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* Sleep problems in patients with multiple sclerosis exacerbate their fatigue, depressed mood, and anxiety.

» Mindfulness-based stress reduction through attentional control and a non-judgmental and accepting attitude could

improve sleep quality.

Introduction

n multiple sclerosis (MS), the myelin

sheath covering the nerves is damaged

[1-4]. MS is the second cause of neuro-

logical disability in the young workforce.

Moreover, due to the economic burden
and chronicity of the disease, MS is costly [1, 2]. The
number of people living with MS in the world is estimat-
ed at 2.5 million. The prevalence of MS increased from
3.033 per 100000 in 1996 to 183.9 per 100000 in Isfahan
City, Iran, in 2021 [3-5]. The data suggest that the total
prevalence and incidence of MS in Khuzestan Province,
Iran, are 16.28 and 2.20, respectively [6]. Fatigue, body
temperature rise, sleepiness, and loss of appetite are the
most common complaints in MS patients [7].

Sleep disturbance as an illness representation [8],
which is often under-recognized and is common in MS.
It is argued that 60% of MS patients have sleep problems
[9]. Females, compared to males, experience more sleep
problems [10]. Sleep quality (SQ) hinges upon the pat-
terns of sleep dysfunction, including delayed sleep, sleep
adequacy, sleep disorder, the use of sleeping pills, and
drowsiness in the daytime [11]. Poor SQ is associated
with fatigue, lack of concentration, low pain threshold,
anxiety, inflexible thoughts, and lack of enthusiasm [11].

SQ in MS is also impacted by side effects of medica-
tions, such as fatigue, napping, temperature dysregula-
tion, and unpleasant emotional states [12]. Also, muscle
spasticity, restless legs, and pain cause difficulties in
sleeping for MS patients. Furthermore, frequent night-
time urination reduces the time spent in deep sleep [13].
Poor SQ may affect the efficiency of remyelination pro-
cesses and symptoms of MS [14].

To treat MS patients’ sleeplessness, antidepressants,
particularly clonazepam, are often prescribed [15]. Al-
though sleep problems can be partially tackled with
pharmacotherapy, medications have side effects. Several
therapeutic techniques have been developed, such as hy-
drotherapy, occupational therapy, and acupuncture [16].

One psychological therapy is mindfulness-based inter-
vention. It is a short-term group plan, including mindful-
ness-based stress reduction (MBSR). It involves aware-
ness of internal experiences, attentional control, and
acceptance that target sleep disturbances [17]. In MBSR,
people are trained to monitor their internal events, in-
cluding thoughts, emotions, memories, bodily sensa-
tions, pain and impulses, and external events (attentional
control and experiential awareness). Furthermore, par-
ticipants are trained to have an objective and non-judg-
mental approach to their internal and external events
(acceptance) [18]. So, they allow their thoughts to exist
freely without suppression and accept thoughts as they
are and not as reality. Mindfulness training breaks up
rumination and anxiety, which can reduce sleeplessness
[19, 20]. Furthermore, MBSR, through these practices
and formal and informal practices such as rebreathing,
body scan, mindful sitting, etc. could decrease cortisol
levels and improve anxiety, muscle spasticity, sleep-re-
lated breathing disorders (SRBD), and fatigue, and sub-
sequently, SQ.

On the other hand, sleepless patients tend to attribute
every problem, such as fatigue, inaction, slow perfor-
mance, and temperament disorders, to sleeplessness.
Mindfulness reduces concentration on sleeplessness
caused by fatigue and slow performance. MBSR is
described as waking, living, and consciousness, which
is opposed to drowsiness and fatigue, which may lead
to better SQ at night. As a result of mindfulness-based
programs, enhanced “acceptance” without “judgment”
brings about “acceptance” for fatigue during the day and
improves SQ [18].

Various studies have reported the efficacy of mindful-
ness-based intervention on SQ and sleep problems and
bedtime destructive critical thoughts in different disor-
ders such as depression, insomnia, and cancer [21-23],
as well as SQ in MS [24, 25]. Although these studies
reported the effectiveness of mindful practices in SQ,
they did not use a specific and structured protocol such
as MBSR. So, this study aimed to use a standard proto-
col (such as MBSR) to improve SQ in MS patients.
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Materials and Methods

Statistical population, inclusion, and exclusion
criteria

This study is a randomized controlled clinical trial with
three phases (pre-test, post-test, and a 2-month follow-
up) performed in 2019. The study population comprised
all female MS patients aged 20 to 50 referred to Ahvaz
City MS Society, Iran, from January to June 2019.

