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Abstract
OBJECTIVES—To examine racial and ethnic disparities in mobility limitation, activities of daily
living (ADLs), and instrumental activities of daily living (IADLs) in older adults enrolled in
Medicare.

DESIGN—Longitudinal national survey.

PARTICIPANTS—Community-dwelling respondents in the Medicare Current Beneficiaries
Survey from 1992 to 2004 (10,180–16,788 respondents per year).

MEASUREMENTS—Disability-related outcomes included mobility limitation, difficulty in six
ADLs and six IADLs. Explanatory variables included age, sex, racial or ethnic group, living
situation, and income level.

RESULTS—From 1992 to 2004, proportions of Medicare beneficiaries with mobility limitations
were stable across racial and ethnic groups, improving slightly for ADLs and IADLs. Blacks
reported more limitations in all three disability-related measures. In a longitudinal analysis, the
probability of developing mobility limitation was consistently higher for blacks, followed by white
Hispanics, white non-Hispanics, and Asians, after adjusting for age, sex, socioeconomic status,
and living situation. For ADL and IADL difficulties, the number of reported difficulties increased
with age for all ethnic and racial groups. At approximately age 75, Asians and white Hispanics
reported difficulties with much higher numbers of ADLs and IADLs than the other groups.

CONCLUSION—Across all ethnic and racial groups, self-reported disability has declined in the
past decade, but even after adjusting for age, sex, socioeconomic status, and living situation, racial
and ethnic disparities in disability outcomes persist. Race and ethnicity may influence the
reporting of disability, potentially affecting measures of prevalence. Further research is needed to
understand whether these differences are a result of perceptions related to disablement or true
differences in disability between racial and ethnic groups.
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The National Institutes of Health (NIH) strategic plan addressing health disparities (fiscal
years 2000–2006)1 defines health disparities as “a difference in the incidence, prevalence,
mortality, and burden of disease and other adverse health conditions that exist among
specific population groups in the United States.” Considerable evidence exists
demonstrating the prevalence of racial disparities in health and disability. Studies have
substantiated a higher prevalence of disability in blacks than in non-Hispanic whites2–6 and
in Hispanics than in whites.7–9 For these reasons, Healthy People 2010 lists the elimination
of racial disparities in health as a top priority.10 Achieving this goal requires longitudinal
monitoring of health and disability status in subgroups of the population based on age, sex,
race, and socioeconomic status.5

A number of studies have reported improvements in age-specific disability over the past 20
years.4,11–14 Several authors have reported a reduction in disability disparities between
racial groups,4,13,15 whereas others did not find such a reduction.2,5,16–18 One study4

examined prevalence in chronic disability in activities of daily living (ADLs) and
instrumental activities of daily living (IADLs) in black and white adults aged 65 and older
(years 1982–1999) and reported that disability prevalence was declining over time, with
faster declines in blacks than in whites. Another study5 followed 6,158 non-Hispanic blacks
and whites (aged ≥65) for approximately 6 years (study duration: 1993–2002) and found no
clear evidence that there was a decrease in disability disparities between blacks and whites
as the cohort aged. These researchers primarily compared racial disparities between blacks,
Hispanics, or both and whites. Thus, gaps exist in understanding of racial and ethnic
disparities in health and disability because of limited research examining disability between
various racial and ethnic groups in a single study. The purpose of this study was to examine
racial and ethnic disparities in mobility limitation, ADLs, and IADLs in older adults enrolled
in Medicare from 1992 to 2004 by addressing the following questions:

1. Have self-reported disability-related outcomes changed over time, and is the pattern
of change consistent across racial and ethnic groups?

2. Do self-reported disability-related outcomes measured longitudinally in Medicare
beneficiaries vary according to race or ethnicity after adjusting for age, sex, living
status, and socioeconomic status?

