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a b s t r a c t

Background: CDC estimated that 19.4 million (7.8%) US adults are living with mobility impairment, who
are unable to walk a quarter mile. Individuals with physical disability reported greater depression and, in
some cases, insufficient social support.
Objectives: This study explores the extent of disparities in psychological health, social support, and
coping mechanisms among those with mobility impairment as compared to those without such
impairment, and the longitudinal effect of onset of mobility impairment on subsequent psychosocial
health and coping.
Methods: Individuals with mobility impairment were matched to controls from a nationally represen-
tative sample, using the propensity score method. The final sample included 345 matched pairs.
Regression models with robust standard errors were used to assess disparities in outcomes by mobility
status. Autoregressive models were used to assess the longitudinal effect of the onset of mobility limi-
tation on these outcomes.
Results: Those with impaired mobility fared significantly higher on negative affect (p < .05) and pessi-
mism (p < .05), and significantly lower on life satisfaction (p < .05) and positive affect (p ¼ .001). In terms
of coping, they showed disparities in health locus of control (self) (p < .05), planning (p < .05), active
coping (p < .05), and problem-focused coping (p < .05), as compared to those without mobility limita-
tion. The onset of mobility impairment had significant effects in similar psychological and coping
domains.
Conclusion: Our work revealed a piece of reality of individuals living with mobility impairment and will
inform designing effective interventions to mitigate psychosocial health disparities in this population.

© 2020 Elsevier Inc. All rights reserved.
The Centers for Disease Control and Prevention estimated that
19.4 million (7.8%) US adults are unable (or very difficult) to walk a
quarter mile, and 40.7 million (16.3%) US adults have difficulty
(“very difficult” or “cannot do”) in any physical functioning.1

Mobility impairment, especially in older adults, is often a sign of
the onset of disablement process,2,3 which leads to subsequent loss
of more basic ADL skills, such as bathing and dressing, and eating
and toileting. Recent research has revealed that functional
impairment in basic ADLs predicts mortality, hospitalization, use of
long-term care, and lack of receipt of recommended care among
older adults.4e7

The dire psychological consequences of physical disability have
been extensively documented, although few studies have focused
on mobility impairments and the types of mental health outcomes
studied were usually limited to depression and anxiety. Among
older adults, higher levels of depressive symptoms were often re-
ported among those with functional impairment, and the negative
effect of impaired function was mediated by perceived decreasing
psychological resources (self-esteem and sense of control) and
social support.8 A meta-analysis of physical disability and depres-
sion in the community setting found an association between
depression and limitation in ADLs and IADLs, controlling for other
risk factors.9 Depressed affect, somatic symptoms, anxiety, stress,
and global measures of mental health consistently increased for
older adults at higher stages of ADL disability.10

The International Classification of Functioning, Disability, and
Health (ICF) developed by the World Health Organization, provides
a framework for the description of health and health-related states
including changes in body function and structure as well functional
capacity living with a health condition.11 It synthesizes the medical
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and social model of disability, and views disability and functioning
as an interaction between health conditions and contextual factors
that may be external such as social support or internal such as
coping styles.12

Social support has been shown as a promising factor to poten-
tially mitigate the ill-effect of disability on mental health. Its health
benefits originated from its buffering effect on the negative
stressors on mental health. In a systematic review, social support,
including family functioning, negative social interactions, and
relationship quality, showed generally consistent associations with
indicators of mental health and wellbeing in individuals with
physical or mobility impairments.13 Quality of social support from
family, friends, and spouses protected functional decline among
middle-aged and older adults.14 Low mobility was associated with
low social engagement,15 which could a reason for inadequate so-
cial support. A study found no difference in received social support
among those with different types of physical disability (multiple
sclerosis, spinal cord injury, muscular dystrophy), but decreased
depressive symptoms co-occur with increased social support in the
global domain and sub-domains (significant other, family,
friends).16 Social support and related mental health outcomes
among individuals with disability are in need of more research, and
it requires distinction of types of social support to generate more
accurate estimations.13 HealthyPeople 2020 aims to increase the
proportion of adults with disabilities who report sufficient social
and emotional support.17 Thus, quantifying the discrepancy of
received social and emotional support between the disabled and
nondisabled individuals is a critical step to bridge the gap.

