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Effects of repetitive transcranial magnetic stimulation on obsessive-compulsive disorder: a systematic review, meta-
analysis, and meta-regression — Figueiredo MMC et al.

Supplementary Box S1 Database search strategy

Database Keywords and descriptors
Cochrane Library Search #1: (“OCD” OR “Obsessive-Compulsive Disorder” OR “Obsessive-
(CENTRAL) Compulsive Disorders” OR “Obsessive Compulsive Disorder” OR “Obsessive-

Compulsive Disorders” OR “Obsessive-Compulsive Neurosis” OR “Obsessive-
Compulsive Neuroses” OR “Obsessive Compulsive Neurosis” OR “Obsessive
Compulsive Neuroses” OR “Anankastic Personality” OR “Anankastic
Personalities”)

Search #2: (“TMS” OR “rTMS” OR “Transcranial Magnetic Stimulation” OR
“Transcranial Magnetic Stimulations” OR “Repetitive Transcranial Magnetic
Stimulation" OR “Transcranial Magnetic Stimulation Single Pulse” OR
“Transcranial Magnetic Stimulation Paired Pulse”)

Search #3: #1 AND #2

MEDLINE Search #1: (“OCD” OR “Obsessive-Compulsive Disorder” OR “Obsessive-
Compulsive Disorders” OR “Obsessive Compulsive Disorder” OR “Obsessive-
Compulsive Disorders” OR “Obsessive-Compulsive Neurosis” OR “Obsessive-
Compulsive Neuroses” OR “Obsessive Compulsive Neurosis” OR “Obsessive
Compulsive Neuroses” OR “Anankastic Personality” OR “Anankastic
Personalities”).

Search #2: (“TMS” OR “rTMS” OR Transcranial Magnetic Stimulation” OR
“Transcranial Magnetic Stimulations” OR “Repetitive Transcranial Magnetic
Stimulation" OR “Transcranial Magnetic Stimulation Single Pulse” OR
“Transcranial Magnetic Stimulation Paired Pulse”)

Search #3: (“random*[tiab] OR “clinical trial [tiab]”)

Search #4: #1 AND #2 AND #3

\Web of Science Search #1: TS=(“OCD” OR “Obsessive-Compulsive Disorder’ OR “Obsessive-
Compulsive Disorders” OR “Obsessive Compulsive Disorder” OR “Obsessive-
Compulsive Disorders” OR “Obsessive-Compulsive Neurosis” OR “Obsessive-
Compulsive Neuroses” OR “Obsessive Compulsive Neurosis” OR “Obsessive
Compulsive Neuroses” OR “Anankastic Personality” OR “Anankastic
Personalities”)

Search #2: TS=(“TMS” OR “rTMS” OR “Transcranial Magnetic Stimulation” OR
“Transcranial Magnetic Stimulations” OR “Repetitive Transcranial Magnetic
Stimulation" OR “Transcranial Magnetic Stimulation Single Pulse” OR
“Transcranial Magnetic Stimulation Paired Pulse”)

Search #3: TS=(“‘random” OR “clinical trial”)

Search #4: #1 AND #2 AND #3
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Database Keywords and descriptors

SCOPUS (Title-Abs-Key (“OCD” OR “Obsessive-Compulsive Disorder” OR “Obsessive-
Compulsive Disorders” OR “Obsessive Compulsive Disorder” OR “Obsessive-
Compulsive Disorders” OR “Obsessive-Compulsive Neurosis” OR “Obsessive-
Compulsive Neuroses” OR “Obsessive Compulsive Neurosis” OR “Obsessive
Compulsive Neuroses” OR “Anankastic Personality” OR “Anankastic
Personalities”) AND (Title-Abs- Key (“TMS” OR “rTMS” OR “Transcranial
Magnetic Stimulation” OR “Transcranial Magnetic Stimulations” OR “Repetitive
Transcranial Magnetic Stimulation” OR “Transcranial Magnetic Stimulation Single
Pulse” OR “Transcranial Magnetic Stimulation Paired Pulse”) (Title-Abs- Key
(“random” OR “clinical trial”)

Psycinfo /Any Field: (“Obsessive Compulsive Disorder’) AND Any Field: (“Transcranial
Magnetic Stimulation”) AND Any Field: (“clinical trial”)

EMBASE All fields (“OCD” OR “Obsessive-Compulsive Disorder” OR “Obsessive-
Compulsive Disorders” OR “Obsessive Compulsive Disorder” OR “Obsessive-
Compulsive Disorders” OR “Obsessive-Compulsive Neurosis” OR “Obsessive-
Compulsive Neuroses” OR “Obsessive Compulsive Neurosis” OR “Obsessive
Compulsive Neuroses” OR “Anankastic Personality” OR “Anankastic
Personalities”) AND All fields (“TMS” OR “rTMS” OR “Transcranial Magnetic
Stimulation” OR “Transcranial Magnetic Stimulations” OR “Repetitive
Transcranial Magnetic Stimulation" OR “Transcranial Magnetic Stimulation Single
Pulse” OR “Transcranial Magnetic Stimulation Paired Pulse”) AND All fields
(“random” OR “clinical trial”)

OCD = obsessive-compulsive disorder; TMS = transcranial magnetic stimulation; rTMS =
repetitive TMS.
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Supplementary Figure $S1 PRISMA flowchart
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Supplementary Figure S2 Risk of bias assessment for the included studies

o A a2 = o
E : f2a| £ 4 2z e 2
23 |eek| 88 ol P =
SE [seE| 22 | £5 | E2| B
Alonso et al., 2001 Unclear Low Low Low Unclear | Unclear
Arumugham et al., 2018 Low Low Low Low Low Low
Badawy et al., 2010 - Unclear | Low Low | Unclear
Carmi et al., 2019 Low Low Low Low Low Low
Dutta et al , 2021 Unclear | Low Low Low Low | Unclear
Elbeh et al, 2016 Low |Unclear | Low Low Low | Low
Gomes et al, 2012 Low | Unclear | Low Low | Unclear | Unclear
Guo et al., 2022 Low |Unclear | Low Low Low | Unclear
Haghighi et al | 2015 Unclear | Unclear Low Low Low Unclear
Harika-Germaneau et al., 2019 Low Low Low Low Low Low
Hawken et al, 2016 Unclear - Low Low | Unclear
Jahanbakhsh et al, 2023 Low | Unclear Low Low Low Low
Tahangard et al., 2016 Unclear - Low Low Low
Tietal 2021 Low Low Unclear Low Low Low
Kanget al., 2009 Low Unclear Low Low Low Low
Khedretal., 2022 Low Low Low Low Low Low
Liu et al., 2021 Low | Unclear Low Low Unclear | Unclear
Maetal , 2014 Low Low Low Low Unclear Low
Mantovani et al_, 2010 Low Low Low Low Unclear Low
Mansur et al., 2011 Unclear -I Low Low Uneclear |-
Mukherjee et al., 2022 Low Unclear Low Low Unclear | Unclear
Nauczyciel et al., 2014 Low Unclear Low Low Unclear | Unclear
Ozer et al., 2024 Low Low Low Low Low Low
Pelisselo et al., 2016 Low Low | Uneclear Low | Unclear | Unclear
Prasko et al., 2006 Low Low Low Low Unclear | Unclear
Ruffini et al , 2008 Unclear | Unclear Low Low Unclear | Unclear
Sachev et al, 2007 Low Low Low Low Unclear | Unclear
Sarkhel et al | 2010 Unclear |Unclear Low Unclear | Unclear | Unclear
Seoetal, 2016 Unclear Low Unclear Low
Shayganfard et al., 2016 Unclear Low Low Low
Ziblak et al | 2021 Low Low Low Low Low Low

