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Objective. To observe and compare the efficacy and safety of electroacupuncture and antidepressants in the treatment of poststroke
depression (PSD) using a meta-analysis method. Methods. The VIP, CNKI, Wanfang, CMB, Embase, PubMed, and Cochrane
databases were searched. All randomized controlled trials (RCT) on electroacupuncture treatment of PSD were searched and
further screened. Meta-analysis was performed on electroacupuncture and western medicine for PSD to explore the difference in
efficacy between electroacupuncture and western medicine for PSD. Results. Nineteen RCTs were included in the meta-analysis.
Compared with the Western medicine group, the meta-analysis showed no significant changes in Hamilton Depression Scale
(HAMD) scores between the electroacupuncture group and the antidepressant group (P > 0.05). The number of adverse events
in the electroacupuncture group was less than that in the antidepressant group. Conclusion. Compared with antidepressants,

electroacupuncture is not less effective in improving depression symptoms in PSD patients with greater safety.

1. Introduction

Poststroke depression (PSD) is the most common complica-
tion of poststroke affective disorder. It has been a major
health issue due to its detrimental effects on cognitive func-
tion, social activity, and stroke rehabilitation [1]. PSD is the
focus of stroke treatment and prevention in China. As one
of the traditional therapies in China, electroacupuncture
(EA) has been demonstrated to be effective in the treatment
of PSD in a couple of clinical studies [2-4]. The early inter-
vention with EA was shown to be beneficial for subsyndro-
mal depression, with significantly improved symptoms and
quality of life after 6 weeks of treatment [5]. With the devel-
opment of evidence-based medicine, more and more ran-
domized controlled trials (RCTs) of electroacupuncture
therapy come out gradually. However, its imperfect method-

ology results in low study quality. Currently, there have been
many RCTs on electroacupuncture treatment of PSD that
demonstrated that acupuncture treatment of PSD has defi-
nite efficacy and fewer side effects. Therefore, this study will
figure out the differences in efficacy and safety between elec-
troacupuncture and antidepressant treatment for PSD based
on meta-analysis to determine the advantages of electroacu-
puncture compared with antidepressant treatment.

2. Methods

2.1. Literature Search

2.1.1. Search Scope. The VIP, CNKI, Wanfang, CMB,
Embase, PubMed, and Cochrane databases were searched.
The deadline for literature search was on September 30, 2020.
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2.1.2. Search Terms. The following are the search terms:

(1) Define disease: stroke, stroke, depression (post
stroke, post cerebral hemorrhage, post cerebral ische-
mia, depressive disorder, depressive)

(2) Definition of intervention measures: Electroacupunc-
ture, Electroacupuncture, Electrical acupuncture

(3) Definition of study type: controlled clinical trial, ran-
domized controlled trial, randomized trial

(4) “OR” is used between two search terms with the same
or similar definitions. “AND” is used between multi-
ple search terms with different definitions

2.2. Inclusion Criteria. The following are the inclusion
criteria:

(1) RCT literatures are in English and Chinese on elec-
troacupuncture treatment of PSD

(2) The subjects were patients with PSD who met the
diagnostic criteria of stroke and depression

(3) The experimental group was treated with electroacu-
puncture as the only treatment, whereas the control
group was treated with antidepressants as the only
treatment

(4) The main outcome measure is Hamilton Depression
Scale (HAMD)

2.3. Exclusion Criteria. The following are the exclusion criteria:

(1) Animal researches, case reports, reviews, and com-
mentary or evaluative researches

(2) Studies about nonstroke depression, such as primary
depression

(3) Repeatedly published studies

(4) Studies where full literature is not available

2.4. Literature Screening. Two researchers independently
completed the literature screening work. First, titles and
abstracts of all studies were collected. Unrelated studies were
excluded by preliminary screening. Then, full texts of remain-
ing literatures were reviewed. Those that met the criteria were
selected for inclusion in the final study. The decision was
reached through discussion if there were different opinions.

