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Abstract
Objective: This cross-sectional study aims to evaluate the impact of the disability status, psychological
resilience, and treatment adherence on health-related quality of life (QOL) in patients with multiple
sclerosis (MS). Methods: One hundred MS outpatients, 80 women and 20 men, referred to a clinic
of Shiraz University of Medical Sciences, were eligible to participate. MS was diagnosed by 2010
revised Mc-Donald criteria. The QOL and resilience were evaluated by the Medical Outcomes Study
Short-Form (SF-36) and Connor-Davidson Resilience Scale (CD-RISC) respectively. Medication
adherence and severity of disease were assessed by the Morisky Medication Adherence Scale (MMAS)
and expanded disability status state (EDSS) scores respectively. Results: Stepwise multiple regressions
showed that in the first model, the disability status was the best predictor which accounted for 28.1%
of the variance in QOL. In the second model, both the disability status and resilience explained 50.6%
of the variation in QOL.
Conclusion: The findings showed that the severity of the disease is a strong predictor which has
adverse effects on the physical component of health-related QOL in the patients with MS. Both
psychological resilience and treatment adherence have positive influence on mental component of
QOL in these patients.
INTRODUCTION
Multiple sclerosis (MS) is a common neurologicaldisorder which mostly affects the active
adult population.1 Distribution and severity of
demyelinating and degenerative lesions in the brain
and spinal cord of these patients are associated
with a variety of symptoms which can impact
adversely on the health-related quality of life
(QOL) in these patients. Both somatic symptoms
such as weakness, spasticity, pain and non-somatic
ones such as affective and cognitive impairments
have a negative influence on different domains of
QOL.1-4 Discovery and development of several
types of disease modifying drugs changes the
disabling course of MS by reducing relapses and
slowing disease progression.5 However, similar
to other chronic diseases, treatment adherence is
a common problem and it has been shown that
cases with good adherence suffer from fewer
relapses and have better QOL compared with
poor adherence cases.6-8 Psychological resilience
is the patients’ ability to properly adapt and cope

