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Abstract
Background and Objectives: There is a growing number of adults with long-term mobility impairment aging into the older 
adult population. Little is known about the experiences of these individuals in maintaining activities of daily living (ADLs) 
and instrumental activities of daily living (IADLs) as they face age-related changes in addition to a pre-existing mobility 
impairment.
Research Design and Methods: Through in-home interviews with 21 participants (ages 52–86) with long-term mobility 
impairment, the present study employed a qualitative description design to explore perceptions of how and why select ADL/
IADL routines (e.g., bed transfer, toileting) have changed over time. The selection, optimization, and compensation (SOC) 
model was used as a framework to organize participants’ adaptations.
Results: Among the ADL/IADL routine changes mentioned, elective selection strategies, in which a person continues to 
work at maintaining a task, were more frequently endorsed than loss-based selection strategies, in which a person does a 
task less or gets help from someone. Findings suggest that this population is actively adapting their routines to preserve 
their involvement in, and frequency of doing, these ADLs/IADLs. Counter to expectation, perceived age-related changes 
underlying activity routine changes were subtle and generally did not include sensory and cognitive declines.
Discussion and Implications: Findings provide insights into the difficulties adults with long-term mobility impairment 
experience as they age, as well as the adaptations they employ to overcome those challenges. Results highlight the need for 
customizable, mobility supports (e.g., assistive technologies, home modifications) that can adjust to an individual’s chang-
ing abilities across the life span.
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Individuals who have mobility impairment or “serious 
 difficulty walking or climbing stairs” (American Community 
Survey, U.S. Census Bureau, 2014) are living longer than 
ever before (Institute of Medicine, 2007). Advances in 
rehabilitation and technology are supporting a growing 
population of older adults with long-term, and even life-
long, mobility impairment. A  recent U.S.  census report 

revealed that among the population of older adults with 
one or more disabilities, about two-thirds (66.5%) have 
mobility difficulty, affecting about 10 million people (U.S. 
Census Bureau, 2014). Despite the prevalence of mobility 
impairment among older adults, very little is known about 
the segment of older adults who acquired their mobility 
impairment in early or mid-life (Freedman, 2014; Putnam, 
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Molton, Truitt, Smith, & Jensen, 2016). In comparison to 
the majority of people with mobility impairment who have 
late-life onsets for relatively short periods of time, people 
with early or mid-life onset mobility impairment are sub-
ject to much longer durations of impairment (Verbrugge 
& Yang, 2002). This unique group of individuals, said to 
be “aging with disability,” are likely to experience chal-
lenges above and beyond normative aging (LePlante, 2014; 
Verbrugge & Yang, 2002).

Normative age-related changes, such as declines in 
vision, hearing, strength, and balance, can impact an older 
adult’s ability to carry out a range of everyday activities. 
Activities of daily living (ADLs) are considered the most 
basic, self-care tasks such as bathing, toileting, transfer-
ring; one’s ability to complete these tasks independently is 
often used to determine need for additional support ser-
vices (e.g., caregiving, long-term care housing; Katz, Ford, 
Moskowitz, Jackson & Jaffe, 1963). Instrumental ADL 
(IADLs) are also important activities for independent living, 
but are less essential for fundamental functioning. IADLs, 
such as preparing meals and housekeeping, require more 
advanced physical and cognitive capabilities (Lawton &  
Brody, 1969).

As suggested in Lawton’s Environmental Press Theory, 
disability is not an inevitable outcome of having an impair-
ment (Lawton & Nahemow, 1973; Lawton, 1985). Rather, 
a mismatch between one’s competencies (e.g., physical 
functioning) and the demands of their environment (e.g., 
the home) creates disability. It can be expected that older 
adults with long-term mobility impairment are likely to 
have lower physical functioning resulting in higher envi-
ronmental demands. Thus, supports to increase an indi-
vidual’s competencies and/or to reduce environmental 
demand are required. Given the overwhelming preference 
of older adults to age in place, it is essential for these indi-
viduals to achieve and maintain person-environment fit in 
their homes (Lien, Steggell, & Iwarsson, 2015). There is a 
need to identify the environmental characteristics of the 
home that enable individuals with mobility impairment to 
live as independently as possible across the life span. First, 
research must explore how individuals in this understudied 
population change over time.

Research has shown that people aging with long-term 
mobility impairment are at risk of developing a number 
of related secondary conditions and experiencing declines 
that mirror normative age-related changes, more rapidly, a 
phenomenon known as “accelerated aging” (Groah et al., 
2012; Institute of Medicine (U.S.), 2007; McNalley et al., 
2015; Stern et al., 2010). For example, among individuals 
aging with Spinal Cord Injury, high rates of obesity and 
marked declines in muscle mass and bone density are com-
mon and thought to be the result of years, and even dec-
ades, with limited to no standing or muscle activity (Groah 
et  al., 2012). Accelerated aging has also been thought to 
occur among people with multiple sclerosis (MS), which 
is a progressive, neurological condition with symptoms 

including but not limited to: weakness, fatigue, pain, and 
declines in sensory and cognitive capabilities (Stern et al., 
2010). Several symptoms of MS are similar to the norma-
tive age-related declines of older adults, yet affect individu-
als at a much younger age.

