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eAppendix 1. Search strategies

OVID

Database(s): Ovid MEDLINE(R) 1946 to Present and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) Daily, APA
Psyclinfo 1987+, EBM Reviews - Cochrane Central Register of Controlled Trials, EBM Reviews - Cochrane Database of Systematic Reviews 2005+,
Embase 1974+

# | Searches

1 | exp Mood Disorders/

(depression or depressive or bipolar or anxiety or "panic disorder*" or "obsessive-
2 | compulsive" or dysthymi* or cyclothymi* or hyperthymi* or mania or manic or

hypomani* or "post-traumatic-stress-disorder" or PTSD).ti,ab,hw,kf,tw.

(mood* adj2 (dysregulat® or dysfunction or disruptive or disorder*)).ti,ab,hw,kf,tw. or

mood.ti.

4 |lor2or3

(tES or "transcranial electric stimulation" or "transcranial direct stimulation" or tDCS or
5 |"transcranial alternating current stimulation" or tACS or "transcranial random noise
stimulation" or tRNS).ti,ab,hw,kf.tw.

6 | Transcranial Direct Current Stimulation/
7 | exp transcranial electrical stimulation/

8 [Sor6or7

9 |4and8

10 | (exp animals/ or exp nonhuman/) not exp humans/

T ((alpaca or alpacas or algae* or amphibian or amphibians or animal or animals or

antelope or armadillo or armadillos or avian or baboon or baboons or bats or beagle or
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beagles or bee or bees or bird or birds or bison or bovine or buffalo or buffaloes or
buffalos or "c elegans" or "Caenorhabditis elegans" or camel or camels or canine or
canines or canis or carp or cats or catfish or cattle or chamaeleo* or chameleon* or
chick or chicken or chickens or chicks or chimp or chimpanze or chimpanzees or chimps
or cow or cows or "D melanogaster" or "dairy calf" or "dairy calves" or deer or dog or
dogs or donkey or donkeys or drosophila or "Drosophila melanogaster" or duck or
duckling or ducklings or ducks or equid or equids or equine or equines or feline or
felines or ferret or ferrets or finch or finches or fish or flatworm or flatworms or fox or
foxes or frog or frogs or "fruit flies" or "fruit fly" or "G mellonella" or "Galleria
mellonella" or geese or gerbil or gerbils or goat or goats or goose or gorilla or gorillas or
groundhog or groundhogs or hamster or hamsters or hare or hares or heifer or heifers or
horse or horses or iguana or iguanas or insect or insects or jellyfish or kangaroo or
kangaroos or kitten or kittens or "laboratory animal*" or lagomorph or lagomorphs or
lamb or lambs or lemur or lemurs or lemuridae or llama or llamas or macaque or
macaques or macaw or macaws or marmoset or marmosets or mice or minipig or
minipigs or mink or minks or monkey or monkeys or mouse or mule or mules or
muskrat or muskrats or nematode or nematodes or newt or newts or octopus or
octopuses or orangutan or "orang-utan" or orangutans or "orang-utans" or oxen or parrot
or parrots or pig or pigeon or pigeons or piglet or piglets or pigs or porcine or primate or
primates or poultry or quail or rabbit or rabbits or rat or rats or reptile or reptiles or
rodent or rodents or ruminant or ruminants or salmon or sheep or shrimp or slug or slugs
or swine or tamarin or tamarins or tilapia or tilapias or toad or toads or trout or urchin or
urchins or vole or voles or waxworm or waxworms or weasel or weasels or wolf or

wolves or worm or worms or wrass* or xenopus or "zebra fish" or zebrafish) not (human

or humans or patient or patients)).ti,ab,hw,kw.
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12

(rat or rats or mice or mouse or murine or pig or pigs or porcine or swine or dog or

dogs).ti.

13

or/10-12

14

9 not 13

15

(conference abstract or conference review or editorial or erratum or note or addresses or
autobiography or bibliography or biography or blogs or comment or dictionary or
directory or interactive tutorial or lectures or legal cases or legislation or news or
newspaper article or patient education handout or periodical index or portraits or

published erratum or video-audio media or webcasts).mp. or conference abstract.st.

16

14 not 15

17

limit 16 to yr="2003 -Current"

18

limit 17 to english language [Limit not valid in CDSR; records were retained]

19

remove duplicates from 18

SCOPUS

1

TITLE ( ( depression OR depressive OR bipolar OR anxiety OR "panic disorder*" OR
"obsessive-compulsive" OR dysthymi* OR cyclothymi* OR hyperthymi* OR mania
OR manic OR hypomani* OR "post-traumatic-stress-disorder" OR ptsd ) )

TITLE ( ( mood* W/2 ( dysregulat* OR dysfunction OR disruptive OR disorder* ) ) )

lor2

TITLE-ABS-KEY ( ( tes OR "transcranial electric stimulation" OR "transcranial direct
stimulation" OR tdcs OR "transcranial alternating current stimulation" OR tacs OR

"transcranial random noise stimulation" OR trns ) )
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5 3and 4

6 | INDEX(embase) OR INDEX(medline) OR PMID(0* OR 1* OR 2* OR 3* OR 4* OR
5% OR 6* OR 7* OR 8* OR 9%)

7 5 not6

8 | (TITLE-ABS-KEY ( (alpaca OR alpacas OR amphibian OR amphibians OR
animal OR animals OR antelope OR armadillo OR armadillos OR avian OR
baboon OR baboons OR beagle OR beagles OR bee OR bees OR bird OR
birds OR bison OR bovine OR buffalo OR buffaloes OR buffalos OR "c
elegans" OR "Caenorhabditis elegans" OR camel OR camels OR canine OR
canines OR carp OR cats OR cattle OR chick OR chicken OR chickens OR
chicks OR chimp OR chimpanze OR chimpanzees OR chimps OR cow OR
cows OR "D melanogaster" OR "dairy calf" OR "dairy calves" OR deer OR dog
OR dogs OR donkey OR donkeys OR drosophila OR "Drosophila melanogaster"
OR duck OR duckling OR ducklings OR ducks OR equid OR equids OR
equine OR equines OR feline OR felines OR ferret OR ferrets OR finch OR
finches OR fish OR flatworm OR flatworms OR fox OR foxes OR frog OR
frogs OR "fruit flies" OR "fruit fly" OR "G mellonella" OR "Galleria mellonella"
OR geese OR gerbil OR gerbils OR goat OR goats OR goose OR gorilla OR
gorillas OR hamster OR hamsters OR hare OR hares OR heifer OR heifers OR
horse OR horses OR insect OR insects OR jellyfish OR kangaroo OR
kangaroos OR kitten OR kittens OR lagomorph OR lagomorphs OR lamb OR
lambs OR llama OR Ilamas OR macaque OR macaques OR macaw OR
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macaws OR marmoset OR marmosets OR mice OR minipig OR minipigs OR
mink OR minks OR monkey OR monkeys OR mouse OR mule OR mules OR
nematode OR nematodes OR octopus OR octopuses OR orangutan OR "orang-
utan" OR orangutans OR "orang-utans" OR oxen OR parrot OR parrots OR pig
OR pigeon OR pigeons OR piglet OR piglets OR pigs OR porcine OR primate
OR primates OR quail OR rabbit OR rabbits OR rat OR rats OR reptile OR
reptiles OR rodent OR rodents OR ruminant OR ruminants OR salmon OR
sheep OR shrimp OR slug OR slugs OR swine OR tamarin OR tamarins OR
toad OR toads OR trout OR urchin OR urchins OR vole OR voles OR
waxworm OR waxworms OR worm OR worms OR xenopus OR "zebra fish"

OR zebrafish ) AND NOT ( human OR humans OR patient OR patients ) ) )

7 not &

10

LIMIT-TO ( LANGUAGE , "English" ) AND LIMIT-TO ( DOCTYPE, "ar") AND
LIMIT-TO ( SRCTYPE , "j")
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eAppendix 2. Algorithm for selecting one depression measure for each study
The algorithm used the following priorities:

1. Hamilton Depression Rating Score (Ham-D) (N = 44).

2. Beck Depression Inventor- II (BDI-II) (N = 42).

3. Montgomery—Asberg Depression Rating Scale (MADRS) (N = 29).

4. Patient Health Questionnaire (PHQ-9) (N = 3).

5. Depression Anxiety Stress Scales-21 (DASS-21) (N =4).

6. Calgary Depression Scale for Schizophrenia (CDSS) (N=3).

7. Quick Inventory of Depressive Symptomatology (QIDS-SR) (N=6).

8. Positive and Negative Syndrome Scale (PANSS) depression subscale (N=1).

N indicates numbers of studies.
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eTable 1. Characteristics of the included studies by diagnostic groups

Characteristic All patients MDD Depression in Depression in
Psychiatric Medical
Comorbidities Comorbidities
No. of tES studies (Sample size) 114 (5522) 61 (3649) 29 (958) 24 (935)
No. of tDCS (Sample size) 104 (4906) 54 (3092) 27 (919) 23 (915)
No. of tACS (Sample size) 7 (494) 5 (455) 2(39) N/A
No. of tRNS (Sample size) 3(122) 2 (102) N/A 1(20)
Sex, Female, No. (%) * 3198 (60.2) f | 2283 (64.1) ¢ 406 (43.3) 508 (62.4) ¢
Mean Age ?, y 43.131 41.54 36.19h 56.18¢
Baseline score °, mean (SD) 22.19 (8.64) 23.95 (7.90) 22.35(9.56) 17.51 (8.06)
Total charge ¢, mean (SD) 2.02 (4.70) 2.01 (3.12) 3.11 (8.54) 0.94 (0.64)
Electrode polarity and placements, No. (%)
F3
Anodal F3 85 (74.56) 53 (86.89) 18 (62.07) 14 (58.33)
Cathodal F3 6 (5.26) 0 6 (20.69) 0
Other regions
Anodal other regions 19 (16.67) 8 (13.11) 2 (6.90) 9 (37.5)
Cathodal other regions 4 (3.50) 0 3(10.34) 1(4.17)
Electrode size, cm?, No. (%)
Rectangular
19~23 cm? 6 (5.26) 6 (9.83) 0 0
25 cm? 36 (31.58) 21(34.42) 6 (20.69) 9(37.5)
35 cm? 52 (45.61) 25 (40.98) 14 (48.28) 13 (54.17)
42 cm? 3 (2.63) 2 (3.28) 1(3.45) 0
Elliptical
0.8 cm? 1 (0.88) 0 1(3.45) 0
28.26 cm? 2 (1.75) 0 1(3.45) 1(4.17)
No reported 14 (12.28) 7(11.48) 6 (20.69) 1(4.17)
Current Intensity, No. (%)
0.5 mA 2 (1.75) 2 (3.28) 0 0
1 mA 3 (2.63) 2 (3.28) 1(3.45) 0
1.5 mA 4 (3.51) 2 (3.28) 1(3.45) 1(4.67)
2 mA 99 (86.84) 50 (81.97) 26 (89.66) 23 (95.83)
2.5 mA 2 (1.75) 1(1.64) 1(3.45) 0
15 mA 2 (1.75) 2 (3.28) 0 0
No reported 2 (1.75) 2 (3.28) 0 0

Duration of each session, No. (%)
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10 min 1 (0.88) 1(1.64) 0 0
15 min 2 (1.75) 2 (3.28) 0 0
20 min 54 (47.37) 20 (32.79) 19 (65.52) 15 (62.5)
25 min 5(4.39) 4 (6.55) 0 1 (4.67)
30 min 45 (39.47) 29 (16.39) 9 (31.03) 7(29.17)
40 min 5(4.39) 4 (6.56) 1(3.45) 0
60 min 1 (0.88) 1(1.64) 0 0
No reported 1 (0.88) 1(1.64) 0 0
Total number of sessions, No. (%)
<10 sessions 19 (16.67) 8 (13.11) 4 (13.8) 7(29.17)
10 sessions 44 (38.60) 21 (34.43) 12 (41.38) 11 (45.83)
12~15 sessions 29 (25.43) 18 (29.51) 8 (27.59) 2 (8.33)
20~25 sessions 17 (14.91) 11 (18.03) 2 (6.90) 4 (16.67)
>30 sessions 5(4.39) 3(4.91) 2 (6.90) 0

Studies not reporting sex or mean age were exclude from the analysis.
®Baseline score was calculated by the weighted arithmetic mean of depression scores of active and sham groups.

°Total charge = (current intensity (A) x stimulation duration (s) x number of sessions)/electrode’s size (cm?).

4Two studies did not report sex.
°Three studies did not report sex.
fFive studies did not report sex.

£One study did not report mean age.
"Five studies did not report mean age.
iSix studies did not report mean age.
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eTable 2. Conditions of the comorbid depression group

Condition No. of studies

N
©

Depression in Psychiatric Comorbidities

Bipolar depression

Obsessive-compulsive disorder (OCD)

Generalized anxiety disorder (GAD)

Schizophrenia

Addiction

Burnout

Borderline personality disorder (BPD) Type |

Post-traumatic stress disorder (PTSD)

RN N oo

Antenatal depression

N
S

Depression in Medical Comorbidities

Post-stroke depression

AD

Cognitive disorder

Fibromyalgia

Multiple sclerosis (MS)

Pain

Epilepsy

Premenstrual syndrome

Parkinson’s disease

—_ = = (WO = O ==

Older adults with depressive symptoms
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eTable 3. Summary of tES studies across diagnostic groups

