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Abstract
Introduction: The purpose of this study was to compare the efficacy of transcranial magnetic stimulation
and cognitive-behavioral therapy in reducing anxiety and depression in patients referred to psychiatric
clinics
in
Tehran.
Materials and Methods: This clinical trial was conducted on clients referred to psychology clinics in
Tehran during 2015 with diagnosis of depression and anxiety by psychiatric commission. Sixty individuals
were selected by convenience sampling method. They were randomly divided into three groups (two
experimental and one control). The research tool was Beck Depression Inventory and Beck Anxiety
Inventory. One group received 12 sessions of cognitive-behavioral therapy and the other group received
transcranial magnetic stimulation for 20 sessions. The control group did not receive any intervention. Data
were
analyzed
by
SPSS
software
using
covariance
analysis.
Results: There was a significant difference between transcranial magnetic therapy and cognitive-behavioral
therapy
in
reducing
anxiety
and
depression
in
clients
(P<0.01).
Conclusion: It seems that transcranial magnetic stimulation and cognitive-behavioral therapy are effective
in reducing anxiety and depression but cognitive-behavioral therapy can reduce depression and anxiety more
than transcranial magnetic stimulation.
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CBT AND TMS IN DEPRESSION AND ANXIETY
Introduction
Regarding to the high prevalence of
depression and anxiety among adult
populations
and
their
burden
on
individuals, families and the societies, it
is necessary that researchers focused on
the new therapeutic approaches (1,2).
The evidences suggest that cognitivebehavioral therapy can be effective in
reducing symptoms in cases who experience
the mild-moderate levels of depression and
anxiety (3-6).
Also, neuromodulatory techniques are
considered as safe and effective methods to
reduce anxiety and depression (7-9).
Transcranial Magnetic Stimulation (TMS) is
a safe and non-invasive procedure to
stimulate nervous system. In this technique,
a current flows through the coil that is
placed on the person's head. This electric
current generates a local magnetic field that
crosses the skull, and depolarizes the
neurons (10,11).
While the majority of research in this area
has shown that this method is effective,
there are still findings that indicate that it is
ineffective compared to other biological
methods. Therefore, experimental studies on
the efficacy of this technique and achieving
optimal TMS parameters for the treatment of
depression and anxiety disorder are still
ongoing (12,13).
So, this research aimed to compare the
effectiveness of CBT and TMS on anxiety
and depression among the clients of
psychological clinics.
Materials and Methods
This clinical trial was conducted on clients
referred to psychology clinics in Tehran
during 2015 with diagnosis of depression
and anxiety by psychiatric commission.
Sixty individuals were selected by
convenience sampling method. They were
randomly divided into three groups (two
experimental and one control). The research
Fundamentals of Mental Health, 2020 Jan-Feb
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tool was Beck Depression Inventory and
Beck Anxiety Inventory. One group
received 12 sessions of cognitive-behavioral
therapy and the other group received
transcranial magnetic stimulation for 20
sessions.
Transcranial brain stimulation conducted
based on the common protocol, which
includes a frequency of 10 Hz for a duration
of 5 seconds, a distance of 16 seconds for
each stimulus, 120% of motor threshold, a
stimulation location equal to f3 in the 10-20
system, or LDLPFC and 20 minutes
duration. The control group did not receive
any intervention.
Research instrument
A) Beck Depression Inventory-II: Beck
Depression Inventory is one of the most
appropriate tools for measuring the severity
of depression. The revised form of the Beck
Depression Inventory is more in line with
the DSM-IV than the original form. In
addition, the second version of the
questionnaire covers all the elements of
depression based on the cognitive theory of
depression. Each item receives a score of
zero to 3 and thus the total score of the
questionnaire ranges from zero to 63. The
Beck Depression Inventory (Second edition)
did not contain four items from the current
version, and additional items were added to
the questionnaire. In this questionnaire, two
items (16 and 18) have been edited to be
more sensitive to depression. This
questionnaire is applicable to a population of
13 years or older (14,15).
The psychometric characteristics of this
inventory reported as acceptable among
Iranian population (Cronbach α=0.87) (16).
B) Beck Anxiety Inventory: Beck et al.
(1990) developed the Beck Anxiety
Inventory, which specifically measures the
severity of clinical anxiety in individuals.
Each of the 21 questions is scored on a 4grade scale from 0 to 3. Each of the test
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items describes one of the most common
anxiety symptoms (mental, physical, and
phobic symptoms) (17).
Studies show that this questionnaire has high
validity and reliability. Its internal
consistency coefficient (alpha coefficient)
was 0.92 with a one-week test-retest
reliability of 0.75 and its correlation
coefficients ranged from 0.30 to 0.76.
Kaviani and Mousavi examined the
psychometric properties. The validity of this
test in Iranian population reported a
reliability coefficient of 0.72 and test-retest
reliability coefficient of 0.83 and Cronbach's
alpha of 0.92 (18).
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The data were analyzed in two parts:
descriptive and inferential statistics, mean
and standard deviation were used in the
descriptive part. Inferential statistics were
used to compare and compare groups
differences in pre-test and post-test by
multivariate
analysis
of
covariance
(MANCOVA). SPSS software version 22
was used for data analysis.
Results
The descriptive data related to the 3 groups
of the research is presented in Table 1.

