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Search strategies

Search strategy for PubMed

("non invasive brain stimulation" OR "non-invasive brain stimulation" OR NIBS OR transcranial magnetic stimulation OR TMS OR "repetitive transcranial magnetic
stimulation” OR rTMS OR "theta burst stimulation" OR TBS OR transcranial direct current stimulation OR tDCS OR transcranial alternating current stimulation OR
tACS OR transcranial random noise stimulation OR tRNS OR "deep transcranial magnetic stimulation” OR "deep TMS" OR neuromodulation OR "transcranial
focused ultrasound” OR tFUS OR "low intensity focused ultrasound” OR "low-intensity focused ultrasound” OR LIFU OR "transcranial pulse stimulation" OR "TPS")
NOT (neurotransmitter agents OR deep brain stimulation OR DBS OR "magnetic resonance imaging guided focused ultrasound" OR "magnetic resonance guided
focused ultrasound” MRgFUS OR "high intensity focused ultrasound"” OR HIFU) AND (Parkinson disease OR "atypical parkinsonism*" OR lewy body disease OR
"dementia with lewy bodies" OR " lewy body dementia" OR supranuclear palsy, progressive OR corticobasal degeneration OR "corticobasal syndrome" OR multiple
system atrophy) AND ("non motor symptoms" OR "neuropsychiatric non motor symptoms" OR cognit* OR cognitive dysfunction OR "mild cognitive impairment” OR
dementia OR "cognitive impairment" OR anxiety OR depression OR apathy OR akathisia OR anhedonia OR "impulse control disorders" OR "impulsive compulsive
behaviors" OR ICD OR ICB OR psychosis)

Search strategy for the Cochrane CENTRAL Register of Controlled Trials

("non invasive brain stimulation" OR "non-invasive brain stimulation" OR NIBS OR transcranial magnetic stimulation OR TMS OR "repetitive transcranial magnetic
stimulation” OR rTMS OR "theta burst stimulation" OR TBS OR transcranial direct current stimulation OR tDCS OR transcranial alternating current stimulation OR
tACS OR transcranial random noise stimulation OR tRNS OR "deep transcranial magnetic stimulation” OR "deep TMS" OR neuromodulation OR "transcranial
focused ultrasound” OR tFUS OR "low intensity focused ultrasound” OR "low-intensity focused ultrasound” OR LIFU OR "transcranial pulse stimulation" OR "TPS")
NOT (neurotransmitter agents OR deep brain stimulation OR DBS OR "magnetic resonance imaging guided focused ultrasound" OR "magnetic resonance guided
focused ultrasound” MRgFUS OR "high intensity focused ultrasound" OR HIFU) AND (Parkinson disease OR atypical NEXT parkinsonism* OR lewy body disease
OR "dementia with lewy bodies" OR " lewy body dementia” OR supranuclear palsy, progressive OR corticobasal degeneration OR "corticobasal syndrome" OR
multiple system atrophy) AND ("non motor symptoms" OR "neuropsychiatric non motor symptoms" OR cognit* OR cognitive dysfunction OR "mild cognitive
impairment" OR dementia OR "cognitive impairment” OR anxiety OR depression OR apathy OR akathisia OR anhedonia OR "impulse control disorders" OR

"impulsive compulsive behaviors" OR ICD OR ICB OR psychosis): ti,ab,kw" (Word variations have been searched)



EMBASE (via Ovid) search strategy

Search terms

'non invasive brain stimulation'.tw.

NIBS.tw.

(magnetic stimulation, transcranial or magnetic stimulations, transcranial or stimulation, transcranial magnetic or stimulations, transcranial magnetic or|
transcranial magnetic stimulation or transcranial magnetic stimulation, repetitive or transcranial magnetic stimulations).mp.

TMS.tw.

rTMS.tw.

'theta burst stimulation'.tw.

Njoja|h~h| W [IN|=

TBS.tw.

(anodal stimulation transcranial direct current stimulation or anodal stimulation tdcs or anodal stimulation tdcss or cathodal stimulation transcranial direct]
current stimulation or cathodal stimulation tdcs or cathodal stimulation tdcss or electrical stimulation, transcranial or electrical stimulations, transcranial or|
repetitive transcranial electrical stimulation or stimulation, transcranial electrical or stimulation tdcs, anodal or stimulation tdcs, cathodal or stimulation tdcss,
anodal or stimulation tdcss, cathodal or stimulations, transcranial electrical or transcranial alternating current stimulation or transcranial direct current
stimulation or transcranial electrical stimulation or transcranial electrical stimulations or transcranial random noise stimulation or tdcs or tdcs, anodal
stimulation or tdcs, cathodal stimulation or tdcss, anodal stimulation or tdcss, cathodal stimulation).mp.

tACS.tw.

10

tRNS.tw.

11

'deep transcranial magnetic stimulation.tw.

12

'deep TMS'.tw.

13

'transcranial focused ultrasound'.tw.

14

tFUS.tw.

15

'low intensity focused ultrasound'.tw.

16

LIFU.tw.

17

'transcranial pulse stimulation'.tw.

18

TPS.tw.

19

neuromodulation.tw.

20

#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19

21

(brain stimulation, deep or brain stimulations, deep or deep brain stimulation or deep brain stimulations or stimulation, deep brain or stimulations, deep
brain).mp.

22

DBS.tw.

23

#21 OR #22

24

#20 NOT #23

25

Parkinson$.tw. or Parkinson Disease/

26

paralysis agitans.tw.



http://nibs.tw/
http://tms.tw/
http://rtms.tw/
http://tbs.tw/
http://tacs.tw/
http://trns.tw/
http://tfus.tw/
http://lifu.tw/
http://tps.tw/
http://neuromodulation.tw/
http://dbs.tw/
http://agitans.tw/

27

Primary Parkinsonism.tw.