The risk of bias was assessed using the Cochrane Risk of Bias tool. Low risk: low risk in all domains or low
risk in all domains except for unclear risk in allocation concealment due to selection bias. Unclear risk: at
least one domain with unclear risk of bias, excluding allocation concealment due to selection bias. High
risk: at least one domain with high risk of bias in any area.
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Supplementary Table S1 Characteristics of the included studies
ACTIVE rITMS SHAM rTMS
lliness duration lliness duration
Study N Age M/F (months) N Age M/F (months) Coil type Targeting
Alonso et al.’ 10 39.2413.05 2/8 - 8 30.38+9.59 4/4 - Circular MRI neuronavigation
Arumugham et al.? 19 27.74+7.88 16/3 10.47+7.21 17 30.71+£10.43 12/5 8.47+6.43 Figure-8 coil  10-20 EEG system
Badawy et al.3 20 2645.582 10/10 5.8+4.948 17 28.9+5.7 7110 6.3+3.063 - -
Carmi et al.* 46 41.1+£11.97 20/27 - 47 36.5£11.38 19/28 - H7 caoil 5 cm rule
Dutta et al.5 16 23.05+12.37 5/13 8.89+7.04 15 28.3317.4 11/4 - Figure-8 coil  10-20 EEG system
Elbeh et al.® 15 26.8715.2 11/4 1.86+11.2 15 25.57+4.0 10/5 16.7719.2 Figure-8 caoil 5 cm rule
15 28.97+3.9 9/6 1.69+4.2 15 25.57+4.0 10/5 16.7749.2 Figure-8 coil 5 cm rule
Gomes et al.” 12 35.5+7.5 4/8 17.0£8.0 10 37.5+16 5/5 19.5+12 Figure-8 coil  10-20 EEG system
Guo et al.® 26 35+9.52 18/8 114.81+£92.6 24 30.29+7.80 15/9 82.61+75.314 Figure-8 coil  10-20 EEG system
Haghighi et al.® 10 34.90+5.91 7/3 - 11 36.55+3.95 5/6 - Circular coil 5 cm rule
Harika-Germaneau et al.' 14 46.3+10.1 5/9 29.5+9.4 14 48.2+12.9 8/6 23.9+16.3 Figure-8 coil MRI neuronavigation
Hawken et al."! 10 33+10 - - 12 34114 - - Figure 8-coil ~ 10-20 EEG system
Jahanbakhsh et al.'? 15 34.0748.34 6/9 13.5318.44 15 34.53+9.75 4/11 13.8716.99 Figure-8 caoil 5 cm rule
Jahangard et al."® 5 32.4048.97 1/4 - 5 33.8045.81 2/3 - Circular coil 5 cm rule
Jietal™ 20 27.75+1.58 15/5 5.81+0.90 17 27.65+1.73 12/5 4.24+0.88
Kang et al.’® 10 28.60+12.66 8/2 8.17+3.81 10 26.20+10.52 9 9.46+9.41 Circular coil 10-20 EEG system
Khedr et al."® 20 36.9+11.5 911 65.85+76.7 20 35.35+9.38 10/10 60.7161.22 Figure-8 coil MRI neuronavigation
20 34.05+10.23 911 57.75+54.1 20 35.35+9.38 10/10 60.7+61.22 Circular coil -
Liu et al.’” 12 28.1749.81 5/7 8.25+7.66 11 31+7.50 5/6 10.2745.10 Figure-8 coil  10-20 EEG system
Ma et al.'® 25 27.12+8.97 17/8 11.4045.65 21 29.86+9.42 13/8 13.4815.34 Circular coil 10-20 EEG system
Mantovani et al."® 9 39.74+8.6 5/4 22.4+13.8 9 39.41+10.2 6/3 22.1+7.3 Circular coil 10-20 EEG system
Mansur et al.?° 13 42.1+11.9 7/6 26.2+14.0 14 39.3+13.9 6/8 15.6+11.5 Figure-8 coil -
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Mukherijee et al.?! 13 32.8449.55 7/6 9.46+8.30 13 30.69+9.94 7/6 7.69+8.54 Figure-8 caoil 5cm rule
Nauczyciel et al.% 10 40+24.56 2/8 - 9 39+26.56 217 - Figure-8 coil 10-20 EEG system
Ozer et al.? 14 34.5£13.3 5/9 13.1£3.6 15 37.9£13.9 6/9 11.1+4.7 Figure-8 coil 5cm rule
Pelissolo et al.?* 20 39.1+10.4 13/7 19.8+12.8 16 42.3+10.6 97 24+10.9 Figure-8 coil -
Prasko et al.?® 18 28.9+7.7 13/5 14.6£7.3 12 33.4+8.7 5/7 16.3£7.9 Circular coil 5cm rule
Ruffini et al.26 16 - - - 7 - - - Circular coil 10-20 EEG system
Sachdev et al.?’ 10 29.5+9.9 3/7 12.617.5 8 35.7£8.2 5/3 12.315.4 Figure-8 coil 5cm rule
Sarkhel et al.?® 21 29.38+6.55 10/11 7.9116.78 21 25.76+8.19 13/8 6.1945.52 Figure-8 coil 5cm rule
Seo et al.?® 14 34.6+9.8 8/6 9.848.0 13 36.3+12.5 6/7 11.7£9.5 Figure-8 coil 5cm rule
Shayganfard et al.3° 5 33.80+9.55 1/4 - 5 33.20+7.86 3/2 - Circular coil 5cm rule
Ziblak et al.®’ 19 41.47+10.23 5/14 17.3249.21 15 36.53+13.69 6/9 11.9343.61 Figure-8 coil  10-20 EEG system
rTMS PARAMETERS
Protocol Cortical Stimulation Duration Total of Pulses per Follow-up  Treatment
Study type Hz %rMT target No. sessions time (min) (weeks) pulses session (weeks) resistant
Alonso et al.’ rTMS 1 110 R-DLPFC 18 20 6 - - 4 No
Arumugham et al.? rTMS 1 100 BL-Pre-SMA 18 - 3 21.600 1.200 9 -
Badawy et al.3 rTMS 20 - L-DLPFC 15 - 3 - - - Yes
Carmi et al.* dTMS 20 100 mPFC/ACC 30 - 6 60.000 2.000 4 Yes
Dutta et al.5 cTBS 5 80 OFC 10 30 1 12.00 1.200 2 -
Elbeh et al.® rTMS 1 100 DLPFC 10 - 2 20.000 2.000 12 -
rTMS 10 100 DLPFC 10 - 2 20.000 2.000 12 -
Gomes et al.” rTMS 1 110 BL-Pre-SMA 10 20 2 12.000 1.200 12 Yes
Guo et al.8 cTBS 5 40 BL-SMA 20 - 4 24.000 1.200 4 -
Haghighi et al.® rTMS 20 100 L-DLPFC 10 50 2 7.500 750 - Yes
Harika-Germaneau et al.'° cTBS 5 80 Pre-SMA 30 - 6 18.000 600 6 Yes
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Hawken et al."’ rTMS 1 110 BL-SMA 25 20 6 - - 2 Yes
Jahanbakhsh et al."? rTMS 1 - L-DLPFC 15 20 5 18.000 1.200 12 Yes
Jahangard et al.'3 rTMS 20 100 L-DLPFC 20 25 4 15.000 750 - Yes
Ji et al.’ rTMS 1 110 R-Pre-SMA 14 30 2 - - - -
Kang et al.’® rTMS 1 110 R-DLPFC 10 10 2 12.000 1.200 2 Yes
rTMS 1 110 SMA 10 10 2 12.000 1.200 2 Yes
Khedr et al.'® rTMS 1 120 DLPFC 10 - 2 15.000 1.500 12 -
rTMS 1 120 OFC 10 - 2 15.000 1.500 12 -
Liu et al."” cTBS 5 80 OFC 20 15 2 12.000 600 4 Yes
Ma et al.’8 rTMS 5 80 BL-DLPFC 10 20 2 8.720 872 1 No
Mantovani et al."® rTMS 1 100 BL-Pre-SMA 20 20 4 24.000 1.200 - No
Mansur et al.?° rTMS 10 110 R-DLPFC 30 - 6 60.000 2.000 6 Yes
Mukherijee et al.?! cTBS 5 80 SMA 30 - 3 54.000 1.800 5 -
Nauczyciel et al.? rTMS 1 120 OFC 10 - 1 12.000 1.200 4 Yes
Ozer et al.? dTMS 20 110 mPFC/ACC 30 17 3 60.000 2.000 - Yes
Pelissolo et al.?* rTMS 1 100 BL-Pre-SMA 20 26 4 30.000 1.500 8 Yes
Prasko et al.?® rTMS 1 110 L-DLPFC 10 30 2 18.000 1.800 2 Yes
Ruffini et al. 26 rTMS 1 80 L-OFC 15 10 3 - - 2 -
Sachdev et al.?’ rTMS 10 110 L-DLPFC 10 - 2 15.000 1.500 - Yes
Sarkhel et al.?® rTMS 10 110 R-DLPFC 10 - 2 - - 2 -
Seo et al.?® rTMS 1 100 R-DLPFC 15 20 3 18.000 1.200 - Yes
Shayganfard et al.® rTMS 20 100 L-DLPFC 10 50 2 7.500 750 - Yes
Ziblak et al.®! rTMS 1 110 OFC 20 17 2 20.000 1.000 - Yes