The sample size was calculated based on a pre-
vious study in which Pouyanfard, et al [25] in-
vestigated the effectiveness of mindfulness-inte-
grated cognitive-behavioral therapy (MBCT) on
SQ, anxiety, and fatigue in patients with MS. In this
study, the Mean+SD values of SQ before the interven-
tion was 19.3742.12 and changed to 12.37+2.13 after
the intervention [25]. According to a 95% confidence
interval, test power of 0.90, and a minimum difference
of 2.25 in the mean sleep quality scores, and using the
Cohen formula [26] for calculating the sample size for
comparing two means, 15 subjects were estimated to be
needed in each group. However, we recruited 24 patients
in each group for more reliable results.

The inclusion criteria for the participants of the study
were as follows: Women aged 20 to 50 who were diag-
nosed with a relapsing-remitting type of MS (which is
characterized by recurrent relapses followed by partial or
complete recovery), having scores between 1 to 5.5 based
on the expanded disability status scale (EDSS) and func-
tional system score (FSS) by neurologists, gaining a cutoff
score of more than 7 points in the Pittsburgh sleep quality
index (PSQI), lacking other neurological disorders such as
dementia, stroke, Parkinson disease, brain tumors, and ma-
jor psychiatric disorders (according to the structural clinical
interview for DSM-5-SCID, administered by a clinical psy-
chologist), holding at least secondary school education, and
lacking any other psychotherapy since three months ago.
The exclusion criteria of the study were as follows: Suffer-
ing from psychiatric disorders, absence of more than three
sessions from MBSR therapy, and MS relapse.

Among the patients visiting Ahwaz MS Clinic and
signing the consent form, 48 available patients were se-
lected to participate in the briefing, which provided a
general explanation of the research procedure and treat-
ment. Then, the patients were randomly allocated to two
groups (intervention and control). They were assigned
by permuted block random allocation, and each block
included 4 participants. During the treatment period,
no intervention was applied to the control group. Both
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groups completed the study questionnaires before, right
after, and two months after the treatment period.

Research tools

Pittsburgh SQ index

PSQI is a standard self-report questionnaire developed by
Buysse et al. [27] to investigate SQ in the past month. The
questionnaire can differentiate favorable and poor SQ and
consists of 7 subscales: Subjective SQ, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use
of sleep medication, and daytime drowsiness. The ques-
tionnaire is composed of 18 questions. The first four ques-
tions concern falling asleep, staying in bed, waking time,
and sleep duration. The following 14 questions are scored
from 0 to 3 (with 0 indicating no occurrence in a week and
3 suggesting three occurrences during a week). The total
score ranges from 0 to 21. Each subscale is assigned a score
of 0 to 3, and the total questionnaire score was obtained
from the average subscale scores. A high score implies poor
SQ. In other words, a score of 5 or higher signifies poor
SQ of the subject and moderate problems in at least three
fields. A score of 21 indicates the worst SQ, and 0 means
the best SQ [28]. The reliability of the questionnaire was
estimated to be 0.82 (7). The reliability coefficients of the
Persian version of PSQI were 0.79 and 0.89 in two studies
[29]. In the current study, the Cronbach o was employed,
and the reliability coefficient was 0.89.

Developing the MBSR program

The MBSR group received 8 two-hour treatment ses-
sions of MBSR according to the Kabat-Zinn protocol
[30] that a trained clinical psychologist accomplished.
The outline of the protocol is shown in Table 1.

Four patients were excluded from the research due to
their absences and relapse to illness (Figure 1). SPSS
software, version 19, analyzed the data obtained from
PSQI. As regards the descriptive statistics, MeantSD
were evaluated. Regarding inferential statistics, the in-
dependent t-test, multivariate analysis of covariance
(MANCOVA), and repeated measure of analysis of co-
variance were utilized.

Results

Demographic features of the research samples, includ-
ing average age, marital status, and educational status,
along with the student t-test and chi-squared test, are
presented in Table 2. In addition, the frequencies of
marital and educational status are given in parentheses.
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Table 1. MBSR sessions

Sessions Content
1t What is the automatic pilot
Practicing raisin-eating, body scan training

2nd Doing yoga

3w Doing mindful breathing
Practicing mindful sitting

4 Mindfulness toward thoughts
Training stop technique

5th Identifying unpleasant experiences

6t Identify interpersonal conflicts

Managing anger and other emotions
th Performing self—c:are
Accepting of pain
g Review the acquired techniques

Writing an autobiography

Notes: Additional sessions were planned for participants who could not participate in one or two sessions.

