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ABSTRACT

Background: Fatigue is a frequent symptom in Multiple Sclerosis (MS) that can interfere with
the daily functioning of the patient. The present study aimed to determine the effect of the Benson
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relaxation technique on the fatigue severity of MS patients.
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Highlights
* Fatigue is among the most frequent symptoms associated with MS.

* The relaxation technique is a method of mental relaxation to managing stress, decreasing anxiety, and promoting
physical discomfort.

* Benson relaxation exercises significantly reduced the average fatigue severity of patients with MS.

Plain Language Summary

The current study assessed the effect of Benson relaxation techniques on the fatigue of patients with MS in a hospital
in Kashan City, Iran. MS complications affect all aspects of the individual's life and disrupt the normal course of family
life due to its debilitating nature. Fatigue is among the most common symptoms associated with MS. Fatigue manage-
ment, and general health promotion includes pharmaceutical and non-pharmaceutical interventions. Benson relaxation
technique can be used as a low-cost, safe, and ordinary complementary therapy to reduce fatigue in patients with MS.

1. Introduction

ultiple Sclerosis (MS) is a chronic,
non-traumatic, autoimmune, and de-
myelinating Central Nervous System
(CNS) disease (Correale et al. 2017).
It is the most prevalent disorder of
myelin sheath in the CNS, which occurs in the early
stages of a young age or, more generally, in the third
and fourth decades of life. It emerges with localized
demyelination or myelin fragmentation of the CNS
and is accompanied by irregular periods of recovery
and relapse of symptoms (Kaminska et al. 2017). MS
is diagnosed with recurring symptoms, such as weak-
ness, anorexia, numbness, dizziness, cognitive changes,
blindness, and long periods of physical disability (On-
taneda et al. 2017). According to the Atlas of the MS
International Federation, the number of MS patients has
been increased from 2.1 million in 2008 to 2.3 million
in 2013. According to this international organization,
the prevalence of MS in the Middle East and North Af-
rica regions, including Iran, is at a low to a moderate
level (Montalban et al. 2018). However, recent studies
have suggested that the incidence and prevalence of
MS is increasing in this region, especially in females
(Etemadifar et al. 2016; Etemadifar et al. 2017).

Studies on MS in Iran reevaled that the incidence and
prevalence of this disease have risen in the last decade
as the MS outbreak ranged from 35.5 per 100000 popu-
lation in 2006 to 85.8 in 2013 (Etemadifar et al. 2016).
MS complications, due to its debilitating nature, affect
all aspects of an individual’s life, and disrupt the nor-
mal course of the family life. Besides, the overwhelming

majority of people are youth, and this spreads the prob-
lem to a large extent in the community (Etemadifar et al.
2017). Fatigue is among the most frequent symptoms
associated with MS, with an incidence rate of 50% to
93% (Rooney et al. 2019). Two-thirds of patients with
MS suffer from fatigue as one of the three disabling
symptoms of their disease (Dayapoglu and Tan 2012).

Fatigue is defined as the subjective deficiency of physi-
cal or mental energy, i.e. perceived by the individual or
care provider and affects the routine or desired activities
(Heine et al. 2016). To manage fatigue and to promote
general health, pharmaceutical, and non-pharmaceutical
interventions could be used (Rahimimoghadam et al.
2017). Considering the complications associated with
pharmacotherapy, applying non-pharmacological meth-
ods that can reduce fatigue and improve the general
health of these patients sounds logical (Heidari et al.
2017; Rahimimoghadam et al. 2019). Fatigue is often
the primary purpose of treatment in the rehabilitation
of patients with MS and various non-medical interven-
tions, such as therapeutic exercises and energy conser-
vation courses (Heine et al. 2016).