Author, year, | Diagnosis, Interventions (n) | Electrode’s location (s) |Electrode [Stimul[Duration |Total Outcome Main results Adver| Follow-up
country sample size (Anode/ Cathode) size (cm2)| ation jof each [numb| measures se |[after the end
(% female), intensiftreatment | er of events of
mean age ty Jor treat (Yes or|intervention
(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
Major Depressive Disorder (MDD) (n=44)
tDCS (n=38)
Brunoni, 2017, |MDD,245 tDCS + Oral placebo |Anode: the left DLPFC 35 2 30 22 |Primary Improved the MADRS, HDRS-|yes [0
United States' ((68%),42.8 (n=94) (F3), loutcome: 17, and BDI with Escitalopram
S Cathode: the right DLPFC the MADRS and tDCS compared to
sham tDCS + oral (F4). Secondary placebo (p =0.01).
placebo (n=60) loutcomes: No significant difference in the
s HDRS-17, BDI [MADRS, HDRS-17 and BDI
sham tDCS + between the active tDCS and
lescitalopram (n=91) Escitalopram groups.
Monnart, 2019, [Treatment- tDCS + mindfulness- |Anode: the left DLPFC NR 2 20 10  |Primary Improved the MADRS at T2 [NR 2
UK? resistant based cognitive (F3), loutcome: ith the tDCS + MBCT and
MDD, 31 therapy (MBCT) Cathode: the right DLPFC the MADRS tDCS + non-MBCT groups (p
(NR),50 (n=15) (F4) = 0.008).
s
tDCS + non-MBCT
(n=16)
I\Vanderhasselt [MDD, 33 IActive tDCS and IJAnode: the left DLPFC 25 2 30 10 [Secondary No significant difference in theNR 0
et al., 2015, (73%), 43.6  [PASAT (n=19) (F3), outcomes: HAMD and BDI-Il between the
Brazil® S Cathode: the right DLPFC HAMD, BDI-II active tDCS and sham
sham tDCS and (F4) groups.
PASAT (n=14)
Bares et al., MDD,57 IActive tDCS +placebo [Anode: The left DLPFC |25 2 30 20  |Primary No significant difference in the[Yes |0
2019, Czech  |(63%),45.6  |(n=29) Vs (F3), outcome: the MADRS (p =0.17), CGl (p =
Republic* sham tDCS + Cathode: the right DLPFC MADRS 0.23), BDI-SF (p = 0.35), and
venlafaxine (VNF)  [(F4) Secondary QIDS-SR (p = 0.41) between
(n=28) outcomes: CGl, e aetive tDCS and sham
BDI-SF, OIDS-  ipcs +VNF groups.
SR
Pavlova et al., MDD, 68 IActive 30-min tDCS + |[Anode: the left DLPFC  [Anode:25 (0.5 300r20 [10  [Primary Improved depression (HAMD) [Yes [0
2018, Sweden® [(30%), 37.7 [sertraline (n=27) (F3), Cathode:3 loutcomes: in the 30-min (p < 0.001) and
r/s Cathode: the contralateral [5 HAMD 20-min (p = 0.045) tDCS
sham tDCS +sertralinejorbit (F8) Secondary groups compared to the sham
(n=20) loutcomes: BDI, group.
s MADRS
active 20-min tDCS
+sertraline (n=21)
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Author, year, | Diagnosis, Interventions (n) | Electrode’s location (s) |Electrode [Stimul[Duration |Total Outcome Main results Adver| Follow-up
country sample size (Anode/ Cathode) size (cm2)| ation |of each |numb| measures se |[after the end
(% female), intensijtreatment | er of events of
mean age ty Jor treat (Yes or|intervention
(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
Sharafi etal., MDD, 30 lActive tDCS +SSRI  JAnode: the left DLPFC 20 2 20 10 Primary Improved HDRS-17 after the [NR 4
2019, Iran® (53%), 47.2  |(n=15) (F3), loutcomes: intervention (p < 0.001) in the
Vs Cathode: the right DLPFC HDRS-17 active tDCS group compared
sham tDCS + SSRI ((Fg) to the sham group.
(n=15)
Loo et al., 2012,|MDD, Active tDCS (n=33) |Anode: the left DLPFC  [35 2 20 15  [Primary Improved the MADRS, QIDS- |[Yes [0
Australia” 64(44%), 48.2 |Vs (F3), outcome: the SR, and QIDS-C with the
sham tDCS (n=31)  |Cathode: the lateral MADRS tDCS group compared to the
aspect of contralateral Secondary sham group (p < 0.05).
orbit (F8) loutcomes: IDS,
OIDS-C, CGlI
Burkhardt et al., MDD, IActive tDCS + SSRI  |Anode: the left DLPFC 35 2 30 24 [Primary No intergroup difference was [Yes [24
2023, Germany?®|150(59%), (n=77) (F3), loutcome: the found in improvement on the
40.1 S Cathode: the right DLPFC MADRS MADRS at week 6 between
sham tDCS + SSRI  ((F4) Secondary the active tDCS group and the
(n=73) loutcomes: sham group.
HDRS-21, CGI-
S, BDI-II
Palm et al., MDD, Active tDCS + lAnode: the left DLPFC |35 1or2 |20 10  |Primary Improved the HAMD-24 Yes |0
2011, Germany®[22(64%), 57  |antidepressant (n=11) [(F3), outcome: HAMD-[slightly in active tDCS
S Cathode: the right 24 compared to sham treatment
sham tDCS + supraorbital region (Fp2) Secondary (P =0.0492).
antidepressant (n=11) loutcomes: BDI,
CGl
Moirand et al., |MDD, Active tDCS + lAnode: the left DLPFC |35 2 30 10  |Primary No significant difference in the [NR 4
2022, France' [39(62%), antidepressant (n=21) |(F3), loutcome: the MADRS between the active
49.8 s Cathode: the right DLPFC MADRS land sham tDCS groups.
sham tDCS + (F4)
antidepressant (n=18)
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Author, year, | Diagnosis, Interventions (n) | Electrode’s location (s) |Electrode [Stimul[Duration |Total Outcome Main results Adver| Follow-up
country sample size (Anode/ Cathode) size (cm2)| ation |of each |numb| measures se |[after the end
(% female), intensijtreatment | er of events of
mean age ty Jor treat (Yes or|intervention
(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
Huang et al., MDE, rOFC-tDCS (n=23) rOFC-tDCS 25 2 25 12 Primary No significant difference in the|Yes 6
2023, China'"  [70(74%), 26.5 |Vs lAnode: Fp1 outcome: the MADRS between the active
sham tDCS (24) Cathod: Fp2 MADRS two groups and the sham
s Left DLPFC-tDCS Secondary group.
left DLPFC-tDCS lAnode: F3 loutcomes:
(n=23) Cathode: F4 HAMD-17, OIDS-
SR
Brunoni et al., |MDD,120 IActive tDCS and lJAnode: the left DLPFC 25 2 30 12 Primary Improved in the MADRS IYes 6
2013, Brazil'?  |(68%), 42.35 [placebo (n=30) (F3) loutcome: the scores in the combined
s Cathode: the right DLPFC MADRS treatment group
Sham tDCS and (F4) Secondary (sertraline/active tDCS)
placebo (n=30) loutcomes: compared to sertraline only (p
] HAMD-17, CGI- [=.002), tDCS only (p=.03),
IActive tDCS and S, BDI and placebo/sham tDCS (p
sertraline (n=30) =.001); in tDCS only
s compared to placebo/sham
Sham tDCS and tDCS. No significant
sertraline (n=30) difference in the MADRS
between the tDCS only and
sertraline (p =.35).
Boggio et al., MDD, lActive DLPFC tDCS |Anode: the left DLPFC 35 2 20 10 Primary Improved HAMD-17 with NR 4
2008, Brazil'®  [40(70%), 49.4 [(n=21) (F3) or the occipital loutcome: HAMD-[DLPFC compared to sham
S cortex, 17 (p=0.0018) and occipital
Sham tDCS (n=10) |Cathode: the right groups (p=0.009) but did not
Vs supraorbital area (Fp2) improve between occipital and
IActive occipital tDCS sham groups (p=0.6).
(n=9)
Blumberger et [TRD, Active tDCS (n=13)  |Anode: the left DLPFC 35 2 20 15  |Primary No difference in HRSD Yes |0
al., 2012, 24(83%), 47.5 Vs (F3) outcome: HRSD- [change (p = 0.80), MADRS
Canada’' sham tDCS (n=11) Cathode: the right DLPFC 17 change (p = 0.55), and BDI-II
(F4) Secondary (p = 0.38) between the two
loutcomes: groups.
MADRS, BDI-II
Ribeiro et al., MDD, 32 Active tDCS (n=16)  |Anode: the left DLPFC  [25 2 30 10  |Primary Improved depression NR 4
2023, Brazil'® |(66%), 42.8 |Vs (F3), loutcome: (HDRS17) after a 30-day
sham tDCS (n=16) Cathode: the right HDRS17 follow-up (p = 0.008) in the
supraorbital (Fp2) Secondary active tDCS.
loutcomes:
included
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Author, year, | Diagnosis, Interventions (n) | Electrode’s location (s) |Electrode [Stimul[Duration |Total Outcome Main results Adver| Follow-up
country sample size (Anode/ Cathode) size (cm2)| ation |of each |numb| measures se |[after the end
(% female), intensijtreatment | er of events of
mean age ty Jor treat (Yes or|intervention
(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
satisfaction
(TSQM II) and
quality of life
(WHOQOL-
BREF).
Bennabi et al., [TRD, IActive tDCS lJAnode: the left DLPFC 35 2 30 10 Primary No difference in the MADRS, [Yes W4
2015, France' [24(75%), 61.8 [+escitalopram (n=12) |(F3), outcome: the HDRS, and SRRS between
S Cathode: FP2 MADRS the active and sham groups.
sham tDCS Secondary
+escitalopram (n=12) loutcomes:
HDRS, BDI,
SRRS
Nord et al., MDD,39(51%) |Active tDCS + CBT  |Anode: the left DLPFC 35 1 20 8 Primary No difference in the HAMD NR 0
2019, UK' , 33.3 (n=20) (F3), outcome: HAMD [between the active and sham
s Cathode: ipsilateral groups.
sham tDCS + deltoid
CBT(n=19)
Dastjerdi et al., MDD, Combined tDCS-CES [NR NR NR 20 6 BDI-I IThe combined treatment Yes |0
2015, Iran'® 30(57%), 31.5 [(n=10) showed more response
s followed by CES and tDCS
tDCS (n=10) treatments (P<0.01).
Vs
CES (n=10)
Loo et al., 2018,|MDE, Active tDCS (UD=42, |Anode: the left DLPFC  [35 2.5 30 20  |Primary No antidepressant difference [Yes |0
IAustralia'® 120(54%),48.1[BD=19) (F3), outcome: the between active and sham
s Cathode: the lateral right MADRS tDCS groups for unipolar or
sham tDCS (UD=42, (frontal area (F8) Secondary bipolar depression. Improved
BD=17) loutcomes: CGI- [mood (MADRS, CGl, and
S, QIDS-SR QIDS-SR) over the 4-week
treatment period in both
unipolar (p < 0.001) and
bipolar groups (p < 0.001).
Bennabi et al., [TRD-MDD, [|Active tDCS + IJAnode: the left DLPFC 35 2 30 5 Secondary No significant differences NR 0
2020, France® [23(65%), 60.2 |escitalopram (n=12) |(F3), loutcomes: were found within the
s Cathode: the contralateral HDRS-21, SRRS |depression measures (HDRS-
sham tDCS supraorbital area (FP2) 27 21, SRRS 27) between the
+escitalopram (n=11) active and sham tDCS
igroups.
lAust et al., MDD, IActive tDCS+ CBT IJAnode: the left DLPFC NR 2 30 12 |Primary No significant differences in  |Yes 18, 30
2022, 148(61%), (n=48) (F3), loutcome: the the MADRS and BDI-Il were
Germany?' 41.1 s MADRS
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Author, year, | Diagnosis, Interventions (n) | Electrode’s location (s) |Electrode [Stimul[Duration |Total Outcome Main results Adver| Follow-up
country sample size (Anode/ Cathode) size (cm2)| ation |of each |numb| measures se |[after the end
(% female), intensijtreatment | er of events of
mean age ty Jor treat (Yes or|intervention
(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
sham tDCS + CBT Cathode: the right DLPFC Secondary found between these three
(n=47) (F4) loutcomes: BDI-Il,|groups.
Vs SHAPS-D
CBT alone (n=53)
Park et al., MDD, IActive tDCS+ placebo [Anode: the left DLPFC |25 2 30 10  |Primary No significant differencesin  [Yes |0
2020, Korea®? [92(63%), 44.6 |(n=45) (F3), loutcome: the the MADRS and BDI-Il were
s Cathode: the right DLPFC MADRS found between the two
sham tDCS + (F4) Secondary groups.
Sertraline (n=47) loutcomes: BDI-II,
CGI-S
Zhou et al., MDD, IActive tDCS (n=47) |Anode: the left DLPFC 25 2 30 20 Primary Improved total scores of SAS [NR 0
2020, China® [90(67%), 42.2 [Vs (F3), outcome: PSQI [and SDS in the active tDCS
sham tDCS (n=43) Cathode: the right DLPFC Secondary group compared to the sham
(F4) loutcomes: SAS, [tDCS group.
SDS
Oh et al., 2022, MDD, IActive tDCS IJAnode: the left DLPFC NR 2 30 30 Primary Improved depression (BDI-Il) |Yes 0
Korea?* 45(44%), +escitalopram (n=20) |(F3), loutcome: HAMD ([in the active tDCS group
29.1 Vs Cathode: the right DLPFC Secondary compared to the sham group.
sham tDCS + (F4) loutcomes: the  [No significant differences in
escitalopram (n=25) MADRS, BDI, the MADRS and HAMD were
PDQ-D found between the two
igroups.
Loo et al. 2010, MDD, Active tDCS (n=20) |Anode: the left DLPFC  [35 1 20 10  [Primary Improved the HAMD17 (p< |Yes [0
IAustralia®® 40(55%), 47.3 |Vs (F3), loutcome: the 0.001, MADRS (p < 0.001)
sham tDCS (n=20) Cathode: the lateral MADRS after 10 sessions in active
laspect of the contralateral Secondary tDCS compared to sham
orbit (Fp2) loutcomes: group.
HAMD-17, CGI- |No difference between active
S, BDI Vs sham after 5 sessions
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(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
Segrave et al., (MDD, Active tDCS+ lAnode: the left DLPFC |35 2 24 5 Primary Improved depression NR 3
2014, 27(37%),40.44|Cognitive control (F3), outcome: the (MADRS) at three-week
IAustralia®® training (CTT) (n=9) [Cathode: lateral aspect of MADRS follow-up in the tDCS + CCT
s the contralateral orbit Secondary group compared to the tDCS
tDCS + sham CTT (Fp2) loutcomes: BDI-Il [+ sham CCT and sham + CCT
(n=9) group.
s
sham tDCS +CTT
(n=9)
Mayur et al., MDD, IActive tDCS + ECT  |Anode: the left DLPFC 25 2 30 10  |Primary No significant differences in  INR 0
2018, 16(38%), (n=8) (F3), outcome: the the MADRS were found
IAustralia®” 44.94 s Cathode: the right DLPFC MADRS between the two groups.
sham tDCS + ECT (F4)
(n=8)
Chen et al., MDD. IActive tDCS 60min/d |Anode: the left DLPFC NR 2 600r30 [12  [Primary No significant differencesin  |Yes [0
2023, China?®  [63(73%), 28.6 [(n=22) (F3), loutcome: HAMD-jthe HAMD-17 were found
s Cathode: the right OFC. 17 between these three groups.
sham tDCS (n=16)
s
active tDCS 30 min/d
(n=25)
Brunoni et al., MDD, Active tDCS + CCT  |Anode: left DLPFC (F3) [25 2 30 10  [Primary Improved HDRS and BDI after|None |2
2014, Brazil®® [37(30%), 43.8 |(n=20) Cathode: right DLPFC loutcome: HDRS [the acute treatment (week 2)
s (F4) Secondary and at endpoint (week 4) in
sham tDCS +CCT outcomes: CCT alone and combined with
(n=17) BDI tDCS compared to sham
igroup.
Kumari etal., |MDD, Active tDCS (n=26) |Anode: left DLPFC (F3) [25 2 20 10  |Outcome: Improve depression (HAMD, |Yes |2
2023, India®  [50(50%), 30.7 [Vs Cathode: right DLPFC HAMD-17, BDI |BDI) at week 2 in the active
sham tDCS (n=24) (F4) tDCS group compared to the
both along with sham group.
escitalopram 10
mg/day
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(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
Borrione et al., [MDE, 210 Home-use tDCS plus |Anode: the left DLPFC 22.9 2 30 21 Primary No statistically significant Yes |0
2024, Brasil®'  |(86%), 38.9 [a digital psychological |(F3) loutcomes: group differences in treatment
intervention (double [Cathode: the right HDRS-17 by time interactions for HDRS-|
active) (n=64) DLPFC (F4) 17 scores, and the estimated
S effect sizes between groups
sham home-use tDCS were as follows: double active
plus digital placebo s tDCS only (Cohen d, 0.05;
(double sham) (n = 95% ClI, —0.48 t0 0.58; P =
73) .86), double active Vs double
S sham (Cohen d, —0.20; 95%
home-use tDCS plus Cl, -0.73 to 0.34; P = .47),
digital placebo (tDCS and tDCS only Vs double
only) (n = 73) sham (Cohen d, -0.25; 95%
Cl, -0.76 to 0.27; P = .35).
Ha et al., 2024, |Late-life MDD |Active tDCS +CT (n = |Anode: the left DLPFC 35 2 30 10  [Primary No significant differences in  [NR 0
United States®® [and cognitive [12) (F3) loutcomes: Ham- jthe Ham-D were found
decline, 24 S Cathode: the right D between the two groups.
(NR), 75.4 sham tDCS + CT (n = |[DLPFC (F4)
12)
Kim et al., 2024,]MDD and IActive Home-based |Anode: the left DLPFC 2 30 31 Secondary No significant differences in  [NR 0
Republic of MCI, 37 tDCS (n=14) (F3) loutcomes: the CESD, MADRS, and
Korea® (65%), 74.6 s Cathode: the right CESD, MADRS, |Ham-D were found between
sham tDCS (n=23) DLPFC (F4) Ham-D the two groups.
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Kong et al., MDD, 70 rOFC-tDCS (n=23)  |Anode: the left DLPFC Round 2 20 12 [Primary IThe rate of decrease in Yes 8
2024, China®*®  |(74%), 27.3 s (F3) or the right OFC 19.63 loutcomes: HAMD-17 scores after
DLPFC-tDCS (n=23) [(Fp2) HAMD-17, QIDS-|consolidation treatment
s Cathode: the right SR16, SHAPS [differed significantly between
Sham tDCS (n=24) [DLPFC (F4) the three groups (p = 0.003).
Post-hoc analysis showed a
significant difference in the
rate of decrease in HAMD-17
scores between the OFC and
DLPFC groups (p = 0.027).
Li et al., 2024, |MDD, 240 IActive rTMS + active |Anode: the left DLPFC 25 2 20 10  [Secondary Improved the HDRS-24 total [Yes [0
China3® (61%), 31.21 [tDCS (n =60) (F3) loutcomes: scores in the combined
Vs Cathode: the right HDRS-24 treatment group compared to
active rTMS + sham [DLPFC (F4) the active tDCS group
tDCS (n =60) (p=0.001) and sham group
Vs (p<0.001) or between the
sham rTMS + active active rTMS group and tDCS
tDCS (n =60) (p=0.013) or active rTMS
Vs group and sham group
sham rTMS + sham (p<0.001).
tDCS (n =60)
Nejati et al., MDD, 40 CBT (n =10) lAnode: the left DLPFC 25 2 20 10  [Primary Improved the BDI-Il scores in |Yes |4
2024, Iran® (100%), 36.82 |Vs (F3) loutcomes: BDI-II [all three intervention groups
tDCS (n = 10) Cathode: the right \Vs. the control group in the
s DLPFC (F4) postintervention and follow-up
CBT + tDCS (n = 10) measurements.
s
control (n = 10)
Tabasi et al., MDD with IActive tDCS + IJAnode: the left DLPFC 35 1.5 15 12 Primary No significant difference in Yes W4
2024, Iran® overweight, 64fomaga3 (n = 16) (F3) loutcomes: BDI-II [depression score between the
(NR), 39.25 |Vs Cathode: the right experimental groups and the
sham tDCS + placebo [DLPFC (F4) control group.
(n=17)
Vs
sham tDCS + omega
3 (n=15)
Vs
active tDCS + placebo
(n=16)
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Woodham et al.,(MDD, 174 IActive Home-based |Anode: the left DLPFC 23 2 30 36  [Primary Improved HDRS from Yes |0
2023, UK*® (69%), 37.7  tDCS (n=87) (F3) Outcomes: baseline to week 10 in active
Vs Cathode: the right HDRS-17. tDCS treatment arm
sham tDCS (n=87) DLPFC (F4) Secondary compared to sham tDCS
loutcomes: treatment group (p = 0.012).
MADRS, C-
SSRS
tACS (n=4)
\Wang et al., MDD, IActive tACS (n=50) |Anode: forehead lJAnode:42 |15 40 20  [Primary Improve depression (HDRS- |Yes (8
2022, China*® [100(74%),40.0[Vs corresponding to Fpz, Fp1|Cathode: outcome: 17) at weeks 4 and 8 in the
sham tACS (n=50) land Fp2 12 HDRS-17 active tACS group compared
Cathode: the mastoid Secondary to the sham group (p < 0.01).
region of each side outcomes: CGI-
S, CGl-I
lAlexander et al.,[MDD, IActive 10 Hz-tACS IJAnode: the left DLPFC lJAnode:35 |2 40 5 Primary -No significant interaction Yes W4
2019, USA*! 32(84%), (n=10) (F3) and the right DLPFC [Cathode: outcome: the  |pbetween the treatment
36.69 s (F4) 25 MADRS condition (10 Hz-tACS, 40 Hz-
IActive 40 Hz-tACS Cathode: the vertex (Cz) Secondary tACS, sham) and session
(n=11) outcomes: (baseline to 4 weeks after
s The change in  [completion of treatment)
sham tACS (n=11) raw alpha power-}-The 10 Hz-tACS group had
EEG, HDRS-17, |more responders (MADRS
BDI and HDRS) than 40 Hz-tACS
and sham groups (p = 0.026)
from baseline to 2 weeks after
intervention.
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Zhou et al., MDD, 66 IActive tACS (n=33)  |Anode: the forehead (Fpz,[Anode: 42 (15 40 20  [Primary Improved the HAMD-17 Yes |0
2024, China*?  |(78.8%), 28.4 |Vs Fp1, and Fp2) Cathode: loutcomes: scores at week 4 in active
sham tACS (n=33) Cathode: each side of the[12 HAMD-17 group compared to sham
Combined with mastoid group (p =0.001).
escitalopram
Gehrman et al., MDD, 255 IActive tACS (n = 126) |Anode: the left squamous 2 20 40  |Primary Improved the BDI-Il in the IYes [0
2024, United  [(73%), 39.8 s temporal bone loutcomes: BDI-Il,[active treatment versus
States®? sham tACS (n = 129) [Cathode: the right Secondary control at 2 weeks (p = .005).
squamous temporal bone loutcomes:
PHQ-9, QIDS-
SR
tRNS (n=2)
Schecklmann et(MDD, Active tRNS (n=19) [Anode: the left DLPFC  [35 2 20 15  |Primary No significant differences in  [None |9
al., 2021, 40 (40%) s (F3) outcome: HAMDJthe HAMD between the active
Germany* 46 sham tRNS (n=17) Cathode: the right DLPFC Secondary tRNS and sham groups.
(F4) outcomes:
MDI, CGI-I
Nikolin etal., MDD, IActive tRNS (n=32) |Anode: the left DLPFC (35 2 30 20  [Primary No significant differencesin  |Yes [0
2020, 66 (45%), S (F3) outcome: the  |the MADRS, BDI-Il, and CGlI-I
IAustralia* 48.8 sham tRNS (n=34)  [Cathode: F8 MADRS between the active tRNS and
Secondary sham groups.
outcomes:
CGI-I, BDI-II

