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ABSTRACT
. Objective: The use of repetitive transcranial magnetic stimulation (rTMS), a form of brain
Article info: ¢ stimulation, is successful and authorized for treating individuals with obsessive-compulsive
Received: 08 Apr 2023 ¢ disorder OCD. The study compared the effectiveness of :-TMS and drug therapy on OCD.
Accepted: 30 Aug 2023 :  Methods: The study adopted a quasi-experimental method and a pre-post control group design.
Available Online: 01 Jan 2024 . The statistical population of the present study included all patients referred to specialized

clinics in regions 2, 3, and 7 of Tehran City, Iran, from July to September 2022. The study
participants included 45 OCD patients who were selected purposefully and were assigned to
two experimental groups (rTMS: 15 participants, drug therapy: 15 participants) and a control
group with 15 participants. The rTMS treatment was held three sessions a week for four weeks.
Therefore, rTMS treatment was performed with the parameters specified below regarding the
variables of the present study. For OCD, the supplementary motor area with a frequency of 1 Hz
(HZ) for 20 minutes, 1200 pulses, and the F3 and F4 areas were worked with the tablets. The
Millon clinical multiaxial inventory-III or checklist-90-revision pre and post-interventions were
measured. Data analysis was conducted using the SPSS software, version 26 with an analysis of
the covariance test.

Results: Findings showed that the differentiation between the rTMS treatment technique
and drug administration is significant in OCD (P=0.0001). The decrease in OCD based on
considered rTMS was more than the drug therapy group (P=0.0017).

Keywords: :  Conclusion: This study revealed that rTMS is an effective neurostimulation therapy for
Repetitive transcranial . OCD. Therefore, rTMS provides better results in terms of treatment effectiveness and clinical
:  response rate. Furthermore, drug treatment appears to have a significant therapeutic effect. In
subgroup analysis, it was found that dorsolateral prefrontal cortex stimulation and inhibition
produced better treatment effects.
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Highlights

e In repetitive transcranial magnetic stimulation (rTMS), an electromagnetic coil attached to the scalp generates a
magnetic field that activates certain regions of one’s brain. Obsessive-compulsive disorder (OCD) treatment involves
the use of an electromagnetic coil near your scalp during rTMS sessions.

* The Food and Drug Administration (FDA) has approved Clomipramine (Anafranil) as a treatment for OCD in adults
and children aged 10 years and older. Adults and children aged 7 years and above receive Fluoxetine (Prozac).

Plain Language Summary

A persistent and prevalent condition known as obsessive-compulsive disorder causes individuals to experience re-
peated, uncontrollable obsessions and or behaviors that they desire to repeat

Introduction

bsessive-compulsive disorder (OCD) is an

important cause of mental health-related

morbidity (Fineberg, et al., 2020). World

Health Organization (WHO) has classi-

fied OCD as one of ten diseases associated
with notable disability globally. Its estimated prevalence
in the United States is 2. 3% for lifetime OCD and 1. 2%
for 12-month criteria. On the other hand, according to a
study in six European countries, the lifetime prevalence
of OCD in the general population is estimated between
1 and 2%. The prevalence of OCD in Iran is 1. 8% (07%
and 28% in men and women, respectively) (Moham-
madi, et al.2004). OCD is often associated with severe
disruption in family functioning as well as impaired
peer relationships and academic performance (Brez-
inka, Maildnder, & Walitza, 2020). OCD is associated
with poor quality of life (Grochtdreis, et al., 2023) and
increased risk of mortality (Kim, et al., 2023). Chronic
OCD is associated with significant mental and physi-
cal morbidity, and in severe cases, it can lead to suicidal
behavior, long-term hospitalization, and residential care
(Fineberg, Cinosi, Smith, Busby, Wellsted, et al., 2023).