Many older adults with long-term mobility impairment 
are experienced in adapting to mobility-related challenges, 
utilizing supportive solutions such as mobility aids (e.g., 
wheelchairs, lifts), home modifications (e.g., grabs bars, 
ramps, widened doorways) and help from others (Cho, 
MacLachlan, Clarke & Mannan, 2016). However, as these 
individuals age and face increased biological and social 
losses, additional environmental and behavioral adapta-
tions may be needed to enable successful performance 
of ADLs and IADLs and to maintain their independence 
(Agree, 2014). There is a need to further explore the chal-
lenges adults with long-term mobility impairment experi-
ence with ADLs/IADLs as they age and their strategies for 
adapting to them (Harrington, Mitzner, & Rogers, 2015).

The selection, optimization, and compensation (SOC) 
model provides a framework within which to organize the 
strategies and behaviors of older adults who must manage 
age-related changes in conjunction with long-term mobil-
ity impairment (Baltes, 1997). The SOC model describes 
how individuals adapt to developmental challenges across 
the life span via the processes of selection, optimization, 
and compensation. The process of selection can be elective 
such that an individual elects to pursue a goal or behavior 
and devotes available resources to achieving that goal or 
behavior (Freund & Baltes, 2002). Alternatively, selection 
can be loss-based such that an individual discontinues per-
forming a task because he/she can no longer do the task 
(Freund, 2008). Optimization occurs when an individ-
ual continues to work at maintaining a goal or behavior 
(Baltes); perseverance and practice are examples of optimi-
zation. Additionally, optimization includes modifying the 
approach or altering the current design of the environment 
without bringing in new elements to maintain a goal or 
behavior. Lastly, compensation involves using new or addi-
tional processes (e.g., mobility aids) aimed at maintain-
ing performance in the face of biological or social losses 
(Baltes). These processes operate in concert to maximize 
available resources and minimize losses.

The SOC model has been widely used to understand 
how older adults adapt to age-related declines (for a review 
see Freund, 2008). For example, Bourgeois (2001) used 
the SOC model to understand how older adults managed 
their daily activities and found that compensation was 
associated with successful management. In a study that 
examined how older adults (n  = 248) with osteoarthritis 
managed their daily activities, optimization and compensa-
tion were the most frequently reported behavioral adap-
tations (Gignac, Cott, & Badley, 2002). The relationship 
between SOC processes and management of home main-
tenance activities was investigated by providing older 
adult focus groups with scenarios based on physical and 
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cognitive limitations (Kelly, Fausset, Rogers, & Fisk, 2014). 
The findings suggested that older adults endorsed compen-
satory strategies most frequently. In addition to adapting to 
normative age-related changes, the SOC model can be used 
as a framework to understand the interaction of these pro-
cesses within the context of aging with a long-term mobil-
ity impairment and to help to identify unmet needs for this 
growing population.

The goal of this research was to understand how the 
ADL/IADL routines of older adults with long-term mobil-
ity impairment have changed over time. Additionally, we 
sought to understand their perceptions of why these rou-
tines have changed, with regard to underlying age-related 
changes with self. The SOC framework was used to organ-
ize the behavioral adaptations used to overcome challenges 
in maintaining ADLs/IADLs.

Method

Study Overview
The present study employed a qualitative description 
design to explore perceptions of how and why routines 
for select ADLs/IADLs have changed over time among 
adults with long-term mobility impairment. As described 
in Sandelowski (2000), qualitative description studies are 
designed to provide a comprehensive summary of events, 
wherein researchers obtain descriptions of phenomena via 
a data-driven approach. Interviews were conducted in the 
homes of participants so that they could discuss their ADL/
IADL routines in the places where they naturally occur and 
have the contextual and environmental cues to support 
their descriptions.

Participants

To be eligible for this study, participants had to be at least 
50 years old and have a mobility impairment that began 
prior to age 50. Participants were considered as having 
a mobility impairment if they self-identified with “hav-
ing serious difficulty walking or climbing stairs” (ACS; 
U.S. Census Bureau, 2014). The minimum age was set at 
50 years to include adults who may be experiencing “accel-
erated aging”, which is an altered trajectory of aging in 
which health conditions occur much earlier and more fre-
quently that has been correlated among people aging with 
mobility impairment (Groah et al., 2012; Stern et al., 2010).

