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People with schizophrenia typically experience auditory hal-
lucinations or delusions during acute episodes. Although
effective drug treatments are available, many have intrac-
table symptoms that do not recover between acute episodes.
One proposed alternative to drug treatments is transcranial
magnetic stimulation (TMS). To date, many research trials
to assess effectiveness of TMS for people with symptoms
of schizophrenia have been conducted worldwide. However,
there is a lack of consensus on whether TMS should be rec-
ommended to be adopted in routine clinical practice. We con-
ducted a systematic review of the literature for all relevant
randomized controlled trials (RCTs) comparing TMS with
sham or standard treatment. Forty-one trials (1473 partici-
pants) survived eligibility criteria and had extractable data.
We found significant differences in favor of temporoparietal
TMS compared with sham TMS for global state (7 RCTs,
n = 224, MD: -0.5, 95% CI: -0.76 to -0.23) and for positive
symptoms measured on the Positive and Negative Syndrome
Scale (5 RCTs, n =127, MD: -6.09, 95% CI: -10.95 to -1.22).
However, we also found that the quality of trial reporting was
frequently suboptimal and the risks of bias were strong or
unascertainable for many trial aspects; this led to many results
being graded as very low-quality evidence. On that basis, we
were unable to definitively support or refute the routine use of
TMS in clinical practice. Future definitive trials of TMS with
rigorous processes and high-quality reporting are needed.
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Background

People with schizophrenia often experience symptoms
which fail to fully respond to antipsychotic medication.
Transcranial magnetic stimulation (TMS) has been proposed
as a new treatment for people with schizophrenia, especially
those who experience persistent auditory hallucinations.

Objectives

To estimate the effects of TMS alone, compared with
sham TMS or with “standard management” and any
other comparison interventions in reducing psychotic
symptoms associated with schizophrenia.

Search Methods

We searched the Cochrane Schizophrenia Group Trials
Register (June 2006, June 2008, and April 2013).

Selection Criteria

We included all randomized controlled trials (RCTs) recruit-
ing at least 5 participants and comparing TMS with sham
TMS or any other treatment for people with schizophrenia.

Data Collection and Analysis

We extracted data independently. For dichotomous data,
we calculated relative risks (RRs) and their 95% confi-
dence intervals (Cls). For continuous data, we calculated
mean differences (MD) and 95% CI. We used a fixed-
effect model. We assessed overall quality of the evidence
using the GRADE approach.

Main Results

We included 41 studies with 1473 participants in the
review. We found significant differences in favor of tem-
poroparietal TMS compared with sham TMS for global
state measured on the Clinical Global Impression Scale (7
RCTs, n = 224, MD: —-0.5, 95% CI: —=0.76 to —0.23, very
low-quality evidence) and positive symptoms measured
on the Positive and Negative Syndrome Scale (PANSS; 5
RCTs, n =127, MD: —6.09, 95% CI: —10.95 to —1.22, very
low-quality evidence, figure 1). Participants experienced
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Temporoparietal TMS Sham TMS Mean Difference Mean Difference
Study or Subgroup Mean SD _ Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.4.1 BPRS (high = poor)
De Jesus 2011 23.88 7.99 8 2956 7.29 9 100.0% -568[-12.98 162 i-
Subtotal (95% CI) 8 9 100.0% -5.68[-12.98, 1.62] -
Heterogeneity: Not applicable
Test for overall effect. Z=1.52 (P=0.13)
1.4.2 PANSS total (high = poor)
Blumberger 2012 61.0022 14.0203 27 63.92 17.66 13 19.7% -2.92[-13.88,8.04] —_—T
Hao 2008 61.69 13.91 13 67.83 1213 12 227% -6.14[16.35,4.07] —_—
Rosa 2007 83 16.55 6 8575 386 5 127% -2.75[-16.42,10.92) —_—T
Saba 2006a 65.38 19.73 8 705 1525 8 7.9% -5.12[22.40,12.186) e E—
Xu 2011 69.44 15.35 18 7853 7.75 17 37.0% -9.09[17.08,-1.10] —
Subtotal (95% CI) 72 55 100.0% -6.09[-10.95,-1.22] -
Heterogeneity: Chi*=1.10, df= 4 (P = 0.89); F=0%
Test for overall effect: Z= 2.45 (P =0.01)
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Fig. 1. Comparison: temporoparietal transcranial magnetic stimulation (TMS) vs sham TMS. Outcome: mental state: general—average

total score (various scales).