METHODS
Sample

The sample consisted of individuals who participated in the Medicare Current Beneficiaries
Survey (MCBS) from 1992 to 2004. The MCBS is an ongoing multistage survey that selects
a representative sample from all Medicare beneficiaries enrolled during a calendar year. In
the first stage, the United States is divided into 107 geographic primary sampling units
(PSUs), each composed of a group of counties. Within each PSU, subareas are defined
according to ZIP codes, and systematic random samples are collected, stratifying according
to age. To ensure large-enough samples of certain strata, beneficiaries who qualify for
Medicare because of disability (regardless of age) and beneficiaries aged 85 and older are
oversampled, although in this study, only participants who were aged 65 and older at
baseline were included in the analysis. For 4 years, survey participants were interviewed
every 4 months regarding many aspects of their health status (once a year during the autumn
quarter interview) and healthcare utilization (during the other two interviews in the year). By
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using weighted estimation,19,20 this sampling scheme permits generalization of the results to
the Medicare population as a whole, and following each participant for 4 years allows for
longitudinal analysis of some health indicators. Details of the MCBS interview content and
design have been previously published11 and can be found at the MCBS Website.21

Data Description
Data were drawn from responses of MCBS participants during 1992 to 2004. Yearly data
from the Health Status and Functioning questionnaire were used to calculate annual
proportions of three types of disability (mobility limitation, ADL, and IADL). Sample sizes
for each year varied from 10,180 to 16,788, with most years between 12,000 and 13,000.
Participants were likely to contribute to the calculations for more than 1 year, because they
were followed for up to 4 years. Proxy respondents varied from 10% to 13% but were
consistently approximately 10% in the last 7 years of the data.

While enrolled in the MCBS, participants answered questions about their health status
during autumn interviews. Disability-related variables used for analyses were constructed as
follows: mobility limitation was defined using four walking-related questions (“Do you have
any difficulty walking one quarter of a mile?” “Do you have any difficulty walking?” “Do
you need help from a person to walk?” and “Do you use equipment to walk?”) according to
an algorithm developed previously,22 resulting in five limitation categories (none, mild,
moderate, severe, does not walk). Participants were asked about whether they had
difficulties (due to health or physical problems) with six ADLs (bathing, dressing, eating,
getting in or out of bed and chairs, walking, and using the toilet). Similar questions were
asked for six IADLs (using telephone, doing light housework, doing heavy housework,
preparing meals, shopping, and managing money). The number of ADL and IADL items for
which the participant reported having difficulty was calculated and categorized as follows:
no difficulty in any ADL or IADL, difficulty in one or two ADLs or IADLs, difficulty in
three or four ADLs or IADLs, and difficulty in five or six ADLs or IADLs. Prior research
has demonstrated that using counts of ADL limitations accounts for the hierarchical nature
of ADL dependencies.23

To estimate disability of beneficiaries as they grew older, the longitudinal data provided by
the follow-up of the MCBS participants were used. For this analysis, participants who were
in the MCBS from 1999 through 2004 with at least two consecutive years of observations
were selected, for a total of 21,199 unique participants. Therefore, participants could have
contributed two to four observations in the data analysis. It was decided to start the
longitudinal data in 1999 in order to study only the most recent data that would allow for
follow-up of individuals over a period of time.

Racial or ethnic group was defined based on two questions (“What is your race?” and “Are
you of Hispanic origin?”). The classification had six categories: white non-Hispanic, white
Hispanic, black (Hispanic or not), Asian (Hispanic or not), American or Alaskan Native, and
other. For American or Alaskan Natives, there was a change in the coding system over the
years, which was recoded to make it uniform through the period of the study. Additional
variables used in the descriptive analysis and models included age, sex, education level (less
than high school vs high school graduate or higher education), income level (<$25,000 vs ≥
$25,000 per year), marital status (married vs not married), living status (living alone vs not
living alone), self-reported health status (fair or poor health vs good to excellent health),
body mass index (BMI), number of comorbidities (self-reporting of presence or absence of
18 medical conditions such as high blood pressure and arthritis), and smoking status (current
smoker vs nonsmoker).
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Statistical Analysis
Weighted estimation19,20 was used to estimate proportions of categories of mobility
limitation and difficulties with ADLs and IADLs for each of the 13 years of MCBS data.
Weighted estimation takes into account the sampling scheme, which was based on the age
distribution of the Medicare population, and therefore, the estimates are adjusted for age.
Visual displays were created for each of the disability-related variables according to racial
and ethnic groups. Differences in racial and ethnic groups for each outcome variable were
not tested, because it is likely that the results would be statistically significant simply
because of the large sample sizes. Furthermore, many of these differences would be small
and not important from a clinical point of view.