28 |Lewy Body Disease/ or (Supranuclear Palsy, Progressive/ or Multiple System Atrophy/) or Corticobasal Degeneration/

29 |'Atypical Parkinsonism’.mp

30 [#25 OR #26 OR #27 OR #28 OR #29

31 |'non motor symptom$'.tw.

32 |'neuropsychiatric non motor symptom$'.tw.

33 |cognit$.tw.
(cognitive decline or cognitive declines or cognitive disorder or cognitive disorders or cognitive dysfunction or cognitive dysfunctions or cognitive impairment|
or cognitive impairment, mild or cognitive impairments or cognitive impairments, mild or decline, cognitive or declines, cognitive or deterioration, mental or|

34 |deteriorations, mental or disorder, cognitive or disorders, cognitive or dysfunction, cognitive or dysfunctions, cognitive or impairment, cognitive or impairment,
mild cognitive or impairments, cognitive or impairments, mild cognitive or mental deterioration or mental deteriorations or mild cognitive impairment or mild
cognitive impairments).mp.

35 |[MCl.tw.

36 |'PD-MCI'.tw.

37 |dementia.tw.

38 |Anxiety/

38 |Depression/

39 |Apathy/

40 [Anhedonia/

41 |akathisia.tw.

42 [exp "Disruptive, Impulse Control, and Conduct Disorders"/

43 [Impulse control disorder*'.tw.

44 (Impulsive compulsive behavio?r*'.tw.

45 |ICD.tw.

46 |ICB.tw.

47 |Gambling.tw. or Gambling/

48 |Walkabout.tw.

49 [Hypersexuality.tw.

50 |[Sexual behavio?r.tw. or Sexual Behavior/

51 |Punding.tw.

52 |Hobbyism.tw.

53 [‘compulsive shopping'.tw.

54 |Binge eating'.tw.

55 |'Compulsive eating'.tw. or Food Addiction/

56 ['dopamine dysregulation syndrome'.tw.



http://parkinsonism.tw/
http://mci.tw/
http://dementia.tw/
http://akathisia.tw/
http://icd.tw/
http://icb.tw/
http://gambling.tw/
http://walkabout.tw/
http://hypersexuality.tw/
http://r.tw/
http://punding.tw/
http://hobbyism.tw/

57

#31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47 OR #48 OR #49
OR #50 OR #51 OR #52 OR #53 OR #54 OR #55 OR #56

58 [#24 AND #30 AND #57

Additional searches: clinical trial registries

Source

Terms and limits

ClinicalTrials.gov

Condition: Parkinson Disease, Dementia with Lewy Bodies, Multiple System Atrophy, Progressive Supranuclear Palsy, Corticobasal
Degeneration

Other terms: Mild cognitive impairment, Dementia, Cognitive Impairment, Impulse Control Disorders, Impulsive Compulsive Behaviors,
Anxiety, Depression, Apathy, Akathisia, Anhedonia, Psychosis

Intervention/treatment: Non-Invasive Brain Stimulation, Transcranial Magnetic Stimulation, Transcranial Direct Current Stimulation,
Transcranial Alternating Current Stimulation, Transcranial Random Noise Stimulation, Low Intensity Focused Ultrasound, Transcranial
Pulse Stimulation

Study status: All status
Phases: 2,34

Study type: Interventional
Study results: With results
Funder type: Any




Table S1. Clinical data of populations with Parkinson’s disease in the included studies

. R Frequency/severity of Frequency/severity of
Rt Sample (N, sex, age) PD duration H-Y UPDRS Il LEDD (total) cognitive NMS neuropsychiatric NMS
er.
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Legend to Table S1. Studies are reported in chronological order of publication. *Median, IQR. # % of patients taking > 1 antidepressant medication. $ Motor sections
from parts 1l and Ill. List of abbreviations. AES = Apathy Evaluation Scale; BAl = Beck Anxiety Inventory; BDI(-1l) = Beck Depression Inventory; CDR = Clinical
Dementia Rating Scale; F = females; FAB = Frontal Assessment Battery; HADS-A/D = Hospital Anxiety and Depression Scale; HAM-D = Hamilton Depression
Rating Scale; H-Y = Hoehn & Yahr stage; IQR = interquartile range; LEDD = levodopa equivalent daily dose; MADRS = Montgomery-Asberg Depression Rating



Scale; M = males; MDD = major depressive disorder; MMSE = Mini Mental State Examination; MoCA = Montreal Cognitive Assessment; M1 = primary motor cortex;
N = number; NA = not assessed; NMS = non-motor symptoms; NMSS = Non-Motor Symptoms Scale; NR = not reported; O1 = occipital cortex; PD = Parkinson’s
disease; PD-CRS = Parkinson’s disease Cognitive Rating Scale; SMA = supplementary motor area; UPDRS-III = Unified PD Rating Scale motor section.



Table S2. Clinical data of populations with atypical parkinsonism in the included studies

. . R Frequency/severity of Frequency/severity of
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) 6.02) 23.82+3.40 | 2291375 | oo oo | 1245+
5.24
N=16(M: | N=9 (M:
Cappiello et al., 15, F: 1; 5 F:4; MoCA=17.1 | MoCA=18.6
2024* age: 67.8+ | age: 67.6 | 93¥30 | 3515 | AR NR NR NR NR NR +53 +33 NR NR
6.7) +5.5)

Legend to Table S2. Studies are reported in chronological order of publication. *DLB + PDD patients. SMSA. #PSP. List of abbreviations. CDR = Clinical Dementia
Rating scale; DLB = dementia with Lewy Bodies; GDS-15 = Geriatric Depression Scale (15-item version); HAM-A/D = Hamilton Anxiety/Depression Rating Scale;
H-Y = Hoehn & Yahr stage; LEDD = levodopa equivalent daily dose; MMSE = Mini Mental State Examination; MoCA = Montreal Cognitive Assessment; MSA =
multiple system atrophy. N = number; NR = not reported; PDD = Parkinson’s disease-related dementia; PSP = Progressive Supranuclear Palsy; UPDRS-III =
Unified PD Rating Scale motor section.



