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Abstract

Background—Downward trends in activity limitations among the older U.S. population have
recently plateaued, while activity limitation among the pre-retirement population has increased.

Objectives—Update temporal trends in limitations in sensory and physical functions,
instrumental activities of daily living (IADLS), and activities of daily living (ADLs) for the 40-64
and 65-and-over U.S. populations; assess the extent to which trends in education, smoking, and
obesity could account for the trends in limitations; and examine trends in conditions cited as
causes of limitations, their durations, and proportion of life spent with them.

Methods—Multivariate analysis of the 1997-2010 National Health Interview Survey.

Results—For the younger group, there have been increases in all limitations, except trouble
hearing, which has declined. Increased obesity could account for the increases in vision, physical
function, and IADL limitations. Musculoskeletal conditions, such as arthritis and back/neck
problems, are frequently cited as causes of limitation, and there are growing roles for depression
and nervous system conditions.

For the 65-and-over group, there have been decreases in all limitations, except difficulty with
physical functions, which is up. Increased education could account for the decline in ADL
limitation, and increased obesity could account for increased difficulty with physical functions.
Musculoskeletal conditions are also frequently cited as causes of limitation, but declines in heart-
and vision-related limitations have been important.
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Conclusion—Trends should continue to be monitored closely for both groups, since younger
people have not experienced the improvements of the older group, but are its future members.
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INTRODUCTION

One of the most important findings in disability research in recent decades has been that the
prevalence of late-life limitation in the United States decreased from the mid-1980s through
the late 1990s. This trend was first documented by Manton and colleagues using data from
the National Long Term Care Survey (NLTCS)! and subsequently confirmed by multiple
other studies, including a collaborative effort by Freedman and colleague who analyzed data
from five national surveys including the NLTCS.2 No one factor appears to be responsible
for this improvement, but among those likely playing a role are decreases in cardiovascular,
musculoskeletal, and vision problems and increases in education and use of assistive
technology.3

However, a more recent collaborative project concluded that there was a plateau in activity
limitation among the 65-and-over population from 2000 to 2008.% Results vary by specific
survey, measure of limitation, subperiod, and age group, but the overall impression is one of
no change. There is also mounting evidence that activity limitation has increased, albeit
from a very low level, among those approaching retirement age.>6.7 For example, Martin
and colleagues found an increased need for help with some activities for the 40 to 64
population from 1997 to 2008, but stability for others.6 Again, no one factor appears to be
associated with the upward trend among the younger population, but among those
implicated are the increase in obesity® and the growing attribution of need for help to back
and neck problems, other musculoskeletal conditions, diabetes, depression and other
emotional problems, and nervous system conditions.®

In this paper, we used National Health Interview Survey data through 2010 to update
previous analyses of temporal trends in sensory and physical functioning and need for help
with activities for ages 40-64 and ages 65 and over. We assessed the extent to which trends
in education, smoking, and obesity could account for these trends. Finally, we examined the
top conditions cited as causes of limitations, and the proportion of life lived with these
limiting conditions.

METHODS

Data

We used data for people ages 40 and older from the 1997-2010 National Health Interview
Survey (NHIS), which is a nationally representative annual survey of the non-
institutionalized population of the United States. The family core questionnaire of the survey
ascertains information on all members of the sample household about need for help with
routine needs and personal care, as well as demographic and socioeconomic characteristics.
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An additional interview of a sample adult from each sample household collects, among other
things, information about difficulty with physical and sensory functions, body weight and
height, and smoking behavior. Table 1 shows the unweighted sample sizes from the family
core and the sample adult samples that we used in our analyses.

