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13.1 Introduction

Promoting independence through increased use of assistive technology
has been a goal of federal programs and policies, beginning with the pas-
sage of the Americans with Disabilities Act over a decade ago, and contin-
uing with the 1998 Assistive Technology Act, and President Bush’s New
Freedom Initiative. These policies specifically target the removal of envi-
ronmental barriers and increased access to assistive and universally de-
signed technologies of people of all ages and abilities. Indeed, assistive
technology (AT) is playing an increasingly important role in facilitating in-
dependence among older Americans (Pew and Van Hemel 2004), particu-
larly those at risk for long-term care, and a growing number of studies sug-
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gest devices have a unique role in improving functioning and quality of life
even at later ages (Agree and Freedman 2003; Mann et al. 1999; Taylor and
Hoenig 2004; Verbrugge et al. 1997). Current estimates suggest that ap-
proximately 14 to 18 percent of the U.S. population age sixty-five or older
uses assistive devices—most often devices for mobility (canes, walkers)
and bathing (grab bars, bath seats, railings) (Cornman, Freedman, and
Agree 2005). Among older people reporting difficulty with daily personal
care activities, nearly two-thirds report using a device to meet their needs
(Agree and Freedman 2000), and about one-third do so but do not receive
any help from another person (Agree, Freedman, and Sengupta 2004).

As first reported by Manton and colleagues a decade ago (Manton,
Corder, and Stallard 1993), shifts have been occurring in the forms of as-
sistance to cope with disability in late life. In that study, between 1982 and
1989, equipment use increased for older persons with mild chronic impair-
ment and for older people with severe chronic disability as a supplement to
personal assistance. During the same time period, reliance on personal
care without any supplemental equipment declined. The trend toward us-
ing equipment as a sole form of assistance with daily activities has contin-
ued through the 1990s (Freedman et al. 2006; Spillman 2004). In particu-
lar, the literature has drawn attention to large increases in assistive
technology for two common tasks—mobility and bathing. Russell et al.
(1997) report increases of over 19 percentage points in the use of mobility
equipment among adults from 1980 to 1994 and a consensus report
demonstrated agreement in two out of three national surveys that notable
increases have occurred in the use of equipment without help for bathing
(Freedman et al. 2004). Reliance on such devices is likely to rise further as
the number and types of devices available increase. In the last twenty years
alone, the number of assistive devices has expanded from 6,000 products 
to over 29,000 (NIDDR 2004; U.S. Congress Office of Technology Assess-
ment 1985).

Despite these trends, the continuing debate on disparities in health care
utilization (e.g., AHRQ 2003) has not yet explicitly recognized assistive
technology as a type of care with which to be concerned, and the literature
on racial and socioeconomic disparities in forms of assistance remains
small, with mixed results. Hence, it remains unclear whether types of assis-
tance among those with difficulty in their daily tasks vary by race/ethnicity
and socioeconomic status and whether the aforementioned trends have
been experienced broadly, or only by some segments of the older popula-
tion. Likewise, it remains equally unclear whether the shifts in assistance
are similar for less and more advantaged groups and if not, whether differ-
ences can be explained by the changing demographic and socioeconomic
composition of the older population.

The purpose of this chapter is to explore for the older U.S. population
trends in forms of assistance with daily activities, disparities in forms of as-

412 Vicki A. Freedman et al.



sistance by race/ethnicity and socioeconomic status, and whether those
gaps have changed in recent years. We also explore whether differential
patterns between more and less advantaged groups can be explained by re-
cent shifts in the composition of the older population. To the extent that
we can identify reasons for and disparities in these phenomena, such analy-
ses may provide insights into explanations for recent declines in late-life
disability.

13.2 Background and Framework

13.2.1 Relationship Between Accommodations and Functioning

As shown in figure 13.1, an individual’s ability to perform a given activ-
ity is related to his or her underlying functional capacity, the demands of a
given task (including demands imposed by the physical environment), and
accommodations individuals make. Although tasks of interest for younger
age groups typically include work and other aspects of social participation,
tasks of central interest in late-life have typically been those necessary to
live independently such as shopping, cooking, and cleaning (instrumental
activities of daily living [IADLs]) and personal care tasks such as bathing
and walking (activities of daily living [ADLs]). Personal care limitations
are associated with formidable costs, particularly when an individual re-
quires daily assistance for an ongoing, chronic condition. Figure 13.1 also
emphasizes the important distinction between disability in the absence of
accommodations (that is, underlying disability, generally measured as diffi-
culty without help or equipment) and residual disability (that is, the level of
difficulty with help or equipment if used) (Verbrugge 1990).

Accommodations to age-related changes in functional capacity take var-
ious forms. For example, older individuals may change their behaviors by
doing a task less frequently or in a different way (e.g., walking across the
room by holding onto furniture) (Fried et al. 2001). Accommodations may
also consist of two distinct types of assistance: the use of help from another
person, whether paid or unpaid, and technological assistance designed to
facilitate a specific task or set of tasks (Agree 1999).1 Although not explic-
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1. Technology can contribute to the quality of older persons’ lives in many ways—for ex-
ample, through new diagnostic and therapeutic devices or through new information technol-
ogies that facilitate telemedicine and telerehabilitation services. Other common household
and convenience technologies may not be specifically intended to address disabilities (e.g.,
microwaves, portable phones, direct deposit) but may be used to compensate for a functional
need. To the extent that these technologies may have contributed to recent declines in late-life
disability (see Spillman 2004 for discussion of this point) they are of interest; however, mea-
suring their contribution is difficult with currently available data. In this chapter, we therefore
concern ourselves with a narrower class of technologies (sometimes referred to as assistive
technologies) that are used to increase, maintain, or improve the functional capabilities of in-
dividuals for specific tasks.



itly shown in the figure, changes in behavior may change the nature of the
task at hand, whereas assistive technologies either extend an individual’s
functional capacity or, if in the form of environmental modifications, re-
duce environmental demands.

Although we recognize that the use of personal care and technological
assistance in combination may confer benefits beyond those conveyed by
either in isolation, three conceptually distinct groups are germane for our
purposes—those who carry out tasks with help from another person (with
or without technology), those who use only technology in the performance
of a task (i.e., use only assistive technology to carry out a task indepen-
dently), and those who report difficulty but use neither assistive technology
nor human assistance in the performance of the task. The latter group is
likely heterogeneous in that it consists of individuals with mild difficulty
who do not need assistance as well as those who need assistance but do not
use any (i.e., those with unmet needs).

