
© The Author 2013. Published by Oxford University Press on behalf of The Gerontological Society of America. 
All rights reserved. For permissions, please e-mail: journals.permissions@oup.com.

Assistive Devices in Context: Cross-Sectional 
Association Between Challenges in the Home 
Environment and Use of Assistive Devices  
for Mobility

Christopher L. Seplaki, PhD,*,1 Emily M. Agree, PhD,2 Carlos O. Weiss, MD, 
MHS,3 Sarah L. Szanton, PhD, CRNP,4 Karen Bandeen-Roche, PhD,5  

and Linda P. Fried, MD, MPH6

1Department of Public Health Sciences, University of Rochester School of Medicine and Dentistry, Rochester, New York.
2Department of Sociology, Johns Hopkins University, Baltimore, Maryland.

3Department of Family Medicine, College of Human Medicine, Michigan State University, East Lansing.
4Johns Hopkins University School of Nursing, Baltimore, Maryland.

5Department of Biostatistics, Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland.
6Department of Epidemiology, Mailman School of Public Health, Columbia University, New York.

*Address correspondence to Christopher L. Seplaki, PhD, Department of Public Health Sciences, University of Rochester School of Medicine and 
Dentistry, 265 Crittenden Blvd, CU 420644, Rochester, NY 14642, E-mail: Christopher_Seplaki@urmc.rochester.edu

Received September 13, 2012; Accepted March 12, 2013
Decision Editor: Rachel Pruchno, PhD

Purpose: A primary goal for aging policy is to 
optimize independence in later life. We estimate the 
cross-sectional association between physical and 
social challenge in the home environment and use 
of assistive devices (AD) for mobility in the home, 
controlling for lower extremity physical performance 
(short physical performance battery [SPPB]) and other 
factors. Design and Methods: Data are from 
the Women’s Health and Aging Study I, a prospec-
tive study of the factors related to physical disability 
in a sample of moderately to severely disabled older 
women. We describe these associations in the base-
line sample overall and also within subsets who do 
and do not have both a baseline and a 3-year follow-
up observation. Results:  On average, physical 
challenge in the home environment is inversely asso-
ciated with level of AD use (p < .05) in the over-
all sample, independent of SPPB, living alone, and 
other factors. We do not find a significant (p < .05) 
association between social challenge and the level of 
AD use in the overall sample. Findings by follow-up 

responder status were similar (with minor variabil-
ity). Implications:  Future cohorts who are bet-
ter educated and more receptive to technology may 
confront challenges in the home environment that limit 
their ability to age in place. Our findings suggest that 
the physical challenges of the home are significantly 
related to AD use. Future analyses that explore the 
mechanisms of the home environment as a source of 
challenges to independent functioning could help in 
the design of future interventions for these cohorts as 
they age.

Key Words: Technology, Aging in place, Function 
(physical mental)

A primary goal for aging policy is to optimize 
independence in later life. Many older adults 
have lived in their homes for many years, having 
chosen housing and neighborhoods that were 
good places to live, work, and raise families. As 
they age and the prevalence of chronic diseases and 
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functional impairments increases, older Americans 
may experience a mismatch between their own 
physical capacity, the challenges of their home 
environments, and the availability of help.

Gaps in “person-environment fit” can be addressed 
in different ways, including use of “compensatory 
strategies” (Weiss, Hoenig, & Fried, 2007). Elements  
of compensatory strategies include use of environ-
mental modifications that reduce the demands of 
the physical environment; assistive devices (ADs) 
that increase the individual’s capabilities; personal 
assistance; and behavioral change. Although each 
of these approaches represents ways of coping with 
disablement, environmental modifications and AD 
use constitute forms of self-care and thus enhance 
independence. In contrast, for example, personal 
assistance involves the cooperation and availability 
of helpers and thus creates a state of dependence 
even as it reduces disability (Agree, 1999).