Outcome Measures

In selecting outcome measures, we used as our frame of reference the so-called disablement
process.89:10 Diseases (e.g., arthritis) may result in an impairment (e.g., joint stiffness),
which may in turn lead to limitations in sensory, cognitive, or physical functioning (e.g.,
difficulty standing). The ultimate step in this stylized characterization of the disablement
process is limitation in carrying out specific activities, such as shopping (often referred to as
an instrumental activity of daily living or IADL) and bathing (activity of daily living or
ADL). As in the World Health Organization’s alternative disablement framework,!? this
characterization views disability as a function of both individual capacity and features of the
social and built environment. Use of assistive technology or changes in how activities are
carried out may help bridge the gap between capacity and the demands of the particular task.
Limitations in vision are assessed in the NHIS by a question to sample adults regarding any
trouble seeing even with glasses or contacts. Limitations in hearing are based on self-
assessments by sample adults without the use of a hearing aid, and we coded our outcome
variable as any trouble at all. Missing responses for vision and hearing (each 0.11%) were
excluded.

Sample adults are also asked about difficulty (by themselves and without using special
equipment) with nine physical functions: stooping, bending, or kneeling; standing two
hours; pushing or pulling a large object; walking a quarter-mile; climbing ten steps; sitting
two hours; lifting and carrying ten pounds; reaching over the head; and grasping small
objects. We created a summary measure of any physical functional limitation that is coded 1
if difficulty is indicated for any of the nine individual functions. The 0.45 percent who do
not indicate difficulty with any of the nine and for whom responses to individual questions
are missing were excluded.

The NHIS family core inquires about IADLSs through a question about needing help with
routine needs activities such as “everyday household chores, doing necessary business,
shopping, or getting around for other purposes,” “because of a physical, mental, or
emotional problem.” The ADL question asks about need for help with personal care needs,
such as “eating, bathing, dressing, or getting around inside,” “because of a physical, mental,
or emotional problem.” We excluded the 0.06 and 0.04 percent of respondents, respectively,
for whom answers to these global IADL and ADL questions are missing.

Explanatory Variables

To understand better the trends in sensory function, physical function, and activity
limitations, we fit models to assess the extent to which controlling for sociodemographic and
health behavior variables accounts for the trends in limitations. We focused on variables that
are measured consistently over time in the NHIS, that have significant associations with
limitations in the cross-section, and whose distributions changed during the study period.
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As shown in Table 1, both the 40-64 and 65-and-over populations aged from 1997 to 2010,
and we included five-year age groups in our basic trend models. The proportion of males
increased significantly in the older population, so we either controlled for sex in our models
or fit models separately for males and females. There are no missing values for either age or
sex.

The changes in educational attainment for both the younger and older populations were
substantial over the 14-year period. In our models, we used dummy variables for 9 to 11
years of education, 12 years or its equivalent, some college, college or more, and education
information missing.

The proportion never smoking increased substantially and the proportion currently smoking
declined substantially for both age groups. In our models, we used dummy variables for
currently smoking, formerly smoking, and smoking missing.

The substantial increase in measured obesity in the 1980s and 1990s is well documented, but
the upward trend slowed or even leveled off in the last decade.1? Body mass index (BMI)
estimates calculated by NHIS using self-responses to questions about height and weight
indicate that there was a continued increase in self-reported obesity throughout our study
period. In our models, we included dummy variables for 18.5<BMI<25, 25<=BMI<30
(overweight), 30<=BMI<35 (grade 1 obesity), 35<=BMI<40 (grade 2 obesity), BMI>=40
(grade 3 obesity), and BMI missing.

In addition to investigating the association of education, smoking, and obesity with the
trends in limitations, we analyzed trends in the health conditions that NHIS respondents said
caused their limitations. Those responding as having difficulty with any of the nine
questions about physical functions or three other questions regarding participation in various
social activities (which we do not analyze here) are asked a follow-up question about the
health conditions that cause these types of difficulty, and NHIS recodes their answers
(which can be multiple) into 34 causal condition categories. We assumed that the cause(s)
provided are associated with physical function if the person indicated difficulty with any of
the physical functions. Similarly, those responding that they need help with IADLs or
ADLs, as well as those with work, cognitive, and other limitations, are asked a follow-up
question about which health conditions cause these types of limitations and how long they
have had the conditions. We considered the cause(s) to be associated with IADLs/ADLSs if
the person indicated need for help with these activities.

