; Seeman
et al. 2010), we used four additional measures of disability. The four measures
are among the precursors of ADL and IADL limitations. There are notable
differences in trends using alternative measures.

Data

Data for this study came from 1996 to 2010 waves of the health and retire-
ment study (HRS). We treated the HRS data as a time series of cross-sec-
tions. The HRS is a biannually conducted, nationally representative
longitudinal survey of persons aged 50+ years and their spouses or partners
who could be of any age. The HRS has administered a consistent set of
disability measures across waves. It provides six disability indexes derived
from specific sets of tasks, enabling us to attain an overview of how each
dimension of physical functions has changed over time. The HRS covers
the baby-boom generation (persons born 1946-1964), allowing us to exam-
ine disability trends in a population group soon to dominate the U.S.
elderly population.
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Disability Measures

We used the following six primary functional limitation indices from RAND
HRS data: number of ADL, IADL, mobility, large muscle, gross motor, and
fine motor limitations. The RAND HRS data first derive a variable that indi-
cates whether the respondent has difficulty in performing a task (1 = difficulty,
0 = no difficulty), then generate all the six indices by the sum of number of dif-
ficulties that a person has in completing a particular set of tasks. Each set of
tasks represents one dimension of functioning. The tasks included in the ADL
limitations measure are bathing, dressing, eating, getting in or out of bed, and
walking across the room. The other indexes include the tasks of IADL limita-
tions—using a phone, handling money, preparing meals, shopping and taking
medication; mobility index—walking one block, walking several blocks, walk-
ing across the room, climbing one flight of stairs and climbing several flights
of stairs; large muscle index—sitting for 2 hours, stooping, kneeling or couch-
ing, getting up from a chair, and pushing or pulling large objects; fine motor
index—picking up a dime, eating, and dressing; and gross motor index---
walking one block, walking across the room, climbing one flight of stairs, and
bathing.

Analysis

We divided our study sample into six age groups: 53-58; 59-64; 65-70; 71—
76; 77-82; and 83-88, that is, two groups of near-elderly, and four groups of
elderly persons. This grouping allowed for separate analysis of the near-
elderly, persons aged 53-64, and elderly persons, those aged 65+.

We first examined whether there were statistically significant changes in
the study’s disability measures and in the explanatory variables, including so-
ciodemographic characteristics, self-reported chronic diseases, and health
behaviors among HRS participants between 1996 and 2010. Then we used
decomposition analysis to estimate the relative importance of sources of the
differences in disability indexes between 1996 and 2010: (1) the roles of trends
in the sample population’s sociodemographic characteristics, chronic diseases,
and health behaviors (compositional effect) and (2) trends in the above factors’
disabling effects (structural effect).

2010 -
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1996 .
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Equation (la) shows the relationship between disability measures and
the explanatory variables in 2010 (Y2010), Equation (1b) is the counterpart for
1996. The subscript 7 is for individual 4. The vector X represents sociodemo-
graphic variables, including age, gender, race, ethnicity, marital status, and
educational attainment measured in years of schooling completed, and house-
hold income. The second set of explanatory variables, diseases, consists of
binary variables for ever having been told by a physician that the person had
hypertension; diabetes mellitus; cancer; chronic lung problems; heart prob-
lems; psychiatric problems; stroke; and arthritis or rheumatism. Covariates
for HealthBehaviors include self-reports of whether the person is obese (BMI
>30), heavy drinking (>two drinks daily), current smoker, and former smoker.

Taking the difference between equations (la) and (1b) yields equa-
tion (2)":

2010 1996 5 5 L 3 3
Y70 =Y = (Bogoto — Po,ioss) + Zk:1 Xi2010(Br.2010 — Br.1996)
Axstructural effect)

K - _ .
+ Zk:1(Xk~2010 — X1.1096) Br. 1996 (2)

A% (compositional effect)

The first term on the right of equation (2) is for the change in the inter-
cepts for 2010 and 1996, which are temporal changes not associated with the
examined explanatory variable. The second term, the summation over
explanatory variables 1 to K, represents the sum of the products of the values
of the K explanatory variables for Xin 2010 and the corresponding changes in
parameter estimates between follow-up (2010) and baseline periods (1996).
The sum of the products represents the total change less the intercepts due to
changes in effects of each explanatory variable on being disabled, assuming
the structure of the follow-up period, 2010. The third term is the sum of prod-
ucts of changes in levels of explanatory variables and the effects of these vari-
ables on disability that prevailed in the baseline period. We conducted the
decomposition analysis using Stata 11’s Blinder-Oaxaca twofold decomposi-
tion for linear regression models (Jann 2008).