Coping styles have been described as being task oriented,
avoidant and emotional.18,19 The task-oriented style implies an
adoption of a problem-solving approach by an individual to
stressful situations. Emotional coping refers to engagement in be-
haviors such as rumination and acceptance in response to stress,
whereas avoidant coping is when an individual adopts behaviors
aimed at circumventing the stressful situation such as denial,
rationalization and self-distraction. Coping style has been shown to
be an effective predictor of individuals’ heath behavior and health
outcomes20,21 In terms of coping strategies among individuals with
mobility impairment or physical disability, previously published
work often sampled on a specific disease group (e.g., multiple
sclerosis), or a small sample of individuals with certain social roles.
Emotion-focused coping (although studies may define emotion-
focused coping differently) was generally associated with greater
physical symptoms of illness and depressive symptoms, and
problem-focused coping strategies with reduced depressive
symptoms.22,23 For instance, among people with multiple sclerosis,
ineffective coping (submissive and hopeless coping) partially
mediated the relationship between disability and psychosocial
loss.24 Problem-focused coping was reported associated with lower
levels of distress among participants with locomotor disability.25

However, the coping behaviors associated with mobility limita-
tion at the population level have not been well studied.

In our current study, we aimed to explore the differences in a
wide range of psychological outcomes, types of social support, and
adoption of various coping strategies among individuals with
mobility limitation as compared to their counterparts without such
limitation. We further inquired if these discrepancies occurred at
the beginning period of the disablement process.

Methods

Data source

The study used the data from the national longitudinal survey of
Midlife in the United States (MIDUS), which aims to understand
2

health and well-being as an integrated bio-psycho-social process.26

The first wave of the survey was initiated in 1995/1996 with a
Random Digit Dial (RDD) national sample of non-institutionalized,
English-speaking American adults aged 24e74 years. The second
and third waves were conducted in 2002e2006 and 2011e2016,
respectively.27 The MIDUS collected numerous measures of psy-
chological well-being, affect, coping behaviors, and social relations
and social support, thus providing a rich repertoire to unearth the
psychosocial world of the mobility-disabled individuals in the
general population.

Design

Since mobility impairment is associated with other socio-
demographic and clinical characteristics, characteristics of those
with mobility impairment often differ systematically from those
without such impairment. Propensity score matching accounts for
systematic differences in confounding characteristics between the
two groups. Individuals with mobility impairment were matched
with their counterparts without mobility disability using pro-
pensity score matching method to assess the relationship between
mobility impairment and each psychosocial and coping dimen-
sion.28,29 To compare disparities cross-sectionally between two
groups, we used MIDUS wave 2 data (2002e2006) for propensity
score matching. Individuals with mobility impairment were
matched to those without such impairment on important cova-
riates, and the two groups were then compared on different psy-
chosocial outcomes and coping mechanisms. To understand the
disparities in these outcomes for those individuals at mobility
impairment onset and those without mobility, a subset of matched
sample consisting of those with impairment in wave 2 but not in
wave 1 (mobility impairment onset) and those without such
impairment in both waves was analyzed for the same array of
outcomes. In addition, to explore the longitudinal effect of onset of
mobility limitation on three domains of outcomes, we propensity-
score matched individuals with no mobility impairment at waves 1
and 2 to those with no impairment at wave 1 but with impairment
at wave 2, and compared different outcomes between two groups
at wave 2, while adjusting for covariates including baseline
outcome score at wave 1.

Exposure

Similar to the measurement of mobility impairment used in
multiple clinical studies,30e34 we defined mobility impairment as
self-reported difficulty walking several blocks. In MIDUS, re-
spondents rated 1 (a lot) to 4 (not at all) to the extent that their
health limited their ability to walk several blocks. In this current
study, mobility impairment was operationalized as having “a lot” of
difficulty walking several blocks.

Outcomes

Psychological, social support, and coping outcomes were vali-
dated scales published in previous literature and included in the
MIDUS data sets. All Likert-scale outcomes were treated as
continuous variables. We used the default final scales for each
outcome provided in the MIDUS data, which had been recoded
when appropriate so that higher scores reflect higher levels of
positive/negative affect.

Psychological outcomes
Depressed affect consisted of seven items with binary responses

(yes vs. no), such as “lose interest in most things?” and “feel more
tired out or low on energy than is usual?” Anxiety disorder was a
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continuous variable based on ten items, such as “In the past 12
months, how oftenwere restless because of your worry” and “were
keyed up, on edge, or had a lot of nervous energy.” Responses were
on 4-point Likert scales: 1 most days, 2 about half the days, 3 less
than half the days, 4 never. Anxiety disorder was constructed by
taking the total number of “most days” responses to the items. The
sum was computed for cases that had valid values for at least one
item on the scale.35 Panic disorder was measured by the sum of six
itemswith binary responses (yes vs no) when therewas at least one
valid response. Examples were “When you have attacks, your heart
pounds” and “When you have attacks, you have tightness, pain, or
discomfort in your chest or stomach.” Life satisfaction was derived
from the overall mean of 6 items, each coded from 0 (the worst
possible) to 10 (the best possible). Respondents were asked to rate
their satisfaction with life overall, health, work, relationship with
partner/spouse, and relationship with children.