Twenty-three older adults with long-term mobility 
impairment were recruited for this in-home study; data 
from 21 participants are presented. Data from two partici-
pants were excluded from analysis: one due to incomplete 
data and one who did not have a mobility impairment for 
a minimum of 10 years. Although duration of impairment 
was not an inclusion criterion for this study, the researchers 
felt it was important to establish a threshold for “long-term 
impairment” to ensure the sample was matched to a mini-
mum criterion. After the data were collected, the researchers 

determined that the analysis would focus on participants 
who had their mobility impairment for at least 10  years. 
The sample was selected to represent a range of mobility 
impairment in terms of underlying cause as well as a mix 
of men and women. Participants were recruited from the 
Georgia Tech HomeLab database and through outreach at 
local disability resource organizations. All participants were 
compensated $60 for completing this 2-hour, in-home study.

The mean age of the 21 participants was 61.9  years 
(standard deviation [SD] = 9.2; range 52–86). The average 
age of onset for mobility impairment was 13.2 (SD = 13.3), 
ranging from birth to age 39. On average, participants 
reported having their impairment for 48.7 years (SD = 15.4), 
ranging from 14 to 70.5  years. With regard to mobility 
capabilities, 15 participants reported being unable to walk 
at all, and 12 reported being unable to stand. The causes of 
mobility impairment among participants were categorized 
into the following groups: post polio syndrome (n  =  10), 
spinal cord injury (n = 6), congenital condition (n = 3), and 
neurological disorder (n = 2). Twenty participants reported 
using a wheelchair at least some of the time. Other mobility 
aids used by participants included: canes (n = 2), crutches 
(n = 3), walker (n = 3), and scooter (n = 1). Two participants 
reported using leg brace orthotics. One participant reported 
using both arm and leg prostheses on occasion.

Thirteen of the 21 participants were female. Seventeen 
participants self-identified their race as white/Caucasian and 
four as black/African American. Participants represented 
annual household income levels ranging from less than 
$25,000 to more than $75,000, with nearly half reporting 
income less than $25,000 (n = 10). Ten participants com-
pleted a bachelor’s degree or higher, eight attended some 
college or vocational school, two completed high school/
GED, and one had less than high school education. Housing 
situations varied across participants with types including 
single-family home (n = 10), apartment/condo (n = 10), and 
group home (n = 1). Six participants considered their home 
to be senior housing. Eight lived alone and 13 lived with 
another person. Fourteen reported having either a formal or 
informal caregiver. Regarding self-reported health, 19 par-
ticipants rated their own health as good or better; 2 rated 
their health as fair. Comparing their health to other people 
their own age, 16 participants rated their health as good or 
better; 5 rated their health as fair or poor.

Procedure and Materials

A two-person research team conducted each home inter-
view: One researcher led the interview, and the other was 
the note taker. Four total researchers were involved with 
data collection (two research scientists and two research 
assistants). After providing informed consent, participants 
were asked to guide the researchers around their home and 
answer questions about their daily routine.

A structured interview guide was developed to ensure 
that all participants responded to the same questions. 
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During the interview, participants were asked about 
their background, lifestyle, health, the nature of their 
mobility impairment, and their use of mobility aids. 
Participants were then prompted to discuss their pro-
cess for the following ADLs: bed transfer, bathing, 
toileting, preparing food, moving around the home, 
and entering and exiting the home. The present study 
did not include the activity of self-feeding, which is 
widely considered a basic, self-care ADL (Katz et  al., 
1963). The research team was interested in under-
standing challenges and solutions for cooking and 
thus included food preparation, an IADL (Lawton &  
Brody, 1969). Activities were presented in this order to 
facilitate discussion of a “day in the life” routine, begin-
ning with getting out of bed in the morning. For each 
activity, participants were asked if they require assis-
tance from others, any items they use for assistance, and 
any changes they have made to their home. Participants 
were then asked to describe how and why their routine 
has changed over time as they have gotten older.

Following the daily activity interview, participants rated 
each activity on how much more challenging the activity 
has become with age. For example, participants were asked, 
“How much more challenging has it become to get in and 
out of bed?” Participants answered each question using a 
provided scale (1 = not at all, 2 = slightly, 3 = moderately, 
4 = considerably, 5 = extremely) and were given the oppor-
tunity to share any comments. After the interview, partici-
pants were debriefed and compensated for their time.

Analysis

A qualitative content analysis was conducted, wherein par-
ticipant responses were categorized and counted to identify 
patterns related to ADL/IADL routine changes and per-
ceived age-related changes. Content analysis is a method 
commonly used to extract meaning from qualitative data 
by reducing complex texts to underlying categories via 
inductive (bottom-up) and deductive (top-down) content 
analysis (Elo & Kyngäs, 2008; Mitzner, Bixter, & Rogers, 
2016). Although Elo and Kyngäs imply these processes are 
mutually exclusive, a blended approach was taken in ana-
lyzing the routine change data. Leveraging an existing cod-
ing scheme was deductive, but modifying the categories to 
align with this specific study context was inductive. The 
analysis focused on participants’ responses to the follow-
ing questions for all six activities: How has your routine 
changed as you have gotten older? What has changed and 
why? In addition, we reviewed any relevant comments 
provided in response to the activity rating question: How 
much more challenging has [activity] become with age? 
Any comments pertaining to routine changes or perceived 
age-related changes were also included in the analysis. 
Two researchers independently reviewed the data; each 
researcher identified and categorized unique items using 
coding schemes that were developed in past research (as in 

the routine change coding scheme) or derived from the data 
(as in the perceived age-related changes coding scheme).