2.5. Data Extraction. A predetermined data collection form
was designed including the following information:

(1) General information: name of author, publication
year, sample size, sex, age, intervention methods,
course of treatment, frequency, outcomes, adverse
events, and follow-up

(2) Methodological characteristics: method of randomi-
zation, blindness and allocation, data integrity, and
selective reporting
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2.6. Quality Assessment. The methodological quality of the
included literatures was assessed using the modified Jadad
scale, which included four aspects:

(1) Randomization

(a) Appropriate: computer-generated randomization or
similar randomization method (2 points)

(b) Unclear: lack of detailed descriptions of randomiza-
tion method (1 point)

(¢) Inappropriate: unscientific method of randomization
(0 point)

(2) Hiding of randomization

(a) Appropriate: methods such as use of sealed opaque
envelopes with serial numbers (2 points)

(b) Unclear: the use of random number table or other
methods (1 point)

(c) Inappropriate: alternative assignment, case number,
or special dates that increase the possibility of unhid-
ing (0 point)

(d) Not used (0 points)

(3) Blindness

(a) Appropriate: use of placebo or similar methods (2
points)

(b) Unclear: lack of detailed descriptions of blindness (1
point)

(c) Inappropriate: inappropriate method of blindness (0
point)

(4) Withdrawal

(a) The reasons for withdrawal which were described (2
points)

(b) Lack of description of the reasons for withdrawals (1
point)

Two researchers independently evaluated and rated the
quality of the include literatures. A score of 1 to 3 indicated
low quality, while a score of 4 to 7 indicated high quality.
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Totally identified N = 1922:
CNKI N =877, VIP N =231, Wanfang N = 764,
PubMed N = 16, Embase N = 34

4

Records after the duplicates were removed N = 545

» Duplicates N = 77

Records for full-text review N = 132

» Records excluded according to title and abstract N = 413

Records excluded based on full-text review N = 110:
Not RCT N =98

Records for second full-text review N = 22

EA combined with other therapies N = 9
Not meeting the diagnostic criteria N =3

Records excluded based on a second full-text review N = 3:

Studies included in the meta-analysis N = 19

Duplicate publications N = 3

FiGure 1: Flow chart of literature selection.

2.6.1. Heterogeneity Assessment. Heterogeneity in the included
studies was assessed by I* values. If I* < 50%, there was no obvi-
ous heterogeneity. If I > 50%, the heterogeneity was higher.

2.7. Subgroup and Sensitivity Analysis. If the heterogeneity
was high (I? > 50%), studies that might lead to heterogeneity
were excluded by sensitivity analysis. If the heterogeneity
remained high, factors that may lead to heterogeneity were
determined; then subgroup analysis was conducted accord-
ing to these factors.

2.8. Assessment of Publication Bias. If more than 10 studies
were included, funnel plots were used to assess publication bias.

2.9. Statistical Analysis. Meta-analysis was performed using
Review Manager V.5.3 software. Continuous variables were
presented as the mean difference (MD), whereas dichoto-
mous variables were presented as relative risk ratios (RRs)
with 95% confidence intervals (Cls). If there was no signifi-
cant heterogeneity (I* < 50%), a fixed effects model was used.
The random effects model was used in case of significant het-
erogeneity (I* > 50%). P < 0.05 indicates that the difference is
statistically significant.

3. Results

3.1. Literature Search. A total of 1922 records were obtained
through electronic databases. 19 RCTs were included in the
meta-analysis. The process of literature retrieval and screen-
ing is presented in Figure 1.