Depression in Psychiatric Comorbidities (n=23)

tDCS (n=21)
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Obsessive-compulsive disorder (OCD) (n=1)
Shafiezadeh et [(OCD, IActive tDCS right IAnode: F4 or F3 35 2 30 5 Outcomes: No significant differences NR 0
al., 2021, Iran*® [24(29%), NR [DLPFC (n=10) Cathode: Fp1 or Fp2 DASS-21 \were observed in the DASS-
s 21 scores between groups.
sham tDCS (n=6)
Vs
active tDCS left
DLPFC (n=8)
Bipolar Disorder (BD) (n=4)
Sampaio-Junior BD,59(68%), |Active tDCS + lAnode: the left DLPFC |25 2 30 12 |Primary Improved the MADRS, HAM- |Yes [0
et al., 2018, 45.9 pharmacologic (F3) outcomes: the  [D scores in the active tDCS
Brazil*® regimen (n=30) Cathode: the right DLPFC MADRS, group compared to sham
s (F4) Secondary group (p = .01).
sham tDCS + outcomes: HAM-
pharmacologic D, CGI
regimen (n=29)
Lee et al., 2022,|BD, 64(73%), |Active tDCS (n=32) |Anode: the left DLPFC 28 2 30 42 |Primary No significant differencesin  [Yes |0
South Korea*” [33.4 s (F3) outcomes: the HDRS-17 were found
sham tDCS (n=32) Cathode: the right DLPFC HDRS-17 between the two groups.
(F4)
Mardani et al., |BD, 30(57%), |Active tDCS + lAnode: the left DLPFC NR 2 20 20  |Primary Improved HDRS-21 (p NR 0
2021, Iran*® 30.33 medication (n=15) (F3), outcomes: <0.001) in both tDCS and
s medication (n=15) [Cathode: the right DLPFC HDRS-21 medication compared to the
(F4) group received mediation.
Zhang et al, BD, 50(68%), [Active HD-tDCS lAnode: the left DLPFC |1 2 20 14 [Primary Improved HAMD and BDI (p [Yes [0
2023, China*® [33.06 (n=25) (F3) loutcomes: <0.01) in the active tDCS
Vs Cathode: FP1, FZ, C3, F7 HAMD group compared to the sham
sham HD-tDCS (n=25) Secondary group.
loutcomes: BDI
Generalized anxiety disorder (GAD) (n=3)
Lima et al., GAD, Active tDCS (n=15)  |Anode: the left DLPFC  [35 2 20 5 Secondary No significant differences in  [Yes [1
2019, Brazil®®  [30(37%), 30.5 [Vs (F3), outcomes: BDI-II [BDI-Il were found between the
sham tDCS (n=15) Cathode: the contralateral two groups.
supraorbital (Fp2)
Movahed et al., |GAD, Active tDCS (n=6) Cathode: the right NR 2 20 10 |Secondary Improved HAM-D (p<0.05) NR 8
2018, Iran® 18(46%), 28.7 |Vs prefrontal cortex (F4) outcomes: HAM- |with tDCS compared to sham.
sham tDCS (n=6) JAnode: the left deltoid D
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s
pharmacotherapy
(n=6)
Nasiri et al., GAD, IActive tDCS + Unified |Cathode: the right DLPFC 25 2 30 10 Primary Improved BDI-II with active NR 12
2020, Iran®? 43(70%), protocol (UP) (n=15) [Anode: the contralateral loutcomes: BDI-Il tDCS +UP group compared to
20.76 s deltoid the wait-list group (p < 0.001).
wait-list control (n=15)
]
UP alone (n=13)
Schizophrenia (n=3)
Palm et al., Paranoid Active tDCS (n=12)  |Anode: the left DLPFC  [35 2 20 10 |Secondary Improved CDSS with active |Yes |0
2016, schizophrenia, Vs (F3), loutcomes: CDSS|tDCS at follow-up compared
Germany®3 20(25%), sham tDCS (n=14) [Cathode: the right to sham tDCS (p = 0.042).
36.10 orbitofrontal region (Fp2)
Jeon et al., Schizophrenia [Active tDCS (n=26)  |Anode: the left DLPFC 25 2 30 10  [Secondary Improved CDSS with active |None [0
2018, Republic |, 54(52%), s (F3), loutcomes: CDSS|tDCS compared to sham
of Korea®* 39.93 sham tDCS (n=28) [Cathode: the right DLPFC tDCS (p = 0.047).
(F4)
Lisoni, et al, Schizophrenia |Active tDCS (n=25)  |Anode: the left DLPFC (35 2 20 15  |Outcomes: Improved CDSS with active |NR 0
2024, Italy® , 50 (22%), Vs (F3), CDSS tDCS compared to sham (p <
42.70 sham tDCS (n=25)  |Cathode: the right 0.05).
orbitofrontal region (Fp2)
Addiction (n=5)
Taremian et al., [Opium use Active tDCS + lAnode: the right DLPFC |35 2 20 10 [Secondary Improved BDI-Il with active  [NR 0
2019, Iran®® disorder, methadone (F4), loutcomes: BDI-II fDCS compared to control
60(0%), 33.26 |maintenance Cathode: the left DLPFC group (p= 0.009).
treatment (MMT) (F3)
(n=20)
s
sham tDCS + MMT
(n=20)
s
MMT (n=20)
Naeim et al., Methadone  |Active tDCS (n=30) |Anode: the right DLPFC [35 2 20 10 |Secondary Improved BDI-Il with active  [NR 0
2021, Iran® users, 60(0%),|Vs (F4), loutcomes: BDI-II tDCS compared to control
35.00 control group (n=30) |Cathode: the left DLPFC group (p < 0.01).
(F3)
Batista et al., |Crack- IActive tDCS (n=17)  |Anode: the left DLPFC 35 2 20 5 Secondary No significant differencesin  |Yes [0
2015, Brazil®®  [Cocaine s (F3), loutcomes: HAM- [the HAM-D were found
Dependence, |sham tDCS (n=19) Cathode: the right DLPFC D between the two groups.
36(0%), 30.40 (F4)
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Eskandari et al.,|Opioid- IAnodal tDCS (n=10) |Anode/ Cathode: the left [NR 0.5-2 |20 10  [Secondary Improved DASS-21 with the [NR 0
2019, Iran®® addiction, s DLPFC (F3), loutcomes: active tDCS compared to
30(0%), 27.20 |sham tDCS (n=10)  |Cathode/ Anode: the right DASS-21 sham tDCS (p = 0.018).
s DLPFC (F4)
cathodal tDCS (n=10)
Sadeghi Opioid- Active tDCS (n=14) |Anode: the left DLPFC 35 2 20 7 Secondary Improved DASS-21 with the |None |0
Bimorgh et al, |dependent, s (F3), loutcomes: active tDCS compared to
2020, Iran®® 27(0%), 36.68 [sham group (n=13)  |Cathode: the right DLPFC DASS-21 sham tDCS (p < 0.001).
(F4)
Burnout (n=2)
IVan Noppen et [Burnout, Active tDCS (n=8) lAnode: the left DLPFC |25 2 20 15  |Secondary No significant differences in  [None |0
al., 2020, 15(67%), 44.9 |Vs (F3), outcomes: BDI-II the BDI-Il were found between
Belgium®' sham tDCS (n=7) Cathode: the right the two groups.
orbitofrontal region (Fp2)
\Wilczek- Burnout, IActive tDCS (n=20) |Anode: Left DLPFC (F3) [NR 2 30 8 Secondary Improved the MADRS and NR 0
Ruzyczka et al., |40(100%), s Cathode: Contralateral loutcomes: BDI-II [BDI-II with active tDCS
2021, Poland®? [50.45 sham tDCS (n=20)  |mastoid. compared to sham tDCS (p =
0.001).
Post-traumatic stress disorder (PTSD) (n=1)
IAhmadizadeh et|PTSD, Active tDCS (n=20) |Anode: the left DLPFC  [35 2 20 10 |Secondary Improved BDI-Il with active |Yes |4
al., 2019, Iran®® 140(65%), s (F3), loutcomes: BDI-II tDCS compared to sham (p <
43.75 sham tDCS (n=20) Cathode: the right 0.05).
DLPFC (F4)
Antenatal depression (n=1)
igod et al., IAntenatal Active tDCS (n=10)  |Anode: the left DLPFC 35 2 30 15  |Primary No significant differencesin  [Yes |0
2019, Canada® [depression, s sham tDCS (n=10) |(F3), outcomes: the  the MADRS between the
20(100%),32.3 Cathode: the right MADRS active tDCS and sham groups
DLPFC (F4)
Borderline personality disorder (BPD) (n=1)
Lisoni et al., BPD, IActive tDCS (n=15)  |Anode: the right DLPFC (35 2 20 15  |Secondary Improve HAM-D (p <0.001) [NR 0
2020, Italy®® 30(60%), 40.3 |Vs (F4), outcomes: and BDI-Il (p = 0.03) with the
sham tDCS (n=15) Cathode: the left DLPFC HAMD-17, BDI-Il jactive tDCS compared to the
(F3) sham group.
tACS (n=2)
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Perera etal.,, |OCD, IActive home-based  |Anode: bilateral medial |42 1.5 30 39  |outcomes: Improve depression (QIDS- |None [12
2023, 25(52%),36.12tACS (n=13) prefrontal cortex (MPFC) QIDS-SR SR) at 3-month follow-up in
IAustralia®® Vs (AFz), the active tACS group
sham tACS (n=12) Cathode: Iz compared to the sham group
(p =0.036).
Zhang et al., Schizophrenia |Active tACS + tACS  |Anode: the left DLPFC  [250r 35 |1 40 13 Secondary Improved depressive None [0
2022, United |, 25(36%), NR [(n=8) (F3), loutcomes: symptoms with active tACS
States®” s Cathode: between T3 PANSS lcompared to sham tACS (p <
tACS + sham (n=6) [and P3 in the left TPJ depression 0.05).
s subscale
sham + tACS (n=5)
s sham + sham
(n=6)
Cross over
Depression in Medical Comorbidities (n=21)
tDCS (n=20)
Cognitive disorder (n=2)
Khedr et al., IAlzheimer Active tDCS (n=23) |Anode: T3-P3 or T4-P4  [35 2 20 10 |Secondary Improved depressive None [0
2019, Egypt®® [Disease, Vs Cathode: the deltoid outcomes: the  [symptoms with active tDCS
44(41%), sham tDCS (n=21) muscle of the left arm Cornell Scale for |compared to sham tDCS (p =
64.73 depression 0.001).
Brooks et al., |Depressed or [Active tDCS + IAnode: bilateral the 25 2 30 10 [Secondary No significant differencesin  |Yes [0
2021, Canada® [anxious older [mindfulness-based DLPFC (Fz) loutcomes: PROMIS depression scores
adults with stress reduction Cathode: Iz PROMIS with active tDCS compared to
subjective (MBSR) (n=12) sham tDCS.
cognitive 5
decline, sham tDCS + MBSR
26(69%), 68.7 [(n=14)
Pain (n=5)
Mariano et al., |Chronic low ctive tDCS (n=10) Vs|Cathode: FC1 35 2 20 10 |Secondary Improved PHQ-9 at six-week [NR 6
2019, United  [back pain, sham tDCS (n=11) IAnode: contralateral outcomes: PHQ- [follow-up in the active tDCS
States™ 21(14.2%), mastoid. 9 group compared to the sham
63.1 group (p = 0.003).
Quintiliano et [Chronic pain |Active tDCS (n=15)  |Anode: Left primary 35 2 20 10 [Secondary Improved BDI-Il with active  |[Yes [0
al., 2022, in ESRD, s Motor cortex M1 (C3) loutcomes: BDI-II t{DCS group compared to the
Brazil"! 30(27%), 54.1 [sham tDCS (n=15)  [Cathode: Right sham group (p = 0.01).
supraorbital region (Fp2)
Ibrahim et al., |Visceral pain, |Active tDCS (n=20) |Anode: M1 35 2 30 10 |Secondary Improved BDI-Il at one month |[Yes |4
2018, Egypt?  [40(33%),57.88|Vs Cathode: Opposite loutcomes: HAM- [after active tDCS group
sham tDCS (n=20) supraorbital region D