Statistical Analysis

In our basic models for trends in limitations, we fit models for both sexes together and each
sex separately. The former allows assessment of the continuation of trends found in previous
studies, which have primarily focused on both sexes. In preliminary analysis, however, we
found that trends in some outcomes differed by sex, so we also present results separately for
females and males. In all models of trends in limitations, we used logistic regressions that
control for age group, sex (for models of both sexes), and trend (0 to 13). Because proxy
responses may systematically differ from self-responses, we also included an indicator of
proxy response to the NHIS family core questionnaire in models of those outcomes
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ascertained through the NHIS family core (need for help with IADLs and ADLSs; but not
vision, hearing, or physical functions, which are part of the sample adult questionnaire).

The odds ratios (ORs) on trend in the logistic models may be used to estimate the average
annual percent change in the outcome, which is equal to 100*[OR for trend minus 1]. To
assess the extent to which changes in education, smoking, and obesity are associated with
the trends in limitations, we added each of the three variables individually to the basic
models for each outcome. Our interest is not in testing for the statistical significance of
change in the trend OR when different variables are added to the model, but rather in
investigating the confounding influence of the additional variable and thus the change in the
size of the trend OR. However, care must be taken in comparing ORs across logistic models,
since the variance of the outcome (a component of the OR estimation) changes as variables
are added to models (unlike the case for OLS regression in which the variance is fixed).13
We conducted two types of sensitivity analyses: (1) comparing estimated trend coefficients
from models using OLS rather than logit regression, and (2) comparing estimated trend
coefficients from logit regressions in which the variance of the outcome was fixed (also
known as y-standardized coefficients), but inclusion of weights or adjustments for the
complex sample design of the NHIS was not possible. Both these analyses indicated no
difference from the substantive results reported here.

For all of the above models, we limited our analysis to the NHIS sample adults (for whom
information on some variables is collected through the NHIS family core questionnaire and
information on others through the NHIS sample adult questionnaire). Because the smoking
and obesity information is obtained for only the sample adult in an NHIS household, and we
wanted to compare the effect of education on trends from the basic models with the effects
of smoking and obesity on these trends, we restricted the analysis to the sample adults for
the basic models and the models with each of the three additional variables.

NHIS documentation of proxy responses to the sample adult questionnaiare changed over
the analysis period, so we were not able to control consistently over time for proxy
responses to that questionnaire. Accordingly, we excluded from all of the above analyses
sample adults for whom proxy responses were apparent (0.53% of responses for 40-64 and
2.06% of responses for 65 and over), since all of these analyses included some information
ascertained via the sample adult questionnaire (either outcome variables—sensory and
physical function—or explanatory variables—smoking and obesity). After the exclusion, we
re-scaled the weights for the sample adults. As noted earlier, for models of outcomes
ascertained via the family core questionnaire (need for help with IADLs and ADLS), we
were able to include an indicator of proxy response to the NHIS family core.

For models of trends in conditions reported as causing the limitations and trends in duration
of conditions causing IADL and ADL limitations, we used the larger samples from the
NHIS family core, since it was the source of all relevant data required for those models, and
the larger sample sizes allowed analysis of relatively rare outcomes. We used logit
regression for the condition models and ordinary least squares (OLS) regression for duration
models. For both, we controlled for age, sex, and proxy response to the NHIS family core
questionnaire.
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For all models (OLS and logistic), standard errors of our estimates were adjusted to reflect
the complex sample design of the NHIS.

Figure 1 shows the unadjusted trends in limitations from 1997 to 2010 for the 40-64 group.
Over a third of this younger population reported difficulty with at least one of the nine
physical functional limitations. The most difficult physical functions were stooping,
standing, pushing, and walking—all functions involving mobility (not shown). After the
physical functions, the 40-64 group had the most trouble with the sensory functions of
hearing and vision. Needing help with IADLs and ADLs have the lowest prevalence; as
recently as 2010, only 1.7 percent of the 40-64 population reported needing help with ADLs
(most commonly bathing).