Forms of assistance used to cope with functional declines differ by task
(Agree and Freedman 2000). Mobility is unique in the sense that it is a cen-
tral component of many other activities. Consequently, mobility demands
are idiosyncratic in timing and length, involving short distances (across a
room) or longer ones (walking to the bathroom, or going downstairs, or
outside). The ability to walk even short distances involves multiple body
systems (including lower body strength, balance, visual acuity, and respi-
ratory, cardiovascular, and cognitive functioning). Because mobility takes
place in public as well as private spaces, social stigma may be important in
influencing the choice of accommodation for different locations. In addi-
tion, environmental barriers such as stairs, inclines, slippery floors, or in-
adequate lighting may impede the use of certain types of assistance. Assis-
tive devices most often used to bridge difficulty with walking are common
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Fig. 13.1 Relationship between accommodations and functioning



and include relatively inexpensive canes and walkers, more expensive
wheelchairs or scooters, and home modifications such as ramps, railings,
and widened halls and doorways to accommodate wheelchairs.

In contrast, a discrete activity such as bathing can be scheduled at regu-
lar intervals, and generally involves one location. The level of physical and
cognitive skill required to bathe independently may depend in part on the
environment. For example, bathing in a traditional tub (with no environ-
mental modifications) may require climbing over the side, and lowering
oneself into the bath whereas using a typical shower (with no equipment or
modifications) requires standing and balancing. Most of the technologies
designed to facilitate bathing involve a change to the physical environment
and include relatively inexpensive tub and shower chairs (for sitting while
bathing), grab bars that provide security in the tub or shower, transfer
benches (placed in a tub to ease entering and exiting the tub) and relatively
more expensive installation of walk-in showers with accessible features or
automatic bathtub lifts that facilitate transferring. In contrast to walking,
concerns about privacy may be more salient than social stigma in choosing
forms of assistance for bathing.

13.2.2 Disparities by Racial/Ethnic and Socioeconomic Status

Both the capacity to perform activities and the demands of those tasks
will vary across individuals and can be influenced by race/ethnicity and so-
cioeconomic status. With respect to capacity, previous research has shown
that functional limitations tend to be more prevalent among older His-
panics and blacks than older whites, those with fewer years of education,
and those with lower incomes (Freedman and Martin 1998; Mendes de
Leon et al. 1995; Schoeni, Freedman, and Wallace 2002; Stump et al.
1997), and that many chronic conditions are more prevalent for minorities
and those of lower socioeconomic status (Kington and Smith 1997). Less
advantaged groups often live in poorer quality older housing and face
more environmental barriers and related task demands (Gitlin et al. 2001;
Tomita et al. 1997; Newman 2003). At the same time, socioeconomically
advantaged groups are more likely to live in homes with features that fa-
cilitate aging in place (e.g., retirement communities built with wide hall-
ways, railings, and accessible bathrooms). Other aspects of daily tasks also
may vary by socioeconomic status. For example, it may be that more ad-
vantaged groups have access to resources that enable them to accomplish
tasks more efficiently, such as using private transportation to get to and
from places outside the home.

In addition, the relative out-of-pocket costs of assistance are likely to
vary in part by socioeconomic status. The out-of-pocket costs faced by an
older individual will vary depending on the nature and forms of assistance
for a given task. In addition, costs will vary depending on the availability
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and opportunity costs of informal caregivers and on insurance coverage
for personal care and equipment, both of which in turn are linked to socio-
economic status.

Public insurance does not systematically cover assistive technology.
Medicare, the primary health insurance program for people aged sixty-five
and older, covers personal care assistance only for individuals who cannot
leave the home and who also require skilled nursing care. Coverage for
durable medical equipment is limited to medically necessary, reusable med-
ical items that are ordered by a physician for use in the home. For example,
Medicare generally covers medically necessary walkers and wheelchairs
used in the home, but the program does not generally cover stair glides, 
tub rails, or wheelchair ramps. Medicaid, the insurance program for poor,
elderly, blind, and disabled individuals, has a home health benefit simi-
lar to Medicare’s, which covers nursing, home health aides, and medical
equipment suitable for use in the home. In addition, over half of the states
have a personal care benefit and almost all states now have a home- and
community-based waiver program (LeBlanc, Tonner, and Harrington
2001), the latter of which may be designed to cover assistive technologies
and home modifications. Cash and counseling demonstration programs,
which provide a cash benefit to Medicaid recipients (as of 2007 imple-
mented or being implemented in fifteen states), may also be used to pur-
chase personal care related goods and services, including assistive tech-
nology and home modifications.

Given these complexities, it is not surprising that findings about cross-
sectional relationships between socioeconomic status and forms of assis-
tance have been mixed. For example, with respect to race, two studies
(Agree, Freedman, and Sengupta 2004; Verbrugge and Sevak 2002) have
found that nonwhites are more likely than whites to use assistive technol-
ogy without help compared to using neither form of assistance. And Agree,
Freedman, and Sengupta (2004) also find minorities and persons of His-
panic origin are more likely than others to combine equipment and infor-
mal care. Other studies, however, have found that minorities are less likely
to use equipment (Hartke, Prohaska, and Furner 1998; Tomita et al. 1997)
or that there are no significant racial differences (Norburn et al. 1995).
With respect to education, higher levels of education are associated with in-
creased odds of using equipment and/or personal care (Agree, Freedman,
and Sengupta 2004; Burton et al. 1995; Hartke, Prohaska and Furner 1998)
and with substituting assistive technology for hours of informal care
(Agree et al. 2005). Other studies, however, either find a negative relation-
ship between education and informal care (Kemper 1992) or fail to find any
relationship between education and the use of assistive technology (Agree
1999; Norburn et al. 1995; Verbrugge and Sevak 2002; Zimmer and Chap-
pell 1994). Several studies have examined aspects of economic status, in-
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cluding percentage of the poverty threshold (in categories), above/below
median income, family income and assets, household income, sources of in-
come in addition to Social Security, and subjective measures of economic
resources (Agree, Freedman, and Sengupta 2004; Hartke, Prohaska, and
Furner 1998; Mathieson, Kronenfeld, and Keith 2002; Norburn et al. 1995;
Verbrugge and Sevak 2002). Results from these studies have been mixed,
with most studies showing no income effects, and one showing nonlinear
effects of percentage of the poverty threshold on the use of mobility devices
(Norburn et al. 1995). Another shows income in addition to Social Security
increasing the chances of using one, two, or three mobility devices, but the
amount of household income inversely related to the chances of using three
or more devices (Mathieson, Kronenfeld, and Keith 2002).

