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Abstract

ackground: Laughter therapy, known for its health benefits, has become a popular treatment for

psychological conditions such as depression over the last ten years. The effectiveness of laughter

therapy may differ with the cause of depression and the age of patients. No systematic reviews or
meta-analyses have focused on the impact of laughter therapy on middle-aged women's depression. This
study aimed to evaluate the effect of laughter therapy on depression in middle-aged women.

Methods: Randomized controlled trials (RCTs) or quasi-experimental studies on laughter therapy were
included in this systematic review and meta-analysis which compared to the control group. The systematic
review included English and non-English articles that were searched in CINAHL, MEDLINE, Cochrane Library,
and EMBASE electronic databases. Search terms included laugh, gigong, laughter therapy, humor, yoga,
intervention, depression, middle age, menopause, and women. The article screening process was conducted
by four authors independently and finally agreed upon by all. This systematic review and meta-analysis were
reported according to the PRISMA guidelines. JBI critical appraisal tools were used to assess the quality of
inclusion studies. The risk of bias was assessed using the risk of bias in non-randomized studies — of
Interventions (ROBINS-I) assessment tool.

Results: A total of 3102 studies were examined, and two publications (two quasi-experimental studies) were
included. Studies were included and evaluated by the inclusion and exclusion criteria. The results indicated a
significant decrease in depression among middle-aged women.

Conclusion: Laughter therapy demonstrated cost-effectiveness and exhibited no adverse effects in middle-
aged women, making it a viable option for promoting health and reducing depression among middle-aged
women.
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Introduction

Depression is one of the major psychiatric diseases
which may exacerbate other mental disorders [1,2], and
affects an estimated 3.8% of the world population.
According to the World Health Organization,
approximately 280 million people have depression,
with a prevalence of 5% in adults and 5.8% in people
older than 60 years [3]. Aging is one of the contributing
factors to depression in both men and women. Studies
have reported that the prevalence of depression
increases with age in women as compared to men [4].
The higher prevalence of depression in aging women
may be due to multiple factors such as economic
dependency, caregiving, financial strains, marital
status (widowhood/living alone), and hormonal
changes [4-6]. Middle age in women is associated with
dynamic hormonal changes due to the event of
menopause.

Menopause is a natural part of life that impacts every
woman as aging ensues [7]. It has been reported that
menopause increases the susceptibility to depression
2-5 times [8]. A decreased level of estrogen negatively
modulates the brain neurotransmitter systems that are
associated with mood and psychological well-being. For
example, the disruptions of dopaminergic and
serotonergic systems which are the most important
systems related to the pathophysiology of depression
have been reported in relation to estrogen level
attenuation [5]. Along with neurophysiological
changes, other bodily changes which are associated
with menopause include vasomotor changes, night
sweats, dyspareunia, hot flashes, and vaginal dryness,
all of which negatively affect sleep and contribute to
depression [9].

Due to the unique pattern of contributing factors,
previous researchers have reported unique challenges
in managing depression in middle-aged women. For
example, hormonal therapies (i.e., estrogen and
analogues) have been used to compensate for age and
menopause-related fluctuations of sex hormones. Even
though estrogen remains the first line of treatment for
vasomotor changes, some non-hormonal therapies
have been suggested earlier to tackle challenges
associated with perimenopausal, postmenopausal, and
middle-aged depression in women [10]. Non-hormonal
therapies include psychoactive substances such as
antidepressants, anti-anxiety  therapies,  mood
stabilizers, and anticonvulsant medications. Hormonal
and non-hormonal medicinal substances used as
antidepressant therapies have a multitude of related
adverse effects, including cardiogenic adverse events,
cancer, loss of libido, insomnia, and suicide [11]. These
adverse effects are also shared by increasing age and
menopause. Furthermore, most of the patients relapse
after treatment and rehabilitation [12]. Additional

medicinal and non-medicinal options with less adverse
effects and lower monetary expenditures are the need
of time to overcome the problem of depression.