cTBS = continuous theta burst stimulation; EEG = electroencephalogram; MRI = magnetic resonance imaging; rTMS = repetitive transcranial magnetic stimulation.
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Supplementary Table S2 Overview of methodological characteristics

Analysis Sham integrity Medication
type assessed? Antidepressant stable dose Benzodiazepine
Study (ITT vs PP) (Yes/No) use 2 2 months use
Alonso et al.’ NR Yes Yes Yes No
Arumugham et al.? TT Yes Yes Yes No
Badawy et al.3 NR Yes No No No
Carmi et al.# TT Yes Yes Yes No
Dutta et al.5 NR NR Yes Yes Yes
Elbeh et al.b NR Yes Yes NR No
Gomes et al.” NR Yes Yes NR Yes
Jietal® NR Yes NR Yes NR
Guo et al.® ITT Yes NR NR NR
Haghighi et al."0 NR Yes Yes NR No
Harika-Germaneau et al.™ NR Yes Yes Yes Yes
Hawken et al.'? ITT Yes Yes Yes Yes
Jahanbakhsh et al.’3 NR Yes Yes NR No
Jahangard et al.'# NR Yes Yes Yes No
Kang et al.’® NR Yes Yes Yes Yes
Khedr et al."® NR Yes NR NR NR
Liu et al.” NR Yes Yes Yes Yes
Ma et al."® NR Yes Yes No No
Mansur et al.® NR Yes Yes Yes Yes
Mantovani et al.?0 NR Yes Yes Yes No
Mukherjee et al.?’ NR Yes NR NR NR
Nauczyciel et al.?? PP Yes Yes No Yes
Ozer et al.z ITT Yes Yes Yes Yes
Pelissolo et al.?* ITT Yes Yes Yes Yes
Prasko et al.?® NR Yes Yes Yes No
Ruffini et al.26 NR Yes Yes Yes Yes
Sachdev et al.?’ NR Yes NR NR NR
Sarkhel et al.?8 NR Yes NR NR NR
Seo et al.?® NR Yes Yes NR Yes
Shayganfard et al.30 NR Yes Yes NR No
Ziblak et al.3! NR Yes Yes NR No

ITT = intention to treat analysis; PP = per protocol analysis; NR = not reported.
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Supplementary Figure S3 Treatment effects in accelerated and standard protocols

Active rTMS Sham rTMS Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.9.1 Accelerated ( =2 sessions/day)
Liu et al., 2021 -158 282 12 -3.18 4.7 11 4.4% 160 [-1.55, 4.75] 2021 ™
Dutta et al., 2021 -2.1 3.82 18 -1.26 253 15 51% -0.84 [-3.02, 1.34] 2021 -
Zitlak et al,, 2021 142 281 19 -1.33 2588 18 5.4% -0.08 [-1.85, 1.67] 2021 ki
Mukherjee et al., 2022 648 &1 13 <182 615 13 3.3% -4.84 [-9.55, -0.13] 2022 ]
Ozeretal, 2024 -6.9 6.22 14 -0.66 646 15 3.3% -6.24 [-10.86, -162] 2024 -
Subtotal (95% CI) 76 63 21.4%  -1.40[-3.58, 0.78] &
Heterogeneity: Tau® = 3.64; Chi* = 11.02, df = 4 (P = 0.03); P = 64%
Test for overall effect; Z2=1.26 (P =021}
1.9.2 Standard (1 session/day)
Prasko at al., 2008 Sr06 773 18 -367 524 12 3.3% -3.39[-8.03, 1.28] 2008 T
Sachdev et al., 2007 6 T8 10 4.9 1091 8 1.5% -1.10[-10.11,7.81] 2007 e
Ruffini #t al., 2002 -6.06 7.34 16 -2.14 6.6 7 25% -3.92[-9.99, 2.15] 2009 T
Mantowvani et al., 2010 66 55 9 -3.2 7.9 9 2.4% =340 -9.69, 2.88] 2010 -
Sarkhel et al., 2010 -23.24 35 21 -21.858 324 21 5.2% -1.38 [-3.42, 0.66] 2010 ™
Badawy et al,, 2010 -1.85 409 20 -1.3 336 20 5.0%: -0.55 |-2.87, 1.77] 2010 -
Mansur e al., 2011 =325 547 13 2.2 647 14 34% =1.05[-5.56, 3.46] 2011 -
Gomes st al., 2012 =153 315 12 -5.3 34 10 4.6% -10.00[-1276,-7.24] 2012 -
Nauczyciel et al., 2014 -128 7.2 10 -10.11 7.07 9 2.3% -269-9.11, 3.73] 2014 -
Ma et al., 2014 -8.78 6.15 25 <357 632 21 4.0% -5.19 [-8.81, -1.57] 2014 -
Haghighi et al., 20185 -11.3 7.22 0 -018 784 11 2.3% -1112 [-17 .60, -4.64] 2018 -
Pelissolo et al., 2016 24 528 20 -3.1  BE3 18 37% 0.70[-3.28, 4.68] 2016 -
Elbeh et al., 2016 (1) -6.8 7.37 15 -1.4 BT 8 25% -540[-11.38 0.56] 20186 .
Elbeh et al., 201E (2) -12 6.22 15 =14 671 T 26% -10.60[-16 48, -4.72] 2016 -
Shayganfard et al., 2018 -11.2 822 5 06 378 5 1.8% -10.860[-18.52, -2.68] 2018 -
Jahangard et al., 2016 9.8 7.22 5 -1 7.8z 5 1.4%  -8.80[-18.19,0.58) 2016 -
Arumugham et al., 2018 -5.79 6.27 19 -4.24 688 17 3.5% -1.55(-5.87, 2.77] 2018 -
Carmi et al., 2018 -6.63 482 40 -3.73 54 44 51% -2.90 [-5.04, -0.76] 2019 -
Harikz-Germaneau &t al., 2019 S35 437 14 493 652 14 36% 143 [-2.68, 554] 2019 -
Jietal, 2021 625 5.2 20 -278 549 17 41% -3.48 [-6.95, -0.03] 2021 -
Guo et al., 2022 -504 582 26 -373 593 24 4.3% -1.25[-4.51, 2.01] 2022 -
Khedr et al,, 2022 (3) -re a1 20 13 7az 10 28% 6301225, -0,35) 2022 ]
Khedr et al., 2022 (4) -7.8 B45 20 -1.3 712 10 27% -6.50[-12.26,-0.74] 2022 -
Jahanbakhsh et al., 2023 -345 4.5 15 -0.07 4.6 18 4.3% -3.39 [-6.65, -0.13] 2023 ™
Subtotal (95% CI) 398 334 T7B.6%  -3.76 [-5.18, -2.34] [
Heterogeneity: Tau® = 6.95; Chi* = §3.67, df = 23 (P = 0.0001); F=64%
Test for overall effect: 2 = 518 (P < 0.00001)
Total (95% CI) 474 403 100.0%  -3.30 [-4.55, -2.04] +
Hetarogeneity: Tau? = §.84; Chi? = 86.34, di = 28 (P < 0.00001); I* = 68% f f f f