Negative affect took the sum of six items, such as “During the
past 30 days, how much of the time did you feel so sad nothing
could cheer you up?” Positive affect was derived from six items,
such as “During the past 30 days, howmuch of the time did you feel
cheerful? Responses were 5-point Likert scales: 1 al l of the time; 2
most of the time; 3 some of the time; 4 a little of the time; 5 none of
the time.

Optimism was derived on three items, such as “In uncertain
times, I usually expect the best,” and “I’m always optimistic about
my future.” Pessimism consisted of three items, such as “I hardly
ever expect things to gomyway,” and “I rarely count on good things
happening to me.” Responses were a 5-point Likert Scale: 1 a lot
agree, 2 a little agree, 3 neither agree or disagree, 4 a little disagree,
5 a lot disagree. Sums were taken across items in each domain to
represent the final optimism and pessimism scales.

Social support
Family support was derived from four items, such as “Not

including your spouse or partner, how much do members of your
family really care about you?” And “Howmuch do they understand
the way you feel about things?” Family strain consisted of four
items, such as “Not including your spouse or partner, how often do
members of your family make too many demands on you?” And
“How often do they criticize you?” Friends support was measured
by the mean of four items, such as “How much do your friends
really care about you?” and “How much do they understand the
way you feel about things?” Similarly, friend strain was measured
by four items, such as “How often do your friends make too many
demands on you?” and “How often do they criticize you?” The
response for each support/strain scale was a Likert scale: 1 often, 2
sometimes, 3 rarely, 4 never. Each final scale took the mean score of
items in each domain respectively.

Coping mechanisms
Health locus of control-self (HLC-self) was derived from four

items, such as “keeping healthy depends on things that I can do,”
and “there are certain things I can do for myself to reduce the risk of
a heart attack.” Health locus of control-others (HLC-others) was
derived from two items, including “When I am sick, getting better is
in the doctor’s hand,” and “It is difficult for me to get good medical
care.” Responses were in a 7-point Likert Scale, 1 strongly agree, 2
somewhat agree, 3 a little Agree, 4 neither agree or disagree, 5 a
little disagree, 6 somewhat disagree, 7 strongly disagree. Final
scales took the mean across the items for each trait.

Each of the following coping scales was constructed by the sum
of multiple items with established reliability. All response scales
were 4-point Likert scales: 1 a lot; 2 a medium amount; 3 only a
little; 4 not at all. For an item with a missing value, the mean value
of completed items was imputed in MIDUS.
3

Live-for-today was measured by four items, such as “I live one
day at a time” and “I have too many things to think about today to
think about tomorrow.” Insight into the past was measured by two
items, including “Making sense of my past helps me figure out what
to do in the present,” and “after something bad happens, I think
about how I could have prevented it.” Foresight and anticipation
was based on five items, such as “I am good at figuring out how
things will turn out,” and “I can sense when an opportunity is
coming my way.” Positive reinterpretation and growth was
measured by four items, such as “I try to grow as a person as a result
of the experience,” and “I try to see it in a different light, to make it
seem more positive.” Self-sufficiency took the mean of 2 items,
including “I don’t like to ask others for help unless I have to,” and
“asking others for help comes naturally for me.”

Planning was measured by four items, including “I make a plan
of action”, “I try to come up with a strategy about what to do.”
Active Coping was derived on four items, including “I concentrate
my efforts on doing something about it,” and “I take additional
action to try to get rid of the problem.”

Venting of Emotion was measure by four items, such as “I get
upset and let my emotions out.” And “I get upset and am really
aware of it.” Denial was measured by four items, such as “I say to
myself “this isn’t real”.” Behavioral Disengagement was measured
by four items, such as “I admit to myself that I can’t deal with it and
quit trying.” And “I give up the attempt to get what I want.”

Problem Focused Coping was measured by the sum of 12 items,
combining “Positive Reinterpretation and Growth,” “Active
Coping,” and “Planning.” Emotion Focused Coping was measured
by the sum of 12 items combining “Focus on and venting of
emotion,” “Denial,” and “Behavioral disengagement.” The two final
scales were computed in MIDUS for cases that had valid values for
at least half of the items on the particular scale.

Covariates or matching variables

The covariates were considered associated with the outcomes in
addition to mobility impairment. The covariates included age,
gender (male vs. female), race/ethnicity (Non-HispanicWhite, Non-
Hispanic Black, Hispanic, Native American, and Other), education
(below high school, high school graduate, some college/trade
school, university), total household income, marital status (yes vs.
no), and number of health conditions. The health conditions
included: cancer, diabetes, heart disease, lung conditions, digestive
conditions, bone conditions, bladder problems, gall bladder prob-
lems, HIV/AIDS, autoimmune diseases, hypertension, neurological
problems, stroke, disease of the mouth, gum and teeth, thyroid
conditions, hay fever, migraines, ulcers, hernia, and sleep problems.

