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The main aim of the study was to investigate the effectiveness of two psychotherapeutic approaches,
cognitive behavioral therapy (CBT) and a complementary medicine method Reiki, in reducing depression
scores in adolescents. We recruited 188 adolescent patients who were 12–17 years old. Participants were
randomly assigned to CBT, Reiki or wait-list. Depression scores were assessed before and after the 12
week interventions or wait-list. CBT showed a significantly greater decrease in Child Depression In-
ventory (CDI) scores across treatment than both Reiki (po .001) and the wait-list control (po .001). Reiki
also showed greater decreases in CDI scores across treatment relative to the wait-list control condition
(p¼ .031). The analyses indicated a significant interaction between gender, condition and change in CDI
scores, such that male participants showed a smaller treatment effect for Reiki than did female parti-
cipants.

Both CBT and Reiki were effective in reducing the symptoms of depression over the treatment period,
with effect for CBT greater than Reiki. These findings highlight the importance of early intervention for
treatment of depression using both cognitive and complementary medicine approaches. However, re-
search that tests complementary therapies over a follow-up period and against a placebo treatment is
required.

& 2016 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Depressive disorders in adolescents are known to have a high
prevalence and recurrence (Chu and Harrison, 2007; Curry et al.,
2011; Rose et al., 2014; Ryan, 2005; Stikkelbroek et al., 2013;
Thapar et al., 2012). It is estimated that 14-25% of adolescents
experience at least one episode of depression before entering
adulthood (Ryan, 2005; Stikkelbroek et al., 2013). Depression is the
leading condition related to cause of disability worldwide and is
now the leading disease-related cause of disability (Reynolds et al.,
2012). Depression is associated with many comorbid problems,
including development of social problems (Pine et al., 1998), teen
pregnancies (Hall et al., 2015), negative life events, substance
abuse (Boger et al., 2014), eating problems (Meng and D’Arcy,
2015), diabetes (Yu et al., 2015), schizophrenia (Samsom and
Wong, 2015), and learning problems (Goodyer and Cooper, 1993;
Meng and D’Arcy, 2015; Rivet-Duval et al., 2011; Rose et al., 2014).
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Epidemiological studies on mental health of youth indicate that
depression, drug abuse and suicide are among the three most
common causes of death among young people (Brookman-Frazee
et al., 2006). It is, therefore, important to treat depression in an
early stage of life with effective treatments (Birmaher et al., 2007).

Although the exact cause of depression is not well-known,
there is strong scientific evidence that genetics, psychological and
environmental factors increases the risk of developing depression
(Fakhoury, 2015; Zarrei et al., 2015). A large number of genes are
involved in the manifestation of this disorder and genetic factors
may account for 40-50% of risk (Bielczyk et al., 2015).

Depression has also been documented as a significant problem
in Iran, with 0.5% of lifetime suicide attempts related to depression
(Malakouti et al., 2009; Nojomi et al., 2008). The prevalence of
mental disorders, including depression, is as high as 9.7% in some
communities, particularly in northwestern Iran (Mohammadi
et al., 2005). Moreover, the link between depression, substance
abuse and infectious diseases has been well documented in Iranian
communities (Mokri, 2002).

Prescribing antidepressants is the most common pharmacolo-
gical intervention for treating depression (Femenia et al., 2015).
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Table 1
Demographic information of the subjects recruited for the current study.

CBT Reiki control X2 p

N¼188 n % n % n %

Gender
Male 31 48 29 29 27 27 45 0.93
Female 34 52 34 34 33 33 55
Age
12–13 8 12.3 8 12.7 8 13.3 0.146 0.997
14–15 24 36.9 24 38.1 21 35
16–17 33 50.8 31 49.2 31 51.7
Education
Father
PhD/master 4 6.2 2 11.10 4 6.7 6.6 0.759
Bachelor 35 53.8 34 54 24 40
Diplomaa 19 29.2 19 30.2 26 43.3
Under diploma 7 10.8 3 4.8 6 10
Mother
PhD/master 8 12.3 5 7.9 3 5 4.186 0.652
Bachelor 28 43.1 25 39.7 24 40
Diploma 13 20 19 30.2 15 25
Under Diploma 16 24.6 14 22.2 18 30
Medical statusb

Yes 11 16.9 10 15.9 7 11.7 0.752 0.687
No 54 83.1 53 84.1 53 88.3
Living status
Mother and father 55 84.6 56 88.9 51 85 4.636 0.591
Only mother 7 10.8 3 4.8 6 10
Only father 3 4.6 2 3.2 1 1.7
none 0 0.00 2 3.2 2 3.3
Family income (monthly)c