American and Alaskan Natives and participants aged 96 and older were excluded from the
longitudinal analyses because of small sample sizes. The group denominated “other” was
excluded from the longitudinal analysis because of its heterogeneity, including participants
who reported more than one race. Consequently, the conclusions can be generalized to older
adults (aged 65–95) who are Medicare beneficiaries and are of white (Hispanic or not),
black, or Asian race or ethnicity. Characteristics of the participants at baseline were
described according to race and ethnic groups, and differences in means for age, BMI, and
number of comorbidities were tested using analysis of variance, whereas all other
categorical variables were tested using chi-square tests.

Mobility limitation and number of ADLs and IADLs with difficulties over time were
modeled using generalized estimation equations (GEEs). This method allows for analysis of
correlated longitudinal data,24,25 which were generated using the multiple measurements of
disability of the MCBS participants. In this part of the data analysis, the sample weights
were not used, because they were originally developed for the estimates of proportions of
disability in the Medicare population in a certain year, but the GEE model had the objective
of estimating the probability that one is in a certain category of disability given one’s age,
sex, and racial or ethnic group over time. All participants with at least 2 years of follow-up
were analyzed in the longitudinal model. The GEE allows for a person to change from one
disability category to another over time, and because the person’s trajectories for mobility,
ADL, and IADL disabilities were the major interest in the study, no person was excluded
even if he or she already had a disability at baseline. For each disability-related outcome, the
initial model included age, sex, racial or ethnic group, and all two-way interactions between
the three variables. To account for the possibility that the effect of age is much larger as a
participant grows older, the square of age was included in the model. The model was
trimmed by eliminating interactions that were not statistically significant.

A second model was created by adding the variables income level and living status to the
trimmed model above. These two variables have been shown to correlate with race and
ethnic groups in other studies,5,9 and they might explain the differences in disability.
Although education level and marital status have been shown to be associated with
disability,22 they were not added to the model, because they are highly correlated with
socioeconomic and living status, which were already included.

For the longitudinal analyses, the five categories of mobility limitation were recoded into a
binary variable (no mobility limitation vs some limitation). The probability that a participant
would have some mobility limitation was modeled assuming a single binomial trial, a logit
link, and an autoregressive correlation matrix of order one (AR(1)).24,25 The AR(1) model
assumes that the mobility limitation status for a participant in a certain year is correlated
with the mobility limitation status in the previous year. For each participant, a variable that
counted the number of ADLs for which the participant had difficulties at each annual
interview was also defined. The GEE model was set to use the binomial family with six
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trials (one for each ADL), a logit link, and AR(1). A similar variable was defined for the
number of IADLs with difficulties, and a GEE model was fitted using the same approach
used for ADLs.

Statistical significance level was set to .05. SAS version 9.1 (SAS Institute, Inc., Cary, NC)
was used for data management and weighted estimation, STATA version 8.0 for Windows
(STATA Corp., College Station, TX) was used for GEE modeling, and SPLUS version 7.0
(Insightful, Inc., Seattle, WA) was used to create the figures.

RESULTS
Disability-Related Outcomes According to Racial and Ethnic Groups

The proportion of Medicare beneficiaries in each category of disability-related outcomes
was estimated for the six racial and ethnic groups for each year of available data. Sample
sizes varied from 8,597 to 13,853 for white non-Hispanic subjects, 347 to 956 for white
Hispanic subjects, 929 to 1,347 for black subjects, 100 to 290 for Asian subjects, and 54 to
105 for American and Alaskan Native subjects. Participants who could not be classified into
any of the main racial or ethnic groups were classified as other, with sample sizes varying
from 120 to 342.

Table 1 presents the estimated population sizes and percentages of Medicare beneficiaries in
each category of the disability-related outcomes according to racial or ethnic group for the
most recent year of data (2004) followed by the 95% confidence intervals for those
estimates. Results for years 1992 to 2003 were similar (available from the authors by
request). Blacks had the lowest proportion of no mobility limitation and no difficulties with
ADLs and IADLs (thus the highest proportions of some disability). Estimates for American
and Alaskan Natives were also low for no mobility limitation and no difficulties with
IADLs, but the confidence intervals were large because of the small sample size of that
group. Asians, followed closely by white non-Hispanics, had the largest percentages of no
disability in all three measures of function.