Non-pharmacological or complementary therapies are
often associated with lower side effects and risks that
can be used alone or in combination with other methods.
One of such methods is relaxation (Abedi et al. 2018).
Relaxation is a behavioral intervention that has many
types. One of these techniques was developed by Ben-
son (1975) and had a very favorable effect on the com-
plete relaxation of all muscles. Implementing relaxation
is cost-effective and feasible. Relaxation is a method of
mental calming technique to managing stress, decreas-
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ing anxiety, mood disorders, physical discomfort, and the
autonomic dysfunction of the nervous system and affects
the quality of sleep (Rambod et al. 2013). Relaxation, by
balancing anterior and posterior hypothalamus, decreas-
ing the sympathetic nervous system activity, and the se-
cretion of catecholamine reduces muscle tension and un-
desirable physiological effects, blood pressure, and pulse
rate and muscle spasm, and improves respiration.

In the Benson relaxation technique, when patients relax
and expand each muscle by the technique, they can easily
relax the whole body and reduce stress and anxiety (Ja-
fari, Janati, et al. 2018). Dayapoglu and Tan documented
that Progressive Muscle Relaxation Technique (PMRT)
improves the quality of sleep and fatigue in patients with
MS (Dayapoglu & Tan 2012). Van Kessel et al. also ar-
gued that relaxation training reduced fatigue in patients
with MS (van Kessel et al. 2008). Several studies have
assessed the effect of Benson relaxation technique on
other diseases; however, to our knowledge, no research
has been carried out using this technique in MS. Most
studies on patients with MS have used PMRT technique,
i.e. more difficult to learn by the patient than Benson
technique, and requires advanced training. Moreover,
studies on using relaxation to reduce fatigue in patients
with MS in Iran are scarce. Therefore, the current study
aimed to determine the effect of Benson relaxation tech-
nique on the fatigue severity of patients with MS.

2. Materials and Methods

This was a clinical trial study. A total of 60 patients
were recruited in Shahid Beheshti Hospital of Kashan,
Iran, from 2016 to 2017. Using the Pocock sample size
formula (Pocock 1983), the optimal sample size of each
group was estimated as 30. According to Etemadifar
(2016), d (the difference between the two mean scores)
and O (standard deviation) were respectively equal to 7.8
and 7, with a type I error probability of 0.05 and a power
of 0.80. The study participants were randomly assigned
to the Benson technique (n=30) and control (n=30)
groups (simple allocation using www.random.org).

The research tools included a demographic question-
naire comprising age, gender, job, marital status, and ed-
ucational level and summarized the fatigue questionnaire
of Brief Fatigue Inventory (BFI), including 10 questions.

The first question specifies the presence or absence of
unusual fatigue in the last week with yes or no answers.
The next questions assess the extent of current fatigue,
fatigue in the last 24 hours, the highest rate of fatigue in
the last 24 hours, the effect of last 24 hours, fatigue on
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overall activity, mood, walking ability, communication
with others, and the enjoyment of life. Each is measured
at a scale of 0-10. A zero score represents the lack of
fatigue, and a score of 10 indicates the highest level of
fatigue. Ultimately, the patient’s overall fatigue comes
from the total score of questions from 2-10 (9 questions)
and its division into 9. Zero reflects no fatigue, 0.1-3.9
indicates mild fatigue, 4-6.9 represent moderate fatigue,
9-9.9 show severe fatigue, and 10 is a sign of very severe
fatigue (Chen et al. 2016). This is a standard scale and
has been used in numerous studies. Several studies in
Iran have confirmed the reliability of this questionnaire
(Niino et al. 2014; Nunnari et al. 2015). Cronbach’s al-
pha coefficient of this scale was calculated as 86% in the
current study.

The study inclusion criteria were as follow: the diag-
nosis of MS (relapsing-remitting type) by a neurologist,
having a record at Shahid Beheshti Medical Center in
Kashan, gaining scores between 1 and 5 of the Expanded
Disability Status Scale (EDSS) benchmark, being aged
between 20 and 45 years, no history of attacks in the last
three months, no history of mental conditions, dementia,
and intellectual disabilities, and not practicing cognitive-
behavioral techniques, such as yoga and meditation for
up to 6 months before the intervention.