3.2. Characteristics of Included Trials. All the studies included
in the meta-analysis were randomized, parallel, controlled
trials. Of the 19 studies included, a total of 848 patients were

in the electroacupuncture group with 758 patients in the con-
trol group. Patients in 18 studies were diagnosed with stroke
according to Chinese Classification of Cerebrovascular Dis-
eases (CCCD of 2015 edition), while patients in only one
study were diagnosed by CT or MRIL The diagnosis of
depression was based on Diagnostic Criterion for Mental
Disorders (3rd Edition) (CCMD-3) in 15 studies, and the
severity of depression was assessed by Hamilton Depression
Scale (HAMD) in 19 studies. The course of electroacupunc-
ture treatment was 4-12 weeks, and the treatment frequency
ranged from 20 to 45 times. The average number of selected
acupoints was 4.1. The two most frequently used acupoints
were GV20 and EX-HN3. Among them, GV20 was selected
in 13 studies [6-18], and EX-HN3 was selected in 8 studies
[7]. Use of antidepressants included fluoxetine (10-
40 mg/day), paroxetine hydrochloride (20mg/day), citalo-
pram (20 mg/day), and sertraline hydrochloride (50 mg/day).
Patients in the control group in 16 studies [2, 4, 6-19] were
administered with fluoxetine. HAMD was used in all the
included studies to assess the change of depression severity.
Of them, one study [12] used the TESS score to evaluate
adverse events. The general characteristics of all the included
studies are shown in Table 1.

C: control group; CCCD: Chinese Classification of Cere-
brovascular Disease; CCMD: Chinese Classification and
Diagnostic Criteria of Mental Disorders; HAMD: Hamilton
Depression Scale.

3.3. Quality Assessment. All 19 studies were claimed to be
randomized, but 5 studies [2, 9, 12, 15, 19] did not state the
method of random sequence generation. Two studies [7,
11] reported the procedure for allocation concealment. Nine
studies [1, 3, 5,7, 10, 11, 13, 16, 17] used the random number
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table method. Three studies [6, 8, 14] were randomly
grouped according to the order of admission or treatment.
Two studies [4, 18] used computer software to randomly
generate random numbers and groups for grouping. None
of the studies blinded the control group patients, and only
8 studies [5-7, 9, 13-15, 19] mentioned blinding of outcome
assessment. In two studies [7, 11], there are three dropouts.
In one study [13], seven patients dropped out. The loss rate
of all the studies was less than 5%, which did not affect the
statistics of the results, so the above thirteen patients were
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excluded. The Jadad scores of each study are shown in
Table 1, and the assessment of bias risk of each study is
shown in Figure 2.

3.4. Results of Meta-Analysis
3.4.1. HAMD Score

(1) Meta-Analysis. HAMD was used by all studies to assess
the severity of depression. The endpoints of outcome
assessment were weeks 4, 6, and 8 after treatment
(Figure 3). Thirteen studies [1, 3-6, 8, 9, 11, 14-16, 18,
19] recorded HAMD scores before and after week 4.
Meta-analysis showed that HAMD scores were signifi-
cantly reduced in the electroacupuncture group compared
to the antidepressant group (P&L; 0.01; SMD -0.30, 95%
CL:  -0.58, -0.01) but showed high heterogeneity
(X% =52.01, I = 77%). Four studies [2, 7, 12, 14] recorded
HAMD scores at week 6 before and after treatment. Meta-
analysis showed no significant difference in HAMD scores
in the electroacupuncture group compared to the antide-
pressant group (P =0.15; SMD 0.04, 95% CI: -0.28, 0.36).
Five studies [4, 9, 10, 13, 17] recorded HAMD scores at
week 8 before and after treatment. Meta-analysis showed
that HAMD scores did not change significantly in the
electroacupuncture group compared to the antidepressant
group (P =0.24; SMD -0.01, 95% CI: -0.23, 0.22).

(2) Sensitivity Analysis. HAMD scores at week 4 before and
after treatment were recorded in thirteen studies, and the
meta-analysis was highly heterogeneous (I* = 77%), so sensi-
tivity analysis was conducted. According to the principle pro-
posed by Patsopoulos et al. [20], it was found that two of the
studies [8, 18] had the greatest influence on heterogeneity
which was significantly reduced after the deletion of these
two studies. However, compared with the antidepressant
group, the HAMD score in the electroacupuncture group
did not change significantly (I> =9%, P =0.36; SMD -0.09,
95% CI: -0.24, 0.06, Figure 4).

