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Introduction
Multiple sclerosis (MS) is a chronic autoimmune, inﬂammatory, and neurodegenerative disease characterized by axon demyelination in different parts of the brain
and/or spinal cord which may cause physical and cognitive symptoms, sensory
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Purpose: Sleep difﬁculties are common in patients with multiple sclerosis (MS), which may
increase feelings of fatigue, negatively interfere with daily activities, and consequently
reduce their quality of life. Studies examining the effects of sleep-targeted interventions in
MS are currently limited in the literature. Therefore, we aim to assess the effects of
occupational therapy interventions on sleep quality, fatigue, and quality of life in patients
with MS.
Patients and Methods: In a single-blind, randomized, controlled trial, which occurred
between April 2018 and March 2019 in Tehran, Iran, 20 eligible patients with MS were
assessed using the Pittsburgh Sleep Quality Index (PSQI), Fatigue Impact Scale (FIS),
Fatigue Severity Scale (FSS), and Short-Form Health Survey (SF-36). Patients were allocated randomly into the two following groups: patients receiving care-as-usual for MS
(CAU) and patients receiving care-as-usual plus intervention (CAU + intervention). Both
intervention groups underwent 2–3 sessions per week lasting 30–45 minutes for 8 weeks and
received follow-up assessments. Data were analyzed using independent sample t-tests and
Mann–Whitney U tests using SPSS (16 ver.) statistical software.
Results: In the intervention group, sleep quality improved signiﬁcantly across all items
(p<0.001, effect size = 0.60) except for sleep efﬁciency and the use of sleep medications.
FSS and FIS in the sleep intervention group were signiﬁcantly reduced (p<0.001, effect size
= 0.76 and p<0.001, effect size = 0.82, respectively). The quality of life in the intervention
group improved signiﬁcantly (p<0.004, effect size = 0.51–0.76) with the exception of the
social functioning subgroup.
Conclusion: Although this is the result of a pilot study and more patients should be added,
this intervention program demonstrates improvement in sleep quality and quality of life
while decreasing fatigue in patients with MS. Adjunction of this program, if results are
similar with more patients, to routine occupational therapy (OT) interventions can help
improve the rehabilitation program of MS patients.
Keywords: sleep quality, quality of life, fatigue, multiple sclerosis, sleep interventions,
occupational therapy
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impairments, and depressed mood.1 Sleep disorders of
multifactorial nature and unknown pathophysiology affect
approximately 60% of patients with MS.2 Several types of
sleep disorders are prominent in patients diagnosed with
MS such as insomnia, restless leg syndrome (RLS), periodic limb movement disorder (PLMD), obstructive sleep
apnea due to respiratory problems, and daily excessive
sleeping or narcolepsy.3 Sleep disturbance in MS, speciﬁcally insomnia, causes excessive limitations in patients’
physical and cognitive skills and contributes to increased
feelings of fatigue.3,5 Additionally, sleep disturbance,
when comorbid with depression and anxiety, often leads
to diminished participation in social situations and
increased dependence on others to accomplish activities
of daily living (ADL), work, and leisure activities which
can eventually lead to a severe decline in the individual’s
quality of life (QOL).5,6 Therefore, early interventions are
a critical component in any multidisciplinary treatment for
patients with MS.7,8
Current literature on sleep intervention in MS provide
evidence in support of positive effects of pharmacological interventions on sleep,9 without any effect on fatigue,
mood, and objective measures of sleep.10 Although nonpharmacological sleep interventions in MS such as cognitive-behavioral therapy (CBT) has received support as
an effective and cost-effective therapy intervention leading to improved sleep quality, limitations exist in the
current literature, such as studies only including female
participants and failing to utilize clinical trials to test this
intervention method.11,12 Physical activity and aerobic
exercise have also received support and studies demonstrate a positive relationship with sleep parameters in
patients with MS.13 However, these interventions produce different effects in the outcome measures of fatigue
and depression.14 Additionally, educational interventions
such as improving sleep hygiene behaviors have been
recognized as effective methods to improve sleep
quality.15 It is likely that disagreement and controversy
exist when determining the most effective method of
sleep interventions in MS as a result of the complex
nature of this disease and its consequences, including
tone disturbance, pain, cognitive disorder, and disability.
Taken together, there is growing literature on the presence of sleep disorders in MS, although few intervention
studies have been published and further research is
warranted.12,16
Evidence in the current literature supports the inﬂuence
of sleep quality and severity of fatigue on the quality of