Statistical analysis

Drawn fromwave 2 data, individuals with mobility impairment
were matched to those without the impairment using propensity
scores on covariates including age, gender, race, marital status,
education, income, and number of chronic conditions. The calipers
of width equaled 0.2 of the standard deviation of the logit of the
propensity scores.36 A standardized difference below 0.1 was
considered successful matching. Unmatched cases were not
included in the analysis. Regression models with robust standard
errors were used to estimate the difference between individuals
with mobility impairment and those without it in multiple psy-
chosocial domains, while adjusting for correlations between
matched pairs. A subset of participants whose mobility status
changed from no impairment to impairment betweenwave 1 and 2
were compared to their unchanged matches to assess the effect of
mobility impairment onset on various psychosocial and coping
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outcomes.
To explore the longitudinal effect of mobility impairment onset,

individuals without impairment at both waves were matched to
those without impairment at wave 1 but with impairment at wave
2. First-order autoregressive model (shown below) was used.37

Yit ¼ b0 þ
XJ

J¼1

b1jXijt�1 þ b2Yit�1

Yit are observed outcomes for subject i at time t, b0 is the intercept,
Xijt�1 is the independent variable j for subject i at time t e 1, b1j is
the regression coefficient for independent variable j, J is the num-
ber of independent variables, Yit�1 is the observation for subject i at
time t e 1, and b2 is its coefficient. In this study, there are two time
points, wave 1 and 2. Thus the outcome at wave 2 is expressed as a
linear combination of independent variables including onset of
mobility limitation betweenwave 1 and 2, covariates at wave 1, and
the baseline outcome score at wave 1. Due to the matching pro-
cedure, the regression model also accounted for correlation be-
tween matched pairs with robust standard errors.

Because multiple outcomes were assessed, the p values were
adjusted by controlling for the false discovery rate (FDR).38 The
conservative Bonferroni method adjusts for the family-wise error
rates but substantially increases the type-II error rate, which may
lead to many missed true effects. The FDR controls for the type-II
error thus increasing the power of the tests, while still maintain-
ing low false positive rate. FDRwas controlled at 0.05, whichmeans
that less than 5% of the declared significant tests can be expected to
be false positives. All analyses were conducted in SAS 9.4 (SAS
Institute, Cary NC).
Results

Participants with and without mobility impairment at wave 2
were matched on propensity scores,28,29 which were adjusted for
age, gender, race/ethnicity, education, income, marital status, and
number of chronic conditions. The matched sample had 345 pairs.
Matching results are shown in Table 1. All covariates were matched
successfully because the standardized differences were all below
0.1.

The cross-sectional differences between the matched samples
on various psychological, support, and coping dimensions are
shown in Table 2. In general, participants withmobility impairment
fared poorly on psychological well-beings. Compared to those with
no classified mobility disability, they scored (b coefficients and
standard error) significantly higher on negative affect (b ¼ 0.14,
SE ¼ 0.05, p ¼ .031) and pessimism (b ¼ 0.71, SE ¼ 0.23, p ¼ .018),
and significantly lower on positive affect (b ¼ �0.22, SE ¼ 0.05,
p¼ .001) and life satisfaction (b¼�0.61, SE¼ 0.09, p < .0001). They
reported lower social support from friends (b ¼ �0.12, SE ¼ 0.05,
p ¼ .083) with marginally statistical significance (p < .1) but not
from family (b ¼ �0.02, SE ¼ 0.05, p ¼ .763). However, disabled
individuals did not report more strains from family or from friends
compared to their nondisabled counterparts. In terms of coping,
they reported lower health locus of control e self (b ¼ �0.19,
SE ¼ 0.07, p ¼ .031), used less active coping (b ¼ �0.50, SE ¼ 0.17,
p ¼ .019), less planning (b ¼ �0.49, SE ¼ 0.19, p ¼ .033), and less
problem-focused coping (b ¼�1.39, SE ¼ 0.48, p¼ .019), compared
to those without mobility disability.

The subsample of 490 individuals included those who had
mobility impairment at wave 2 but not at wave 1 (disability onset)
and their matched pairs who had no disability in waves 1 and 2.
Between-group differences (b coefficients, standard errors, and p
values) in psychological well-being, social support, and coping
4

mechanisms are listed in Table 3. This set of results show that in-
dividuals with mobility restriction onset reported significantly
lower life satisfaction (b ¼ �0.56, SE ¼ 0.11, p < .0001) and positive
affect (b ¼ �0.21, SE ¼ 0.06, p ¼ .010) They also scored significantly
higher on negative affect (b ¼ 0.16, SE ¼ 0.06, p ¼ .037). No self-
reported differences in social support between two groups. In
terms of coping, they reported less active coping (b ¼ �0.70,
SE ¼ 0.20, p ¼ .008), less problem-focused coping (b ¼ �1.76,
SE ¼ 0.58, p ¼ .017), and nearly significant lower health locus of
control (b ¼ -0.23, SE ¼ 0.09, p ¼ .051). This set of results was
mostly consistent with the total matched sample results in terms of
the magnitude of the effects.