Routine Change Coding Scheme
The routine change coding scheme was developed itera-
tively to represent the range of unique participant responses 
(see Table 1). The scheme was based on the SOC scheme 
developed by Kelly et  al. (2014) who investigated poten-
tial challenges older adults might face in performing home 
maintenance tasks. In their study, participants discussed 
potential solutions to overcome hypothetical difficulties 
in perception, mobility, physical, and cognition. The solu-
tions were classified using the SOC framework. Routine 
changes were organized into the following SOC classifi-
cations: Elective Selection with Compensation, Elective 
Selection with Optimization, Loss-based Selection with 
Compensation, and Loss-based Selection. As previously 
stated, the SOC processes are not mutually exclusive; they 
work in concert. Thus, the combined SOC process catego-
ries reflect the orchestration of the processes (Freund & 
Baltes, 2000).

The classification Elective Selection with Compensation 
denoted solutions in which a person chose to continue 
performing a task but accomplishes it through new 
means, such as using a tool or technology. Elective 
Selection with Optimization referred to instances where 
an individual chose to continue performing the task 
and managed it without bringing in any new means to 
assist. Loss-based Selection with Compensation referred 
to using compensation to complete tasks that the indi-
vidual is no longer capable of performing but necessary 
to maintain the home (e.g., having someone else do the 
task). Loss-based Selection was defined as no longer 
doing certain tasks because of choice or because they 
were unable to do so (Kelly, Fausset, Rogers, & Fisk, 
2014, p. 1029–1030).

Although Elective Selection with Optimization indicates 
that individuals do not rely on new means to assist in task 
completion, “means” refers to physical or observable tools 
or technologies and not to attitude or desire to complete 
the task.

Table 1 displays the coding scheme, wherein each rou-
tine change is described and categorized by type of behav-
ioral adaptation and SOC classification. The table also 
provides illustrative quotes from the interviews that map 
onto the routine changes. Quotation marks indicate a ver-
batim quote from the participant; the absence of quotation 
marks indicates that the researcher paraphrased the par-
ticipant’s comments. The scheme from Kelly et al. (2014) 
was modified to include the following behavioral adap-
tations: “Practice” and “Task done less often.” To ensure 
agreement, two researchers independently categorized each 
routine change. Prior to any discussion, the average percent 
agreement between researchers across activities was 80%. 
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Researchers then discussed discrepancies with a final per-
cent agreement of 95% across activities.

Perceived Age-Related Changes Coding Scheme
We developed a coding scheme to analyze participant 
responses to “why” their ADL routines changed, which 
we refer to as perceived age-related changes with self.  

The category list represented a range of domains including 
changes in one’s physical body (e.g., bruise easier, weight 
gain), sensations (e.g., pain, fatigue), condition and/or dis-
ease (e.g., MS, arthritis), as well as less explicit changes 
(e.g., age). The list was developed using a bottom-up 
approach; each unique response regarding a perceived age-
related change with self was included. Some participants 

Table 1. Routine Change Coding Scheme

Routine change (How has your 
routine changed as you’ve gotten 
older?)

Behavioral 
adaptation SOC classification Participant examples

Participant still does the task; 
however, it takes more effort  
and/or longer to complete.

Perseverance Elective selection  
with optimization

Things take longer. Makes meals that are easier to 
prepare (e.g., foods that just to be heated up, fresh salads, 
and cooking enough to make leftovers) (Food prep)
“Have to sit down more-didn’t have to sit or use grab 
bars [before].” (Bathing)

Participant describes modifying  
his/her behavior that results in a 
change in overt action.

Overt action Elective selection  
with optimization

Due to difficulty of transferring on/off toilet … In bed, 
she has urinals that she can use laying down. In the 
bathroom, she … goes to the bathroom in a plastic 
container while leaning on the toilet … Avoids bladder 
infections by using pads in public. Just doesn’t drink 
much so she can go hours without going to the bathroom. 
(Toileting)

Participant mentions practicing a 
task such that less time and/or  
effort is required to complete 
the task or that the participant’s 
confidence in completing the task  
is heightened.

Practice Elective selection  
with optimization

“It hasn’t gotten harder. I just periodically find easier 
ways to do things.” (Toileting)
“Gotten better with power assist wheelchair…” 
(Movement in the home)

Participant alters the current  
design of the residence without 
bringing in new elements.

Redesign Elective selection  
with optimization

“Sometimes I have to arrange and make sure I have 
everything because you don’t want to grab the joystick 
[of power wheelchair] with messy hands” (Food prep)

Participant uses any product(s)  
that could act as prostheses, 
supporting or enhancing abilities.