The study exclusion criteria were as follow: Unwilling-
ness to participate in the study, acute or chronic physical
or mental disorders (e.g. hepatotoxic, respiratory, car-
diac, skeletal, and renal diseases), The occurrence of any
MS complications during the study which prevent the
application of Benson relaxation technique and missing
more than two training sessions.

The disability status score of all the study patients was
estimated based on the disability determination ques-
tionnaire. Based on this scale, all patients with a score
of <5 were selected (Carpinella et al. 2014). Initially, 60
subjects who met the inclusion criteria and agreed to
participate in the study were recruited purposively. Af-
ter presenting the necessary explanations and the study
purpose and obtaining informed consent, patients were
randomly assigned into two intervention and control
groups using a random allocation method. To control
confounding factors and to prevent data contamination,
30 subjects were selected in the control group; then, 30
subjects were recruited in the intervention group.

The two groups were matched in terms of diet, medi-
cations, and treatment type. The educational content of
the sessions included questions and answers about the
benefits of relaxation and practical presentation of the

I
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technique. In these sessions, after explaining how the
exercises should be performed, the research units were
requested to conduct the exercises in the presence of the
researcher to ensure their accuracy. The sessions were
held in the room of the patients in the relevant depart-
ment by separating the patient’s bed from the others by a
partition and in coordination with the ward’s head nurse.
The research subjects performed the relaxation tech-
nique with the researcher for 20 minutes. The training
method was also provided to the research samples along
with the educational pamphlet. It included the training
process, and they were requested to relax for 20 minutes
every day, twice daily (in the morning and evening), for
a month, at their home.

The Benson relaxation technique instruction included
5 steps. The study participants were instructed to sit in
a relaxed position; close their eyes; relax all the body
muscles, beginning from the soles of the feet moving
forward up; breath in and out through nose and concen-
trate on breathing sounds, and silently say the word ‘one’
after exhalation (Rambod et al. 2013).

Table 1. The demographic data of the study participants
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Accordingly, in the intervention group, words, such
as God, prayer, Quran, and religion, were firstly used
according to the belief system of the patient. Based on
the literature, these words calm the patient (Mowla et
al. 2017). Then, it was suggested that the patient is in a
comfortable position, close his/her eyes and relax their
muscles; taking a deep breath; then, repeat the prayer
that he/she believes in and gives him/her peace of mind,
and clear his/her mind. In the control group, the re-
searcher was only present on the patient bedside, and no
intervention was performed. The control group received
routine care. The training sessions were held during the
patients’ hospitalization period. The technique contin-
ued during the hospitalization and after discharge from
the hospital. The study participants’ compliance with
the Benson relaxation technique was ensured via phone
contacts. They were also requested to complete a daily
self-report performance sheet. The first author that has
a training certificate in this field attended the MS center
every day for the participants’ performance follow-up
and reinforcements and collected their daily self-report
performance sheets. The first author’s cell phone num-

No. (%)
Variables P
Intervention Group Control Group
Age (y) Mean+SD 33+2.1 35+2.8 0.21
Male 18 (60) 16 (53.4)
Gender 0.52
Female 12 (40) 14 (46.6)
Unemployed 12 (40) 10(33.4)
Self-employed 1(3.3) 1(3.3)
Job Housewife 4(13.4) 6(20.2) 0.61
Employed 6(20) 5(16.7)
Retired 7(23.3) 8(26.4)
Single 2(6.7) 2(6.7)
Married 18 (60) 20 (66.7)
Marital status 0.34
Widow(er) 5(16.7) 8(26.6)
Divorced 5(16.7) 2(6.7)
BA of science and above 7(23.4) 5(16.7)
Degree Diploma 14 (46.4) 13 (43.4) 0.71
Under-diploma 9(30) 10(39.9)