Decomposition analysis has been widely applied to study labor market
outcomes, such as sources of differences in wages between men and women,
categorized as differences in wage determinants such as work experience and
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Figure 1: Disability Trends
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differences in effects of various determinants of wages, which if unfavorable to
a particular group, for example, women, has been interpreted as wage discrim-
ination against that group (Blinder 1973; Oaxaca 1973; Fortin, Lemieux, and
Firpo 2011). This type of analysis has also been used to identify components of
differences between two rates (Kitagawa 1955), and more recently extended
to partition intertemporal changes in disability (Freedman and Martin 1999;
Freedman et al. 2007).

One potential limitation of applying decomposition analysis in this
study is focusing on two single waves, 1996 and 2010. The estimated disability
trends may be sensitive to the choice of the specific waves. However, the pat-
tern of estimates of mean disability measures for each wave, 1996-2010, indi-
cates that the choice of 1996 and 2010 is representative of disability trends
over 1996-2010 (Figure 1).

RESULTS

Overall, disability tended to increase or remain the same between 1996 and
2010 (Table 1), except for the number of ADL limitations among persons aged
83-88 years for whom the mean number of limitations declined from 1.00 in
1996 to 0.87 in 2010. Increased disability trends were more frequent among
the near-elderly than the elderly population. The younger near-elderly group,
ages 53-58 years, experienced statistically significant increases on four



HSR: Health Services Research 50:5 (October 2015)

1534

‘uoy

-B)IWI] JO SYUNOD Aq paInseauts ST AJ[IQeSIP {[2AS] 0] ‘G ‘00T JE JURIYTUSIS SOABM POUIIIEXD OM) UIIMIO] IOUIIJIP SUBIUL A[OATIAASIT 4y s “4s s “SHON

£6€°T 995 862G 111G sre'e 158G 616G 869°T S1LT 1167 119°T L80F SUONBAISQQO
87°0 67°0 §geo Ge0 9 Y20 81°0 L0 #8170 gr'o ¥1°0 €ro 100w auLL
[qq! €l 18°0 8L°0 #6570 ¥5°0 #8770 6€°0 Py geo #9670 €0 10j0W SSOLH
wxx9L71 €91 #xx09'T ge'l #x ST €a'1 #xGET cl'l A ITT wxxC LT [qU s d8re]
#0600 L8'1 #8951 9¢'1 ! 80T P! 880 #:x066°0 ¢80 #+680 ¥L°0 Apqo
1071 90'T §gg'0 0] ce0 Ge0 GG'0 €60 #:xV G0 L0 #8170 q1r'o Tavl
#+L8°0 I L5°0 95°0 8¢°0 8¢°0 8C°0 g0 Ay €60 €60 61°0 av
0Loc 9661 oLoc 9661 oLoc 9661 0Loc 9661 oLoc 9661 0Loc 9661 4D
dnosx) a3y

888 811 9L-1L 0L-69 Y966 866
dnoin) a8y £q saSueyp Aniqesiq  :1 9[qel



Explaining Disability Trends in the U.S. 1535

measures, JADL limitations, and mobility, large muscle, and gross motor
function indexes. The 59-64 age group experienced statistically significant
increases in disability on all measures. By contrast, there were statistically sig-
nificant increases in disability rates on only three measures among persons
aged 71-76, and on two measures in the 77-82 and 83-88 age groups. There
were statistically significant increases in the mobility and large muscle indexes
in all age groups.

Substantial changes in demographic mix occurred in our analysis sam-
ple between 1996 and 2010 (Table 2). Most notably, mean educational attain-
ment increased from 1 to 2 years. The sample proportions of Hispanic
persons increased, especially for near-elderly persons. Proportions of cur-
rently married individuals increased among older individuals but decreased
markedly among the near elderly. Real household income increased for the
59-64, 71-76, and 77-82 age groups. The prevalence of several self-reported
chronic diseases increased, most notably diabetes mellitus, hypertension, can-
cer, psychiatric diseases, and arthritis, particularly arthritis in the older age
groups. In the health behavior category, rates of smoking decreased while
obesity increased substantially. There were no changes in prevalence of heavy
drinking apart from the 83-88 age group for whom there was an increase from
0.02 in 1996 to 0.04 in 2010 in the proportion of heavy drinkers.