Despite the impact OCD can have on someone’s life,
only a minority of those affected seek help from a psy-
chiatrist, with about 30 to 40% receiving assistance
(Swierkosz-Lenart, et al., 2023). Research is being prior-
itized on developing treatments that can improve health
outcomes for individuals with OCD (Kammen, et al.,
2021; Wang, et al., 2023; Corlier, et al., 2023). Despite
receiving adequate treatment, almost 40% of patients do
not respond to either treatment. This highlights the im-
portance of developing new treatment methods. More-
over, the use of invasive treatment methods like deep
brain stimulation or surgical intervention has yielded

limited success (Shivakumar, et al., 2019). Other forms
of intervention, such as neuromodulation techniques,
are increasingly being studied as a treatment for OCD
(Kammen et al., 2021). The use of electrical currents
in the brain is a common technique in neuromodula-
tion therapies, but this current can also regulate local
and network-level activities (Borgomaneri, et al., 2021).
Studies have shown that approximately two-thirds of
people with OCD do not achieve a satisfactory response
(Wang et al., 2023). The current research indicates that
non-invasive methods of brain stimulation may be effec-
tive in alleviating OCD symptoms (Begemann, Brand,
Cur¢i¢-Blake, Aleman, & Sommer, 2020). Transcranial
magnetic stimulation (TMS), transcranial alternating
current stimulation (tACS), electroconvulsive therapy
(ETC), deep brain stimulation (DBS), and focused ul-
trasound are examples of interventions that can modify
the electrical activity of the brain. These therapies are
effective in neurological disorders such as anxiety, de-
pression, and hypertension (Borgomaneri, et al., 2021).
Of these, only repetitive transcranial magnetic stimula-
tion (rTMS) and DBS show a high level of evidence in
the treatment of OCD (Wang et al., 2023; Corlier, et al.,
2023). Approximately 20 years have been spent explor-
ing the potential of using repetitive TMS as a treatment
for OCD (Fitzsimmons et al., 2022).

Currently, leading treatment options for OCD include
selective serotonin reuptake inhibitors (SSRIs) and
cognitive behavioral therapy (CBT) (Del Casale, et al.,
2019; Uhre, et al., 2020). In meta-analysis studies, SSRIs
were better tolerated. To be effective, these drugs must
be used in appropriate doses and durations (Zhou, et al.,
2019). Additionally, meta-analyses have recommended
higher doses of SSRIs for the treatment of OCD (Th-
amby and Jaisoorya, 2019). To evaluate the effectiveness
of these drugs and replace or enhance them, the drugs
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must be used for at least 12 weeks. People who do not
respond to one SSRI may respond to another SSRI or
enhance their treatment regimen with additional medica-
tions. Most evidence-based studies have been conducted
to augment first-line medications with low-dose dopa-
mine receptor antagonists (i.e. antipsychotics), some, but
not all, have confirmed their effectiveness. Other drugs
have also been studied and recommended to enhance the
therapeutic effects of SSRIs, including low-dose clomip-
ramine, glutamatergic drugs, and D-cycloserine. How-
ever, drug selection in treatment-resistant patients must
be based on multiple clinical considerations, including
the presence of other comorbidities (Jahanbakhsh, Maji-
di, & Karimi, 2023). Evidence-based treatments are cur-
rently available, mainly involving CBT with exposure
and response prevention, or pharmacological treatment
with relapse inhibitors. The SSRI often produces disap-
pointing results: Approximately 40% of patients do not
respond and 50% require additional treatment (Fineberg,
et al., 2020). Chronic OCD is associated with significant
mental and physical illness, and in severe cases, it can
lead to suicidal behavior, long-term hospitalization, and
residential care (Pellegrini, et al., 2021).

Developing new treatments to improve health out-
comes for people with OCD is an identified research
priority (Fineberg, et al., 2018). Evidence from random-
ized controlled trials and meta-analyses support its ef-
fectiveness and have identified the orbitofrontal cortex
(OFC) and supplementary motor area (SMA) as targets
promising (Lusicic, et al., 2018). Deep TMS is a form
of rTMS that can theoretically regulate deeper subcorti-
cal structures. Deep TMS targeting the anterior cingulate
cortex is effective for OCD in 2 sham-controlled trials
and has received FDA approval (Carmi, et al., 2022;
Carmi, et al., 2019). In August 2020, the UK National
Institute for Health and Care Excellence (NICE) stipu-
lated that rTMS should only be used in a research con-
text with OCD patients (Pellegrini, et al., 2022). rTMS
is also relatively expensive, requires specialized techni-
cal equipment and personnel, and cannot be performed
in the patient’s home. With the above considerations in
mind, the clinical effectiveness of rTMS needs to be
evaluated based on its potential to provide OCD patients
with a safe and lasting improvement in quality of life.
This scoping review identifies what we know and ad-
dress the gaps in our knowledge in this area to evaluate
and provide information on the potential therapeutic ef-
fects of rTMS for OCD.