The longitudinal effect of mobility limitation onset on later
psychosocial and coping outcomes were explored with first-order
autoregressive models, in which outcomes at wave 2 were pre-
dicted by a linear combination of covariates and outcome at wave 1.
Propensity score matching at baseline (wave 1) was successful with
all standardized differences< 0.1, as shown in Table 4.Model results
are shown in Table 5. This series of models (n ¼ 574) showed that
disability onset was prospectively associatedwith increased greater
negative affect (b ¼ 0.25, SE ¼ 0.05, p < .0001), decreased life
satisfaction (b ¼ �0.66, SE ¼ 0.09, p < .0001) and positive affect
(b ¼�0.20, SE¼ 0.05, p¼ .001), lower health locus of control e self
(b¼�0.20, SE¼ 0.07, p¼ .018), more live-for-today coping strategy
(b ¼ 0.14, SE ¼ 0.05, p ¼ .013), but the disability onset did not affect
future social support. Due to fewer psychosocial and coping out-
comes were measured at wave 1 than wave 2, we were not able to
explore the complete set of outcomes included in wave 2.

Discussion

The findings show that mobility impairment has negative
ramifications in multiple dimensions of psychosocial life. Our study
results reinforce previous research findings that people with
mobility impairment have poorer mental health outcomes.39e42

Specifically, we found that people with mobility restriction re-
ported lower life satisfaction and positive affect, but greater nega-
tive affect and pessimism when compared to those without
mobility disability in the cross-sectional analysis. Depressed affect
and friend support also differed nearly significantly between two
groups. In addition, those with mobility restriction onset reported
lower life satisfaction and positive effect, but higher negative effect
than those without restriction. The longitudinal effect of onset of
mobility has similar impact on future outcomes. In terms of coping,
cross-sectionally reporting shows that those with mobility
disability had lower health locus of control and were less likely to
use active coping, planning, and problem-focused coping. Those at
the disablement onset also adopted living-for-today strategy to
cope with their life with mobility disability over time.

Depression and negative affect have been consistently linked to
functional and physical disabilities as documented in this
study.42e44 One possible explanation of this association is that
disability functions as the stressful condition. In this view, new-
onset impairment requires patients to adjust and could exert
chronic strain when it prevents their daily activities that may in-
crease the risk of depression. The inverse relation may also exist in
multiple situations, where mobility impairment could be the
symptoms of depression.45,46 Depression may present as loss of
interest in previous activities and listlessness that may reduce an
individual’s desire for being engaged in activities, and with time
can lead to decrease in activities of daily living and other functional
restrictions.

Over the last few years, significant research examining opti-
mism and pessimism as a psychological phenomenon, have
explained it as a “disposition”, that influences the way in which



Table 1
Sample characteristics and standardized difference for each covariate before and after matching, wave 2.

Variables Before Matching After Matching

Class and
measurement

Mean of Impairment
Cases n ¼ 398

Mean of
Controls
n ¼ 3570

Standardized
Difference of the
Mean

Mean of Impairment
Cases n ¼ 345

Mean of PS Matched
Controls n ¼ 345

Standardized
Difference of the
Mean

Age Mean 63.372 55.244 0.679 62.939 63.029 0.008
Sex % Male 35.2% 45.8% 0.217 35.9% 36.5% 0.012
Race/ethnicity % Non-Hispanic

white
88.1% 90.8% 0.085 88.4% 88.4% 0.000

Non-Hispanic
Black

7.3% 3.2% 0.186 6.4% 6.1% 0.012

Hispanics 2.3% 2.9% 0.040 1.2% 0.6% 0.062
Native American 1% 1.4% 0.032 1.4% 1.4% 0.000
Other 1.3% 1.8% 0.041 2.6% 3.5% 0.051

Education Below High
School

14.9% 5.0% 0.336 13.3% 10.7% 0.080

High School 36.5% 25.8% 0.232 36.5% 38.8% 0.048
Some College 30.7% 28.4% 0.052 30.7% 29.6% 0.025
University and
above

17.9% 40.8% 0.521 19.4% 20.9% 0.036

Currently
Married

No 41.7% 27.4% 0.305 40.9% 38.6% 0.047

Number of health
conditions

Mean 4.324 1.858 1.087 3.974 3.820 0.071

Income (in
$1000)