Multiple non-pharmacological treatment options are
available for the treatment of depression, such as
exercise [13], electroceuticals [14], nutritional additives
[15], and laughter therapy [16]. Laughter therapy is one
of the promising non-pharmacological treatments
available currently [17]. Studies have shown positive
effects of laughter therapy in different psychiatric
ailments, including schizophrenia, anxiety, bipolar
disorders, and depression among others [16,18].
Laughter therapy has been reported to recover the
disrupted molecular integrity of various
neurotransmitter systems and hormonal disturbances
(i.e., cortisol) associated with depression [16]. It has
shown tremendous efficacy in all age populations
including the young, middle, and old ages. In middle-
aged women previously, several studies have
investigated the therapeutic effect of laughter therapy
[19,20]. However, to our knowledge, there has not been
a previous systematic review and meta-analysis
conducted to assess the effect of laughter therapy on
depression in middle-aged women. Thus, we aimed to
find the effects of laughter therapy to treat depression
in middle-aged women from 40-60 years old (age
criteria according to WHO).

Methods

Search strategy

The search strategy was elaborated and implemented to
improve the quality of results and evidence synthesis
according to Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines.
Population, Intervention, Comparison, and Outcome
(PICO) were defined to ask the following question:
“What is the effect of laughter therapy for depression
among middle-aged women?”.

Four databases (CINAHL, MEDLINE, Cochrane
Library, and EMBASE) were used to retrieve all the
related topics in the field. All controlled vocabulary and
synonyms were documented. The Boolean operators
“AND” and “OR” were used to combine all MeSH terms,
the controlled vocabulary, and free texts that have been
verified by the medical librarian. Subsequently, a
searching process was established (e.g., (("middle aged"
OR "middle-aged") AND (women OR woman OR female
OR mother OR lady OR lesbian* OR pregnan®*) OR
menopause*)) AND ((Gelototherapy) or (humour OR
laugh*) AND (intervention or therapy* or qigong or
yoga or meditation)) AND (depress* OR emotion* OR
mood* OR "depression symptoms" ) in this analysis.
The bibliographic software EndNote X9 was used to
manage, organize, and store all the references.

Advancements in Life Sciences | www.als-journal.com | February 2024 | Volume 11 | Issue 1 269



Effect of Laughter Therapy on Depression among Middle-Aged Women: A Systematic Review and Meta-

Analysis

Eligibility criteria

We included the studies in the systematic review if they
were reported in English and non-English which
involved (a) middle-aged women, 40-60 years old,
healthy or with mild depression, undergoing (b)
laughter therapy compared to (c) all forms of
comparison or control groups, as assessed by (d)
depression-related  outcomes. The randomized
controlled trial (RCT) and quasi-experimental study
designs were the only ones included in this systematic
review. All the non-primary studies and grey
literatures, such as abstract conferences, theses and
dissertations, editorials, literature reviews, clinical
guidelines, and protocols were excluded. There was no
restriction on publication year to increase the number
of related studies. The comprehensive systematic
search was done until August 2022.

Study selection

A blind, standardized procedure for assessing the
eligibility of the studies was carried out by three
reviewers (SAA, MA, and SHL). The title and abstract
screening became the first process, then we proceeded
to the full-text articles. In the first phase, all the
disagreements and opinions on whether to include the
article in the study or not were thoroughly assessed
through the full-text analysis. A comprehensive
discussion was held to resolve the disagreements and
inconsistencies in data extraction between reviewers
until consensus was obtained. The fourth reviewer,
HFL, was responsible for reaching & consensus and
doing an analysis to see if there were any conflicting
decisions.

Data extraction

Study information on the authors, publication year,
study design, characteristics of the participants, type of
the intervention and control group, duration,
frequency, outcome measurement tool, and main
findings were extracted by 2 reviewers (SAA and MA)
and independently double-checked by other reviewers
(SHL and HFL) using data extraction in a Microsoft
Word spreadsheet.

Outcome measures

All depression-related outcome studies were included
in the systematic review and meta-analysis to explore
the full review of the field. This was done for some
reasons: (a) the limited or absence of a systematic
review discussing the laughter therapy effect on
depression and anxiety among the middle-aged women
population so far, (b) the relatively high diversity of
psychological outcomes which made the results likely
heterogeneous and difficult to interpret.

Quality assessment

The JBI Level of Evidence for Effectiveness guidelines
were used to define the grades of all inclusion studies.
Risk of Bias assessment was performed using the
ROBINS-I for quasi-experimental studies to ensure the
quality of studies. The assessment was related to the
following: (a) bias due to confounding; (b) bias in the
selection of participants into the study; (c) bias in the
classification of interventions; (d) bias due to
deviations from intended interventions; (e) bias due to
missing data; (f) bias in measurement of outcomes; (g)
bias in selection of the reported result; then reported
for the conclusion for overall bias (Low, Moderate, and
Serious). Differences in bias assessment results were
resolved through discussion among reviewers.