Figure 2 shows unadjusted trends over time for the same outcomes for the 65-and-older
population. The order of the outcomes in terms of prevalence—high to low—is the same as
for the younger population, but the scale of this second graph is considerably greater. As
many as two-thirds of the older group reported difficulty with one of the nine physical
functions. Again, the mobility functions were most common (not shown). The prevalence of
trouble hearing is over twice that for the younger group. Again, the least prevalent outcome
is needing help with ADLSs.

The left side of Table 2 presents for the 40-64 sample adults the odds ratios for the trend
variable in logistic models of limitation of three types: difficulty with any of nine physical
functions, need for help with any IADL, and need for help with any ADL. For both sexes
taken together and for females, the results of the basic models indicate that the odds of
having a limitation significantly increased for all three outcomes from 1997 to 2010. For
males, only the odds of having difficulty with physical functions increased. For both sexes,
the estimated average annual rate of increase for physical functional limitations was 0.9
percent (= 100*(1.009-1), for IADL limitations was also 0.9 percent, and for ADL
limitations was 2.7 percent, which is quite large. The estimated rate of increase of ADL
limitations for females is even higher at 3.6 percent.

In the first half of the 14-year period, difficulty with functional limitations actually
decreased for both sexes together, but the increase in the second half was substantial (results
not shown). Similarly, there was no trend in IADLs from 1997 to 2003, followed by an
increase from 2004 to 2010. Increases in need for help with ADLs were significant for both
sub-periods for the younger group.

For all outcomes and samples, adding education to the basic model for the 40-64 group is
associated with even greater odds ratios on trend (in the case of ADLs for males, leading to
a statistically significant increase as opposed to no change in the basic model). This pattern
suggests that had the educational attainment of the 40-64 group not increased over time, the
increase in limitations would have been even greater. The addition of smoking alone to the
basic model also results in larger odds ratios for trend, but typically not to as great an extent
as does education. (The major exception is for physical functional limitations for males.)
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Nevertheless, the decline in smoking over time is associated with beneficial consequences
for trends in these three outcomes.

In contrast, adding BMI categories to the basic models results in substantially smaller odds
ratios for trend, and in the cases of physical functions for both sexes, females, and males and
of IADLSs for both sexes and females, adding BMI to the models results in the elimination of
the statistical significance of the upward trends. Thus, the increase in BMI over time
potentially could explain the upward trends in limitation in these five cases.

The right side of Table 2 shows the trend model results for the 65-and-over sample adults.
Difficulty with physical functions increased significantly for both sexes and females.
However, need for help with IADLs declined for both sexes, females, and males (the ORs
on trend are significantly less than 1), while need for help with ADLs declined for both
sexes and males. For example, needing help with IADLSs for both sexes is estimated to have
declined each year by 1.6 percent (=100*(.984-1.00)). Basic models of IADL and ADL
limitation fit by five-year age groups (results not shown) indicate that the declines were
concentrated in the 80+ population. As was the case for the younger group, for the entire
older group, the trend in IADL limitations in the first half of the 14-year period was more
advantageous than in the last half, in this case downward and flat, respectively (results not
shown). When the physical function and ADL analyses are divided into two periods, there
are not significant trends in either.

The effects of adding education to the basic models for the 65+ group follow the same
pattern as for the younger group, suggesting positive implications of increased education for
late-life functioning and activities. For this older group, there appears to have been little
effect of smoking, except for physical functioning among males. Adding BMI to the models
for physical functions for both sexes and for females eliminates the statistically upward
trends.