Tools and 
technologies

Elective selection  
with compensation

“My big thing is that I gained weight around 35. I used to 
be able to free-form transfer, but now I have to use a slide 
board” (Bed transfer)

Participant is still attempting to 
do some part of the task but uses 
assistance from another person.

Assistance from 
other

Elective selection  
with compensation

Son has started helping with canned goods because of 
numbness and strength loss in hands (Food prep)

Participant mentions a structural  
and permanent change to one’s 
home.

Home  
modification

Elective selection  
with compensation

Before she got the ramps, someone would have to help 
her with the step to get out of the front door. (Enter/exit)
Widened all doorways (doors removed throughout most 
of home). Installed “swing away” offset hinges on office, 
bathroom, and kitchen doors from (1.5”- 2” wider), which 
“makes it so much easier!” (Movement in the home)

Participant states the task is  
done less frequently.

Task done  
less often

Loss-based selection “I move around my home less. I perch myself on the chair 
or sofa and wheel over the computer and work for hours. 
I pulled my TV out of my room and resisted getting a 
laptop because they keep me in bed too much…I’m trying 
to force myself to be normal.” (Movement in the home)

Participant states that he/she no 
longer does the task and has  
someone else do the task.

Outsource Loss-based selection 
with compensation

Misses cooking a lot. Used to manage restaurant in col-
lege … Now mainly gives direction and company to who-
ever is cooking. (Food prep)
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did not report any perceived age-related changes and some 
reported multiple; only unique utterances were included in 
the analysis. For example, if a participant mentioned upper 
body weakness as a reason why a change has occurred for 
multiple activities, the participant was only counted once 
to prevent possible dilution of the data due to a few par-
ticipants who repeated themselves. To keep the scope of the 
analysis focused on age-related changes within the individ-
ual, any reports of perceived changes due to environmental 
changes (e.g., moving) or external life events (e.g., accident-
related injuries), were excluded from the analysis.

Results

Daily Activity Interview
Routine changes: How has your routine changed as you 
have gotten older?
Figure 1 shows the frequency count of the reported rou-
tine changes for each activity. The total frequency count 
is greater than the number of participants, as they were 
able to list multiple routine changes. It should be noted 
that although each participant was asked to discuss routine 
changes for each activity, responses were not always pro-
vided. There were some activities that did not apply for all 
participants. For example, with toileting, some participants 
used alternative methods of managing urination and bowel 
movements (e.g., catheter, colostomy). In these situations, 
participants answered the questions with regard to their 
own method and their responses were classified as toilet-
ing. The most routine changes were reported for bathing 
(23) and food preparation (23), with one or more routine 
changes reported by 15 and 17 participants, respectively. 
Nineteen routine changes were reported for bed transfer 
(n = 16), 19 for toileting (n = 15), and 15 for movement in 
the home (n = 8). Five routine changes were mentioned for 
entering and exiting the home (n = 4).

Figure 2 shows the frequency of behavioral adaptation 
responses to the question, “How has your routine changed 
as you have gotten older?” Perseverance (n  =  34), overt 
action (n = 22), and tools and technologies (n = 18) were 
the top three most frequently reported routine changes. 

The code “Perseverance” was applied when participants 
described their routine as more difficult or taking more 
time to complete, but they continue to do the task. Toileting 
(n = 10), bathing (n = 9), and food prep (n = 7) were the 
most frequently mentioned activities in which participants 
persevered. Participants also described completing tasks 
more cautiously or in a different or nontraditional man-
ner; this was coded as “Overt action.” Bathing (n = 8) and 
food prep (n  =  6) were the most frequently mentioned 
activities in this category. Lastly, movement in the home 
(n = 6), bed transfer (n = 4), and toileting (n = 4) were the 
most frequently mentioned activities in which participants 
described using new or additional tools or technologies to 
complete their routines.

In Figure 2, behavioral adaptations are grouped by their 
respective SOC classification to also display the overall fre-
quencies of endorsed strategies that older adults reported 
using. Elective selection with optimization was the most fre-
quently endorsed strategy (n = 65); this classification includes 
Perseverance, Overt action, Practice, and Redesign behavioral 
adaptations. Elective selection with compensation (n = 32) was 
the next most frequently endorsed strategy which includes 
tools and technologies, assistance from other, and home modi-
fication. Task done less often and outsourcing, the loss-based 
selection strategies were endorsed least often (n = 7).

Routine Changes: What Has Changed and Why?
Table 2 shows the number of participants who mentioned each 
perceived age-related change across all of the activities. Sixteen 
out of the 21 participants reported some sort of weakness as a 
self-perceived age-related change underlying their ADL/IADL 
routine changes. Upper body weakness (n = 11), general weak-
ness (n = 9), and weight gain (n = 7) were mentioned most 
frequently as the reasons why daily routines have changed.

Daily Activity Ratings
After the interview, participants rated how much more 
challenging each daily activity has become with age. 

Figure 1. Frequency of routine changes mentioned for each activity of 
daily living.