Analytic approach and data synthesis

A meta-analysis was performed using RevMan5
software for quasi-experimental to estimate the
heterogeneity as the £2 statistic calculation and
separate pooled effect size for both studies. Regarding
the theory of [24]; the common interpretation for an 2
value of 0% shows no heterogeneity observed and
higher values indicate higher heterogeneity observed
within-subgroup (25%-low, 50%-moderate, 75%-high).

Results

Literature search

Initially, 3,102 potential articles were retrieved from 4
databases: CINAHL, MEDLINE, Cochrane Library, and
EMBASE. After passing the screening procedures, two
relevant Korean articles that matched the inclusion
criteria for systematic review and meta-analysis were
finally included. A total of 3,100 articles were excluded
for reasons such as duplication, different intervention,
different population, different outcome, unrelated
topic, and full-text unavailable. The process of study
selection using the PRISMA 2020 flow diagram is
shown in Figure 1.

Risk of bias

Overall, the related studies were judged to have a low
risk of bias using the ROBINS-I tool. No crucial
information was missing from the studies. However,
bias due to confounding, bias in the selection of
participants, and bias due to missing data were
moderately found in the article by Cha Mi-Yeon and
Hong Hae-Sook [20]. Table 1 depicts the outcome of the
risk of biased individual assessments.

Study characteristics

The two articles in the systematic review were quasi-
experimental pre- and post-test designs, including the
intervention and control groups. Studies originated in
Korea and were conducted on 56 menopausal women
aged 45-64 years old [19] and 32 middle-aged women
with severe depression scores aged 40-60 years old
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[20]. The implemented intervention was similar in both
articles, using laughter therapy for the intervention
group and no intervention for the control group. The
authors performed 10 sessions of laughter therapy, five
times a week, for a total of two weeks. Laughter was
induced through muscle relaxation and training. Before
implementation, researchers conducted a pre-test of
depression scores and re-evaluated them after the
intervention, when the participants completed laughter
training. The authors measured depression using the
Center for Epidemiological Studies Depression Scale
(CES-D) and Beck Depression Inventory (BDI) tools on
menopausal women and middle-aged women,
respectively. The details of the characteristics of
inclusion studies are presented in Table 2.

Effect of Laughter Therapy on Depression among
Middle-Aged Women

All Korean quasi-experimental studies demonstrated
significant and Dbeneficial results in reducing
depression among 89 middle-aged women (SMD = .58,
95% CI (.16 to 1.01), p=0.007) with a small to medium
effect size pooled across studies. There was substantial
evidence of high homogeneity in the studies (£=0%)

(Figure 2).

Identification of studies via databases and registers

)
Records identified from
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1. Different population: 26
2. Different intervention: 3
3. Unrelated topic: 5
4. Different study design: 7
5. Different outcome: 1
¥
3 i '
B Reports of included studies
] (n=2)

Figure 1: Demonstrates the study search and selection process,
providing a visual guide to inclusion and exclusion criteria,
screening, and selection stages.

Discussion

Laughter therapy is a form of communication that
arouses laughter, smiles, and pleasant feelings and
enables interaction. It utilizes laughter to treat and

promote living a worthwhile life by keeping,
recovering, and preventing physical, psychological,
social, mental, and spiritual functions through
different kinds of laughter [16]. On the other hand,
depression is a mood disorder that is marked by varying
degrees of sadness, despair, and loneliness and that is
typically accompanied by inactivity, guilt, loss of
concentration, social withdrawal, sleep disturbances,
and sometimes suicidal tendencies [21]. Laughter on its
own helps people to tolerate stressful situations and, in
the process, decreases depressive symptoms. To the
best of our knowledge, this is the first systematic
review and meta-analysis to investigate the effects of
laughter therapy on middle-aged women. We found
that laughter therapy does reduce depression in
middle-aged women. Moreover, laughter therapy
improves different kinds of relationships, both
psychological and social, by making them healthy [22].