4800 USD 21 32.3 19 30.1 18 30 1.093 0.983
o800 USD 44 67.7 44 69.8 41 70

a Diploma¼high school diploma.
b Yes¼currently have a medical problem; No¼no medical problem de-

clared.
c Min: $200; max¼$4000; mean¼834.82; SD¼$600.17.
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However, there are many side effects attributed to the use of these
drugs (Hodgson et al., 2015), and the use of psychological inter-
ventions are effective therapies in treatment of depression. Cog-
nitive Behavioral Therapy (CBT) and Reiki are two such therapies
that will be in the focus of this paper.

The American Psychiatric Association guidelines indicate that
among psychotherapeutic approaches, CBT has the best docu-
mented effectiveness for the treatment of depression disorders
(Association, 2000). Additionally, several studies, including a
number of meta-analyses, have demonstrated the effectiveness of
CBT in treating depressed patients (Fernie et al., 2015; Klein et al.,
2007; Michael and Crowley, 2002; Qin et al., 2015; Weisz et al.,
2006). The CBT psychotherapist aims to bring about change by
helping patients to reduce distorted perceptions, achieve problem
solutions, learn coping skills and promote active participation in
healthy and pleasant activities (Goodyer et al., 2000; March et al.,
2007). Although the result of earlier studies is promising, there is a
significant group of depressed adolescents who do not recover
after CBT treatment (Stikkelbroek et al., 2013). Moreover, the ef-
fectiveness of this therapeutic treatment has not yet been in-
vestigated in Iran.

The use of complementary and complementary therapies such
as Reiki in treating the mental disorders particularly depression
has been investigated (Bowden et al., 2011; Ernst, 2000; Koithan,
2009; Roe et al., 2015). Reiki is a commonly practiced therapy in
Asian countries (Joyce and Herbison, 2015). One of the most sig-
nificant health benefits of Reiki is stress relief and relaxation,
which triggers the body’s natural healing abilities for improving
and maintaining health. Reiki helps to bring about inner peace and
harmony; it can be a valuable instrument in the search for spiritual
growth (Ellyard, 2004). Reiki is described by supporters as a hol-
istic therapy which brings about healing on physical, emotional,
mental and spiritual levels, in the belief is that the energy will flow
through the practitioner’s hands whenever the hands are placed
on or held near a potential recipient (Ellyard, 2004). The effec-
tiveness of Reiki in reducing depression in adults has been pre-
viously investigated, with findings that Reiki is effective in redu-
cing depression significantly in the experimental group compared
with the wait-list (Richeson et al., 2010). However, such a study is
lacking for Iranian adolescents with depression.

The main aim of the current research was to investigate the
effectiveness of CBT versus Reiki for depression in adolescents in
Iran, and to specifically assess the effect on different subscales of
depression.
2. Methods

2.1. Participants

We recruited participants who were adolescents aged 12–17
years from the different districts of the city of Tehran. Informed
consent was obtained in writing, and the study was approved by
local research ethics boards. Tehran is a metropolitan city which
accommodates more than 10 million inhabitants with different
socioeconomic and cultural backgrounds. This city is geo-
graphically divided into different zones by the organizations of
urban planning and management (Abbaspour and Gharagozlou,
2005). We used a multistage random sampling method for ran-
domly selecting our participants from clients who had been re-
ferred to the psychotherapy clinics in different districts of the city
to provide each depressed client with an equal chance of being
included in our experiment (Agresti and Finlay, 2008).

The following inclusion criteria were required for inclusion in
the experimental or control conditions: i) a minimum Child De-
pression Inventory (CDI) score of 20 (Kovacs, 1983), ii) DSM-IV-TR
(Association, 2000) criteria for major depression based on a
structural interview by two separate clinical psychologists, and iii)
completion of a pre-treatment assessment. In order to account for
the possible confounder effects in our statistical analyses, we did
not recruit participants who were already undergoing any psy-
chiatric or psychological treatments, including psychotropic
medications, supportive groups, and current practice of relaxation
techniques. The participants were randomly assigned into three
conditions using a computerized random sampling method by the
practitioner nurse at the centers, a waitlist control condition
(n¼60), a CBT condition (n¼65) treatment, and a Reiki condition
(n¼63). A total of 188 participants were included in the study,
with approximately equal numbers of male and female assigned to
each condition. Participants who did not complete the treatment
were not included in the final analysis. The demographic char-
acteristics of the participants recruited into the study are provided
in Table 1.