We fit similar models for trouble hearing and seeing (results not shown). Hearing problems
declined significantly for all three samples of the older group and for both sexes and males
for the younger group. The estimated average annual rate of decline for males ages 40-64 is
the largest at 2.1 percent. Adding smoking to the hearing model for younger males reduced
the decline by over 20 percent. Adding BMI to the hearing model for younger females
resulted in a statistically significant decline, suggesting that if obesity had not increased,
there might have been a decline in hearing problems for younger females.

Vision problems also declined for all three samples of the older group, but increased
significantly for both sexes and for females among the 40-64 group at estimated average
annual rates of 0.5 and 0.8 percent, respectively. In these two cases, adding BMI to the basic
models resulted in the statistically insignificant trends. There were no statistically significant
trends in any of the vision models for younger males. Adding education to the vision models
for both sexes, females, and males at ages 65 and over reduced the estimated average annual
percent decline by 20 percent or more, suggesting that had educational attainment not
increased, the decline in vision problems might not have been so great.
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Table 3 presents the top conditions out of a possible 34 conditions to which NHIS sample
adults attributed their difficulties with physical functional limitations for age groups 40-64
and 65-plus. For the younger group on the left, the four most commonly mentioned causes in
both the first half (1997-2003) and the last half (2004-2010) of the study period are
musculoskeletal in nature: arthritis/rheumatism, back/neck problem, fracture/bone/joint
injury, and other musculoskeletal condition (e.g., problems with muscles or tendons,
osteoporosis). Over 1,000 out of every 10,000 people said that they had difficulty that was
caused by arthritis/rheumatism, and the proportion increased significantly in our models
based on data for the full 14-year period. There were also increases in difficulties caused by
other musculoskeletal condition, depression/anxiety/emotional problem, and nervous system
condition (e.g., paralysis, multiple sclerosis, ALS, Parkinson’s, migraine). In contrast,
difficulties attributed to fracture/bone/joint injury and heart problem declined. Weight
problem appears in the list of top conditions causing physical functional limitations for the
40-64 group, but its ranking did not change over time.

As shown on the right side of Table 3, musculoskeletal conditions also top the list of causes
of physical functional difficulty for the 65-plus group and difficulties caused by two of them
increased significantly over time—back/neck problem and other musculoskeletal condition.
The top cause, arthritis/rheumatism, remained stable at almost 3,000 out of 10,000 people.
Heart problem plays a more important role for the older group than for the younger, but
again there was a significant decline in difficulty associated with it over the 14-year period.
There were also statistically significant declines for fracture/bone/joint injury, hypertension,
vision problem, and “old age.”

Table 4 presents the top conditions to which NHIS respondents in the family core attributed
their need for help with IADLs and ADLSs for age groups 40-64 and 65-plus. In contrast to
Table 3, the numbers here are much smaller, reflecting the lower prevalence of IADL and
ADL limitation in comparison to physical functional limitation. For the younger group, there
were significant increases in need for help associated with seven of the causes. Table 4 also
shows the mean duration in years for 1997-2010 for each of the top conditions. For ages
40-64, the durations range from 10.5 years for fracture/bone/joint injury to 17.6 years for
nervous system condition.

In comparison to that for the younger group, the list for the older group of conditions
causing need for help with IADLs and ADLSs on the right side of Table 4 includes two
different conditions, senility (dementia) and stroke. Both are reported as having relatively
short mean durations. But the trend in attributing need for help to senility is upward,
whereas that for stroke is downward. There are also upward trends for back/neck problem
and other musculoskeletal condition and downward trends for arthritis/rheumatism, heart
problem, vision problem, and lung/breathing problem.

The sample sizes did not support analysis of trends in duration for specific conditions, so we
created for each person who reported needing IADL or ADL help a variable that indicated
the duration of the longest-lasting condition associated with needing help. Figure 3 shows
the annual means in the duration of these longest-lasting conditions for the younger and
older groups. The means appear to increase over time for both groups, but are always higher
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for the younger group than for the older group. Regression models (results not shown)
indicated that the maximum duration for the 40-64 group increased significantly at an
average rate of 0.200 year per year or two years per ten years. The increase for the older
group was also statistically significant but smaller, only 0.085 year per year (0.85 year per
ten years).

