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ABSTRACT

Y= The participation, Based on International Classification of Functioning (ICF), Disability And
Health, is part of healthy function that leads to the development of skills and a sense of compe-

Received: 31 Dec 2018 : tence and confidence in them. People with multiple sclerosis experience problems in various areas
Accepted: 10 Jul 2019 ¢ of participation. Environmental factors can create serious restrictions in the level of participation
Available Online: 01 Apr 2020 of people with multiple sclerosis, in some cases, the effect of these factors on restricting the par-

ticipation of people with multiple sclerosis can be more than the effects of weakness and the de-
fects of systems and organs that result from the disease. the barriers in the physical environment
can reduce mobility of people with multiple sclerosis to transfer, that leads consequences such as
weakening functional status, physical and mental health, quality of life, happiness, loss of life sat-
isfaction; Therefore, due to high prevalence of multiple sclerosis in the city of Isfahan, the aim of
this study was to Identifying the environmental barriers affecting the participation of people with
multiple sclerosis in Isfahan.

In this cross-sectional study, the study population was all patients with mul-
tiple sclerosis in Isfahan City in February 2018. That was conducted in Isfahan province, 96 patients
with MS (22.9%male and 77.1% female) were selected with convenience sampling method. To col-
lect the data, after informing the participants about the subject and purpose of the study, obtaining
informed consent letter, and also ensuring confidentiality of the information to the researcher, a
demographic questionnaire was completed. The Mini Mental State Examination questionnaire was
completed by participants, and then the Expanded Disability Status Scale scores were recorded for
each person by the neurologist. At the end, Craig hospital inventory of environmental factors were
provided to the participants. Finally, Data were analyzed by SPSS V. 16.

In order to describe the data, the mean and standard deviation were used. The normal distribution
of data was done by Shapiro-Wilk test. Pearson correlation coefficient, ANOVA and post hoc by LSD
method test were used to analyze the data at a significance level of 0.05. Also, considering that the
ANOVA test is susceptible to variance inequality, Levin test was conducted to evaluate the equality
of variances.

Keywords: [{EEMTE Physical and structural barriers are the major barriers to participation of multiple sclerosis pa-
Environmental barriers, :  tients (12.05%8.62) and the field of work and school is the minor barrier of participation (2.24+4.16).
Multiple Sclerosis, Furthermore, the findings Also result showed there is no statistical relationship between the demo-
Participation i graphic variables (such as age, sex, disability status and cognitive status) and level of confrontation
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with the environmental barriers of participation (P>0.05). Comparison of the mean of confrontation
to environmental barriers to participation Based on education level showed that there is a significant
difference between the services and assistance subscale and different levels of education. The high-
est mean score was for the under diploma education group and the lowest was for the Bachelor's
degree and higher group. There is no significant difference in other subscales of participation.

[FNEIETS According to this findings among the environmental factors that can potentially affect
the participation of patients with MS, field of physical and structural barriers were strongest factor
which can restrict their participation in personal and social activities. Physical and structural barri-
ers have been introduced in various studies as the most important limiting factor for participation
in people with disabilities, especially those with neurological disorders. Therefore, maintaining the
participation of these people in the community is a priority in adopting special measures in the field

of removing physical and structural barriers.

Extended Abstract

Introduction

ultiple Sclerosis (MS) is a disease re-

lated to the immune system and affects

about 2.5 million people worldwide.

This disease can cause problems such

as fatigue, sensory impairment, motor
system disorders, bladder and bowel dysfunction, cogni-
tive impairment, and depression [1]. MS and its disabili-
ties lead to functional limitations and greatly affect peo-
ple’s daily lives and their ability to participate effectively
in the family and society [2-4].

The International Classification of Functioning, Disabil-
ity, and Health defines participation as a person’s involve-
ment in a variety of life situations [5]. Participation in pur-
poseful activities promotes self-confidence and skills and
leads to physical, mental, and emotional health [6, 7]. Stud-
ies of people with MS show that they experience problems
in different areas of participation and activity [8, 9].

Attention to the environment as a factor influencing
performance has its roots in the history of science. In
The Origin of Species, Darwin proposed that the behav-
ior of living organisms is formed based on the environ-
ment in which they live [10]. Since then, researchers in
various fields have sought to understand the concepts
of environment and health and the relationship between
them. Ecological theories later emphasized the effects of
the environment on participation and suggested the need
to change environmental factors instead of focusing
solely on changing people’s behavior [11]. Recent mod-
els of human performance emphasize the environment
as a determining factor in the development of disability
and agree that disability cannot be understood without
considering the environment [12]. Physical, social, and

attitude environment can create serious limitations on
the level of participation of people with MS [5].

