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ABSTRACT
Introduction: The previous studies showed that fatigue is a very common symptom in patients diagnosed with multiple
sclerosis (MS) and has the greatest effect on their activities of daily living. Benson relaxation technique (BRT) is one of
the most relaxation techniques used to decrease fatigue, improve emotional status and quality of life in patients with
several chronic diseases. This study aimed to investigate the effect of BRT on fatigue level of patients diagnosed with MS
in Jordan.
Methods: This is a quasi-experimental repeated measure study. It involved six neurological clinics in the Ministry of
Health and five neurological clinics at private hospitals. In this study, 95 patients returned the completed questionnaire
and attended BRT.
Results: The mean age of the patients was 33 years. Females accounted for 60% of the patients and almost half of the
patients were single. All patients reported having a university degree and three-quarters of the patients were employed.
Almost, two-thirds of the patients reported having not more than 1 time of relapse in the past 2 years. The majority of
them reported <3 years from the confirmed diagnosis. Findings showed a statistical significant reduction in the overall
level of fatigue including physical, cognitive, and psychosocial fatigue of patients with MS after BRT (p < 0.001).
Conclusions: Results suggested that this technique is a very effective strategy for reducing fatigue in patients with MS.
Therefore, in addition to prescribing medication, it is recommended that this method be applied in the care of patients
diagnosed with MS.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic autoimmune,
inflammatory neurological disease that affects the central
nervous system of the individual, with an unknown etiology (1). According to Atlas of MS, the estimated number of
individuals diagnosed with MS worldwide increased to 2.8
million in 2020 (2,3). The prevalence of MS is increasing
globally, with approximately 36/100,000 population; most
cases are among young people, and women have twice the
risk of men (3-5). Prevalence is expected to continue rising
in the Middle East, in line with worldwide trends (6).
Symptoms experienced by individuals diagnosed with
MS vary depending on the location and size of involved
areas of the central nervous system (7). Some symptoms
*Corresponding author: Rami Masa’Deh, Applied Science Private University,
Amman, Jordan. E-mail: r_masadeh@asu.edu.jo; Phone: +962 79 6067657
Submitted: 30 March 2021/Accepted: 01 October 2021
DOI: https://doi.org/10.17532/jhsci.2021.1229
81,9(56,7<2)6$5$-(92
)$&8/7<2)+($/7+678',(6

commonly include pain, sensory problems, visual disturbances, elimination dysfunction, impaired mobility, mood
changes, cognitive changes, and fatigue (8,9). Studies have
shown that the very common symptom of fatigue – defined
as an individual perception of deficiency in the physical or
mental energy which affect the daily activities (10) – is particularly significant in its impacts on the activities of daily
living of individuals diagnosed with MS (11,12). Fatigue
plays a major role in the MS disease process. It is usually
present at the time of diagnosis and in most cases represents a main complaint of individuals seeking neurological consultation (13). Unfortunately, fatigue remains one of
the most difficult symptoms to manage (14,15).
Fatigue affects the overall quality of life, daily life activities,
overall well-being, social relationships, and employment
status of individuals diagnosed with MS, as well as imposing financial burdens on them, their families, and their
communities (16,17). The concatenation of diverse factors
associated with fatigue for individuals diagnosed with MS
underscores the need for research to develop optimum early
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interventions/management for fatigue among such service
users.