2.2. Questionnaire measure

The data for the current study were collected in two stages;
prior to administrating the psychotherapeutic treatment (pre-test)
and after 12 weeks of treatment (CBT and Reiki)(post-test). The
measure used was the CDI (Kovacs, 1983). The CDI is a self-rating
scale modeled on the Beck Depression Inventory (Beck, 1972) and
adapted to adolescents aged 7-17 years. The depressive symptoms
assessed include cognitive, affective, somatic and behavioral as-
pects. The CDI has five subscales: negative mood (e.g., sad and felt
like crying, worrying about bad things), interpersonal problems (e.g.
social avoidance, social isolation), ineffectiveness (e.g., incapacita-
tion in assessments, skills and educational), anhedonia (impairment
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of the ability to experience pleasure) and negative self-esteem (e.g.,
self-dislike, the feeling of being unloved) (Saylor et al., 1984). The 27
items were scored between 0 and 2, with 0 rated as the least
depression score and 2 as the highest depression score.

2.3. Assessment

The content of the CBT included two sessions of one and a half
hours per week with a total of 36 hours in twelve sessions over
twelve weeks. Therapy sessions provided programs using a num-
ber of principles such as teaching participants how to work on
their problems and approaching educational problems from a
psychological perspective (Page and Hooke, 2012; Rossello et al.,
2008). Reiki therapy was administered over twelve weeks with
20 minutes session once per week (Nield-Anderson and Ameling,
2001). The Reiki treatment proceeded with the practitioner pla-
cing his hands in various positions. They used the non-touching
technique, where the hands were held a few centimeters away
from the recipient’s body, for some or all of the positions.

2.4. Data analysis

The statistical analysis of the data was performed using the
Statistical Package for Social Science (SPSS for Windows v16; SPSS
Inc., Chicago, Illinois, USA)(Norusis, 2008) and R (RCore, 2015). A
Pearson's chi-squared statistical test was performed to check for
any significant associations among the demographic variables and
assignment to the three conditions. A series of 2�3�2 mixed
model ANOVAs were used to test the within-subject effect for
depression scores (pre-test, post-test for the CDI total score, as
well as the five CDI subscales) and the between-subject effects of
condition (CBT, Reiki, wait-list) and gender (male, female), and
their interactions. Between-subject contrasts tested the difference
in treatment effects between the two active treatments and the
waitlist condition, and between the CBT and Reiki conditions.
Fig. 1. Comparison of the depression scores measured using Child Depression In-
ventory (CDI) of subjects analysed in the three groups, i.e. control group and two
experimental groups (cognitive behavioral therapy¼CBT and Reiki) at the begin-
ning of experiments (¼pre-test) and after the 12 weeks of therapies (¼post-test).
The Y-axis shows the sum of CDI scores per each subject. A higher CDI score in-
dicates a more severe depression in the subject. The p-value computed using a
paired t-test of sum CDS scores in pre-test and post-test group.
3. Results

3.1. Demographic characteristics

Pearson's chi-squared analyses did not show any significant
association between the Demographic variables and the three
experimental and control conditions (Table 1). For instance, there
was no significant difference between of three conditions by sex.
We also stratified the age into three subcategories (12–13, 14–15,
and 16–17 years old) to investigate whether there is a difference
among the clients in age differences (Table 1). The educational
status of the parents was divided into four levels (below high
school diploma, high school diploma, bachelor, and master/doc-
torate). The outcome of the Pearson's chi-squared test showed that
there is no significant difference among the subcategories of age,
educational status. Medical problems were defined as bodily
changes due to the release of sexual hormones (androgen and
estrogen) and genetic problems, and were evaluated in the inter-
view by a question requiring “yes” or “no” response. This question
was answered by parents. There were no statistically significance
differences between the participants by medical problems.

3.2. Change in CDI depression scores for the experimental control
conditions across treatment

In respect to the CDI total score, there was a significant treat-
ment by condition effect (F (2)¼78.46, po .001), with contrast
tests indicating a significant difference between CBT and waitlist
(po .001), Reiki and waitlist (p¼ .031), and between CBT and Reiki
(po .001) (See Figs. 1 and 2). There was also a significant treat-
ment by condition by gender interaction (F (2)¼6.71, p¼ .002);
Fig. 2 suggests that male participants showed a significantly
smaller treatment effect for Reiki than their female counterparts.
Table 2 shows the mean and standard deviation scores for the pre
and post-test CDI scores, and the size of treatment effect (Cohen's
d) (Cohen, 1988) for each condition. The treatment effects for both
CBT and Reiki were large.