Materials and Methods

The present study was quasi-experimental with a pre-
post control group design. The statistical population of
the present study included all patients referred to special-
ized clinics in the second, third, and seventh districts of
Tehran City, Iran, from July to September 2022. Partici-
pants of the study were 45 OCD patients purposively se-
lected and divided into two experimental groups (rTMS:
15 participants, pharmacotherapy: 15 participants) and
a control group with 15 participants. A table of random
numbers was used to randomly assign participants into
groups. A priori sample size calculations show that,
based on a medium effect size (n>=0. 5), a critical P
of 0.05, and a critical power level of 0.95, the required
sample size is 42. Finally, with the withdrawal of some
participants, the estimated sample size was 45.

Patients were eligible if they: (a) were 18 years of age
or older; (b) (DSM-5) defined OCD was determined by
a research psychiatrist using the Mini International Neu-
ropsychiatric Interview version 7. 02 for DSM-5; (c) du-
ration of symptoms >1 year (based on medical history);
and (d) have the Millon clinical multiaxial inventory-IIT
or SCL-90-R obsessive-compulsive scale (OCS), which
represents OCD of at least moderate severity.

Patients were excluded if they: (a) were absent from
meetings, failed to complete tasks, had unforeseen
events (such as illness, death of a relative, etc.), and
presented expressed refusal to continue cooperation;
(b) have a clinical history of schizophrenia, psychotic
symptoms, bipolar disorder, Tourette’s syndrome (not
excluding tics not equivalent to Tourette’s syndrome),
organic psychosis physical, psychosurgical, borderline
disorder or histrionic personality type; (c) had an alco-
hol or substance use disorder in the past 12 months; (d)
have another diagnostic and statistical manual of men-
tal disorder, 5" edition (DSM-5) considered the primary
treatment target; or (¢) had moderate (20-28) and severe
(29-63) depression, as determined by the Beck depres-
sion inventory at baseline.

In the research administration, we had to work togeth-
er with Sajad Hospital and counseling centers (Aram
and Rayeheye Omid) in District Three. The researchers
worked with the center officials to get the right people
for their study. Then they gave them surveys and treat-
ment. It is important to mention that after choosing the
people for the study, we explained the treatment plans
and goals to them. We also told them that they could
choose to participate on their own, and they were not
forced to join.
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In a group of repetitive magnetic stimulation of the
brain from the skull, the duration of sessions followed
the following parameters at a rate of three sessions per
week for four weeks. The location of coil was placed
in the dorsolateral prefrontal cortex (DLPFC) on the left
corresponding to point F3 and on the right correspond-
ing to point F4 and SMA area based on the international
10-20 position system for electroencephalography map
(EEG). Therefore, rTMS treatment was performed with
the parameters specified below regarding the variables
in this study. For OCD, the SMA of 1 Hz (HZ) for 20
minutes, 1200 pulses, and areas F3 and F4 were worked
with the tablet. Three minutes from zone F3 (intermittent
theta bursts) and 40 seconds from zone F4 (cantinu theta
burst) after the intervention, people in the control group
received treatment as usual.