•

The previous studies highlighted the importance of multidisciplinary care, including both advanced pharmacological
and non-pharmacological approaches, in the management
of fatigue in individuals diagnosed with MS (1,18). Several
non-pharmacological techniques have been used to manage
fatigue (19), including physical rehabilitation and physical
exercise/fitness, which were found to have positive impacts
on level of fatigue and quality of life of individuals diagnosed with MS (20). Moreover, behavioral therapy (including energy management education and self-management)
and relaxation techniques (such as reflexology and massage
therapy) were found to be effective (21-23).
Benson relaxation technique (BRT) is one of the most
popular relaxation techniques used to decrease fatigue, and
improve emotional status, sleeping, and quality of life in
individuals with several chronic diseases (24,25). BRT has
been found to be effective in managing fatigue in individuals with chronic renal failure undergoing hemodialysis,
individuals with heart failure, and those diagnosed with
MS (24-26). However, while BRT seems to be effective
in managing fatigue in individuals with chronic diseases,
its impact on fatigue among people diagnosed with MS in
Jordan has not been examined. Furthermore, most previous studies focused on the severity of fatigue as an outcome
variable. Therefore, this study aimed to investigate the
effect of BRT on multidimensional fatigue levels of individuals diagnosed with MS to answer the following research
question: Is there an effect of BRT on reducing the fatigue
level of individuals diagnosed with MS?

•

METHODS

Study is designed as repeated measure pre-post
quasi-experimental study. The study involved six neurological clinics in the Ministry of Health and five neurological clinics at private hospitals. All of them are located
in Amman. The study population included all individuals
diagnosed with MS in Jordan. A non-random convenience
sampling technique was used to recruit individuals. The
inclusion criteria were: (a) Having a medical diagnosis
of MS and (b) being able to understand, read, and write
Arabic. Exclusion criteria were: (a) Having a psychotic disorder (as documented in their medical file), (b) receiving
psychotherapy during the previous 6 months, (c) attendance
of any intervention targeting physical health and/or fatigue
during the previous 6 months, and (d) absence from more
than 2 of the BRT intervention sessions. Data were collected
from June 2020 to December 2020. The sample size was calculated using G power software (27). Taking into consideration, the main statistical tests used in this study (i.e., paired
t-test), assuming a power of 80%, an α level of 0.05, and
medium effect size, a total of 92 individuals were deemed
sufficient to detect any effect of BRT on patient fatigue. In
this study, 130 individuals were approached and 122 consented to participate; of these, 95 completed and returned
the questionnaire, representing a 78% response rate.
As study instruments, we used:
•

•
•
•
•

•
•
•
•

Sociodemographic characteristics: Age, gender, level
of education, employment status, marital status,
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duration of disease, and frequency of relapse during
the preceding 2 years.
Arabic version of Modified Fatigue Impact Scale
(FIS): The FIS was initially developed in 1994 (28),
which was superseded by the Modified FIS (MFIS).
MFIS has been examined with 180 individuals
diagnosed with MS from different European countries (29) and translated into 30 languages, including
Arabic (30,31). It displays good validity and reliability,
with Cronbach’s alpha coefficient values ranging from
0.77 to 0.90 in many previous studies and different
languages, including Arabic (30-34). The Arabic version of MFIS was used in this study, and participants
were asked about the effect of fatigue during the past
4 weeks. The assessment included 21 items with a scale
of 0–4 points (0 = never, 1 = rarely, 2 = sometimes,
3 = often, and 4 = almost always). Items on the MFIS
can be aggregated into three subscales, with a range of
scores: Physical subscale (ranging from 0 to 36), cognitive subscale (ranging from 0 to 40), and psychosocial
subscale (ranging from 0 to 8), as well as into a total
MFIS score (ranging from 0 to 84). All items are scaled
so that higher scores indicate a more significant impact
of fatigue on individuals’ activities. In this study, the
Arabic version of MFIS showed good reliability, with
a Cronbach’s alpha of 0.87 for the total score ranging
from 0.85 and 0.90 for all subscales.
BRT: The interventionist was one of the research team
members who are a licensed expert in relaxation techniques, holding a professorship in psychosocial health.
Individuals received two sessions of BRT, each of 1 h
duration, in a private room provided by the selected
hospitals/clinics. Individuals performed BRT in the
presence of the interventionist, who provided feedback
by evaluating the participants’ skills in performing the
technique, and ensured that had acquired sufficient
skills to do it alone. A video of BRT was displayed to
participants during the sessions. Moreover, a CD of
BRT was provided, with handout copies about the performance of BRT, so individuals could watch the video
and read the instructions when needed. Individuals
were instructed to perform the BRT according to the
following steps:
Sit quietly in a comfortable position.
Close your eyes.
Deeply relax all your muscles, beginning at your feet,
progressing up to your face, and keep them deeply
relaxed.
Breath through your nose. Become aware of your
breathing. As you breathe out, say the word “one”
silently to yourself. Breathe in deeply for 3 s through
the nose; hold the breath for 3 s; then exhale slowly for
four seconds through the mouth.
Continue for 10 min. You may open your eyes to
check the time, but do not use an alarm.
When you ﬁnish, sit quietly for several minutes at first
with closed eyes, and later with opened eyes.
Do not worry about whether you are successful in
achieving a deep level of relaxation. Maintain a passive
attitude and permit relaxation to occur at its own pace.
When distracting thoughts occur, ignore them, and
continue repeating “one.” With practice, the response
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should come with little effort. Practice the technique
twice a day, but not within 2 h after any meal, as the
digestive processes seem to interfere with the elicitation of anticipated changes.