3.3. CDI depression subscale scores

We subsequently analysed the five subscales of depression (i.e.
negative mood, interpersonal problems, ineffectiveness, anhedo-
nia, and negative self-esteem) again using mixed-model ANOVAs.
Significant treatment by condition effects were found for all five
subscales (po .001) but the pattern of effects differed when con-
sidering the contrast tests. CBT showed a significantly greater
decrease in scores across treatment relative to waitlist for all
subscales with the exception of negative self-esteem (p¼ .109;
Fig. 3; Table 3). On the other hand, Reiki was associated with
significant treatment effects relative to wait-list on only one sub-
scale, anhedonia (p¼ .006; Table 4). CBT and Reiki differed in the
size of the treatment effect across all five subscales. Interestingly,



Fig. 2. Comparison of the depression scores measured using Child Depression In-
ventory (CDI) of participants analysed for a) females and b) males in the three
conditions, i.e. control condition and two experimental conditions (cognitive be-
havioral therapy (CBT) and Reiki) at the beginning of experiments (pre-test) and
after the 12 weeks of therapies (post-test). The Y-axis shows the sum of CDI scores
per each participant. A higher CDI score indicates a more severe depression in the
participant.

Table 2
CDI depression scores at pre-test and post-test for control, CBT, and Reiki groups.

Group Test N Mean SD Cohen's d

Control Pre-test 60 30.35 5.45 �0.006
Control Post-test 60 30.38 4.66
CBT Pre-test 65 29.46 5.47 1.73
CBT Post-test 65 19.94 5.59
Reiki Pre-test 63 30.00 5.37 0.76
Reiki Post-test 63 26.33 5.88

Fig. 3. The effect of CBT and Reiki on two of depression subscales, i.e. a) anhedonia
and b) negative self-esteem. The Y-axis shows the mean depression score at then
pre-test and post-test assessments.

Table 3
Paired t-test for the subscales in the pre-test and post-test in the CBT group
(N¼65).

Test Subscales Mean SD Cohen's d

Pre-test Negative mood 4.52 1.45 1.34
Post-test Negative mood 2.49 1.58
Pre-test Interpersonal problem 3.4 1.31 1.21
Post-test Interpersonal problem 1.89 1.19
Pre-test Ineffectiveness 3.31 1.17 1.56
Post-test Ineffectiveness 1.91 1.25
Pre-test Anhedonia 4.34 1.41 1.05
Post-test Anhedonia 1.80 1.52
Pre-test Nnegative self-esteem 4.31 1.58 0.81
Post-test Negative self-esteem 3.09 1.44

Table 4
Paired t-test for the subscales in the pre-test and post-test in the Reiki group
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in contrast to the CDI total score, no subscale showed any inter-
action between gender and the treatment effects across each
condition.
(N¼63).

Test Subscales Mean SD Cohen's d

Pre-test Negative mood 4.7 1.49 0.52
Post-test Negative mood 3.86 1.73
Pre-test Interpersonal problem 3.9 1.31 0.50
Post-test Interpersonal problem 3.2 1.50
Pre-test Ineffectiveness 3.56 1.23 0.49
Post-test Ineffectiveness 2.95 1.26
Pre-test Anhedonia 4.55 2.02 0.38
Post-test Anhedonia 3.88 1.50
Pre-test Negative self-esteem 4.27 1.76 0.17
Post-test Negative self-esteem 3.97 1.70
4. Discussion

The present study examined the effect of cognitive behavioral
therapy and Reiki on depression among a large sample of ado-
lescents. The effectiveness of CBT on depression has been studied
on adults and young people across a wide age range (Pennant
et al., 2015), but at the start of this project there had not been such
an extensive study that focused on adolescents aged 12–17 years.
Moreover, the effectiveness of Reiki therapy in treating adolescent
depression has not been studied before. Earlier studies have in-
vestigated this therapy on patients with several other comorbid-
ities and the results might be skewed due to confounder effects,
such as religion belief, parent's education, or a placebo effect. Our
study showed that both CBT and Reiki are effective on improving
the depression scores of adolescents; however, we observed that
CBT had a significantly larger treatment effect than Reiki.
A large scale study in Iran revealed that depression is the most
common psychological problem among adults aged 26-65 years
old who committed suicide (Mohammadi et al., 2005). Other
studies also indicated that depression is now the leading disease-
related cause of disability (Reynolds et al., 2012). Early
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interventions to alleviate the symptoms of this disorder are
therefore very important.

