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Effects of Duloxetine on Gastrointestinal Symptoms,
Depression, Anxiety, Stress, and Quality of Life in Patients with
the Moderate-to-Severe Irritable Bowel Syndrome
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Background: Irritable bowel syndrome (IBS) is a chronic disease. There are very few studies on the Duloxetine efficacy in improving the
gastrointestinal and psychological symptoms, in IBS. The current study attempted to evaluate the effectiveness of Duloxetine in symptoms
and quality of life in moderate-to-severe IBS patients.

Materials and Methods: This is a double-blind placebo-controlled clinical trial in which the population is composed of 37 patients with
moderate-to-severe IBS in Isfahan from March 2018 to March 2019. For the intervention group, Duloxetine was administered for three months,
and the treatment protocol was the same for the control group but using a placebo. The severity of IBS symptoms, quality of life, and negative
emotions such as depression, anxiety, and stress were assessed.

Results: Our data showed no significant difference between the two groups of the study for the severity of IBS symptoms (P value = 0.150);
however, in the intervention group, it was significantly lower than controls after six, eight, and ten weeks of the intervention (P value = 0.023).
Overall evaluation of the quality of life in patients indicated significantly higher quality of life in the Duloxetine group than the control group
from the eighth week to the twelfth week after the intervention (P value <0.038). Anxiety and stress in the Duloxetine group were significantly
lower than controls after the intervention (P value <0.05).

Conclusion: Duloxetine is probably helpful for reducing anxiety, stress, and the severity of symptoms in IBS patients. It also could increase
the quality of life in patients.
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INTRODUCTlON IBS is often accompanied by psychological disorders such as
anxiety and depression, problems in the life quality, disability
as well as problems with job affairs and absence from work,
and massive spending.*# Although the psychologic factors
are not a part of IBS by itself, it plays a critical role in

Irritable bowel syndrome (IBS) is a disabling chronic
disease which is one of the functional gastrointestinal
disorders (FGIDs), presented with abdominal discomfort/pain
and difficulties in excretion and intestinal functionality.! In
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disease progression and clinical consequences. It has also
been declared that personality traits could be related to
IBS. An instance, Sharbafchi and colleagues indicated that
higher scores of extraversion, conscientiousness, openness,
and agreeableness could be associated with lower risks of
functional dyspepsia, and as a result, psychiatric consultations
have high clinical importance in gastrointestinal diseases.
Stress, anxiety, and depression are strongly and commonly
associated with the onset and intensity of signs and symptoms
of IBS.[67]

IBS treatments included an appropriate patient—physician
relationship, fostering the patient’s assurance, proper diet, and
removing the most frequent IBS symptoms (pain, diarrhea, and
constipation). Antidepressants, in addition of their effects on
mood, can act as analgesics in patients with chronic pain.!®!

The common antidepressants used for IBS are serotonin-
norepinephrine reuptake inhibitors (SNRIs), selective serotonin
reuptake inhibitors (SSRIs), and tricyclic antidepressants
(TCAs).!

TCA or SNRIs have large benefits with reducing of pain and
SSRIs can reduce anxiety, obsessiveness, or phobic behaviors.
The TCAs may modify pain perception through a central
mechanism. They also cause peripheral effects on motility,
gut secretion, changes in visceral afferent signaling, and
smooth muscle effects on viscera. However, treating comorbid
anxiety and depressive disorders requires higher dosages of
TCAs than are used to treat functional bowel disorders.!'”
Significant and common side effects of the TCAs, such as
cardiovascular effects and anticholinergic properties, may limit
their tolerability in this population.

Duloxetine is an SNRI that has efficacy and FDA approval
for generalized anxiety disorder (GAD), as well as in
pain conditions such as diabetic neuropathic pain and
fibromyalgia.l'!

Duloxetine is a slow-release drug that benefits from a reduced
risk of severe nausea. It can be absorbed well and converted
to numerous metabolites due to extensive metabolism in
the liver. Urinary Duloxetine excretion rate is 70%, and
of remained dose, 20% is exerted through the intestinal
tract. Studies comparing the efficacy of Duloxetine with
serotonin-specific inhibitors have suggested that Duloxetine
is more efficacious in pain control. However, there are very
few studies on the Duloxetine efficacy in improving signs and
symptoms, the quality of life, depression, and anxiety in IBS
patients. Also, they could not achieve a unified conclusion
in this respect.?