The effect of a disability in a certain racial or ethnic group can be estimated by multiplying
the estimated size of the population in that group by the proportion of participants in each
disability category. For example, in 2004, it was estimated that approximately 7.6 million
white non-Hispanics Medicare beneficiaries had mild mobility limitations (25,305,000 ×
0.30), and approximately 967,000 black Medicare beneficiaries were estimated to have mild
mobility limitation (2,552,000 × 0.38).

For a view of trends of mobility limitation from 1992 to 2004, the first panel of Figure 1
shows the percentage of participants in each mobility limitation category according to racial
or ethnic group (except American and Alaskan Natives and other). There were differences
between racial and ethnic groups regarding the distribution of mobility limitation. White
non-Hispanic and Asian subjects tended to have the highest proportions of people with no
mobility limitation, followed by white Hispanic and Black subjects. Hispanic and non-
Hispanic white subjects had similar overall proportions of people with and without mobility
limitations, but blacks had a lower proportion than whites (Hispanic or not) of no mobility
limitation, a similar proportion of mild mobility limitation, and a higher proportion of
moderate limitation. It was also observed that the proportions for white non-Hispanics and
blacks were fairly stable over time, whereas there was more variation in the white Hispanic
and Asian groups, although this was possibly an effect of the smaller sample sizes available
for those groups.
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The second panel of Figure 1 shows the estimated proportions for the categories of ADL
difficulties according to racial and ethnic groups. Asians had the highest proportion of
participants with no difficulties in ADLs, followed by white non-Hispanics, white
Hispanics, and blacks. White Hispanics presented stable proportions without ADL
difficulties, whereas for blacks, there seemed to be a slight increase over time of participants
with no ADL difficulties, with a correspondent decrease in the most severe category.

The third panel of Figure 1 shows the estimated proportions for the categories of IADL
difficulties according to racial and ethnic groups. A slight, but steady, increase over time in
the proportion of participants with no difficulties in IADLs was observed for blacks and
Asians. For white Hispanics, there was a similar increase until 1999, at which point the
estimated proportion decreased, followed by a steady increase again. The proportion of
white non-Hispanics with no IADL difficulties increased from 1992 to 1996, followed by an
almost constant value of that proportion. For most racial and ethnic groups, the increases in
that proportion had a correspondent decrease in the proportion of groups with difficulties in
one or two and three or four IADLs, except for white Hispanics, whose decline seemed to be
concentrated in the group with one or two difficulties.

Differences in Disability-Related Outcomes According to Racial and Ethnic Groups
Table 2 shows the baseline characteristics of 21,199 participants who had at least two
consecutive observations between 1999 and 2004 according to each of the four major racial
and ethnic groups. Mean age was similar in all groups (P = .27), and there were larger
percentages of females in the black and Asian groups (P = .002). White non-Hispanics and
Asians had the highest percentages of high school or higher education (P<.001). Lower
income was more prominent among white Hispanics and blacks, with white non-Hispanics
having the lowest percentage (P<.001). Blacks had the lowest percentage of married
individuals (P<.001) and the largest percentage of individuals living alone (P<.001),
whereas Asians showed the opposite pattern. Blacks reported fair or poor health more often
that the other groups, with white non-Hispanics reporting the least (P<.001). Fifteen percent
of blacks, 10.5% of white non-Hispanics, 10.3% of white Hispanics, and 7% of Asians (P<.
001) reported being a current smoker. Mean BMI was lowest for Asians, followed by white
non-Hispanics, white Hispanics, and blacks (P<.001). The mean number of co-morbidities
was statistically different for the four racial or ethnic groups (P<.001), although a close
inspection of histograms (not shown here) showed that the statistical significance was most
likely due to the large number of participants in each group instead of large differences in
number of comorbidities. At baseline, the four groups differed in the distribution of mobility
limitation and number of ADLs and IADLs with difficulties (P<.001 for all).

Longitudinal Analyses
Mobility Limitation—Table 3 contains the estimated coefficients and P-values for the
final logistic regression model. The only statistically significant interaction was age by sex.
In addition, two other variables in the model, age squared and racial and ethnic groups, were
statistically significant. The first panel in Figure 2 shows the curves for the probability of
reporting some mobility limitation according to age, sex, and racial or ethnic groups,
calculated from the logistic model. The probability of having some mobility limitation was
greater with older age. Men had a lower probability of reporting mobility limitation for all
ages. The different slopes of the curves reflected the interaction between age and sex. For
men and women, Asians had a consistently lower probability of reporting mobility
disability, followed closely by white non-Hispanics and white Hispanics, with blacks having
the highest probabilities across all ages.
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In the second GEE model (not shown here), income level and living status were added to the
above model. Both variables were statistically significant (P<.001), but there were no
substantial changes to the coefficients from the model shown in Table 3. The probability of
reporting mobility limitation increased with lower income and when living with others.

