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Abstract

Context: Multiple sclerosis (MS) is a neurological disease in which the myelin lining the central nervous system is damaged and
often occurs between the ages of 20 and 40. In addition to loss of motor, sensory, and cognitive function, patients with MS also
experience related symptoms such as depression, anxiety, stress, fatigue, and pain.
Objectives: The aim of this study was to systematically and meta-analyze the effectiveness of cognitive-behavioral, mindfulness
and acceptance and commitment (CMAC) therapies to improving the psychological symptoms of patients with multiple sclerosis
in Iran.
Methods: The study was conducted using preferred reporting items for systematic reviews and meta-analysis. This study examined
articles published from the beginning until November 20, 2021 in Persian and English on cognitive and behavioral interventions
performed in Iran, in order to influence psychological symptoms for people with multiple sclerosis. Articles relevant to research
were screened in external (Google Scholar, PubMed, Scopus, Science Direct, Web of Science) and internal databases (Sid, Magiran,
Ganj, Irandoc, Civilica). The quality of the included RCTs was assessed using the Cochrane guideline risk of bias tool. The results
were expressed in terms of mean difference (MD) and the corresponding 95% confidence interval. Data analyses were performed by
RevMan5.4.
Results: In the first stage of the search, 792 articles were obtained. After reviewing the titles of the articles, 701 articles were dis-
carded due to irrelevance and duplication and 91 articles remained. Finally, 21 studies were selected by reviewing the abstracts and
considering the inclusion criteria. Compared with the control group, the standardized mean difference (SMD) estimate depression
was 1.60 (2.27, 0.93), for anxiety 0.49 (0.80, 0.19), for stress 0.97 (1.70, 0.23) and for fatigue 0.19 (2.75, 1.25) had a positive effect; But no
significant effect on pain reduction equal to 0.49 (2.21, 1.23) was not found.
Conclusions: The meta-analysis in the posttest showed that the effects of CMAC were considerable on reducing depression, anxiety,
stress, and fatigue, but the effects were not notable for pain mitigation. Future high quality studies with follow-up evaluations are
needed to support the effects of CMAC on reducing symptoms in people with multiple sclerosis and to evaluate the interventional
features that enhance and maintain the effects.

Keywords: Acceptance and Commitment Therapy, Cognitive-Behavioral Therapy, Meta-analysis, Mindfulness, Multiple Sclerosis,
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1. Context

Multiple sclerosis (MS) is a neurological disease in
which the CNS-covering myelin is damaged. Based on the
data obtained from the Iranian MS Association, around
50,000 patients, i.e. 60 to 70 patients per every 100,000
people in Iran’s population have this disease (1).

Persons with MS (PwMS) in addition to losing motor,
sensory, and cognitive functions, also experience associ-
ated symptoms including depression, anxiety, stress, fa-
tigue, and pain (2, 3). Thus, PwMS confront numerous phys-
ical, mental, and emotional problems on a daily basis (4).
Although in the initial stages of the disease, the physical
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problems are usually limited, patients experience anxiety
and psychological distress (5, 6). Based on different stud-
ies, 48% of patients experience stress, anxiety, and depres-
sion within the first year following diagnosis (7, 8). De-
pression with prevalence of 50% is another common co-
morbid disease among PwMS (9). Fatigue is another com-
mon symptom of this disease (10) which is experienced by
around 80% of patients in its early stages (11). In a large epi-
demiological study based on a semi-structured interview,
it was reported that 43% of PwMS experience at least one
type of pain (12). The symptoms can be controlled to some
extent by pharmacotherapy, though considering the prob-
lems and side effects resulting from drugs, use of nonphar-
macological methods that can mitigate the negative symp-
toms seems logical. In recent years, nonpharmacological
methods such as cognitive behavioral therapy, mindful-
ness, as well as acceptance and commitment (ACT) ther-
apy have gained the interest of patients including PwMS,
and are known as complementary treatment. These treat-
ments have a holistic nature which are used for enhancing
the psychological and physical welfare of patients.