1370

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

DovePress

Dovepress

life in patients with MS.17 Fatigue is a common symptom
present in MS5 and has a bidirectional relationship with
sleep quality.1,5,18,19 Several studies have highlighted the
potential for interventions of sleep disorders to improve
fatigue and vice versa.1,4,20 Additionally, since sleep quality has been recognized as a factor that affects the QOL of
patients with MS, they frequently suffer from poorer
health-related quality of life (HRQoL)4,21,22 and occupational engagement.23 In the present literature, the two
factors of fatigue and quality of life can be considered to
be functional outcomes when assessing the quality of sleep
intervention programs.4
The inclusion of occupational therapy (OT) as part of
a rehabilitation team can address many of the problems
caused by MS.24 Based on current evidence found in the
literature, OT interventions for MS are primarily focused
on remediation and compensatory approaches. Using
remediative and compensatory approaches, OT interventions for MS are primarily focused on helping patients to
be more independent in life. In remediative approaches,
OT uses exercises to strengthen ﬁne motor skills, coordination, mental alertness, and balance. Examples of OT
interventions for patients with MS using a remediation
approach are exercises that improve ﬁnger dexterity to
enable tasks like buttoning a shirt and exercises that
improve balance when standing and prevent falling. In
a compensatory approach, OT interventions help improve
performance skills by setting up adaptive devices at work,
school, and home that would assist with routine daily
activities and teach energy conservation to patients with
MS. The use of wheelchairs, canes, and walkers to
improve mobility, and the use of visual aids, like magnifying readers, are examples of OT interventions with
a compensatory approach.25–27
In occupational therapy practice framework, rest/sleep
is introduced as an occupation. Sleep has a critical impact
on performance in other occupational domains such as
education, ADL, work, play, leisure and social
participation.28 Although the use of occupational therapy
appears to be an essential intervention to address sleep
disturbance, there is a lack of evidence documenting the
effectiveness of this intervention in the current literature.
According to the scoping review by Leland et al, sleep
intervention based on OT in older adults has primarily
been implemented in four intervention domains. These
domains consisted of cognitive-behavioral therapy for
insomnia, physical activity (such as resistance training,
dancing, stretching, and running), multi-components
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interventions (environmental modiﬁcations such as noise
and temperature), and other intervention strategies (such
as light therapy and strategies to enhance the sleep
environment).23
No occupational therapy programs for sleep-targeted
interventions currently exist for patients with MS.
Consequently, the ﬁrst goal of this study was to design
a sleep-targeted intervention program for MS and examine
the efﬁcacy of the intervention and compare it to traditional occupational therapy interventions using the primary
outcome of sleep quality. The second goal follows the
current literature20 and we hypothesized that the improvement of sleep quality using our sleep-targeted intervention
program would reduce the negative impact of fatigue in
patients with MS. Our third goal follows previous
literature5,21,22 and led to our hypothesis that the quality
of life of patients with MS will increase with the developed sleep-targeted intervention program. Therefore, this
pilot randomized clinical trial study investigated sleep
quality as the primary outcome and fatigue and quality
of life as secondary outcomes of the sleep-targeted intervention program for MS.

Akbarfahimi et al

the valid Persian version of MMSE the cutoff score 23 has
been calculated as the best one.29 All participants had
complaints of insomnia and poor sleep quality and scored
≥5 on the Pittsburg sleep questionnaire indices (PSQI30).
Patients who reported diagnosed yet untreated sleep problems such as restlessness leg syndrome and a high likelihood of obstructive sleep apnea (OSA) based on the
Berlin questionnaire were excluded. These patients with
OSA were excluded since they may require speciﬁc interventions such as continuous positive airway pressure
(CPAP)2 and the interventions in this study were more
chosen to be more effective for patients with insomnia.
Furthermore, a similar study by Sater, Gudesblatt, KresaReahl, Brandes, and Sater (2016)10 excluded these cases
as a strategy to control for confounding variables.
Additionally, patients with previous diagnoses of psychiatric disorders including mood disorders, anxiety disorders,
and substance use disorders that interfere with normal
sleep were excluded. All participants denied the use of
hypnotic drugs. Figure 1 shows the ﬂowchart of the current study.

Setting
Patients and Methods
Trial Design
The current study was a pilot single-center, single-blinded
(assessor-blind), parallel two-arm randomized-controlled
trial with participants allocated on a 1:1 ratio to the intervention and control group. This clinical trial was conducted
in accordance with the Declaration of Helsinki. It was
approved by the ethical committee of the Iran University
of Medical Sciences (IR.IUMS.REC 1395.9413355002)
and was registered in the Iranian registry of clinical trials
(IRCT20120910010806N6). The authors do not intend to
share individual de-identiﬁed participant data at this time.
All studied participants signed the written informed consent
prior to enrollment.