© 2025 Ren C et al. JAMA Network Open.




Author, year, | Diagnosis, Interventions (n) | Electrode’s location (s) |Electrode [Stimul[Duration |Total Outcome Main results Adver| Follow-up
country sample size (Anode/ Cathode) size (cm2)| ation |of each |numb| measures se |[after the end
(% female), intensijtreatment | er of events of
mean age ty Jor treat (Yes or|intervention
(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
compared to the sham group
(p = 0.002).
Gueserse et al., [Chronic pain, |Active tDCS (n=15) |Anode: Left DLPFC (F3) [25 2 20 12 |Primary No significant improvement in [NR 4
2022, Iran™ 30(NR), NR s Cathode: Right LPFC (F4) outcomes depression between the two
ACT (n=15) : BDI-II groups.
Kim et al., 2022,|Chronic IActive tDCS lAnode: Left DLPFC 28 2 30 24 |Primary Improved BDI-Il with active  [NR 4
Republic of musculoskelet [+PT(n=13) Cathode: Right LPFC loutcomes tDCS group compared to the
Korea™ al pain, Vs : BDI-II sham group (p = 0.014).
25(64%), 76.9 [sham tDCS + PT
(n=12)
Epilepsy (n=3)
Mota et al., [Temporal lobe |Active home-based  |Anode: the left DLPFC 35 2 20 20  |Primary No significant differencesin  [Yes |48
2021, Brazil”™® [epilepsy, tDCS (n=23) (F3), loutcomes: BDI-II jthe BDI-II were found between
33(85%), s Cathode: the right DLPFC the two groups.
43.31 sham tDCS (n=23)  [(F4)
Liu et al., 2016, [Temporal lobe |Active tDCS (n=21)  |Anode: the left DLPFC |35 2 20 5 Primary Improved BDI-Il immediately |Yes |2
United States™ |epilepsy, Vs (F3), loutcomes: BDI-Il [after active tDCS group
26(54%), sham tDCS (n=12) Cathode: the right compared to the sham group
54.57 supraorbital region (Fp2) (p=0.05).
IJAzmoodeh et [Epilepsy, IActive tDCS (n=15)  |Anode: the left DLPFC 35 2 20 20  [Primary Improved DASS-21 with NR 0
al., 2021, Iran™ [30(47%), s (F3), outcomes: active tDCS group compared
36.43 sham tDCS (n=15) Cathode: the right DLPFC DASS-21 to the sham group (p < 0.001).
(F4)
Fibromyalgia (n=3)
Khedr et al., Fibromyalgia |Active tDCS (n=18) |Anode: the M1 (C3) 24 2 20 10 |Secondary Significant improvement in Yes W4
2017, Egypt’®  |[(FM), Vs Cathode: the contralateral loutcomes: HAM- [depression (HAM-D, p<0.05)
36 (94%) sham tDCS (n=18) larm (extracephalic) D with tDCS compared to sham.
32.6
JArroyo- Fibromyalgia |Active tDCS + IAnode: Primary motor 25 2 20 5 Secondary Significant improvement in None 4
Fernandez et  |(FM), exercising (n=40) cortex (M1) of the left loutcomes: BDI-II [depression (BDI-Il, p<0.05)
al., 2022, 120 (94%), Vs hemisphere with tDCS compared to sham.
Spain”® 50.29 sham tDCS + Cathode: Right
exercising (n=40) supraorbital area (Fp2)
Vs
no-intervention control
(n=40)
Paula et al., Fibromyalgia |Active tDCS + Low- |Anode: Primary motor 35 2 20 5 Secondary Improved depression (BDI-Il, [Yes 3
2023, Brazil®®  |(FM), dose Naltrexone cortex (M1) contralateral loutcomes: BDI-Il [p<0.001) with tDCS + LDN
(LDN) (n=21) lto the dominant cortex compared to sham.
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Author, year, | Diagnosis, Interventions (n) | Electrode’s location (s) |Electrode [Stimul[Duration |Total Outcome Main results Adver| Follow-up
country sample size (Anode/ Cathode) size (cm2)| ation |of each |numb| measures se |[after the end
(% female), intensijtreatment | er of events of
mean age ty Jor treat (Yes or|intervention
(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
86 (100%), s Cathode: Contralateral
49.33 sham tDCS + LDN supraorbital area
(n=22)
s
active tDCS + placebo
(n=22)
s
sham tDCS + placebo
(n=22)
Older adults with depressive symptoms (n=1)
Szymkowicz et |Older adults, |Active tDCS (n=7) Cathode: the left DLPFC (35 2 20 10  |Primary Improved BDI-II (p =0.055) [NR 0
al., 2022, United[15(67%), s (F3), loutcomes: BDI-II jwith tDCS compared to sham.
States®' 70.93 sham tDCS (n=8) lAnode: the right DLPFC
(F4)
Multiple Sclerosis (MS) (n:l)
Chalah etal., [MS, 11(73%), |Active tDCS (n=11) |Cathode: the left DLPFC [25 2 20 5 Secondary No significant differences in ~ [None |1
2020, France® [43.91 s (F3), outcomes: HADS|the HADS between the active
sham tDCS (n=11) lAnode: the right DLPFC tDCS and sham groups
Crossover (F4)
Parkinson’s disease (n=1)
Manenti et al., |PD, 22(45%), |Active tDCS lAnode: left DLPFC (F3) (35 2 25 10  [Secondary Improved BDI-II (p < 0.05) None |12
2018, Italy® 64.65 +Computerized Cathode: right loutcomes: BDI-II jwith tDCS compared to sham.
cognitive training supraorbital area (Fp2)
(CCT) (n=11)
s
sham tDCS + CCT
(n=11)
Post-stroke depression (n=3)
Zanardi et al., [Vascular Active tDCS daily lAnode: the left DLPFC |25 2 30 10  |Primary Improved HAM-D with active |Yes |0
2020, Italy8 Depression, [(n=31) (F3), loutcomes: HAM- tDCS twice per day treatment
93(NR), 71.64 Vs Cathode: the contralateral D compared to sham (p <
sham tDCS (n=31) supraorbital area 0.001).
s
active tDCS twice per
day (n=31)
IValiengo et al., |[Post-stroke |Active tDCS (n=24) |Anode: the left DLPFC  [25 2 30 12 |Primary Improved the MADRS and Yes |0
2017, Brazil®® [depression, s (F3), outcomes: the  [HDRS-17 with active tDCS
48(50%), sham tDCS (n=24) Cathode: the right DLPFC MADRS, HDRS- [compared to sham (p <
61.75 (F4) 17 0.001).
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Author, year, | Diagnosis, Interventions (n) | Electrode’s location (s) |Electrode [Stimul[Duration |Total Outcome Main results Adver| Follow-up
country sample size (Anode/ Cathode) size (cm2)| ation |of each |numb| measures se |[after the end
(% female), intensijtreatment | er of events of
mean age ty Jor treat (Yes or|intervention
(years) (mA) |session |ment no or (weeks)
s or NR)
sessi
ons
JAn et al., 2017, |Post-stroke  |Active tDCS + lAnode: the left DLPFC NR 2 30 20  |Primary Improved depression (p < NR 0
Republic of depression, [conventional (F3), outcomes: BDI, [0.05) and QOL (p < 0.05) in
Korea® 40(25%), 56.7 |occupational therapy [Cathode: the right SS-QOL the experimental group.
(n=20) DLPFC (F4)
s
sham tDCS +
conventional
occupational therapy
(n=20)
Primary Sjogren Syndrome (PSS) (n=1)
Pinto et al., Primary Active tDCS (n=18)  |Anode: the left DLPFC  [35 2 20 5 Secondary Improved BDI-Il with active  |Yes |2
2021, Brazil®”  [Sjogren Vs (F3), loutcomes: BDI-Il tDCS compared to sham (p <
Syndrome, sham tDCS (n=18) Cathode: the right 0.05).
36(0%), 54.45 DLPFC (F4)
tRNS (n=1)
Curatolo et al., |Fibromyalgia |Active tRNS (n=10) |Anode: the M1 (C3) 35 1.5 10 10  |Primary Significant improvement in NR 0
2017, Iltaly® (FM), s Cathode: the right supra- loutcomes: HAM- [pain (VAS, p<0.005),
20 (100%) sham tRNS (n=10) orbital region (Fp2) D depression (HADS-
42.8 Depression, p<0.05), anxiety
(HADS-Anxiety, p<0.001), and
disability (FIQ, p=0.014) with
tRNS compared to sham.