The majority of older adults with disabilities use 
an AD, most often for mobility (Agree & Freedman, 
2000; Agree, Freedman, & Sengupta, 2004), and 
the number has been growing (Freedman, Agree, 
Martin, & Cornman, 2006; Schoeni, Freedman, & 
Martin, 2008). Devices can be important aids to 
mobility in the home, but the physical challenges of 
the home environment may interfere with their use. 
For example, walkers may be less useful on uneven 
surfaces and wheelchairs can be problematic in the 
presence of steps. However, if such features signal 
environments of greater challenge, they may also 
indicate a greater need for an AD to navigate in the 
home. Similarly, other members of the household 
(e.g., a spouse) who can provide personal assis-
tance define a social resource in the home environ-
ment. Hoenig and colleagues also used data from 
the Women’s Health and Aging Study I (WHAS I) 
to show that coresidence is associated with use of 
personal assistance for mobility activities in the 
home (Hoenig et  al., 2006), which is consistent 
with Spillman (2005), who used National Long-
term Care Survey data to show a link between liv-
ing with a spouse and use of help (and, conversely, 
that living alone is associated with equipment use).

Although existing work has studied the associa-
tion between the home environment and compen-
satory strategies generally (Ganesh, Fried, Taylor, 
Pieper, & Hoenig, 2011; Hoenig et  al., 2006), 
researchers have not focused specifically on AD 
use, which may differ from other approaches to 
address gaps in the person-environment fit. A com-
prehensive theoretical approach to such issues is 
through the lens of the seminal work of Lawton 

and Nahemow (1973), which was subsequently 
updated (Lawton, 1998) and continues to influence 
the field of environmental gerontology (Scheidt & 
Norris-Baker, 2004; Wahl & Weisman, 2003) and 
the study of disability more generally (IOM, 1991, 
2007; Verbrugge & Jette, 1994). This framework 
(originally formulated in psychological and behav-
ioral domains) argues that successful functioning 
is the result of a balance between the level of chal-
lenge present in the environment and an individu-
al’s abilities to meet those challenges.

However, a central limitation to our applica-
tion of the Lawton and Nahemow framework 
in this study are its strong causal implications, 
which are inconsistent with our preliminary, 
descriptive stage of investigation. Furthermore, 
physical and social environments have complex 
and multilayered functions (Rowles, Oswald, & 
Hunter, 2004; Wahl, Iwarsson, & Oswald, 2012) 
that are beyond the scope of the present analysis. 
Therefore, we instead take a descriptive approach 
that is consistent with the strengths and limita-
tions of our data. We ask are different dimensions 
of the home environment associated with AD use, 
viewing the latter as an outcome for mobility? 
Furthermore, does the association either differ at 
a single point in time between those who will and 
will not survive and fully participate in a future 
study wave or differ across time within the same 
subset of women?

Understanding how the physical and social 
dimensions of the home environment are asso-
ciated with the use of ADs is critical (Hoenig, 
Giacobbi, & Levy, 2007), particularly at a time 
when the availability of human help is likely to 
decline. Today’s elders are the parents of the baby 
boom and thus generally have larger families with 
children to help them, but the boomers will enter 
old age with fewer children to rely on for support 
(Agree & Hughes, 2012; Hughes & Waite, 2007). 
In addition, future elderly cohorts also will be bet-
ter educated on average than previous cohorts 
(Crystal, 2007; Freedman, Schoeni, Martin, & 
Cornman, 2007), and thus perhaps increasingly 
receptive to the use of ADs to meet their needs as 
they age (Pressler & Ferraro, 2010).

Methods

Data

Data are from the WHAS I, a prospective study 
of the factors related to physical disability in 
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disabled older women. The study was conducted 
between 1992 and 1998 with 1,002 women 
at baseline representing the one third of most 
physically disabled women aged 65 or older 
living in the Baltimore area. Participants were 
interviewed, given a physical exam and the short 
physical performance battery (SPPB; Guralnik 
et  al., 1994) every 6 months for approximately 
three years. The methodology and descriptive 
findings of the study are detailed elsewhere 
(Guralnik, Fried, Simonsick, Kasper, & Lafferty, 
1995; Kasper, Shapiro, Guralnik, Bandeen-Roche, 
& Fried, 1999; Simonsick et al., 1997).