Figure  2. Frequency of behavioral adaptation responses grouped by 
respective SOC classification. This graph shows the frequency of each 
behavioral adaptation reported by participants in response to the ques-
tion, “How has your routine changed as you have gotten older?”
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Descriptive statistics (i.e., median and frequency counts) 
were used to analyze the ratings. Participants only pro-
vided ratings for activities that they currently do; if they 
did not do the activity, their rating was marked as “Not 
Applicable (N/A).” Figure 3 displays the frequency counts 
of participant ratings for how much more challenging each 
activity has become with age. Among the activities, enter-
ing/exiting, and movement around the home received the 
highest number of “not at all more challenging” ratings, 
with 11 and 9, respectively. The most “extremely more 
challenging” ratings were for bed transfer (5). Bed transfer, 

bathing, toileting, and food preparation had median ratings 
of 3 (“This activity has become moderately more challeng-
ing with age”). The remaining activities, movement in the 
home, and entering/exiting the home, had median ratings 
of 2 (slightly more challenging) and 1 (not at all more chal-
lenging), respectively.

Implications
Older adults with long-term mobility impairment are expe-
rienced in adapting to challenges with everyday activities. 
However, age-related changes, such as declines in vision, 
hearing, strength, and balance, can present new obstacles to 
performing ADLs, essential tasks for maintaining independ-
ence and aging in place (Harrington, Mitzner, & Rogers, 
2015; Lawton, 1990). The SOC model provides a frame-
work to describe how older adults faced with such declines 
can modify their behaviors to enable them to successfully 
carry out everyday activities (Baltes, 1997). In this research, 
the SOC model was used as a framework to understand the 
interaction of these processes within the context of aging 
with a long-term mobility impairment. The goals of this 
research were to investigate how and why the daily rou-
tines of this population have changed over time and self-
perceptions of age-related changes.

Routine Changes, Perceived Age-Related 
Changes with Self, and Daily Activity Ratings
Participants reported routine changes over time for each 
of the daily activities investigated in this study; bath-
ing and food preparation had the most routine changes 
reported, whereas entering and exiting the home had the 
fewest changes mentioned. These findings map onto par-
ticipant ratings of how much more challenging each activ-
ity had become with age. Participants’ ratings reflected 
that bed transfer, bathing, toileting, and food preparation 
had become moderately more challenging with age. The 
remaining activities, movement in the home and entering/
exiting the home, were rated lower (or less challenging). 
These results suggest that, in comparison to activities like 
bed transfer, bathing, toileting, and food prep, older adults 
with long-term mobility impairment experience relatively 
fewer challenges and reactive routine changes with move-
ment around the home and entering/exiting the home.

We hypothesize that the barriers to moving in, out, and 
around the home might be the most salient, urgent activi-
ties addressed as soon as the mobility impairment began. 
Participants’ mobility impairment was caused by either 
progressive conditions (e.g., MS) or injuries resulting in 
permanent paralysis (e.g., spinal cord injury). With any 
improvement in mobility unlikely, it can be expected that 
reactive behavioral and environmental adaptations (e.g., 
installing a ramp, widening doorways) were implemented as 
long-term solutions to make the home accessible. Although 
bed transfer, bathing, toileting, and food preparation were 

Table 2. Number of Unique Participants Mentioning Each 
Perceived Age-Related Change With Self

Perceived (age-related) changes with self
Number of 
participants (%)

Upper body weakness 11 (50.0)
General weakness 9 (42.8)
Weight gain 7 (33.3)
Age 5 (22.7)
Balance problems 4 (18.2)
Numbness/lack of sensation 4 (18.2)
Disease-related/disease progression 4 (18.2)
Arthritis/stiffness 3 (13.6)
Fatigue 3 (13.6)
Muscle soreness/cramps 2 (0.09)
Bruises easier 1 (0.05)
Pain 1 (0.05)
Vision loss 1 (0.05)

Figure 3. This column graph displays the frequency counts of partici-
pant ratings for how much more challenging each activity has become 
with age.
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likely impacted at the onset of the mobility impairment, 
participants may have been able to overcome the challenges 
of performing those tasks throughout youth and middle 
age. It is also important to note that toilet transfer ratings 
did not include six participants who no longer use the toi-
let (e.g., catheterized, colostomized). It is likely these par-
ticipants did experience challenges in toileting transferring 
prior to using alternative methods; thus, we recognize that 
results may not tell the whole story for difficulty in toilet 
transfer among the sample.