Difficulties in ADL—Results of the modeling of ADL difficulties are shown in Table 3.
Age- and sex-by-racial or ethnic group interactions were statistically significant, as well as
age, age-squared, sex, and racial or ethnic group. The second panel of Figure 2 depicts the
expected number of ADLs with difficulties according to age, sex, and racial or ethnic group,
calculated from this model. Women tended to report having difficulties with more ADLs
than men for every age. White non-Hispanics and blacks had parallel curves for the expected
number of ADLs with difficulties, but blacks consistently had higher expected values. The
age-by-racial or ethnic group interaction is seen in the steeper slope of the curves for white
Hispanics and Asians. Between the ages of 70 and 75, Asians start reporting difficulties with
greater numbers of ADLs than white non-Hispanics.

In the second GEE model (not shown here), income level and living status were added to the
model. Both variables were statistically significant (P<.001), but there were no substantial
changes to the coefficients from the model shown in Table 3. Number of ADLs that
participants had difficulty with was greater with lower income and when living with others.

Difficulties in IADL—Results of modeling of IADL difficulties are shown in Table 3.
Interactions between age and sex and between age and racial and ethnic groups were
statistically significant. The third panel of Figure 2 shows the number of IADLs that subjects
are expected to have difficulties with according to age, sex, and racial and ethnic group.
Men tended to report fewer difficulties with IADLs than women, regardless of age or racial
or ethnic group. The curve for blacks parallels the curve for white non-Hispanics but with an
expected value of difficulty with approximately one more IADL. Similar to with ADLs,
white Hispanics and Asians reported fewer difficulties with IADLs than blacks, but their
curves had sharper slopes, and at approximately age 70 to 75, they start reporting difficulties
with more IADLs than white non-Hispanics, surpassing blacks at approximately the age of
80 to 85.

In the second GEE model (not shown here), income level and living status were added to the
model. Both variables were statistically significant (P<.001), but there were no substantial
changes to the coefficients from the model shown in Table 3. Number of IADLs that
participants had difficulty with was greater with lower income and when living with others.

DISCUSSION
This longitudinal study of Medicare beneficiaries determined that significant racial and
ethnic disparities in disability outcomes persist despite an overall decline in disability across
all groups in the past decade. The slight decrease over time in the proportion of ADL and
IADL disability for Medicare beneficiaries is consistent with that found in other
studies.4,11–13 In spite of this positive finding, there continue to be differences between
racial and ethnic groups that appear to be stable over time. Most studies in the literature
examine differences between two groups, such as blacks and whites or whites and
Hispanics,2–5,7,13,16,17 for example. The current study compared the four groups for which
we had enough data for reliable estimates over the years 1992 to 2004. The estimates for the
Alaskan or Native American group were also presented for 2004, indicating that that group
had larger proportions of mobility limitations and ADL or IADL difficulty, but when
comparing less-frequent events, such as severe disability, between groups, disparities tend to
look larger than when comparing more-frequent events (such as no disability).26 One
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study27 suggested that health disparities be made relative to adverse events, but given the
difficulty in interpretation, the least-adverse events should also be considered, as was done
in the current study. The International Classification of Function, Disability and Health
(ICF)28 now emphasizes a person’s level of health as opposed to impairment or disability.
By studying degrees of disability-related outcomes instead of focusing solely on whether a
person is disabled, the current study conforms to the ICF guidelines.