Taking into account the role of serotonin in FGIDs
pathophysiology, some evidence for SSRIs efficacy in the
treatment of these groups of disease™” and antidepressants
administration by specialists empirically to treat IBS, the
current study attempted to evaluate the effectiveness of
Duloxetine in signs and symptoms and life quality in patients
with moderate-to-severe symptoms.
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MaTteriALs AND METHODS

This is a double-blind, randomized clinical trial in which the
population is selected from all patients with moderate-to-severe
IBS (both constipation and diarrhea) presented at Psychosomatic
Clinics affiliated to medical university in Isfahan, from March
2018 to March 2019. The IBS diagnoses were based on the
ROME III criterion by a specialist in gastrointestinal and
hepatic disease. The inclusion criterion includes the ability to
read and write (as a literate person); absence of depressive,
anxiety, bipolar, and/or psychotic disorders (based on the
diagnostic criterion of DSM-V); no serious suicidal thoughts
or plans at baseline; no consumption of any psychotropic
drugs within last two weeks; no pregnancy or breastfeeding;
no contraindication of Duloxetine consumption; and informed
consent for participating in the study.

However, the presence of any organic disease within the study
course, lack of drug consumption regularly, uncompleted
questionnaire, the incidence of severe side effects due to
Duloxetine use, and discontinuing the participation in the study
were of exclusion criteria.

Atotal of 78 individuals were screened, and 40 were included in
the study. Using random allocation software, eligible subjects
were allocated in a 1:1 ratio into two groups [Figure 1].

The baseline demographic data (including age, sex, educational
level, duration of disease, and marital status) were recorded.

After the registration of baseline information for the intervention
group, 30 mg/day Duloxetine was administered for the first
week and continued from 4 to 7 days to minimal side effects
(particularly nausea) can be reached. Afterward, a dose of
60 mg/day was administered for the rest of the study. The
duration of treatment was three months for both groups. The
treatment protocol was the same for the control group but using
a placebo.

The study was blinded to the researcher and the patients. We
used a placebo made of cornstarch in a similar shape and color
to Duloxetine by the faculty of pharmacology. The two drugs
are entitled A and B.

Standard medications that were initially taken by the patients
continued, which include pharmacologic factors affecting
intestines, anticholinergic drugs, and antidiarrheal drugs.
Moreover, although the use of no diet can generally lead to
the incidence of symptoms, some specific foods such as fatty
foods, alcohol, coffee, and milk were eliminated from the diary
of patients due to the potential of intensifying the symptoms.
Thus, we informed that if any severity of symptoms due to the
consumption of specific food was found, they need to benefit
from the physician’s recommendations for diet adjustment.

Before and through the intervention within the second, fourth,
sixth, eighth, tenth, and twelfth weeks and in order for the
long-term follow-up after six months of the intervention, the
patients were present at the clinic to record the severity of IBS
symptoms and any side effect and to fill out questionnaires.
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| Assessed for eligibility (n = 78) |

Excluded (n = 38)

- Not meeting inclusion criteria (n = 30)
- Declined to participate (n = 8)

- Other reasons (n = 0)

| Randomized |

v
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‘ Allocation ’

Allocated to intervention (n = 20
(administered treatment using
duloxetine drug)

Received allocated intervention (n = 20)
Did not receive allocated intervention
(give reasons) (n = 0)

\4

Allocated to intervention (n = 20
(administered treatment using

placebo drug)

Received allocated intervention (n = 20)
Did not receive allocated intervention
(give reasons) (n = 0)

l Follow-Up l

Lost to follow-up

(due to incomplete course of drug
consumption and no follow-up after
intervention) (n = 2)

Discontinued intervention (n = 0)

!

Analyzed (n = 18)
- Excluded from analysis (n = 0)

Figure 1: Consort flow diagram

At the end, medications were tapered gradually for two weeks
and then discontinued.

To determine the severity of IBS symptoms, we applied the
Irritable Bowel Syndrome Severity Scoring System (IBSSS)
questionnaire and evaluated the quality of life by IBS Quality of
Life IBS-QOL) Scale and negative emotional manners such as
depression, anxiety, and stress by depression, anxiety, and stress
scale (DASS-21). Finally, pre-intervention findings were recorded.