There is reason to hypothesize that the relationship between race/eth-
nicity and socioeconomic status and forms of assistance may be shifting
over time, with more advantaged groups benefiting disproportionately
from newer technologies. First, although disparities in disability are not well-
studied (Freedman et al. 2002), evidence suggests that the risk of needing
help with daily activities may be shifting differentially for more and less ad-
vantaged groups (Schoeni et al., 2005). To the extent that more advantaged
groups are experiencing milder difficulties, they may be more readily able
to use assistive devices. In addition, newer technologies may be more ex-
pensive relative to older ones, may require learning new ways of perform-
ing routine tasks, and may involve adherence to complex instructions. At
the same time, newer technologies are not routinely covered by existing and
widely held insurance, and those that are may require navigation of the 
increasingly complex health care system. In addition, the expansion of re-
tirement communities, which often come equipped with advantageous en-
vironmental features, may disproportionately favor seniors of higher socio-
economic status. Yet studies to date are based on data that are often at least
a decade old and none have attempted to trace changes over time in types
of assistance for various racial and socioeconomic groups.

In this chapter we explore trends in forms of assistance with daily tasks,
disparities by racial and socioeconomic status, and whether those gaps
have changed over time. Building on Agree, Freedman, and Sengupta
(2004), we integrate our analysis of predictors of assistance into a cohesive
framework with three distinct, nonoverlapping outcomes: use of only as-
sistive technology, any help (from another person with or without assistive
technology), and neither form of assistance. In doing so, we focus on indi-
viduals reporting difficulty with any ADL, and also investigate these trends
for two specific activities for which assistive technology is commonly used,
mobility and bathing. Unlike previous studies, we explicitly test for differ-
ences by race/ethnicity, education, and income groups as distinct cate-
gories of disadvantage and explore changes in these gaps over time.
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13.3 Data and Methods

13.3.1 Data and Analytic Samples

The analysis is based on data from the 1992 to 2001 Medicare Current
Beneficiary Survey (MCBS). Conducted annually, the MCBS is a continu-
ous survey of a representative national sample drawn from Center for
Medicare and Medicaid Service’s Medicare enrollment file. The MCBS
sample is selected by systematic random sampling with different sampling
rates by age (0 to 44, 45 to 64, 65 to 69, 70 to 74, 75 to 79, 80 to 84, and 85
or over) to overrepresent persons with disability who are under sixty-five
years of age and people who are eighty-five or older. Newly eligible benefi-
ciaries are added to the sample once a year. Interviews are conducted wher-
ever respondents reside, including long-term care facilities. We focus on
the U.S. population aged sixty-five or older living in the community from
1992 to 2001.2

In each year, respondents were asked whether because of a health or
physical problem they have difficulty by themselves and without special
equipment with each of the following activities of daily living: bathing,
dressing, eating, transferring, walking, and toileting. Community-dwelling
respondents reporting difficulty with or not doing an activity for health rea-
sons were asked whether they received help (hands-on or standby) doing
that activity and whether they used special equipment or aids to do that ac-
tivity. To focus our analysis on the older population at risk for using assis-
tance, we restricted our analytic samples to those reporting difficulty with
any ADL (N � 38,603), walking (N � 32,737), and bathing (N � 16,648).

13.3.2 Variables

We examined disparities in the use of assistance by three dimensions of
socioeconomic status (SES): race/ethnicity, education, and income quar-
tiles. For race/ethnicity, we contrasted non-Hispanic whites and all other
races or ethnicities. Education was classified into three categories: zero to
eight years, nine to twelve years (including high school graduates), and
more than twelve years. Changes across survey years in the response cate-
gories for education did not permit more detailed specification. For 909
cases (0.7 percent of the sample sixty-five and older) that were missing ed-
ucation, we assigned the modal education category by six age-sex groups
(females and males age sixty-five to seventy-four, seventy-five to eighty-
four, and eighty-five and over).

For our analysis of income differentials and trends, we created a relative
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2. We excluded 1,970 respondents living in Puerto Rico (80 percent of whom identify them-
selves as Hispanic), fifty-six cases missing both race and Hispanic origin, and sixty-one cases
missing marital status.



rather than absolute measure of income reflecting quartiles. In the MCBS
for 1992 to 2001, couple income (and for unmarried respondents, respon-
dent income) was collected in fourteen categories, including a group for
missing (n � 4,240 or 3.4 percent of the sample ages sixty-five and older).
To create quartiles, we implemented a three-step procedure. First, for each
year 1992 to 2001, we used data from the sixty-five and older population
from the March Current Population Survey (CPS), which is the U.S. Cen-
sus Bureau’s source for official estimates of income and poverty, to estimate
couple income as a continuous function of sociodemographic variables
(age, sex, marital status, education, race/ethnicity, region) and the MCBS
couple income categories. Second, we used the CPS-based coefficients from
this model to estimate an exact couple income within category for each
MCBS respondent.3 Finally, we grouped individuals in the MCBS into 
income quartiles based on the weighted distribution of the estimated in-
come measure, with quartiles created separately for each year. We evalu-
ated the procedure by comparing the March CPS and estimated MCBS in-
come distributions and trends for the sixty-five and older population and
found they were substantially similar (see fig. 13.2).

In multivariate models we controlled for several additional demographic
variables previously demonstrated to be related to forms of assistance in
this population, including age, sex, marital status, and region. To control
for changes over time in underlying capacity, we created a scale reflecting
severity of functional limitations. We summed the level of difficulty rang-
ing from 0 (no difficulty) to 4 (unable to do) for three tasks: lifting, reach-
ing, and stooping. The scale ranged from 0–12, with a mean of 5.9 among
those reporting difficulty with one or more ADL, and Cronbach’s alpha
equal to 0.75.4 Finally, to control for potentially greater access to formal
personal care, we included an indicator of Medicaid participation for at
least part of the year.