Table S3. Results of the sensitivity analyses on cognitive non-motor symptoms in Parkinson’s disease

Outcome and study Random-effect model results Heterogeneity
removed for sensitivity K N
analysis MD/SMD [95% CI] z P NG P 12 (%)
Left DLPFC - excitatory protocols (HF rTMS, iTBS)
Global cognition
He et al., 2021 4 156 -0.24 [-0.56, 0.08] 1.48 0.14 1.80 0.62 0
Memory
End of trt He et al., 2021 2 69 -0.14 [-0.61, 0.34] 0.57 0.57 0.00 0.96 0
Language
He et al., 2021 2 69 -0.28 [-0.75, 0.20] 1.15 0.25 0.01 0.92 0
Global cognition
1 mo FU Brys et al., 2016 3 126 0.11 [-0.24, 0.46] 0.60 0.55 0.01 0.99 0
Bilateral M1 — excitatory protocols (HF rTMS, iTBS)
Global cognition
End of trt Khedr et al., 2020 2 73 -0.68 [-2.14, 0.78] 0.91 0.36 0.00 0.98 0
Global cognition
1 mo FU Brys et al., 2016 2 79 0.83 [-1.09, 2.74] 0.84 0.40 0.25 0.62 0

Legend to Table S3. List of abbreviations. Cl = confidence interval; DLPFC = dorsolateral prefrontal cortex; FU = follow-up; HF = high frequency; iTBS = intermittent theta
burst stimulation; K = number of studies; MD = mean difference; mo(s) = month(s); M1 = primary motor cortex; N = number of participants; rTMS = repetitive transcranial
magnetic stimulation; SMD = standardized mean difference; trt = treatment. P values < 0.05 are reported in bold type.



Table S4. Results of the sensitivity analyses on neuropsychiatric non-motor symptoms in Parkinson’s disease

Outcome and study Random-effect model results Heterogeneity
removed for sensitivity K N
analysis MD/SMD [95% CI] z p NG p 12(%)
Left DLPFC - excitatory protocols (HF rTMS, iTBS)
Depression
Brys et al., 2016 4 127 -0.70 [-1.23, -0.16] 2.56 0.01 5.72 0.13 48
Jiang et al., 2023 4 97 -0.35 [-0.84, 0.15] 1.37 0.17 4.25 0.24 29
Anxiety
End of trt Trung et al., 2019 2 84 -0.44 [-0.87, -0.00] 1.97 0.05 0.26 0.61 0
Jiang et al., 2023 2 55 -0.20 [-0.73, 0.33] 0.73 0.46 0.07 0.79
Apathy
Trung et al., 2019 2 51 1.69 [-1.95, 5.34] 0.91 0.36 0.16 0.69 0
Depression
Brys et al., 2016 3 112 0.68 [0.17, 1.19] 2.62 0.009 3.33 0.19 40
oGt Anxiety
Jiang et al., 2023 2 55 0.08 [-0.45, 0.61] 0.31 0.76 0.06 0.80 0
Bilateral M1 — excitatory protocols (HF rTMS, iTBS)
End of trt | DEPression 3 127 -0.79 [-1.15, -0.42] 4.24 < 0.0001 0.97 0.62 0
Brys et al., 2016
Depression
1 mo FU Brys et al., 2016 3 127 -1.21 [-1.80, -0.62] 4.00 < 0.0001 4.69 0.10 57
Bilateral M1 — excitatory protocols (HF rTMS, iTBS)
Anxiety
End of trt Brys et al., 2016 2 83 -1.05 [-1.51, -0.59] 4.45 < 0.00001 0.02 0.89 0
1moFu |AMeY 2 83 -1.59 [-2.37, -0.80] 3.95 < 0.0001 2.40 0.12 58
Brys et al., 2016 ) T ) ) ) )

Legend to Table S4. List of abbreviations. Cl = confidence interval; DLPFC = dorsolateral prefrontal cortex; FU = follow-up; HF = high frequency; iTBS = intermittent theta
burst stimulation; K = number of studies; MD = mean difference; mo(s) = month(s); M1 = primary motor cortex; N = number of participants; rTMS = repetitive transcranial
magnetic stimulation; SMD = standardized mean difference; trt = treatment. P values < 0.05 are reported in bold type.
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A - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Global cognition (end of treatment)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
Brys 2016 26.3 4.2 12 278 24 15 17.8% -0.44 [-1.21, 0.33] 2016
Trung 2019 -0.33 0.49 14 -0.33 0.51 14 18.4% 0.00 [-0.74, 0.74] 2019
Lang 2020 -0.56 0.52 21 -0.56 0.68 20 21.2% 0.00 [-0.61, 0.61] 2020
He 2021 27.1 2.3 20 24.1 3.8 15 19.0% 0.97 [0.26, 1.68] 2021 —
Wei 2022 26.6 2.75 30 27.77 2.58 30 23.6% -0.43 [-0.95, 0.08] 2022
Total (95% CI) 97 94 100.0% 0.00 [-0.49, 0.49]
Heterogeneity: Tau? = 0.20; Chi? = 11.03, df = 4 (P = 0.03); I* = 64% _=4 _52 ) % j‘
Test for overall effect: Z = 0.02 (P = 0.99) Favours sham Favours active

B - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Global cognition (1 month FU)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Brys 2016 26.8 2.9 12 28.7 0.9 15 19.4% -0.90[-1.71, -0.10] —
Jang 2023 26.5 2.66 28 26.25 0.9 29  32.0% 0.13 [-0.39, 0.64] -
Lang 2020 -0.41 0.63 21 -0.48 0.71 20 27.1% 0.10 [-0.51, 0.72] ==
Trung 2019 -0.19 0.44 14 -0.23 0.56 14 21.5% 0.08 [-0.66, 0.82] -
Total (95% CI) 75 78 100.0% -0.09 [-0.52, 0.34]
Heterogeneity: Tau? = 0.08; Chi? = 5.13, df = 3 (P = 0.16); I> = 42% _54 -=2 ) 23 i
Test for overall effect: Z = 0.42 (P = 0.68) Favours sham Favours active

C - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Global cognition (3 months FU)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% ClI
Brys 2016 26.27 3.3 12 249 8.4 15  45.3% 0.20 [-0.56, 0.96]
He 2021 26.7 4.1 20 24 3.1 15 54.7% 0.71[0.02, 1.40]
Total (95% CI) 32 30 100.0% 0.48 [-0.03, 0.99]
Heterogeneity: Tau? = 0.00; Chi? = 0.95, df = 1 (P = 0.33); I> = 0% _=4 _52 ) i ‘-‘
Test for overall effect: Z = 1.84 (P = 0.07) Favours sham Favours active

Figure S2. Forest plots of excitatory left DLPFC rTMS protocols on global cognition



A - Inhibitory TMS protocols (LF rTMS, cTBS) - right DLPFC - Global cognition (end of treatment)

Test for overall effect: Z = 9.22 (P < 0.00001)

Heterogeneity: Tau? = 0.00; Chi? = 0.29, df = 1 (P = 0.59); I* = 0%

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Zhuang 2020 26.37 2.67 19 22.93 2.92 14 10.3% 3.44 [1.50, 5.38]
Wu 2024 26.25 0.9 34 23.37 1.61 29  89.7% 2.88[2.22, 3.54] B
Total (95% CI) 53 43 100.0% 2.94 [2.31, 3.56] <&

4 2 0 2 a4
Favours sham Favours active

Active

Sham

Mean Difference

B - Inhibitory TMS protocols (LF rTMS, cTBS) - right DLPFC - Global cognition (1 month FU)

Mean Difference

Test for overall effect: Z = 10.38 (P < 0.00001)

Favours sham Favours active

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Zhuang 2020 26.58 3.04 19 22.29 2.87 14  10.4% 4.29 [2.26, 6.32]
Wu 2024 26.5 1.12 34 2312 16 29 89.6% 3.38 [2.69, 4.07] B
Total (95% CI) 53 43 100.0% 3.47 [2.82, 4.13] &
g 2 _ " 2 _ - - R = + + + +
Heterogeneity: Tau® = 0.00; Chi* = 0.69, df = 1 (P = 0.41); I° = 0% 10 s 0 : 10

Figure S3. Forest plots of inhibitory right DLPFC protocols on global cognition




A - Excitatory TMS protocols (HF rTMS, iTBS) - bilateral M1 - Global cognition (end of treatment)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Brys 2016 27.1 3.8 14 27.8 2.4 15 34.7% -0.70([-3.03, 1.63] 2016
Makkos 2016 24.33 3.16 23 25 3.18 21 40.0% -0.67 [-2.55,1.21] 2016
Khedr 2020 19.11 4.3 18 15.67 5.16 15 25.3% 3.44[0.16, 6.72] 2020
Total (95% CI) 55 51 100.0% 0.36 [-1.87, 2.59]

Heterogeneity: Tau? = 2.33; Chi? = 5.06, df = 2 (P = 0.08); I = 60% + t

Test for overall effect: Z = 0.32 (P = 0.75) _ngvou_r;loshamo Favoulr(z am\?eo

B - Excitatory TMS protocols (HF rTMS, iTBS) - bilateral M1 - Global cognition (1 month FU)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Brys 2016 27.2 35 14 28.7 09 15 44.1% -1.50([-3.39,0.39] 2016
Makkos 2016 26 1.58 23 25.53 5.57 23 34.1% 0.47 [-1.90, 2.84] 2016
Khedr 2020 17.17 4.19 18 15.67 5.19 15 21.8% 1.50 [-1.76, 4.76] 2020
Total (95% CI) 55 53 100.0% -0.18 [-1.92,1.57]

Heterogeneity: Tau? = 0.87; Chi® = 3.12, df = 2 (P = 0.21); I* = 36% + v

Test for overall effect: Z = 0.20 (P = 0.84) e Favo_ulr(; shamopavou,:gcme 20

C - Excitatory TMS protocols (HF rTMS, iTBS) - bilateral M1 - Global cognition (3 months FU)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year 1V, Random, 95% CI
Brys 2016 253 8.6 14 249 8.4 15 21.5% 0.40[-5.79,6.59] 2016
Khedr 2020 17.5 3.93 18 15.73 5.3 15 78.5% 1.77[-1.47,5.01] 2020
Total (95% CI) 32 30 100.0% 1.48[-1.39,4.35]

o 2 _ . Chi2 = = = IR = + + t t t
?etfrfogenenyl.sz;;J t—g?Ol gql(P—_O(.)l;S,l;if =1(P=0.70); I° = 0% 50 -10 0 10 20
est tor overall efrect: £ = 1. = Favours sham Favours active

Figure S4. Forest plots of excitatory bilateral M1 rTMS protocols on global cognition



A - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Attention (end of treatment)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
Trung 2019 0.31 0.48 14 0.32 0.66 14 17.3%  -0.02 [-0.76, 0.72] 2019 —_—r
Lang 2020 -0.39 0.61 21 -0.38 0.77 20 25.3% -0.01 [-0.63, 0.60] 2020 . o
He 2021 96.6 16.3 20 88.5 9.9 15 20.3% 0.57 [-0.12, 1.25] 2021 T
Wei 2022 68.93 18.76 30 68.47 20.18 30 37.1% 0.02 [-0.48, 0.53] 2022 —
Total (95% CI) 85 79 100.0% 0.12 [-0.19, 0.43]
Heterogeneity: Tau? = 0.00; Chi? = 2.10, df = 3 (P = 0.55); I> = 0% ) _52 ) é