Lexell et al. mentioned the lack of appropriate social
support as the most essential factor in limiting the par-
ticipation of people with MS [13]. In Ephraim and Law
studies, the natural and man-made environment have
been regarded as the most crucial environmental barriers
[14, 15]. Liao et al. study showed that the design of the
physical environment and buildings and services creates
the gravest limitations for stroke patients [16]. Environ-
mental barriers can also be one of the reasons for the
limited mobility of disabled people, which in turn leads
to their social isolation, difficulty in performing daily
activities, not participating in leisure activities, lack of
proper use of health care services, and the like [17-21].

Given that the prevalence of MS in Isfahan is high [22, 23],
it is necessary to consider the participation of these people in
various personal and social activities. We should identify en-
vironmental barriers for their participation and remove them
to maintain the independence of these people and increase
their quality of life [24]. Using the Craig hospital environ-
mental factors questionnaire, we studied the environmental
barriers affecting the participation of people with MS.

Materials and Methods

The statistical population of the present study consisted of
all patients with MS who referred to MS Clinic of Kashani
Hospital in Isfahan City, Iran. The sample size for analy-
sis of variance by GPOWER software was estimated as 66
people taking into account the effect size of 0.4, the type I
error of 0.05, and the test power of 0.8. Also, the required
sample size was estimated to be 84.5 people, taking into
account the r value of 0.3, the type I error of 0.05, and the
test power of 0.8.

Jalili N, et al. Investigating Environmental Barriers Affecting Participation. RJ. 2020; 21(1):2-12.
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Table 1. Demographic characteristics of people with Multiple Sclerosis (MS)

Variables Min Max Mean Std. Err SD
25 55 37.46 0.843 8.259
1 22 7.36 0.507 4.972
EDSS 0 6.5 2.266 0.1946 1.907
MMSE 11 30 25.46 0.38 3.725
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Table 2. Scores of descriptive information about environmental barrier of participation in Craig Hospital Environmental Barriers-

Questionnaire
Variables Mean+SD %
Policies 6.86616.13
Social service 2.277+1.9
Business policy 2.769+2.60 72.9
Educational policies 2.403+1.67
Government policies 2.73£1.89
Physical and structural barriers 21.0548.621
Home design 2.64+2.17
School design 2.318+1.5
Community design 2.446+1.92 90.6
natural environment 3.45+2.917
Around 3.14+2.998
Technology 2.138+1.19
Work and school 4.162+2.24
Help at school/workplace 2.594+1.81 06
Attitude at school/workplace 1.833+1.12
Support at school/workplace 1.64+0.96
Attitudes and support 8.51+8.316
Attitude at home 3.04+2.45
Attitude in society 2.159+1.51
Home support 2.693+1.82 792
Community support 1.952+1.26
Discrimination 2.616+2.11
Services and assistance 11.9549.442
Transportation system 3.011+2.86
Information 2.258+1.7
Education 2.386%1.79
Health Care 1.9881.6 865
Personal equipment 2.488+1.39
Help at home 2.761+2.13
Help in the community 2.386+1.73
Total score 40.87£72.797 99
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Table 3. Correlation between coping with environmental barriers with age, disease duration, EDSS, and MMSE

Pearson Correlation Coef-

Variables ficient Sig.
Policies -0.102 0.324
Physical and structural barriers 0.188 0.067
Work and school -0.101 0.329
Age
Attitudes and support -0.016 0.876
Services and assistance 0.139 0.176
Total score 0.060 0.558
Policies -0.044 0.669
Physical and structural barriers -0.030 0.774
Work and school -0.162 0.114
Disease duration
Attitudes and support 0.008 0.934
Services and assistance -0.035 0.738
Total score -0.054 0.604
Policies 0.029 0.778
Physical and structural barriers 0.151 0.141
Work and school 0.081 0.430
EDSS
Attitudes and support 0.097 0.346
Services and assistance 0.145 0.157
Total score 0.145 0.145
Policies -0.037 0.719
Physical and structural barriers 0.052 0.617
Work and school -0.029 0.780
MMSE
Attitudes and support -0.034 0.739
Services and assistance -0.058 0.577
Policies -0.027 0.791
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Then, considering the probability of dropout, the sample
size was considered to be 100 people. Finally, 96 MS pa-
tients were selected by the convenience sampling method.
The criteria for admission were 1. diagnosis of MS by a neu-
rologist; 2. age between 25-55 years; 3. living in Isfahan for
at least the past year; 4. not having severe cognitive impair-
ment; 5. consent of the patient to participate in the research.