We use data from the baseline and final rounds 
of the study. After excluding observations with 
missing data at baseline, our analysis sample com-
prises 875 women. Of this baseline sample, 441 
women survived and also provided complete data 
for the final round of observation. Of the 434 
women who participated in the baseline but did 
not provide complete data for the follow-up, 123 
(28%) died, 139 (32%) had missing data on at least 
one necessary variable in the final round, and 172 
(40%) were excluded for other reasons. We will 
refer to the two subsets as “follow-up responders” 
(i.e., those who have both a baseline and a follow-
up observation) and “follow-up nonresponders” 
(i.e., those who have a baseline observation only).

Variables

Our outcome of interest is the self-reported use 
of ADs for mobility (i.e., cane, walker, or wheel-
chair) in the home. We code the variable as ordinal 
from “no AD use in the home” to “cane use only” 
and, finally, “walker and/or wheelchair use in the 
home (which may or may not also include cane 
use).”

Our independent variable of interest is challenge 
in the home environment, which we define both as 
social and physical. Social challenge is represented 
by a binary indicator for whether the respondent 
lives alone (vs. with a spouse or others). Physical 
challenge is measured by a mean-zero score reflect-
ing the sum of first dimension coordinates of a mul-
tiple correspondence analysis (MCA; Greenacre, 
2007) on the indicator matrix composed of three 
binary indicators for physical challenges in the 
home: (a) having to step up/down to get into the 
house, (b) not having bathroom/bedroom/kitchen 
on the same floor, and (c) having more than four 
rooms in house. We performed the MCA separately 
on the analysis samples at baseline and follow-up.

We include in our models a measure of physical 
competence: the SPPB (Guralnik et al., 1994) for 
physical performance, focusing on lower extrem-
ity ability. This measure closely reflects the true 
individual capacity for functioning that under-
lies physical competence (Freedman, 2009). The 
SPPB is described in detail elsewhere (Guralnik 
et al., 1994); briefly, it includes scores for a walk, 
chair stand, and balance task and ranges from 0 
to 12 (best ability). Only women with scores for 
at least two of the three tasks are assigned non-
missing totals (for a small number of women with 
one missing score, the sum of the two nonmiss-
ing scores was multiplied by 1.5). We also include 
controls for age at baseline (continuous) and other 
variables related to disability or adoption of AD 
(Pressler & Ferraro, 2010; Spillman, 2005; Thorpe 
et  al., 2008): binary indicators for race/ethnicity 
(black vs. white) and 12 or more years of educa-
tion and body mass index (BMI). We divide BMI 
into tertiles to capture potential nonlinearity in 
the relationship (cutpoints defined by the baseline 
analysis sample: lower = 25.3, upper = 30.2).

Analysis

After generating our physical challenge score 
using MCA, we estimate a generalized ordered 
logistic regression model (Williams, 2006) for 
our dependent variable in the overall sample 
at baseline, as well as separately within the 
three sample subsets (follow-up responders at 
baseline, follow-up nonresponders at baseline, 
and follow-up responders at the follow-up 
observation); that is, we estimate a series of cross-
sectional models and not a repeated measures 
specification. In each case (i.e., separately for the 
overall sample and each of the sample subsets), 
we conduct a two-step process to build the most 
parsimonious specification, following Williams 
(2006). In the first step, we estimate the full 
model (i.e., including all independent variables 
and with the middle BMI tertile category as the 
reference group for BMI) without imposing the 
proportionality assumption across levels of the 
outcome for any of the coefficients. We use the 
estimates from this model to identify any variables 
with a significant (p < .05) deviation from 
proportionality across levels of the outcomes (as 
given by the “gamma” specification of the model; 
see Williams (2006, p. 10 and cites therein). We 
then estimate a final version of the model that 
leaves those variables with significant deviations 
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from proportionality in the prior specification as 
unrestricted across levels of the outcome while 
imposing a proportionality constraint on the 
remaining coefficient estimates. Finally, we use 
a likelihood ratio (LR) χ2 test to evaluate the 
relative fit of the two specifications (and then 
against a fully constrained specification). We use 
Stata Statistical Software version 11.0 for all 
analyses (StataCorp, 2009), including the gologit2 
procedure (Williams, 2006).