Finally, we calculated the proportion of life thus far that has been spent with the longest-
lasting condition for each person reporting needing help. Figure 4 graphs the means of these
proportions for each five-year age group, based on data for the entire study period. The
figure also shows the mean duration of the longest-lasting conditions by five-year age
groups, again averaged over the entire study period. The mean duration climbs from 18.8
years at ages 40-44 to 20.8 years at ages 60-64 and then falls to 16.7 years at ages 85 plus.
Accordingly, the proportion of life spent with the longest-lasting condition said to be
causing that need for help declines steadily with age, ranging from 45 percent of their lives
for 40-to-44-year-olds to 20 percent of their lives for those 80 and over.

DISCUSSION

People ages 40 to 64 years are increasingly reporting difficulty with physical functions and
need for help with IADLs and ADLs. The recent increase in ADL limitation in this younger
population has previously been highlighted by Martin, Freedman, and colleagues (using
NHIS data for ages 50-64 from 1997 to 2007)° and by Martin, Schoeni, and Andreski (using
NHIS data for ages 40-64 from 1997 to 2008).6 The increase in need for help with ADLs for
females ages 40-64 is especially large. The significant increase in need for help with IADLs
and physical functional limitations, especially between 2007 and 2010 for the latter, is new
for the 40-64 group except for Seeman and colleagues’ comparison of cohorts ages 60-69 in
1988-94 versus 1999-2004, using data from the National Health and Nutrition Examination
Survey.’

There was also a significant increase in difficulty with physical functions for the 65-and-
over population in the early part of the 215 century, which is new. Using NHIS data from
1997 to 2008, Martin, Schoeni, and Andreski did not find a significant trend in physical
functional limitations,® and studies of earlier periods generally found declines (see, e.g.,
Freedman & Martin, using Survey of Income and Program Participation data from 1984 to
199314). But as suggested by the unadjusted prevalence by year in Figure 2, the trend has
been consistently upward in the last few years.

Our findings of declines among the older population in need for help with IADLs and ADLs
(albeit with p=.084 for the latter) are consistent with those of Martin, Schoeni, and Andreski
who conducted similar analysis for 1997 to 2008.8 However, our findings are contrary to
those of Freedman and colleagues, who examined trends for the older population using data
from five national surveys. The NHIS analysis reported in that paper, which showed no
significant change in need for help with ADLSs, differed from our analysis here in several
ways: It was based on data from 2000 to 2008; reports of need for help were conditioned on
having a chronic disease; the NHIS family core sample (as opposed to the NHIS sample
adult sample) was used; the measure of need for help was based on answers to six individual
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ADL questions (vs. the global question used here); and models did not control for age, sex,
or proxy, and used linear rather than logistic regression. Nevertheless, analyses of data from
the four other surveys used by Freedman and colleagues also yielded no trends in ADLS,
except for the Health and Retirement Study, which found a decline in difficulty with ADLs
from 2000 to 2004. The fact that the declines we found were primarily in the first half of our
study period suggests that a plateau may have indeed been reached. Freedman and
colleagues found no decline in IADL limitation except in analysis based on the Medicare
Current Beneficiary Survey (MCBS), which found a decline from 2000 to 2008. Additional
analysis of the MCBS data showed that the decline was concentrated in the 85-and-over
group, which is consistent with our findings regarding the decline in limitation in the 80-plus
group. Overall, these comparisons highlight the sensitivity of trend results to period, specific
measure, and sample, among other factors.