the difference in fatigue and its subscales according to gender, education, employment status, time since diagnosis,
and number of relapse events.

Individuals were instructed to perform the BRT 2 times a
day for 10 min at home, for 8 weeks, at two specific times,
with 7–8 h intervals between each episode. The participants
were emphasized not to forget to perform the technique.
However, if they forget to do it, they were asked to do it as
soon as possible.

RESULTS

Table 1 presents the sociodemographic characteristics of
the individuals diagnosed with MS. Individuals reported an
approximate mean age of 33 years. Exactly 60% of participants were female, and almost half of them were single. All
participants reported having a university degree (the majority of them had baccalaureate degrees), and three-quarters were employed. Almost two-thirds reported having
not more than 1 time of relapse in the preceding 2 years.
Individuals were asked about the time elapsed since diagnosis, the majority of them reported that they had been
diagnosed for <3 years.
Paired samples t-test was conducted to investigate the BRT
impact on the level of overall fatigue, including physical,
cognitive, and psychosocial subscales in individuals diagnosed with MS (Table 2). First of all, the difference in level
of overall fatigue pre- and post-intervention was checked.
Findings showed that there were significant reductions in
the levels of overall fatigue after attending BRT (post-intervention). The mean level of fatigue decreased from 48.82 ±
14.95 pre-intervention to 34.34 ± 11.59 post-intervention
(t [94] =13.79, p < 0.001). The magnitude of the difference
was checked, revealing eta-squared = 0.6, indicating a large
effect size.
With regard to the fatigue subscales, the mean level of physical
subscale was significantly decreased from 21.62 ± 6.28 pre-intervention to 13.39 ± 4.64 post-intervention (t [94] = 17.92,
p < 0.001). The magnitude of the difference was checked;
eta-squared = 0.7 indicates a large effect size. Moreover, the

There was a self-reporting “performance record form” which
was filled out daily by the participants, to ensure their BRT
compliance. Every week, the interventionist met the participants to encourage them to perform the technique and
to collect their “performance record form.” Moreover, to
ensure that the participants were performing the intervention appropriately, they performed the technique again in
the presence of the interventionist.
The interventionist established a group on WhatsApp for
all the participants and sent them the BRT video twice a
day at specific times, to remind the participants to perform
the technique. Furthermore, an identification card of the
interventionist was given to the participants, and they were
asked to contact the interventionist if they had any questions regarding the technique.
Before starting with the data collection process, ethical approvals were gained from the Institutional Review
Board of the Applied Science Private University and from
the Jordanian Ministry of Health to collect data from
governmental hospitals (IRB number: 2020-2021-1-1).
These were presented to the private sector hospitals/clinics involved in the study, who subsequently granted access.
Participants’ rights, such as voluntary participation, privacy,
confidentiality, and the right to withdraw at any time without giving a reason, were guaranteed and explained to all
participating individuals. Participants were informed that
all collected data was securely stored (i.e., in locked filing
cabinets and password-protected computers), accessible
only to the research team, and that no personally identifying information would be reported in this study.

