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| Abstract |

PURPOSE: Social participation is essential for stroke
survivors. Although participation restrictions are affected by
several factors, a few studies have focused on the effects of
living in a particular residential area (urban versus rural) on
the participation restrictions after a stroke. This study
examined the factors affecting participation restrictions in
stroke survivors according to the residential area.
METHODS: One hundred sixty-six stroke patients
(including 130 living in urban areas and 36 living in rural
areas) were recruited for this study. The Korean Modified
Barthel Index (K-MBI) was used to assess the activities of
daily living (ADL). The Korean Mini-Mental Examination
Status (MMSE-K) was used to assess cognition. The motor
function was evaluated using the Fugl-Meyer function
assessment (FMA). Path analysis was used to test the
hypothesized model of participation restriction.
RESULTS: The proposed path model showed good fit
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indices. In rural and urban areas, the direct effects were
significant between the ADL and participation restrictions ([3
=-.673 and -.457, respectively). For urban areas, the direct
effects were significant between cognition and participation
restrictions ([3=-.252). In both area types, motor function and
cognition had a significant direct effect on the ADL.

CONCLUSION: For urban community-dwelling stroke
survivors, the ADL and cognition had direct effects on
participation restrictions. For rural area stroke survivors, the
ADL had direct effects on participation restrictions. Activity
level exercise programs help reduce the participation
restrictions. Moreover, it is essential to address cognition
training to improve participation in urban community-

dwelling stroke survivors.
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I. Introduction

The incidence of stroke has decreased to 23.8% by
controlling the risk factors and acute care over the last
10 years in Korea. On the other hand, the prevalence of
stroke and the cost of stroke care have increased [1].

Individuals with stroke have a range of impairments, such
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as motor weakness, spasticity, sensory, and cognition
deficiency [2]. One year after a stroke, approximately 33%
of stroke survivors have a functional dependence on daily
living activities, mobility, or speech [3]. The goal of
rehabilitation after stroke is to recover their social role
and participation [4]. Various interventions have been
applied to achieve this goal. Eng and Tang [5] suggested
using the International Classification of Functioning (ICF)
model as a conceptual framework to improve the functional
outcome. This is called the top-down approach focusing
on activity-based intervention rather than impairment-based
intervention. Furthermore, the ICF framework emphasizes
contextual factors that represent the background of an
individual’s life and living. Bouffioulx, Arnould [6]
suggested that satisfaction with activity and participation
could not simply be inferred from the body functions and
activities because it depends on complex interactions
between functional, personal, and environmental factors.
Robinson and Matsuda [7] reported that the environmental
dimensions were associated with participation in community
walking after a stroke. Hence, because participation in the
community is affected by environmental factors, healthcare
specialists should consider these factors when assessing
and planning interventions for improving social participation
after stroke.

Investigating the complex relationship between the
person, environment, and participation and the impact of
these factors on health and function are major rehabilitation
research areas and challenges [8,9,10]. Environmental
factors can help improve participation and alleviate the
barriers that inhibit participation according to the
individual’s social role and context [11,12]. Although the
International Classification of Functioning, Disability, and
Health (ICF) has prompted a resurgence of efforts to
measure the environmental factors in disability and
rehabilitation research [13,14], there is insufficient evidence
for the impact of environmental factors. Environmental

modifications and system-level changes can help remove

the participation barriers [15]. The individual function
regarding participation in the community should be
evaluated in the individual’s environmental context.
Although the effects of the geographic living area (urban
versus rural) on participation restrictions have been
reported, there is little evidence on the effects of residential
areas on the participation of stroke survivors. Chau and
Thompson [16] performed path analysis to verifying the
determinants of participation restrictions among community-
dwelling stroke survivors. They analyzed 188 stroke
survivors 12 months after discharge in two rehabilitation
hospitals in Hong Kong. Moreover, they reported that more
depressive symptoms (3= - .27), low state self-esteem ([3
= 20), female sex (3= .13), older age (3= -.11), and living
in a residential care facility (3= -.12) have a direct effect
on participation restrictions.