Cognitive behavioral therapy (CBT) is used for man-
agement of symptoms and increase of psychosocial conse-
quences for individuals suffering from chronic diseases (13,
14). The goal of CBT is to correct wrong interpretations, giv-
ing a sense of control over life, increasing positive as well
as constructive self-talks, and improving coping strategies
(15). There is evidence suggesting that CBT may be useful
in mitigating depression, anxiety, fatigue, disability, prob-
lems related to cognition, in addition to improving the
quality of life of PwMS (13, 16). Meanwhile, other therapies
of this field which are called third wave therapies are mind-
fulness plus acceptance and commitment therapy. Mind-
fulness refers to "attention to a special targeted method at
the present with no judgment" (17). Studies have shown
that training mindfulness is associated with decreased
anxiety, depression, stress, pain, as well as enhanced pos-
itive psychological functions (17, 18). Acceptance and com-
mitment therapy (ACT) refers to improving psychological
flexibility and is defined as the ability of facing challenging
experiences in an open and informed way as well as chang-
ing the individual behaviors for participation in valuable
activities (19). In acceptance-based therapies, unlike many
other treatments, no special value or lifestyle is imposed to
the person; rather in these treatments the clients make de-
cisions about change based on their own system of values
(20). The effectiveness of ACT has been confirmed for mit-
igating the depression, anxiety, stress, fatigue, and pain in
PwMS (21-23). Previous meta-analyses for PwMS have been
performed with a limited range of mindfulness-based in-
terventions (24), which have not covered different forms
of interventions including CBT, mindfulness-based stress

mitigation approach, ACT, or a wide range of symptoms.
Meanwhile, this meta-analysis is only specific to the inter-
ventions performed for PwMS in Iraq and so far no system-
atic review covering meta-analyses has been performed on
PwMS in Iran.

2. Objectives

The aim of this study is to summarize, evaluate, and
quantify the findings of controlled clinical trials on psy-
chological interventions that are based on CBT, mindful-
ness, and ACT for the symptoms of PwMS in Iran.

3. Methods

3.1. Sources of Information and Search Methods

This is a meta-analysis of randomized trials involv-
ing the effectiveness of cognitive-behavioral, mindfulness
and acceptance and commitment (CMAC) on psychologi-
cal syndrome of pwMS in Iran. In order to find the relevant
published studies, search was performed from the begin-
ning of 20 November 2021 across both Iranian databases
(Sid, Magiran, Irandoc, Civilica, Iranmedex) and foreign
ones (Web of Sciences, PubMed Cochrane Library Scopus,
Google Scholar). The key search terms associated with
interventions and the population (MS) were combined
to identify the relevant literature. The search was done
through both Persian and English keywords including cog-
nitive behavioral therapy, acceptance and commitment
therapy, mindfulness, dialectical behavioral therapy, clin-
ical trial, multiple sclerosis, MS, anxiety, depression, stress,
pain, fatigue, and systematic review. Search and investi-
gation of the eligible studies were performed by two in-
dependent researchers in terms of the inclusion criteria
along with methodological quality assessment of the cho-
sen studies.

3.2. The Selection Criteria of Studies

Initially, the abstract of papers was examined. Then,
based on the inclusion criteria, the full text of the papers
was inspected. The papers with these features were cho-
sen for this meta-analysis: (1) the study should have been
a randomized clinical trial (RCT) with pretest and posttest
with control group; (2) the participants in the study should
have had MS regardless of age, gender, types, and inten-
sity of symptoms; (3) the study should have had reported
pretest and posttest results in symptoms including depres-
sion, anxiety, stress, fatigue, or pain among PwMS; (4) the
outcomes should have been evaluated using criteria with
tested or reported psychometric features; (5) the study
should have been done in Iran and published in a credible
journal.
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3.3. Measuring the Effect

The reported mean, standard deviation (SD), and sam-
ple size of the intervention plus control groups in stud-
ies were introduced in an Excel file and then inputted into
RevMan 5.4.1 software for meta-analysis. The standardized
mean difference (SMD) with confidence interval of 95% was
used as a summary statistic for measuring the effect of
intervention to calculate the outcomes measured by vari-
ous assessment tools (25). In order to incorporate the het-
erogeneity of studies resulting from the variety in partic-
ipants and interventions, weighting of studies was done
based on the sample size and experimental errors, random
effects model with inverse variance method (26).