TABLE 1. Sociodemographic characteristics of participants (N=95)
Variable
Age (years)
Gender
Male
Female
Marital status
Single
Married
Divorced
Education
Baccalaureate
Master
Employment status
Employed
Unemployed
Duration of disease (years)
<1
1–2
2–3
>3
Relapses during the past 2 years
0
1
2
3

An invitation letter and an information sheet were sent to
potential participants. The researchers’ contact details were
provided on the information sheet for those who wanted to
participate or who had any enquiries about the study. An
informed consent form was signed by those who agreed to
participate in the study. Those who wanted to participate
and were willing to attend the program were included in
the study. The participants then filled out questionnaires
before the implementation of the program. The course was
then implemented over 8 weeks. After that, participants
filled out the questionnaires again.
Data were analyzed using the SPSS version 25 (35). All
numbers in the results were rounded up to the closest
two decimal points. The level of significance was set as
0.05, therefore, any p < 0.05 was considered significant.
Descriptive statistics were used to describe the sociodemographic characteristics. A paired t-test was conducted
to check any differences in fatigue before and after implementing the course. An independent t-test and a one-way
analysis of variance (ANOVA) were conducted to examine
156

N (%) or M±SD
32.85±5.70
38 (40)
57 (60)
49 (51.6)
43 (45.3)
3 (3.1)
82 (86.3)
13 (13.7)
72 (75.8)
23 (24.2)
10 (10.5)
39 (41.1)
33 (34.7)
13 (13.7)
33 (31.4)
34 (32.4)
14 (13.3)
24 (22.9)
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TABLE 2. Pre‑ and post‑intervention fatigue levels (N=95)
Variable
Overall fatigue
Physical fatigue
Cognitive fatigue
Psychosocial fatigue

Pre‑intervention
M±SD
48.82±14.95
21.62±6.28
17.74±6.76
4.71±1.99

Post‑intervention
M±SD
34.34±11.59
13.39±4.64
13.42±5.65
3.21±1.77

mean level of cognitive subscale was significantly decreased
from 17.74 ± 6.76 pre-intervention to 13.42 ± 5.65 post-intervention (t [94] = 9.19, p < 0.001). The magnitude of the
difference was checked; eta-squared = 0.4 indicates a large
effect size. Finally, the mean level of psychosocial subscale was
significantly decreased from 4.71 ± 1.99 pre-intervention to
3.21 ± 1.77 post-intervention (t [94] = 5.61, p < 0.001). The
magnitude of the difference was checked; eta-squared = 0.2
indicates a large effect size.

t

p‑value

13.79
17.92
9.19
5.61

<0.001
<0.001
<0.001
<0.001

relaxation technique (39). In the same line, BRT was applied
in a clinical trial study conducted in Iran among 60 individuals diagnosed with MS divided into two equal experimental and control groups showed that the mean level of
fatigue was significantly reduced after the intervention for
those who attended BRT sessions (26). One explanation of
this reduction could be due to BRT turning off the fightor-flight response, and reducing the level of neurotransmitters, which brought the body back to a pre-stress state. This,
in turn, reduced muscle tension and minimized negative
impacts, such as fatigue (40). Consistently, another study
compared the effects of reflexology and relaxation on pain
in women suffering from MS and showed a significant
decrease in pain 3 months following the intervention (41).
It seems that relaxation methods could decrease fatigue and
improve quality of life in individuals with chronic diseases,
particularly MS.