Although there are exceptions,2,3,5,8,9 a common limitation of published studies is the
assessment of racial or ethnic disparities using cross-sectional data instead of following the
individuals longitudinally. Cross-sectional studies can assess the correlation between
outcomes and race or ethnicity, but they cannot assess whether race or ethnicity is a risk
factor for the observed disparities. By following Medicare beneficiaries over time (up to 4
years), the MCBS allows the participants’ trajectories in mobility limitation and ADL and
IADL difficulties to be studied. The models created using GEE can assess how much a
person of a certain racial or ethnic group is more or less likely to report a disability than a
person in the reference group (white non-Hispanic, in the current study) while controlling
for other variables that are potentially important (e.g., age). These models use the
longitudinal nature of the data to estimate the coefficients, allowing the expected trajectory
of a person regarding disability-related outcomes to be studied. Thus, instead of examining
the data on multiple points in time as if they were cross-sectional, the GEE analysis uses the
information of each person’s trajectory. The coefficients give information about the
magnitude and direction of the effect of the variables in the reporting of disability-related
outcomes, whereas the final equation allows curves to be created that depict the expected
probabilities that one moves from category to another. In the current study, even after
controlling for key variables such as age, sex, and socioeconomic and living status, race or
ethnicity was an important factor in the probability of reporting mobility limitation, as well
as the reported number of ADL and IADL difficulties. Blacks had a higher probability of
reporting mobility limitations and difficulties in ADLs or IA-DLs than other racial or ethnic
groups. Factors such as access to health care could explain this discrepancy, with poorer
access resulting in a greater proportion of disability. Cultural differences in self-reporting of
levels of disability could also explain the discrepancy. For example, Asians reported less
mobility limitation at older ages but consistently reported more ADL and IADL difficulty.
Thus, race and ethnicity may influence the way in which disability is reported. Consistent
with this view is a study29 that showed that self-reported drug use varied according to race
and ethnicity when compared with confirmatory urine tests. It is also possible that social
environments, including the available network of social support, may influence whether
changes in physical functioning, such as walking, are viewed as a limitation that restricts
participation in valued activities.

The current study has a number of limitations. First, the results can only be generalized to
persons aged 65 and older covered under the Medicare system. Data were not available on
younger adults in health maintenance organizations, people covered by Medicaid or private
insurance, or Americans without health care. Second, the MCBS data were based on self-
report of functional limitations and have not been checked against measures obtained from
health-care professionals. Next, the fact that MCBS survey methods have changed slightly
during the reporting period limited efforts to study long-term changes. For American or
Alaskan Natives, there was a change in the coding system over the years, which coupled
with the small sample sizes, limits confidence in the estimates. There appears to be a
discontinuity in the estimates of proportions of people without disability around the 1996/97
period. A reason for this change that is present in all three disability-related variables
(mobility, ADL and IADL) could not be identified. The questions in the interviews for all
years were the same for the disability-related variables. One possibility is that the
oversampling of subjects who belonged to health maintenance organizations, occurring
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during 1996 to 200021 would overestimate the proportion of individuals with no disabilities.
These participants cannot be identified as “oversampled” and are included in the analysis.
Although this could explain the sudden jumps in 1997, it does not explain why the pattern
continues after the oversampling was discontinued. Finally, despite interest in examining
disability in individuals with many racial or ethnic backgrounds, some groups were so small
and heterogeneous that, although they were included in the descriptive analysis, no
generalizations could be made about them.

CONCLUSION
Across all studied ethnic and racial groups, self-reported disability has declined in the past
decade, although even after adjusting for age, sex, and socioeconomic status, disparities in
disability outcomes persisted between these racial and ethnic groups. One possible
explanation is that race and ethnicity may influence how disability is self-reported,
potentially affecting measures of prevalence, a possibility that was evidenced in certain
racial and ethnic groups by self-reporting less mobility disability and higher ADL and IADL
disability. Further research is needed to understand whether the observed differences are true
or due to perceptions related to disablement.
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Figure 1.
Estimated proportions for each category of the disability-related outcomes according to
racial or ethnic group from 1992 to 2004. □ = no mobility limitation, ○ = mild mobility
limitation; △ = moderate mobility limitation; ▽ = severe mobility limitation; ◇ = do not
walk. Symbols for categories of activity of daily living (ADL) and instrumental activity of
daily living (IADL) difficulties: ◇ = no difficulties; ○ = difficulty in one to two ADLs or
IADLs; △ = difficulty in three to four ADLs or IADLs; □ = difficulty in five to six ADLs or
IADLs.
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Figure 2.
Probability of developing any mobility limitation, and expected number of activities of daily
living (ADLs) and instrumental activity of daily living (IADL) participant has difficulty
with according to age, sex, and racial or ethnic group, from generalized estimation equations
models. Solid black line = white non-Hispanic; dashed gray line = white Hispanic; solid
gray line = black; dotted black line = Asian.
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