3.4.2. Adverse Events. Nine studies [5, 7, 9, 11, 13, 15, 17-19]
reported adverse events (AEs) during treatment (Figure 5). In
the EA groups, the most commonly recorded AEs were faint-
ing during acupuncture treatment, subcutaneous haemor-
rhage, pain and nausea. AEs occurring in the
antidepressant groups included dry mouth, dizziness, som-
nolence, constipation, nausea, anorexia, diarrhoea, and head-
ache. Meta-analysis showed that EA treatment was
associated with significantly fewer AEs when compared with
antidepressants (RR 0.21, 95% CI: 0.14, 0.32) and no hetero-
geneity (X* =4.29, I* = 0%).

3.4.3. Publication Bias Analysis. The funnel plot of the
HAMD score at different endpoints (Figure 6) showed no
asymmetry, indicating that the 19 included studies had no
evidence of significant publication bias. A funnel plot of the
incidence of AEs was not generated due to the fact that the
number of included studies is less than 10.
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EA Antidepressants Std. mean difference Std. mean difference
Study or subgroup =~ Mean SD Total Mean SD Total Weight IV, random, 95% CI 1V, random, 95% CI
1.1.1 HAMD score at week 4 after treatment
Bi 2010 -7.55 4.7 31 -7.63 4.29 32 4.6% 0.02 [-0.48, 0.51] -1
Chen 2005 -13.4 4 30 -7.57 2.89 30 4.0% -1.65[-2.24,-1.06] &——
Dong 2007 -11.41 4.16 74 -10 3.5 34 5.1% -0.35 [-0.76, 0.06] T
Hong 2015 -8.52 3.12 30 -6.85 2.57 30 4.4% -0.58 [-1.09, -0.06] -
Kang 2014 -15.77 7.95 40 -143 8.77 40 4.9% -0.17 [-0.61, 0.27] -1
Li2013 -20.82 4.02 35 -149 5.2 35 4.4% -1.26 [-1.78, -0.74] -
Li2015 -15.6 3.16 11 -15 3.39 10 2.7% -0.18 [-1.03, 0.68]
Long 2004 -9.8 5.24 36 -11.1 5.15 36 4.8% 0.25[-0.22,0.71] -1
Peng 2011 -9.18 223 58 -9.02 2.5 59 5.4% -0.07 [-0.43, 0.30] 1T
‘Wang 2015 -11.77  2.15 25 -11.12 2.13 25 4.2% -0.30 [-0.86, 0.26] - 1
Zhang 2017 -8.26 3.97 35 -9.62 5.17 35 4.7% 0.29 [-0.18, 0.76] -1
Zhou 2007 -15.41 8.12 31 -14.42 9.17 30 4.5% -0.11 [-0.62, 0.39] I B
Zhu 2012 -9.9 3.2 32 -10.2 2.66 30 4.5% 0.10 [-0.40, 0.60] - 1
Subtotal (95% CI) 468 426 58.2% -0.30[-0.58,-0.01] -
Heterogeneity: tau® = 0.21; chi® = 52.01, df = 12 (P < 0.00001); I* = 77%
Test for overall effect: Z = 2.03 (P = 0.04)
1.1.2 HAMD score at week 6 after treatment
Bi 2010 -12.23 35 31 -10.82 4 32 4.5% -0.37 [-0.87, 0.13] I
Guo 2011 -6.18 4.84 32 -849 5.18 31 4.5% 0.46 [-0.05, 0.96] T
Huang 2014 -84 2.66 30 -85 248 30 4.5% 0.04 [-0.47, 0.54] N
Xu 2015 -12.51 3.64 40 -12.69 3.94 40 4.9% 0.05 [-0.39, 0.49] - 1
Subtotal (95% CI) 133 133 18.5% 0.04 [-0.28, 0.36]
Heterogeneity: tau® = 0.05; chi® = 5.25, df = 3 (P = 0.15); I* = 43%
Test for overall effect: Z = 0.26 (P = 0.80)
1.1.3 HAMD score at week 8 after treatment
Chen 2012 -4.62 431 47 -4.08 3.68 47 5.1% -0.13 [-0.54, 0.27] . .
Chu 2007 -12.02 5.88 36 -11.85 5.86 36 4.8% -0.03 [-0.49, 0.43] - 1T
Li 2015 -18.6 3.14 11 -18.8 3.39 10 2.7% -0.06 [-0.80, 0.92]
Zhou 2010 -10.58 11.38 145 -9.08 11.06 148 6.2% -0.13 [-0.36, 0.10] T
Zhu 2012 -14.9 3.37 32 -16.5 2.67 30 4.5% 0.52[0.01, 1.02] —
Subtotal (95% CI) 271 271 23.3%  -0.01[-0.23,0.22] 4
Heterogeneity: tau® = 0.02; chi® = 5.55, df = 4 (P = 0.24); I* = 28%
Test for overall effect: Z = 0.05 (P = 0.96)
Total (95%) CI 872 830 100.0%  -0.15[-0.33, 0.03] S 4
Heterogeneity: tau® = 0.12; chi® = 68.98, df = 21 (P < 0.00001); I* = 70% s o o5