Temporoparietal TMS Sham TMS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Blumberger 2012 4 17 2 17 11.6% 2.00[0.42,9.50]
De Jesus 2011 2 8 0 9 27% 556[0.31,100.94)
Gao 2009a 6 23 1 23 58% 6.00[0.78, 45.99]
Gao 2010 6 21 1 21 58% 6.00([0.79, 45.63)
Lee 2005 5 25 2 14 148% 1.40[0.31, 6.30]
Liu 2008 1 12 1 11 6.0% 0.92(0.06,12.95) _ .
NCT00308997 12 55 4 28 30.7% 1.53[0.54, 4.30]
Rosa 2007 1 6 0 5 31% 257[013,5212) S
Vercammen 2009a 8 24 1 12 7.7% 4.00(0.56, 28.40)
Yu 2010 8 3 2 30 11.8% 3.87([0.89,16.77)
Total (95% CI) 222 170 100.0%  2.65[1.56,4.50] T
Total events 53 14 <
Heterogeneity: Chi*= 4.44, df=9 (P = 0.88); F=0% UiDUS o1 10 200

Test for overall effect: Z= 3.62 (P = 0.0003)
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Fig. 2. Comparison: temporoparietal transcranial magnetic stimulation (TMS) vs sham TMS. Outcome: adverse effects: headache.

significantly more headaches in the temporoparietal
TMS group (10 RCTs, n = 392, RR: 2.65, 95% CI: 1.56
to 4.50, very low-quality evidence, figure 2). However, no
more participants left the study early from the TMS group
than from the sham group (very low-quality evidence).
Cognitive state was assessed using 39 different measures,
and all were equivocal (very low-quality evidence).

We included only 2 trials which compared temporopari-
etal TMS with standard treatment. In both trials, the par-
ticipants received first- and second-generation antipsychotic
medication in both treatment groups; therefore, TMS was
used an adjunctive therapy to medication. We found no
significant differences in the number of participants that
showed clinical improvement in global state (1 RCT, n = 100,
RR: 1.19, 95% CI: 0.91 to 1.57) or left the study early (2
RCTs, n = 140, RR: 0.33, 95% CI: 0.08 to 1.46) (both very
low-quality evidence). No studies reported on global state
score, mental state, cognitive state, and adverse effects.

For prefrontal TMS compared with sham TMS, global
state was measured on 3 different scales, all of which pre-
sented equivocal results (very low-quality evidence). We
could not pool data for mental state on the PANSS due to

high heterogeneity. Cognitive state was assessed using 19 dif-
ferent measures, with 15/19 being equivocal (very low-quality
evidence). Prefrontal TMS caused more headaches (6 RCTs,
n = 164, RR: 2.77, 95% CI: 1.22 to 6.26, very low-quality
evidence) but there was no difference in the number of par-
ticipants leaving the study early (very low-quality evidence).
No studies reported data for clinical improvement.

We found a significant difference in favor of prefrontal
theta burst stimulation TMS compared with sham TMS
for mental state on the PANNS (3 RCTs, n = 108, MD:
=5.71, 95% CI. =9.32 to —2.10, very low evidence). We
found no difference for clinical improvement, cognitive
state, number of headaches, and leaving the study early
(very low-quality evidence).

None of the included studies reported satisfaction
with care.

Authors’ Conclusions

Based on this review, there is insufficient evidence to sup-
port or refute the use of TMS to treat symptoms of schizo-
phrenia. Although some evidence suggests that TMS, and
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in particular temporoparietal TMS, may improve certain
symptoms (such as auditory hallucinations and positive
symptoms of schizophrenia) compared with sham TMS,
the results were not robust enough to be unequivocal
across the assessment measures used. There was insuf-
ficient evidence to suggest any added benefit with TMS
used as an adjunctive therapy to antipsychotic medication.

The overall quality of evidence was graded as very low
due to risk of bias, and this was accompanied by an impre-
cision in estimates due to the relatively small number of
participants in the studies. Thus, consideration is required
in improving the quality of trial processes, as well as the
quality of reporting of ongoing and future TMS trials, so
as to facilitate accurate future judgments in assessing risk
of bias. Differences in TMS techniques in relation to stimu-
lation intensity, stimulation length, brain areas stimulated,
and variations in the design of sham TMS contributed to
the heterogeneity of study findings and limited the inter-
pretation and applicability of the results. In addition, the
trials assessed their outcomes with a variety of scales, and
usable data were limited. Therefore, to better evaluate the

1222

treatment effects of TMS in people with schizophrenia, we
favor the use of standardized treatment protocols and out-
come measures. Full details are reported in the Cochrane
review.!
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