	Ref.
	Explicitly Described Study Design
	Participants
	TMS parameters: (C) coil, (A) area, (S) number of sessions, (F) frequency, (I) intensity, (D) duration, (SM) sham method
	Outcome Measures *
	Results

	[1]
	Randomized, sham-controlled, crossover study
	18 p.
	(C) figure-8 coil, (A) Nonlesional hemisphere over right Broca’s homologue (BA 45), (S) 1 session cTBS + 1 session sham, (F) Each burst with 3 pulses at 30 Hz, repeated with an interburst int. of 100 msec, (I) 90% of rMT, (D) Continuous train of 801 pulses (267 bursts), (SM) sham coil
	Naming Task and Alertness Test
	Naming Task: The naming score increased from 23.1 ± 1.5 (SEM) at baseline to 24.2 ± 1.2 post-TBS and to 23.6 ± 1.6 post-sham stimulation. The naming latency decreased from 1240 ± 83 ms at baseline to 1214 ± 70 ms post-TBS and to 1235 ± 110 ms post-sham stimulation. Alertness Test showed no differences between groups for reaction times and errors (anticipations and omissions). TBS improved significantly naming performance and naming latency in aphasic patients.

	[2]
	Exploratory study
	8 p.
	(C) 70-mm figure-8 coil, (A) Lesional hemisphere over left Broca's area, (S) 10, (F) Short bursts of 3 stimuli at 50 Hz, repeating at 5 Hz, (I) 80% of aMT, (D) 600 pulses (2-sec. train repeated every 10 sec. for 200 sec.), (SM) none
	BNT, COWAT, SFT, BDAE (complex ideation subtest), PPVT IV and mini-CAL
	iTBS demonstrated a trend to improve aphasia in all tests but COWAT. The improvements observed in semantic fluency showed significance while mini-CAL showed a tendency towards improvements in communication. iTBS led to improvements in language skills in aphasic patients.

	[3]
	Randomized, double-blind, sham-controlled pilot study
	40 p. (20 rTMS, 20 sham)
	(C) air-cooled 70-mm figure-8 coil, (A) Anterior portion of the right Broca's area homologue (PTr), (S) 15, (F) 1 Hz, (I) 90% of rMT, (D) 1800 pulses (30 min.: single train with 1 sec interstimulus int.), (SM) sham coil
	BDAE (Polish version) and 6-point ASRS
	All patients showed improvements in language abilities and further recovery during the follow-up. Mean language test scores did not demonstrate significant differences between real and sham stimulation groups. Nevertheless, at the end of the follow-up, real rTMS group showed better improvements (minimal regarding naming and statistically significant regarding repetition), compared to sham group. Although low-frequency rTMS was not effective for aphasia recovery in all patients, it might be minimally effective for severely impaired aphasics and for patients with a lesion including the frontal part of the language area.

	[4]
	Randomized controlled study
	30 p. (15 rTMS, 15 sham)
	(C) double 70-mm coil, (A) Nonlesional hemisphere over right triangular part of IFG (BA 45), (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 20 min, (SM) coil over the vertex
	AAT (auditory and written comprehension, token test, naming, writing, and repetition), SV picture naming inventory, ANELT and FIM
	Both real and sham stimulation groups showed improvements in language and communication. AAT: real stimulation led to significantly greater improvements regarding AAT profile score, written language, naming and comprehension. For AAT Token Test there was just an insignificant trend for improvement after stimulation and for AAT repetition there was no significant effect. Naming screening: there was just an insignificant trend for improvement after stimulation. ANELT: active intervention showed significant improvements. FIM: it was not detected a significant improvement after stimulation. 1 Hz-rTMS combined with SLT showed significantly greater improvements in basic linguistic skills and functional communication comparing to sham with SLT.

	[5]
	Double-blind, placebo-controlled, crossover study
	5 p.
	(C) H-coil, (A) Right IFG, (S) 1 session LF-rTMS + 1 session HF-rTMS + 1 session sham (washout period: 6 days), (F) HF-rTMS: 10 Hz, LF-rTMS: 1 Hz, (I) 100% of rMT, (D) HF-rTMS: 800 pulses (15 min: 40 trains with 20 sec intertrain int.). LF-rTMS: 900 pulses, (SM) sham coil
	SV picture naming inventory
	10-Hz rTMS significantly improved the percentage of correct answers, compared to 1-Hz stimulation. In fact, 1 Hz-rTMS led to similar or even smaller improvements than sham stimulation. High-frequency rTMS significantly improved naming performance, while 1 Hz-rTMS and sham stimulation did not.