Mean 42.422 74.739 0.608 43.868 43.348 0.012

Note. Health conditions included: cancer, diabetes, heart disease, lung conditions, digestive conditions, bone conditions, bladder problems, gall bladder problems, HIV/AIDS,
autoimmune diseases, hypertension, neurological problems, stroke, disease of the mouth, gum and teeth, thyroid conditions, hay fever, migraines, ulcers, hernia, and sleep
problems.
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individuals come to terms with present, past and future events in
life; or as an “attributional style”, characterized by the tendency to
believe that negative events are inconstant, due to external factors,
and specific to an event or time-period; and finally as an “cognitive
bias”, characterized by a conviction that positive events are more
likely to occur to oneself while negative events usually affect
Table 2
Difference in psychological health, social support, and coping mechanisms between indi

Outcomes

Psychological Health Depressed affect
Anxiety
Panic disorder
Life satisfaction*
Negative affect*
Positive affect*
Optimism
Pessimism*

Social Support Family support
Family strain
Friends support
Friends strains

Coping HLC Self*
HLC other
Live for today
Insight into past
Anticipation
Self-sufficiency
Positive reinterpretation
Active coping*
Planning*
Venting
Denial
Behavioral disengagement
Problem focused coping*
Emotion focused coping

Note. Estimates were derived from regression models accounting for matched.
Pairs and adjusted for covariates. b: coefficient; SE: standard error.
*: coefficients that show significant difference p < .05.
HLC: health locus of control; FDR refers to false discovery rate.

5

others.47,48 People living with mobility limitation have to contend
not only with the health changes associated with aging but also
with conditions associated with chronic physical disability. These
developing challenges are associated with increased pessimism,
which presents as a stronger predictor of poorer physical health
than optimism.49
viduals with mobility impairment and those without, wave 2 (n ¼ 690).

b SE FDR adjusted P value

.32 0.15 0.083
0.03 0.10 0.817
0.06 0.08 0.643
�0.61 0.09 <.0001
0.14 0.05 0.031
�0.22 0.05 0.001
�0.41 0.19 0.083
0.71 0.23 0.018
�0.02 0.05 0.763
�0.01 0.04 0.815
�0.12 0.05 0.083
�0.03 0.04 0.532
�0.19 0.07 0.031
0.01 0.10 0.897
0.09 0.05 0.128
�0.05 0.05 0.550
�0.14 0.07 0.109
�0.02 0.05 0.764
�0.39 0.19 0.083
�0.50 0.17 0.019
�0.49 0.19 0.033
0.11 0.20 0.748
0.28 0.18 0.203
0.08 0.18 0.763
�1.39 0.48 0.019
0.47 0.42 0.430



Table 3
Difference in psychological well-being, social support, and coping among those at onset of mobility impairment at wave 2 compared to thosewithout impairment inwaves 1&2
(n ¼ 490).

Outcomes b SE FDR adjusted P value

Psychological Health Depressed affect 0.19 0.16 0.388
Anxiety 0.05 0.10 0.696
Panic disorder 0.08 0.09 0.523
Life satisfaction* �0.56 0.11 <.0001
Negative affect* 0.16 0.06 0.037
Positive affect* �0.21 0.06 0.010
Optimism �0.34 0.23 0.278
Pessimism 0.62 0.26 0.063

Social Support Family support �0.01 0.05 0.846
Family strain 0.03 0.05 0.620
Friends support �0.08 0.06 0.332
Friends strains �0.02 0.04 0.696

Coping HLC self �0.23 0.09 0.051
HLC other �0.08 0.12 0.620
Live for today 0.13 0.06 0.063
Insight into past �0.02 0.06 0.723
Anticipation �0.11 0.07 0.278
Self-sufficiency 0.05 0.06 0.577
Positive reinterpretation �0.50 0.22 0.063
Active coping* �0.70 0.20 0.008
Planning �0.55 0.23 0.063
Venting 0.22 0.24 0.523
Denial 0.35 0.21 0.252
Behavioral disengagement 0.10 0.21 0.696
Problem focused coping* �1.76 0.58 0.017
Emotion focused coping 0.65 0.49 0.332

Note. Estimates were derived from regression models accounting for matched pairs and adjusted for covariates. b: coefficient; SE: standard error; *: coefficients that show
significant difference p < .05; HLC: health locus of control; FDR refers to false discovery rate.
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Health locus of control (HLC) has been defined as the extent to
which a person believes he or she can affect their health status.50

Internal or self HLC refers to the belief that whatever happens to
one’s health is potentially under their control; in contrast external
or chance HLC believe that the event in their life are beyond their
Table 4
Sample characteristics and standardized difference for each covariate before and after m