e =20 <10 0 10 20
Test for overall effect: Z = 5.15 (P < 0.00001) Active rTMS Sham rTMS
Test for subgroup differences: Chi* = 3,15 af = 1 (P = 0.08), I = 68.2%
Footnotes

{1} 10Hz Group

(2) 1Hz Group

{3) OFC Group

(4) DLPFC Group
rTMS = repetitive transcranial magnetic stimulation; SMD = standard mean deviation; I* = inconsistency index;
P = p-value; Chi? = chi-square test; Tau? = between-study variance; Z = test for overall effect.
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Supplementary Figure S4 Treatment effects on anxiety

Page 10 of 20

Active rTMS Sham rTMS Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Prasko et al., 20086 -5.65 1002 9 -208 1087 6 23% -0.32 [-1.37,0.72] 2006 _
Prasko et al., 2008 582 779 9 -533 6.08 6 24% -0.06 [-1.10, 0.97] 2006 - 1
Sachdev et al,, 2007 -2.5 1293 10 -39 17.83 8 2.9% 0.09[-0.84, 1.02] 2007 -
Kang et al., 2009 -2.8 T7.35 5 -4 8.03 5 1.6% 0.14 [-1.10, 1.38] 2009 -
Kang et al., 2009 =21 5.5 5 09 366 5 1.6% -0.23 [-1.48, 1.01] 2009 - 1
Sarkhel et al., 2010 -19.14 385 21 747 343 21 6.7% -0.45[-1.06, 0.16] 2010 -1
Mantovani et al., 2010 -6.9 8.8 5 -35 T7.53 5 1.6% -0.37 [-1.63, 0.88] 2010 - 1
Mantovani et al., 2010 -5.2 11.01 4 -29 6.78 4 1.3% -0.22 [-1.61, 1.18] 2010 I
Mansur et al., 2011 742 042 13 -4.86 8.4 14 4.4% -0.28 [-1.04, 0.48] 2011 I
Gomes etal., 2012 12 835 12 81 845 10 3.3% -0.68 [-1.54, 0.19] 2012 B
Ma et al., 2014 -5.04 5.3 25 -1.78 3.6 21 7.0% -0.70-1.30,-0.10] 2014 -
Pelissolo et al., 2016 1 6.85 20 08 697 16 5.8% 0.03 [-0.63, 0.69] 2016 -
Elbeh et al., 2016 (1) -12.3 6.3 15 1.7 5 8 2.4% -1.73[-2.75,-0.71] 2016 -
Elbeh et al., 2016 (2) -3 678 15 -1.7 5 7 2.9% -0.86 [-1.79, 0.08] 2016 ]
Seoetal, 2016 -5.6 11.86 14 44 6.6 13 44% -0.12 [-0.88, 0.64] 2016 I —
Arumugham et al., 2018 -2 453 19 -129 524 17 5.9% -0.14 [-0.80, 0.51] 2018 I
Harika-Germaneau et al., 2019 -464 853 7 -4 652 7 2.3% -0.08 [-1.13, 0.97] 2019 I E—
Harika-Germaneau et al., 2019 -4.42  TAT 7 -329 7863 7 2.3% -0.14 [-1.19, 0.91] 2019 S
Ziblak et al., 2021 -0.37 246 19 0.2 215 15 5.5% -0.07 [-0.75, 0.61] 2021 I
Liu et al., 2021 -291 474 12 -255 6.24 11 3.8% -0.06 [-0.88, 0.76] 2021 - 1T
Dutta et al., 2021 =339 57 18 2.34 486 15 5.3% -0.19 [-0.88, 0.50] 2021 L
Guo st al., 2022 -5.81 688 26 035 882 24 T.7% -0.68 [-1.25, -0.11] 2022 -
Khedr et al., 2022 (3) -5 7.07 20 -2.2 6.6 10 4.3% -0.38 [-1.16, 0.37] 2022 - 1
Mukherjee et al., 2022 -3.31 523 13 -2 564 13 4.2% -0.23 [-1.01, 0.54] 2022 - 1
Khedr et al., 2022 (4) 6.2 613 20 22 6.6 10 4.2% -0.62 [-1.40, 0.16] 2022 - |
QOzer et al., 2024 -39 318 14 12 43 15 3.8% -1.30 [-2.12, -0.49] 2024
Total (95% CI) 357 293 100.0% -0.39 [-0.54, -0.23] ¢
Heterogeneity: Tau® = 0.00; Chi? = 22,68, df = 25 (P = 0.60); I* = 0% |2 |1 5 é

Test for overall effect: Z =4.76 (P < 0.00001)

Footnotes

(1) 10Hz group
(2) 1Hz group
(3) OFC group
(4) DLPFC group

rTMS = repetitive transcranial magnetic stimulation; SMD = standard mean deviation; 1> = inconsistency index;

active rTMS sham rTMS

P = p-value; Chi? = chi-square test; Tau? = between-study variance; Z = test for overall effect.
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Supplementary Figure S5 Treatment effects on depression