Test for overall effect: Z = 1.64 (P = 0.10)
Test for subgroup differences: chi? = 3.19, df = 2 (P = 0.20); I* = 37.2%

Favours [EA] Favours [Antidepressants]

F1GURE 3: Forest plot of electroacupuncture versus antidepressants: Hamilton Depression Rating Scale (HAMD) score at different endpoints.

4. Discussion

As an important indicator to evaluate the status of depres-
sion, accurate measurement of HAMD score is of great sig-
nificance to the diagnosis and treatment of depression.
Currently, the effectiveness of HAMD score has been taken
as an outcome indicator by a large number of studies. All
studies included in this meta-analysis used changes in
HAMD score as the primary outcome indicator of results.
All included studies used the HAMD scale to assess depres-
sive symptoms. We evaluated the improvement of depressive
symptoms after 4, 6, and 8 weeks of treatment. Among them,
HAMD scores were evaluated at week 6 and week 8 after
treatment. Meta-analysis showed that there were no signifi-
cant changes of the HAMD score in the EA group compared
to the antidepressant group. Thirteen studies recorded
HAMD scores at week 4 before and after treatment. Meta-
analysis showed a significant reduction in HAMD scores in
the EA group compared to the antidepressant group, but
the results showed increased heterogeneity. After using sensi-
tivity analysis to remove the two studies with the greatest
impact, it was found that the HAMD score was still not sig-

nificantly changed in the EA group compared with the anti-
depressant group. Adverse events were reported in nine of
the 19 studies included. Meta-analysis showed fewer adverse
events in the EA group than in the antidepressant group, and
there was no significant heterogeneity. Among them, one
study [12] adopted the TESS score, revealing that the score
of the EA group changed significantly compared to that of
the antidepressant group. In summary, EA are effective in
improving depressive symptoms. Compared with antide-
pressant medicine, EA has the advantages of fewer side
events and better curative effects. In terms of safety, EA are
superior to antidepressants.