13.3.3 Methods

We first plotted unadjusted trends in the use of any help, only assistive
technology, and neither for each outcome (any ADL, walking, and
bathing) stratified by socioeconomic status. We tested for trends over time
and differences in trends by socioeconomic status using logistic regression
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3. For a small number of cases the imputation procedure estimated an income that was out
of range. Imputed income for thirty-one cases missing on income was less than 0. These val-
ues were recorded to 0. For fourteen cases that provided an original response of $25,000 or
more, imputed income was less than $25,000 and these values were recorded to $25,000.

4. The MCBS also asked about difficulty with two other tasks: walking two to three blocks
and writing. These items were explored but eventually omitted from the scale. We omitted the
writing item because it did not correlate with the other items in the scale. We omitted the item
about walking two to three blocks because the question did not explicitly refer to the level of
difficulty without special equipment and we were concerned the item might be endogenous to
the use of assistance, particularly for walking.



models with linear terms for year, with standard errors adjusted for the
complex design of the MCBS.5 Departures in the trend from linearity were
explored but found not to be consistently significant, so they were not in-
corporated into multivariate models.

We then fit multinomial logistic regression models predicting the use of
any help, only the use of assistive technology, and neither, again adjusting
standard errors for sample design.6 We included in these models a linear
trend variable that took the value of 1 in 1992 and increased by 1 in each
subsequent year, with maximum value of 10 in 2001. Initially, we fit mod-
els including year, race/ethnicity, education, income quartiles, and the con-
trol variables as previously discussed. To this main effects model we added
an interaction between each of the race/ethnicity and socioeconomic indi-
cators and year (one set at a time). We coded these interactions so that we
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5. Ordinary least squares (OLS) regression models were also estimated and in general
showed similar patterns but produced statistically significant results in more cases for the
more advantaged groups.

6. Standard error adjustments do not take into account the additional gain in precision
from overlapping samples and are thus conservative. For one model, standard error adjust-
ments necessitated that seven cases be deleted because they were in primary sampling units
(PSU) that were single PSUs within a stratum.

Fig. 13.2 Income quartiles: Current population survey (Actual) versus Medicare
current beneficiary survey (estimated)



could directly test relative trends separately for each racial/ethnic and so-
cioeconomic group. We then reparameterized the model to test for changes
over time in racial/ethnic and socioeconomic differentials (using an ad-
justed Wald statistic for nested multinomial logit models, adjusted for
sample design).

To facilitate the interpretation of the various contrasts from the multin-
omial logit models, we calculated for each year the predicted probabilities
of using each type of assistance by race/ethnicity and socioeconomic sta-
tus. We calculated the probabilities of each outcome, varying characteris-
tics of interest across the whole data set and averaging the predictions. In
doing so, we held all other characteristics constant at the levels observed in
the data set.7 The resulting trends and disparities may be interpreted as
changes or gaps for a particular socioeconomic group and activity, net of
all other characteristics shown in table 13.1.

13.4 Results

13.4.1 Racial/ethnic and Socioeconomic Composition of the 
Older Population Reporting Difficulty with Daily Tasks

Distributions for each of the racial/ethnic and socioeconomic indicators
and other control variables used in the analysis are shown in table 13.1 for
each of the three analytic samples, averaged over the ten years of observa-
tion. Compared to the entire population age sixty-five or older, the popu-
lations reporting difficulty with any ADL, walking, and bathing over-
represent socioeconomically disadvantaged individuals (with roughly 30
percent reporting zero to eight years of education and 35 to 40 percent
falling into the lowest income quartile). The populations reporting diffi-
culty are also substantially older, report more functional limitations, and
overrepresent women, unmarried individuals, those living in the South,
and Medicaid beneficiaries.

Mirroring increases in educational attainment among the sixty-five and
older population, over time the populations reporting difficulty have expe-
rienced substantial declines in the percentage with eight or fewer com-
pleted years of education and increases in the percentage who have com-
pleted thirteen or more years (see table 13.2). Yet, even in 2001, those
reporting difficulty with daily activities reported lower levels of educa-
tional attainment compared to the entire population ages sixty-five and
older. For instance, 28 percent of those with any ADL difficulty had com-
pleted eight or fewer years of education compared to only 15 percent of the
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7. For more details on this methodology, known as the method of recycled predictions, see
StataCorp (1997, p. 548).



Table 13.1 Characteristics of the population ages 65 and older, 1992–2001 
(weighted percentages)

Population ages 65� reporting 
difficulty with

Population
ages 65� Any ADL Walking Bathing

Race
Non-Hispanic white 84.7 82.4 82.0 81.0
Other race 15.3 17.6 18.0 19.0

Education
0–8 years 20.3 27.8 28.3 31.6
9–12 years 47.8 47.1 47.1 46.4
13� years 31.8 25.1 25.6 22.0

Income quartiles
First 25.0 35.6 36.2 41.0
Second 25.0 27.0 27.2 26.9
Third 25.0 21.6 21.3 19.5
Fourth 25.0 15.9 15.3 12.5

Age
65–74 53.9 39.3 39.0 31.3
75–79 36.1 41.5 41.2 42.4
85� 10.0 19.3 19.9 26.3

Sex
Male 41.8 34.7 34.7 30.0
Female 58.2 65.3 65.3 70.0

Marital Status
Married 56.5 45.7 45.1 40.8
Not married 43.5 54.2 54.9 59.2

Region
Northeast 24.2 19.8 19.9 19.6
South 21.2 25.2 25.0 25.2
Midwest 35.4 36.0 35.8 37.2
West 19.2 19.0 19.3 18.0

Functional limitation Scale
0 27.0 3.3 2.8 1.5
1–2 30.3 13.7 11.9 5.7
3–5 23.0 30.4 29.3 20.0
6–12 19.7 52.7 56.0 72.8
(weighted mean) (2.9) (5.9) (6.1) (7.4)

Medicaid participation 8.8 15.3 15.7 19.3
Year

1992 9.8 10.6 10.7 10.2
1993 9.7 10.1 10.0 10.3
1994 9.7 10.0 10.0 10.4
1995 9.9 10.0 9.9 10.4
1996 10.0 9.5 9.4 10.0
1997 10.1 9.5 9.4 9.7
1998 10.1 9.8 9.8 9.6
1999 10.1 10.2 10.1 10.0
2000 10.2 10.1 10.3 9.7
2001 10.3 10.1 10.3 9.6