This study examined whether the activities of daily
living (ADL) of stroke patients mediate the relationship
between cognition and motor function and participation
limitation. Five hypotheses were formulated and tested.
First, it was hypothesized that cognition and motor function
would be positively related to the ADL. Second, it was
theorized that cognition and motor function would be
negatively related to participation restriction. Third, a
higher level of ADL would be negatively related to
participation restriction. The fourth hypothesis is that the
regression weights of cognition and motor function on
participation restrictions would be insignificant. Fifth, the
indirect and mediated effects of cognition and motor function
on participation restrictions through the ADL would be
significant. A previous study [17] suggested that professionals
should pay attention to the role of physical and social
environmental factors to help stroke patients return to social
participation. The hypotheses were verified by accounting

for the residential environments (urban and rural).
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Fig. 1. Preliminary model.
II, Methods

1, Participants and Data Collection

A retrospective analysis of cross-sectional data was
conducted to investigate the predictors of participation
restrictions in chronic stroke survivors. The Ethics Review
Board of Yonsei University approved this study. One
hundred sixty-six stroke patients (109 men and 57 women)
were analyzed. One-hundred thirty stroke patients lived
in an urban community, and 36 lived in a rural community.
They had been diagnosed with stroke based on the hospital
records and experienced their first stroke. The exclusion
criteria were cognitive dysfunction, as demonstrated by a
score of <18 on the Korean Mini-Mental State
Examination (MMSE-K). Occupational therapists carried
out the measurements. There were no incomplete responses.
The recommended minimum sample size was a 5:1 ratio
of the number of free parameters [18]. Six parameters were
included in the present study, and the minimum sample
size was 30 participants. The mean age of the 166
participants was 53.10 years (SD = 13.47); 34.34% were
women. Regarding the stroke diagnosis periods, the time
ranged from 12 to 269 months with an average of 51.86
months (SD = 48.20). The mean score for the MMSE-K
was 25.75 (SD = 3.26). Informed consent was obtained
from all participants. The Ethics Committee of Yonsei

University granted ethical approval for this study.

2. Measurements
The cognition was measured using the MMSE-K. In
this study, Cronbach’s a was .83. A Fugl-Meyer Function

Assessment (FMA) was used to measure the motor
performance [19]. The maximum scores of the upper and
lower extremities were 66 and 34, respectively. In this
study, Cronbach’s a was .98. The activities of daily living
were measured using the Korean version of the modified
Barthel index (K-MBI) [20]. The K-MBI evaluates 10
different areas of ADL, including feeding, transfer,
mobility, ascending and descending stairs, and bowel and
bladder control. The impact on participation and autonomy
(IPA) was used to measure participation restrictions [21].
IPA consists of 32 items with five dimensions. A lower
score means higher participation and autonomy. In this

study, Cronbach’s a was .95.

3. Statistical Analysis

This study proposed a path model to examine the causal
relationships among participation, activities of daily living,
cognition, and motor impairment of stroke patients according
to residential areas. Fig. 1 presents the preliminary model.
Path analysis is a statistical technique that uses both bivariate
and multiple linear regression techniques to test the causal
relationships among the variables in a specialized model [22].
The path coefficients were computed using multiple regression
analyses based on the hypothesized model; the colinearity
of the data was analyzed using collinearity diagnostics in
SPSS. The AMOS 17.0 statistical program was used to analyze
the path models. Root mean square error of approximation
(RMSEA) values < .05, .06-.08, .08-.10, and > .1 indicate
good, reasonable, mediocre, and poor fit, respectively. The
normed fit index (NFI) and comparative fit index (CFI) >
.90 also indicated a good fit [23].
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Table 1. Baseline Data of MMSE-K, Fugl-Myer, ADL, and Participation Limitation

Mean SD Median (25th / 75th percentiles)

MMSE-K* 2722 3.26 25.75/30.00

Fugl-Myer 56.80 27.21 36.50/81.25

MBI-K" 81.90 18.64 87.00/96.00

IPA° 60.72 30.60 40.75/82.00
“Korean version of the Mini-Mental Examination
®Korean version of the Modified Barthel Index
‘Impact on Participation and Autonomy
Cognition xdt
45 icipati
ADL . Participation
30 -46 restriction
Motor

Fig. 2. Proposed path model in urban communities.

I, Result

1. Baseline Data
Table 1 lists the baseline data for MMSE-K, Fugl-Myer,
KMBI, and IPA.

2. Multicollinearity Test

The inter-correlations of motor function, cognition, ADL,
and participation limitation were analyzed using the Pearson
correlation coefficients. Three variables are found to be
significant (p < .001). Multicollinearity was not detected

because the bivariate correlations did not exceed .80 [24].

3. Preliminary Path Analysis

Preliminary path analyses were conducted to verify the
significant variables for model identification. The analysis
for stroke residents in urban areas was performed. The
probability of receiving a critical ratio as large as 2.276
in the absolute value was significant from cognition to
ADL (3 = .452; p < .001) and from motor function to
ADL (3 = 298; p < .001). The regression weights for

ADL in the prediction of participation limitations (3 =
-454; p < .001), and for cognition in the prediction of
participation limitations (3 = -251; p = .002) were
significantly different from zero at the .05 level. The
regression weight for motor function (3 = -.008; p = .917)
in predicting participation limitations was not significantly
different. The proposed path model for the urban area was
constructed by deleting the insignificant path from the
motor function to ADL in the preliminary model (Fig. 2).