After the end of the intervention, re-evaluation was
done with the tools used in the initial evaluation. The
drug interventions during the 4 weeks of the OCD group
were: Fluoxetine for the first ten days, one 10 mg capsule
in the morning, then one 20 mg capsule in the morning.
2-Tab. Clomipramine 25 mg. For the first ten days, one at
night, then one at noon, and one at night. 3- Tab. Clonaz-
epam / Smg, One Tab every night. All interventions were
performed by the first author of the article. Informed
consent was obtained from all individual participants in-
cluded in the present study. According to the results of
the Kolmogorov-Smirnov test and the threshold of sig-
nificance obtained for actual OCD (P=0.145), the data
of the variables at two periods are normal. According to
the Levine test to verify the homogeneity of variances
for OCD (P=0.574) established (P>0.05), and also based
on Box’s M test, the hypothesis about the equality of the
covariance matrices is approved (Box’s M=0,10, 6.70).
Depending on the set of assumptions, the univariate and
multivariate covariance analysis for differences between
the two groups in the dependent variables. Bonferroni’s
post hoc test was adopted to determine the differences
between groups. It should be noted that SPSS version 26
software was used for data analysis.

The tools used in this research are as follows:

The MCMI-III is a test with 175 questions. It is for peo-
ple 18 and older who can read at an eighth-grade level.
The test can be done on paper, on a computer, or online
and takes about 25-30 minutes to complete. The test can
be scored online, with software, by mail, or by hand. Af-
ter taking the test, you can get reports that explain your

results. The MCMI-III test is very helpful in understand-
ing people’s minds and has been translated into many lan-
guages. It has been used in studies that compare different
cultures, including Iran (Sharifi, Moulavi, & Namdari,
2008). Problems with understanding MCMI-III include
gender, ethnicity, age, and the types of codes used. The
MCMI-III test has three parts and 24 different scales. It
is based on Millon’s theory of personality and is simi-
lar to the DSM-III and DSM-IV diagnostic categories.
The scales measure how much people reveal about them-
selves, how much they want to be liked, and how much
they try to make themselves look bad. The clinical scales
measure different levels of personality problems, like
moderate and severe. The MCMI-III was picked because
it is a trustworthy and accurate way to measure person-
ality disorders. As the manual suggests, it uses a cutoff
score of 85 or higher to meet the diagnostic criteria. The
Persian version of the MCMI-III test was very accurate.
It was tested and proved reliable (Sharifi, et al., 2008).

SCL-90-R is a multidimensional self-report symptom
inventory and its derived Iranian standard version was
used in this study (Alavi, et al., 2012). The SCL-90-R
has 90 questions divided into nine categories: Physical
problems, obsessive thoughts, sensitivity to others, feel-
ing sad, feeling worried, anger, fear, thinking others are
out to harm you, and feeling disconnected from reality.
The nine different symptoms were grouped into three big
categories: The global severity index shows how serious
the psychiatric problem is, the positive symptom total
measures how many questions were rated as a problem,
and the positive symptom distress index shows how in-
tense the symptoms are. In this research, the Iranian ver-
sion of SCL-90-R was found to be reliable with a Cron-
bach alpha of 0. 95 and split-half reliability of 0. 88.

Results

The mean+SD age of patients in the experimental
group was 45.60+0.67 years and that of the control group
was 45.46+0.67 years. According to the findings, the
three groups in this research are almost homogeneous
in the variables of age, education, gender, and marital
status. The results of the chi-square test also show that
the differences between the three groups in terms of age
(P=0.861), education (P=0.685), gender (P=0.433), and
marital status (P=0.738) are not significant (P>0.05).
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Table 1. Mean and standard deviation of practical obsession by measurement stage in groups

Mean+SD
Group
Pre-test Post-test
rTMS 2.60+0.36 1.12+0.21
Drug therapy 2.58+0.44 1.52+0.29
Control 2.64+0.35 2.48+0.35

SD: Standard deviation; r-TMS: Repetitive transcranial magnetic stimulation.

As seen, the mean in the magnetic stimulation group
from the skull and the drug therapy group in the post-test
stage decreases compared to the pre-test. Based on the
results recorded in Table 1, we can describe that magnet-
ic stimulation treatments from the skull and drug therapy
have reduced the obsessive-compulsive components of
the patients.