Jadad ratings are displayed. Five studies [4, 5, 7, 10, 11]
scored 3. Seven studies [1, 3, 13, 14, 16-18] scored 2. How-
ever, the rest of the studies [2, 6, 8, 9, 12, 15, 19] scored only
1. The quality evaluation of the included literature identified
the following problems: (1) the random method was not rig-
orous enough or even missing: among all the included stud-
ies, nine studies used the randomized numerical tables. Five
studies did not mention random sequence generation
methods. The randomization principle in three studies was
the order of visits. In two studies, computer software was
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EA Antidepressants Std. mean difference Std. mean difference
Study or subgroup  Mean  SD Total Mean  SD Total Weight IV, random, 95% CI IV, random, 95% CI
1.1.1 HAMD score at week 4 after treatment
Bi 2010 -7.55 4.7 31 -7.63 4.29 32 4.4% 0.02 [-0.48, 0.51] -
Chen 2005 -134 4 30 -7.57 2.89 30 0.0% -1.65[-2.24,-1.06]
Dong 2007 -11.41 4.16 74 -10 35 34 61% -0.35[-0.76, 0.06] I
Hong 2015 -8.52  3.12 30 -6.85 2.57 30 4.1% -0.58 [-1.09, -0.06] -
Kang 2014 -15.77 795 40 -143 8.77 40  54%  -0.17 [-0.61,0.27] - 1
Li2013 -20.82  4.02 35 -149 52 35 0.0% -1.26[-1.78,-0.74]
Li 2015 -15.6 3.16 11 -15  3.39 10 1.6%  -0.18 [-1.03,0.68]
Long 2004 -9.8 524 36 -11.1 5.15 36 4.9% 0.25 [-0.22,0.71] I
Peng 2011 -9.18 2.23 58 -9.02 2.5 59 73%  -0.07 [-0.43, 0.30] - 1
Wang 2015 -11.77  2.15 25 -11.12  2.13 25 3.6%  -0.30 [-0.86, 0.26] I
Zhang 2017 -8.26 3.97 35 -9.62 5.17 35 4.8% 0.29 [-0.18, 0.76] -1
Zhou 2007 -15.41 8.12 31 -14.42 9.17 30 43%  -0.11 [-0.62, 0.39] - 1
Zhu 2012 -9.9 3.2 32 -10.2  2.66 30 4.4% 0.10 [-0.40, 0.60] -
Subtotal (95% CI) 403 361 51.0%  -0.09 [-0.24, 0.06] <&
Heterogeneity: tau® = 0.01; chi® = 11.03, df = 10 (P = 0.36); I = 9%
Test for overall effect: Z = 1.17 (P = 0.24)
1.1.2 HAMD score at week 6 after treatment
Bi 2010 -12.23 3.5 31 -10.82 4 32 44%  -0.37[-0.87,0.13] e
Guo 2011 -6.18 4.84 32 -849 518 31 43% 0.46 [-0.05, 0.96] T
Huang 2014 -84 2.66 30 -85 248 30 4.3% 0.04 [-0.47, 0.54] - 1
Xu 2015 -12.51 3.64 40 -12.69 3.94 40  5.4% 0.05 [-0.39, 0.49] S
Subtotal (95% CI) 133 133 18.4% 0.04 [-0.28, 0.36]
Heterogeneity: tau’ = 0.05; chi® = 5.25, df = 3 (P = 0.15); I* = 43%
Test for overall effect: Z = 0.26 (P = 0.80)
1.1.3 HAMD score at week 8 after treatment
Chen 2012 -4.62 431 47 -4.08 3.68 47 6.2% -0.13 [-0.54, 0.27] .
Chu 2007 -12.02  5.88 36 -11.85 5.86 36 50% -0.03[-0.49, 0.43] -1
Li 2015 -18.6 3.14 11 -188 3.39 10 1.6% 0.06 [-0.80, 0.92]
Zhou 2010 -10.58 11.38 145 -9.08 11.06 148 13.6% -0.13 [-0.36, 0.10] T
Zhu 2012 -149 3.37 32 -16.5 2.67 30 4.2% 0.52 [0.01, 1.02] —
Subtotal (95% CI) 271 271 30.6%  -0.01 [-0.23,0.22] D
Heterogeneity: tau = 0.02; chi® = 5.55, df = 4 (P = 0.24); I* = 28%
Test for overall effect: Z = 0.05 (P = 0.96)

Total (95% CI) 807 765 100.0%  —0.04[-0.16, 0.07]
Heterogeneity: tau® = 0.01; chi® = 22.70, df = 19 (P = 0.25); I = 16% T T T T T
Test for overall effect: Z = 0.76 (P = 0.45) -1 -05 0 05 1

Test for subgroup differences: chi? = 0.75, df = 2 (P = 0.69); I* = 0% Favours [EA] Favours [Antidepressants]

FIGURE 4: Sensitivity analysis: Hamilton Depression Rating Scale (HAMD) score at different endpoints.