The decomposition analysis was based on predicted differences in num-
bers of limitations in different disability measures over a 14-year period,
1996-2010. Predicted differences tended to match actual differences (Table 3).
The largest difference between predicted and actual differences was for the
large muscle index among persons aged 53-58 (0.038). Negative predicted
differences, that is, lower disability in 2010 than 1996, only occurred in the
elderly age groups.

Changes in sociodemographic composition tended to lower disability.
For example, sociodemographic shifts accounted for a 0.064 decline in the
number of ADL limitations among persons aged 83-88, which was as
around half of the predicted change between 1996 and 2010 in ADL limita-
tions (—0.114). Overall, changes in sociodemographic mix had large
impacts on disability changes in the older age groups, while relatively
minor impacts on disability among the near-elderly persons, except for the
large muscle index.

The rise in self-reported chronic disease prevalence during 1996-2010
consistently increased disability. The adverse effects of growth in chronic dis-
ease prevalence most often exceeded the favorable impacts of changed socio-
demographic mix on disability.
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Increased obesity rates had minor impacts on trends in ADL and IADL
limitations and the fine motor index, but the magnitudes of obesity’s unfavor-
able effects on lower-body physical function, measured by the mobility, large
muscle, and gross motor indexes were comparable to or even exceeded the
favorable effects of sociodemographic shifts. The decline in smoking was a
favorable development but had small impacts on disability trends.

Changes in prevalence of the above factors mostly explained predicted
changes in disability among near-elderly persons in ADL and IADL limita-
tions, gross motor and fine motor function, but had a lesser role in explaining
disability trends among elderly persons on the same disability measures.
Some unexplained changes in predicted values for the elderly groups, that is,
empirical counterparts of Zf;l Xk"QOlo(ﬁA £2010 — B 1906) from equation (2),
were as large or exceeded the explained changes.

The three most important single causes of the explained part of disability
changes corresponding to S°5 | = (Xp9010 — Xi.1006) ﬁ“g% in equation (2)
are listed in Table 4. Among all the disability indices for all age groups,
increased educational attainment was usually among the top three individual
causes of disability declines. Other common individual causes of disability
changes were changes in prevalence of self-reported diabetes mellitus, psychi-
atric conditions, and arthritis, all of which tended to increase disability preva-
lence. Changes in psychiatric disease prevalence over time had an important
role in explaining disability changes in the younger age groups, but they had
little effect on such changes for the eldest group. By contrast, changes in arthri-
tis prevalence were always major causes of disability changes among the older
cohorts, but they had only minor effects for near-elderly individuals. Changes
in obesity prevalence were a major cause of decreased mobility, and large
muscle and gross motor function. The other causes of disability changes only
appeared among the top three occasionally: age; black race; female; and
hypertension.

Changes in the underlying parameters between 1996 and 2010 (struc-
tural changes) were statistically significant at the 5 percent level or better in
only a minority of cases (Table 5). The marginal protective effect of educa-
tional attainment, when significant, increased over time. For example, an
added year of school reduced the number of ADL limitations for the 71-76
age group on average by 0.222 more in 2010 than in 1996. The other statisti-
cally significant changes in parameters were for self-reported chronic diseases.
The largest changes were for arthritis. Thus, although the prevalence of arthri-
tis increased markedly between 1996 and 2010, its disabling effect diminished



HSR: Health Services Research 50:5 (October 2015)