An independent samples t-test was conducted to investigate the difference in fatigue and its subscales according
to gender, education, and employment status before the
intervention. Results showed no significant differences in
fatigue according to any of the above-mentioned variables.
Moreover, a one-way ANOVA to examine the difference in
fatigue and its subscales according to time since diagnosis
and number of relapses showed no significant differences in
the above-mentioned variables.

The Arabic MFIS used in this study had three subscales
(i.e., physical, cognitive, and psychosocial). The results
showed that the mean levels of physical, cognitive, and
psychosocial fatigue subscales were significantly decreased
post-intervention. This means that the effect of fatigue on
overall physical activity, cognitive and emotional status, and
socializing with others was reduced after the intervention.
This corroborates some previous studies which reported
that relaxation techniques improved physical fatigue (24).
This is because relaxation of the muscles releases hormones
and other chemicals in the body, causing physical changes,
like increased blood flow in the hands and feet, and reduced
severity of fatigue (24). Second, similar to findings of the
current study, cognitive fatigue was found to be reduced in
a randomized clinical trial of 60 individuals after attending
BRT (42). One explanation of this reduction is that cognitive fatigue in MS is related to parasympathetic activity,
reduced responsiveness, and an inflammatory process in
the brain (43). BRT could rebalance the neurotransmitters,
parasympathetic activity, and therefore improve cognitive
fatigue. Finally, a systematic review of 20 studies concerning fatigue in individuals diagnosed with MS concluded
that psychological interventions were found to decrease
MS-related psychosocial fatigue in all reviewed studies (44).
It seems that there is consensus in the literature that relaxation interventions could improve physical, cognitive, and
psychosocial fatigue in individuals diagnosed with MS.

DISCUSSION

Fatigue is a common and pervasive MS symptom, which
impairs activities of daily living and quality of life among
individuals diagnosed with MS. This study aimed to examine the effect of BRT on MS patient fatigue. The mean age
of individuals diagnosed with MS in Jordan, according to
the random sample used in this study, was 33 years, with
females representing 60% of the individuals; these characteristics reflect global trends, as the average age of MS
diagnosis worldwide is around 32 years old, and females are
almost twice as likely to live with MS than males (3). In the
Middle East and North Africa, the mean age of individuals
diagnosed with MS is around 29 years, and the female-tomale ratio ranges from 1.3:1 in some countries to 1.8:1 in
others (5).
The findings of this study showed that the majority of the
individuals had baccalaureate degrees, and three-quarters of
them were employed. This level of education is expected,
as all individuals were young, and data from the Jordanian
Department of Statistics showed that the percentage of
people having a bachelor degree and above for those older
than 22 years is 95% of the population, and the unemployment rate for the year 2020 was 24% (36). The results of
this study showed that almost two-thirds of the individuals
reported having one relapse incident during the preceding
2 years. Similarly, the previous international studies form
the United States and United Kingdom showed that individuals diagnosed with MS had approximately one to two
relapses over a 2-year period (37,38).

CONCLUSIONS

BRT is based on mind control and muscle relaxation. The
results of this study showed that this technique is a very
effective strategy for reducing fatigue in Individuals diagnosed with MS. Therefore, it is recommended that this
method be applied in the care of these individuals as a complementary therapy alongside conventional pharmacological treatment for fatigue. To improve the early management

This study delivered BRT to individuals diagnosed with
MS, and findings showed a significant reduction in the
overall level of fatigue after the intervention. Fatigue among
patients with MS was found to be improved after muscle
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of fatigue related to MS, individuals should be transferred to
specialized centers that apply relaxation techniques. Health
authorities should facilitate this transition. Relaxation
should decrease their fatigue and improve their quality of
life. Moreover, the findings of this study form the baseline
for future studies examining the effect of relaxation techniques on fatigue in individuals diagnosed with MS in the
region. Future research could examine the effectiveness of
other non-pharmacological interventions on fatigue among
individuals diagnosed with MS, and compare their results
with those achieved using BRT.
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