Study instruments

The irritable bowel severity scoring system (IBSSS)

This self-report questionnaire consists of five sections that
examines IBS symptoms including pain, defecation disorder,
bloating, the effect of the disease on daily life activities, and
extraintestinal symptoms using Visual Analog Scale (VAS).
The maximum score of each section is 100, and the total score
of the questionnaire equals 500. The questionnaire does not
have a particular cutoff, but a higher score reflects more severe
conditions. Mild, moderate, and severe cases are represented
by scores of 75-174, 175-300, and >300, respectively. The
aforementioned instrument had acceptable validity due
to internal consistency of 0.69 and interclass correlation
coefficient of 0.86.!"31 The forward and back-translation method
was used to ensure the validity of questionnaire based on World
Health Organization (WHO) guidelines.!"4
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Analyzed (n = 19)

Lost to follow-up
(due to discontinuing follow-up) (n = 1)
Discontinued intervention (n = 0)

- Excluded from analysis (n = 0)

The irritable bowel syndrome quality of life (IBS-QOL)
This questionnaire has been primarily proposed by
Patrick et al. in 34 items assessing eight factors including
dysphoria, interference with activity, interpersonal relations,
food avoidance, social reactions, sexual concerns, body
image, and health worry based on a five-score Likert scale.
The total score ranges from 34 to 170, and the higher scores
represent worse quality of life.'>) The Persian version of
this questionnaire has been validated by Masaeli ef al. with
Cronbach’s alpha of 0.95.116]

Depression, anxiety, and stress scale (DASS)

This questionnaire is a set of three scales to measure negative
emotional states in depression, anxiety, and stress. Each of the
scales consists of 14 items, which are divided into two—five
item subsets with same content. The 21-item short form of this
questionnaire consists of seven items in each of the categories,
and the scores are multiplied by two. The higher a score is,
the worse the condition is. This short version of DASS has
high Cronbach’s alpha of 0.93.1'"1 The 21-item version of this
questionnaire was translated and validated in Persian by Sahebi
et al. which has Cronbach’s alpha of 0.77, 0.79, and 0.78 for
depression, anxiety, and stress scales, respectively.!'®!

Finally, we analyzed the data using SPSS (ver. 19). Mean,
standard deviation, and frequencies (in number and
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percentage) as descriptive statistics and Chi-square, Mann—
Whitney, and repeated measurement ANOVA (adjusted for
confounders such as age, sex, and education) as inferential
statistics were used. For all analyses, we considered a
significance level of < 0.05.

ResuLts

Two patients in the intervention group were excluded due to
incomplete courses of drug consumption and no follow-up
after intervention by the patient. In addition, one patient in the
control group was excluded because of discontinuing follow-up
by the patient. Finally, the study included 18 patients in
Duloxetine group (men = 8 [44.4%] and women = 10 [55.6%];
mean age = 41.32 = 11.54 yrs.) and 19 patients in control
group (men = 7 [36.8%] and women = 12 [63.2%]; mean
age =37.85£12.67 yrs.) (P value >0.05) [Table 1].

The pre-intervention IBS-SSS evaluation showed no
significant difference between the two groups of the study
(P value = 0.150). However, the IBS-SSS score of cases
(Duloxetine group) was significantly lower than controls over
time and after six, eight, and ten weeks of the intervention
(P value <0.05). Although the follow-up, six months after
the intervention, showed lower IBS-SSS in cases than
controls, there was no significant difference between groups

Table 1: Baseline characteristics of patients in the two
groups

Characteristics Duloxetine Control P
(n=18) (n=19)
Sex Male 8 (44.4%) 7 (36.8%) 0.743
Female 10 (55.6%) 12 (63.2%)
Age; mean year 41.32+11.54 37.85£12.67 0.391
Married status ~ Single 3 (16.7%) 8 (42.1%) 0.120
Married 15 (83.3%) 10 (52.6%)
Widow 0(0.0%) 1(5.3%)
Education Elementary 5(27.8%) 1(5.3%) 0.165
Diploma 5(27.8%) 5(26.3%)
Universal 8 (44.5%) 13 (68.4%)
Smoking 7 (21.1%) 4 (21.1%) 0.295

(P value=0.179). The adjusted findings for age and sex showed
that the treatment could play an essential role in the reduction
of IBS-SSS over time (P value = 0.023) [Table 2].