Participants
The current study enrolled 20 participants refereed to
Tehran rehabilitation centers who were diagnosed with
MS according to the 2010 revision of the McDonald
criteria for a minimum of 6 months and were conﬁrmed
by an expert neurologist. These patients ranged in age
from 18 to 50 years with at least 5 years education, an
Expanded Disability Status Score (EDSS) <6, and a MiniMental Status Examination (MMSE) score >23, since in
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The study was conducted in the occupational therapy
clinic of Iran University of Medical Sciences (IUMS)
located in Tehran, Iran. In this clinic, patients with different types of physical dysfunction, including patients with
MS, are provided occupational therapy services. Patients
are typically referred by physicians and receive an initial
assessment before receiving a customized speciﬁc occupational therapy program for their presenting problems.
A “quiet room” is located in the clinic and was utilized
in the current study. The intervention sessions for both
groups were implemented between 8:00 am and 1:00 pm.

Randomization, Allocation Concealment,
and Blinding
The blinded assessor evaluated 20 patients with MS who met
the inclusion criteria using Pittsburgh Sleep Quality Index
(PSQI) the day before starting the intervention procedure.
Each patient’s PSQI score was stratiﬁed to ensure that the
severity of sleep disturbances contributed similar numbers of
participants to each group. The participants were then
assigned to one of the two groups in the study, patients
receiving care-as-usual for MS (CAU) or patients receiving
care-as-usual plus intervention (CAU + Intervention), using
a random number generator and sealed opaque envelopes. An
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Enrollment

Assessed for eligibility (n= 67)
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Excluded (n=45)
• Not meeting inclusion criteria(n=33)
• Declined to participate (n=5)
• Other reasons (n=7)

Randomized (n=22)

Allocation
Allocated to CAU+ intervention group
(n=11)
• Received allocated intervention (n=10)
• Did not receive allocated intervention
(duo to lack of motivation) (n=1)

Allocated to CAU group (n= 11)
• Received allocated intervention (n= 10)
• Did not receive allocated intervention
(give reasons) (n= 1)

Follow-Up
Lost to follow-up (give reasons) (n= 0)

Lost to follow-up (give reasons) (n= 0)

Discontinued intervention (give reasons)
(n=0)

Discontinued intervention (give reasons)
(n=0)

Analysis
Analysed (n=10)

CAU= Care-as-usual.
Figure 1 Flowchart utilized in the study.
Abbreviation: CAU, care-as-usual.

independent individual who was blinded to the study aims
conducted the number generation for the group allocation
and concealed the allocation using the sealed opaque
envelopes.

Procedures
After the Ethics Committee of Iran University of Medical
Sciences (IUMS) approved the study design, the blinded
assessor evaluated 20 patients with MS who met the inclusion criteria using the Persian version of Pittsburgh Sleep
Quality Index (PSQI) Fatigue Impact Scale (FIS),31
Fatigue Severity Scale (FSS), and Short-Form Health
Survey (SF-36), in a random order the day before starting
intervention. After two groups were assigned, one occupational therapist who had 5 years of work experience with
patients with MS was chosen randomly and assigned to
each group. The therapists were unaware of the aims of the
study and intervention speciﬁcs in the opposing group.
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Taking into consideration the speciﬁc symptoms of
patients with MS (low fatigue threshold, restrictions on
attending a clinic, and low endurance), the intervention program was designed to be as short as possible and contain the
least number of sessions. Therefore, both groups underwent
an intervention program that included meeting once a week
for 30–45 minutes for 8 sessions in an 8-month period from
April to November 2018. All participants received 2–3 sessions per week by telephone, in order to address any issues
that arose when executing all parts of the session’s agenda.
All participants received a workbook in the ﬁrst session in
which the therapist noted the comments and exercises to be
implemented in each session. Pre-tests were administered
the day before the ﬁrst session and post-tests were administered the day after the last session was completed.

Interventions
The intervention programs in each group were as follows:
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Patients receive care-as-usual plus intervention (CAU +
Intervention): Since, currently, no evidence exists to support
an occupational therapy-based intervention for sleep problems in patients with MS, this intervention was designed
according to a review of the literature, with careful consideration given to the scoping review by Leland et al23 (2014)
and Ho et al32 (2018) on the role of occupational therapists in
the treatment of sleep problems. The intervention used in the
current study was compromised of a combination of common
interventions used for patients with sleep problems, including patients with MS and those receiving occupational therapy interventions. The common intervention included the
interventions which effectiveness have been demonstrated
in previous studies in patients with MS such as sleep hygiene
education13 (including an explanation of caffeine intake
reduction, excessive night-time eating, and smoking cessation), physical activity14 (including moderate levels of aerobic exercises during the week lasting 10 to 30 minutes,
depending on patient endurance, such as walking, running,
and cycling four hours before falling asleep), CBT12 (including the exploration of dysfunctional thinking patterns surrounding sleep and teaching Jacobson relaxation techniques).
Occupational therapy interventions were focused on the
occupational balance based on the Person-EnvironmentOccupation Performance (PEOP) model. Accordingly, an
occupational schedule was provided for participants to rearrange daytime activities to ensure time management for daily
occupation and allow for participation in every occupation
without fatigue. Environmental modiﬁcations, such as
changes to a bedroom (including modifying noise, light,
temperature, bedding, and technology use while in bed)
was considered along with the occupational schedule. The
schedule was associated with lifestyle modiﬁcation which
has gained support for improvement in quality of life.32 It
should be noted that both sleep intervention and occupational
therapy intervention were used together, potentially leading
to an overlap in some areas. This intervention program is
illustrated in Table 1. In the present study, the details of the
program were explained to the patients during the ﬁrst session which included extensive training, and the necessary
follow-up was performed during the intervention period
through telephone counseling.
Patients receiving care-as-usual (CAU): The program
of this group consisted of exercises focused on strengthening ﬁne motor skills, coordination, and balance, cognitive
rehabilitation focused on memory and assessing ADL performance at home. Additionally, this included the
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prescription and training in the use of proper accessory
equipment in the individual’s house.