N (unweighted) 126,481 38,603 32,737 16,648



entire population ages sixty-five and older. Income distributions also
shifted during this time period, notably toward lower quartiles for those
with difficulty bathing, although distributions at the beginning and end of
the period were substantially similar among those reporting difficulty with
any ADL and with walking.8

13.4.2 Unadjusted Trends in Assistance and 
Disparities by Socioeconomic Status

Figures 13.3–13.5 show the unadjusted trends in assistance among those
who reported difficulty with any of the six ADLs, walking, and bathing.
Three observations are noteworthy with respect to trends. First, the inde-
pendent use of assistive technology (indicated “AT only”) has increased
significantly over the period for select groups—non-Hispanic whites, those
with thirteen or more years of education, and those in the lowest income
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8. We also explored whether the chances of reporting difficulty with daily activities, which
has been previously reported to have declined between 1992 and 2001 for the older popula-
tion (Freedman et al. 2004), declined differentially by race/ethnicity and socioeconomic sta-
tus. We found no differentials by race and education; however, there appeared to be impor-
tant differences by income. The two lowest quartiles demonstrated statistically significant
declines in difficulty with any ADL over the ten-year period, whereas the upper quartiles did
not. In logistic regression models in which we controlled for demographic and socioeconomic
characteristics, we found evidence for smaller declines in the highest quartile compared to the
lowest quartile (0.15 percent per year versus 2.3 percent per year). Hence, some narrowing of
the differential in difficulty by income over the ten-year period occurred.

Table 13.2 Racial/ethnic and socioeconomic characteristics of the population ages 65 and older,
1992 and 2001 (weighted percentages)

Population ages 65� reporting difficulty with
Population 
ages 65� Any ADL Walking Bathing

1992 2001 p 1992 2001 p 1992 2001 p 1992 2001 p

Race ∗∗∗
Non-Hispanic white 86.6 82.4 84.0 80.5 83.3 80.4 83.7 78.5
Other race 13.4 17.6 16.0 19.5 16.7 19.6 16.3 21.5

Education ∗∗∗ ∗∗∗ ∗∗∗ ∗∗∗
0–8 years 26.2 14.7 34.4 27.8 35.4 20.5 39.2 24.6
9–12 years 47.8 45.6 46.0 47.2 44.9 48.3 43.5 50.5
13� years 26.0 39.7 19.6 25.1 19.7 31.2 17.3 24.9

Income quartiles ∗∗ ∗∗∗ ∗∗
First 25.0 25.0 35.1 36.2 36.3 36.8 39.3 44.3
Second 25.0 25.0 27.8 26.3 27.7 26.3 28.4 25.0
Third 25.0 25.0 21.9 21.3 21.7 21.0 19.6 18.7
Fourth 25.0 25.0 15.3 16.2 14.3 15.9 12.7 12.0

Note: ∗∗p<.05 and ∗∗∗p<.001 for �2 test for relationship between year (1992–2001) and variable of
interest.



quartile.9 Second, where significant increases in the use of only assistive
technology have occurred, they have in some cases been accompanied by
declines in unassisted difficulty (indicated “no help or AT”) and in other
cases been accompanied by declines in help from another person (desig-
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9. Tests based on an OLS specification suggest that the use of AT only for any ADL and for
walking also increased significantly among the highest income quartile.

Fig. 13.3 Trends in receipt of assistance with any of six ADLs, population ages
65� with difficulty in any ADL, by race/ethnicity, education, and income quartiles,
1992–2001



nated by “any help”). For non-Hispanic whites and the lowest income
quartile, assistive technology appears to have offset declines in unassisted
difficulty (“no help or AT”). In contrast, those who have completed more
than a high school education have become significantly more likely to use
only assistive technology and significantly less likely to use any help.

A third observation relates to disparities in assistance by racial/ethnic
and socioeconomic status. Less advantaged groups consistently report
higher rates of help than more advantaged groups, and more advantaged
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Fig. 13.4 Trends in receipt of assistance with walking, population ages 65� with
difficulty walking, by race/ethnicity, education, and income quartiles, 1992–2001



groups consistently report higher rates of unassisted difficulty. This general
pattern holds true for all three activity outcomes, although help differentials
by income are less pronounced among those reporting difficulty walking
and bathing. Gaps in the use of assistive technology for any ADL and walk-
ing are in the 4 to 7 percentage point range for the two racial groups and
highest versus lowest education groups. In contrast, gaps for bathing equip-
ment are much larger; non-Hispanic whites and those with higher education
levels have a 10 and 17 percentage point advantage, respectively, in 2001.
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Fig. 13.5 Trends in receipt of assistance with bathing, population ages 65� with
difficulty bathing, by race/ethnicity, education, and income quartiles, 1992–2001



These descriptive figures do not control for differences across racial/eth-
nic and socioeconomic groups in other factors related to the type of assis-
tance used (such as age, sex, or functional status), nor do they adjust for
compositional shifts that have occurred over time. It may be, for example,
that assistive technology is increasing in part because of changes in the
severity of underlying functional limitations, or that help is declining be-
cause of shifts in marital status. Gaps by race/ethnicity and socioeconomic
status might not be linked to these characteristics directly, but may be in-
fluenced by other demographic differences across groups. To explore
whether gaps have changed over time, net of shifts in other demographic
factors, we turn to a series of multinomial logit models.

13.4.3 Trends and Disparities Adjusted for Compositional Shifts

Table 13.3 presents the odds ratios predicting assistance among those
with difficulty with any of six ADLs, walking, or bathing. The predictors
of assistance with any ADL and walking tend to be similar, whereas those
for bathing differ in some important aspects, particularly with respect to
income effects.
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Table 13.3 Odds ratios from multinomial regressions for using assistive technology only and
receiving any help (versus neither) among those with difficulty with any ADL,
walking, or bathing: Main effects models

Any ADL Walking Bathing

Any help AT only Any help AT only Any help AT only 
vs. neither vs. neither vs. neither vs. neither vs. neither vs. neither