After informing the participants about the purpose of the
research and obtaining their consent, they were assured of
the information confidentiality and their demographic in-
formation was completed. For each individual, the Mini-
Mental State Examination (MMSE) questionnaire was

completed and then the scores on the Expanded Disability
Status Scale (EDSS) were recorded by a neurologist. Fi-
nally, the Craig Hospital Inventory of Environmental Fac-
tors (CHIEF) was provided to the participants to fill it out.

The MMSE test examines orientation, recording informa-
tion, attention, calculation, recalling, and language skills.
The maximum score for this test is 30. A score between 21
and 26 indicates mild cognitive impairment; a score of 11 to
20 indicates moderate cognitive impairment, and a score of
10 or lower indicates severe cognitive impairment. Using
the simultaneous criterion method, the validity of this test
was found good. Also, the test reliability was found 78%

Jalili N, et al. Investigating Environmental Barriers Affecting Participation. RJ. 2020; 21(1):2-12.
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Table 4. Comparison of the average level of exposure to environmental barriers of participation in terms of education along with
the results of analysis of variance

Veriables Statistical Index No. Mean:SD F Sig-
secondary school and lower 35 4.03+0.807
Policies diploma 39 7.85+1.276 2.343 0.102
bachelor's degree and higher 22 6.41+1.487
secondary school and lower 35 13.60+1.703
Physical and structural barriers diploma 39 11.15+1.299 1.057 0.352
bachelor's degree and higher 22 11.18+1.454
secondary school and lower 35 1.77+0.738
Work and school diploma 39 2.82+0.672 0.403 0.669
bachelor's degree and higher 22 1.95+0.812
secondary school and lower 35 8.66+ 1.446
Attitudes and support diploma 39 9.95+ 1.454 1.927 0.151
bachelor's degree and higher 22 5.73+1.226
secondary school and lower 35 14.09+ 1.662
Services and assistance diploma 39 12.77+1.480 4277 0.018
bachelor's degree and higher 22 7.09% 1.633
secondary school and lower 35 42.14+ 4.905
Total score diploma 39 44.54+ 4.479 1.375 0.258
bachelor's degree and higher 22 32.36+5.277
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Table 5. Comparison of the average level of environmental barriers of participation in terms of gender along with the results of the
analysis of variance

Variables i
+
Statistical Index No. Mean:SD F Sig.

man 22 8.18+1.704

Policies 2.604 0.110
woman 74 5.51+ 0.747
man 22 2.080 10.95+

Physical and structural barriers 0.460 0.499
woman 74 0.965 12.38+
man 22 2.3610.673

Work and school 0.025 0.874
woman 74 2.20+0.516
man 22 6.55+ 1.682

Attitudes and support 1.604 0.209
woman 74 9.09+ 0.977
man 22 1.905 11.55+

Services and assistance 0.510 0.821
woman 74 1.12112.07+
man 22 6.451 39.59+

Total score 0.060 0.807
woman 74 3.16641.26%
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based on the calculation of the Cronbach a. Foroughan et
al. have standardized this test in Iran [25].

The EDSS score is a criterion for determining the level of
disability of patients with MS and is graded based on the
level of neurological damage from 0 (normal neurological
status) to 10 (death due to MS) [26].

CHIEF measures the environmental factors that limit
participation. Its Cronbach o was reported as 0.93 and its
ICC coefficient 0.93 [7]. The validity and reliability of this
questionnaire in Iran were examined by Nobakht et al. and
reported its Cronbach a coefficient was found 0.86 and the
ICC coefficient for all subscales was more than 0.7 [27].

The obtained data were analyzed in SPSS version 16. The
mean and standard deviation indicators were used to de-
scribe the data. The Shapiro-Wilk test was used to evaluate
the normality of data distribution, and the Pearson correla-
tion coefficient statistical test and variance analysis test and
post hoc test by LSD method at 0.05 level were used to ana-
lyze the data. Also, considering that the variance analysis test
is sensitive to variance heterogeneity, the Levene’s test was

first performed to evaluate the homogeneity of variances.
Results

Participants in this study included 96 patients with MS,
(22.9% male, and 77.1% female). Also, the education of the
majority of participants (40.6%) was at the diploma level.
Table 1 lists other demographic information including age,
duration of illness, EDSS score, and MMSE score.