Measures
We used Persian versions of all measures used in this
study. The versions were translated was performed according to the World Health Organization (WHO) process of
translation and adaptation of instruments, which included
forward and backward translations. In this process measures were initially forward-translated by 2 translators for
cultural and linguistic modiﬁcation and then backtranslated to English. The psychometric properties of all
measures utilized in this study are described in further
detail below.

Pittsburgh Sleep Quality Index
This questionnaire assesses sleep quality and disturbances
over a 1-month interval using 19 questions based on 7 components of subjective sleep quality, sleep latency, sleep duration, habitual sleep efﬁciency, sleep disturbances, use of
sleep medication, and daytime dysfunction. Each question
ranges in score from 0 to3 and the score of each component
can be up to a maximum of 3. The sum of these 7 component
scores determines the overall score, which ranges from 0 to
21. Higher scores indicate lower sleep quality and a score
higher than 5 indicates poor quality of sleep.33 The PSQI was
translated into Persian and acceptable psychometric properties of the questionnaire have been reported by Farrahi
Moghaddam et al (2014).30 These authors reported reliability
of the Pittsburgh Index using the Cronbachαcoefﬁcient 0.77
for all subjects in their study, with 0.52 for the patient group
and 0.78 for the control group. They also reported sensitivity
and speciﬁcity of 94% and 72% for discrimination of insomniac patients from control group for this questionnaire.28

Fatigue Impact Scale (FIS)
The FIS was used to assess the impact of fatigue on everyday life activities. This scale includes 40 items in three
subgroups: (1) Cognitive, which contains 10 items and
focuses on the concentration, memory, thinking and organization of thoughts; (2) Physical, which includes 10 items
and reﬂects motivation, endeavor, tolerance and coordination; and (3) Social, which includes 20 items and describes
the effects of fatigue on isolation, emotion, stress, and
communication. The intraclass correlation (ICC) values
for inter-rater reliability in the physical, cognitive, and
social subgroups of FIS and the whole questionnaire were
0.89, 0.86, 0.95 and 0.98, and for test–retest reliability were
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Table 1 The Program of Sleep Intervention Based on OT
Sessions

Interventions

First

Education regarding sleep disorders.
Providing an occupation proﬁle of sleep and daytime. Ask to take photo of their bedroom and restroom and explain in detail about the
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temperature, noise, and light of bedroom for next session. A nutritionist was invited to explain to patients how to properly record
a nutrition table. Each patient was tasked with recording a weekly Nutrition Table for the next session. Patients were encouraged to
engage in 10 to 30 minutes (based on their endurance) of a moderate level aerobic exercise such as walking, running, or cycling with
moderate intensity during the week that occurred four hours before falling asleep.
Second

Address performance deﬁcits or barriers to activities of daily living, particularly for bed mobility and toileting.
Teach cognitive-behavioral techniques, such as leaving the bedroom if awake and returning only when sleepy, or exploring self-talk
statements and teaching Jacobson relaxation techniques.
Third

Encourage health management behaviors such as smoking cessation, reduced caffeine intake, eating too much at nights, adopting
a balanced diet, and engaging in adequate exercise.
Teach cognitive behavioral techniques such as modifying environment, controlling disturbing stimulants, nutrition consultation, and
arranging sleep time.
Teach relaxation, strengthening, and stretching techniques in the muscles of the scapula, hamstring, and gastrocnemius. Perform
equilibrium and strengthening activities.

Fourth

Discuss the occupational balance and keeping busy during the day.
Teach cognitive behavioral strategies involving coping skills, stress management, and time management for doing occupations and
keeping balance among them.
Perform relaxation; doing equilibrium and strengthening activities.

Fifth

Review cognitive behavioral exercises, modiﬁcation, and discuss activities of daily living and home modiﬁcation.

Sixth

Physical exercise as explained in the ﬁrst session and ask about the balance of occupations.

Seventh

The last modiﬁcations and ﬁnal consultations

Eighth

Review all exercises, trainings, and ﬁnal advice. Receive feedback.