Test for overall effect: Z = 0.75 (P = 0.46)

Favours sham Favours active

B - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Attention (1 month FU)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Trung 2019 0.33 0.51 14 0.49 0.72 14 48.7% -0.16[-0.62,0.30] 2019
Lang 2020 -0.35 0.56 21 -0.33 0.87 20 51.3% -0.02[-0.47,0.43] 2020
Total (95% CI) 35 34 100.0% -0.09[-0.41,0.23]

Heterogeneity: Tau? = 0.00; Chi? = 0.18, df = 1 (P = 0.67); I> = 0%
Test for overall effect: Z = 0.54 (P = 0.59)

4 2 0 2 4
Favours sham Favours active

Figure S5. Forest plots of excitatory left DLPFC rTMS protocols on attention




A - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Memory (end of treatment)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Rand 95% Cl Year IV, Random, 95% CI
Trung 2019 -0.77 0.99 14 -0.65 0.93 14 29.2% -0.12 [-0.86, 0.62] 2019
Lang 2020 -0.74 0.75 21 -0.61 0.97 20 38.0% -0.15 [-0.76, 0.47] 2020
He 2021 102.2 21.4 20 90.6 16.3 15 32.7% 0.58 [-0.10, 1.27] 2021
Total (95% CI) 55 49 100.0% 0.10 [-0.37, 0.57]
Heterogeneity: Tau? = 0.05; Chi? = 2.89, df = 2 (P = 0.24); I = 31% _=4 _’2 ) i 1’1
Test for overall effect: Z = 0.42 (P = 0.68)

Favours sham Favours active

B - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Memory (1 month FU)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year IV, Random, 95% CI
Trung 2019 -0.44 0.83 14 -0.59 1.05 14 36.7% 0.15[-0.55,0.85] 2019
Lang 2020 -0.31 0.82 21 -0.39 092 20 63.3% 0.08[-0.45,0.61] 2020
Total (95% Cl) 35 34 100.0% 0.11[-0.32, 0.53]

Heterogeneity: Tau? = 0.00; Chi? = 0.02, df = 1 (P = 0.88); I> = 0%

G2 0 1 4

Test for overall effect: Z = 0.49 (P = 0.63) Favours sham Favours active

Figure S6. Forest plots of excitatory left DLPFC rTMS protocols on memory



A - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Language (end of treatment)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl Year 1V, Random, 95% CI
Trung 2019 -0.74 0.66 14 -0.59 0.49 14 31.0% -0.25[-0.99,0.49] 2019
Lang 2020 -0.46 0.75 21 -0.21 0.89 20 36.0% -0.30[-0.91, 0.32] 2020
He 2021 92,5 13.3 20 84.6 85 15 33.0% 0.67 [-0.02, 1.36] 2021
Total (95% CI) 55 49 100.0% 0.04 [-0.58, 0.66]

4 s

Heterogeneity: Tau? = 0.18; Chi? = 4.95, df = 2 (P = 0.08); I = 60%
Test for overall effect: Z = 0.12 (P = 0.91)

B A I
Favours sham Favours active

B - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Language (1 month FU)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Trung 2019 -0.53 0.61 14 -0.58 0.64 14 56.0% 0.05[-0.41,0.51] 2019
Lang 2020 -0.38 0.79 21 -0.29 091 20 44.0% -0.09[-0.61,0.43] 2020
Total (95% CI) 35 34 100.0% -0.01[-0.36, 0.34]

Heterogeneity: Tau? = 0.00; Chi? = 0.15, df = 1 (P = 0.69); I = 0% t T t 1

Test for overall effect: Z = 0.07 (P = 0.95) = Favo-uzrs shamOFavourszaCtive )

Figure S7. Forest plots of excitatory left DLPFC rTMS protocols on language




A - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Visuospatial function (end of treatment)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Trung 2019 -0.08 0.45 14 -0.23 0.6 14 27.3% 0.27 [-0.47, 1.02] 2019 B
Lang 2020 -0.75 0.78 21 -1.1 0.86 20  39.4% 0.42 [-0.20, 1.04] 2020 T
He 2021 95.7 18.1 20 90.1 20 15 33.4% 0.29 [-0.38, 0.96] 2021 L
Total (95% CI) 55 49 100.0% 0.34 [-0.05, 0.73] e
Heterogeneity: Tau? = 0.00; Chi?> = 0.11, df = 2 (P = 0.95); I = 0% _94 _52 ) é

Test for overall effect: Z = 1.69 (P = 0.09)

Favours sham Favours active

B - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Visuospatial function (1 month FU)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year IV, Random, 95% CI
Trung 2019 -0.04 0.58 14 -0.15 0.52 14 63.8% 0.11[-0.30,0.52] 2019
Lang 2020 -0.59 0.93 21 -0.83 0.84 20 36.2%  0.24[-0.30, 0.78] 2020
Total (95% CI) 35 34 100.0% 0.16 [-0.17, 0.48]

Heterogeneity: Tau? = 0.00; Chi? = 0.14, df = 1 (P = 0.71); I = 0%
Test for overall effect: Z = 0.94 (P = 0.35)

2 -1 0 1 2
Favours sham Favours active

Figure S8. Forest plots of excitatory left DLPFC rTMS protocols on visuospatial function




A - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Executive function (end of treatment)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Trung 2019 -0.36 0.67 14 -0.52 0.96 14 21.7% 0.19 [-0.56, 0.93] 2019
Lang 2020 -0.47 0.65 21 -0.54 0.86 20 31.8% 0.09 [-0.52, 0.70] 2020
Wei 2022 8.47 5.57 30 9.37 5.79 30 46.5% -0.16 [-0.66, 0.35] 2022
Total (95% CI) 65 64 100.0% -0.00 [-0.35, 0.34]