Active rTMS Sham rTMS Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Sachdev et al., 2007 -6.9 12.87 5 -26 1145 4 1.5% -0.31 [-1.64, 1.02] 2007
Sachdev et al., 2007 -2.2 8.7 5 -3.4 10.69 4 1.5% 0.11 [-1.21, 1.43] 2007 -
Kang et al., 2009 -0.7 843 5 -0.1 11.64 5 1.7% -0.05[-1.29, 1.19] 2009 -1
Kang et al., 2009 -3.4 939 5 -23 6.89 5 1.7% -0.12 [-1.36, 1.12] 2009 - T
Sarkhel et al., 2010 -9.9 19 21 -1047 243 21 7.2% 0.04 [-0.56, 0.65] 2010 -
Mantovani et al., 2010 -3.2 11.02 4 -0.7 8.3 4 1.4% -0.22 [-1.62, 1.17] 2010 L
Mantovani et al., 2010 -6.6 16.03 5 -4.3 10.25 5 1.7% -0.15[-1.40, 1.09] 2010 - 1
Mansur et al., 2011 -5.83 7.5 13 -3.54 6.76 14 4.5% -0.31 [-1.07, 0.45] 2011 - 1
Gomes et al., 2012 -8.5 3.7 6 -1.4 405 5 1.2% -1.68 [-3.16, -0.21] 2012 - -
Gomes et al., 2012 -8.1 8.64 6 -5.1  7.51 5 1.8% -0.34 [-1.54, 0.86] 2012 I
Ma et al., 2014 -5.08 5 25 -352 581 21 7.7% -0.28 [-0.87, 0.30] 2014 T
Nauczyciel et al., 2014 -1.5 976 10 -3.77 3.3 9 3.1% -0.48 [-1.39, 0.44] 2014 -
Pelissolo et al., 2016 1.1 8.1 20 -0.3 7.45 16 6.1% 0.18 [-0.48, 0.83] 2016 -
Seo et al., 2016 -5.8 6.8 7 -1.5 595 7 2.2% -0.63 [-1.71, 0.45] 2016 -
Seoetal.,, 2016 -7 10 7 45 6.23 6 2.2% -0.27 [-1.37,0.82] 2016 I
Hawken et al., 2016 -6 7 10 2 529 12 3.0% -1.26 [-2.19, -0.32] 2016 -
Arumugham et al., 2018 -0.58 7.1 19 -124 4863 17 6.1% 0.11[-0.55, 0.76] 2018 I
Harika-Germaneau et al., 2019  -4.64 8.53 7 -4 6.52 7 24% -0.08 [-1.13, 0.97] 2019 I
Harika-Germaneau et al., 2019  -5.58 7.54 7 -271 6.94 7T 23% -0.37 [-1.43, 0.69] 2019 I
Dutta et al., 2021 233 547 18 -2.06 3.8 15  5.6% -0.06 [-0.74, 0.63] 2021 —
Ziblak et al., 2021 -0.21 2.3 19 02 215 15 5.7% -0.18 [-0.86, 0.50] 2021 T
Liu et al., 2021 -7.16 5.69 12 -2.36 4.33 11 3.5% -0.91[-1.78, -0.04] 2021 |
Guo et al., 2022 -6.05 7.42 26 -0.55 10.39 24 81% -0.60 [-1.17,-0.04] 2022 —
Khedr et al., 2022 (1) -8 7.14 20 -27 552 10  4.2% -0.77 [-1.56, 0.01] 2022 —
Khedr et al., 2022 (2) -6.7 6.65 20 -27 552 10  44% -0.62 [-1.39, 0.16] 2022 T
Mukherjee et al., 2022 -3.92 4.36 13 -146 5.66 13 4.3% -0.47 [-1.25, 0.31] 2022 L
Ozer et al,, 2024 1.9 298 14 0 285 15 4.7% -0.63 [-1.38, 0.12] 2024 T
Total (95% CI) 329 287 100.0% -0.34 [-0.50, -0.18] ‘
Heterogeneity: Tau? = 0.00; Chi? = 19.81, df = 26 (P = 0.80); I>= 0% 4 2 0 2
Test for overall effect: Z=4.13 (P < 0.0001) active FTMS  sham rTMS
Footnotes
(1) OFC group

(2) DLPFC group

rTMS = repetitive transcranial magnetic stimulation; SMD = standard mean deviation; |12 = inconsistency index;
P = p-value; Chi2 = chi-square test; Tau? = between-study variance; Z = test for overall effect.
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Supplementary Figure S6 Treatment response based on Y-BOCS 235%

Active rTMS Sham rTMS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Alonso et al., 2001 2 10 1 8 3.8% 1.60 [0.17, 14.63]
Arumugham et al., 2018 6 19 3 17 12.4% 1.79 [0.53, 6.07] 1T
Badawy et al., 2010 11 20 1 20 4.8% 11.00 [1.56, 77.40]
Carmi et al., 2019 16 42 5 45 22.2% 3.43[1.38, 8.53] —
Dutta et al., 2021 3 18 1 15 4.0% 2.50[0.29, 21.61] -1
Guo et al., 2022 6 26 4 24  14.3% 1.38 [0.44, 4.32] —_—
Haghighi et al., 2015 9 21 0 21 24%  19.00[1.18, 306.79]
Jietal., 2021 9 20 2 17 9.6% 3.83[0.95, 15.34] — -
Khedr et al., 2022 (1) 13 20 0 10 2.5% 14.14 [0.93, 216.15]
Khedr et al., 2022 (2) 12 20 0 10 2.5% 13.10 [0.85, 200.98]
Ma et al., 2014 9 25 0 21 2.4% 16.08 [0.99, 260.85]
Mansur et al., 2011 4 13 2 14 8.0% 2.15[0.47, 9.85] -1 -
Mukherjee et al., 2022 3 13 0 13 2.2% 7.00 [0.40, 123.35]
Ozeretal., 2024 5 14 1 15  4.5% 5.36 [0.71, 40.37] ]
Ruffini et al., 2009 4 16 1 7 46% 1.75[0.24, 12.97] e
Total (95% CI) 297 257 100.0% 3.20 [2.08, 4.91] L 2
Total events 112 21
Heterogeneity: Tau? = 0.00; Chi2 = 12.68, df = 14 (P = 0.55); 12 = 0% t t f t
Test for overall effect: Z = 5.30 (P < 0.00001) 0.005 sr?é:n TMS ! active r'I1'I$'IS 200

Footnotes
(1) OFC group
(2) DLPFC group

rTMS = repetitive transcranial magnetic stimulation; RR = risk ratio; 12 = inconsistency index; P = p-value;
Chi? = chi-square test; Tau? = between-study variance; Z = test for overall effect.

Supplementary Figure S7 Treatment response based on Y-BOCS 235% + CGI-| 1-2

Active ITMS Sham rTMS Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Mansur et al., 2011 4 13 2 14  26.2% 2.15[0.47,9.85] 2011 T
Ma et al., 2014 1 25 0 21 11.0% 2.54[0.11, 59.23] 2014 I
Mukherjee et al., 2022 4 13 1 13 19.5% 4.00[0.51, 31.13] 2022 T
Ozer et al., 2024 10 14 14 15 43.3% 0.77 [0.54, 1.09] 2024
Total (95% CI) 65 63 100.0% 1.58 [0.47, 5.26]
Total events 19 17

T 2 = . 3 = = 12 =R10, I } + } {
e ot g =2 =009 0% o o

. : . Sham rTMS  Active rTMS

rTMS = repetitive transcranial magnetic stimulation; RR = risk ratio; 1> = inconsistency index; P = p-value;
Chi? = chi-square test; Tau? = between-study variance; Z = test for overall effect.
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Supplementary Figure S8 Dropout rate