0.86, 0.78, 0.92 and 0.93, respectively. The above ﬁndings
taken together with a Cronbach α of 0.95 indicate a high
reliability for the FIS Persian version.31

The FSS is comprised of 9 items. Patients report their feelings
during the past two weeks for each item, ranging from 1 to
7 points. A low score indicates a high disagreement with the
items, while a high score shows strong agreement with the
items, and the total score is in the range of 9–63. The internal
consistency of the items in the questionnaire using Cronbach’s
alpha coefﬁcient was 0.96. The correlation of each item with
another item was 0.4. The ICC coefﬁcient was 0.93.34

include physical function (10 items), role limitation
(4 items), body pain (7 items), and general health (4 items).
Furthermore, mental health areas include social function
(2 items), role emotion (3 items), vitality (4 items), and mental
health (5 items). Scores for the SF-36 scales range between
0 and 100, with higher scores indicating a better health-related
quality of life.35 In the present study, a Persian version of the
SF-36 was used. The Internal consistency analysis of Persian
version of SF-36 ranged from 0.77 to 0.90 except for the area
of vitality. The correlation coefﬁcient is greater than the
recommended value of 0.4 (range of coefﬁcients is 58.8 to
0.95). This survey is currently the most widely used instrument for measuring the quality of life in the world.36

Short-Form Health Survey (SF-36)

Mini-Mental State Examination (MMSE)

The SF-36 questionnaire consists of 2 main subgroups of
physical and mental health, with each subgroup including
4 domains which generally study 8 areas. Physical areas

The MMSE, or Folstein test, is a brief 30-point questionnaire that is used to screen for cognitive impairment. It is
commonly used in medicine to screen for dementia. It is

Fatigue Severity Scale (FSS)
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also used to estimate the severity of cognitive impairment
and to follow the course of cognitive changes in an individual over time, thus making it an effective way to document an individual’s response to treatment. It takes
approximately 10 minutes to complete and samples functions involving arithmetic, memory, and orientation. This
test is not a mental status examination.37 This measure was
translated into Persian and it has shown good construct
validity, high test–retest and inter-rater reliability.29 It
should be noted that there may be other gold-standard
measures for the assessment of cognitive impairment, but
due to not having access to valid Persian versions of other
assessments; the MMSE was chosen for use in the present
study.

Statistical Analysis
Data were analyzed using SPSS, version 16.0 (SPSS Inc.,
Chicago, IL, USA). The Mann–Whitney U-test and the
Wilcoxon Signed Ranks Test were used for comparisons
of non-parametrically variables of PSQI, FIS, and SF-36.
The total scores of PSQI, FIS, FSS, and SF-36 were normally distributed. Independent sample t-tests and paired
t-tests were utilized to compare variables in the two groups,
CAU and CAU plus intervention.
The level of signiﬁcance was p = 0.05 and was
adjusted familywise for multiple comparisons by the
Error-Rates-Method and signiﬁcant differences between
the test and control groups were identiﬁed. The Cohen’s
d was calculated, with 0.20 indicating a small effect, 0.50
indicating a medium effect, and 0.80 indicating a large
effect.38

Results
The results of 20 patients with MS who completed the
intervention programs of present study were analyzed. As
shown in Table 2, the CAU plus intervention group (2 males
and 8 females) and CAU group (2 males and 8 females)
were not signiﬁcantly different in terms of sex, age, EDSS
and pretest scores of the PSQI (P >0.50).
The sleep quality in the CAU plus intervention group
(mean ± SD = 7.2 ± 1.03) signiﬁcantly improved
(p< 0.001); however, in the CAU group (mean ± SD =
13.20 ± 3.48), the sleep quality did not improve. The
results of independent sample t-tests revealed
a signiﬁcant difference (T (10.56) = −5.21, p<0.001, effect
size = 0. 60) in total PSQI scores. However, two groups in
two PSQI subscales, sleep efﬁcacy and sleep medication,
did not have any signiﬁcant differences (Table 3).
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Table 2 The Mean (SD) of Character of Participants by CAU and
CAU + Intervention Group at Baseline
Characteristics

CAU+Interv.

Mean (SD)

Mean (SD)

Age
EDSS

39.7(7.90)
1.2 (1.03)

37.5(8.89)
1.6 (0.97)

0.57**
0.38**

PSQI

12.8(2.86)

15.2(2.44)

0.06**

SSQ
SL

2.3(0.48)
2.5(0.71)

2.3(0.48)
2.5(0.71)

0.66*
1*

SDU

2.1(0.74)

2.1(0.74)

0.18*

SE
SDB

2(0.94)
1.7(0.67)

2(0.94)
1.7(0.67)

0.16*
0.33*

USM

0.4(0.96)

0.4(0.96)

0.19*

DD
FIS

1.8(0.79)
80(18.93)

1.8(0.79)
97(15.53)