Year 1.008 1.037∗∗∗ 1.013 1.038∗∗∗ 1.022 1.056∗∗∗
Non-Hispanic white 0.794∗∗∗ 0.932 0.793∗∗∗ 0.911 0.795∗∗∗ 1.347∗∗
Education 9–12 years 0.897∗∗ 0.988 0.911 0.996 0.928 1.111
Education 13� years 0.895 1.187∗∗∗ 0.883 1.148∗∗ 0.891 1.462∗∗∗
2nd income quartile 0.993 1.028 0.950 1.012 1.208∗∗ 1.196∗∗
3rd income quartile 1.019 0.964 0.977 0.934 1.306∗∗∗ 1.334∗∗∗
4th income quartile (high) 0.961 0.886 1.002 0.872∗∗ 1.204 1.188
Control variables:

Age 75–84 1.777∗∗∗ 1.647∗∗∗ 1.743∗∗∗ 1.667∗∗∗ 1.600∗∗∗ 1.340∗∗∗
Age 85� 5.429∗∗∗ 3.094∗∗∗ 4.999∗∗∗ 3.356∗∗∗ 3.182∗∗∗ 1.233∗∗
Female 1.009 0.971 1.080 0.909*∗ 0.863∗∗ 1.288∗∗∗
Married 1.832∗∗∗ 0.684∗∗∗ 1.852∗∗∗ 0.717∗∗∗ 1.896∗∗∗ 0.700∗∗∗
Midwest 0.826∗∗∗ 1.006 0.721∗∗∗ 1.008 0.731∗∗∗ 0.790
Northeast 1.113 0.950 0.959 0.945 1.322∗∗ 0.795
South 0.913 0.966 0.777∗∗∗ 0.905 0.947 0.840
Functional limitations 1.444∗∗∗ 1.186∗∗∗ 1.363∗∗∗ 1.157∗∗∗ 1.234∗∗∗ 1.014
Medicaid participation 1.477∗∗∗ 0.935 1.284∗∗∗ 1.029 1.626∗∗∗ 0.881

Observations 38,603 32,737 16,648

∗∗∗ Significant at less than the 1 percent level.
∗∗ Significant at less than the 5 percent level.



Trends in assistance

For all three activity outcomes, among those reporting difficulty there is
no trend in the chances of getting any help (relative to using neither help
nor AT). In contrast, the chances of using assistive technology (relative to
using neither) has steadily increased among those reporting difficulty with
any ADL (nearly 4 percent per year), walking (nearly 4 percent per year),
and bathing (over 5 percent per year). Significant declines in the chances
of using neither type of assistance (relative to using only AT) also occurred
(not shown).

Disparities in assistance by socioeconomic status

Significant disparities in assistance are evident by racial/ethnic and so-
cioeconomic status. For all three activity outcomes, non-Hispanic whites
have consistently lower risk of using any help (versus neither), and for
bathing this group has a significantly higher risk (35 percent higher than
minorities) of using only assistive technology. Having completed more
than a high school education is associated with an increased risk of using
only assistive technology among those reporting difficulty with any ADL
(19 percent higher than those with eight or fewer years), walking (15 per-
cent higher) and bathing (46 percent higher). Differentials with respect to
income quartiles are more complex and somewhat counterintuitive, with
the highest quartile having lower chances than those in the lowest quartile
of using only AT for walking (versus nothing). And among those with diffi-
culty bathing, income has an inverse u-shaped relationship with both
forms of assistance, so that individuals in the middle quartiles are more
likely to use both any help (versus neither) and AT only (versus neither).

13.4.4 Differential Trends by Race/ethnicity and Socioeconomic Status

Tables 13.4 and 13.5 present results from a series of multinomial logit
models that allow us to explore differential trends by race/ethnicity (model
1), by education (model 2), and by income quartile (model 3). The models
in tables 13.4 and 13.5 contain identical variables but they are parameter-
ized in different ways. For example, model 1 of tables 13.4 and 13.5, which
highlights racial/ethnic trends, includes main effects for education and in-
come quartiles and the control variables in table 13.3. However, the inter-
action between the trend and each race/ethnicity group is parameterized
differently depending on the table. Table 13.4 includes parameters repre-
senting a separate trend line for each of the racial/ethnic groups. This speci-
fication allows an explicit test for each group of whether forms of assis-
tance have changed. All three contrasts (any help versus none, AT only
versus none, and any help versus AT only) are provided to facilitate inter-
pretation. Table 13.5 includes parameters representing the trend for the
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omitted group (in model 1, nonwhite or Hispanic), the main effect of race/
ethnicity (in model 1, non-Hispanic white), and interaction terms between
the trend variable and race/ethnicity. This additional parameterization al-
lows an explicit test of the difference in trend by the various groups, com-
pared to an omitted group, which may be interpreted as a test for changes
in disparities over time. Similar contrasts for education and income groups
are provided in the other sections of the two tables.
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Table 13.5 Odds ratios from multinomial regressions for using assistive technology only,
receiving any help, or neither among those with difficulty with any ADL, walking, or
bathing: Interaction models

Any ADL Walking Bathing

Main effects model with Any help At only Any help AT only Any help AT only 
the following interactions: vs. none vs. none vs. none vs. none vs. none vs. none

Model 1: Trend interacted 
with race/ethnicity

Year 1.00 1.02 1.02 1.03∗∗ 1.00 1.01
Non-Hispanic white 0.78∗∗ 0.85 0.85 0.85 0.69∗∗ 0.99
Non-Hispanic white � year 1.00 1.02 0.99 1.01 1.03 1.06
Adjusted Wald statistic 

(df) for race � year 0.50 (2, 2,536) 0.83 (2, 2,445) 1.47 (2, 1,862)

Model 2: Trend interacted 
with education groups

Year 1.00 1.02 1.02 1.03∗∗∗ 0.99 1.02
9–12 years of education 0.82∗∗ 0.87 0.89 0.96 0.76 0.88
13� years of education 0.98 1.13 1.08 1.13 0.73 1.08
9–12 years � year 1.02 1.02 1.00 1.01 1.04 1.05
13� years � year 0.99 1.01 0.97 1.00 1.04 1.06
Adjusted Wald statistic 

(df) for education � year 1.51 (4, 2,534) 1.69 (4, 2,443) 1.16 (4, 1,860)

Model 3: Trend interacted 
with income quintiles

Year 1.01 1.03∗∗∗ 1.02 1.03∗∗∗ 1.01 1.05∗∗
2nd quartile 1.02 0.95 0.96 0.91 1.05 1.17
3rd quartile 1.07 0.82 0.95 0.80∗∗ 1.13 1.14
4th quartile 1.02 0.89 1.06 0.88∗∗ 1.27 1.21
2nd quartile � year 1.00 1.01 1.00 1.02 1.03 1.00
3rd quartile � year 0.99 1.03 1.01 1.03 1.03 1.03
4th quartile � year 1.00∗∗ 1.00 1.00 1.00 1.00 1.00
Adjusted Wald statistic 

(df) for income � year 2.04 (6, 2,532) 1.59 (6, 2,441) 0.84 (6, 1,858)

Observations 38,603 32,737 16,648

Note: Models also control for all main effects shown in table 13.3.
∗∗∗ Significant at less than the 1 percent level.
∗∗ Significant at less than the 5 percent level.