	[6]
	Randomized, controlled, blinded pilot study
	10 p. (6 rTMS, 4 sham)
	(C) double 70-mm coil, (A) Right triangular part of IFG, (S) 10, (F) 1 Hz, (I) 90% of MT, (D) 20 min, (SM) coil over the vertex
	AAT
	AAT total score: patients that received real stimulation showed significant improvements by 19.8 points, while those who received sham improved by 8.5 points, and the improvement was not significant. Although only rTMS intervention led to significant improvements in the subtest naming, the difference between groups in single subtests was not significant. rTMS combined with speech and language therapy led to significant clinical improvements in aphasia while sham stimulation did not.


Table S1.1 – Pertinent data extracted from the studies focusing aphasia rehabilitation, comprising study design, sample size, details of the TMS procedure, outcome measures and main behavioural findings
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	[7]
	Controlled, randomized protocol
	31 p. (15 right-handed rTMS, 14 right-handed sham, 2 left-handed rTMS)
	(C) double 70-mm coil, (A) RH: Triangular part of right IFG; LH: over the left (non-dominant) IFG, (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 20 min, (SM) coil over the vertex
	AAT
	RH patients: rTMS group showed a significantly higher change in global AAT score, compared to the sham group. The largest difference was identified in picture naming. LH patients: The two patients improved; nevertheless, while 1 p. improved within confidence limits of RH treated with rTMS, the other p. performed within the limits of RH p. that received sham stimulation. Low-frequency rTMS was effective in improving language performance of right-handed poststroke aphasics; in left-handed aphasic patients the treatment efficiency was less obvious.

	[8]
	N.A.
	8 p., 8 healthy subjects
	(C) 70-mm figure-8 coil, (A) Nonlesional hemisphere over right PTr, POp, motor cortex mouth area and posterior-STG, (S) 1 session for each area (maximum 2 sessions per day with a minimum washout period of 30 min.), (F) 1 Hz, (I) 90% of MT, (D) 600 pulses (single train, 10 min.), (SM) none
	SV picture naming inventory
	Poststroke patients with aphasia: Suppression of right PTr with 1 Hz-rTMS was the only intervention that significantly increased the number of pictures named and, at the same time, significantly reduced response time. On the other hand, suppression of right POp did not change the number of pictures named and was the only intervention that significantly increased RT. Suppression of right pars triangularis with low-frequency rTMS improved naming in aphasia, while suppression of pars opercularis did not.

	[9]
	Exploratory study
	10 p. (5 rTMS, 5 sham (after 2 months follow-up, p. from the sham group also received rTMS treatment))
	(C) 70-mm figure-8 coil, (A) Nonlesional hemisphere over right PTr (9 patients) and over right pars orbitalis (1 patient), (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 1200 pulses, (SM) coil held at 90º to the scalp
	BDAE, QPA (discourse and sentence productivity, grammatical accuracy and lexical selection) and CIU
	rTMS significantly increased discourse productivity and showed a tendency to increase the number of generated CIUs. However, the other three fluency categories (i.e. sentence productivity, grammatical accuracy and lexical selection) did not change significantly. Sham stimulation did not produce significant improvements in any of the four categories of fluency. rTMS improved fluency by increasing discourse productivity; nevertheless, sentence productivity, grammatical accuracy and lexical selection did not change significantly.

	[10]
	Double-blind study
	12 p. (6 rTMS, 6 sham)
	(C) 70-mm figure-8 coil, (A) Nonlesional hemisphere over anterior portion of right PTr (BA 45), in the homologue to Broca's area, (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 1200 pulses (20 min.), (SM) sham coil
	BNT, BDAE and SV picture naming inventory (picture naming latency and accuracy)
	Two months after treatment, significant differences were observed between real and sham stimulation groups for a number of language subtests. rTMS increased significantly BDAE naming actions, tools and instruments, Cookie Theft picture description complexity index, BDAE overall score and picture-naming accuracy, compared to sham. Real stimulation also decreased significantly picture-naming latency, in comparison to sham. rTMS group showed significant differences across time, whereas sham did not. Low-frequency rTMS improved language behaviour, particularly picture naming, spontaneous speech and auditory comprehension.