A quasi-experimental nonequivalent control group
pre/post-test design was done in Korea involving
menopausal women who were aged 45-64 years old,
socially active, and communicative, who had
menopause transition symptoms, and who had never
received laughter therapy before [19]. In this study, a
laughter therapy program was applied at different
stages as an intervention. There was an introduction
stage where the participants in the experimental group
were taught the clinical theory of laughter therapy and
its effects, alongside practicing effective laughter
techniques to induce active participation. After that,
there were 3 stages: I, II, and III, involving laughter
muscle relaxation and open mind stage, laughter
training, and training completion stage, respectively.
Here they had 30 minutes, 5 times a week for 2 weeks
and then there was a post-investigation. The
experimental group had less depression than the
control group, and there was a statistically significant
difference at the significance level of 0.05 between the
two groups (F=17.0, p <.001). The results indicate that
laughter could help reduce depression. Furthermore, it
is clear that laughter therapy gives better results when
the participants have been properly trained before
being told just to practice.

Another quasi-experimental study employing a
nonequivalent control group and a pre-post design was
conducted in Korea [20]. In this study, they included
middle-aged women, aged 40 to 60, who could engage
in social activities, and they put them on laughter
therapy for five times a week for a period of two weeks,
with each session lasting 40 minutes. The intervention
was done every day from Monday to Friday, for five
days a week. The study reported that participants in the
laughter therapy group reported significantly fewer
symptoms of depression.

Advancements in Life Sciences | www.als-journal.com | February 2024 | Volume 11 | Issue 1 271



You're reading

Effect of Laughter Therapy on Depression among Middle-Aged Women: A Systematic Review and Meta-

Analysis
Article Author 1. Bias due to 2. Biasin 3. Biasin 4. Bias due to 5. Bias due 6. Bias in 7.Biasin Overall
Number (Year) confounding selection of classification of deviations from to missing measurement of selection of the judgement
participants interventions intended data outcomes reported
interventions results
280 Cha, Na, & Low Low Low Low Low Low Low Low
Hong (2012)
299 Cha & Hong Moderate Moderate Low Low Moderate Low Low Low
(2015)

Table 1: Risk of bias graph using ROBINS-I tool. Illustrates bias assessment across key domains—confounding, selection, and classification
of interventions, deviations from intended interventions, missing data, measurement of outcomes, and reporting results. The table offers a
succinct overview of methodological quality in the included studies.

Experimental

Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI

Cha etal. (2012) 7.5 7.54 28 2.4 7.55 29 63.3% 0.67 [0.13, 1.20] ——

Mi Youn and Hae Sook (2015) 5.75 11.09 16 0.5 12.37 16 36.7% 0.44 [-0.27, 1.14] B I —

Total (95% CI) 44 45 100.0% 0.58 [0.16, 1.01] -
Heterogeneity: Tau? = 0.00; Chi® = 0.26, df = 1 (P = 0.61); I = 0% 7}2 751 3 '1 £
Test for overall effect: Z = 2.68 (P = 0.007) Favours [experimental] Favours [control]

Figure 2: The forest plot illustrates the effect sizes of individual studies, contributing to the overall assessment of laughter therapy's
impact on depression in middle-aged women.