Trends stratified by race/ethnicity and socioeconomic status

The chances of using assistive technology independently (relative to no
assistance) have increased significantly over the period for most groups.
For walking, for example, equipment use has increased significantly for all
groups except the highest income quartile (column five, table 13.4). At the
same time, the chances of using any help versus nothing (for any of the ac-
tivities) have not changed appreciably for almost all groups. The coefficient
is generally close to 1.0 and is not statistically significant except for those
completing nine to twelve years of education (for walking and bathing, the
chances of any help have increased relative to neither). Taken together,
these patterns suggest that the chances of using any help and the chances
of using nothing have both declined in relation to the use of AT alone. In-
deed, as shown in the third column of each panel of table 4, the chances of
using any help relative to AT have generally declined for most groups, but
these declines typically do not reach statistical significance for groups
where AT has increased less than 4 percent per year.

Changes in disparities over time

In testing interactions between each set of racial/ethnic and socioeco-
nomic indicators and year (see table 13.5), only one statistically significant
interaction emerged. We found a very small difference between the lowest
and highest income quartiles in the trend for receiving help with any ADL.
However, because this interaction effect is so small (note that it rounds to
1.00) and because the remaining interactions in the model were not signif-
icant, the set of interactions does not rise to significance for the adjusted 
F-test (F(26, 2, 532) � 2.04). Hence we conclude that none of the dispari-
ties in forms of assistance by race/ethnicity or socioeconomic status that
we observed have changed significantly over the past decade, and none of
the trends differ significantly by racial/ethnic and socioeconomic status.

13.4.5 Predicted Probabilities of Assistance by 
Racial/ethnic and Socioeconomic Status

Table 13.6 shows percentage point changes in assistance between 1992
and 2001, and percentage point differences by racial/ethnic and socio-
economic status in assistance for any ADL, walking, and bathing. The per-
centages are based on predicted values that are calculated from the main
effects model in table 13.3 and isolate the influence of racial/ethnic and so-
cioeconomic status and year on the probabilities of assistance. The esti-
mates differ from those in figures 13.3–13.5 in that they are model-based
estimates that control for observed differences across racial/ethnic and
socioeconomic groups at-risk for using assistance. In general, adjusting for
covariates accentuates the trends in assistance and attenuates the gaps by
race/ethnicity and socioeconomic status.
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Trends

Holding all else constant, there is a clear and consistent increase over the
decade of about 6 percentage points in the percentage of older adults us-
ing only assistive devices for their daily activities. The increase is similar for
both racial groups and for more and less advantaged education and income
groups. Similarly sized increases were observed among those with diffi-
culty walking (about 6 percentage points) and bathing (about 5 percentage
points). Increases in the independent use of assistive technology were
offset by declines in both help and neither form of assistance, but declines
in using neither (4 to 5 percentage points) were more than twice as large as
the declines in help (1 to 2 percentage points).

Disparities

Holding all else constant, disparities by racial/ethnic and socioeconomic
status in forms of assistance were similarly sized in 1992 and 2001. How-
ever, in both years, having thirteen or more years of education (versus eight
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Table 13.6 Percentage point changes from 1992 to 2001 and disparities by race, education, and
income in assistance with any ADL, walking and bathing

Any ADL Walking Bathing

AT AT AT
only Help Neither only Help Neither only Help Neither

Percentage point change over time (2001 vs. 1992)

Race
Other 6 –2 –3 6 –2 –5 4 –1 –3
Non-Hispanic white 6 –2 –4 6 –1 –5 5 –2 –4

Education
0–8 years 6 –2 –4 6 –1 –5 5 –1 –4
13� years 6 –2 –4 7 –1 –5 6 –2 –4

Income
1st income quartile 6 –2 –4 6 –1 –5 5 –1 –4
4th income quartile 6 –2 –4 6 –1 –5 5 –2 –4

Disparities by year

1992
Non-Hispanic white 

vs. Other 1 –4 3 0 –3 3 6 –7 1
13� years vs. 0–8 years 4 –4 –1 4 –4 –1 7 –6 0
4th quartile vs. 1st quartile –2 0 1 –3 1 2 1 2 –3

2001
Non-Hispanic white 

vs. Other 1 –4 2 0 –3 3 7 –8 1
13� years vs. 0–8 years 5 –4 –1 5 –4 –1 8 –7 –1
4th quartile vs. 1st quartile –2 1 1 –3 1 2 1 2 –2

Note: Calculated based on predicted values from model shown in table 13.3. See text for methodology.



or fewer) appears to confer a greater advantage with respect to the inde-
pendent use of assistive technology than either being non-Hispanic white
(versus minority) or in the highest (versus lowest) income quartile.

In 2001, for example, among those with difficulty with any ADL and
with walking, individuals who have completed thirteen or more years of
education have a 5 percentage point advantage over those who have com-
pleted eight or fewer years. Among those with difficulty bathing, those in
the highest education group have an 8 percentage point advantage in using
technology. At the same time, individuals with the lowest levels of educa-
tion (zero to eight years) are more likely to use help.

Gaps in assistance by race are most apparent for bathing. In 2001, among
those with difficulty bathing, rates of using help for non-Hispanic whites are
8 percentage points lower than for other races and rates of assistive tech-
nology use are 7 percentage points higher. Smaller gaps in help are evident
for any ADL (4 percentage points) and walking (3 percentage points).

Income disparities are far less substantial. For example, for walking, the
significant finding that individuals in the highest quartile have a 13 percent
lower risk (RR � 0.87) of using only AT relative to individuals in the low-
est quartile translates into absolute differences in 2001 of 3 percentage
points.