0.27*
0.04**

FSS

5.98(0.86)

6.26(0.79)

0.46**

PCS
MCS

159.5(50.1)
162.4(28.6)

148.3(37.13)
150.5(29.04)

0.58**
0.37**

As each of the two groups had signiﬁcant differences
in baseline scores of the FIS, the gain difference (post-test
score compared to baseline score) was calculated to compare these secondary outcomes of the interventions. The
gain difference of fatigue impact (by FIS) decreased more
in the CAU plus intervention group (mean ± SD= - 43.30
± 15.86) than the CAU group (mean ± SD = 7.4 ± 7.41)
and the impact of fatigue decreased in both groups
(Table 3). The results of independent sample t-tests
revealed this difference was signiﬁcant (T (18) = −9.16,
p<0.001, effect size = 0.82). The comparison of subscales
is shown in Table 3.
The gain difference of the Fatigue Severity Scale (FSS)
decreased in the CAU plus intervention group (mean ± SD=
- 14.30 ± 5.80) compared to the CAU group (mean ± SD = 4.90
± 5.44) and in both groups, the severity of fatigue decreased
(Table 3). The results of independent sample t-tests revealed
this difference was signiﬁcant (T (18) = −7.61, p<0.001, effect
size = 0.76). The comparison of subscales is shown in Table 3.
The scores of physical and mental components of SF-36
improved signiﬁcantly only in the CAU plus intervention
group (p>0.001). The results of the Mann–Whitney U-test
revealed a signiﬁcant difference between the two groups in
all subscales of the SF-36 except the social subscale (Table 3).

Discussion
In this pilot clinical trial study, the effects of a sleeptargeted occupational therapy intervention on sleep quality,
fatigue, and quality of life in patients with MS was
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Table 3 The Within-Group and Between-Group Analysis of the Pittsburgh Sleep Quality Index, Fatigue Impact Scale, Fatigue Severity
Scale, and SF-36 Scores in Two Groups, CAU Group (n=10) and CAU + Intervention Group (n=10)
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Variables

Within-

Baseline

Outcome

Mean (SD)

Mean (SD)

Group P

CAU+Interv. Group
Baseline

Outcome

Mean (SD)

Mean (SD)

WithinGroup P

Between Groups After Treatment
Mean

P value

Difference

Effect
Size

(SE)
PSQI

FIS

SSQ

2.3(0.48)

2.3(0.48)

1*

2.4(0.52)

1(0)

0.004*

−1.3(0.15)

<0.001***

0.90

SL

2.5(0.71)

2.6(0.70)

0.317*

2.5(0.97)

1.4(0.70)

0.009*

−1.2(0.31)

0.003***

0.48

SDU

2.1(0.74)

2.1(0.74)

1*

2.5(0.53)

1.2(0.42)

0.004*

−0.9(0.27)

0.011***

0.39

SE

2(0.94)

2(0.94)

1*

2.5(0.52)

1.4(0.52)

0.005*

−0.6(0.34)

0.19***

–
0.32

SDB

1.7(0.67)

2.1(0.73)

0.206*

2(0.67)

1.2(0.63)

0.023*

−0.9(0.31)

0.02***

USM

0.4(0.96)

0(0)

0.180*

1.1(1.23)

0(0)

0.024*

0(0)

1***

–

DD

1.8(0.79)

2.1(0.74)

0.317*

2.2(0.79)

0.9(0.32)

0.006*

−1.2(0.25)

0.001***

0.61

Total

12.8(2.85)

13.2(3.48)

0.42**

15.2(2.44)

7.2(1.03)

<0.001**

−6(1.15)

<0.001****

0.60

CFI

13.5(7.2)

14.8(7.61)

0.041**

20.5(5.97)

11.5(4.24)

0.008*

−13.3(2.8)

<0.001***

0.68

PFI

27.4(2.99)

29.9(4.36)

0.059*

29.3(5.33)

17.6(4.94)

0.005*

−12.3(2.1)

<0.001***

0.76

SFI

39.3(10.11)

42.9(12.6)

0.050*

47.2(9.49)

24.6(8.40)

0.005*

−18.3(4.8)

<0.001***

0.72

Total

80.2(18.94)

87.6(21.52)

0.012**

97(15.53)

53.7(13.57)

<0.001**

−33.9(8.04)

<0.001****

0.82

FSS

Total

5.97(0.86)

6.52(0.46)

0.018**

6.3(0.79)

4.67(1.05)

0.005**

−1.85(0.36)

<0.001****

0.76

SF-36

PF

50 (21.86)

44.5(18.92)

0.026*

50.5(21.92)

76(16.12)

0.005*

31.5(7.86)

<0.001***

0.76

RP

25(23.57)

15(17.4)

0.414*

12.5(17.68)

55(34.9)

0.241*

40(12.4)

0.001***

0.61

RE

20(17.21)