Client- Centered Nursing Care
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Table 2. Pre-test-post-test mean fatigue severity values in patients with MS

MeanxSD
Tiredness Intervention Control
Before After P Before After P
Total tiredness 4.36+1.33 2.32+1.14 0.001 4.39+1.24 4.18+1.23 0.31
Current tiredness 6.61£1.16 5.10+1.32 0.001 6.21+1.26 6.11+1.29 0.24
Mean tiredness
during the past 24 4.41+1.22 2.24+1.11 0.01 4.42+1.32 4.40+1.28 0.32
hours
Highest tiredness
during the past 24 7.20+1.43 5.99+1.21 0.001 7.27+1.11 7.26+1.25 0.22
hours

ber was provided to the study participants, and they were
requested to contact him if they had any complications
or questions while performing the Benson relaxation
technique. Patients in both groups were urged not to use
other relaxation methods during the study. One month
after the intervention, the fatigue severity was evaluated
in both groups using the fatigue questionnaire.

The obtained data were analyzed in SPSS using the
Chi-squared test, Independent Samples t-test, and
Paired Samples t-test. Kolmogorov-Smirnov test was
used to check the normality of the collected data. A
Chi-squared test was applied for qualitative variables,
and Paired and Independent Samples t-tests were used
for the fatigue test.

3. Results

The achieved results suggested that the mean+SD age
of the intervention and control groups were 33+1.2 and
35+8.2, respectively (Table 1).

Table 2 presents that the total pre-test mean score of
fatigue in the intervention group was 33.1+36.4, and af-
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ter the intervention, it was decreased to 14.1+£2.2. This
difference was statistically significant (P=0.001). Fur-
thermore, the mean score of the highest level of fatigue
of the intervention group in the 24 hours before the inter-
vention was 20.7 1.43, and after the intervention, it was
5.9941.19; the difference was statistically significant
(P=0.001). However, this difference was not significant
in the control group (P=0.22).

The difference between the mean total fatigue, current
fatigue, mean fatigue over the past 24 hours, and the high-
est level of fatigue in the last 24 hours between the two
groups was Statistically significant (P<0.05) (Table 3).

Table 4 illustrates that the mean score of fatigue in the
last 24 hours significantly affected the overall activity,
mood, walking ability, normal work, communicating
with others, and the enjoyment of life before and after
the intervention in the test group (P<0.05). However, this
difference was not statistically significant in the control
group (P>0.05).

The collected data indicated that the mean value of the
last 24 hours fatigue effect on overall activity, mood,

Table 3. Comparing the pre-test and post-test mean difference* scores of fatigue severity in patients with MS in the two groups

Mean+SD Statistical Tests
Tiredness
Intervention Control P t
Total tiredness 2.04+0.19 0.21+0.01 0.001 2.54
Current tiredness 1.06+0.16 0.1+0.03 0.001 2.10
Mean tiredness during past 24 hours 2.1740.11 0.01+0.04 0.001 2.64
Highest tiredness during past 24 hours 1.21+0.22 0.01+0.14 0.04 1.98

* Difference between the mean value of the beginning and the end of the study.

Client- Centered Nursing Care
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Table 4. Comparing the mean 24-hour fatigue impact

MeanSD
M?;;;T;;ig;is;:::f:a Intervention Control
Pre-test Post-test P Pre-test Post-test P
Total activity 4.25+1.10 3.35+1.12 0.002 4.35+1.09 4.25+1.12 0.32
Behavior 4.35+1.23 3.60+1.10 0.005 4.35+1.14 4.20+1.13 0.41
Walking ability 4.25+1.13 3.33+1.16 0.03 4.45+1.21 4.46+1.32 0.12
Normal work 2.57+0.23 1.93+0.12 0.003 2.23+1.12 2.23+1.09 0.30
Communicating with others 2.60+1.11 1.56+0.10 0.04 2.55+0.01 2.53+0.11 0.21
Enjoying life 3.72+1.23 2.65+1.21 0.002 3.54+1.34 3.51+1.30 0.23
Client- Centered Nursing Care
Table 5. Comparing the mean difference* of the last 24 hours fatigue
N Mean+SD Statistical Tests
Intervention Group Control Group P t