An analysis for stroke residents in rural areas was then
performed. The probability of obtaining a critical ratio as
large as 2.276 in the absolute value was significant from
cognition to ADL (3= .425; p < .001) and from motor
function to ADL (3= .389; p < .001). The regression weight
for ADL in predicting participation limitations (3= -.656;
p < .001) was significantly different from zero at the .05
level. The regression weight for cognition (3= .096; p =
491) and motor function (3= -.008; p = .917) in predicting
participation limitations was not significantly different. The
proposed path model for the rural areas was constructed

by deleting the insignificant path from the motor function
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-67 restriction
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Fig. 3. Proposed path model in rural communities.
Table 2. Estimates of the Regression Weights of the Proposed Model
Residential area Path B* B° SES* CRS p
Urban ADL <« Cognition 2.59 45 42 6.16 <.001
ADL « Motor 204 30 .05 4.07 <.001
Participation restriction + ADL -75 -46 13 -5.58 <.001
Participation restriction < Cognition -2.63 -25 72 -3.07 .002
Rural ADL « Cognition 1.90 43 .60 3.16 002
ADL <+ Motor 244 .39 .08 2.90 .004
Participation restriction + ADL -95 -.67 18 -5.38 <.001

“unstandardized coefficients
bstandardized coefficients
“standard error

dcritical ratio

to the ADL in the preliminary model (Fig. 3).

4. Model Fit

The proposed model showed excellent fit indices in each
group. RMSEA scores < .05 indicated good and acceptable
model fits, as did NFI and CFI scores > .95.

5. Direct and Indirect Effect of Variables

Table 2 lists the estimated regression weights of the
proposed model, and Table 3 presents the direct and indirect
effects of the variables.

The regression weights and direct and indirect effects
in urban areas were followed. The cognition and motor
function affect the ADL directly and a significant indirect
effect on participation limitations through the ADL. The
direct paths from cognition to participating in the ADL
was -.252 (p = .002). Cognition and motor function

accounted for 38.5% of the variance in explaining the ADL;
cognition, motor function, and the ADL accounted for
40.0% of the variance in participation limitations. The
standardized direct effects of cognition on the ADL were
452, and the standardized direct effects of motor function
on the ADL were .298. The standardized direct effect of
cognition and the ADL on participation limitations was
-252 and -.457, respectively. The standardized indirect
effects of motor function and cognition on participation
limitations were -207 and -.136, respectively. The
regression weights in rural areas were analyzed. The path
coefficient from cognition to the ADL was .425 (p = .002)
and .389 (p = .004) from motor function to the ADL. The
path coefficient from ADL to participation limitations was
-.673 (p < .001). Cognition and motor function accounted
for 37.8% of the variance in explaining the ADL; cognition,
motor function, and ADL accounted for 45.3% of the
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Table 3. Direct and Indirect Effects of Variables

Residential area  Predictor variables Dependent Variables Total Effect  Direct Effect Indirect Effect  R*
Urban Cognition AS5* AS*
ADL 39
Motor 30% 30%
Cognition -46* -25% -21*
Motor Participation restriction -.14* -.14% 40
ADL -46* -46*
Rural Cognition A3* A3*
ADL 38
Motor 39% 39%
Cognition -20% -20%
Motor Participation restriction -26%* -26%* 45
ADL -67* -67*
*p <.05

variance in participation limitations. The standardized
direct effect of cognition and motor function on the ADL
was 425 and .389, respectively. The standardized direct
effect of ADL on participation limitations was -.673. The
standardized indirect effects of motor function and
cognition on participation limitations were -.286 and -.262,

respectively.

IV, Discussion

Although there were no differences in improved
functional outcomes between urban and rural patients
during the inpatient phase [25], it was anticipated that the
degree of social participation of stroke survivors might
differ after discharge according to the residential area. This
study investigated the factors contributing to participation
restrictions according to the living environment in people
with chronic stroke. According to ICF concepts, the ADL
represent a limitation of activity at the personal level,
whereas participation restrictions are a limitation at the
social level. In this study, cognition and motor function
were positively correlated with the ADL and negatively
correlated with participation restrictions. Furthermore, the