10(16.1)

0.083*

6.67(14.05)

76.7(16.11)

0.005*

66.65(7.2)

<0.001***

0.80

VT

38(7.89)

35.5(8.32)

0.096*

36(9.66)

53.3(8.82)

0.005*

17.75(3.83)

<0.001***

0.76

MH

54.4(10.19)

56.4(11.1)

0.518*

50.33(12.9)

70.8(8.65)

0.005*

14.4(4.44)

0.001***

0.58

SF

50(10.21)

50 (10.2)

1*

57.5(13.44)

65(14.2)

0.084*

15(5.52)

0.143***

-

BP

52(16.24)

52(16.3)

0.317*

50.8(12.42)

65(11.1)

0.018*

13.05(6.22)

0.004***

0.51

GH

32.49(12.2)

32.5(12.2)

0.317*

34.6(11.46)

45.4(16.84)

0.035*

12.92(6.58)

0.02***

0.34

SF

PCS

159.5(50.1)

143.9(48.3)

0.087**

148.3(37.13)

241.41(38.1)

<0.001**

113.8(13.9)

<0.001****

0.67

Sum.

MCS

162.4(28.6)

151.9(24.9)

0.174**

150.5(29.04)

265.7(35.9)

<0.001**

97.47(19.4)

<0.001****

0.82

Notes: Data were presented as mean (standard deviation) and mean difference (Std. Error Difference). *Wilcoxon Signed Ranks Test; **Paired t-test; ***Mann–Whitney U;
****independent T.
Abbreviations: PSQI, The Pittsburgh Sleep Quality Index; SSQ, subjective sleep quality; SL, sleep latency; SDU, sleep duration; SE, sleep efﬁciency; SDB, sleep disturbance; USM,
use of sleep medication; DD, daytime dysfunction; FIS, Fatigue Impact Scale; CFI, cognitive part of Fatigue Impact Scale; PFI, physical part of Fatigue Impact Scale; SFI, social part of
Fatigue Impact Scale; FSS, fatigue Severity Scale; SF-36, The Short Form (36) Health Survey; PF, physical functioning; RP, role limitations due to physical health; RE, role limitations due
to emotional problems; VT, energy/fatigue; MH, emotional well-being; SF, social functioning; BP, bodily pain; GH, general health; PCS, physical health component; MCS, mental health
component score; CAU, care-as-usual in occupational therapy; CAU+ Interv., care-as-usual in occupational therapy + sleep intervention; SF-36 Sum, SF36 summary.