	[11]
	Open-label study
	7 p.
	(C) 70-mm figure-8 coil, (A) Nonlesional hemisphere over anterior portion of right PTr (BA 45), in the homologue to Broca's area, (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 1200 pulses (20 min.), (SM) none
	BNT, BDAE and SV picture naming inventory (picture naming latency and accuracy)
	BNT and BDAE: significant differences in performance for a number of subtests, after the intervention. SV picture naming inventory: accuracy improved significantly and latency decreased significantly. The improvements in language function were sustained up to 8 months post-stimulation. rTMS had a significant effect on picture naming, spontaneous speech and auditory comprehension, with long-term duration, up to 8 months follow-up.




Table S1.1 (Continued)

	Ref.
	Explicitly Described Study Design
	Participants
	TMS parameters: (C) coil, (A) area, (S) number of sessions, (F) frequency, (I) intensity, (D) duration, (SM) sham method
	Outcome Measures *
	Results

	[12]
	Randomized, blinded, sham-controlled, proof-of-principle study
	24 p. (13 rTMS, 11 sham)
	(C) double 70-mm coil, (A) Nonlesional hemisphere over right triangular part of posterior IFG, (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 20 min, (SM) coil over the vertex
	AAT (language comprehension, token test, picture naming, writing, and repetition)
	Global AAT score improved significantly in rTMS group (mean change: 23.6 ± 12.15) compared to sham group (mean change: 7.55 ± 11.00). A larger treatment effect was also observed in the subtest analysis, such that the mean increases in all subtests’ scores were higher in the rTMS group. The subtest that showed the largest improvement induced by rTMS was picture naming. Low-frequency rTMS combined with speech and language therapy improves language recovery significantly, enhancing the efficacy of conventional SLT.

	[13]
	Randomized, double-blind clinical trial
	29 p. (19 rTMS, 10 sham)
	(C) 90-mm figure-8 coil, (A) Sequential stimulation of each hemisphere over right (nonlesional) and left (lesional) Broca's area (PTr and POp), (S) 10, (F) Nonlesional: 1 Hz; Lesional: 20 Hz, (I) 1 Hz-rTMS: 110% of rMT; 20 Hz-rTMS: 80% of rMT, (D) 1Hz-rTMS: 1000 pulses (1 train); 20 Hz-rTMS: 1000 pulses (10 trains, each train 5 sec + 30 sec intertrain int.). 500 pulses over PTr + 500 pulses over POp in each hemisphere, (SM) coil held at 90º to the scalp
	ASRS, Hand strength, HSS (language assessment section), SADQ (hospital version) and NIHSS
	ASRS was significantly improved by rTMS (mean increase: 1.8 ± 1.2 points), compared to sham stimulation (mean increase: 0.9 ± 0.3 points). HSS: real rTMS group showed significant improvements in all 4 main items (comprehension, naming, repetition and fluency) in comparison to sham group, at post-stimulation and at 1 month and 2 month follow-up. SADQ: rTMS significantly decreased SADQ compared to sham. NIHSS: no differences. Hand strength: there was a similar increase in both groups. Dual-hemisphere rTMS combined with language training showed good results on treating nonfluent aphasia.

	[14]
	Sham-controlled, double-blind parallel study
	56 p. (33 rTMS, 23 sham)
	(C) 70-mm figure-8 coil, (A) Nonlesional hemisphere over PTr, (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 600 pulses (10 min.), (SM) sham coil
	Picture Naming Test, CCAT (conversation, description, expression and repetition)
	Picture Naming Test: real stimulation led to higher object and action naming accuracy and shorter reaction time in action and object naming compared to sham stimulation. CCAT: patients receiving real rTMS showed significant improvements in overall score and all sub-tests compared to sham stimulation. At 3 months follow-up, differences in overall score, description, expression and repetition were significant compared to baseline. 1 Hz-rTMS led to improvements in language function that were maintained 3 months after intervention.