Active rTMS Sham rTMS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arumugham et al., 2018 1 19 1 17 3.9% 0.89 [0.06, 13.23] -
Carmi et al., 2019 5 47 2 47 11.2% 2.50[0.51, 12.25] -
Guo et al., 2022 5 29 2 25 11.8% 2.16 [0.46, 10.16] - =
Hawken et al., 2016 1 10 0 12 3.0% 3.55[0.16, 78.56] -
Jahanbakhsh et al., 2023 3 18 4 19 15.5% 0.79 [0.21, 3.06] - =
Kang et al., 2009 1 11 0 10 3.0% 2.75[0.12, 60.70] b
Liu et al., 2021 2 14 3 14 10.7% 0.67 [0.13, 3.40] - "
Mansur et al., 2011 2 15 1 15 5.4% 2.00[0.20, 19.78] -
Mukherjee et al., 2022 3 16 3 16 13.6% 1.00 [0.24, 4.23] - T
Ozer et al., 2024 2 16 5 20 126% 0.50[0.11, 2.25] - =
Pelissolo et al., 2016 4 20 1 16 6.5% 3.20 [0.40, 25.88] o
Seo et al., 2016 0 14 1 14 2.9% 0.33 [0.01, 7.55] -
Total (95% CI) 229 225 100.0% 1.19 [0.70, 2.02] <@
Total events 29 23
Heterogeneity: Tau? = 0.00; Chiz = 6.10, df = 11 (P = 0.87); 12=0° I I I I
o s ch a1 0o o
sham rTMS  active rTMS

rTMS = repetitive transcranial magnetic stimulation; RR = risk ratio; 12 = inconsistency index; P = p-value;
Chi? = chi-square test; Tau? = between-study variance; Z = test for overall effect.

Supplementary Figure S9 Pre- and post-rTMS funnel plot

Funnel Plot of Standard Error by Difference in means
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On the vertical axis, the standard error of the estimated effect from each study is represented, while the
horizontal axis shows the difference in means between groups. In the absence of bias, studies are
expected to distribute symmetrically around the global effect estimate, forming a pattern resembling an
inverted funnel. Studies with higher precision (lower standard error) tend to cluster at the top of the plot,
close to the pooled effect, while less precise studies (higher standard error) are distributed more widely at
the base.
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Supplementary Figure S10 Pre- and post-rTMS funnel plot after excluding high
risk of bias studies

Funnel Plot of Standard Error by Difference in means
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The vertical axis represents the standard error of the estimated effect of each study, while on the horizontal
axis represents the difference in means between groups. In the absence of bias, studies are expected to
distribute symmetrically around the global effect estimate, forming a pattern resembling an inverted funnel.
Studies with higher precision (lower standard error) tend to cluster at the top of the plot, close to the pooled
effect, while less precise studies (higher standard error) are distributed more widely at the base.

Supplementary Table S3 Results of univariate meta-regression analyses for potential
moderators of the effect of rTMS on Y-BOCS score

Moderator Coefficient (B) 95%CI p-value F residual
Y-BOCS baseline -0.46 -0.88; -0.04 0.03 0.47
Targeting 0.36 -4.32; 5.03 0.88 -0.04
Coil type 2.35 -3.82; 8.52 0.46 -0.10
Targeting/coil type 2.36 -3.91; 8.63 0.46 -0.15

Y-BOCS = Yale Brown Obsessive-Compulsive Scale.
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Supplementary Table S4 Comparison of predictive moderators of rTMS response in obsessive-compulsive disorder across meta-analyses

Significant predictors

Meta-analysis No. of RCTs Search period Moderators tested of response
Fitzsimmons et al.32 15 Up to February 2022 Adjunctive psychotherapy, treatment resistance, sham type, None
number of sessions.
Grassi et al.®3 31 Up to December 2022 Age, % female, number of sessions, total number of None
stimulation sessions, stimulation frequency.
Pellegrini et al.3* 23 Up to July 2021 Age, % female, baseline anxiety severity, baseline OCD Baseline depression severity (HAM-
severity, OCD duration, baseline depression (HAM-D), D) (F=6.92, p=0.04)
baseline depression (MADRS).
Perera et al.3® 26 Up to October 2020 Cortical target, rTMS frequency, Total of pulses per None
session, and treatment duration.
Thatikonda et al.36 20 Up to July 2021 Improvement in OCD symptoms in anxiety symptoms and Y-BOCS reduction: Anxiety
depressive symptoms. improvement ($=0.33, p=0.01)
Zhou et al.?” 20 Up to September 2016 Frequency, Sessions, Total pulses, Weeks, Mean age, None
Duration of illness, % RMT, % female, total pulses per
session, baseline Y-BOCS score, illness onset, inter-train
interval, trains per session, duration of a single train
Present study 31 Up to September 2024 Mean age, number of women and men, disease duration, Baseline Y-BOCS mean of the

comorbidity, country, original culture of the study,
acceptance of non-conventional treatments, baseline mean
Y-BOCS score in the active group, frequency, intensity,
number of sessions and pulses, blinding, sham technique,
coil type, targeting, provocation/ exposure and response
prevention, and design

active group (coef. =-0.46, p =
0.031)

HAM-D= Hamilton Depression Rating Scale; MADRS = Montgomery-Asberg Depression Rating Scale; OCD = obsessive-compulsive disorder; RCT = randomized
controlled trial; RMT% = resting motor threshold; rTMS = repetitive Transcranial Magnetic Stimulation; Y-BOCS= Yale Brown Obsessive-Compulsive Scale.
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Supplementary Figure S11 Quality of Evidence (GRADE)

Author(s):

Question: ATMS compared to Sham for OCD
Setting:

Bibliography:

Certainty assessment

[ ceayeemmew | seorpetews | e |
Certainty Importance

Mz of Study Risk of 1 " i Other Relative J Absolute

mm
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29 474 403 MD 3.3
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randomised not serious CRITICAL
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lower)

serious® serious™® serious™®

Very lowP5

26 357 SMD
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lower
{0.54
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lower)

randomised serious not serious not serious | not serious IMPORTANT
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Cl: confidence interval; MD: mean difference; SMD: standardised mean difference
Explanations

a. We downgraded the certainty of evidence by one level due to serious risk of bias because the 31 included RCTs, 6 were rated as having high risk of bias and 13 as unclear,
particularly regarding randemization procedures, selective reporting, and deviations from intended interventions. This propertion of studies with methodolegical concerns
reduces the overall confidence in the pooled effect estimates

b. We downgraded the certainty of evidence by one level due to serious inconsistency. The pooled analysis showed substantial heterogeneity (12 = 68%), indicating
considerable variability in treatment effects across trials. Although the direction of effect was generally consistent (favoring rTMS over sham), the magnitude varied across
studies, reducing confidence in the precision and stability of the overall estimate.

. We downgraded the certainty of the evidence by one level due to serious imprecision. Althou%h the pooled effect favored rTMS aver sham, the 95% confidence interval was
wide (MD = -3.30, 95% Cl: -4.55 to -2.04), indicating uncertainty about the exact magnitude of the treatment effect. This range includes values close to the lower threshold of
clinical relevance, limiting confidence in the precision of the estimate.

d. We did not downgrade the certainty of the evidence for this indirectness, as the included studies directly addressed the research question. All trials evaluated the target
population {adult patients with OCD), the intervention of interest (rTMS), the appropriate comparator (sham stimulation), and the primary outcome (change in Y-BOCS scores).
Therefare, no relevant concerns regarding applicability or mismatch between the research question and the available evidence were identified. )

e We downg@radcd the certainty of the evidence by one level due to strongly suspected publication bias. The Egger’s regression test indicated significant asymmetry (intercept
= -1.71, 95% Cl: -2.83 to -0.59, p = 0.004), suggesting small-study effects and possible selective reparting. This raises concerns that the pooled estimate may overstate the
true effect size.

f. We did not downgrade for inconsistency because heterogeneity was negligible. For both anxiety and depression outcomes, the |2 statistic was 0%, indicating that the effect
estimates wera highly consistent across studies.

g. We did not downgrade for imprecision because the 95% confidence intervals were narrow and did not cross the null effect. For anxiety (95% Cl: -0.54 to -0.23) and
depression (95% Cl: -0.50 to -0.18), the estimates were precise and consistently favored the active intervention.

h. did not downgrade for Egger's regression test indicated no significant small-study effects for anxiety (intercept: -0.09; 95% CI: -1.85 to 1.68; p = 0.921) or depression
{intercept: -0.50; 95% Cl: -1.67 to 0.67; p = 0.39). The symmetrical distribution of studies in the funnel plots supports the absence of significant publication bias for these
outcomes.