The chi-square test results show that the two groups
are homogeneous regarding marital and educational
status. Also, the subjects’ MeantSD ages are provid-
ed for MBSR (25.70+5.77 year) and control groups
(24.85+2.39 year). The t-test for the independent sam-
ples showed no significant differences between 2 groups
(P=0.547).

Table 3 presents the Mean+SD of the scores for SQ sub-
scales in the pre-test, post-test, and follow-up for MBSR
and control groups. A frequency measure test was em-
ployed to check out the significance of the difference. Re-
garding the equality of covariance matrices, the analysis
of the results obtained from the M-box test revealed sat-
isfactory homogeneity in variance and covariance matrix.
In other words, covariance matrices of the dependent vari-
ants were equal in all groups (F =1.155, P=0.21).

(28, 5031)

Moreover, checking the results obtained from Levene’s
test for the equality of the error matrices proved that error
variances of the dependent variants were identical in all
groups (P>0.05). The results of the variance analysis are
demonstrated in Table 3.

The results of Table 3 suggested that the two groups
had significant differences in three phases. Overall, the
obtained results showed the effectiveness of MBSR on
SQ in females suffering from MS.

Discussion

This study showed that MBSR positively improved
SQ in MS female patients in the post-test and after two
months in all subscales of PSQI. Kotterba et al. showed
that poor SQ was reported by 55% of MS patients [31].

Table 2. Demographic features of the research sample in the experimental and control groups

MeantSD/No. (%)

Variants P
MBSR Control
Age (y) 25.705.77 24.85+2.39 0.547
Single 10(50) 10(50)
Marital status 1
Married 10(50) 10(50)
Middle school 2(10)
Educational status High school 9(45) 0.946
University 10(50) (950)

MBSR: Mindfulness-based stress reduction.
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Table 3. Mean+SD for sleep quality subscales in the MBSR and control groups

R
. Outcome MeaniSD .
Variants
Measures . .
Pre-test Post-test Follow-up Time Group TimexGroup
Control 2.1#0.78 2.240.69 2.1540.58 0.826
Sublecti 0.002 <0.001
ubjective MBSR 2.2+0.76 1.05£0.75 1.15+0.74 <0.001
sleep quality
P 0.687' <0.001" <0.001"
Control 2.1#0.71 2.1540.58 2.240.69 0.826
<0.001 <0.001
Sleep delay MBSR 2.1540.74 0.80.76 0.75+0.63 <0.001
p 0.830' <0.001"" <0.001"
Control 2.340.65 2.2540.71 2.240.61 0.691
<0.001 <0.001
Sleep duration MBSR 2.3+0.65 0.9£0.71 0.85:0.67 <0.001
p 1’ <0.001" <0.001"
Control 2.3540.67 2.1#0.71 2.0540.6 0.144
Sleeo ef <0.001 <0.001
L MBSR 2.5:0.6 0.85+0.67 0.75£0.63 <0.001
ficiency
p 0.463' <0.001" <0.001"
Control 2.4+0.59 2.3540.48 2.30.47 0.748
Sleeo di <0.001 <0.001
ee dperfo" MBSR 2.65£0.48 1.15:0.67 1.05:0.6 <0.001
p 0.157' <0.001" <0.001"
Control 2.2540.71 2.25%0.55 2.1540.58 0.702
<0.001 <0.001
Sleeping pills MBSR 2.540.6 0.85+0.67 0.740.65 <0.001
p 0.241' <0.001" <0.001"
Control 2.410.68 2.0£0.64 2.10.71 0.112
Disturbance i <0.001 <0.001
Isturbance in MBSR 2.3540.58 0.9+0.71 0.8+0.69 <0.001
daily activities
p 0.805' <0.001" <0.001"
MBSR: Mindfulness-based stress reduction. ZICINS

"The independent t-test, "MANCOVA, "Repeated measure MONOVA.