	[15]
	Single-group intervention study
	8 p. (4 LF-rTMS, 4 HF-rTMS)
	(C) 70-mm figure-8 coil, (A) Right hemisphere over IFG (F8), (S) 10, (F) LF-rTMS: 1 Hz; HF-rTMS: 10 Hz, (I) 90% of MT, (D) LF-rTMS: 2400 pulses (40 min.); HF-rTMS: 2400 pulses (12 min.), (SM) none
	SLTA (listening, speaking, reading, writing)
	SLTA: total score increased significantly from a median of 125.5 (112.3) to 134.0 (116.5) after LF-rTMS and from 73.0 (51.5) to 86.5 (49.5) on the HF stimulation group. Patients also improved in the subscales of listening, speaking, reading and writing, although the improvement was not statistically significant. Also, the difference between groups was not significant. Both LF-rTMS applied over the right hemisphere of patients with left hemisphere activation for language and HF-rTMS over the right hemisphere of patients with right hemisphere activated for language, combined with intensive ST, were effective in improving language.

	[16]
	Prospective, randomized, double-blind, sham-controlled study
	26 p. (13 rTMS, 13 sham)
	(C) air-cooled 70-mm figure-8 coil, (A) Nonlesional hemisphere over PTr and POp (Broca’s area homologues), (S) 15, (F) 1 Hz, (I) 90% of rMT, (D) 30 min. (15 min. over PTr and 15 min. over POp), (SM) sham coil
	CPNT (naming accuracy and RT), BDAE and ASRS
	It was not observed a significant difference between groups; both rTMS and sham groups showed significant improvements in naming abilities during treatment and also demonstrated improvement in the follow-up. The real intervention tended to improve average RT minimally better than sham. Patients with a lesion including the anterior part of language area that received real stimulation demonstrated significantly greater improvements in naming RT and in functional communication abilities at follow-up. This protocol of low-frequency rTMS cannot be assumed as being effective for all aphasic post-stroke patients; nevertheless, it may be useful for patients with a lesion including the anterior part of language area.
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	[17]
	Pilot study
	24 p. (14 with nonfluent aphasia, 10 with fluent aphasia)
	(C) 70-mm figure-8 coil, (A) nonfluent aphasics: right/left IFG of the frontal lobe; Fluent aphasics: right/left STG of the temporal lobe. (The position for rTMS application was based on individual fMRI and aphasia type), (S) 10, (F) 1 Hz, (I) 90% of MT, (D) 2400 pulses (40 min.), (SM) none
	SLTA (spontaneous speech, auditory comprehension, reading comprehension and writing), SLTA-ST (naming) and WAB (Japanese version)
	rTMS showed significant improvements in some categories of language function. Patients with nonfluent aphasia improved significantly in auditory and reading comprehension as well as in repetition. On the other hand, individuals with fluent aphasia improved significantly only in spontaneous speech. The intervention led to larger improvements in language function in nonfluent aphasics, compared to patients with fluent aphasia. rTMS combined with intensive speech therapy improved language function in aphasic poststroke patients.

	[18]
	Double-blind study
	12 p. (6 rTMS, 6 sham)
	(C) 70-mm figure-8 coil, (A) Nonlesional hemisphere over anterior portion of right PTr (BA 45), in the homologue to Broca's area, (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 1200 pulses (20 min.), (SM) sham coil
	BNT, BDAE and SV picture naming inventory (picture naming latency and accuracy)
	Significant differences were observed one week after treatment in the real stimulation group on: BDAE naming tools and instruments, BDAE overall score, BDAE repetition of sentences, Commands and SV picture naming latency and accuracy. rTMS and sham groups differed significantly for some subtests at 1 week post-stimulation; real stimulation but not sham showed significant improvements in performance on picture naming and repetition subtests of BDAE and naming accuracy and latency. Patients that received low-frequency rTMS showed improvements on behavioural language function at 1 week post-treatment.

	[19]
	Longitudinal, follow-up, placebo-controlled, double-blind study
	12 p. (6 rTMS, 6 sham)
	(C) 70-mm figure-8 coil, (A) Nonlesional hemisphere over anterior portion of right PTr (BA 45), in the homologue to Broca's area, (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 1200 pulses (20 min.), (SM) sham coil
	BNT, BDAE and SV picture naming inventory (picture naming latency and accuracy)
	rTMS group showed improvements in a range of language expressive and receptive behaviours, over the 5 assessment points (baseline, 1 week, 2 months, 8 months and 12 months post-stimulation), in comparison to the sham group. The improvements were significantly larger at 8 months and at 12 months after stimulation, compared with those observed at 1 week and at 2 months. The largest improvements in language performance, provided by rTMS, were observed between 2 and 8 months post-stimulation and were sustained until 12 months follow-up.