4. Results

Overall, 792 papers were identified across databases
(Figure 1). The search results of different databases were
merged using EndNote software and similar studies were
removed. After eliminating 701 irrelevant studies, 91 pa-
pers were screened based on the title and abstract. After
reading the full text, other papers were excluded because
of the reasons mentioned in Figure 1. Eventually, 21 papers
fulfilling the inclusion criteria were chosen for the present
review.

4.1. The Characteristics of Included Studies

The main characteristics of 21 eligible RCTs are summa-
rized in Table 1. The included interventions were as follows:
mindfulness-based stress reduction (MBSR) four studies
(27-30), ACT five studies (22, 23, 31-33), CBT eight studies (31,
34-38), MBSR and CBT four studies (39-44). Out of 21 stud-
ies, in 20 of them the sessions had been held as in person
(21-23, 27-41, 43), and in one study it had been done using
Telegram application (42). Fifteen studies had been done as
8-session, four as 10-session, and three as 9-session studies.
The minimum sample size was 20 and maximum was 70
with the mean of 36.72. Four studies had been conducted
in Tehran (33, 35, 42, 43), four in Isfahan (22, 23, 36, 45), and
others in different cities of Iran. Out of the studies, in seven
of them, the gender of patients was unspecified (22, 27, 30,
34, 35, 40, 41). In six studies, the age of patients had not
been mentioned (32, 34, 36, 40, 42, 44), and in other stud-
ies the mean age of the patients was 35.06 years. The type
of MS had not been mentioned in any of the studies.

4.2. The Results of Risk of Bias (ROB) Assessment

Two authors separately evaluated the risk of bias based
on Cochrane guideline. Assignment concealment and bias
of reporting were evaluated as low risk in 70% of stud-
ies, and unknown bias in 30%. In all studies out of seven

domains, the domain related to blinding of participants
and personnel in about 90% of the included clinical trials
was evaluated as unknown risk of bias (RoB), as these stud-
ies had not reported sufficient information for judgment
about blinding of participants and personnel. The bias of
random sequence generation was evaluated as low risk in
20% of studies (23, 29, 31, 33, 44), and as unknown risk in 75%
of studies (Figures 1 and 2).

4.3. The Results of Meta-analysis of Effects

4.3.1. Effects of CMAC on Depression

The first meta-analysis in which 10 clinical trials (181
participants) was investigated, SMD using the random ef-
fects model was 1.60 with confidence interval 95% (0.93,
2.27). Since the confidence interval did not cover zero, it
suggests strong evidence of the positive effect of the ther-
apy. I2 which is a criterion of heterogeneity representing
the percentage of variance across studies (25) was 86%, in-
dicating that 86% variance in estimating the effect of ther-
apy was due to real differences of studies (heterogeneity)
and only 14% was because of chance (Figure 3).

4.3.2. Effects of CMAC on Anxiety

The meta-analysis on 12 studies and the largest sam-
ple size (187 participants) showed the effect of CMAC on
anxiety reducing in the posttest in comparison to control
groups (SMD = 0.49, 95% CI = [0.19, 0.80]) (Figure 4).

4.3.3. Effects of CMAC on Stress

The meta-analysis on six clinical trials (125 partici-
pants) indicated that the overall effect of CMAC on stress
reducing in the posttest (SMD = 0.97, 95% CI = [0.23, 1.70])
was statistically significant in comparison to the control
groups (Figure 5).