13.5 Discussion

This chapter has provided strong evidence that there has been a sub-
stantial increase in recent years in the use of assistive technology by mem-
bers of the older U.S. population who have difficulty with daily tasks. In
general, the increases in assistive technology appear to be widely experi-
enced. Still, some socioeconomic groups are more likely to use assistive
technology without help than others. Notably, higher levels of education
are associated with higher probabilities of using technology independently
to carry out daily activities. Among those with difficulty with one or more
daily activities, all else equal, there has been a persistent 5 percentage point
gap in the independent use of assistive technology between those with
more than a high school education and those with eight or fewer years of
completed education. Even larger gaps by education are evident among
those reporting difficulty bathing—reaching 8 percentage points in 2001.

We also found descriptive evidence suggestive of different patterns over
time among more and less advantaged groups. Among those with more
than a high school education, we found that increases in assistive tech-
nology have offset declines in the chances of receiving help from another
person. In contrast, among low-income groups we found increases in as-
sistive technology have offset declines in unassisted difficulty. However,
tests for differences across groups in these patterns (that also took into
account differences across groups and over time in the demographic and
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socioeconomic composition of the population) did not rise to the level of
statistical significance. In fact, we found that for most groups increases in
assistive technology appear to be offset by decreases both in the use of help
and in unassisted difficulty, with declines in the latter twice as large as de-
clines in help.

Our analysis is limited in several respects. First, questions about forms
of assistance were limited to those individuals reporting that they experi-
enced difficulty with a particular task. As Cornman, Freedman, and Agree
(2005) and Pine, Gurland, and Chren (2002) have shown, there is a sizeable
group that uses assistive technology, most often canes or environmental
features, but does not report difficulty, and this group appears to be in-
creasing in size (Freedman, et al. 2006). Hence, our findings may underes-
timate the increases in assistive technology that have taken place over the
last decade. On a similar note, we have limited our attention to technol-
ogies that are specifically designed to assist with functioning in day-to-day
tasks, and hence excluded important medical, information, and household
technologies that undoubtedly have improved older Americans’ quality of
life in recent decades. Finally, due to data limitations, we considered only
personal care activities in our analysis. In particular, declines in the preva-
lence of IADL limitations have been much larger than those observed for
ADLs; hence, understanding the role of technology in these other activi-
ties would be an important next step.

Despite these limitations, our findings have implications for the study of
late-life disability trends and disparities therein. A consensus report
(Freedman et al. 2004) found agreement across several national datasets
(including the MCBS upon which we drew here) that there have been de-
clines during the 1990s in help with ADL activities. Here we have investi-
gated whether declines in help are linked to increases in the use of assistive
technology. We found that controlling for compositional shifts, declines 
in reports of help from 1991 to 2001 among those reporting difficulty
amounted to at most 2 percentage points. This figure equals about one-
third of the observed decline in help over this period in the entire older pop-
ulation. The rest of the decline in help is the result of fewer people report-
ing underlying difficulty with daily activities. Indeed, previous studies have
demonstrated that the severity of underlying difficulty is the overriding de-
terminant of the types of assistance used (Agree, Freedman, and Sengupta
2004; Verbrugge and Sevak 2002) and that shifts in capacity account for a
larger share of declines in dependence than do shifts in forms of assistance
(Freedman et al. 2006). Whether the declines among those reporting diffi-
culty have been driven mainly by increases in assistive technology or by
other forces not measured in our analysis—such as changes in Medicare
home health care or shifts in the causes and extent of underlying diffi-
culty—warrants further attention. Although we were not able to distin-
guish between paid and unpaid sources of care, future analyses should ex-
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plore these distinctions, particularly whether the declines in help among
more highly educated older adults represent declines in paid or unpaid
sources of care.

Our results also have implications for the growing literature on substitu-
tion between assistive technology and personal care and on unmet need.
We found limited evidence of trade-offs in the aggregate between assistive
technology and help in the older U.S. population, and our descriptive find-
ings were consistent with recent evidence that more highly educated sen-
iors may be trading off assistive technology for personal care (Agree et al.
2005). However, this pattern was not dominant, and clearly a greater share
of the increase in assistive technology has been offset by declines in unas-
sisted difficulty. At the same time, we found that participation in the Med-
icaid program is associated with a greater likelihood of receipt of help, but
not assistive technology. Hence, for economically disadvantaged seniors
participating in this means-tested program, substitution does not appear
to be encouraged by the current benefit structure.

With respect to disparities in trends, increasing gaps in the need for help
with personal activities have been reported (Schoeni et al. 2005), with
lower income seniors and those with fewer years of education not gaining
as much as other groups. We did not find increasing gaps in the forms of as-
sistance. However, we found that disparities evident in 1992 persisted a
decade later, with better educated individuals more likely than less edu-
cated to use assistive technology without help and minorities more likely
than others to use help. Racial and education gaps with respect to the use
of bathing technology were especially large, all else equal, amounting to 7
to 8 percentage points in 2001—nearly twice the gaps found by education
for walking.

These task-specific findings highlight the complex nature of late-life dis-
ability and the heterogeneity of the various daily tasks. Although the use of
walking and bathing technologies have both increased over the decade by
similar amounts, gaps by race/ethnicity and socioeconomic status in the
use of technologies to assist in bathing remained notably large. The reason
for this pattern is not clear. It may be that technologies to accommodate
bathing difficulties involve changes to the physical environment that less
advantaged groups may not be in a position to adapt. Currently, national
surveys do not provide details on the home environment of older adults
with difficulty in daily activities, so further exploration of these kinds of hy-
potheses will await new data collection efforts.

From a societal perspective, the fact that there have been declines in the
proportion of the older population reporting difficulty with ADL activities
is undoubtedly good news. However, at the same time, those with difficulty
have become increasingly disadvantaged socially and economically over
time, even as educational attainment has risen. The especially large and
persistent educational disparities in use of assistive technology suggests
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greater effort in this area—perhaps through public education around ac-
cess to and benefits of assistive technology—may be warranted. Ulti-
mately, whether the shift toward technological assistance by those experi-
encing difficulty with daily tasks is judged as beneficial remains to be seen.
Technology may enhance independence, but those who use equipment
equally or more often report that tasks are tiring, time-consuming, or
painful even when they use assistance (Agree and Freedman 2003). Better
understanding of the costs and benefits of various forms of assistance for
older persons who experience difficulty in their day-to-day tasks is needed
for policymaking to keep pace with technological advancements.
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