Results

Scoring of the Physical Environment Challenge 
Measure and Descriptive Statistics for All 
Variables

The MCA results for both baseline and follow-
up are displayed in Figure 1, which show coordi-
nates for the first two dimensions. We use only the 
first dimension to generate our physical environ-
ment challenge score (we do not use the second 
dimension). The first dimension captures the pri-
mary dimension of variability, reflecting 65.1% of 
the variance among women at baseline and 66% at 
follow-up, and separates the high from low physi-
cal challenge values for each of the three indicators: 
“low challenge” values lie to the left of the origin, 
whereas the “high challenge” values are plotted to 
the right. We note that the axis in both cases has 
been negated (i.e., we multiplied the estimated coor-
dinates through by minus 1)  to yield a score that 

increases in challenging features. Thus, larger values 
of the first dimension score signify greater challenge.

Table  1 shows that overall average age at 
baseline is about 78  years, average SPPB score 
is about 6.4 and average BMI 28.4, 28% of the 
sample is black and a little over a third have 12 or 
more years of education. At baseline, a quarter of 
the women report using at least one of the three 
types of ADs for mobility in the home. The sample 
is roughly split at baseline between women who do 
and do not live alone (and the physical challenge 
score is set to a mean of 0 by design). Several of 
the variables differ by follow-up responder status 
at baseline. Responders at baseline are, on average, 
younger and have better physical performance 
and higher BMI at baseline than nonresponders 
(p < .05 for each), with no significant differences 
in race/ethnicity or education. Fewer responders 
than nonresponders use AD for mobility in 
the home at baseline. There is no statistically 
significant difference at baseline between 
survivors and nonsurvivors in the proportion 
living alone, but responders on average tend to 
have home environments that are more physically 
challenging than those of nonresponders (average 
first dimension MCA score of 0.25 vs. −0.25, 
respectively; p < .05). Table  1 also provides 
summary information for the 441 women with 
complete data at follow-up, though we do not 
statistically test for differences from the preceding 
sample subsets. Average lower extremity physical 

Figure 1. Plot of coordinates from the multiple correspondence analysis (MCA) of home physical environment challenge sum-
mary score component variables, baseline and follow-up. Coordinates are in standard normalization and the axes and scores 
were negated to define the score as “increasing” in challenge.
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performance fell somewhat over time within this 
subset, as did average BMI, but both are still 
higher than the respective nonresponder averages 
(at baseline). The frequency in AD use categories 
increased a bit as did the proportion of women 
living alone, whereas the average home physical 
environment became less challenging (but still 
somewhat more challenging than among the 
nonresponders at baseline).

Regression Model Results

Table 2 gives the regression model results for 
the overall sample, as well as for the follow-up 

responder and nonresponder subsets. We only 
present parameter estimates for the final specifica-
tion of each model. As well, coefficient estimates 
that are held proportional (and thus are constant 
across outcome levels) are displayed only once 
(noted at the lower outcome level threshold, “no 
AD”). Coefficient estimates that are not held pro-
portional are displayed for both outcome level 
thresholds.