Total activity 0.9+0.02 0.1+0.03 0.001 2.23

Behavior 0.75+0.13 0.15+0.01 0.04 2.54

Walking ability 0.92+0.03 0.01+0.11 0.001 1.97

Normal work 0.64+0.11 0+0.03 0.001 1.00

Communicating with others 1.04+1.01 0.02+0.1 0.02 2.87

Enjoying life 1.07+0.02 0.04+0.04 0.001 2.90

*Difference between the mean score of the beginning and the end of the study.

walking ability, normal work, communicating with oth-
ers, and life enjoyment before and after intervention be-
tween the two groups had a statistically significant dif-
ference (P<0.05) (Table 5).

4. Discussion

The present study findings suggested that Benson re-
laxation technique significantly reduced the mean value
of fatigue and its effect on overall activity, mood, walk-
ing ability, normal work, communicating with others,
and life enjoyment in patients with MS. Studies have
revealed that Benson relaxation technique significantly
affects the fatigue resulted from other chronic diseases,
including renal failure (Heidari Gorji et al. 2014), and
cardiovascular diseases (Seifi et al. 2018). Additionally,
fatigue reduction in patients with MS is probably due to
the effect of exercises on the motor and neuropsycholog-
ical systems (Motl et al. 2009; Heidari Gorji et al. 2014;
Seifi et al. 2018). Most studies have reported that fatigue
in patients with MS was significantly reduced as a re-
sult of aerobic training (Mathiowetz et al. 2007; Stroud
& Minahan 2009; Kahraman et al. 2018). Researchers
have associated this fatigue reduction on the impact of
aerobic training. Nazari et al. argued that the technique
of relaxation in 8§ sessions of 40 minutes twice a week
caused a significant difference in fatigue rate in patients
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with MS (Nazari et al. 2015). Some authors believe that
in this technique, the relaxation of the muscles releases
hormones and other chemicals in the body; therefore,
this process causes physical changes, like increased
blood flow in the hands and feet and reduces the severity
of fatigue (Solehati and Rustina 2015; Seifi et al. 2018).
Dayapoglu and Tan documented that slowly progressive
muscle relaxation techniques are effective in reducing
fatigue in patients with MS (Dayapoglu and Tan 2012).
Thus, the first hypothesis of the study, “Benson relax-
ation method affects the fatigue severity of patients with
MS”, was confirmed.

The present study results are inconsistent with those of
some studies. For example, in a study by Rampello et al.
aerobic training failed to reduce fatigue in non-affected
patients (Rampello et al. 2007). The current findings
were inconsistent with those of Newman et al. because
the level of fatigue in patients with MS in their inter-
vention group remained unchanged after applying aero-
bic exercise and relaxation (Newman et al. 2007). The
reason for such data discrepancy could be related to the
number of training sessions as well as the intensity of the
exercise used in the programs. Possible factors that jus-
tify different results about the effect of aerobic exercises
and relaxation on MS include different diets along with
patient compliance, type of the pharmacotherapy, type of
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aerobic training or anaerobic exercise, endurance and re-
sistance training, synchronous endurance and resistance
training, the intensity and duration of exercises, and the
method of measuring performance indicators along with
the amount of attention to mental counseling of patients
(Phyo et al. 2018).

The Benson relaxation technique mechanism is based
on mind control and muscle relaxation. The obtained
data suggested that this technique is an effective strategy
for reducing fatigue in patients with MS. It is recom-
mended that this method be applied in the care of these
patients.
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