However, the evaluation of depression, anxiety, and stress
in patients suggested that there was no significant difference
between the two groups in the baseline values of these three
factors (P value >0.05). However, the levels of anxiety,
depression, and stress in cases were significantly lower than
those of controls from the sixth week to the twelfth week after
the intervention (P value <0.05). Moreover, it indicated that
the role of the intervention was not significant in the reduced
depression adjusted for confounding variables (age and sex)
(P value=0.146), although this role was significant in anxiety
and stress of the patients (P value <0.05) [Table 3].

Overall evaluation of the life quality in patients indicated
significantly higher quality of life in the Duloxetine group
than the control group from the eighth week to the twelfth
week after the intervention (P value <0.05). In addition,
the role of the intervention was significant when adjusted
for confounding variables (age and sex) (P value = 0.038)
[Table 4].

Discussion

The present study showed that, administration of Duloxetine,
up to the fourth week, had no significant effect on IBS
symptoms based on the IBS-SSS criterion compared to the
control group, but in the sixth, eighth, and tenth weeks, the
mean of IBS-SSS was significantly lower.

However, the administration of Duloxetine was identified
as an influential factor in controlling and reducing IBS
symptoms in these patients by controlling the confounding
variables such as age and sex. In addition, Duloxetine
significantly reduced anxiety and stress in these patients,
but it was associated with a decrease in depression, which
difference was not significant.

In fact, it may be argued that this therapeutic intervention
has indirectly reduced their symptoms of IBS by lowering
anxiety and stress. It can also have an indirect effect on the
improvement of IBS symptoms.

Table 2: Comparison of mean IBS-SSS score in two groups

Variable Time Duloxetine (n=18) Control (n=19) P

IBS-SSS Before intervention 323.28+63.96 359.84+84.93 0.150
Second week 306.78+74.89 355.11+86.20 0.078
Fourth week 304.11+67.76 340.21+106.39 0.229
Sixth week 274.56+50.61 314.05+62.93 0.043
Eighth week 288.28+67.08 238.05+63.80 0.025
Tenth week 271.22+73.54 201.16+56.89 0.003
Twelfth week 177.61+44.24 204.32+55.64 0.116
Six months after the intervention 180.56+57.50 206.26+56.51 0.179

P? 0.023

1. The significance level of the Mann—Whitney test resulted from the comparison of the mean value of the variable between two groups. 2. The significance
level of repeated measurements ANOVA test adjusted for age, sex, and education to the evaluation of the role of the intervention in variable variations
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Table 3: Comparison of mean DASS score in two groups

DASS Time Duloxetine (7=18) Control (7=19) P!

Depression Score Before intervention 8.50+3.07 8.53+1.81 0.975
Second week 7.67+3.08 7.63+1.61 0.965
Fourth week 7.17+2.83 7.79+1.69 0.419
Sixth week 4.72+1.90 7.11£1.91 0.001
Eighth week 4.56+2.12 6.95+1.61 <0.001
Tenth week 4.44+2.23 6.68+£1.92 0.002
Twelfth week 4.06+1.89 6.11+2.35 0.006
Six months after the intervention 4.00+2.09 5.53+2.74 0.066

P? 0.146

Anxiety Score Before intervention 7.67+2.40 7.42+1.71 0.721
Second week 7.33+£2.11 7.53+1.77 0.765
Fourth week 7.56£1.92 7.95+1.61 0.505
Sixth week 6.06£1.95 6.42+1.89 0.567
Eighth week 4.11£1.28 5.47£2.04 0.021
Tenth week 3.28+1.53 4.79+2.32 0.026
Twelfth week 2.72+1.41 4.53+£2.19 0.006
Six months after the intervention 3.94+2.31 5.21+2.51 0.120

P? 0.047

Stress Score Before intervention 10.44£1.95 9.95+2.37 0.492
Second week 10.06£1.55 9.47+2.19 0.361
Fourth week 9.39+1.75 9.11£2.05 0.655
Sixth week 9.06£1.39 8.74+1.97 0.575
Eighth week 7.61+1.58 7.74£2.21 0.844
Tenth week 5.44+1.76 6.79+1.82 0.028
Twelfth week 4.89+1.28 6.79+1.90 0.001
Six months after the intervention 4.11£1.02 6.05+1.58 <0.001

P? 0.028

1. The significance level of the Mann—Whitney test resulted from the comparison of the mean value of the variable between two groups. 2. The significance
level of repeated measurements ANOVA test adjusted for age, sex, and education to the evaluation of the role of the intervention in variable variations