Overall Sample.—Column 2 of Table 2 shows 
that our final model for the overall sample assumes 
proportionality across levels of the outcome for all 

Table 1. Summary Information for Variables at Baseline and Follow-Up, Overall and by Follow-Up Responder Status

At baseline At follow-up

Overall sample  
(N = 875)

Follow-up 
responders, at 

baseline  
(n = 441)

Follow-up 
nonresponders, 

at baseline  
(n = 434)

Follow-up 
responders, at 

follow-up  
(n = 441)

Dependent variables
Summary indicator of indoor AD use  

(three categories); frequency, % of Nb

No AD (%) 649 (74.17) 369 (83.67) 280 (64.52) 344 (78.0)
Cane only (%) 148 (16.91) 55 (12.47) 93 (21.43) 67 (15.19)
Walker and/or wheelchair  

(with or without cane) (%)a
78 (8.91) 17 (3.85) 61 (14.06) 30 (6.8)

Independent variables
Social challenge (lives alone vs w/spouse,  

relative, or nonrelative); frequency, % of n
Low challenge (does not live alone) 441 (50.4) 233 (52.83) 208 (47.93) 227 (51.47)
High challenge (lives alone) 434 (49.6) 208 (47.17) 226 (52.07) 214 (48.53)

Physical challenge in the home  
environment—first dimension MCA scoreb

  Mean (SD) 0 (2.42) 0.25 (2.28) −0.25 (2.54) 0 (2.44)
  Minimum/maximum −4.73/2.01 −4.73/2.01 −4.73/2.01 −4.32/2.16
 Physical performance score, SPPBb

  Mean (SD) 6.38 (3.06) 7.49 (2.73) 5.25 (2.97) 6.77 (3.21)
  Minimum/maximum 0/12 1/12 0/12 0/12
 Age at baselineb

  Mean (SD) 78.16 (7.98) 75.93 (7.17) 80.42 (8.13) —
  Minimum/maximum 65/101 65/95 66/101 —
 Race/ethnicity
  White (%) 627 (71.66) 323 (73.24) 304 (70.05) —
  Black (%) 248 (28.34) 118 (26.76) 130 (29.95) —
 Education
  Less than 12 years of education (%) 565 (64.57) 276 (62.59) 289 (66.59) —
  12 or more years of education (%) 310 (35.43) 165 (37.41) 145 (33.41) —
 BMIb

  Mean (SD) 28.44 (6.78) 29.3 (6.53) 27.57 (6.91) 28.73 (6.66)
  Minimum/maximum 12.09/63.21 12.94/52.05 12.09/63.21 14.17/55.44

Notes: SPPB = short physical performance battery; BMI = body mass index; MCA = multiple correspondence analysis.
aWomen who are coded as using a walker and/or wheelchair in the home may or may not also use a cane.
bDenotes significant difference between follow-up responder and nonresponder sample subsets at baseline (p < .05), using a 

two-sample t test (for continuous variables) or χ2 test (for categorical variables).
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parameters except the SPPB (LR χ2 p = .42; relative 
to a model with all coefficient parameter estimates 
free to vary across outcome levels). Results for 
this model indicates that, controlling for the other 
variables included in the model, women living in 
more physically challenging home environments 
have 8% smaller odds (p < .05) of using a higher 
level of AD in the home. The coefficient estimate 
for our social environment challenge measure, liv-
ing alone, is not significant. Our results also show 
that better physical performance is strongly, nega-
tively associated with levels of AD use, and that 
this association is stronger at the higher threshold 
level of AD (36% and 46% lower odds of higher 
levels of AD use, respectively; p < .001 for both 
estimates).

Contrast of Findings Across Follow-Up 
Responder and Nonresponder Subsets.—The 
last three columns of Table 2 show results for the 
follow-up responder and nonresponder subsets at 
baseline (columns 3 and 4, respectively) and the 
responders at follow-up (column 5). We highlight 
two points. First, the modest inverse association 
between physical challenge and use of AD in the 
home is reasonably consistent across each subset 
and time point, though among baseline subsets our 
analyses identified nonproportionality in the asso-
ciations across levels of AD use. Specifically, a sig-
nificant inverse association (p < .05) was identified 
only at the lower outcome level threshold among 
follow-up responders at baseline (column 3), 
whereas a significant inverse association (p < .05) 