Variables Before Matching

Class and
measurement

Mean of Impairment
onset Cases n ¼ 304

Mean of
Controls
n ¼ 3408

Standardi
Difference
Mean

Age Mean 54.711 46.325 0.697
Sex % Male 34.9% 46.1% 0.217
Race/ethnicity % Non-Hispanic

white
89.4% 91.3% 0.064

Non-Hispanic
Black

5.9% 2.8% 0.152

Hispanics 2.3% 2.7% 0.028
Native American 1% 1.3% 0.032
Other 1.3% 1.8% 0.037

Education Below High
School

14.9% 5.0% 0.336

High School 36.5% 25.8% 0.232
Some College 30.7% 28.4% 0.052
University and
above

17.9% 40.8% 0.521

Currently
Married

No 34.2% 27.4% 0.305

Number of
health
conditions

Mean 4.201 2.236 0.712

Income (in
$1000)

Mean 55.174 79.897 0.608

Note. Health conditions included asthma/bronchitis/emphysema, cancer, heart problems
skin trouble persistent, thyroid disease, hay fever, Stomach trouble, Urinary/bladder probl
AIDS/HIV, lupus/autoimmune disorder, gum/mouth trouble persistent, teeth trouble per
chronic sleep problems, diabetes/high blood sugar, neurological disorder, stroke, ulcer, h
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control. Usually, those with internal HLC contributes to being more
actively engaged in one’s health care and have better psychosocial
outcomes that thosewith external HLC.51 In the present study those
with mobility limitation scored lower for internal HLC than the
non-disabled group, which is consistent with other research.52
atching, wave 1.

After Matching

zed
of the

Mean of Impairment
Onset Cases n ¼ 287

Mean of PS Matched
Controls n ¼ 287

Standardized
Difference of the
Mean

54.432 54.812 0.032
35.8% 35.8% 0
89.2% 88.5% 0.022

5.9% 4.9% 0.046

2.4% 2.4% 0
1.0% 1.7% 0.059
1.4% 2.4% 0.076
13.9% 11.8% 0.062

40.7% 43.6% 0.056
27.1% 27.5% 0.008
18.1% 17.1% 0.044

33.1% 35.2% 0.044

4.101 3.882 0.075

55.761 52.674 0.012

, tuberculosis, other lung problems, joint/bone diseases, sciatica/lumbago/backache,
em Constipated all/most, gall bladder trouble, Foot trouble persistent, varicose veins,
sistent, high blood pressure/hypertension, anxiety/depression, migraine headaches,
ernia, piles/hemorrhoids.



Table 5
Longitudinal effect of mobility impairment onset on subsequent psychological
health, social support, and coping (n ¼ 574).

Outcomes b SE FDR adjusted P value

Psychological Health Depressed affect .33 0.15 0.059
Anxiety 0.07 0.06 0.499
Panic disorder 0.08 0.09 0.527
Life satisfaction* �0.67 0.09 <0.0001
Negative affect* 0.25 0.05 <0.0001
Positive affect* �0.20 0.05 0.001

Social support Family support 0.03 0.04 0.534
Family strain 0.06 0.04 0.390
Friends support 0.01 0.05 0.896
Friends strains 0.03 0.04 0.715

Coping HLC Self* �0.20 0.07 0.018
HLC other 0.12 0.12 0.499
Live for today * 0.14 0.05 0.013
Insight into past �0.01 0.05 0.896
Self-sufficiency �0.01 0.06 0.896

Note. Estimates were derived from autoregressive models accounting for matched.
Pairs and adjusted for covariates and baseline outcome at wave 1. b: effect coeffi-
cient.
SE: standard error; *: coefficients that show significant difference p < .05.
HLC: health locus of control; FDR refers to false discovery rate.
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Living with mobility restrictions decreases an individual’s internal
health locus of control, the belief that they have control over their
health. However, the differences between disabled and non-
disabled samples was insignificant for external or chance HLC,
which may be determined by the type and specification of the
mobility disability.

Participants with mobility impairment reported less planning,
active coping and problem-focused coping strategies cross-
sectionally, but more of the live-for-today coping strategy longi-
tudinally when compared to those without mobility disability.
Coping refers to those mechanisms adopted by an individual as an
adaptive response to deal stress.53 Active coping mechanisms are
strategies that minimize physical or psychological harm when
exposed to the stressor such as mobility disability. Examples of
these strategies include creating a sense of coherence in their lives
that gives meaning, strength and purpose to their lives as they
adjust to their stressors or health conditions; creating a realistic
perception of their stressor, that can then assist in developing a
plan to address challenges they will face when living with those
stressors; and using problem-focused coping to solve each problem
they are exposed to as they assess their health and the environment
they live in.54 These adaptive strategies were found to be lower in
the people living with mobility disability; thus addressing active
coping strategies is an essential part of their rehabilitation process
to foster their sense of control on their life and environment.