Table 4: Comparison of mean IBS-QOL score in two groups

Variable Time Duloxetine (n=18) Control (n=19) P

IBS-QOL Before intervention 85.50+17.14 84.21+17.62 0.823
Second week 81.00+18.52 80.42+19.90 0.928
Fourth week 81.44+18.40 82.00+17.32 0.925
Sixth week 78.33+17.48 74.16+19.05 0.493
Eighth week 66.78+17.50 79.63+19.40 0.042
Tenth week 57.17+17.63 71.63+23.12 0.040
Twelfth week 52.94+17.70 69.84+22.47 0.016
Six months after the intervention 66.06+19.28 72.42+20.32 0.336

P? 0.038

1. The significance level of the Mann—Whitney test resulted from the comparison of the mean value of the variable between two groups. 2. The significance
level of repeated measurements ANOVA test adjusted for age, sex, and education to the evaluation of the role of the intervention in variable variations

According to Daghaghzadeh et al., Duloxetine not
only reduced anxiety and depression in patients with
inflammatory bowel disease (IBD), but also the severity
of symptoms such as diarrhea frequency and pain declined
following the treatment that was associated with the
increase of QOL. In fact, Duloxetine not only can reduce
anxiety but may also have primary effects on the severity of
symptoms by anti-inflammatory effects.!'! In addition, other
studies have showed that Duloxetine has an independent
analgesic result, which supports the benefit of treatment
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for IBS patients, regardless of suffering from anxiety or
depression.”

In line with the study by Kaplan et al., Duloxetine was
shown to be effective in reducing the severity of IBS
symptoms, with a significant effect from the sixth week
onward. Though, it should be noted that an evaluation has
been done in a similar long-term follow-up (six months
after the intervention) and resulted in the good results of
SNRI (Duloxetine) in patients with a generalized anxiety
disorder (GAD) with IBS.!'!
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Lewis-Fernandez and colleagues declared that Duloxetine is a
well-tolerable medicine and the use of this drug for 12 weeks
resulted in significantly improved symptoms of both IBS and
MDD. However, they did not include the placebo group and
did not evaluate the QOL in patients.*"! In 2009, Brennan
and others also showed that Duloxetine was associated with
significant improvement in severity of illness, pain, QOL,
anxiety, and work and family disability.*” The important point
of the current study was that we evaluated these symptoms
among 40 patients with IBS and indicated significant results
that were consistent with previous findings.

In a systematic and meta-analysis study, Ford et al.
concluded that antidepressants reduced IBS symptoms in
comparison with placebo, and this was independent of their
impact on depression, anxiety, and sensory-motor function
of the intestine.”® However, the sample size in most of
these studies was not sufficient for meta-analysis. Also, the
duration of treatment in this study (six weeks) was shorter
than the recommended time (8 to 12 weeks), and there was
no follow-up.

Despite the widespread use of SNRIs by experienced
professionals, their use has not been mentioned, and the
results of all studies have not been the same. There have
also been previous studies on the use of SSRIs in IBS
patients. Based on a systematic review by Kutak-Bejda in
2017, SSRIs could significantly improve the IBS symptoms
including pain, severity, bloating, and also QOL.?¥ Talley
et al. stated that neither citalopram nor imipramine did
not have any effects on the initial goal, which was the
improvement of IBS symptoms.**) However, the limitations
of the study must be carefully interpreted. In the current
study, the sample size in the citalopram group (including
17 individuals, among whom 12 cases completed the study)
was insufficient. Another study was conducted by Tack and
colleagues in 2006 that evaluated the use of citalopram
in 23 non-depressed IBS patients. Based on their results,
citalopram significantly improved IBS symptoms, such as
abdominal pain. It was also stated that the therapeutic effect
was independent of effects on depression, anxiety, and
sensorimotor function.?® In 2017, Chen and colleagues also
reported that antidepressants including benzodiazepines,
TCAs, SSRI, and SNRIs have better effects in reducing
symptoms and pain of IBS compared to conventional pain
managing drugs.?”? These data were in line with the findings
of our study showing the effectiveness of Duloxetine in IBS.
There are also some paradoxical reports on the effectiveness
of SSRIs in IBS. A meta-analysis was performed by Xie and
others in 2015 that assessed the use of antidepressants in
IBS. By evaluating 12 studies, it was indicated that TCAs
may improve symptoms of irritable bowel syndrome, but
there was no strong evidence to support the effectiveness
of SSRIs in treatment of IBS.!!