Abbreviation: BDI, Beck Depression Inventor; CGl, Clinical Global Impression; CGI-S, Clinical Global Impression scale — Severity of lliness; CDSS, Calgary Depression Scale for
Schizophrenia; DLPFC, dorsolateral prefrontal cortex; DASS-21, Depression Anxiety Stress Scales-21; FIQ, Fibromyalgia Impact Questionnaire; GCS, Geriatric Depression Scale;
HAM-D, Hamilton Depression Rating Score; HDRS, Hamilton Depression Rating Scale; IDS, Inventory Depressive Symptomatology; IDSSR, the Inventory of Depressive
Symptomatology; MDD, Major depressive disorder; MDE, Major depressive episode; MADRS, the Montgomery—Asberg Depression Rating Scale; MDI, Major Depression Inventory;

NR: Not Reported; PHQ-9, the Patient Health Questionnaire; PDQ-D, Perceived Deficits Questionnaire-Depression; PFC, prefrontal cortex; PROMIS, the Patient Reported Outcomes
Measurement Information System; QIDS-SR, the participant-rated Quick Inventory of Depressive Symptomatology; QIDS-C, the clinician-rated Quick Inventory of Depressive
Symptomatology; RCT, randomized clinical trial; RRS-1, the 10-item Ruminative Response Scale; SRRS, the Salpétriere Retardation Rating Scale; SHAPS, Snaith—Hamilton Pleasure
Scale-Depression; SDS, Self-rating Depression Scale; SAS, Self-rating Anxiety Scale; SS-QOL, the stroke-specific quality of life. TRD, treatment-resistant depression; tDCS,
transcranial direct current stimulation, tRNS, transcranial random noise stimulation; tES, transcranial electric stimulation; tACS, transcranial alternating current stimulation; VAS, Visual
analog scale (VAS); ZUNG, Self-Rating Depression Scale.
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eFigure. Risk of bias assessment for randomized control trials

Cochrane Risk of Bias for RCT studies

Overall risk of bias

o 26% 70% £ 3
Basmselectonof the reported result g 0w
(]

Bias in measurement of the outcome
% 33% 0%

Bias due to missing outcome data
T 16%

Bias due to deviations from intended interventions
S B% 27% 0%

Bias arising from the randomization process
3% 60% i 3
0% 50% 100%
m Low risk of bias Some concerns  ® High risk of bias
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eTable 4. Pooled Effect Size and Quality of Evidence for Primary Depression symptoms

Comparison Diagnostic SMD (95%Cl) No. of studies 12 Factors that.affect the qoala?llg?;lof Publica’ltion bias
group (Sample Size) quality of evidence evidence (Egger’s test)
tES Vs sham/no All patients -0.59 (-0.83to- | 73 (3537 84% | Inconsistency, potential | Low P =0.002
treatment 0.35) patients)%"11- publication bias
15,19,23,25,28,31,34-
39,45,47,49-51,53-55,57-
65,68,70-72,74-82,84-87,32,40-
42,66,67,43,44,88
MDD -0.22 (-0.44 to 31 (2024 patients) 72% | Inconsistency, Low P =0.946
0.01) 17,11-15,19,23,25,28,31,34- Imprecision (wide Cls)
39,43,44
DPC -0.78 (-1.27to- | 22 (699 patients) 84% | Inconsistency, Risk of Low P =0.238
0.29) 19,45,47,49-51,58-85,57- Bias (methodological
65,66,67 issues)
DMC -1.05(-1.67to - | 20 (814 patients) 7% | 89% | Inconsistency, potential | Low P =0.006
0.43) 72,74-82,84,87,85.88 publication bias
tDCS Vs sham/no | All patients -0.65 (-0.92to - | 63 (2921 patients) 85% | Inconsistency, potential | Low P =0.003
treatment 0.37) 17,11-15,19,23,25,28,31,34- publication bias
39,45,47,49-51,53-55 57-
65,68,70-72,74-82,84-87,32,40-
42
MDD -0.18 (-0.46 to 24 (1467 72% | Inconsistency Moderate | P =0.608
0.10) patients)"1-
15,19,23,25,28,31,34-39
DPC -0.88 (-1.40to- | 20 (660 84% | Inconsistency, Risk of Low P =0.138
0.36) patients)19:454749-51,53- Bias (methodological
55,57-65 issues)
DMC -1.05(-1.70to - | 19 (794 patients)®®7 | 90% | Inconsistency, potential | Very low | P =0.007
0.40) 72,74-82,84,87.85 publication bias, Risk
of Bias (methodological
issues)
tACS Vs sham All patients -0.42 (-0.85 to 7 (494 patients)®>4>- | 58% | Imprecision (wide Cls) | Moderate | N/A
00]) 42,66,67
MDD -0.58 (-0.96 to - | 5 (455 patients)®>4%42 | 49% | None High N/A
0.20)
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DPC 0.32 (-1.38 to0 2 (39 patients)®®7 0% | Severe imprecision Low N/A
2.03) (small sample size and
wide Cls)
tRNS Vs sham All patients -0.08 (-1.73 to 3 (122 patients)*4488 | 65% | Imprecision (small Moderate | N/A
1.57) sample size)
MDD 0.23 (0.03 to 2 (102 patients)*344 0% | Imprecision (small Moderate | N/A
0.43) sample size)
DMC -1.02 (-1.96 to - | 1 (20 patients)® N/A | Severe imprecision Low N/A
0.07) (small sample size and
wide CIs)
tDCS Vs antidepressant, pharmacotherapy, or psychotherapy
tDCS Vs MDD 0.37 (-0.00 to 3 (332 patients)!4?? 0% | Imprecision (wide Cls) | Moderate | N/A
antidepressant 0.74)
tDCS Vs DPC -1.80 (-3.23to- | 1 (12 patients)>! N/A | Severe imprecision Low N/A
pharmacotherapy 0.38) (small sample size and
wide ClIs)
tDCS Vs All patients 0.24 (-4.30 to 2 (48 patients) 2.7 30% | Severe imprecision Low N/A
psychotherapy 4.78) (small sample size and
wide Cls)
MDD 0.68 (-0.28 to 1 (18 patients)?® N/A | Severe imprecision Low N/A
1.64) (small sample size and
wide CIs)
DMC -0.05 (-0.77 to 1 (30 patients)™ N/A | Severe imprecision Low N/A
0.67) (small sample size and
wide ClIs)
tDCS Combined with
Medications
tDCS + MDD -0.51 (-0.90 to - | 12 (591 patients)>®® | 76% | Inconsistency Moderate | P =0.056
antidepressant Vs 0.13) 10,12,16,20,24,30
sham +
antidepressant
tDCS + All patients -0.87 (-1.32to - | 5 (212 patients) 19% | Imprecision (small Moderate | N/A
pharmacotherapy 0.41) 46,48,56,80 sample size)
Vs sham + DPC -0.73 (-0.93 to - | 4 (169 patients)*¢*8% | 0% | imprecision (small Moderate | N/A
pharmacotherapy 0.53) sample size)
DMC -1.54 (-2.23 to - | 1 (43 patients)® N/A | Imprecision (small Moderate | N/A
0.85) sample size)

tDCS Combined with
Psychotherapy
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tDCS + All patients -0.15 (-0.33 to 9 (292 patients) 0% | Severe imprecision Low N/A
psychotherapy Vs 0.02) 8.1721,26,29,33,69,83 (small sample size and
sham + wide Cls)
psychotherapy MDD -0.11 (-0.30 to 7 (244 0% Severe imprecision Low N/A
0.07) patients)317:21.26.29.33 (small sample size and
wide CIs)
DMC -0.35(-3.36 to 2 (48 patients)s°83 0% | Severe imprecision Low N/A
2.67) (small sample size and
wide CIs)
tDCS + MDD -0.04 (-0.37 to 1 (137 patients)3! N/A | Severe imprecision Low N/A
psychotherapy Vs 0.30) (small sample size and
sham wide Cls)
tDCS + All patients -0.38 (-1.07 to 3 (132 patients) 213752 | N/A | Severe imprecision Low N/A
psychotherapy Vs 0.32) (small sample size and
psychotherapy wide Cls)
MDD -0.48 (-4.29 to 2 (104 patients)?% 36% | Severe imprecision Low N/A
3.32) (small sample size and
wide ClIs)
DPC -0.27 (-1.02 to 1 (28 patients)®? N/A | Severe imprecision Low N/A
0.48) (small sample size and
wide CIs)
tDCS + MDD -0.40 (-1.11 to 1 (31 patients)? N/A | Severe imprecision Low N/A
psychotherapy Vs 0.31) (small sample size and
tDCS wide CIs)
tDCS + DPC -2.55(-3.54to- | 1 (30 patients)®? N/A | Imprecision (small Low N/A
psychotherapy Vs 1.55) sample size and wide
wait-listing Cls)
tDCS Combined with OBS
tDCS + OBS Vs MDD -0.33 (-0.91 to 3 (156 patients)*827% | 0% | Imprecision (small Low N/A
sham + OBS 0.24) sample size and wide
Cls)
tDCS Vs sham + MDD -0.12 (-0.99 to 1 (20 patients)*® N/A | Imprecision (small Very low | N/A
OBS 0.76) sample size and wide
Cls), Risk of Bias
(methodological issues)

CI = Confidence Interval; DMC indicates depression with medical comorbidities; DPC, depression with psychiatric comorbidities; 1> = Heterogeneity index;
MDD, major depressive disorder; OBS: other brain stimulation techniques (e.g., electroconvulsive therapy [ECT], cranial electrotherapy stimulation [CET],
repetitive transcranial magnetic stimulation [rTMS]); N/A, Not Applicable; Pharmacotherapy indicates treatment involving additional medications (e.g.,
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methadone, naltrexone); SMD, standard mean difference; tES, transcranial electrical stimulation; tDCS, transcranial direct current stimulation; tACS, transcranial
alternating current stimulation; tRNS, transcranial random noise stimulation.
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eTable 5. Pooled Effect Size and Quality of Evidence for Treatment Response and Remission

No. of Publicati
Studies Factors that affect Overall on bias
Outcome, Diagnostic | (Sample the quality of quality of (Egger’s
Intervention group Size) OR (95%CI) | I? evidence evidence test)
tES Vs sham 25 (1729
patients):”:
T . .
Response, all patients | 1519 25283136 ;:gi)(o'gs 0 55% ICrTSp)recmon (wide Moderate P=0.09
,39,46,85,32,40-
42,44,19,46,85
22 (1285
patients) . .
Remission, all patients | %" 1.54 (0.9510 53% Imprecision (wide Moderate P=0.45
151925313919 | 2-50) Cls)
,46,55,64,85
22 (1589
patients) - .
Response, MDD L7l 1.26 (08510 53% Imprecision (wide Moderate P =0.03
151025283136 | 1.87) Cls)
,39,32,40-42,44
17 (1078
Remission, MDD patients) | 1.20 (06910 | 54, | Imprecision (wide Moderate | P =0.06
7 2.07) Cls)
15,19,25,31,39
tDCS Vs sham 19 (1216
patients) . .
Response, all patients | "1 1.33 (0.8310 57% Imprecision (wide Moderate P=0.29
151025283136 | 2-10) Cls)
,39,46,85
18 (1084
patients) - .
Remission, all patients | 7% 1.51 (0.88 10 54% Imprecision (wide Moderate P=1.00
151925313919 | 2.60) Cls)
,46,55,64,85
16 (1076 N .
Response, MDD patients)”: 1.15(0.72 10 55% Imprecision (wide Moderate P=0.12
b 1.84) Cls)
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No. of Publicati
Studies Factors that affect Overall on bias
Outcome, Diagnostic | (Sample the quality of quality of (Egger’s
Intervention group Size) OR (95%CI) 12 evidence evidence test)
15,19,25,28,31,36
39
13 (877
) 17 - .
Remission, MDD ?f“ems) 1.10 (0.61to 5506 Imprecision (wide Moderate P =0.20
2.01) Cls)
15,19,25,31,39
2 (92 Severe imprecision
Response, DPC patients)1%4 iIZ(;G()O 4lto 62% | (small sample size and | Low N/A
6 ' wide Cls)
4 (159 3.30 (1.07 to Severe imprecision
Remission, DPC patients)1%4 16 23) : 45% | (small sample size and | Low N/A
6:55.64 ' wide Cls)
Severe imprecision
Response, DMC 1a(t£i1§nts)85 30838()1 5810 N/A (small sample size and | Low N/A
P ' wide Cls)
Severe imprecision
Remission, DMC L (48 a5 13.82 (07210 N/A (small sample size and | Low N/A
patients) 265.52) .
wide CIs)
5 (447
Response, MDD patients)’>* g.(l);)(l.34 o 28% | None High N/A
0-42 .
tACS Vs sham 3 (135 2.1 (0.64 to Severe imprecision
Remission, MDD patients)* 6.98) ) 45% | (small sample size and | Low N/A
! ) wide Cls)
Severe imprecision
Response, MDD ! (66 44 0.19 (0.02 to N/A (small sample size and | Low N/A
patients) 1.70) -
tRNS Vs sham \é\”de CI.S) —
evere imprecision
Remission, MDD 1(66 44 0.20 (0.01 to N/A | (small sample size and | Low N/A
patients) 4.33) wide Cls)
tDCS Vs antidepressant, psychotherapy
3(334
tDCS Vs . 14, | 0.63(0.40 to 0 .
antidepressant Response, MDD Ezatlents) 0.98) 0% None High N/A
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No. of Publicati
Studies Factors that affect Overall on bias
Outcome, Diagnostic | (Sample the quality of quality of (Egger’s
Intervention group Size) OR (95%CI) 12 evidence evidence test)
3(334 Imprecision (wide
Remission, MDD patients).* ?'8?)(0'39 to 0% Cls) Moderate N/A
22 .
Severe imprecision
Response, MDD 1;[};&)26 (1)'22)(0'00 to N/A (small sample size and | Low N/A
tDCS Vs P ) wide Cls)
psychotherapy Severe imprecision
Remission, MDD 1 (%8 % 0.16 (0.01 to N/A (small sample size and | Low N/A
patients) 3.81) .
wide CIs)
tDCS Combined with Medications
9 (473 Imprecision (wide
; 2.25(1.08 to
Response, MDD atients)>® 23% | Cls Moderate N/A
tDCS + P 210,12,16,2)4,30 4.65) )
antidepressant V's 10 (496 Imprecision (wide
sham + atients)®® | 1.29 (0.71 to Cls)
antidepressant Remission, MDD 510_12'16]20]241 2’3 5) ' 22% Moderate N/A
30 ’
4 (179 126 (0.67 Severe imprecision
tDCS + Response, MDD patients)”2 2.36) DI 0% (small sample size and | Low N/A
psychotherapy Vs 12629 ) wide Cls)
sham + 4 (179 150 (0.72 to Severe imprecision
psychotherapy Remission, MDD patients)t”? | - ' 0% (small sample size and | Low N/A
1,26,29 313) i
wide CIs)
Severe imprecision
Response, MDD L (84 n 0.76 (0.31 to N/A (small sample size and | Low N/A
tDCS + patients) 1.83) wide Cls)
psychotherapy Vs Severe imprecision
psychotherapy Remission, MDD L (84 2 103 (0.42 10 N/A (small sample size and | Low N/A
patients) 2.54) .
wide CIs)
Severe imprecision
Response, MDD L (;37 2 0.76 (0.36 to N/A (small sample size and | Low N/A
tDCS + patients) 1.48) wide Cls)
psychotherapy Vs Severe imprecision
sham Remission, MDD 1 (;37 3 0.63 (026 to N/A (small sample size and | Low N/A
patients) 1.56)

wide CIs)

tDCS Combined with OBS
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No. of Publicati
Studies Factors that affect Overall on bias
Outcome, Diagnostic | (Sample the quality of quality of (Egger’s
Intervention group Size) OR (95%CI) 12 evidence evidence test)
2 (136 Severe imprecision
tDCS + OBS Vs Response, MDD patients)?”2 1.95 (0.86 to N/A | (small sample size and | Low N/A
sham + OBS & 4.41) wide Cls)

CI = Confidence Interval; DMC, depression with medical comorbidities; DPC, depression with psychiatric comorbidities; I> = Heterogeneity index; MDD, major
depressive disorder; N/A, Not Applicable; OBS: other brain stimulation techniques (e.g., electroconvulsive therapy [ECT], cranial electrotherapy stimulation
[CET], repetitive transcranial magnetic stimulation [rTMS]); OR, Odds Ratio; tES, transcranial electrical stimulation; tDCS, transcranial direct current
stimulation; tACS, transcranial alternating current stimulation; tRNS, transcranial random noise stimulation.
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eTable 6. Pooled effect size and quality of evidence for adverse events (including dropouts, dropouts due to any adverse events, and

adverse events)

to moderate)