MD = mean deviation; OCD = obsessive-compulsive disorder; rTMS = repetitive transcranial magnetic stimulation; SMD = standardized mean deviation.
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Supplementary Table S5 Summary of findings table

Outcome (comparison

rTMS vs sham) 95%ClI Absolute Effect NNT Plain Language Statement
Y-BOCS total score MD -3.30 (95% ClI: -4.55; -2.04)  =12.2% improvement from 6 rTMS produced a small but significant reduction in
baseline (27.0 points) OCD severity, although this change may be below
contemporary thresholds for clinical relevance.
Anxiety symptoms SMD -0.39 (95% CI: -0.54; -0.23) Small reduction Not calculated rTMS led to a consistent but modest reduction in
— =-2.3 points on HAM-A anxiety symptoms (~2 points on HAM-A) that was
below thresholds usually considered clinically
meaningful
Depression symptoms SMD -0.34 (95% CI: -0.50; -0.18) Small reduction Not calculated rTMS produced a modest improvement in depressive
— =-1.8 points on HAM-D symptoms (~1.8 points on HAM-D), which was

statistically reliable but of limited clinical magnitude.
HAM = Hamilton Depression Rating Scale; MD = mean deviation; NNT = number needed to treat; OCD = obsessive-compulsive disorder; rTMS = repetitive
transcranial magnetic stimulation; SMD = standardized mean deviation; Y-BOCS = Yale Brown Obsessive-Compulsive Scale.

http://doi.org/10.47626/1516-4446-2025-4515



Brazilian Journal of Psychiatry - Supplementary Material Page 18 of 20
http://doi.org/10.47626/1516-4446-2025-4515

Effects of repetitive transcranial magnetic stimulation on obsessive-compulsive disorder: a systematic review, meta-
analysis, and meta-regression — Figueiredo MMC et al.

References

1.

10.

11.

12.

13.

14.

15.

Alonso P, Pujol J, Cardoner N, Benlloch L, Deus J, Menchoén JM, et al. Right prefrontal repetitive
transcranial magnetic stimulation in obsessive-compulsive disorder: a double-blind, placebo-controlled
study. Am J Psychiatry. 2001;158:1143-5.

Arumugham SS, Vs S, Hn M, B V, Ravi M, Sharma E, et al. Augmentation effect of low-frequency
repetitive transcranial magnetic stimulation over presupplementary motor area in obsessive-compulsive
disorder: a randomized controlled trial. J ECT. 2018;34:253-7.

Badawy AA, El Sawy H, Abd EI Hay MA. Efficacy of repetitive transcranial magnetic stimulation in the
management of obsessive-compulsive disorder. Egypt J Neurol Psychiatr Neurosurg. 2010;47:393-8.

Carmi L, Tendler A, Bystritsky A, Hollander E, Blumberger DM, Daskalakis J, et al. Efficacy and safety
of deep transcranial magnetic stimulation for obsessive-compulsive disorder: a prospective multicenter
randomized double-blind placebo-controlled trial. Am J Psychiatry. 2019;176:931-8.

Dutta P, Dhyani M, Garg S, Tikka SK, Khattri S, Mehta S, et al. Efficacy of intensive orbitofrontal
continuous Theta Burst Stimulation (iOFcTBS) in obsessive compulsive disorder: a randomized
placebo controlled study. Psychiatry Res. 2021;298:113784.

Elbeh KAM, Elserogy YMB, Khalifa HE, Ahmed MA, Hafez MH, Khedr EM. Repetitive transcranial
magnetic stimulation in the treatment of obsessive-compulsive disorders: double blind randomized
clinical trial. Psychiatry Res. 2016;238:264-9.

Gomes PV, Brasil-Neto JP, Allam N, Rodrigues de Souza E. A randomized, double-blind trial of
repetitive transcranial magnetic stimulation in obsessive-compulsive disorder with three-month follow-
up. J Neuropsychiatry Clin Neurosci. 2012;24:437-43.

Guo Q, Wang K, Han H, Li P, Cheng J, Zhu J, et al. Continuous theta burst stimulation over the
bilateral supplementary motor area in obsessive-compulsive disorder treatment: A clinical randomized
single-blind sham-controlled trial. Eur Psychiatry. 2022;65:e64

Haghighi M, Shayganfard M, Jahangard L, Ahmadpanah M, Bajoghli H, Pirdehghan A, et al. Repetitive
Transcranial Magnetic Stimulation (rTMS) improves symptoms and reduces clinical iliness in patients
suffering from OCD--Results from a single-blind, randomized clinical trial with sham cross-over
condition. J Psychiatr Res. 2015;68:238-44.

Harika-Germaneau G, Rachid F, Chatard A, Lafay-Chebassier C, Solinas M, Thirioux B, et al.
Continuous theta burst stimulation over the supplementary motor area in refractory obsessive-
compulsive disorder treatment: a randomized sham-controlled trial. Brain Stimul. 2019;12:1565-71.

Hawken ER, Dilkov D, Kaludiev E, Simek S, Zhang F, Milev R. Transcranial magnetic stimulation of the
supplementary motor area in the treatment of obsessive-compulsive disorder: A Multi-Site Study. Int J
Mol Sci. 2016;17:420.

Jahanbakhsh G, Alireza Haji Seyed Javadi S, Majidi M, Khademi M, Karimi R. Effectiveness of
adjunctive low-frequency repetitive transcranial magnetic stimulation therapy over the left dorsolateral
prefrontal cortex in patients with obsessive-compulsive disorder refractory to medical treatment: a
double-blind, randomized clinical trial. Asian J Psychiatr. 2023;80:103384.

Jahangard L, Haghighi M, Shyayganfard M, Ahmadpanah M, Sadeghi Bahmani D, Bajoghli H, et al.
Repetitive transcranial magnetic stimulation improved symptoms of obsessive-compulsive disorder, but
also cognitive performance: results from a randomized clinical trial with a cross-over design and Sham
Condition. Neuropsychobiology. 2016;73:224-32.

Ji GJ, Xie W, Yang T, Wu Q, Sui P, Bai T, et al. Pre-supplementary motor network connectivity and
clinical outcome of magnetic stimulation in obsessive-compulsive disorder. Hum Brain Mapp.
202;42:3833-44.