1540

191394 10 [2A9] )G 21 Je uﬁﬁo@mﬂﬁwmw 9.Je SJUIAYJI00 [ 970N/

6¥9C 69€7 991°9 €19 935'L 869°C 679C 69€7 9919 €I19% 9%C°L 869°C suoneAlesqO
¥10°0 010°0 ¥00°0 2€0°0 0200 L10°0 95290
$50°0 9€0°0 %500 910°0 150°0 TLO0  TVO0 sOLYITY
€100 9000 810°0 S10°0 €100 9800 1700 0€0°0 OLeIYRAS ]
6000 600°0 8000 8900 ¥20°0 1800 SG0°0 g10°0 §919qEIJ
L10°0— %%0°0 uorsuayrodALy
€10°0— 600°0— 0L0°0— 0€0°0—  0€0°0— uoneanpy
Nﬂﬁvﬁm Jojoux Oﬂm g Nﬂﬁvﬂm Jojoua mthU
8200 190°0 700 8600 6€0°0 0200 0900 €500 6€0°0 95990
160°0 ¥IT0 GEro €600 £90°0 gero - 8800  S¥0°0 SHLYITY
9900 150°0 6500 €700 ouerAsg
L1070 9SBISIp 1B
€€0°0 690°0 Te0'0  TV00 120°0 saPqeI
9%0°0 0700 uorsuarad A
€€0°0— ¥¥00—  0¥00—  630°0—  €L0°0— 0700— 1800~ uonednpy
L10°0— v00 orewd g
xopur Jpasnux a8xre| xopur AYIqO
2100 AsaqO
$50°0 LE0°0 6700 8200 0300 sOLYIY
¥10°0 Ge0°0 1€0°0 120°0 %200 GI00 8300 €600 ¥20°0 ORIYRAS ]
6000 ayong
L¥0°0 9200 010°0 0900 %200 S10°0 €10°0 010°0 sapqeI(
LS0°0—  0F0'0—  6100—  ¥30'0—  ¥G00—  €100—  €50°0— S100—  610°0— uoneonpy
910°0— g
600°0— ady
suonerw| TAVI suoneywI TAV
888 781L 9L-1L 0,69 Y965  8S€C 8858  T8LL 9L7IL  0OLG9 Y966  86-¢¢

0102-9661 ‘seSuey)) Lnpiqesi( jo sesne)) yuerrodwr] 1SOI 991y [, :F 9[qe],



1541

Explaining Disability Trends in the U.S.

18719 10 [9A3] 0/,G A} J& JUBIYIUSIS dIE S)USIII0D [ 0N

6¥9°C 69€¥ 991°9 €19y 93G'L 869°¢ 679°C 697

L5600~ 020°0— L00°0—
910°0—
610°0
860°0— 60°0—
7900~
ILI'0—  2020— IST0— €710~
X9pur J0j0owx ULy
€€0°0
g10'0—  ¥10°0—
££0°0—
6€1°0—
X9put Iposnux QMHNJ—”
84I'0— 1ST°0—
0€0°0—
§c0'0— €10°0— ££0°0—
€50°0—
cv00—
060°0— o1 0—
019°0— 81¢°0— 0¥7'0—  0I€0—
suoneyu] TAVI

9919 €19%  9%G'L 869G SUONEAIdSqQ)

SOLIYY

9SEASTP OLNBIYIAS]

610°0— ayong

6200 9SBISIP 1TBIL]

120°0 aseasip Suny

810°0 190UE))

sajqeI(]

uorsuayradAgg

7ye0— uonednpy

X3PUI I0)OUI SSOIN)

SOLIYIY

9SBISIP OLEIYIAS ]

S10'0— jong

170°0— sajeqeI(]

uorsuayradALy

€060~ 88C0—  1G¥V0— uoneonpy

xoput HIIqOW

SnLIYITY

9SBASTP OLNRIYIAS]

€600~ 00— ayong

600 9SBASIP 1B ]

1€0°0— aseasIp Sun

I190UR))

sa1oqEI(]

uorsuayradAry

G660~ uonednpy
suoneyuI AV

888 87LL 9L-1L 0L=59 79766 86¢€¢ 8§88 8-1LL

9L-1L 0L—59 79766 866G

SUOT)IPUO)) JTUOIY ) pUE UOHEINPT JO SIJJF Sur[qesi(] ur sasuey)) :¢ d[qel,



1542 HSR: Health Services Research 50:5 (October 2015)

markedly as well. Disabling effects also decreased for other chronic diseases,
but there were one or two increases for cancer, lung diseases, heart problems,
and psychiatric. There were nonsignificant or only small changes in marginal
effects of being obese, smoking, and heavy drinking over time.