Table 1. The scores of depression and anxiety in pre-test and post-test
Variable

Group

Phase

Mean ± SD

Anxiety

Control

Pre-test
Post-test
Pre-test
Post-test
Pre-test
Post-test
Pre-test
Post-test
Pre-test
Post-test
Pre-test
Post-test

40.70 ± 4.45
39.05 ± 3.20
38.80 ± 6.77
21.95 ± 3.60
39.25 ± 3.30
18.90 ± 3.02
39.05 ± 3.20
39.60 ± 4.18
36.75 ± 4.83
19.30 ± 3.23
39.50 ± 3.96
19.15 ± 3.23

TMS
CBT
Depression

Control
TMS
CBT

As seen in Table 1, there were not
significant differences between 3 groups in
scores of depression and anxiety in pre-test
phase but these scores reduced after
intervention in experimental groups.
To conferential statistics, the normality of
the data was assessed through Leven test.
Leven's test results showed that all three
groups are homogeneous in variance (F
anxiety= 1.127, DF1= 2, DF2= 57 and
P=0.080; F depression= 2.818, DF1= 2,
DF2= 57 and P=0.110).
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To determine the effectiveness of cognitive
behavioral therapy and transcranial magnetic
stimulation on reducing anxiety and
depression in the participants, multivariate
covariance analysis was performed. The
results showed that there are significant
differences between experimental and
control groups in post-test phase (P<0.01).
Also, the differences between the scores of
depression and anxiety in pre-test and posttest phases were presented in Table 2.
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Table 2. The differences between the scores of depression and anxiety in pre-test and post-test phases
Variable

Phase

Group I

Group J

Mean difference
(J-I)

P

Depression

Pre-test

Control

Post-test

Control

Pre-test

Control

Post-test

Control

CBT
TMS
CBT
TMS
CBT
TMS
CBT
TMS

0.100
2.850
19.200
19.050
1.450
1.900
20.150
17.100

0.997
0.094
0.000
0.000
0.638
0.464
0.000
0.000

Anxiety

The findings indicated that both CBT and
TMS are effective in reducing depression
and anxiety in participants compared to
controls but the scores of CBT group
decreased more than TMS group especially
in anxiety (P=0.01).
Discussion
In this study, the scores of depression and
anxiety assessed before and after CBT and
TMS intervention compared to control
group. The findings indicated that both CBT
and TMS can reduce depression and anxiety
significantly but CBT is more effective.
As mentioned, transcranial magnetic
stimulation has positive outcomes in
depression and anxiety (19,20). This method
is effective and safe and patients preferred
this technique more than older treatments
(21). In this line, in a study by White and
Tavakoli 13 adult patients with major
depressive disorder and generalized anxiety
disorder received 24 to 36 sessions of
repetitive TMS in 5-6 weeks. The results
showed that symptoms reduced more than
50% from baseline. These finding support
the present study (22).

Cognitive behavioral therapy is wellestablished protocol to reduce depression
and anxiety based on the evidences (23) and
in the present research it is effective strongly
in reducing depression and anxiety among
participants.
Regarding the lack of studies with the same
protocol (CBT vs TMS) in depression and
anxiety, the comparison between the present
study and other researches was not possible.
It is recommended that the future studies be
focused on the effectiveness of the two
methods and preferences of patients about
choosing TMS or CBT.
This research has some limitations such as
small sample size and the lack of follow ups
to evaluate the long effectiveness of the two
treatments.
Conclusion
It seems that transcranial magnetic
stimulation and cognitive-behavioral therapy
are effective in reducing anxiety and
depression but cognitive-behavioral therapy
can reduce depression and anxiety more than
transcranial magnetic stimulation.
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