The significant decline in trouble hearing we found for both age groups is new and
welcome. Previous analyses of NHIS and other data sources found either increases (Ries,
using 1971 and 1990-91 NHIS data;1> Wallhagen et al., using Alameda County Study data
from 1965 to 199416) or no trends (Freedman et al., using NHIS data from 1997 to 2004;17
Lee et al., using NHIS data from 1986 to 199518). Also welcome are the continued
improvements in vision for the older group that have been reported elsewhere for previous
periods.1” However, the increase in vision problems for both sexes and for females in the
younger group is of concern.

To what extent are changes in education, smoking, and obesity associated with the trends
that we found? Starting first with sensory limitations, there has been speculation that all the
rock and roll enjoyed by the Baby Boom generation would be bad for hearing,1? but it is
likely that the countervailing decline over time in occupational exposure to noise has been
more important.29 Such an explanation would be consistent with the relatively large decline
that we found for younger males, but the addition to the hearing model of education (which
might be expected to be associated with occupation) did not substantially affect the trend.
Interestingly, the sensitivity of the estimated trend in hearing to the addition of smoking to
the model for younger males was greater and is consistent with the association of smoking
with hearing loss that has been found elsewhere.?1:2223 |t could be that smoking and
occupation are correlated, but independent effects of smoking on hearing have been found
by others.22 Indeed there may be a direct association of smoking and hearing through
smoking’s effects on the blood vessels supporting the auditory system.24 For younger
females, the sensitivity of the estimated trend in hearing to the addition of BMI to the
hearing model (insignificant trend changing to significant decline in trouble hearing) may
reflect BMI’s correlation with some other unobserved factor or the fact that markers of
inflammation, which are more common among people who are obese, are associated with
hearing loss.2> For the older group, the addition of education, smoking, and BMI to the
hearing models had little effect.

For vision problems, the addition of education to the models for both sexes, females, and
males in the older group resulted in substantially smaller estimated decline, indicating that
the increase in educational attainment might be associated with the improvements in vision.
The increase in trouble seeing for the 40-64 group was concentrated among females, but the
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statistical significance of the trend was eliminated when BMI was added to the models.
Various studies have found associations between obesity and such eye diseases as cataract,
diabetic retinopathy, and macular degeneration, but the evidence is not conclusive.2

The effects of increased obesity appear most striking for physical functional limitations for
both age groups and for need for help with IADLs for the younger group; the statistical
significance of upward trends is eliminated by adding BMI variables to these models. That
obesity would especially be associated with physical functions such as climbing stairs and
walking a quarter-mile, difficulty with which is much more prevalent than difficulty with
ADLSs, has face validity.

Smoking generally seems to have greater effects on trends in outcomes at younger ages,
which is consistent with the greater change in smoking behavior in that group versus the
older group over the study period. Of course, many of the health effects of smoking occur
with a lag, so it may be some time before the consequences of reduced smoking are
manifested at older ages. Mortality selection no doubt also plays a role in these patterns.

On the other hand, changes in educational attainment seem to play a relatively greater role at
older than at younger ages. For older females and males separately, the statistical
significance of the downward trend in IADLSs is eliminated by the addition of education to
the models. The same is true for both sexes taken together for ADLs at ages 65 and over.
The important effects on late-life disability of large increases in educational attainment are
well documented.3 Based on simple extrapolation into the future of the most recent
educational attainment data by age (which no doubt underestimates future proportions at
higher levels because of differential mortality), such increases are expected to continue for
the next two decades for the 65-and-over group.6 It is more difficult to predict educational
attainment for the 40-64 group, because education continues well into people’s twenties.

Our analysis of trends in the health conditions to which NHIS respondents attributed their
limitations highlighted the importance of musculoskeletal conditions, especially for the
younger group. Musculoskeletal conditions make the top condition lists for the older group
as well, but especially for conditions said to be causing need for help with IADLs and
ADLSs, heart problem and hypertension are more prominent than all but arthritis/rheumatism.
Also highly ranked for the older group reporting need for help with IADLs and ADLs are
senility and stroke, both of which have relatively short mean durations. The increased roles
of nervous system condition and depression/anxiety/emotional problem as causes for both
physical functional limitations and for need for help with IADLs and ADLSs are notable for
the younger group. The decreased role of vision problems for the older group is consistent
with our earlier finding of the decline in reports of trouble seeing, taken from elsewhere in
the survey.