Table 2 reports the rate of encountering environmen-
tal barriers in different areas of participation according to
descriptive statistics. The results show that the highest ob-
tained average (12.05) is related to the subscale of physi-
cal and structural barriers and the lowest average (2.24)
belonged to the work and school subscale. The percentage
of encountering environmental barriers is also mentioned
in this Table. In addition to the overall percentage of en-
countering environmental barriers, the percentage of en-
countering environmental barriers to scores of 3 or higher
(indicating significant, continuous, and effective exposure
to environmental barriers) is also mentioned in this Table
similar to Ephraim et al. study [14].

Before the statistical analysis, the normality of the data dis-
tribution was assessed by skewness and kurtosis, followed
by the Shapiro-Wilk test. The results showed that the data
distribution was normal (P>0.05). The Pearson correlation
test was used to investigate the relationship between the rate
of encountering environmental barriers to participation in
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different areas, age, duration of disease, EDSS, and MMSE
scores (Table 3). No significant relationship was found be-
tween the encountering environmental barriers to participa-
tion with these variables (P>0.05). To compare the average
rate of encountering environmental barriers to participation
in terms of education, Levene’s test was performed first. As
it confirmed the assumption of homogeneity of variances
for the rate of encountering environmental barriers to par-
ticipation in different areas in terms of education (P>0.05),
the Analysis of Variance (ANOVA) test was used.

Table 4 shows a comparison of the average rate of en-
countering environmental barriers to participation in differ-
ent areas (policies, physical and structural, work and educa-
tion, attitudes and support and services and assistance) in
terms of education along with variance analysis results. It
was observed that the average rate of encountering environ-
mental barriers to participation in the field of services and
assistance is significantly different between various levels
of education. The highest average is related to the lower
secondary education (or below) group, and the lowest aver-
age to the bachelor’s degree (or above) group.

There is no significant difference in other areas. To com-
pare the average difference between the rate of encountering
environmental barriers to participation in the field of ser-
vices and assistance in terms of education, the post hoc test
using the LSD method was used. The average difference in
the rate of encountering environmental barriers to participa-
tion in the field of services and assistance is significant be-
tween the lower secondary education (or below) group and
the bachelor’s degree (or above) group, as well as between
the diploma and bachelor’s degree (or above) groups.

To compare the average rate of encountering environ-
mental barriers to participation in different areas (policies,
physical and structural, work and education, attitudes and
support and services and assistance) in terms of gender, we
first performed the Levene’s test to assess the consistency of
variances. As the results of the test (P>0.05) confirmed the
similarity of variances for the rate of encountering environ-
mental barriers to participation in different areas in terms of
gender, the ANOVA test was used. Table 5 compares the
average rate of encountering environmental barriers to par-
ticipation in different areas in terms of gender. Based on the
ANOVA test results, no significant difference between the
averages in terms of gender was observed (P>0.05).

Discussion
MS affects participation in personal and social activities,

and environmental barriers are among the most important
factors that can aggravate this limitation. In this study,

Jalili N, et al. Investigating Environmental Barriers Affecting Participation. RJ. 2020; 21(1):2-12.
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the highest reported environmental barriers were physi-
cal and structural and the lowest ones were the work and
school. These results were consistent with the findings of
the Ephraim et al. study [14]. Also, Hamed stated that the
biggest environmental barriers against MS patients are
the physical and structural barriers [28]. Using the IPA
questionnaire, Cardol et al. in a study of 18- to 75-year-
old people in five different disability groups reported the
greatest limitations in the areas of work and education [29].
These results are not in line with our results. In addition to
the difference in the questionnaire, the minimum age of the
subjects studied (25 years), and the low level of their edu-
cation was also significant. Also, Whiteneck and Ephraim
stated that the work and school subscale in the Craig ques-
tionnaire measures environmental barriers in people who
are studying or working but does not measure barriers to
employment or education [14, 30].

In terms of attitudes and support, the highest score was
related to the attitudes at home. Hamed also stated that one
of the most crucial environmental barriers is the attitude
of first-degree family members and relatives. This find-
ing is significant because of the family-centered culture of
countries such as Iran and Jordan [28]. In general, working
conditions and attitudes have been suggested as the most
important causes of job loss in these patients [31].

Gray et al. introduced physical barriers and attitudes as
environmental factors affecting the lives of people with
various disabilities, including MS [32]. Khan and Lexell,
in their studies on people with MS, also identified attitudes
and social support as the most essential environmental fac-
tors (13.5). Also, the results of Keysor et al. study showed
that in the long run, the most crucial factor that limits pa-
tients’ participation in activities is the lack of appropriate
social support [33].