To investigate whether a change in eligibility criteria for Supplemental
Security Income (SSI) and Social Security Disability Insurance (SSDI) may
have led to an increase in self-reported impairment rates, especially for per-
sons under age 65, we redid the decomposition analysis, adding a covariate
for whether the respondent was an SST or SSDI recipient.” We limited our sen-
sitivity analysis to near-elderly groups since SSI/SSDI enrollment data were
not available for older age groups for the baseline year. Results are similar to
those reported in Table 3.

An appreciably higher percentage of respondents were interviewed in
person in 2010 than in 1996 when a majority of respondents were interviewed
by telephone. In another sensitivity analysis, we added a covariate for inter-
view mode.” The addition of mode led to minor changes in the decomposition
results, but no changes were of sufficient magnitude to affect our substantive
findings.

DISCUSSION

With the exception of ADL limitations among persons aged 83—88, the mean
number of limitations increased or remained unchanged for both near-elderly
and elderly persons in the United States during 1996-2010. The increases
were more apparent for near-elderly than for the elderly population, espe-
cially for the ADL and IADL limitations. The most consistent increases in lim-
itations were for lower-body function, as reflected in unfavorable trends in the
mobility, large muscle, and gross motor function indexes. Such limitations
place older persons at increased risk of falls (Hernandez, Goldberg, and Alex-
ander 2010).

If anything, changes in sociodemographic mix during 1996-2010 should
have led to decreased disability among both near-elderly and elderly persons.
Notable among these changes was an increased educational attainment of a
year or more over a time span of only 14 years. However, these favorable
effects were offset by the growth of self-reported chronic disease prevalence.
Smoking and heavy drinking rates decreased, but these factors contributed lit-
tle to disability changes. Increased obesity prevalence generated sizable effects
on the measures of lower-body function, that is, the mobility, large muscle,
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and gross motor indexes. Protective effects of educational attainment
increased during the observational period. Moreover, disabling effects of
some self-reported chronic diseases declined. Such declines were the largest
for arthritis.

Our results are consistent with recent studies demonstrating nondeclin-
ing disability trends among the elderly and increasing disability rates for the
near-elderly (Weir 2007; Martin et al. 2010; Seeman et al. 2010; Lin et al.
2012; Freedman et al. 2013). Such results are potentially important for several
reasons. First, early retirement due to disability may place an additional finan-
cial burden on already financially distressed social insurance programs, such
as SSDI (Autor and Duggan 2006). Second, if the increase in disability among
the near elderly portends more disability when these individuals turn 65, this
will impose an increased financial burden on Medicare as well as on long-term
care and public programs that finance such care, especially Medicaid. But such
concern may be mitigated by the low actual rates of limitations among the
near-elderly persons.

Some variation in results on different disability measures may reflect the
different nature of these measures. For example, ADL and IADL limitations
are more likely to be affected than gross motor index by changes in use of
assistive technology and environmental changes, such as availability of ramps
and wider door sizes. Obesity may be more strongly associated with mobility
than fine motor limitations.

The sociodemographic composition of the older population has chan-
ged considerably in the United States in recent decades, and this shift has
played a substantial role in improving disability trajectories, especially for
older elderly persons. Most important, the large increase in educational attain-
ment and in advantages of higher education attainment for functioning
accounted for considerable declines in disability rates, particularly in the older
age groups. More highly educated persons are more likely to work in white-
collar jobs, which expose them to fewer job-related health risks (Kanjilal et al.
2006; Fisher-Hoch et al. 2010). Additionally, more highly educated persons
tend to be more efficient in managing illness (Grossman 1972), more likely to
use higher-quality assistive technology, and be more willing and able to adjust
environment to cope with disability (Hoenig, Taylor, and Sloan 2003; Cutler,
Landrum, and Stewart 2009a). The increased marginal effect of educational
attainment over 1996-2010 could reflect larger marginal effects at higher lev-
els of such attainment and/or more widespread health knowledge among the
population.
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The declining debilitating effects of chronic diseases, which are con-
sistent with earlier studies (Cutler 2005; Freedman et al. 2007; Cutler,
Landrum, and Stewart 2009b), may reflect increased treatment intensity
(Kurtz et al. 2005; Mettler et al. 2009), including greater application of
technologies existing in the base year and application of technologies
introduced since then. Cutler (2005) inferred that use of treatments for
acute myocardial infarction (AMI), for example, beta-blockers, aspirin,
and ACE inhibitors at hospital discharge and reperfusion and other surgi-
cal procedures, may have increased the AMI survival probability of
elderly persons in a nondisabled state up to 50 percent. Replacement rates
of hip and knee joints per year in patients, mostly with osteoarthritis,
roughly doubled during 1990-2002 (Kurtz et al. 2005). These procedures
have advanced in both surgical techniques and materials, and are much
less risky than in the past. There are concurrent increases in use of medi-
cations for arthritic and rheumatic conditions. These trends were reflected
in our results that there were 0.066-0.158 declines in the average number
of limitations among persons having arthritis from 1996 to 2010.