Table 2. Results From Generalized Ordered Logistic Regression Models Predicting Level of Assistive Device (AD) Use in the 
Home (no AD, cane only, or walker, and/or wheelchair with or without cane), Overall Analysis Sample, Follow-Up Responders 

and Nonresponder Subsamples at Baseline, and Follow-Up Responders at Follow-Up 

Overall sample, at 
baseline

Follow-up 
responders, at 

baseline

Follow-up  
nonresponders,  

at baseline

Follow-up 
responders, at 

follow-up

Outcome level: no ADsa,b

Social challenge (lives alone, 
vs. w/spouse, relative, or 
nonrelative)

1.03 [0.69,1.54] 1.86+ [0.93,3.70] 0.75 [0.45,1.25] 0.94 [0.51,1.75]

Physical challenge in the 
home environment—first 
dimension MCA score

0.92* [0.85,0.99] 0.84** [0.73,0.96] 0.98 [0.89,1.08] 0.88* [0.78,0.99]

Physical performance score, 
SPPB

0.64*** [0.59,0.69] 0.60*** [0.52,0.69] 0.65*** [0.59,0.73] 0.72*** [0.65,0.79]

Age at baseline 1.03* [1.00,1.05] 1.02 [0.98,1.07] 1.03+ [1.00,1.06] 1.09*** [1.05,1.14]
Black 0.84 [0.57,1.25] 0.83 [0.41,1.69] 0.86 [0.53,1.39] 1.49 [0.81,2.73]
12 or more years of 

education
1.14 [0.78,1.65] 1.66 [0.88,3.11] 0.91 [0.57,1.46] 1.32 [0.76,2.30]

BMI bottom tertile 1.05 [0.68,1.60] 0.65 [0.29,1.46] 1.27 [0.75,2.15] 0.77 [0.40,1.48]
BMI top tertile 1.54+ [1.00,2.38] 1.38 [0.68,2.80] 1.73+ [0.98,3.05] 1.48 [0.76,2.88]

Outcome level: cane onlya,b

Physical challenge in the 
home environment—first 
dimension MCA score

1.03 [0.84,1.27] 0.86* [0.77,0.97]

Physical performance score, 
SPPB

0.54*** [0.47,0.61] 0.47*** [0.36,0.61] 0.56*** [0.47,0.66]

Black 0.085* [0.011,0.65]
Observations 875 441 434 441
Model Log likelihood −495.9 −170.2 −311.6 −217.9
Model χ2 299.1 130.9 148.1 148.9
Probability > χ 2 p < .001 p < .001 p < .001 p < .001

Notes: SPPB = short physical performance battery; BMI = body mass index; MCA = multiple correspondence analysis.
Coefficients are exponentiated to yield odds ratios and 95% confidence intervals are in brackets, OR [CI].
aThe highest category for the dependent variable is “walker and/or wheelchair use in the home, which may or may not also 

include cane use.”
bOnly parameter estimates that are unique across levels of the outcome are shown; parameters that are constrained to be 

equal across levels are shown once (for the lowest outcome level threshold, “No AD”).
+p < .10. *p < .05. **p < .01. ***p < .001.
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was identified only at the higher outcome thresh-
old among nonresponders at baseline (column 4). 
Second, the sample subset analyses weakly suggest 
that the lack of an association between living alone 
and use of AD displayed in the overall sample may 
differ by follow-up responder status. At baseline, 
responders who live alone have a higher odds (OR 
= 1.86, p < .10) of using a greater level of AD in 
the home relative to women who do not live alone, 
whereas nonresponders who live alone have no 
significant difference in the use of AD. The estimate 
in the rightmost column in Table 2 shows no sig-
nificant association among responders at follow-
up. We do not provide detailed interpretations for 
the other control variables in the model, except to 
note that the nonproportional and extreme coef-
ficient estimate for the variable Black at the higher 
AD use threshold (in column 5) is based on sparse 
data in the relevant cells.