According to the results of significant levels obtained
for OCD, the Kolmogorov Smirnov test (data normality
test (P=0.145), which is greater than 0.05, and the data of
the variables in both stages are normal and can be tested
using parametric tests. As can be seen, the assumption of
equality of variances for OCD (P=0.574) is established
(P>0.05). The standard method for evaluating the equal-
ity of covariance matrices, the M box test is used where
a significant level less than 0.05 is considered as an in-
dex of heterogeneity or inequality. As can be seen, the
assumption of equality of covariance matrices is main-
tained (M box=0.10, 6.70).

The results in Table 2 show that by removing the ef-
fects of pre-test variables and considering the calculated
F-factors, there is a significant difference between the
adjusted means of participants’ obsessive-compulsive
scores in the post-test phase (F=458.11 P=0.0001).

According to Table 3, the consequences of the study
reasoned that the differentiation between the treatment

technique of rTMS (P=0.0001) and drug administration

Table 2. Analysis of covariance

(P=0.0001) is significant in OCD. The decrease in OCD
based on rTMS was more than the drug therapy group
(P=0.0017).

Discussion

The study investigated the comparison of the effective-
ness of rTMS and drug administration in reducing OCD
symptoms. The consequences of the study reasoned that the
differentiation between the treatment technique for rTMS
and drug administration is significant in OCD. The reduc-
tion in Yale-Brown obsessive—compulsive scale (YBOCS)
score was significantly greater at the post-treatment assess-
ment. In other words, in rTMS, the OCD score decreased
more than in the drug treatment group. Consistent with our
findings, Adu et al. (2021) found using rTMS on specific
areas of the brain is both effective and well-tolerated for
OCD treatment. This is especially true for the SMA and
the OFC, compared to other areas like the prefrontal cor-
tex. Although the studies varied in their results and how
severe the symptoms were, rTMS seems like a good treat-
ment for OCD. Furthermore, using low-frequency rTMS
over the left dorsolateral prefrontal cortex (DLPFC) can
help reduce Y-BOCS scores in OCD patients who have
not responded to other treatments. This effect lasts for at
least three to six months after 15 sessions of treatment. Us-
ing both antipsychotic and serotonergic medications along
with rTMS therapy may help predict how well the adjunc-
tive treatment will work (Jahanbakhsh, Majidi, & Karimi,
2023). Using high-frequency magnetic stimulation over

Statistical Index SS df MS F Sig. n?
Variables 4.52 1.00 4.52 147.46 0.0001 0.63
Pre-test 28.09 2.00 14.05 458.11 0.0001 0.91
Post-test (group) 2.64 86.00 0.03
error 36.32 89.00

SS: Sum of squares; MS: Mean sum of squares.
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Table 3. Bonferroni’s post hoc test results for pairwise comparison of mean scores in three groups

Variable Comparison Groups The Mean Difference Standard Deviation P
Magnetic stimulation-Drug therapy -0.41 0.05 0.0017
Obsession-compulsion Magnetic stimulation-control -1.34 0.05 0.0001
Post-test
Drug therapy-control -0.93 0.05 0.0001

specific parts of the brain can help improve symptoms of
OCD. This could be a helpful option for people who do
not see good results from medication or therapy (Carmi et
al., 2022). In recent years, several attempts to treat OCD
with rTMS have been reported (Uhre, 2020; Kammen et
al., 2022; Wang et al., 2023), and a recent meta-analysis
found that rTMS performed clinically and statistically su-
perior to sham treatment (Fitzsimmons, et al., 2022).

Recently, it was found that doing deep transcranial mag-
netic stimulation therapy for six weeks every day is safe
and works well for people with OCD who do not get better
with medicine or CBT (Carmi et al., 2018, 2019). Two
studies recently looked at how often and where rTMS is
used for OCD (Liang et al., 2021; Perera et al., 2021).
They came to different conclusions about how well it
works. One study found that stimulating both sides of the
brain is the best treatment option (Perera et al., 2021),
while another study found that stimulating the brain at a
low frequency is the most effective treatment (Liang et al.,
2021). This difference in interpretation may be due to the
decision of the two studies not to separate and distinguish
between unique frequency and location combinations.
Classically, high-frequency rTMS and intermittent theta
burst stimulation (iTBS) are thought to increase cortical
excitability, whereas low-frequency rTMS and continuous
theta burst stimulation (cTBS) are thought to causing inhi-
bition of underlying brain tissue (Rossi et al., 2009). In the
context of depression treatment, stimulation of the left or
right DLPFC with high-frequency versus low-frequency
'TMS may have different therapeutic effects (Brunoni et
al., 2017). This indicates that frequency and location have
an important and independent influence on the effective-
ness of rTMS and therefore should be considered sepa-
rately when evaluating and comparing different protocols.