Or, not mutually exclusive with the declining debilitating effects, the
declining marginal effects could reflect changes in rates of ascertainment of
underlying chronic diseases, especially for chronic diseases at an earlier stage
in the disease process. Higher rates of diagnosis may reflect the availability of
new therapeutic interventions since more effective therapies provide a greater
incentive for diagnosis. Given available data, it is not possible to distinguish
the effects of greater ascertainment from the role of greater treatment intensity
and technological change.

The declines in debilitating effects of chronic diseases were more likely
to occur among elderly than near-elderly persons. Such trends may reflect bet-
ter access to medical care among the elderly population as they have compre-
hensive health insurance coverage provided by Medicare.

Obesity rates increased dramatically, and this is reflected in increases in
self-reported arthritis and in the indexes for lower-body function. Further
increases in demand for such surgical interventions as total hip and knee
arthroplasty can be anticipated for this reason. Smoking prevalence
decreased, but it had little impact overall on disability trends.

The major strength of our study is the use of decomposition analysis to
investigate explanations for increased disability trends, which allowed for con-
sideration of both roles of trends in prevalence of examined factors, composi-
tional changes, and in structural changes in disabling effects of the analyzed
factors. Decomposition analysis is widely used and has many well-docu-
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mented advantages (Fortin, Lemieux, and Firpo 2011). We also bridged gaps
in earlier literature by explaining disability trends among the near-elderly
population.

We also acknowledge several study limitations. First, a limitation of
decomposition analysis is the assumption that the disability differentials
between baseline and follow-up can be explained by the analyzed factors.
To the extent that the underlying model is misspecified, this will affect the
results of the decomposition analysis. Second, observations of persons
aged 53 and 54 in 1996 were mainly spouses or partners of main respon-
dents. This may have introduced a minor bias in baseline values for the
53-58 age group. Third, the increase in the percentage of persons institu-
tionalized (1.7 percent in 1996 vs. 3.9 percent in 2010) over the study per-
iod may have led us to slightly underestimate disability among the older
old in 2010.

CONCLUSION

In sum, using several alternative measures, we found the mean number of lim-
itations increased or remained unchanged for both near-elderly and elderly
persons in the United States during 1996-2010. Changes in sociodemographic
mix overall tended to reduce disability. Increased prevalence of chronic dis-
eases, as reported by respondents to the Health and Retirement Study,
increased it, although the disabling effects of chronic diseases tended to dimin-
ish. Changes in smoking rates, although sizable, had a minor effect on disabil-
ity among the elderly and near-elderly persons.
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NOTES

1. The decomposition can also be written by exchanging the reference group:

2010 996 3 5 K & 5 3
VP01 = (Bosoro — Boases) + Y, Xeoos (Braoro — Proos)
K - _ -«

+ > o (Keaoro — Xi1006) Br2010

We preferred equation (2) since it frames the analysis in terms of population charac-
teristics prevailing in the recent year (using X000 rather than X; 96 in the struc-
tural part). It first applies changes in the parameters between 1996 and 2010 to the
composition of the follow-up population (the 2010 group), then adds the changes in
disability that would have occurred because of these population composition shifts
if there had been no changes in the parameters between 1996 and 2010. Alterna-
tively, the less preferred specification begins with the population composition as it
existed in 1996. However, it seems more relevant to focus on a population that
existed in a recent year, which is the more interesting population currently.

2. Results are presented in Appendix Table 1.

3. See results in Appendix Table 2.
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