Factors that affect | Overall
Diagnostic the quality of quality of
Comparison Outcome group Conclusion No. of studies and sample size evidence evidence
tES Vs sham/no Dropouts All patients | OR:1.01; 95% CI: | 73(3524 patients) 17:11-1519.2325.28,31,34- Imprecision (wide | Moderate
treatment 0.76 to 1.33: 39,45,47,49-51 53-55,57-65,68,70-72,74-82,84-87,32,40- Cls)
2=0% 42,66,67,43,44,83
Dropouts due to | All patients | OR:1.84; 95% CIL: | 32 (2001 patients) +711-15.19.2325.28:31,34- Imprecision (wide | Moderate
AEs 0.65 to 5.22; 39,32,40-42,65 Cls)
’=0%
Any AEs All patients | OR:1.91; 95% CI: | 8 (692 patients) I-/!1:12:19.39.47.49 None High
(Severe) 1.25 t0 2.93;
1=0%
Any AEs (Mild | All patients | OR:1.44; 95% 32 (1988 patients)!-711:12:14.19.25,32,35,36,38- None High
to mOderate) CI: 42,44,47,49,50,58,64,72,75,78,84,85,87
1.26 to 1.65;
1>=42%
tDCS Vs. Sham/no | Dropouts All patients | OR: 1.08; 95% CI: | 63 (2921 Patients) 17+11-15.19232528,31,34- Imprecision (wide | Moderate
treatment 0.81 to 1.43: 39,45,47,49-51 53-55,57-65,68,70-72,74-82,84-87,32,40-42 Cls)
=0%
Dropouts due to | All patients | OR: 1.86; 95% CI: | 26 (1471 Patients) 1.7+11-15.19,23,25,28,31,34-39 Imprecision (wide | Moderate
AEs 0.74 to 4.71; Cls)
’=0%
Any AEs All patients | OR: 1.91; 95% CIL: | 8 (692 Patients)"»!1,12:19,39.47.49 None High
(Severe) 1.24 t0 2.93;
’=0%
Any AEs (Mild | All patients | OR: 1.37; 95% CI: | 27 (1478 Patients) None High
to moderate) 1.19 to 1.58; 1.7,11,12,14,19.25.35,36,38,39.47,49,50,58,64,72,75.78,84,85.87
1’=43%
tACS Vs sham Dropouts All patients | OR: 1.01; 95% CI: | 7 (494 patients) 3240426667 Imprecision (wide | Moderate
0.22t0 4.58; I’= Cls)
57%
Dropouts due to | All patients | OR: 3.09; 95% CI: | 5 (596 patients) 324042 Severe imprecision | Low
AEs 0.12 to 78.7; I’= (small sample size
N/A and wide CI)
Any AEs (Mild | All patients | OR: 2.01; 95% CI: | 5 (464 patients)3>40-42 None High
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Factors that affect | Overall
Diagnostic the quality of quality of
Comparison Qutcome group Conclusion No. of studies and sample size evidence evidence
1.49t0 2.72; I’=
0%
tRNS Vs sham Dropouts All patients | OR: 0.32; 95% CI: | 3 (122 patients) 434488 Severe imprecision | Low
0.08 to 1.28; I’= (small sample size
N/A and wide CI)
Any AEs (Mild | All patients | OR: 2.71; 95% CI: | 1 (66 patients)** Imprecision (small | Moderate
to moderate) 1.70 to 4.31; I’= sample size)
N/A
tES Vs antidepressant, pharmacotherapy, or psychotherapy
tDCS Vs Dropouts All patients | OR: 1.40; 95% CI: | 3 (434 patients) 1422 Severe imprecision | Low
antidepressant 0.80 to 2.43; I= (small sample size
57% and wide CI)
Any AEs All patients | OR: 1.00; 95% CI: | 2 (204 patients)'* Imprecision (wide | Moderate
(Severe) 0.06 to 16.67; I’= Cls)
0%
Any AEs (Mild | All patients | OR: 1.16; 95% CI: | 3 (300 Patients)'**? Imprecision (wide | Moderate
to moderate) 0.78 to 1.70; Cls)
=0%
tDCS Vs Dropouts All patients | No dropout 1 (12 patients) ° N/A N/A
pharmacotherapy
tDCS Vs Dropouts All patients | No dropout 2 (48 patients) %73 N/A N/A
psychotherapy
tDCS Combined with Medication
tDCS + Dropouts All patients | OR: 1.04; 95% CI: | 12 (591 patients) 568-10.12.16.20.24,50 Imprecision (wide | Moderate
antidepressant Vs 0.48 t0 2.26; I’= Cls)
sham + 24%
antidepressant Dropouts due to | All patients | OR: 0.99; 95% CI: | 2 (220 patients)®!2 Severe imprecision | Low
AEs 0.00 to (small sample size
11254619.10; I>= and wide CI)
59%
Any AEs (Mild | All patients | OR: 1.17; 95% CI: | 6 (403 Patients)>%12:24.30 Imprecision (wide | Moderate
to moderate) 0.78 to 1.74; I’= Cls)
37%
Any AEs All patients | OR: 1.81; 95% CI: | 3 (261 patients)>*!2 Imprecision (wide | Moderate
(Severe) 0.04 to 73.62; I>= Cls)

0%
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Factors that affect | Overall
Diagnostic the quality of quality of
Comparison Qutcome group Conclusion No. of studies and sample size evidence evidence
tDCS + Dropouts All patients | OR: 1.55; 95% CI: | 5 (112 patients) 4648:56.80 Imprecision (wide | Moderate
pharmacotherapy 0.40 to 5.90; I’= Cls)
Vs sham + 0%
pharmacotherapy | Any AEs (Mild | All patients | OR: 1.09; 95% CI: | 1 (53 Patients)*® Severe imprecision | Low
to moderate) 0.79 to 1.50; I’= (small sample size
N/A and wide CI)
tDCS Combined with Psychotherapy
tDCS + Dropouts All patients | OR: 0.63; 95% CI: | 9 (299 patients) 317:21.26.29.33,69.83 None High
psychotherapy Vs 0.29t0 1.38; I’=
sham + 0%
psychotherapy
Any AEs (Mild | All patients | OR: 2.58; 95% CI: | 2 (121 Patients)*!-® Severe imprecision | Low
to moderate) 0.28 to 23.46; I’= (small sample size
74% and wide CI)
tDCS + Dropouts All patients | OR: 0.85;95% CL: | 1 (137 patients) 3! Severe imprecision | Low
psychotherapy Vs 0.18 to 3.94; I’= (small sample size
sham N/A and wide CI)
tDCS + Dropouts All patients | OR: 0.85; 95% CI: | 3 (137 patients) 213752 Severe imprecision | Low
psychotherapy Vs 0.06 to 11.20; I>= (small sample size
psychotherapy 62% and wide CI)
Any AEs (Mild | All patients | OR: 0.93; 95% CI: | 2 (121 Patients)*"-¥ Severe imprecision | Low
to moderate) 0.69 to 1.24; I’= (small sample size
0% and wide CI)
tDCS + Dropouts All patients | No dropout 1 (31 patients) 2 N/A N/A
psychotherapy Vs
tDCS
tDCS + Dropouts All patients | OR: 5.74; 95% CI: | 1 (30 patients) 52 Severe imprecision | Low
psychotherapy Vs 0.25t0 130.37; I’>= (small sample size
wait-listing N/A and wide CI)
tDCS Combined with OBS
tDCS + OBS Vs Dropouts All patients | OR: 1.55;95% CL: | 3 (156 patients) 182736 Severe imprecision | Low
sham + OBS 0.61 to 3.92; I>= (small sample size
0% and wide CI)
Any AEs (Mild | All patients | OR: 1.17; 95% CI: | 1 (120 Patients)3* Severe imprecision | Low

to moderate)

0.39 t0 3.47; I>=
N/A

(small sample size
and wide CI)
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OBS

0.25 to 130.37; I>=
N/A

(small sample size
and wide CI)

Factors that affect | Overall
Diagnostic the quality of quality of
Comparison Qutcome group Conclusion No. of studies and sample size evidence evidence
tDCS Vs sham + Dropouts All patients | OR: 5.74; 95% CI: | 1 (30 patients) Severe imprecision | Low

AEs, Adverse Events; CI = Confidence Interval; DMC, depression with medical comorbidities; DPC, depression with psychiatric comorbidities; I =
Heterogeneity index; MDD, major depressive disorder; N/A, Not Applicable; OBS: other brain stimulation techniques (e.g., electroconvulsive therapy [ECT],
cranial electrotherapy stimulation [CET], repetitive transcranial magnetic stimulation [rTMS]); OR, Odds Ratio; Pharmacotherapy indicates treatment involving
additional medications (e.g., methadone, naltrexone); tES, transcranial electrical stimulation; tDCS, transcranial direct current stimulation; tACS, transcranial

alternating current stimulation; tRNS, transcranial random noise stimulation.
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eTable 7. Sensitivity Analysis for Primary Depression Symptoms: Exclusion of Outlier Studies (Hedges' g > 1.5)

Diagnostic
Comparison group Conclusion No. of studies (Sample Size)
tES Vs sham/no treatment All patients | SMD: -0.28; 95% CI: -0.42 to -0.15; = 61% | 63 (3136 patients) 1.7:11-1323:31.34-
36,38,39,19,45,47,50,53-55,58-61,63-65,43,44,68,70-
72,75,76,78-82,85,87,32,40-42,66,67,43,44,88
MDD SMD: -0.18; 95% CI: -0.37 to -0.07; I> = 68% 30 (2004 patients) 1.7:11-13:23:31,34-
36,38,39,32,40-42,43,44
DPC SMD: -0.40; 95% CI: -0.68 to -0.11; I> = 52% 18 (537 patients) 19:45:47.5053-55,58-61,63-
65,66,67
DMC SMD: -0.40; 95% CI: -0.67 to -0.13; I = 50% 15 (595 patients) ©8.70-72.75.76,78-82,85,87.88
tDCS Vs sham/no treatment All patients | SMD: -0.28; 95% CI: -0.43 to -0.13; > = 60% | 53 (2520 patients) 1.7:11-13:23:31,34-
36,38,39,19,45,47,50,53-55,58-61,63-65,43,44,68,70-
72,75,76,78-82,85,87
MDD SMD: -0.13; 95% CI: -0.35 to 0.09; I> = 66% 23 (1447 patients)®.7:11-13.23,31,34-36,.38,39
DPC SMD: -0.47; 95% CI: -0.77 t0 -0.18; I’ = 51% 16 (498 patients)t9:45:47.50,53-55,58-61,63-65
DMC SMD: -0.37; 95% CI: -0.64 to -0.09; I> = 50% 14 (575 patients)®8.70-72.75.76.78-82.8587
tACS Vs sham All patients | SMD: -0.42; 95% CI: -0.85 t0 0.01; I> = 58% 7 (494 patients) 3240-42.66,67
MDD SMD: -0.58; 95% CI: -0.96 to -0.20; I* = 49% 5 (455 patients)340-42
DPC SMD: 0.32; 95% CI: -1.38 to 2.03; I> = 0% 2 (39 patients)®®¢7
tRNS Vs sham All patients | SMD: -0.08; 95% CI: -1.73 to 1.57; I> = 65% 3 (122 patients) 434488
MDD SMD: 0.23; 95% CI: 0.03 to 0.43; I> = 0% 2 (102 patients)*344
DMC SMD: -1.02; 95%CI: -1.96 t0 -0.07; 2 =N/A | 1 (20 patients)®®
tES Vs medication or psychotherapy
tDCS Vs antidepressant MDD SMD: 0.37; 95% CI: -0.00 to 0.74; I> = 0% 3 (332 patients) 1422
tDCS Vs psychotherapy All patients | SMD: 0.24; 95% CI: -4.30 to 4.78; I* = 0% 2 (48 patients) %673
MDD SMD: 0.68; 95% CI: -0.28 to 1.64; I> = N/A 1 (18 patients) 2
DMC SMD: -0.05; 95% CI: -0.77 t0 0.67; 2 =N/A | 1 (30 patients) ”®
tDCS Combined with Medications
tDCS + antidepressant Vs sham + | MDD SMD: -0.42; 95% CI: -0.76 to -0.07; I>=71% | 11 (561 patients)®810.12.16:2024:30
antidepressant
tDCS + pharmacotherapy Vs sham | All patients | SMD: -0.73; 95% CI: -0.92 to -0.53; 1> = 0% 4 (169 patients) 46:48.56
+ pharmacotherapy
tDCS Combined with Psychotherapy
tDCS + psychotherapy Vs sham + | All patients | SMD: -0.15; 95% CI: -0.33 to 0.02; I> = 0% 8 (284 patients) 317:21,26.2933,69.83
psychotherapy MDD SMD: -0.11; 95% CI: -0.30 to 0.07; I = 0% 6 (236 patients)®17:2126:29.33
DMC SMD: -0.35; 95% CI: -3.36 t0 2.67; 1> = 0% 2 (48 patients)®*83
tDCS + psychotherapy Vs sham MDD SMD: 0.04; 95% CI: -0.37 to 0.30; I> = N/A 1 (137 patients)*!
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tDCS + psychotherapy Vs All patients | SMD: -0.38; 95% CI: -1.07 to 0.32; 1> = 0% 3 (132 patients) #3752
psychotherapy MDD SMD: -0.48; 95% CI: -4.29 to 3.32; I> = 0% 2 (104 patients)?1:37
DPC SMD: -0.27; 95% CI: -1.02t0 0.48; >’ =N/A | 1 (28 patients)*
tDCS + psychotherapy Vs tDCS MDD SMD: -0.40; 95% CI: -1.11 to 0.31; I> = N/A 1 (31 patients)?
tDCS Combined with OBS
tDCS + OBS Vs sham + OBS MDD SMD: -0.33; 95% CI: -0.91 to 0.24; I> = 0% 3 (156 patients)8:27:36
tDCS Vs sham + OBS MDD SMD: -0.12; 95% CI: -0.99 to 0.76; 1> = N/A 1 (20 patients)®®

CI = Confidence Interval; DPC = Depression in Psychiatric Comorbidities; DMC = Depression in Medical Comorbidities. F3 refers to the left dorsolateral
prefrontal cortex (DLPFC) based on the 10/20 EEG electrode placement system; 1> = Heterogeneity index; MDD = Major Depressive Disorder; "Other regions"
include Fpz (frontopolar), T3 (left temporal), C3 (left central), FC1 (frontal-central), Fp2 (right frontopolar), OFC (orbitofrontal cortex), and occipital cortex.
OBS: other brain stimulation techniques (e.g., electroconvulsive therapy [ECT], cranial electrotherapy stimulation [CET], repetitive transcranial magnetic
stimulation [rTMS]); SMD = Standardized Mean Difference; tDCS, transcranial direct current stimulation, tRNS, transcranial random noise stimulation; tES,
transcranial electric stimulation; tACS, transcranial alternating current stimulation.
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eTable 8. Sensitivity Analysis for Response and Remission: Exclusion of Outlier Studies (OR > 5)