Heterogeneity: Tau? = 0.00; Chi? = 0.69, df = 2 (P = 0.71); I> = 0%

Test for overall effect: Z = 0.02 (P = 0.99)

-2 0 2
Favours sham Favours active

-4

B - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Executive function (1 month FU)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year 1V, Random, 95% CI
Trung 2019 -0.25 0.57 14 -0.32 1.02 14 44.0% 0.07[-0.54,0.68] 2019
Lang 2020 -0.45 0.85 21 -0.56 0.92 20 56.0% 0.11[-0.43, 0.65] 2020
Total (95% CI) 35 34 100.0% 0.09 [-0.31, 0.50]

Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.92); I> = 0%

Test for overall effect: Z = 0.45 (P = 0.66)

-2 0 2
Favours sham Favours active

Figure S9. Forest plots of excitatory left DLPFC rTMS protocols on executive function




A - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Depression (end of treatment)

Active Sham

Study or Subgroup

Mean SD Total Mean SD Total Weight

Std. Mean Difference

IV, Random, 95% CI Year

Std. Mean Difference
IV, Random, 95% CI

ReStore 2012 (NCT00955032) 7.9 4.8 16 85 5.4 8 18.3% -0.12 [-0.97, 0.73]
Brys 2016 9.4 59 12 9.3 59 15 20.5% 0.02 [-0.74, 0.78] 2016
Shin 2016 9.7 43 10 176 7.4 8 14.6% -1.28[-2.33,-0.24] 2016
Trung 2019 8.42 5.47 14 10.42 6.61 14 20.8% -0.32 [-1.07, 0.43] 2019
Jang 2023 125 5.5 28 185 5.5 29 25.9% -1.08[-1.63,-0.52] 2023
Total (95% CI) 80 74 100.0% -0.55 [-1.06, -0.04]

Heterogeneity: Tau® = 0.18; Chi® = 8.76, df = 4 (P = 0.07); I> = 54%
Test for overall effect: Z = 2.12 (P = 0.03)

——

——

-4 -2 0 2 4
Favours active Favours sham

B - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Depression (1 month FU)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl Year 1V, Random, 95% CI
Brys 2016 12.4 8.1 12 8 3.7 15  24.8% 0.71[-0.08, 1.49] 2016 -
Shin 2016 12.3 3.2 10 18.2 7.9 8 21.5% -0.98 [-1.97, 0.02] 2016 —
Trung 2019 11.07 6.15 14 9.85 7.6 14 25.4% 0.17 [-0.57, 0.91] 2019 o
Jang 2023 17.4 7.5 28 10.7 5.1 29  28.3% 1.03 [0.48, 1.59] 2023 -
Total (95% CI) 64 66 100.0% 0.30 [-0.48, 1.08] ?
Heterogeneity: Tau? = 0.48; Chi? = 12.99, df = 3 (P = 0.005); I> = 77% _=4 _’2 ) é

Test for overall effect: Z = 0.76 (P = 0.45)

Favours active Favours sham

Figure S10. Forest plots of excitatory left DLPFC rTMS protocols on depression




A - Inhibitory TMS protocols (LF rTMS, cTBS) - right DLPFC - Depression (1 month FU)

Mean Difference
IV, Random, 95% CI

Mean Difference
1V, Random, 95% CI

Active Sham
Study or Subgroup Mean SD Total Mean SD Total Weight
Zhuang 2020 10.32 5.33 19 15.57 7.23 14 31.6%
Feng 2025 19.08 7.11 40 23.98 6.78 40 68.4%
Total (95% CI) 59 54 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.02, df = 1 (P = 0.90); I = 0%
Test for overall effect: Z = 3.90 (P < 0.0001)

-5.25[-9.73, -0.77]
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Figure S11. Forest plot of inhibitory right DLPFC rTMS protocols on depression




A - Excitatory TMS protocols (HF rTMS, iTBS) - Bilateral M1 - Depression (end of treatment)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Brys 2016 11.2 6.3 14 9.3 5.9 15 22.8% 0.30 [-0.43, 1.04] 2016 b
Makkos 2016 7.67 7.11 23 12.33 7.16 21 26.4% -0.64[-1.25,-0.03] 2016 =
Song 2024 11.05 6.42 22 15.55 6.21 22 26.4% -0.70[-1.31,-0.09] 2024 ——
Zhang 2025 13.85 2.7 20 16.95 2.98 19 24.4% -1.07[-1.75,-0.39] 2025 =
Total (95% CI) 79 77 100.0% -0.55[-1.07, -0.02] &
Heterogeneity: Tau? = 0.18; Chi? = 7.77, df = 3 (P = 0.05); I = 61% _54 _52 ) é ‘f‘

Test for overall effect: Z = 2.03 (P = 0.04) Favours active Favours sham

B - Excitatory TMS protocols (HF rTMS, iTBS) - Bilateral M1 - Depression (1 month FU)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl Year v, d 95% ClI
Makkos 2016 8 5.53 23 13.67 6.36 21 25.7% -0.94 [-1.56, -0.31] 2016 -
Brys 2016 10.1 5.4 14 8 3.7 15 24.4% 0.44 [-0.29, 1.18] 2016 ™
Song 2024 9.5 6.67 22 15.45 6.19 22 25.8% -0.91[-1.53,-0.28] 2024 -
Zhang 2025 12.35 1.69 20 16.85 2.83 19 24.1% -1.90([-2.67,-1.13] 2025 -
Total (95% CI) 79 77 100.0% -0.82 [-1.69, 0.04] R
Heterogeneity: Tau? = 0.65; Chi? = 19.07, df = 3 (P = 0.0003); I> = 84% + +