Weight problem makes the top condition list only for conditions causing difficulty with
physical functional limitations for the 40-64 group. Of course, many of the other causes that
were listed could be associated with obesity, but respondents were given opportunity to
name multiple conditions. Moreover, it is important to remember that many people with
limitations are not obese (e.g., in 2010, 52 percent of the 40-64 sample adults reporting need
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for help with IADLs or ADLs were not obese as opposed to 65 percent of all 40-64 sample
adults). Obesity is clearly associated with limitation, but it does not imply limitation. For
example, in 2010, less than 4 percent of people ages 40-64 with a BMI of 40 or greater
reported needing help with ADLs. But these cross-sectional relations may change in the
future if the health consequences of obesity change, for example, advantageously through
improved management of obesity-related conditions or disadvantageously through longer
lifetime exposure to obesity.

The disabling conditions reported by younger people were generally longer lasting, and the
proportion of life that younger people spent with a disabling condition was considerably
greater than for older people. However, it should be noted that these duration estimates are
based on spells in progress whose observation has been censored by the survey. Although
we did not have data on the duration of the limitations per se, but rather only the duration of
the associated conditions, the pattern we found suggests that limitation for older people is of
relatively more recent onset. The implications for younger people are unclear. Many of the
younger population with these long-lasting conditions may have been able to function for
some time without experiencing limitations related to their conditions or the limitations
themselves may have lasted decades. We do not have the data to tell. Furthermore, research
is needed to understand which factors allow people with potentially disabling conditions to
avoid limitations. Presumably the needs and abilities of people who have been managing
their conditions for many years are different from those who have only recently been
diagnosed. We need to know more about these distinct abilities and needs in order to better
inform policy development and program design.

The increase over time in duration of the longest-lasting condition for both age groups could
be a function of many factors such as earlier onset, earlier diagnosis, or increased survival.
A recent Institute of Medicine report suggested that more young people with conditions that
previously might have been fatal are surviving and thus experiencing longer periods of
limitation.2”

The strengths of this study include that it examines a broad array of indicators of limitations
(sensory and physical functions, IADLs, and ADLSs), the working-age population as well as
the older population, and the most recent national data. Limitations include the focus on
self-reported data and the exclusion of the non-institutionalized population. However,
previous studies have concluded that the exclusion of the institutionalized population does
not alter substantive conclusions about trends.*8

CONCLUSION

The continued increase in limitations among the 40-to-64-year-old population through 2010
is troubling, especially since its members represent the future older population. However,
the rates of ADL and IADL disability for this younger population remain quite low,
affecting fewer than four percent, and it remains to be seen the extent to which these trends
reflect increased survival with early-onset disability. For physical function and IADL
limitation, the rise in limitations is associated with the rise in BMI. Recent evidence
suggests that the rate of growth of BMI is declining, and in some cases approaching zero. If
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this pattern continues and the relations between obesity and these types of limitation remain
constant (a big assumption), our analyses imply that the prevalence of these limitations may
stop their upward trends for the 40-to-64-year-old population. Nevertheless, the plateaus
would be at substantially higher levels than in the past.

For the 65-and-older population, especially for the oldest old, ADL and IADL limitations
have continued to fall. However, the decline has been concentrated in the first half of the
period. Plus there has been a worrisome increase in physical functional limitation, an
outcome closer to underlying physical capacity and less affected by social and physical
environment than IADL and ADL limitations. This increased physical functional limitation
may well be manifested in future increases in IADL and ADL limitation, if there are not
countervailing changes in use of assistive technology and modification of the environment
in which activities are carried out. Given the substantial effects of these limitations on labor
market outcomes, well-being, and health care and other expenditures, population-level
trends in disability must continue to be monitored closely.
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