compared to a control group who received a typical occupational therapy routine program for MS. The results
showed a moderate to large effect size of this sleep intervention program on total scores of PSQI and large effect
size in subjective quality of sleep subgroup of PSQI based
on Cohen’s d effect sizes. It is worth noting that this
program yielded positive outcomes for patients with MS
in all three areas as deﬁned by an improvement in sleep
quality (the study’s primary outcome), reduction in fatigue
(the secondary outcome), and enhancing the individual’s
quality of life (the third outcome). The positive effects of
exercise, CBT, or educational interventions in the
improvement of sleep disorders in patients with MS has
been reported in the previous studies.10,12,14 It is reported
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that exercise is associated with changes in endocrine system functioning, as well as reducing depression and anxiety levels that lead to an improvement in quality of
sleep.13 Additionally, the effectiveness of CBT has been
attributed to changes in thoughts and behaviors related to
sleep which may maintain insomnia.12,14
As previously stated, the intervention utilized in the
present study was based on the PEOP model32 and focuses
on three levels: person, environment, and occupation. In the
sleep-targeted program, which is occupation-based, all of
these aspects were considered and incorporated into the
program. Regarding the ﬁrst level, the individual person,
both the physical (spasticity and weakness) and mental
(thinking and mind) aspects of the human body were
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considered and targeted using CBT, aerobic, and relaxation
exercises. The second factor, the environment, is addressed
in treatment with the inclusion of accommodating and rearranging the patient’s bedroom in order to eliminate disturbances. This structure can involve both physical and mental
aspect of a given patients while she/he try to modify environment. Furthermore, this intervention is considered as
a purposeful and meaningful activity for the patient to
help him/herself. According to OT practice framework,
meaningful activity can develop health in individuals.28 It
should be noted that it is in consistent with perceived sense
of control over one’s symptoms seen in patients’ with
insomnia who participated CBT program.12 The ﬁnal factor,
occupation, was addressed by restructuring daytime activity
and establishing occupational balance.28 Occupational balance is another concept in OT practice framework which
emphasizes the importance of balance among people’s
occupations including work, play, and self-care.
Accordingly, the balance can lead to healthy behavior and
improved occupation performance. In this study, the
restructuring of daytime activity despite physical limitation
and engagement in all aspects of occupation may result in
a reduction of stress and a sense of better health.32
Therefore, the intervention can be considered to be effective
from an OT perspective.
Results of this study show that the proposed sleep intervention had a signiﬁcant effect on decreasing fatigue and
increasing the quality of life of the patients with MS (the
study’s secondary outcome). This pilot study utilized
Cohen’s d to identify effect size and found a large effect size
of the sleep intervention program based on total scores of FIS,
moderate to large effect size based on total scores of FSS,
cognitive, physical, and social aspects of FIS. Fatigue was
reduced in both severity and impact on life domains in the
sleep-targeted occupational therapy intervention group. Due to
the decision that the sleep intervention program considered the
most common factors of sleep and fatigue such as physical,
cognitive-emotional aspects, environmental modiﬁcation, set
daily schedule, and occupational balance, decreasing fatigue
and sleep improvement was expected. Although the large
body of current literature conﬁrms the bidirectional relationship between sleep disorders and increasing fatigue, there is
controversy regarding the result of some of these clinical trial
studies. In a study conducted by Sadeghi Bahmani et al, the
physical activity intervention improved sleep without any
effect on fatigue.14 However, in a study conducted by
Dayapoglu et al, the Progressive Muscle Relaxation
Technique intervention decreased patients’ fatigue level and
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improved their sleep quality.39 These ﬁndings suggest that this
discrepancy is due to the multifactorial nature of sleep disturbances and fatigue in patients with MS.40
Another secondary outcome in this study was quality
of life, which was improved in the sleep target occupational therapy group with moderate to large effect sizes in
all aspects except in the general health subgroup, which
had a small effect size based on Cohen’s d. However,
quality of life in the social function aspect showed no
differences between the two groups. The results of several
previously published studies indicate that sleep disorders
can reduce health-related quality of life in patients with
MS and should be considered as an important confounder
in all studies investigating health-related quality of life in
patients with MS.41 Wulff et al proposed that physiological
changes in cognitive and emotional functioning in patients
with MS and other neurodegenerative diseases act as
a common mechanism that often leads to the development
of sleep disorders.42 The improvement of quality of life in
the domains of physical, emotional functioning, fatigue
reduction, and pain reduction in the present study may be
due to the use of exercise and CBT interventions. These
interventions have the potential to reduce signs of tension,
contribute to better sleep quality, and increase relaxation.
Conversely, occupational balance and an increase in resilience can lead to a feeling of increased efﬁciency.
Therefore, improvement in sleep quality plays an important role in both an individual’s autonomy the quality of
life in patients placed in the intervention group.

Strengths and Limitations
As the ﬁrst study to investigate the effects of a sleeptargeted intervention that incorporates occupational therapy
in patients with MS, the study was seen in light both
strengths and limitations. Regarding the current study’s
strengths, the intervention was administered simultaneously
with occupational therapy interventions. This provides
a good opportunity for patients to receive intervention for
both sleep and physical problems that in turn saves time for
both patient and their caregivers. Secondly, the intervention
is fairly easy and ﬂexible and can be conducted by telephone and virtual context, especially for patients with limited access to occupational therapy clinics. Finally, by
improving sleep quality and reducing fatigue, patients are
more motivated to participate in rehabilitation programs
that ultimately lead to better rehabilitation outcomes.
The present study also had limitations that should be
addressed. The ﬁrst limitation was a small sample size that
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could potentially lead to inaccurate generalizations of the
results, suggesting that caution should be used when generalizing these ﬁndings to other populations that signiﬁcantly differ from the participants studied. Secondly, the
study was limited through the inability to assess sleep
quality using objective measures such as polysomnography in order to more accurately determine the efﬁcacy of
our intention. Third, as recommended in OT literature,22
the intervention used in this study was a combination of
several strategies such as sleep hygiene and physical exercise, and we were therefore unable to clearly identify
which component had the highest level of inﬂuence on
the outcomes. Separating these components in future studies can lead to more precise results for occupational
therapists who may want to utilize these interventions.
Finally, a long-term follow-up was not utilized to evaluate
the long-term effects of the intervention.

Implications
The present study has implications for both clinical practice and aspects of future research. The results of this study
should inform occupational therapists who work with
patients diagnosed with MS and use interventions aimed
at improving sleep quality, reducing fatigue, and ultimately improving overall quality of life. Furthermore, it
can be modiﬁed and utilized for patients with progressive
neurological disorders. It is also recommended that academic researchers pursuing research in this area conduct
a study with a larger sample size in order to increase the
generalizability of the results. Lastly, future studies should
consider the incorporation of a long-term follow-up with
the patients who received the intervention as well as the
use of objective measures of sleep quality assessment.

Conclusion
The present study demonstrated that the examined intervention program can improve sleep quality and quality of life
while decreasing fatigue in patients with MS. Adjunction of
this program, if results are similar with more patients, to
routine occupational therapy (OT) interventions can help
improve the rehabilitation program of MS patients.
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