4 2 0 2 4

Test for overall effect: Z = 1.87 (P = 0.06) Favours active Favours sham

Figure S12. Forest plots of excitatory bilateral M1 rTMS protocols on depression




A - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Anxiety (end of treatment)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Brys 2016 276 17.4 12 324 16.8 15 24.1%  -0.27 [-1.04, 0.49] 2016 —
Trung 2019 12.28 5.35 14 13.5 11.73 14 25.5%  -0.13[-0.87,0.61] 2019 —
Jang 2023 9.6 5.4 28 121 4.1 29 50.3%  -0.52[-1.04,0.01] 2023 —H
Total (95% CI) 54 58 100.0% -0.36 [-0.73, 0.02] L 2
Heterogeneity: Tau? = 0.00; Chi? = 0.75, df = 2 (P = 0.69); I = 0% _54 _42 ) é j‘
Test for overall effect: Z = 1.87 (P = 0.06) Favours active Favours sham
B - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Anxiety (1 month FU)
Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Brys 2016 30.8 17.7 12 28.2 153 15 29.2% 0.15 [-0.61, 0.91] 2016
Trung 2019 10.85 5.74 14 10.71 10.77 14 30.0% 0.02 [-0.73, 0.76] 2019
Jang 2023 8.7 3.6 28 119 5.5 29 40.8% -0.68[-1.21,-0.14] 2023 —
Total (95% CI) 54 58 100.0% -0.23[-0.77, 0.32]
Heterogeneity: Tau? = 0.12; Chi? = 3.97, df = 2 (P = 0.14); I* = 50% — 3 ) 1

Test for overall effect: Z = 0.81 (P = 0.42)

Favours active Favours sham

Figure S13. Forest plots of excitatory left DLPFC rTMS protocols on anxiety




A - Excitatory TMS protocols (HF rTMS, iTBS) - Bilateral M1 - Anxiety (end of treatment)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year IV, Random, 95% CI
Brys 2016 31 13.8 14 32.4 16.8 15 31.3% -0.09 [-0.82, 0.64] 2016 -
Song 2024 6.18 4.22 22 10.73 4.55 22 35.3% -1.02[-1.65,-0.39] 2024 -
Zhang 2025 8.55 2.67 20 10.95 1.47 19 33.4% -1.08[-1.76,-0.41] 2025 -
Total (95% CI) 56 56 100.0% -0.75[-1.35,-0.14] ®
Heterogeneity: Tau? = 0.17; Chi? = 4.78, df = 2 (P = 0.09); I> = 58% _’10 _=5 ) 5 1(1)
Test for overall effect: Z = 2.42 (P = 0.02) Favours active Favours sham

B - Excitatory TMS protocols (HF rTMS, iTBS) - Bilateral M1 - Anxiety (1 month FU)

Active Sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Brys 2016 30.8 12.9 14 28.2 153 15 33.3% 0.18 [-0.55, 0.91] 2016 -
Song 2024 5.5 3.7 22 10.82 4.82 22 34.1% -1.22[-1.86,-0.57] 2024 -
Zhang 2025 7.15 2.23 20 11 1.38 19 32.6% -2.02[-2.81, -1.24] 2025 -
Total (95% CI) 56 56 100.0% -1.02[-2.22,0.19] -
Heterogeneity: Tau? = 1.00; Chi? = 16.91, df = 2 (P = 0.0002); I = 88% —iO _:5 ) 5 1:0

Test for overall effect: Z = 1.65 (P = 0.10)

Favours active Favours sham

Figure S14. Forest plots of excitatory bilateral M1 rTMS protocols on anxiety




A - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Apathy (end of treatment)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year IV, Random, 95% CI
ReStore 2012 (NCT00955032) 179 7 16 16.8 4.6 8 27.5% 1.10 [-3.58, 5.78]
Brys 2016 18.1 8.8 12 155 5.9 15 17.9%  2.60[-3.21, 8.41] 2016
Trung 2019 5.64 4.9 14 5.35 4.04 14 54.6% 0.29[-3.04,3.62] 2019
Total (95% CI) 42 37 100.0% 0.93 [-1.53, 3.38]

Heterogeneity: Tau® = 0.00; Chi® = 0.47, df = 2 (P = 0.79); I> = 0%

Test for overall effect: Z = 0.74 (P = 0.46)

20 -10 0 0 20
Favours active Favours sham

B - Excitatory TMS protocols (HF rTMS, iTBS) - left DLPFC - Apathy (1 month FU)

Active Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Brys 2016 19 9.7 12 15 5.3 15  40.1% 4.00[-2.11, 10.11] 2016
Trung 2019 5.5 4.75 14 6.6 6.45 14 59.9% -1.10[-5.30,3.10] 2019
Total (95% CI) 26 29 100.0% 0.95 [-3.95, 5.85]

Heterogeneity: Tau? = 5.86; Chi® = 1.82, df = 1 (P = 0.18); I> = 45%

Test for overall effect: Z = 0.38 (P = 0.70)
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Figure S15. Forest plots of excitatory left DLPFC rTMS protocols on apathy




Supplementary figure legends

Figure S1. Risk of bias. Traffic light plots showing the assessment of the risk of bias for included randomized-

controlled trials with parallel (panel A) and cross-over (panel B) designs.

Figure S2. Forest plots of excitatory left DLPFC rTMS protocols on global cognition. Here are reported
global cognition outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS)
of the left dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., end of treatment, panel A; 1-
month follow-up, panel B; 3-month follow-up, panel C). Standardized Mean Difference (SMD) represents
Hedges's g effect size. The size of the square indicates the weight of the study. The horizontal line represents
the 95% confidence interval. The diamond represents the pooled effect size. Positive effect sizes favour

real/active rTMS vs sham.

Figure S3. Forest plots of inhibitory right DLPFC rTMS protocols on global cognition. Here are reported
global cognition outcome measures to real/active vs sham inhibitory repetitive transcranial stimulation (rTMS)
of the right dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., post-treatment, panel A; 3-
month follow-up, panel B). The size of the square indicates the weight of the study. The horizontal line
represents the 95% confidence interval. The diamond represents the pooled effect size. Positive effect sizes

favour real/active rTMS over sham.