With regard to participants’ self-perceived age-related 
changes, upper body weakness, general weakness, and 
weight gain were the top three most frequently reported 
reasons for routine changes. It is interesting to note 
that most participants mentioned having upper body or 
general weakness, suggesting that weakness is the most 
apparent and common age-related change for older adults 
with mobility impairment. Consistent with the literature 
on aging with spinal cord injury, several participants 
attributed their upper body weakness to years of over-
using upper body limbs to compensate for their lower 
body mobility impairment, resulting in “shoulder burn-
out” and injuries (Groah et al., 2011). We expected par-
ticipant responses to reflect what the literature refers to 
as normative age-related changes (e.g., declines in vision, 
hearing, strength, memory; American Psychological 
Association 2016). Although loss of strength and balance 
were reported, only one participant mentioned vision 
loss, and no one reported declines in hearing or cogni-
tion. One explanation of this is that mobility difficulty 
is more common among U.S. older adults with disability 
than vision, hearing, or cognitive difficulty (U.S. Census 
Bureau, 2014). Another possibility is that individuals with 
long-term mobility impairment, and particularly wheel-
chair users, are more likely to experience mobility-related 
changes (e.g., weight gain, stiffness, numbness) as a conse-
quence of living a sedentary lifestyle (Groah et al., 2012).

Many participants struggled to identify the exact age-
related change that caused a change in their routine. In 
response to the question, “Why did the routine change 
occur?”, five participants mentioned it was just “age.” The 
difficulty in recognizing age-related changes may be attrib-
uted to the slow and subtle nature of how many of these 
changes manifest. People are continuously adjusting to 
their own changing abilities and demands of their environ-
ment, often without conscious awareness. Similarly, some 
participants were unable to determine if their age-related 
changes were indeed age-related or rather a symptom of 
the condition underlying their mobility impairment. For 
instance, fatigue and weakness are symptoms of both post 
polio syndrome and MS but could also be considered age-
related changes (McNalley et al., 2015; Stern et al., 2010). 
Although many of these secondary health conditions among 
people aging with mobility impairment may be attributed 
to limited physical activity, it is also possible that the cumu-
lative stress on the body from propelling a wheelchair could 

accelerate certain conditions such as arthritis in the hands 
and shoulders. In line with prior research, the present study 
found that even the young-old participants (age 50–65), 
reported experiencing age-related changes with their rou-
tine and themselves suggesting an accelerated aging tra-
jectory (Groah et al., 2012; Stern et al., 2010). Therefore, 
normative age-related changes among people with long-
term mobility impairment might have to be defined on an 
individual level of analysis and impairment status.

The Role of Selection, Optimization, and 
Compensation

The SOC model was used as a framework to guide the 
analysis of behavioral adaptations used by older adults 
with long-term mobility impairment to maintain perfor-
mance of select ADLs/IADLs as they age. To capture the 
range and diversity of behavioral adaptations, the coding 
scheme developed by Kelly and colleagues (2014) was used. 
Elective selection with optimization was the most frequently 
endorsed strategy to manage daily activity challenges fol-
lowed by elective selection with compensation. Loss-based 
selection and loss-based selection with compensation were 
endorsed much less frequently. Specifically, perseverance 
and overt action, both classified as elective selection with 
optimization, were the top two most frequently reported 
behavior changes followed by tools and technologies, clas-
sified as elective selection with compensation.

These findings are consistent with the literature: In a 
study that examined how older adults (n = 248) with oste-
oarthritis managed their daily activities, optimization and 
compensation were the most frequently reported behavio-
ral adaptations (Gignac, Cott, & Badley, 2002). Bourgeois 
(2001) found that compensation was associated with suc-
cessful management of ADLs in a community sample of 
142 older adults. Kelly, Fausset, Rogers, & Fisk, (2014) 
investigated the strategies that older adults would use to 
accomplish home maintenance tasks given various sce-
nario-based physical and cognitive limitations. This study, 
which included the coding scheme used in the present 
study, found that compensatory strategies were most fre-
quently reported followed by optimization. Furthermore, 
all of these studies found that older adults reported greater 
elective selection than loss-based selection behaviors. This 
finding suggests that despite limited resources, older adults 
are focused on maintaining their daily activities as indepen-
dently as possible.

The present study found that older adults with long-term 
mobility impairments infrequently endorsed loss-based 
selection (task done less often) and loss-based selection 
with compensation (outsourcing) behavioral adaptations. 
Of the seven loss-based selection adaptations mentioned, 
all but one regarded food preparation. As food prepara-
tion was the only IADL activity we investigated and, being 
less essential than ADLs, the activity could be completed 
less frequently or outsourced. Specifically, a person could 
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reduce food preparation by cooking larger portions to be 
consumed throughout the week or outsource food prepa-
ration entirely by having someone else cook (e.g., spouse, 
food delivery). ADLs, on the other hand, require the person 
to be directly involved in the activity (e.g., toileting, bed 
transfer) and cannot be reduced or outsourced. This finding 
is consistent with Kelly et al. (2014) in that few participants 
endorsed loss-based selection strategies and suggests that 
loss-based selection is not an adaptive strategy for essential 
activities. Individuals who are adapting to their changing 
capabilities must employ compensatory and/or optimizing 
behaviors.

The older adults in this study all have been subject to 
challenging life events (e.g., injuries, conditions/illnesses) 
that caused their mobility impairment, yet they continue to 
persevere, and in many cases flourish, despite the difficul-
ties. In line with other research on aging with disability, 
the behavioral adaptations identified in this study demon-
strate the resiliency of older adults with long-term mobility 
impairment (Silverman et al., 2015). Future research should 
investigate the relationship between resilience and the use 
of SOC. We expect a strong positive correlation between 
resilience and the number of SOC strategies endorsed. It 
would also be interesting to investigate resilience and the 
use of SOC and their relationship to the duration of the 
impairment, regardless of age.