with her/his disease which has a positive role in
QOL of patients.9,10
Treatment adherence problems and disability
status have a negative effect on QOL1,11, while
psychological resilience has a positive impact
on QOL in patients with MS.3 This study aims
to assess the impact of adherence to treatment,
severity of illness, and psychological resilience
on the health-related QOL inthe Iranian patients
with MS. The hypothesis of this study is that there
is a significant correlation between psychological
resilience, adherence to treatment, and expanded
disability status of patients with MS and their
physical and mental components of health-related
QOL.
METHODS
We performed a descriptive, study, using multiple
regressions. Three predictor variables, including
resilience, treatment adherence and severity of
sickness, were used and QOL was considered
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as a dependent variable. Data collection was
undertaken between August 2012 and March 2013.
The participants were interviewed by a research
assistant before completing the questionnaires.
All the participants were volunteers who were
informed about objectives and method of the
study and signed a written consent form. The
Research Ethics Committee of Shiraz University
of Medical Sciences approved the protocol of this
study (approval number: 90-4120). All the stages
of the present research were conducted according
to Psychology and Counselling Organization of
I. R. Iran’s ethics codes.
One hundred patients, aged 17 to 64 years, with
MS who referred to the clinics affiliated to Shiraz
University of Medical Sciences between August
2012 and March 2013 were included in the study.
The patients were selected using convenience
sampling method. Individuals with a confirmed
diagnosis of MS, who were above 16 years old,
were included in the study. The patients who
had co-morbidities such as cancer, renal failure,
other chronic diseases and major psychological
problems were excluded from the study. MS
was diagnosed by a neurologist according to the
neurologic examination and imaging data using
2010 revised Mc-Donald criteria.12
Measurement
The patients completed a medical and demographic
information form and then they filled out three
other research questionnaires.
Medical Outcomes Study Short-Form (SF-36):
SF-36 is a commonly used self-reporting tool for
assessing health-related QOL.13 Questions cover
eight domains which can be summarized into two
overall subscales, physical component and mental
component, which score in each domain ranging
from 0 to 100 that the highest scores correspond
to a healthier status. We used Persians form of
SF-36 whose reliability and validity has been
demonstrated.14
Connor-Davidson Resilience Scale (CD-RISC):
CD-RISC was developed to measure stress coping
ability. CD-RISC can range in score from 0 to
100 and higher scores reflect better resilience. The
authors reported good psychometric properties
of the scale.15 Mohammadi16 showed that the
reliability and validity of the Persian form was
good.17
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Morisky Medication Adherence Scale (MMAS):
MMAS is one of the most frequently used selfreporting methods to determine medication-taking
behavior. The range of adherence can be variable
from 0 to 8. The higher test scores reflect the
better medical adherence. Previous investigators
have reported a good reliability (α=0.83) for the
scale, they also showed acceptable concurrent and
predictive validity.18 The investigator of Persian
form also found sufficient internal consistency
(Cronbach’s α = 0.89); the Persian version of the
scale is reliable and valid.19
Expanded Disability Status Scale (EDSS):
Kurtzke’s EDSS20 is a standard method of
evaluating the degree of progressive physical
disability in MS. It converts the disease severity to
an ordinal scale which has 20 steps ranging from
0 (normal neurological exam) to 10 (death due to
MS).20 In the present study, EDSS was assessed
for all the patients by a single neurologist.
After entering the data into SPSS software,
descriptive methods and multivariate regression
were applied to test the hypothesis. The ANOVA
and independentt testwere used to analyse the
differences between the groups. All P values
less than 0.05 were considered statistically
significant.
RESULTS
One hundred patients, 80 women and 20 men, were
enrolled for participation in this study according to
the inclusion criteria. The patients’ mean age was
35.15 ± 9.56 year. The demographic characteristics
of the patients are shown in Table 1. The means
and (standard deviations) for resilience, disability
status and medication adherence scales are shown
in Table 2. Men experienced significantly more
severe disability status than women. Descriptive
statistics for the total score, physical component
and mental component of the SF-36 are shown
in Table 2. The scores of women were slightly
and non-significantly higher than that of men so
it was not entered as a predictor in multivariate
analyses.
Using a one-way analysis of varianceon
the SF-36 total score showed that there was
no statistically significant difference between
marital status (P>0.05). Therefore, we did not enter
marital status as predictors in stepwise regression.
The results revealed that the resilience (r=.515,
P=.000) and medication adherence (r=.316,
P=.001) were positively correlated with QOL,
however, the disability status (r=-.53, P=.000)
was negatively correlated with QOL.

Table 1: Demographic characteristics of the patients
Total subjects

n=100

Gender (%)

Man
Woman

20
80

Age (%)

<20
20 to 30
31 to 40
41 to 50
>50

1
40
26
28
5

Education (%)

Primary school
High school
Undergraduate
Postgraduate

30
38
31
1

Marriage status (%)

Single
Married
Divorced

27
69
4

Job status (%)

Employed
Unemployed

30
70

A stepwise linear regression was used to test the
main hypothesis. Scores of resilience, medication
adherence and EDSS were used as candidate
variables in the stepwise to predict SF-36 total
scores (QOL). Stepwise regression showed that
in the first model, disability status was the best
predictor for the dependent variable. As Table 3
shows, disability status accounted for 28.1% of

the variance in QOL. In the second model, the
disability status and resilience together explained
50.6% of the variation in QOL.
Our results revealed that, out of all three
predictors, only two of them significantly
predicted QOL. Medication adherence was not
a good predictor after including disability status
and resilience in the regression. A stepwise linear

Table 2: The means and standard deviations of independent variables
Variables

Women

Men

All respondents

t value

P value

Resilience Scale

65.13
(20.20)

66.55
(14.32)

65.41
(19.10)

0.29

NS

Medication Adherence Scale

5.46
(2.09)

5.75
(1.38)

5.52
0.56
(2.04)		

NS

Disability Status Scale

2.27
(1.79)

2.97
(2.31)

2.41
(1.97)

1.47

.02

Total score of SF36

59.080
(22.16)

57.144
(27.87)

57.531
(23.27)

0.331

NS

Physical component

60.716
(24.05)

59.175
(27.47)

59.484
(24.63)

0.249

NS

Mental component

52.354
(22.00)

48.491
(27.70)

49.263
(23.15)