ADL were negatively associated with participation

restriction. Participation restrictions had a more significant
correlation with the ADL and cognition than with motor
function. These results were consistent with those of
previous studies [4,26]. Van Der Zee and Visser-Meily
[27] emphasized physical and cognitive independence for
participation after stroke. Physical and cognitive issues
among individual barriers were identified most frequently
and are often pointed to as the primary reason for
non-participation [15]. The effect of motor and cognition
on participation was significant, but the effect was different
according to the residential area. For rural community-
dwelling people with stroke, the path model proposed here
indicates that the path coefficients show that the ADL (i3
= -.673) have the most significant direct effect, explaining
the largest variance in participation restriction. Moreover,
the motor function (3 = -.286) and cognition (3 = -.262)
had an indirect effect on participation restrictions through
their effects on the ADL. The proposed path model shows
that the motor function and cognition had a significant
direct effect on the ADL. For urban community-dwelling
people with stroke, unlike in rural cases, the path model
proposed in this paper shows that the ADL (3 = -.457)
and cognition (3 = -.252) affect participation restrictions
directly. In addition, the motor function (3 = .298) had
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an indirect effect on participation restrictions through its
effects on the ADL. Previous studies reported that the
functional activity was a major factor contributing to
participation restrictions. Chau and Thompson [16] reported
that the path coefficients for the functional ability had the
most significant direct effect on participation restrictions
(B = .51). Choi, Park [28] reported that the ADL were
important for directly affecting participation restrictions (3
= -43). In this study, the ADL related to the activity level
in the ICF framework had the largest direct effect on
participation restrictions. On the other hand, the path
coefficients differed according to the living area. The path
coefficients in urban and rural areas were -.457 and -.653,
respectively. This was attributed to the characteristics of
rural areas. The functional ability of stroke survivors in
rural areas was more important than that in urban areas
because a rural area has poor environmental conditions
(e.g., lack of public transport and facilities) for locomotion
[29,30]. Zhang and Yan [31] reported that physical and
service barriers were dominant barriers to the activity and
participation and stroke survivors in the rural areas of China.
Therefore, intervention programs need to focus on the
activity to reduce participation restrictions, especially in
rural areas.

Many researchers studied psychological factors affecting
participation restriction. Chau and Thompson [16] reported
that more depressive symptoms and low self-esteem
directly affect participation restrictions. Zhang and Yan
[31] reported that depression and social participation are
inversely related. Other studies reported that self-efficacy
[32] and hopeful thinking [28] could significantly predict
important participation restrictions in people with stroke.
This suggests that emotion regulation may be an essential
factor for improving social participation. One study found
that emotion control was a significant factor in reducing
participation restriction after stroke [33]. Thus, recent
studies focused on self-management programs for stroke

survivors to improve the functional ability and participation

[34,35]. Cognition is essential for participating in a
successful self-management program. Cognition function
includes impulse control, planning, attention, and working
memory [36]. Ayerbe and Ayis [37] suggested that the
development of post-stroke depression was associated with
cognitive impairment. Cognition was strongly associated
with the executive function and motor function [38] and
participation restriction [27].

In this study, cognition had a direct effect on the ADL
and participation restrictions in urban areas. This suggests
that cognition is considered an important factor for social
participation after stroke. Fortunately, as cognitive
functions respond positively to exercise [36], cognition and
exercise training are necessary to improve cognition after
stroke. The results also support the notion that more
depressive symptoms and low state self-esteem directly
affect participation restrictions. In the case of the urban
area, stroke survivors may experience a sense of alienation
and isolation because of the social structure of
youth-oriented society. Cognition can be important because
people with stroke have a functional role in a complex
social structure. Hammel and Jones [15] reported that most
environments did not support cognitive access, such as
environmental aids or support for orientation, navigation,
memory, and problem solving. The cognitive need for
urban-dwelling stroke survivors indicates that environmental
factors should be considered to improve participation level.

This study had some limitations. First, although the
minimum sample size of this study was 30 participants,
the relative sample size of stroke survivors from rural areas
was small compared to that of the urban-dwelling stroke
survivors. Additionally, the participants had >18 score of
MMSE-K and various onset times. Thus, these findings
are difficult to generalize to all people with stroke. Second,
people with stroke need time to understand and adjust to
their changed bodies and behaviors in the community [39].
Although the community-dwelling time after discharge may

have contributed to these findings, this study did not
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investigate the duration of community-dwelling after
discharge from the hospital. The ADL and cognition
accounted for 40% of the variance in explaining participation
restrictions in urban areas. The amount of variance
explained in this study suggests that other variables, such
as the community-dwelling time and social support, should

be included to explain the participation restrictions.

V. Conclusion

Functional ability and cognition affected participation
restrictions directly in urban community-dwelling stroke
survivors, and only functional ability affected participation
restrictions directly in rural areas. Thus, activity-level
exercise programs help to reduce participation restrictions.
In particular, it is important to address cognition training
or decreasing cognitive needs to improve participation in

urban community-dwelling stroke survivors.
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