Moreover, it is likely that this sample employs greater use 
of SOC as compared to a non–mobility-impaired older adult 
sample. This group has managed challenges for decades 
and are therefore quite adept at adapting. The resourceful 
and creative adaptations of the long-term mobility impair-
ment population could potentially offer solutions to adults 
experiencing normative age-related changes, especially 
with respect to declines in mobility. For example, home 
modifications such as installing ramps, replacing flooring, 
and adjusting doorways, were employed by most partici-
pants in this study (Gonzalez, Fausset, Foster, Cha, & Fain, 
2015). Future research should explore and compare the 
use of SOC between long-term impairment (e.g., mobility, 
vision, hearing) and nonimpaired aging populations.

A few limitations of this study must be noted. First, 
although the sample represented a mix of mobility impair-
ment in terms of causes (e.g., spinal cord injury, MS) and 
functional abilities, the conditions included are by no 
means comprehensive. Future research should incorporate 
other conditions underlying long-term mobility impair-
ment, such as ALS and arthritis, which have distinct symp-
toms and can manifest differently in individuals. Another 
limitation is that researchers visited the home only once. 
A longitudinal study in which researchers observe perfor-
mance of ADLs/IADLs at different points in time would be 
useful in better understanding the trajectory of change and 
behavioral adaptations over time.

Due to the 2-hour time constraint, the interview 
did not cover the range of daily activities and routine 
changes that many participants wanted to discuss (e.g., 

laundry, dressing, driving/transportation, working/using 
computers, communication, leisure activities, and trav-
elling). Future research should explore routine changes 
among this population with the full range of IADLs. The 
analysis of why ADL/IADL routine changes occurred 
focused solely on perceptions of age-related changes 
with self. Environmental changes (e.g., moving, renova-
tions, structural damage, accumulation of clutter) could 
also prompt routine changes and should be included in 
future research. Lastly, the present study did not explore 
how availability of resources impacts participants’ strate-
gies for overcoming ADL/IADL challenges in the home. 
Factors such as income, insurance coverage, and family 
support likely plays an important role in how these indi-
viduals are adapting their routines.

The in-home interview setting used in this study ena-
bled the collection of rich, qualitative data about routine 
changes. By discussing each activity in the location where 
it occurs, participants were exposed to environmental cues 
that helped them describe supports they use, do not use, 
or perhaps use in an unexpected way, to complete each 
activity; such details are more likely to be left out or for-
gotten if the interviews took place outside the home or 
over the phone. Another strength of this study was that 
activities were presented in a “day in the life” sequence, 
starting with getting out of bed in the morning, using the 
toilet, and so on to prompt discussion of activities as they 
might typically occur.

Conclusion
This study represents the first to explore views from older 
adults with long-term mobility impairment about how and 
why they have changed their routines for managing ADLs 
and IADLs in the home over time. The SOC model was 
used as a framework to organize their behavioral adapta-
tions in managing their daily routines. We were able to suc-
cessfully apply a framework that was developed to describe 
how older adults manage normative age-related changes to 
a sample of older adults aging with a long-term mobility 
impairment. This study illustrates the flexibility of the SOC 
model and how it can be applied to any individual’s devel-
opment across the life span.

This research demonstrates that many adults with 
long-term mobility impairment experience complex chal-
lenges with ADLs/IADLs as they age. Despite challenges, 
this population is actively adapting their routines to main-
tain ADLs/IADLs and preserve their involvement in, and 
frequency of doing, these activities. For older adults with 
long-term mobility impairment, age-related changes under-
lying ADL/IADL routine changes are often subtle and can 
be difficult for individuals to identify and articulate about 
themselves. More research is necessary to understand the 
aging trajectories among this understudied population. 
Results highlight the need for customizable, supports (e.g., 
assistive technologies, home modifications) that can adjust 
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to an individual’s changing abilities across the life span to 
promote independence at home.

Innovations in design and technology hold great poten-
tial to empower individuals aging with mobility impairment 
to maintain everyday activities and thrive. However, access 
to supportive devices, equipment, and housing remains a 
barrier for many individuals in this population. Income and 
insurance coverage are just a few of the factors that could 
limit one’s options for overcoming ADL/IADL challenges in 
the home. There is a need for convergence among aging and 
disability services, which tend to operate in silos, serving 
older adults, or people with disabilities; this divide is ech-
oed in how supportive devices and equipment are accessed, 
delivered, and paid for in terms of eligibility and insurance. 
By moving from a model that emphasizes aging or disabil-
ity, to one that addresses impairment as a spectrum, prac-
titioners, and policy makers can better meet the needs of a 
diverse older adult population (Putnam, 2014).
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