4.3.4. Effects of CMAC on Fatigue

The effects of CMAC on reducing the fatigue symptoms
were examined in seven studies (177 participants). This
meta-analysis revealed the effect of CMAC on reducing fa-
tigue in the posttest in comparison to the control groups
(SMD = 0.19, 95% CI = [1.25, 2.57]) (Figure 6).

4.3.5. The Effects of CMAC on Pain

The meta-analysis on four clinical trials (75 partici-
pants) showed that the total effect of CMAC on pain reduc-
ing was not statistically significant in the posttest (SMD =
0.49, 95% CI = [1.23, 2.21]) compared to the control groups
(Figure 7).
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Figure 1. Levels of search and selection of articles (flow diagram)

5. Discussion

This systematic review and meta-analysis evaluated 21
clinical trials evaluating the effects of CMAC on depres-

sion, anxiety, stress, fatigue, and pain of PwMS. The meta-
analysis in the posttest showed that the effects of CMAC
were considerable on reducing depression, anxiety, stress,
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Figure 2. The diagram of risk of bias

Figure 3. Forest plot of effects of CMAC on depression

Figure 4. Forest plot of effects of CMAC on anxiety
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Figure 5. Forest plot of effects of CMAC on stress

Figure 6. Forest plot of effects of CMAC on fatigue

Figure 7. Forest plot of effects of CMAC on pain

and fatigue, but the effects were not notable for pain mit-
igation. The findings of this meta-analysis have been in
line with previous meta-analysis findings for other popu-
lations, as they also reported the effects of CMAC on allevi-
ating the symptoms of depression, anxiety, stress, fatigue,
and pain. A meta-analysis on seven clinical trials showed
considerable effect of CBT on mitigating the depression
symptoms of PwMS posttest (46). Van Kessel et al. (47) com-
pared CBT and relaxation therapies, and found that CBT
lead to more significant improvement in the extent of fa-
tigue, depression, anxiety, and stress of PwMS.

In interpreting the effectiveness of CBT, it can be stated
that with increasing the awareness of patients about nega-
tive thoughts, cognitive errors, and with emphasis on ac-

tive coping strategies such as attempts for doing tasks,
in spite of presence of symptoms and ignoring them, the
severity of psychological symptoms would diminish. This
approach by correcting cognitive errors of the patient al-
lows them to liberate themselves from do’s and don’ts as
well as idealistic thoughts. Further, existence of behavioral
strategies which are a step for activating the patient helps
them not to drown in patient role and get engaged with
daily activities as much as possible (48).

Studies performed over the past two decades have
provided massive data on supporting the usefulness and
efficiency of mindfulness-based therapies on mitigating
stress, depression symptoms, improving cognitive execu-
tive functioning of PwMS brains, and even other physical
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diseases such as chronic pain and cancer (49).
Han (24) in a meta-analysis by investigating 23 clinical

trials reported the effects of mindfulness and acceptance-
based therapies as significant on mitigating the symptoms
of depression, anxiety, stress, and fatigue, but the effects
for pain mitigation were not significant. Simpson et al.
(50) observed the effect of mindfulness-based interven-
tion on mitigating the symptoms of depression and anx-
iety from eight clinical trials, moderate effect on reducing
stress from six clinical trials, and small effect on alleviating
fatigue from seven clinical trials.

Carletto et al. (51) included 10 controlled clinical
trials in meta-analyses, and found moderate effects of
mindfulness-based interventions on mitigating the symp-
toms of depression and anxiety. In immediate posttest
(nine studies for depression symptoms and eight studies
for anxiety) as well as follow-up (seven studies for depres-
sion symptoms and six studies for anxiety), they observed
large effects on stress mitigation in immediate posttest
(five studies) and follow-up (four studies) as well as moder-
ate effect on mitigating fatigue in the immediate posttest
(eight studies) which diminished in the follow-up (six stud-
ies).