Intervention

Outcome, Diagnostic
group

No. of Studies (Sample Size)

OR (95%Cl)

|2

tES Vs sham . 23 (1652 patients) -71%
Response, all patients 15,19(,2528'31%6,39,46,85), 324042441045 | 1.26 (0.86 to 1.84) 52%
H 1,7,11-
Remission, all patients | o \Lioo patients) 121(0.74101.99) | 51%
21 (1560 patients) 7%
Response, MDD 21 (1560 patients) . 1.20 (0.80 to 1.77) | 52%
H 1,7,11-
Remission, MDD 16 (1047 patients) 1.14 (0.65 0 2.00) | 56%
H 1,7,11-
tDCS Vs sham Response, all patients 115719(}5123821'3322'9(34”6%5) 1.15(0.74 t0 1.81) 53%
H 1,7,11-
Remission, all patients 115419(2953 3?3%%2462 555%4 1.13 (0.67 t0 1.90) 52%
f 17.11-
Response, MDD 15 (1047 patients) 1.06 (0.67 0 1.68) | 52%
f 17.11-
Remission, MDD 12 (846 patients) 103 (0.56t01.91) | 57%
Response, DPC 2 (92 patients) 946 2.20 (0.41 t0 11.76) | 62%
Remission, DPC 4 (159 patients) 19465564 3.30 (1.07 t0 10.23) | 45%
Response, MDD 5 (447 patients) 29042 2.07(1.34103.19) | 28%
tACS Vs sham Remission, MDD 3 (135 patients) “ 2.11 (0.64 10 6.98) | 45%
Response, MDD 1 (66 patients) ** 0.19 (0.02 to 1.70) | N/A
(RNS Vs sham Remission, MDD 1 (66 patients) ** 0.20 (0.01 t0 433) | N/IA
tDCS Vs medication or psychotherapy
. Response, MDD 3 (334 patients) 1422 0.63 (0.40 to 0.98) 0%
IDCS Vs antidepressant |~ 1 ion, MDD 3 (334 patients) 1422 0.63 (03910 1.01) | 0%
tDCS Vs Response, MDD 1 (18 patients) % 0.06 (0.00 to 1.43) N/A
psychotherapy Remission, MDD 1 (18 patients) % 0.16 (0.01 to 3.81) N/A
tDCS Combined with Medications
tDCS + antidepressant | Response, MDD 7 (396 patients) 681012162430 | | 41 (0.77 to 2.61) 23%
Vs sham + _ 10 (496 patients
antidepressant Remission, MDD 5,61&(101121122024'30) 1.29 (0.71 to 2.35) 22%
tDCS + psychotherapy | Response, MDD 4 (179 patients) 17:21,2629 1.26 (0.67 to 2.36) 0%
Vs sham + - ; 17,21,26,29
psychotherapy Remission, MDD 4 (179 patients) 1.50 (0.72 to 3.13) 0%
Response, MDD 1 (84 patients) 2* 0.76 (0.31 to 1.83) N/A
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tDCS + psychotherapy — . n

Vs psychotherapy Remission, MDD 1 (84 patients) 1.03 (0.42 to 2.54) N/A

tDCS + psychotherapy | Response, MDD 1 (137 patients) 3 0.76 (0.36 to 1.48) N/A

Vs sham Remission, MDD 1 (137 patients) 3 0.63 (0.26 to 1.56) N/A
tDCS Combined with OBS

ngCSS + OBS Vs sham + Response, MDD 2 (136 patients) 273 1.95 (0.86 to 4.41) N/A

CI = Confidence Interval; DPC = Depression in Psychiatric Comorbidities; DMC = Depression in Medical Comorbidities; 1> = Heterogeneity index; MDD =
Major Depressive Disorder; OBS: other brain stimulation techniques (e.g., electroconvulsive therapy [ECT], cranial electrotherapy stimulation [CET], repetitive
transcranial magnetic stimulation [rTMS]); tDCS, transcranial direct current stimulation, tRNS, transcranial random noise stimulation; tES, transcranial electric
stimulation; tACS, transcranial alternating current stimulation;
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eTable 9. Subgroup analyses of tES studies:

follow-up less than 3 months

Subgroup Comparison Diagnostic group Subgroup Conclusion No. of studies (Sample
variable Size)
Follow-up ( tES Vs sham/no Primary depression, all Less than 3 SMD: -0.37; 95% CI: -0.71 29 (1061 patients)'!
Less than 3 months) | treatment patients months to -0.03; I’=79% 13,15,35,37,38,50,51,63,70,72,74,76,78-
§0,82,87,40.41
Primary depression, MDD | Less than 3 SMD: -0.28; 95% CI: -0.78 15 (541 patients) 'I-
months to 023, 12: 77% 13,15,35,37,38,40,41,43
Primary depression, DPC Less than 3 SMD: -0.79; 95% CI: -3.24 3 (82 patients)>*>163
months to 1.65; I>= 84%
Primary depression, DMC | Less than 3 SMD: -0.39; 95% CI: -0.99 11 (438 patients)’+76.78-8082,87
months t0 0.22; I’>= 82%
tDCS Vs sham/no Primary depression, all Less than 3 SMD: -0.40; 95% CI: -0.79 25 (882 patients) !I-
treatment patients months to -0.01; I>= 79% 13,15,35,57,38,50,51,63,70,72,74,76,78-
80,82,87,40,41 43
Primary depression, MDD | Less than 3 SMD: -0.32; 95% CI: -1.03 11 (362 patients) '
months to0 0.38; I= 78% 13,15,35,37,38
Primary depression, DPC Less than 3 SMD: -0.79; 95% CI: -3.24 3 (82 patients) 305163
months to 1.65; I’= 83%
Primary depression, DMC | Less than 3 SMD: -0.39; 95% CT: -0.99 11 (438 patients) 7678
months t0 0.22; I’= 82% 80,82,87
tACS Vs sham Primary depression, MDD | Less than 3 SMD: -0.40; 95% CT: -1.78 3 (143 patients)**4!
months to 0.97; I>= 67%
tRNS Vs sham Primary depression, MDD | Less than 3 SMD: 0.43; 95% CI: -0.23 to | 1 (36 patients)*
months 1.09; I>=N/A
tES Vs medication or psychotherapy
tDCS Vs Primary depression, DPC Less than 3 SMD: -1.70; 95% CI: -3.10 1 (12 patients)®!
pharmacotherapy months to -0.31; I>=N/A
tDCS Vs psychotherapy Primary depression, all Less than 3 SMD: 0.20; 95% CI: -3.46 to | 2 (48 patients)*®7
patients months 3.85; = 0%
Primary depression, MDD | Less than 3 SMD: 0.58; 95% CI: -0.37 to | 1 (18 patients)?°
months 1.53; ’=N/A
Primary depression, DMC Less than 3 SMD: -0.02; 95% CI: -0.74 1 (30 patients) 7
months to 0.70; I’= N/A
tDCS Combined with Medications
tDCS + antidepressant Vs | Primary depression, MDD | Less than 3 SMD: -0.45; 95% CI: -1.10 5 (203 patients)®10-12:16.30
sham + antidepressant months to -0.21; I’= 58%
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tDCS + pharmacotherapy | Primary depression, all Less than 3 SMD: -0.61; 95% CI: -1.22 1 (43 patients)®
Vs sham + patients months to 0.01; I>=N/A

pharmacotherapy

tDCS Combined with Psychotherapy

tDCS + psychotherapy Vs | Primary depression, MDD | Less than 3 SMD: -0.29; 95% CTI: -3.69 2 (55 patients)?%?
sham + psychotherapy months to 3.11; = 0%.

tDCS + psychotherapy Vs | Primary depression, MDD | Less than 3 SMD: -0.86; 95% CI: -1.79 1 (20 patients)’
psychotherapy months to 0.06; I>= N/A.

tDCS + psychotherapy Vs | Primary depression, MDD | Less than 3 SMD: -1.00; 95% CI: -1.75 1 (31 patients)?
tDCS months to -0.25; I’= N/A.

CI = Confidence Interval; DPC = Depression in Psychiatric Comorbidities; DMC = Depression in Medical Comorbidities. F3 refers to the left dorsolateral
prefrontal cortex (DLPFC) based on the 10/20 EEG electrode placement system; I> = Heterogeneity index; MDD = Major Depressive Disorder; N/A, Not
Applicable; "Other regions" include Fpz (frontopolar), T3 (left temporal), C3 (left central), FC1 (frontal-central), Fp2 (right frontopolar), OFC (orbitofrontal
cortex), and occipital cortex. OBS: other brain stimulation techniques (e.g., electroconvulsive therapy [ECT], cranial electrotherapy stimulation [CET], repetitive
transcranial magnetic stimulation [rTMS]); SMD = Standardized Mean Difference; tDCS, transcranial direct current stimulation, tRNS, transcranial random
noise stimulation; tES, transcranial electric stimulation; tACS, transcranial alternating current stimulation.
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eTable 10. Subgroup analyses of tES studies: follow-up more than 3 months

Subgroup Comparison Diagnostic group Subgroup Conclusion No. of studies (Sample
variable Size)
Follow-up ( tES Vs sham Primary depression, all More than 3 SMD: -0.61; 95% CI: -5.74 2 (71 patients)®6-7
more than 3 patients months t0 4.51; I’= 59%.
months) tDCS Vs sham Primary depression, DMC | More than 3 SMD: -0.27; 95% CI: -0.85 1 (46 patients)™
months to 0.31; I’= N/A.
tACS Vs sham Primary depression, DPC More than 3 SMD: -1.08; 95% CI: -1.93 1 (25 patients)®®
months to -0.23; I>=N/A.
tDCS Combined with Medications
tDCS + antidepressant Vs | Primary depression, MDD | More than 3 SMD: 0.19; 95% CI: -0.13 to | 2 (300 patients)®
sham + antidepressant months 1.50; I*= 0%
tDCS Combined with Psychotherapy
tDCS + psychotherapy Vs | Primary depression, all More than 3 SMD: -0.14; 95% CI: -0.80 3 (192 patients)?H#
sham + psychotherapy patients months t0 0.52; I’= 6%.
Primary depression, MDD | More than 3 SMD: -0.07; 95% CI: -1.05 2 (170 patients)?!
months t0 0.91; I’= 0%.
Primary depression, DMC | More than 3 SMD: -0.71; 95% CI: -1.57 1 (22 patients)®
months to 0.16; I>= N/A.
tDCS + psychotherapy Vs | Primary depression, all More than 3 SMD: -0.16; 95% CI: -0.78 3 (196 patients)?!3
psychotherapy patients months to 0.45; I’= 0%.
Primary depression, MDD | More than 3 SMD: -0.63; 95% CI: -1.39 1 (28 patients)*?
months to 0.13; I>= N/A.
tDCS + psychotherapy Vs | Primary depression, DPC More than 3 SMD: -4.14; 95% CI: -5.47 1 (30 patients)®?
wait-listing months to -2.81; I>= N/A.

CI = Confidence Interval; DPC = Depression in Psychiatric Comorbidities; DMC = Depression in Medical Comorbidities. F3 refers to the left dorsolateral
prefrontal cortex (DLPFC) based on the 10/20 EEG electrode placement system; I = Heterogeneity index; MDD = Major Depressive Disorder; "Other regions"
include Fpz (frontopolar), T3 (left temporal), C3 (left central), FC1 (frontal-central), Fp2 (right frontopolar), OFC (orbitofrontal cortex), and occipital cortex.
OBS: other brain stimulation techniques (e.g., electroconvulsive therapy [ECT], cranial electrotherapy stimulation [CET], repetitive transcranial magnetic
stimulation [rTMS]); SMD = Standardized Mean Difference; tDCS, transcranial direct current stimulation; tES, transcranial electric stimulation; tACS,
transcranial alternating current stimulation.
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eTable 11. Subgroup analysis of tDCS studies: electrode size

0.09; 1= 87%

Subgroup
Subgroup Comparison Diagnostic group variable Conclusion No. of studies (Sample Size)
Electrode size: | tDCS overall Primary depression, | 25 cm? SMD: -0.64; 95% CI: -0.95 to 32 (1613 patients)
25 sz or 35 all patients 032’ 12: 80% 4,11,12,15,23,36,37,5,12,30,3,29,27,36,52,54,61,46,79,82,84,85,73,69
cm? 35 cm? SMD: -0.42; 95% CI: -0.63 to - | 62 (2556 patients)

0.21: 1= 78% 1,7,13,14,19,25,28,34,38,19,45,50,51,53,55,57-60,62-65,68,70-72,75-
77,80,81,86-88,1,22,26,8-
10,16,20,9,10,16,17,20,24,21,2,18,19,45,50,51,53,55,57-60,62-
65,51,48,56,68,70-72,75-77,80,81,86-88,80,83

Primary depression, | 25 cm? SMD: -0.48; 95% CI: -0.78 to - | 19 (1017 patients) #!1-12:15.23.36.37.5,12.30.3,29.27.36
MDD 0.18; I>=67%
35 cm? SMD: 0.01; 95% CI: -0.13 to 29 (1513 patients)
0.15: IP=36% 1,7,13,14,19,25,28,34,38,19,45,50,51,53,55,57-60,62-65,68,70-72,75-
77,80,81,86-88,1,22,26,8-10,16,20,9,10,16,17,20,24,21,2,18
Primary depression, | 25 cm? SMD: -0.75; 95% CI: -1.96 to - | 5 (186 patients) 3546146
DPC 0.46; 1>= 79%
35 cm? SMD: -0.80; 95% CI: -1.14 to - | 20 (599 patients) !%4330,31,33,55,57-60,62-65,51,48,56
0.46; I>= 70%
Primary depression, | 25 cm? SMD: -0.94; 95% CI: -2.04 to 8 (410 patients) 70:82:8485.73.69
DMC 0.16; I>=91%
35 cm? SMD: -0.86; 95% CI: -1.63 to - | 13 (444 patients) 68.70-72.75-77.80,81,86-88,80.83

tDCS Vs sham, control, antidepressant, pharmacotherapy, or psychotherapy

tDCS Vs sham/no

treatment

Primary depression, | 25 cm? SMD: -0.74; 95% CI: -1.34 to - | 16 (899 patients) !1:12:15.23,36,37,54,61,79,82,84,85
all patients 0.14; I’>= 87%
35 cm? SMD: -0.53; 95% CI: -0.84 to - | 39 (1452 patients)
0.22: = 81% 1,7,13,14,19,2528 34,38,19,45,50,51,53,55,57-60,62-65,68,70-72,75-
77,80.81,86-88
Primary depression, | 25 cm? SMD: -0.50; 95% CI: -1.24 to 8 (476 patients)!>12:1523:36,37
MDD 0.25; = 64%
35 cm? SMD: 0.01; 95% CI: -0.23 to 12 (596 patients)!7:13:14.19:25.28,34,38
0.26; I>=33%
Primary depression, | 25 cm? SMD: -0.20; 95% CI: -1.65 to | 2 (69 patients)>*!
DPC 1.25; I>= 0%
35 cm? SMD: -0.80; 95% CI: -1.21 to - | 16 (477 patients)!?43:30:51,53,55,57-60,62-65