Our study showed that demographic variables were un-
related to the rate of encountering environmental barriers
to participation. This finding is consistent with the results
of Badia et al. study. They stated that disability characteris-
tics (such as the level of disability) did not affect patients’
participation in leisure activities, but environmental barri-
ers limit participation in activities [34]. The results of the
Yorkston et al. study show that in many areas, the rate of
participation of people with MS has nothing to do with the
severity of their disability. But if the patient’s disability in-
creases, his or her sense of confidence and self-efficacy to
participate in activities will reduce, and the patient despite
having a sense of self-efficacy may not be able to perform
the activity due to environmental barriers [35].

Spring 2020. Vol 21. Num 1

The results of the present study concerning demo-
graphic variables are not consistent with the results of
Ephraim et al. study. Hamed study also shows that de-
mographic variables (age, level of education, duration of
illness) are related to MS patients’ rate of encountering
environmental barriers [28]. Ephraim et al. stated that
amputated patients over the age of 55 had a lower rate
of encountering environmental barriers than younger pa-
tients due to the greater ability of older people to adapt to
their disability or because of lower participation in activ-
ities [14]. On the other hand, Hamed stated that in older
MS patients, the rate of encountering environmental bar-
riers increases due to the long duration of the disease and
exacerbation of physical and cognitive problems [28].

The age range of the participants in Ephraim study was
18 to 84 years, so in the present study to reduce the effects
of aging on the results of the study, the age range of 25 to
55 years was considered and this factor could be the reason
for the difference in results. Hamed study did not specify
the age range of the participants, but given that the average
age of those participants and the participants in the pres-
ent study was almost the same, a different measurement
method (using a researcher-made questionnaire) could be
the reason for the difference in results.

Also, the results of the present study indicate that gender
is not a factor affecting the rate of encountering environ-
mental barriers, which is consistent with the results of the
Hamed study [28]. These results are inconsistent with the
results of the Ephraim $tudy. He stated that the rate of en-
countering environmental barriers in the field of physical
and structural barriers is lower in women than men. He
argued that women do not have high expectations of them-
selves for doing physical activities [14]. Miller and Dishon
argued that women with MS experience more limitations in
physical and emotional functioning [36].

Another result of the present study was that the rate of
encountering environmental barriers in the field of services
and assistance was significantly different in people with dif-
ferent levels of education so that people with a bachelor’s
degree or higher were less likely to face environmental bar-
riers in this area. Although there are no specific studies on
this subject, studies have been conducted on the level of
education and employment of MS patients. Honarmand
found that lower education did not result in higher unem-
ployment among MS patients [37]. In contrast, Julian et al.
found that people with higher levels of education were less
likely to lose their jobs [38].

It seems that having a higher level of education makes a
person more aware of his/her illness and improves his or

Jalili N, et al. Investigating Environmental Barriers Affecting Participation. RJ. 2020; 21(1):2-12.
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her ability to cope with the challenges and limitations of
the disease and can improve the level of participation of
the patients [39, 40]. According to epidemiological studies,
Isfahan is one of the areas with medium to high risk of MS
in the world, so it is important to pay attention to the partici-
pation of these people in society [41, 42].

Conclusion

People with MS encounter a high rate of environmental
barriers, especially in the area of physical and structural
barriers. These barriers can limit their participation in per-
sonal and social activities.

Because of the high prevalence of MS in Iran and the high
rate of exposure of these patients to environmental barri-
ers, it seems necessary to eliminate environmental barriers
and provide these patients the possibility of participating
in individual and social activities, which can improve their
wellbeing and quality of life. It is suggested that in future
studies, the rate of encountering environmental barriers be
evaluated based on different types of multiple sclerosis. In
the field of clinical work, it is also suggested that special-
ists and therapists, besides considering the limitations of
performance and body shape, examine the evaluation and
intervention of environmental barriers.
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1. Multiple Sclerosis (MS)

2. Learning and applying knowledge

3. General tasks and demands

4. Communication

5. Mobility

6. Self-Care

7. Domestic life

8. Interpersonal interactions and relationships
9. Major life areas

10. Social and civil life

11. International classification of functioning, disability and health
(ICF)

12. Quebec
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18. Attitudes and Support
19. Services and Assistance
20. Work

21. Frequency

22, Magnitude
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14. Mini Mental State Examination (MMSE) .
15. Expanded Disability Status Scale (EDSS)

16. Physical and Structural
17. Policies
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