Author Identification of Study Experimental Control Instrument Main findings JBI Levels of
(Year)/ Design/Participant/ Case numbers/ Case numbers/ Evidence
Country Duration/Frequency/ Pre-Mean + SD/ Pre scores/
Time Post Mean + SD Post scores
Cha, Na, & - Design: Quasi-experimental (Laughter Therapy) (No Intervention) Optimism Optimism 2.a
Hong nonequivalentcontrol group pre/ post-test N=28 N =29 Revised Life There was a statistically
(2012)/Korea design Pre-Test Pre-Test Orientation Test significant difference at the
- Participants: Menopausal women, Mean: 45.0 Mean: 45.3 (LOT-R) significance level of .05
with age 45~64 years old and socially SD: 8.80 SD: 6.75 between the two groups.
active and communicative women, Self-Esteem (F=11.91, p <.001).
women with menopause transition Post-Test Post-Test Self-Esteem Self-Esteem
symptoms, never received laughter Mean: 37.5 Mean: 42.9 Scale (SES) The experimental group
therapy. SD: 6.03 SD: 8.27 showed statistical different
- Duration: Depression with the control group on the
Stage introduction Mean Difference: 7.5 Mean Difference: 2.4 Center for result of self-esteem between
1 session: Open mind, Effects of Pooled SD: 7.54 Pooled SD: 7.55 Epidemiological pre and post with the statistical
laughter. studies significance level of both
Stage | Depression groups was .05.
2~4 session: Relaxes laughter muscles. Scale: CES-D There was a significant
Stage 11 difference (F=17.14, p <.001)
5~7 session: Laughter training Depression
Stage |11 The mean score of the
8-10 session: Laughter completed experimental group decreased
training. higher than the control group
- Frequency: 30 minutes, 5 times/week, and there was a statistically
2 weeks significant difference at the
-Follow-up: After the two-week laughter significance level of .05
therapy program between the two groups
post-investigation (F=17.0, p <.001).
Cha & Hong - Design: A quasi-experimental study - (Laughter Therapy) (No Intervention) Depression Depression 2.a
(2015)/Korea employing a nonequivalent control group Before Before Beck Participants in laughter
and pre-post design. N = 16 (Severe N =16 (Severe Depression therapy group reported
- Participants: Middle-aged women Depression) Depression) Inventory (BDI) | significantly lower symptoms
aged 40 to 60 who can engage in social Pre-Test of depression (30.19 SD 10.27
activities Mean: 30.19 Pre-Test vs. 24.44 SD 11.86, F=5.85, p
- Duration: Intervention was conducted SD: 10.27 Mean: 14.36 <.007)
five times a week for a period of 2 weeks Post-Test SD: 12.63
- Frequency: 40 minutes, every day Mean: 24.44
from Monday to Friday, except SD: 11.86 Post-Test
weekends, for 5 days Mean Difference: 5.75 Mean: 13.86
Pooled SD: 11.09 SD: 12.10
Mean Difference: 0.5
Pooled SD: 12.37

Table 2: This table provides a comprehensive overview of key attributes, methodologies, instruments, and outcomes from the studies
incorporated in the systematic review and meta-analysis. It serves as a reference for understanding the diversity and nuances of the
included research contributing to the overall findings.

Therefore, it can be concluded that laughter therapy
decreases depression among middle-aged women. The
findings in this review align with a study done in an
elderly population, which similarly concluded that
laughter therapy is a useful and cost-effective way of
reducing depression. They discovered that the mean
Geriatric Depression Score was significantly decreased
in the laughter therapy group after the intervention (P=

0.027) [22].

The findings are also consistent with a study that was
done to investigate the effects of laughter therapy on
depression in breast cancer patients, which concluded
that there was a significant decrease in the levels of
depression in the experimental group compared to
those in the control group (p < 0.01) [23].

In this systematic review, we employed quantitative
measures in both of the articles that were finally
included. We used mean differences and pooled
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standard deviations in both the control groups and
experimental groups in order to note the exact effects
of laughter therapy instead of just reporting statistical
significance between groups. As a result, we were able
to provide a meaningful context for clinically relevant
information about laughter therapy. After looking
closely at these two articles, we found that laughter
therapy is very helpful to middle-aged women since
depression is one of the leading psychological problems
affecting women twice as often as men in midlife [6].
According to the analysis, the risk of bias was assessed
and found to be low.

A meta-analysis was done using RevMan5 software
for quasi-experimental and the I-square was 0%,
symbolizing high homogeneity, meaning good results
since an I-square of 0% means there is no
heterogeneity observed, 25% low heterogeneity, 50%
moderate heterogeneity, and 75% high heterogeneity
[24]. The p-value was 0.007, meaning the results are
statistically significant. Therefore, we can conclude
that laughter therapy does decrease depression among
middle-aged women. After all the analysis, we found
those on laughter therapy had significantly reduced
depression. The aim of a meta-analysis was to use
statistical approaches to derive a pooled estimate that
is closest to the unknown common truth based on how
this error is perceived [25]. For the Korean study [20],
the mean difference was 5.75 and the pooled SD: was
11.09 for the experimental group, while for the control
group, the mean difference was 0.5 and the pooled SD:
was 12.37. On the other hand, the results of the meta-
analysis for another Korean study [19] show a mean
difference of 7.5 (pooled SD: 7.54) and a mean
difference of 2.4 (pooled SD: 7.55) for the control
group.