Psychological factors are considered to play a role in
exacerbation of symptoms in IBS; therefore, antidepressants
may be regarded as a type of IBS treatment and can significantly

6

improve the patients’ condition.”! A preliminary study of
Duloxetine on the patients with IBS indicated that this drug
could result in lowering the pain, disease severity, and anxiety
and improving QOL.?? This could be another reason for the
reduction of some symptoms after the use of antidepressants
in patients with IBD, such as what was achieved in our study
as the effect of 60 mg Duloxetine on symptoms and quality
of life in moderate-to-severe IBS.

Evidence suggests that the clinical response to antidepressants
does not increase with rising doses (up to the dose required to
treat depression), and therefore lower doses of the mentioned
drugs (with lower side effects) can be used to treat IBS.?¥ The
results will help to clarify the role of antidepressants in the
treatment of FGIDs.

Because the gastrointestinal symptoms are a marker of anxiety,
the IBS QOL has three indicators of physical, social, and
mental health. The quality of life of these patients may be
affected by gastrointestinal problems as well as psychological
disorders. The present study showed that the patients’ quality
of life in the Duloxetine group was significantly higher than
the control group.

QOL is essential in patients with gastrointestinal problems
through the social challenges of this disease. In recent
studies, psychological indicators such as anxiety and
depression, as well as physical symptoms such as pain and
bowel dysfunction, were reported as negative predictors of
QOL.' Management of these factors can increase QOL in
patients. In the study carried out by Daghaghzadeh et al.,
psychological, physical, and social parts of quality of life
were increased by Duloxetine. This was associated with a
decrease in psychological and physical symptoms (anxiety
and depression), but environmental QOL did not increase
significantly.'” In another study by Brennan et al., the quality
of life in IBS patients who were treated with Duloxetine was
also improved considerably.?

Another study on IBS patients that assessed the psychological
and physical aspects of patients was conducted by Sharbafchi
and colleagues in 2020. This study evaluated the venlafaxine
for depression, anxiety, stress, gastrointestinal symptoms, and
quality of life in 33 patients with IBS. By using 37.5 mg/day
venlafaxine, it was stated that significant improvement in
IBS symptoms was achieved. They also showed significant
progression in depression, anxiety, stress, and quality of
life compared to controls.? As a result, we believe that
selective serotonin and norepinephrine reuptake inhibitor
antidepressant (SSNRI) drugs including Duloxetine and
venlafaxine could have significant effects on patients with
IBS.

In the current study, physical, psychological, and social
dimensions of QOL were not evaluated, and only the general
QOL was assessed. Although this variable has been enhanced
by Duloxetine, it is advisable to measure its promotion in
each QOL dimension as well. It seems Duloxetine is effective
in reducing stress and anxiety in such patients, as well as
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having the most significant impact on the psychological aspect
of patients’ quality of life. Depression, anxiety, and stress
as dimensions of psychological aspect showed significant
reduction in study group from sixth week of intervention,
eighth week of intervention, and tenth week of intervention,
respectively. Moreover, the remarkable improvement
appeared in QOL of study group subjects from eighth week of
intervention. Although, this impact lasts for six months after
intervention only for depression and stress.

However, although the long-term follow-up in the present
study (within six months after the intervention) has been
one of the strength points of the current research, one of the
major limitations of this study is the lack of adequate sample
size. Thus, it is suggested to do future studies with a larger
sample size. In addition, it should be noted that no unexpected
adverse events have been reported in this study, which should
be considered by the other researchers.

ConcLusioN

Duloxetine is probably effective for psychological symptoms
such as anxiety and stress and the severity of IBS symptoms.
It also could increase QOL in patients. This drug may be a
good augmentation for treating IBS.

Ethics approval and consent to participate

The current study followed the Declaration of Helsinki on
Biomedical Research Involving Human Subjects and the ethics
committee of Isfahan University of Medical Sciences approved
it (code: IR.MUIL.REC.1396.3.752). It has been registered on
the Iranian Registry of Clinical Trials with identifier Number
(IRCT20190404043159N1). Afterward, we obtained the
written informed consent from all subjects and randomly
assigned them into two groups using randomized allocation.
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