0.38; I>=75%
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Subgroup

Subgroup Comparison Diagnostic group variable Conclusion No. of studies (Sample Size)
Primary depression, | 25 cm? SMD: -1.42; 95% CI: -3.32to | 6 (354 patients)”*82848
DMC 0.48; 1>= 94%
35 cm? SMD: -0.83; 95% CI: -1.76 to 11 (379 patients)®870-72.75-77.80.81,86-88
0.09; 1= 88%
tDCS Vs Primary depression, | 25 cm? SMD: 0.19; 95% CI: -0.33 to 1 (57 studies)*
antidepressant MDD 0.71; I>=N/A
35 cm? SMD: 0.40; 95% CI: -0.86 to 2 (175 studies)!??
1.67; I>= 0%
tDCS Vs Primary depression, | 35 cm? SMD: -1.80; 95% CI: -3.23 to - | 1 (12 patients)>!
pharmacotherapy DPC 0.38; I’=N/A
tDCS Vs Primary depression, | 25 cm2 SMD: -0.05; 95% CI: -0.77 to | 1 (30 patients)”
psychotherapy DMC 0.67; I’=N/A
Primary depression, | 35 cm? SMD: 0.68; 95% CI: -0.28 to 1 (18 patients)?¢
MDD 1.64; I’=N/A
tDCS Combined with Medications
tDCS + Primary depression, | 25 cm? SMD: -0.78; 95% CI: -1.07 to - | 5 (258 patients)>!>30
antidepressant Vs MDD 0.49; I>= 0%
sham + 35 cm? SMD: -0.03; 95% CI: -0.50 to | 6 (303 patients)®10:1620
antidepressant 0.44; 1= 44%
tDCS + Primary depression, | 35 cm? SMD: -0.87; 95% CI: -1.57 to - | 4 (153 patients) 48680
pharmacotherapy Vs | all patients 0.17; I’>=39%
sham + Primary depression, | 25 cm? SMD: -0.87; 95% CI: -1.40 to - | 1 (59 patients)*®
pharmacotherapy DPC 0.33; ’=N/A
35 cm? SMD: -0.65; 95% CI: -0.80 to - | 3 (110 patients)**-¢
0.51; = 0%
Primary depression, | 35 cm? SMD: -1.54; 95% CI: -2.23 to 1 (43 patients)®
DMC 0.85; I’=N/A
tDCS Combined with Psychotherapy
tDCS + Primary depression, | 25 cm? SMD: -0.02; 95% CI: -0.23 to | 3 (96 patients) 26
psychotherapy Vs all patients 0.19; I>= 0%
sham + 35 cm? SMD: -0.22; 95% CI: -0.48 to | 6 (196 patients) %!0:16:17:20.24.83
psychotherapy 0.05; I>= 0%
Primary depression, | 25 cm? SMD: 0.02; 95% CI: -0.23 to 2 (70 patients)>*
MDD 0.26; I’= 0%
35 cm? SMD: -0.17; 95% CI: -0.44 to | 5 (194 patients)®'0-16,17.20.24
0.10; I”= 0%.
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Subgroup
Subgroup Comparison Diagnostic group variable Conclusion No. of studies (Sample Size)
Primary depression, | 25 cm? SMD: -0.13; 95% CI: -0.91 to | 1 (26 patients)®
DMC 0.64; I’=N/A
35 cm? SMD: -0.61; 95% CI: -1.47 to 1 (22 patients)®
0.25; ’= N/A
tDCS + Primary depression, | 25 cm? SMD: -0.55; 95% CI: -4.79 to | 2 (48 patients) 373
psychotherapy Vs all patients 3.69; = 19%.
psychotherapy Primary depression, | 25 cm? SMD: -0.95; 95% CI: -1.89 to - | 1 (20 patients)?’
MDD 0.01; I>=N/A.
35 cm? SMD: -0.29; 95% CI: -0.72 to 1 (84 patients)*!
0.14; I>=N/A.
Primary depression, | 25 cm? SMD: -0.27; 95% CI: -1.02 to | 1 (30 patients)*?
DPC 0.48; 1= N/A
tDCS + Primary depression, | 35 cm? SMD: -0.40; 95% CI: -1.11 to 1 (31 patients)?
psychotherapy Vs MDD 0.31; I>=N/A.
tDCS
tDCS + Primary depression, | 25 cm? SMD: -2.55; 95% CI: -3.54 to - | 1 (30 patients)™>
psychotherapy Vs DPC 1.55; I>=N/A.
wait-listing
tDCS Combined with OBS
tDCS + OBS Vs Primary depression, | 25 cm? SMD: -0.34; 95% CI: -3.24 to | 2 (136 patients)>’3¢
sham + OBS MDD 2.55; I>= 16%.
35 cm? SMD: -0.52; 95% CI: -1.41 to 1 (20 patients)'®
0.38; I>= N/A.
tDCS Vs sham + Primary depression, | 35 cm? SMD: -0.12; 95% CI: -0.99 to | 1 (20 patients)'®
OBS MDD 0.76; I’=N/A.

CI = Confidence Interval; DPC = Depression in Psychiatric Comorbidities; DMC = Depression in Medical Comorbidities. F3 refers to the left dorsolateral
prefrontal cortex (DLPFC) based on the 10/20 EEG electrode placement system; I? = Heterogeneity index; MDD = Major Depressive Disorder; "Other regions"”
include Fpz (frontopolar), T3 (left temporal), C3 (left central), FC1 (frontal-central), Fp2 (right frontopolar), OFC (orbitofrontal cortex), and occipital cortex.
OBS: other brain stimulation techniques (e.g., electroconvulsive therapy [ECT], cranial electrotherapy stimulation [CET], repetitive transcranial magnetic
stimulation [rTMS]); SMD = Standardized Mean Difference; tDCS, transcranial direct current stimulation.
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eTable 12. Subgroup analysis of tDCS studies: electrode locations

Subgroup
Subgroup Comparison Diagnostic group variable Conclusion No. of studies (Sample Size)
Electrode locations | tDCS overall Primary depression, | F3 SMD: -0.58; 95% CI: -0.78 87 (4291 patients) !7:11-
(F3’ "Other all patients to 15,19,23,25,28,31,34-39,19,45,47,49,50,53-55,57-
regions" include -0.37; I>=83% 65, 46,48,56,52,74-77,81,82,84-87,73,83
Fpz (frontopolar), Other regions SMD: -0.45; 95% CI: -0.93 17 (615 patients) !1:13:33:45,51,52,68,70-
T3 (left temporal), t0 0.02; I’= 80% 72,78-80,73
C3 (left central), Primary depression, | F3 SMD: -0.25; 95% CI: -0.40 | 51 (2987 patients) "7!!-

FC1 (frontal-
central), Fp2 (right
frontopolar), OFC
(orbitofrontal
cortex), and
occipital cortex)

MDD

to -0.10; = 67%

15,19,23,25,28,31,34-39,1,4,22, 26,5,6,8-
10,12,16,24,30,3,17,21,26,29,33,31,21,37,2,18,27,36

Other regions

SMD: 0.51; 95% CI: -1.15 to
2.17; 1= 65%

3 (105 patients) 11333

Primary depression,
DPC

F3

SMD: -0.91; 95% CI: -1.36
to -0.47; 1>= 82%

23 (833 patients) 19,45,47,49,50,53-55,57-
65,46,48,56,52

Other regions

SMD: -0.83; 95% CI: -2.42
t0 0.77; I>= 63%

4 (66 patients) 43312

Primary depression,
DMC

F3

SMD: -1.43; 95% CI: -2.34
to -0.52; I’=91%

13 (471 patients) 74-77,81,82,84-87,73,83

Other regions

SMD: -0.44; 95% CI: -0.89
t0 0.01; I>= 71%

10 (444 patients) 68,70-72,78-80,73,69

tDCS Vs sham/no treatment, antidepressant,

pharmacotherapy,

or psychotherapy

tDCS Vs sham/no
treatment

Primary depression, | F3 SMD: -0.74; 95% CI: -1.05 50 (2451 patients) 7!
all patients to 15,19,23,25,28,31,34-39,19,45,47,49,50,53-55,57-
-0.42; I’= 86% 65,74-77,81,82,84-87
Other regions SMD: -0.18; 95% CI: -0.68 13 (506 patients) !1:13:35:45:51.68.70-
t0 0.32; I’= 77% 72,78-80
Primary depression, | F3 SMD: -0.21; 95% CI: -0.42 21 (1362 patients)"7!-

MDD

to
-0.00; I= 57%

15,19,23,25,28,31,34-39

Other regions

SMD: 0.51; 95% CI: -1.15 to
2.17; 1= 65%

3 (105 patients)!!13:33

Primary depression,
DPC

F3

SMD: -0.89; 95% CI: -1.44
to
-0.33; I>=85%

18 (634 patients)19,45,47,49,50,53-55,57-
65

Other regions

SMD: -0.84; 95% CI: -13.44
to

2 (26 patients)*>!
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Subgroup

Subgroup Comparison Diagnostic group variable Conclusion No. of studies (Sample Size)
11.76; I>= 79%
Primary depression, | F3 SMD: -1.64; 95% CI: -2.69 11 (419 patients)7+77:81.82,84-87

DMC

to
-0.59; I>=92%

Other regions

SMD: -0.35; 95% CI: -0.81
to
0.11; I>= 64%

8 (375 patients)®870-72.78-80

tDCS Vs antidepressant

Primary depression,
MDD

F3

SMD: 0.37; 95% CI: -0.00 to
0.74; I’= 0%

3 (332 patients)"*?

tDCS Vs Primary depression, | Other regions SMD: -1.80; 95% CI: -3.23 1 (12 patients)*!
pharmacotherapy DPC to
-0.38; I>=N/A
tDCS Vs psychotherapy | Primary depression, | F3 SMD: 0.24; 95% CI: -4.30 to | 2 (48 patients) 267
all patients 4.79; I>= 30%
Primary depression, | F3 SMD: 0.68; 95% CI: -0.28 to | 1 (18 patients)?®
MDD 1.64; I>=N/A
Primary depression, | F3 SMD: -0.05; 95% CI: -0.77 1 (30 patients)”
DMC to
0.67; I>=N/A
tDCS Combined with Medications
tDCS + antidepressant | Primary depression, | F3 SMD: -0.51; 95% CI: -0.90 12 (591 patients)>0:8-10:12,16.24,30
Vs sham + MDD to
antidepressant -0.13; I>= 76%
tDCS + Primary depression, | F3 SMD: -0.73; 95% CI: -0.92 4 (169 patients)46-48:56
pharmacotherapy Vs DPC to
sham + -0.53; I’= 0%
pharmacotherapy Primary depression, | Other regions SMD: -1.54; 95% CI: -2.23 1 (43 patients)®

DMC

to
-0.85; I’= N/A

tDCS Combined with Psychotherapy

tDCS + psychotherapy
Vs sham +
psychotherapy

Primary depression,
all patients

F3

SMD: -0.13; 95% CI: -0.32
to
0.05; I>= 0%

7 (258 patients) 3,17,21,26,29,33,69

Other regions

SMD: -0.13; 95% CI: -0.30
to
0.07; I>=N/A

1 (26 patients)®
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Subgroup

MDD

to 0.76; 1= N/A.

Subgroup Comparison Diagnostic group variable Conclusion No. of studies (Sample Size)
Primary depression, | F3 SMD: -0.11; 95% CI: -0.35 6 (236 patients)>!721:26.29,33
MDD to
0.04; 1= 0%
Primary depression, | F3 SMD: -0.61; 95% CI: -1.47 1 (22 patients)®
DMC to
0.25; >=N/A
Other regions SMD: -0.13; 95% CI: -0.91 1 (26 patients)®
to
0.64; I>=N/A
tDCS + psychotherapy | Primary depression, | F3 SMD: -0.04; 95% CI: -0.37 1 (137 patients)’!
Vs sham MDD to
0.30; I>= N/A.
tDCS + psychotherapy | Primary depression, | F3 SMD: -0.48; 95% CI: -4.29 2 (104 patients)>"7
Vs psychotherapy MDD to
3.32; I>=36%.
Primary depression, | Other regions SMD: -0.27; 95% CI: -1.02 1 (28 patients)*?
DPC to
0.48; = N/A.
tDCS + psychotherapy | Primary depression, | F3 SMD: -0.40; 95% CI: -1.11 1 (31 patients)?
Vs tDCS MDD to
031; 1= N/A.
tDCS + psychotherapy | Primary depression, | F3 SMD: -2.55; 95% CI: -3.54 1 (30 patients)*?
Vs wait-listing DPC to
-1.55; I>=N/A.
tDCS Combined with OBS
tDCS + OBS Vs sham | Primary depression, | F3 SMD: -0.33; 95% CI: -0.91 3 (156 patients)!327-36
+ OBS MDD to 0.24; I’= 0%.
tDCS Vs sham + OBS | Primary depression, | F3 SMD: -0.12; 95% CI: -0.99 1 (20 patients)'®

CI = Confidence Interval; DPC = Depression in Psychiatric Comorbidities; DMC = Depression in Medical Comorbidities. F3 refers to the left dorsolateral

prefrontal cortex (DLPFC) based on the 10/20 EEG electrode placement system; I> = Heterogeneity index; MDD = Major Depressive Disorder; "Other regions'

include Fpz (frontopolar), T3 (left temporal), C3 (left central), FC1 (frontal-central), Fp2 (right frontopolar), OFC (orbitofrontal cortex), and occipital cortex.
OBS: other brain stimulation techniques (e.g., electroconvulsive therapy [ECT], cranial electrotherapy stimulation [CET], repetitive transcranial magnetic
stimulation [rTMS]); SMD = Standardized Mean Difference; tDCS, transcranial direct current stimulation.
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eTable 13. Subgroup analysis of tDCS studies: treatment settings

Subgroup
Subgroup Comparison Diagnostic group variable Conclusion No. of studies (Sample Size)
Treatment tDCS Vs sham Primary depression, | Home- SMD: -0.10; 95% CI: -0.46 to | 3(229 patients) 31347
settings: all patients based 0.26; I>= 0%
Home-based or Clinic- SMD: -0.66; 95% CI: -0.95 to - | 58 (2592 patients) 7:11-15.19.2325.28,31,34-
clinic-based based 0.37; = 86% 39,45,47,49-51,53-55,57-65,68,70-72,74-82,84-87

CI = Confidence Interval; > = Heterogeneity index; MDD = Major Depressive Disorder; SMD = Standardized Mean Difference; tDCS, transcranial direct current
stimulation.
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