The cause of OCD, according to brain scans, is re-
lated to a problem in a circuit of brain areas including
the OFC, DLPFC, and thalamus. Changing the way the
brain works with surgery and deep brain stimulation
helps lessen symptoms of OCD. Considering the chance
that rTMS can change parts of the brain, researchers
have looked at how it could help treat OCD by targeting

specific brain circuits. They have found that rTMS may
help balance out abnormal brain activity in people with
OCD (Adu, et al., 2021).

A lot of evidence shows that deep rTMS therapy works
well for OCD, as used in the United States. The treat-
ment will probably be used more by doctors if it is ap-
proved by the FDA. In this new report, rTMS was used
because the patient had a history of reversible cerebral
vasoconstriction syndrome (RCVS) with bleeding in-
side the head, possibly caused by fluvoxamine. The
use of birth control pills at the same time might have
also played a part in this. (Silveira, Damiano, Abelama
Neto, Gomes, et al., 2022). In a group of 210 patients
who had not started using SSRI again within 6 months
to 7 years, RCVS came back in 5% of the patients in a
study by Chen, et al. (2015). We do not know if starting
SSRI again increases the risk of RCVS coming back. It
is really important to study this and find other treatments
because RCVS is very serious. In addition to causing
RCVS, SSRI medicines have also been linked to a small
increase in the chance of bleeding in the brain (Douros,
Ades, & Renoux, 2018).

In a 2020 cohort of 1279 patients with retrocranial
hemorrhage, a higher rate of recurrent intracranial hem-
orrhage was observed in SSRI users, and this association
was greater in patients at risk of hemorrhage. Postcra-
nial blood is higher in the €4 allele, in patients with lobar
intracranial hemorrhage, and patients with previous in-
tracranial hemorrhage (Kubiszewski, et al., 2021). Re-
searchers looked at 55 experiments testing 19 different
treatments or fake treatments, with a total of 2011 people
involved. Ondansetron, deep TMS, therapist-adminis-
tered cognitive behavioral therapy (CBT-TA), and ar-
ipiprazole were rated as the top four treatments based on
their surface under the cumulative ranking percentages.
Although all four treatments had a big impact, CBT[TA]
came very close to being significant but just missed it. In
studies, deep TMS was found the most effective treat-
ment for OCD in people who did not respond to sero-
tonin reuptake inhibitor medications (Suhas, et al 2022).

Esmaili., et al. (2024). Repetitive Transcranial Magnetic Stimulation (‘TMS) and Drug Therapy. JPCP, 12(1), 43-52.



http://jpcp.uswr.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

Conclusion

This study revealed that rTMS is an effective neuro-
stimulation therapy for OCD. Therefore, rTMS pro-
vides better results in terms of treatment effectiveness
and clinical response rate. Furthermore, drug treatment
appears to have a significant therapeutic effect. In sub-
group analysis, it was found that DLPFC stimulation
and inhibition produced better treatment effects. Larger
follow-up periods and sample sizes are needed for future
randomized controlled trials to study better protocols.

There are several shortcomings of our study that need
to be addressed. First, it was conducted at a tertiary care
psychology center, which preferentially recruited pa-
tients with more severe levels of OCD. Second, despite
calculating an adequate sample size, our sample can still
be considered small, generating large confidence inter-
vals, thus necessitating replication of our results in larger
samples. Third, lack of follow-up time. Further work is
needed to better evaluate the effectiveness and safety
of this rTMS protocol, as well as its individualization.
Therefore, rTMS may be an important alternative treat-
ment for these individuals as well as for those with other
contraindications to SSRIs.
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