Quality assessment for quasi-experimental studies
was done using ROBINS. Overall, both studies had a
low risk of bias. Basically, the year 2012 Korean study
[19] had a low risk of bias in all domains of the ROBINS,
including bias due to confounding, bias in the selection
of participants, bias in classifications, bias due to
intended interventions, bias in measurements of
outcomes, bias due to missing data, and bias in the
selection of reported results. The other article,
however, had a moderate risk of bias in three domains:
bias due to confounding, bias due to participant
selections, and bias due to missing data [20]. This is
due to the fact that in this article, the authors had
difficulties controlling confounding factors and there
was no randomization done. Moreover, some
participants dropped out, so there could be potential
for missing data.

Critical appraisal for both articles was done using the
JBI Critical Appraisal checklist for Quasi-Experimental
Studies, tools for use in JBI Systematic Reviews. While

the [19] article had "yes" answers on all 9 domains of
the appraisal tool and was later included in our
selection, the [20] article had a "'no" in one domain, i.e.,
the participants included in the comparisons were not
similar and the article made it clear that the
assumption of normality was violated when tested with
Kolmogorov-Smirnov's normality test [20].

Limitations

This meta-analysis has several limitations. First, only 4
databases were searched (CINAHL, MEDLINE,
Cochrane Library, and EMBASE), and possibly other
psychological field studies were missed. Second,
studies were limited to those published in Korean
journals, and had a small sample size. Third, studies
included in this meta-analysis were only conducted on
Asian populations, which may limit the global
generalizability of the results. Moreover, it could be
hard to generalize the findings since the studies had
small sample sizes of 32 and 57 participants.
Ultimately, the absence of English-language articles
posed a challenge in this systematic review. Both
studies incorporated in the analysis were originally in
Korean, necessitating translation through Google
Translate and subsequent validation by a native Korean
colleague. This process introduces the potential for
language bias.

Practical implications

Laughter therapy could be a good strategy to reduce
depression in middle-aged women as a non-
pharmacological intervention. However, there is not
enough evidence to support this recommendation,
especially in clinical settings. Findings from this study
are also in line with findings from another systematic
review that was done on laughter-inducing therapies in
2019 [26]. The previous systematic review also
suggested that laughter therapies are acceptable in
different settings and for a broad range of patient
groups. Although the results from these two included
studies indicated a significant reduction in depression
among middle-aged women, it is not sufficient to
assert that this is a definitive treatment for depression.
Depressed people still require medical and professional
attention. Also, laughter therapy alone cannot be
recommended as a sole treatment for depression since
depression may need a mixture of treatments. In most
cases, attention should be paid to the cause of
depression instead of just depression itself.

Conclusion

The aim of this study was to examine the effectiveness
of laughter therapy on depression outcomes in middle-
aged women. The results show that laughter therapy
has positive effects on depression status outcomes in
middle-aged women. Laughter therapy appears to have
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a positive effect on optimism, self-esteem, depression,
quality of life (QOL), and serotonin levels in middle-
aged women. It has also been determined that laughter
therapy provides a significant decrease in depression
and serotonin levels. No research has documented any
unfavorable outcomes of laughter therapy in middle-
aged women. However, instances of laughter-induced
syncope have been reported [27,28]. Although there are
almost no contraindications, caution is suggested in
patients who have recently undergone surgery, certain
cardiovascular or respiratory conditions, or glaucoma
[18]. Laughter therapy can be wused for health
promotion with the psychological in middle-aged
women. It is a cost-effective and enjoyable technique
for middle-aged women. In particular, in this meta-
analysis, it has been found that the intervention
duration required to affect the outcomes of middle-
aged women appears to be at least 2 weeks, with a
minimum of 30 minutes per session.

This meta-analysis suggests that laughter therapy
can have beneficial effects on depressive outcomes in
middle-aged women. According to the depression
measures, the Center for Epidemiological Studies-
Depression Scales (CES-D) and the Depression
Inventory (BDI) were the clinical measures of
depression. Cha et al, [19] used the self-report of the
CES-D. Self-reported measures, despite their
usefulness, lack objective measurement. Cha et al, [20]
used self-reported BDI and serotonin levels as
laboratory data.

The meta-analysis suggests that the number of
studies and quality of data in this field are limited. In
the future, it’s recommended for additional higher-
quality RCTs to be designed with validated studies.
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