Training mindfulness is helpful in reducing men-
tal preoccupations of individuals with negative self-
assessment which leads to increased negative symptoms
of patients. This technique trains patients to steer away
from their self-critical cognitions, and observe them only
with awareness with no judgment, without any need
to separate from them, they would attach to them, and
modify or control them (52).

Similar to and in line with the results of meta-analysis
of efficacy of ACT on improving the PwMS symptoms, meta-
analysis of Li et al. (53) also found that ACT had moderate
to considerable effects on mitigating anxiety, depression,
and stress, as well as improving hope in patients with can-
cer. Hughes et al. (54) also reported the effectiveness of
ACT therapy on pain as trivial. ACT therapy is a therapeutic
method in which individuals are trained to instead of men-
tal and practical avoidance from disturbing thoughts and
situations, have active and effective coping with thoughts
and emotions, refrain from avoidance, and by establish-
ing accessible goals and commitment to them, they cope
with the condition (55). In explaining the findings of the
present meta-analysis regarding the effectiveness of ACT
therapy on mitigating the symptoms of PwMS, it can be
stated that implementation of these therapeutic approach
leads to development of psychological flexibility in PwMS,
and this brings about changes in the suffering and mood
of patients.

The studies included in the present meta-analysis were
similar to previous studies of meta-analysis about CMAC

for other populations in terms of types, duration, and form
of CMAC intervention (24, 47, 53, 54). Similar to the stud-
ies incorporated in the present paper, CMAC was presented
mostly in group and in eight weekly sessions in the previ-
ous meta-analysis papers. However, the difference of this
meta-analysis with previous meta-analysis was in assess-
ment of CBT, ACT, and MBSR for reducing the symptoms of
PwMS; in previous studies, only one of the mentioned ther-
apies had been examined but in our review involved more
studies compared with previous meta-analyses for individ-
uals with MS. Another difference of this study with previ-
ous meta-analysis was in the region of conducting the in-
cluded studies. These studies had been performed in Iran.
Generally, no larger effects were found in the current study.

5.1. Strengths and Limitations

Nevertheless, several strengths and limitations have
taken into account in this review. The strong point of this
study was that it has been the first meta-analysis on the ef-
fectiveness of CMAC on mitigating the symptoms of PwMS
in Iran. One limitation was use of available sampling, small
sample size, and not having follow-up test in the assessed
studies, which would affect its generalizability. Another
limitation was that the studies were only limited to Iran.
None of the studies had specified the type of MS. In this
study, the effectiveness of three therapeutic methods was
evaluated, which can impair data collection because of
considerable scattering. A meta-analysis (24) on four clini-
cal trials also showed that MBSR therapy for mitigating the
pain symptoms in PwMS was not significant in comparison
to the control group. The reason of this similarity can be
small sample size and limited studies. Most of the studies
chosen for the meta-analysis had no follow-up stage. The
available studies include different types of MBSR, ACT, and
CBT. It is suggested that future studies deal with examining
the effects of DBT as well.

5.2. Implications for Clinical Practice and Future Research

This review found evidence for the effects of CMAC on
the mood of patients with multiple sclerosis. It is rec-
ommended that these treatments be applied to improve
the quality of life of pwMS. We recommended to investi-
gate the effectiveness of each treatment approach sepa-
rately in future meta-analysis studies. Also Future studies
should ensure that rigorous of methodology, mainly ade-
quate randomization, allocation concealment, intention-
to-treat analysis, and blinding of at least outcome asses-
sors.

5.3. Conclusions

Current evidence suggests that CMAC showed effica-
cious on depression, anxiety, stress and fatigue in pwMS,
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however, no significant effect was found in the meta-
analysis for effectiveness in reducing pain. Given the high
prevalence and often associated mood symptoms in pwMS,
the low cost of CMAC makes it a self-management op-
tion for reducing mood symptoms in pwMS. Future high-
quality studies with follow-up evaluations are needed to
support effects of CMAC on reducing symptoms common
to pwMS and to examine intervention features that in-
crease and maintain intervention effects.
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