0.665

NS

NS, Not significant
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regression analysis was conducted to evaluate the
first sub-hypothesis and to determine whether
resilience, medication adherence and EDSS would
predict the physical component of QOL. Table 3
indicates that the disability status predicted 30.2%
of the variance of the physical component of
QOL. In the second step, the disability status and
resilience simultaneously explained 47% of the
variation in QOL.
The beta coefficients showed that the
correlation between disability status and physical
component was stronger than other predictors.
Once more, a stepwise linear regression analysis
was applied to test the second sub-hypothesis and
to ascertain which independent variables predict
the mental component of QOL. As shown in
Table 3, resilience was the best predictor of mental
component and it predicted 25.9% of variation
in the dependent variable. In the second model,
a combination of resilience and disability status
mutually predicted 34% of the mental component
variation. Medication adherence was the weakest
independent variable that was excluded for
prediction of mental components. The result
indicated that the predicted mental components
were associated with increased resilience (positive
beta coefficient). Disability status was associated
with decreased mental components (negative beta
coefficient).
DISCUSSION
The results of the regression analysis indicated
that disability status was negatively associated
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with QOL. Disability status was a stronger
predictor of QOL than the resilience and medical
adherence. Disability status displayed strong and
statistically significant negative associations with
both QOL and physical component of QOL.
Several studies in the area of health-related
QOL have shown that physical disability has an
important role in determining QOL. Murphy et
al.2 evaluated 90 patients with MS from France,
Germany and United Kingdom using EDSS and
reported that there was a significant correlation
between severity of MS and both physical and
social function of their patients. However, they
did not find a correlation between disease severity
and psychological function. Their finding and our
result are largely due to the nature of EDSS scores
which mostly measure the physical ability rather
than mental function. There are other studies that
support the negative effect of the disability status
on QOL of patients with MS.4,21
On psychosocial factors, psychological
resilience had an important role in coping
with chronic health conditions. Resilience is
an ability that influenced by various factors,
such as internal personality and external
environments which determine an adjustment
to health problem conditions22 and may play a
significant role in functional outcomes.23 The
findings of our study showed that the patients’
resilience was associated positively with QOL
and its mental health component. In our study,
the high resilience as a personality trait helped
MS patients to reconstruct their cognition in order
not to dramatize their disability and fatigability.

Table 3: Results of the stepwise linear regression for predicting the quality of life and the coefficient
of physical and mental components
Model Predictors in the Model
R R Square
					

Adjusted R Std. Error of 		
F
Square
the Estimate

1
(Constant), Disability status 						
		
Quality of life
.530
.281
.274
19.90045 37.559
		
Physical component
.550
.302
.295
20.78538 41.588
							
2
(Constant), Disability status,
		
Resilience 						
		
Quality of life
.712
.506
.496
16.57730 48.737
		
Physical component
.685
.470
.459
18.21586 42.071
							
3
(Constant), Resilience status						
		
Mental components
.509
.259
.251
20.20872 33.530
		
(Constant), Resilience,
		
Disability Status						
		
Mental components
.585
.342
.328
19.14617 24.653
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P value
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001

The same result reported in other researches
showed high psychological resilience negatively
correlated with progressive of chronic illness.24
On the one hand, cognitive reconstruction in a
chain order may help MS patients not to give
up easily in social and career challenges such as
job performance and family relationships.3 On
the other hand, the patients with low resilience
expected a threatening and less controllable life,
making them feeling more depressed and helpless,
resulting in inadequate response to their personal
and social problems.24
Although adherence to treatment have been
associated with better outcome and lower
mortality and morbidity in the patients with
MS7,11, in our study adherence to treatment was
a weaker predictor of mental component of QOL
compared to psychological resilience. This might
be explained by the hypothesis that patients who
had high psychological resilience had better
adherence and these two variables are closely
related.
In conclusion, the severity of the disease,
measured by EDSS, is a strong predictor in the
patients with MS and has a negative effect on the
physical component of the health-related QOL.
Both psychological resilience and treatment
adherence have a positive influence on the mental
component of QOL in the patients with MS.
Treatment strategies for reducing disability and
an appropriate management for enhancing the
psychological resilience can lead to treatment
adherence and as a result to a better QOL.
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