Conversely, live-for-today coping strategy may be an adaptive or
detrimental coping strategy based on the situation.53 Live-for-
today is a part of ‘mindfulness’, that has generally been referred
to as present-moment awareness of any experience and has been
recently getting attention as an intervention methodology for
various chronic health conditions.55e57 Mindfulness enables the
choice of a more adaptive strategies to deal with ones’ health
condition rather than catastrophic ruminations or automatic re-
actions. The pain and challenges in livingwithmobility impairment
can be diminished by developing a more open and accepting atti-
tude toward this challenging experience. It is important to note that
whether a specific coping strategy is adaptive is dependent on the
environment and type of stress. However, it may be a detrimental
coping strategy if used as a denial or avoidance strategy.53 There-
fore, the concept of a particular coping strategy leading to healthy
adaption must be a fluid concept.

There is strong evidence that interaction with one’s social
7

environment exerts beneficial effects on health and wellbeing, and
conversely, social isolation or lack of close social ties is associated
with poorer health.13,58,59 However, for people with mobility
disability, their physical restriction is a substantial challenge to
developing and maintaining active social participation. Engage-
ment with community activities and friendships are professed as
strategies for maintaining social participation.60 Even though sup-
port from family members is important, nonetheless our study
revealed that disabled individuals may have inadequate friend
support (nearly significant difference). Friend support may be a
vital resource for decreasing the negative consequences of a wide
variety of stressors faced by mobility disabled. Thus, such knowl-
edge is important for understanding the kind of social support
needed by mobility disabled that may lead to the development of
appropriate interventions and connections to appropriate re-
sources to increase social participation.

ICF has emphasized overall health classification and assessment
versus focusing only on people’s disabilities; and recognizes that all
individuals experience decrements in health during different stages
of life and thereby experience some disability. Multisectoral ap-
proaches to implementing interventions aimed at addressing
psycho-social factors is required. For example, interventions aimed
at building partnership of community resources with the health
care system such patient navigators and community health
workers aim to improve care coordination in the delivery of health
services for people experiencing functional disability. Linking per-
sons with disabilities and their social ties in support programs may
also facilitate adaption and coping. Psychoeducational in-
terventions such as stress management are designed to support
families in dealing with their emotional responses or to teach skills
and strategies for dealing and adjusting to disability. Disability
support programs may borrow strengths from interventions tar-
geting vulnerable older adults due to commonality of two pop-
ulations, such as restricted mobility and multiple chronic
conditions. In a previous intervention, community-dwelling frail
and undernourished older adults benefited from home-based
physical training, nutritional education, and social support pro-
vided by nonprofessional volunteer “buddies”, with the support of
health professionals.61 A support program integrating a buddy
system may provide supportive relationships for improving coping
efficacy and ability. The buddies may also deliver education and
skill training on active and problem-focused coping that leads to
positive behavioral change. Individuals lack mobility may also lack
a sense of planning and goal directedness, as shown in our study.
Planning is a part of purpose or meaning in life, which has been
found to be predictive of reduced risk of developing mobility
disability,62 positive psychological functioning,63 and physical well-
being.64 Although some at the onset of mobility disability are likely
to adopt a live-for-today strategy, we recommend that support
programs contain a critical educational component that appropri-
ately guides participants in developing plans for their daily life and
gently cultivating a purpose in life. Our study highlights the need to
understand and utilize the bio-psycho-social framework proposed
by ICF to develop interventions, policies and advocacy efforts.

Few limitations may affect the generalizability of the present
study’s results. The first limitation is based on the observational
study design, we cannot ascertain causation between psychosocial
factors and mobility disability. Our propensity score model
included the most pronounced confounders on the outcome vari-
ables to obtain a decent sample size of matched pairs; however;
there can be other unmeasured or measured confounders. We
examined self-report measures only, which may be biased by
contextual factors, memory, and socially desirable responses. Social
support is a multidimensional construct that is comprised of
network size, type of support available, and satisfaction with
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support. In our study, we only examined perceived support from
social networks including friends and family members. A more
complete view of the importance of social support may emerge by
examining additional support domains. We employed only a sam-
ple of people with mobility disabilities, thus the results may not
generalize to other disabled populations. Future studies should
explore the underlying causal mechanisms between mobility
disability and various psychosocial and coping outcomes. Effective
and innovative interventions targeting improvement of coping and
psychosocial outcomes in this population are urgently needed.

Presentation

An earlier version of the abstract has presented at the American
Public Health Association (APHA) Annual Meeting, Oct 2020.
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