Our results support earlier findings of the use of CBT inter-
vention on depression treatment both in Iran and elsewhere in the
world (Klein et al., 2007; March et al., 2007; Michael and Crowley,
2002; Qin et al., 2015; Weisz et al., 2006). Our findings indicate
that a statistically significant improvement in the depression
scores as measured by CDI across time was observed in the
treatment conditions, but not in the control condition. These re-
sults suggested that CBT was a reliable intervention for reducing
adolescent depression, but also that Reiki may have some promise.
The subscale results showed a different pattern of results, parti-
cularly in terms of findings that did not differentiate between Reiki
and waitlist, and the lack of a gender interaction. However, it is
likely that these results may have arisen from a relative lack of
variance in the subscale scores relative to the full scale CDI, as
Cohen's d calculations indicated a medium treatment effect for
Reiki across all subscales with the exception of negative self-
esteem.

The Reiki therapy is an alternative complementary medicine
approach to heal symptoms (Hammerschlag et al., 2014). In this
therapy, a practitioner tries to find and correct any imbalance in
patients “life energy” (O’Mathuna and Ashford, 2014). However, no
scientific instruments have been able to detect this energy
(O’Mathuna and Ashford, 2014) and the evidence base for this
therapy could be questioned. Although Reiki reduces depression
symptoms in patients, it did not alleviate it and patients were
presented with a milder depression after treatment.

Understanding the mechanisms underlying this treatment ap-
proach is particularly important given our findings that it may not
be as effective for male adolescents as it is for female adolescents.
A possible reason for this differential effect could be that girls have
a higher appositive attitude towards Reiki treatment more than
boys do. There are many factors that might be contributing to the
effectiveness of this approach including belief to this method and
trust to the practitioner (Van Aken and Taylor, 2010). Reiki therapy
has been mostly studied in patients with cancer for reducing pain,
depression, and anxiety (Fleisher et al., 2014) and other disease
where patients experience pains and depression such as osteoar-
thritis (Lu et al., 2013). There are mixed results for the effective-
ness of this approach in treating symptoms of disease across dif-
ferent studies, with some studies not supporting a vigorous effect
of this therapy in reducing pain, anxiety, and depression (Lee et al.,
2008; Thrane and Cohen, 2014). For example, careful review stu-
dies did not find any robust evidence for the use of therapeutic
touch including Reiki in healing acute wounds (O’Mathuna and
Ashford, 2014) or oral pain in pediatric patients (Kundu et al.,
2014). In a systematic review of 27 papers (Bao et al., 2014), Bao
et al. found a low level support for the use of complementary and
alternate medicine for alleviating cancer pain but the results need
to be interpreted in the light of a small sample size. In contrast,
other studies have reported a statistically significant reduction in
depression score in cancer patients who experiences Reiki sessions
(Bowden et al., 2011; Fleisher et al., 2014; Richeson et al., 2010;
Shore, 2004; Vitale, 2007).

Our study is the first to investigate the effectiveness of Reiki in
improving depression scores among adolescents, using a sample
size larger than earlier studies. We saw a statistically significant
improvement in the overall symptoms of depression in our pa-
tients with a large effect size. The outcome of this research de-
monstrated the potential efficacy of Reiki interventions for im-
proving depression symptoms in adolescents. However, we don’t
rule out a possible placebo effect and further methodologically
rigorous research assessing whether Reiki produces more than a
placebo effect is needed to confirm the benefit of Reiki on de-
pression. A follow-up research would evaluate the degree of
maintaining the effectiveness of these methods. However, we did
not perform such a study. Moreover, in our study we assessed the
symptoms of depression both before administrating our ther-
apeutic approaches and after applying them.

It is expected that using the CBT and Reiki approaches in the
present study pioneers further work in this particular area of de-
pression in youth. The result of this study could address the sig-
nificance of juvenile conduct problems especially in the middle-
eastern context, and lead to development of psychotherapies for
reducing the prevalence of depression among children. However,
there are controversies about the use of Reiki. Patients may avoid
clinically proven treatments for serious conditions in favour of
unproven Reiki, and we advise to consult with a physician before
administering this therapy.
5. Implications

The insights from this study show that CBT specifically ad-
dresses the problem of adolescent depression. Moreover, CBT may
well help to solve the social and individual problems associated
with depression, and it is recommended that counseling centers
implement CBT to address the problem of mental disorders among
Iranian youth. Reiki research by the scientific community should
be encouraged and the potential of this traditional art of healing to
enhance treatment outcomes, particularly for those individual
who may not seek CBT.
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