	[20]
	Sham-controlled, double-blind parallel study
	45 p. (15 rTMSsyn, 15 rTMSsub, 15 sham)
	(C) 70-mm figure-8 coil, (A) Nonlesional hemisphere over PTr (Broca’s area homologous), (S) 10, (F) 1 Hz, (I) 90% of rMT, (D) 1200 pulses (20 min.) rTMSsyn and sham: rTMS/sham coupled with synchronous picture-naming task; rTMSsub: rTMS followed by picture-naming task, (SM) sham coil
	CCAT (conversation, description and expression) and Picture-Naming test (action naming accuracy and object-naming accuracy)
	CCAT: after the end of the intervention, it was observed an improvement on total score of 30.3% for TMSsyn, 9.5% for TMSsub and 1.0% for sham; the improvement between baseline and 3 months follow-up was 33.4% for TMSsyn, 17.8% for TMSsub and 4.6% for sham. The improvement was significantly superior for TMSsyn in CCAT score, expression and description subtests compared to TMSsub and sham. Picture-Naming test: there was a significantly greater effect for action naming and object naming accuracy in the TMSsyn group compared to TMSsub and sham. Synchronous verbal training during repetitive transcranial magnetic stimulation proved to be more effective for treating aphasia than rTMS followed by verbal training.

	[21]
	N.A.
	20 p. (10 rTMS, 10 Control that did not receive rTMS, just SLT)
	(C) air-cooled figure-8 coil, (A) Nonlesional hemisphere over right frontal lobe (IFG), (S) 20, (F) 1 Hz, (I) 90% of MT, (D) 1200 pulses (20 min.), (SM) none
	WAB - Korean version (oral language subtests: spontaneous speech, comprehension, repetition and naming)
	WAB spontaneous speech: rTMS increased score from 10.50 ± 3.31 at baseline to 12.30 ± 4.32 after treatment, whereas the control group scored 11.70 ± 3.23 before and 13.00 ± 2.73 after treatment. The improvement was not significantly different between groups. WAB comprehension: In the rTMS group, the score changed from 92.40 ± 26.94 at baseline to 99.80 ± 27.53 after treatment, while the controls scored 99.40 ± 34.60 before and 111.20 ± 36.05 after treatment. The improvement was significantly different between groups. WAB repetition: The score increased significantly with rTMS from 56.60 ± 22.82 at baseline to 68.80 ± 20.47 after treatment, whereas the control group scored 54.00 ± 25.88 before and 59.60 ± 23.43 after treatment. WAB naming: In the stimulation group, the score increased significantly from 48.00 ± 12.28 at baseline to 65.00 ± 12.38 after treatment, whereas the control group scored 43.00 ± 18.56 before and 51.40 ± 17.52 after treatment. 1 Hz-rTMS combined with SLT led to significant improvements in aphasia, compared to SLT alone.


Abbreviations: aMT - active motor threshold; BA - Brodmann area; cTBS - continuous theta burst stimulation; fMRI – functional magnetic resonance imaging; HF - high-frequency; IFG - inferior frontal gyrus; int. - interval; iTBS - intermittent theta burst stimulation; LF - low-frequency; LH - left-handed; MT - motor threshold; N.A. - not available/not applicable; p. - patients; POp - pars opercularis; PTr - pars triangularis; RH - right-handed; rMT - resting motor threshold; rTMS - repetitive transcranial magnetic stimulation; SLT - speech and language therapy; ST - speech therapy; STG - superior temporal gyrus; sub - subsequent; syn – synchronous

* AAT - Aachen Aphasia Test; ANELT - Amsterdam-Nijmegen Everyday Language Test; ASRS - Aphasia Severity Rating Scale; BDAE - Boston Diagnostic Aphasia Examination; BNT - Boston Naming Test; CAL - Communicative Abilities Log; CCAT - Concise Chinese Aphasia Test; CIU - Correct Information Units; COWAT - Controlled Oral Word Association Test; CPNT - Computerized Picture Naming Test; FIM - Functional Independence Measure; HSS - Hemispheric Stroke Scale; NIHSS - National Institutes of Health Stroke Scale; PPVT IV - Peabody Picture Vocabulary Test IV; QPA - Quantitative Production Analysis; RT - Response Time; SADQ  - Stroke Aphasic Depression Questionnaire; SFT - Semantic Fluency Test; SLTA - Standard Language Test of Aphasia; SV - Snodgrass and Vanderwart; WAB - Western Aphasia Battery
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