Figure S4. Forest plots of excitatory bilateral M1 rTMS protocols on global cognition. Here are reported
global cognition outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS)
of the bilateral primary motor cortex (M1) at different time points (i.e., post-treatment, panel A; 1-month follow-
up, panel B; 3-month follow-up, panel C). The size of the square indicates the weight of the study. The
horizontal line represents the 95% confidence interval. The diamond represents the pooled effect size. Positive

effect sizes favour real/active rTMS over sham.

Figure S5. Forest plots of excitatory left DLPFC rTMS protocols on attention. Here are reported attention
outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS) of the left
dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., end of treatment, panel A; 1-month follow-
up, panel B). Standardized Mean Difference (SMD)-represents Hedges's g effect size. The size of the square
indicates the weight of the study. The horizontal line represents the 95% confidence interval. The diamond

represents the pooled effect size. Positive effect sizes favour real/active rTMS over sham.

Figure S6. Forest plots of excitatory left DLPFC rTMS protocols on memory. Here are reported memory
outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS) of the left
dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., end of treatment, panel A; 1-month follow-
up, panel B). Standardized Mean Difference (SMD) represents Hedges's g effect size. The size of the square
indicates the weight of the study. The horizontal line represents the 95% confidence interval. The diamond

represents the pooled effect size. Positive effect sizes favour real/active rTMS over sham.



Figure S7. Forest plots of excitatory left DLPFC rTMS protocols on language. Here are reported language
outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS) of the left
dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., end of treatment, panel A; 1-month follow-
up, panel B). Standardized Mean Difference (SMD) represents Hedges's g effect size. The size of the square
indicates the weight of the study. The horizontal line represents the 95% confidence interval. The diamond

represents the pooled effect size. Positive effect sizes favour real/active rTMS over sham.

Figure S8. Forest plots of excitatory left DLPFC rTMS protocols on visuospatial function. Here are
reported visuospatial function outcome measures to real/active vs sham excitatory repetitive transcranial
stimulation (rTMS) of the left dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., end of
treatment, panel A; 1-month follow-up, panel B). Standardized Mean Difference (SMD)-represents Hedges's g
effect size. The size of the square indicates the weight of the study. The horizontal line represents the 95%
confidence interval. The diamond represents the pooled effect size. Positive effect sizes favour real/active

rTMS over sham.

Figure S9. Forest plots of excitatory left DLPFC rTMS protocols on executive function. Here are reported
executive function outcome measures to real/active vs sham excitatory repetitive transcranial stimulation
(rTMS) of the left dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., end of treatment, panel
A; 1-month follow-up, panel B). Standardized Mean Difference (SMD) represents Hedges's g effect size. The
size of the square indicates the weight of the study. The horizontal line represents the 95% confidence interval.

The diamond represents the pooled effect size. Positive effect sizes favour real/active rTMS over sham.

Figure S10. Forest plots of excitatory left DLPFC rTMS protocols on depression. Here are reported
depression outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS) of
the left dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., end of treatment, panel A; 1-month
follow-up, panel B). Standardized Mean Difference (SMD) represents Hedges's g effect size. The size of the
square indicates the weight of the study. The horizontal line represents the 95% confidence interval. The

diamond represents the pooled effect size. Negative effect sizes favour real/active rTMS over sham.

Figure S11. Forest plots of inhibitory right DLPFC rTMS protocols on depression. Here are reported
depression outcome measures to real/active vs sham inhibitory repetitive transcranial stimulation (rTMS) of
the right dorsolateral prefrontal cortex (DLPFC) at 1-month follow-up. The size of the square indicates the
weight of the study. The horizontal line represents the 95% confidence interval. The diamond represents the

pooled effect size. Negative effect sizes favour real/active rTMS over sham.

Figure S12. Forest plots of excitatory bilateral M1 rTMS protocols on depression. Here are reported
depression outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS) of
the bilateral primary motor cortex (M1) at different time points (i.e., end of treatment, panel A; 1-month follow-
up, panel B). Standardized Mean Difference (SMD) represents Hedges's g effect size. The size of the square
indicates the weight of the study. The horizontal line represents the 95% confidence interval. The diamond

represents the pooled effect size. Negative effect sizes favour real/active rTMS over sham.



Figure S13. Forest plots of excitatory left DLPFC rTMS protocols on anxiety. Here are reported anxiety
outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS) of the left
dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., end of treatment, panel A; 1-month follow-
up, panel B). Standardized Mean Difference (SMD) represents Hedges's g effect size. The size of the square
indicates the weight of the study. The horizontal line represents the 95% confidence interval. The diamond

represents the pooled effect size. Negative effect sizes favour real/active rTMS over sham.

Figure S14. Forest plots of excitatory bilateral M1 rTMS protocols on anxiety. Here are reported anxiety
outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS) of the bilateral
primary motor cortex (M1) at different time points (i.e., end of treatment, panel A; 1-month follow-up, panel B).
Standardized Mean Difference (SMD) represents Hedges's g effect size. The size of the square indicates the
weight of the study. The horizontal line represents the 95% confidence interval. The diamond represents the

pooled effect size. Negative effect sizes favour real/active rTMS over sham.

Figure S15. Forest plots of excitatory left DLPFC rTMS protocols on apathy. Here are reported apathy
outcome measures to real/active vs sham excitatory repetitive transcranial stimulation (rTMS) of the left
dorsolateral prefrontal cortex (DLPFC) at different time points (i.e., end of treatment, panel A; 1-month follow-
up, panel B). The size of the square indicates the weight of the study. The horizontal line represents the 95%
confidence interval. The diamond represents the pooled effect size. Negative effect sizes favour real/active

rTMS over sham