Kang JI, Kim CH, Namkoong K, Lee ClI, Kim SJ. A randomized controlled study of sequentially applied
repetitive transcranial magnetic stimulation in obsessive-compulsive disorder. J Clin Psychiatry.
2009;70:1645-51.

http://doi.org/10.47626/1516-4446-2025-4515



Brazilian Journal of Psychiatry - Supplementary Material Page 19 of 20
http://doi.org/10.47626/1516-4446-2025-4515

Effects of repetitive transcranial magnetic stimulation on obsessive-compulsive disorder: a systematic review, meta-
analysis, and meta-regression — Figueiredo MMC et al.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Khedr EM, Elbeh K, Saber M, Abdelrady Z, Abdelwarith A. A double blind randomized clinical trial of
the effectiveness of low frequency rTMS over right DLPFC or OFC for treatment of obsessive-
compulsive disorder. J Psychiatr Res. 2022;156:122-31.

Liu W, Shao H, Liao J, Yang D, Ma M, Yang J. Continuous theta-burst stimulation over the right
orbitofrontal cortex in treatment-resistant obsessive-compulsive disorder treatment: a randomized
sham-controlled trial. Int J Gen Med. 2021;14:3109-18.

Ma X, Huang Y, Liao L, Jin Y. A randomized double-blinded sham-controlled trial of a
electroencephalogram-guided transcranial magnetic stimulation for obsessive-compulsive disorder.
Chin Med J (Engl). 2014;127:601-6.

Mantovani A, Simpson HB, Fallon BA, Rossi S, Lisanby SH. Randomized sham-controlled trial of
repetitive transcranial magnetic stimulation in treatment-resistant obsessive-compulsive disorder. Int J
Neuropsychopharmacol. 2010;13:217-27.

Mansur CG, Myczkowski ML, de Barros Cabral S, Sartorelli MC, Bellini BB, Dias AM, et al. Placebo
effect after prefrontal magnetic stimulation in the treatment of resistant obsessive-compulsive disorder:
a randomized controlled trial. Int J Neuropsychopharmacol. 2011;14:1389-97.

Mukherjee A, Kumre PK, Goyal N, Khanra S. Adjunctive neuronavigated accelerated continuous theta-
burst stimulation in obsessive-compulsive disorder: a randomized sham-controlled study. CNS Spectr.
2023;28:495-504.

Nauczyciel C, Le Jeune F, Naudet F, Douabin S, Esquevin A, Vérin M, et al. Repetitive transcranial
magnetic stimulation over the orbitofrontal cortex for obsessive-compulsive disorder: a double-blind,
crossover study. Transl Psychiatry. 2014;4:e436.

Ozer U, Yucens B, Tumkaya S. Efficacy of accelerated deep transcranial magnetic stimulation with
double cone coil in obsessive-compulsive disorder: a double-blind, placebo-controlled study. J
Psychiatr Res. 2024;171:325-31.

Pelissolo A, Harika-Germaneau G, Rachid F, Gaudeau-Bosma C, Tanguy ML, BenAdhira R, et al.
Repetitive transcranial magnetic stimulation to supplementary motor area in refractory obsessive-
compulsive disorder treatment: a sham-controlled trial. Int J Neuropsychopharmacol. 2016;19:pyw025.

Prasko J, Paskova B, Zalesky R, Novak T, Kopecek M, Bares M, et al. The effect of repetitive
transcranial magnetic stimulation (rTMS) on symptoms in obsessive compulsive disorder. A
randomized, double blind, sham controlled study. Neuro Endocrinol Lett. 2006;27:327-32.

Ruffini C, Locatelli M, Lucca A, Benedetti F, Insacco C, Smeraldi E. Augmentation effect of repetitive
transcranial magnetic stimulation over the orbitofrontal cortex in drug-resistant obsessive-compulsive
disorder patients: a controlled investigation. Prim Care Companion J Clin Psychiatry. 2009;11:226-30.

Sachdev PS, Loo CK, Mitchell PB, McFarquhar TF, Malhi GS. Repetitive transcranial magnetic
stimulation for the treatment of obsessive compulsive disorder: a double-blind controlled investigation.
Psychol Med. 2007;37:1645-9.

Sarkhel S, Sinha VK, Praharaj SK. Adjunctive high-frequency right prefrontal repetitive transcranial
magnetic stimulation (rTMS) was not effective in obsessive-compulsive disorder but improved
secondary depression. J Anxiety Disord. 2010;24:535-9.

Seo HJ, Jung YE, Lim HK, Um YH, Lee CU, Chae JH. Adjunctive low-frequency repetitive transcranial
magnetic stimulation over the right dorsolateral prefrontal cortex in patients with treatment-resistant
obsessive-compulsive disorder: a randomized controlled trial. Clin Psychopharmacol Neurosci.
2016;14:153-60.

Shayganfard M, Jahangard L, Nazaribadie M, Haghighi M, Ahmadpanah M, Sadeghi Bahmani D, et al.
Repetitive transcranial magnetic stimulation improved symptoms of obsessive-compulsive disorders but
not executive functions: results from a randomized clinical trial with crossover design and Sham
condition. Neuropsychobiology. 2016;74:115-24.

Ziblak, A., Tumkaya, S., Kashyap, H. Transcranial magnetic stimulation over orbitofrontal cortex in

obsessive compulsive disorder: a double-blind placebo-controlled trial. J Obsessive Compuls Relat
Disord. 2021;31:100687.

http://doi.org/10.47626/1516-4446-2025-4515



Brazilian Journal of Psychiatry - Supplementary Material Page 20 of 20
http://doi.org/10.47626/1516-4446-2025-4515

Effects of repetitive transcranial magnetic stimulation on obsessive-compulsive disorder: a systematic review, meta-
analysis, and meta-regression — Figueiredo MMC et al.

32.

33.

34.

35.

36.

37.

Fitzsimmons SMDD, van der Werf YD, van Campen AD, Arns M, Sack AT, Hoogendoorn AW, et al.
Repetitive transcranial magnetic stimulation for obsessive-compulsive disorder: A systematic review
and pairwise/network meta-analysis. J Affect Disord. 2022;302:302-12.

Grassi G, Moradei C, Cecchelli C. Will transcranial magnetic stimulation improve the treatment of
obsessive-compulsive disorder? A systematic review and meta-analysis of current targets and clinical
evidence. Life (Basel). 2023;13:1494.

Pellegrini L, Garg K, Enara A, Gottlieb DS, Wellsted D, Albert U, et al. Repetitive transcranial magnetic
stimulation (r-TMS) and selective serotonin reuptake inhibitor-resistance in obsessive-compulsive
disorder: a meta-analysis and clinical implications. Compr Psychiatry. 2022;118:152339.

Perera MPN, Mallawaarachchi S, Miljevic A, Bailey NW, Herring SE, Fitzgerald PB. Repetitive
transcranial magnetic stimulation for obsessive-compulsive disorder: a meta-analysis of randomized,
sham-controlled trials. Biol Psychiatry Cogn Neurosci Neuroimaging. 2021;6:947-60.

Thatikonda NS, Vinod P, Balachander S, Bhaskarpillai B, Arumugham SS, Reddy YCJ. Efficacy of
repetitive transcranial magnetic stimulation on comorbid anxiety and depression symptoms in
Obsessive-Compulsive Disorder: A meta-analysis of randomized sham-controlled trials. Can J
Psychiatry. 2023;68:407-17.

Zhou DD, Wang W, Wang GM, Li DQ, Kuang L. An updated meta-analysis: Short-term therapeutic
effects of repeated transcranial magnetic stimulation in treating obsessive-compulsive disorder. J Affect
Disord. 2017;215:187-96.

http://doi.org/10.47626/1516-4446-2025-4515