Discussion

We provide estimates of the cross-sectional asso-
ciation between challenge in the home environment 
and use of AD for mobility in the home, control-
ling for lower extremity physical performance and 
other factors. We describe these associations in a 
baseline sample of moderately to severely disabled 
women and also explore these associations within 
subsets of women who ultimately will and will not 
survive to and participate in the 3-year follow-up 
observation.

Our results suggest that, on average, the pres-
ence of greater physical challenges in the home 
environment is associated with lower levels of AD 
use, independent of physical competence (SPPB), 
social challenge (living alone), and other factors. 
We obtain similar results across the subsets defined 
by follow-up responder status (with minor vari-
ability). We find no significant association neither 
between social challenge in the home and AD use 
in the overall sample nor between two of the three 
subsets; the association was positive and weakly 
significant only among follow-up responders at 
baseline, though the direction of this association 
is consistent with prior findings (Spillman, 2005). 
However, our results also may weakly suggest 
that the positive association may fade within per-
son over time (i.e., among responders at follow-
up). Thus, perhaps the myriad factors underlying 
survival and participation (net of physical per-
formance and the other variables included in our 
models) may affect the mechanisms through which 

older women use AD—particularly those associ-
ated with coresidence.

Lower extremity physical performance was also 
consistently, inversely associated with AD use and, 
furthermore, the association was stronger across 
the greater AD use threshold. It is important to note 
that at better levels of physical performance fewer 
women use AD (see the cross-tabulation between 
these two variables at baseline in Supplementary 
Table 1). In order to ensure that our findings do 
not reflect model extrapolation where AD is not 
used, we reestimated our final models on a sub-
set of the data restricted to women with a physi-
cal performance score less than or equal to seven 
(n = 525 for the overall sample). As indicated by 
the results shown in Supplementary Table 2, our 
central findings are essentially unaffected.

Although our results may differ from those by 
Ganesh and colleagues (2011) and Hoenig and 
colleagues (2006) who also examine the WHAS 
I baseline, these analyses are not directly compara-
ble to ours because these articles focus on compos-
ites of multiple compensatory strategies (although 
each analysis uses some of the same underlying 
variables, e.g., living alone and environment bar-
riers). Hoenig and colleagues (2006) found that 
those with barriers in the home have a greater 
odds of using “any” compensatory strategy, as 
did the analysis by Ganesh and colleagues (2011), 
depending on what other variables were included. 
With regard to social challenge, both studies find 
that living with someone is associated with greater 
odds of using personal assistance relative to AD 
only (i.e., it affects the type of compensatory strat-
egy among those who use them). More generally, 
however, within the context of prior findings in the 
literature, we suggest that our results serve to high-
light the complexity of the interaction between 
people and their environments.

Our study, like others, has a number of limita-
tions. First and foremost, as we have discussed ear-
lier, our results are descriptive and do not identify 
causal relationships. We do not address the myriad 
choices related to use of AD in general, or of a par-
ticular type of device, as well as the environments 
in which women live at the time they are observed. 
This leaves open many issues, including the role 
of selection into living environments. For example, 
a question that might be suggested by our obser-
vation (Table  1) that average home environment 
physical challenge among responders at baseline 
was higher than among nonresponders is perhaps 
healthier women chose to live in more challenging 
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environments? As well, how might environments, 
in turn, affect function (which may also be affected 
by AD use)? Thus, it would be inappropriate to 
infer from this study any causal relationships 
between home environment challenge and health or 
function. These complex, potentially bidirectional 
relationships are beyond our descriptive aims but 
comprise very important directions for future work 
(e.g., see Seplaki, 2002, for an exploration of some 
of these issues). Investigations into such questions 
may hypothesize, for example, that some degree 
of challenge in the home may reduce the need for 
AD use in the future (e.g., see the review by Wahl, 
Fänge, Oswald, Gitlin, & Iwarsson, 2009, on asso-
ciations between home environment and disability 
outcomes). To illustrate, perhaps having to step up 
to enter the house is a kind of limited activity that 
increases lower leg strength over time; this would 
be consistent with research in other contexts sug-
gesting that relatively low levels of physical activ-
ity may be beneficial (Wen et al., 2011).