Consequently, the results of this study were consistent
with the other investigations that showed the effective-
ness of mindful practices on SQ [17, 21-25]. Some of
these studies have specifically used mindful practices
for SQ in Ms. For example, Lorenz et al. (2021) studied
mindfulness plus sleep education via videoconference
compared to onsite education among adults with MS.
They reported the effectiveness of the therapy on sleep
efficiency and total sleep time [24]. Also, Pouyanfard et
al. (2019) investigated the efficacy of mindfulness and
cognitive and behavioral techniques on sleep quality in
MS [25]. These two studies showed mindfulness’s effect

on SQ, but they used a non-randomized wait-list con-
trol or did not use a standard mindful protocol such as
MBSR. They added some complementary techniques,
such as cognitive and behavioral techniques or psycho-
education. It seems these adjunction techniques were
used to increase the effect of mindful practices, but our
study showed the effect of pure MBSR on SQ. So, we
can use this specific protocol that is obvious, feasible and
standard.

178

Zargar F, et al. Mindfull

and SQ in MS. Caspian J Neurol Sci. 2024; 10(3):174-181.



http://cjns.gums.ac.ir/

5) Caspian Journal of
/ Neurological Sciences

July 2024, Volume 10, Issue 3, Number 38

(n=63)

Assessed for eligibility

Excluded (n=10)

Not meeting inclusion criteria (n=5)

Declined to participate (n=5)

Randomized (n= 53)

Other reasons (n= 0)

l

'

Allocated to control group [Treatment
as usual (n=27)]

v

Lost to follow up (n=3)

|

Analyzed (n=24)

Figure 1. The study design

Recognizing the mechanisms of insomnia could show
why MBSR is a suitable psychological treatment. Some
studies pointed to cognitive mechanisms of insomnia.
For example, Ong et al. [32] showed that insomnia was
caused by increased arousal, with negative thoughts
causing insomnia, as well as metacognitions related to
the interpretation of insomnia. Mindfulness techniques
specifically target secondary arousal with an accep-
tance state. So, people could perceive insomnia as just
an event, not a situation that can ruin their whole day
[32]. Other studies show that sleepiness is related to
other mental conditions such as anxiety, depression, etc.
For example, Yu et al. (2022) showed that dispositional
mindfulness might buffer against the negative impact
of rumination (as a cognitive feature of depression) on
sleep problems [33]. Other studies showed mindfulness
through reducing these conditions could reduce sleep
problems [34]. Mindfulness techniques are practiced
all day long to allow a person to react correctly to envi-
ronmental stressors. Furthermore, people learn to resist
“automatic pilot,” conditioning, and harmful reactions.
Mindfulness training breaks up rumination, anxiety, and
oral dysfunction, which can reduce sleeplessness [34].

On the other hand, investigating the subscales of PSQI
can help recognize the mechanisms of MBSR on SQ.
The present study showed that MBSR improved all sub-
scales of PSQI. Some items of the sleep disturbance sub-
scale are as follows: Have a bad dream, feel pain, cannot

!

Allocated to experimental group [MBRS
(n=26)]

I

Lost to follow up (n=2)

|

Analyzed (n=24)

©CINS

breathe comfortably, cough or snore loudly, and have
pauses between breaths (apnea) while asleep. Some ques-
tions are related to SRBD. Wang et al. (2023) showed
that MBSR could improve apnea in patients with alcohol
use disorder [35]. Through training mindful breathing,
MBSR can help patients rebreathe during the day and at
night. Also, MBSR techniques, through reducing stress,
anxiety, and depression, could improve night sleep and
SRBD. Furthermore, mindfulness practices could alle-
viate pain and catastrophizing (a cognitive appraisal of
pain harmfulness). Several studies showed the efficacy
of mindful practices on pain (i.e. Chen et al. studied
MBSR vs cognitive-behavioral therapy for chronic low
back pain. They reported the effectiveness of MBSR for
pain [36]. Reducing pain may occur through improv-
ing the overall quality of life in MS patients. Another
subscale of PSQI is daytime dysfunction and MBSR; in-
creasing attention and awareness of daily activities could
help patients improve their daily function. On the other
hand, improving QOL, sleep disturbance, and daytime
dysfunction leads to decreasing sleep latency subscale
of PSQI. Rumination and anxiety about past and future
events before sleep are the most critical factors that could
lead to sleep latency. By improving attention to the pres-
ent moment and the patient’s mood states, MBSR could
decrease these factors and sleep latency. Some studies
showed the effect of MBSR on sleep latency. For exam-
ple, Rung et al. showed a mobile mindfulness meditation
intervention could decrease sleep latency [37].
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This study had some limitations. It was carried out only
with patients with relapsing-remitting type of MS. Also,
the patients were not separated regarding severity and
types of sleep disorders. Furthermore, this study investi-
gated only the females suffering from MS.

Conclusion

MBSR effectively reduces sleep problems based on
PSQI among females with MS.
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