A second limitation is that our sample included 
only moderately to severely disabled women, and 
in a single geographic area. This, therefore, implies 
a focus on a particular phase of disablement 
(Verbrugge & Jette, 1994).

Third, the measure of our dependent variable 
(AD use in the home) is fairly crude; however, 
although we are limited to the measures available 
to us, we did explore other categorizations and 
concluded that the chosen delineation represented 
a good combination of substance and reliability.

Similarly, we had only three variables with 
which to characterize physical challenges in the 
home environments (e.g., see Gitlin et al., 2002, 
Iwarsson et al., 2007, or Seplaki, 2002, for more 
comprehensive approaches) and even these 
aspects are multifaceted. For example, Oswald, 
Jopp, Rott, and Wahl (2011) present evidence 
that the number of rooms can serve a positive role 
or a negative role among young-old versus old-
old, respectively.

Finally, we cannot assess the role of cognitive 
impairment in these associations because the sam-
ple was screened to be cognitively intact at baseline 
(Kasper et al., 1999).

There are also many additional interesting and 
important issues to explore but those are beyond 
the scope of the present analysis. We neither 
address the role of formal care nor the intensity of 
AD use (i.e., how often a particular device is used). 
In addition, there are issues surrounding the use of 
AD in the context of compensatory strategies more 

generally. For example, the findings by Hoenig and 
colleagues (2006) highlight that the use of AD is 
commonly accompanied by behavioral changes, 
too, as well as in conjunction with human help. It 
is also possible that living alone may actually be 
less challenging than a situation in which a partici-
pant lives with a spouse for whom they care. Thus, 
we again emphasize that home environments are a 
context of complex and multilayered interactions 
(Rowles et al., 2004; Wahl et al., 2012).

Our analysis also has a number of strengths. 
Our approach of examining the association cross-
sectionally, first overall and then within subsets 
of responders and nonresponders and across time 
among follow-up responders allows us to parsi-
moniously control for selection bias over time due 
to factors associated with survival and participa-
tion. At the same time, with this approach (e.g., as 
opposed to a repeated measures analysis), we also 
hope to emphasize caution against inappropriate 
causal interpretation of our findings. Our goal here 
has been to provide an initial set of descriptive esti-
mates for the cross-sectional association between 
environment and AD use, controlling for physical 
performance and other factors.

We also use a flexible parametric model for 
ordered categorical-dependent variables, and we 
develop a score for home environment challenge 
from a small list of discrete measures using a mul-
tivariate method. Finally, our analysis provides a 
focus on an important and complex element of 
compensatory strategies, the use of AD. Hoenig 
and colleagues point out that their analysis does 
not allow for differentiation among the type of 
compensatory strategy, and they urge future stud-
ies to, “examine which compensatory strategies are 
most effective in which circumstances” (Hoenig 
et al., 2006, p. 267).

In this article, we made the decision to constrain 
our application of the Lawton and Nahemow 
(1973) framework which, although it provides a 
useful lens for thinking about the issues at hand, 
is very complex, posits causal relationships, and 
includes dimensions that are challenging to meas-
ure. We choose to explore “first principles” in this 
domain with a descriptive, cross-sectional analy-
sis. Future work will need to continue to elucidate 
these complex relationships.

Our findings provide some preliminary evidence 
that the physical challenges of the home may be 
an important area to target in the development of 
future interventions geared toward enhancing the 
ability of aging cohorts to remain in their homes 
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as they age. New cohorts that are better educated 
and more receptive to the independent use of tech-
nology as a solution to functional needs provide 
an opportunity for medical professionals to incor-
porate home environment evaluations as a tool to 
improve safety and functioning among elders and 
perhaps help to provide additional evidence of 
their value to payers (Gitlin, Jacobs, & Earland, 
2010). Thus, future analyses should explore these 
relationships in order to identify the mechanisms 
that drive them and, in turn, how we can develop 
opportunities for coming generations of elders to 
live successfully in the community.
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