EA Antidepressants Risk ratio Risk ratio
Study or subgroup ~ Events Total Mean Total Weight M-H, random, 95% CI M-H, random, 95% CI
Chen 2005 0 30 3 30 2.2% 0.14 [0.01,2.65] ¢
Chu 2007 0 36 8 36 2.4% 0.06 [0.00, 0.98]
Hong 2015 2 30 7 30 8.6% 0.29 [0.06, 1.26] -
Huang 2014 0 30 1 30 1.9% 0.33[0.01, 7.87]
Long 2014 6 36 35 36 35.6% 0.17 [0.08, 0.36] —
Peng 2011 4 58 12 59  16.6% 0.34[0.12, 0.99] ]
Zhou 2007 0 31 4 30 2.3% 0.11 [0.01,1.92] ¢
Zhou 2010 5 145 16 148  20.0% 0.32 [0.12, 0.85] -
Zhu 2012 2 32 20 32 10.2% 0.10 [0.03, 0.39] - -
Total (95% CI) 428 431 100.0% 0.21[0.14,0.32] >
Total events 19 106
Heterogeneity: tau® = 0.00; chi® = 4.29, df = 8 (P = 0.83); I* = 0% T T T 1
0.01 0.1 1 10 100

Test for overall effect: Z = 7.01 (P < 0.00001)
Favours [EA] Favours [Antidepressants]

FIGURE 5: Forest plot of electroacupuncture versus antidepressants: incidence of adverse events.

used to generate random numbers for randomized grouping.
(2) There is lack of allocation concealment. Of all the
included literatures, only two studies mentioned allocation

concealment. Both of these studies are assigned to test objects
using opaque envelopes, which were not mentioned in the
rest of the literatures. (3) Blinding methods were not used
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FIGURE 6: Funnel plot of electroacupuncture versus antidepressants: Hamilton Depression Rating Scale (HAMD) scores at different

endpoints.

enough. None of the studies blinded the control group; only
eight studies referred to blindness in outcome evaluation,
whereas the rest of the literatures did not even describe it.

Although the results of this meta-analysis showed that
EA was effective in improving PSD and its efficacy was not
less than antidepressants. EA could also improve the living
quality of PSD patients and promote the recovery of their
neurological function. However, the quality of relevant clini-
cal studies is still not high. In the future, high-quality RCT
researches need to be conducted through strictly controlling
random methods, allocation concealment, and blinding
methods to provide a stronger support for the conclusions
of the meta-analysis.

Data Availability

All data are included in the manuscript.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

The trial was designed by WXF and CW. WXF, CW, WYP,
HS, ZQB, and WF performed the study. CW analyzed the
data. WXF and CW drafted the manuscript. All authors read
and approved the final manuscript. Xiafei Wang, Wa Cai,
and Yongpeng Wang are the joint first authors.

Acknowledgments

This study was funded by the Talents Training Program of
the Seventh People’s Hospital, Shanghai University of Tradi-
tional Chinese Medicine (Grant Nos. XX2021-06 and
XX2020-23); the National Natural Science Foundation of
China (Grant No. 82004444); the Shanghai Municipal Health
Commission, China (Grant No. 20204Y0470); the Youth
Medical Talents-Specialist Program of Shanghai “Rising
Stars of Medical Talents” Youth Development Program; the
General Project of Shanghai Natural Science Foundation
(18ZR14307000); the 2020 Health Science and Technology
Project of Pudong New Area Health Commission
(PW2020D-5); the 2020 Science and Technology Develop-
ment Fund of Pudong New Area Special Fund for People’s
Livelihood Scientific Research (PKJ2020-Y-15); and the
Outstanding Leaders Training Program of Pudong Health
Bureau of Shanghai (Grant No. PWR12020-03).

References

[1] M. L. Hackett and K. Pickles, “Part I: frequency of depression
after stroke: an updated systematic review and meta-analysis
of observational studies,” International Journal of Stroke,
vol. 9, no. 8, pp- 1017-1025, 2014.

[2] N. A. Patsopoulos, E. Evangelou, and J. P. Ioannidis, “Sensitiv-
ity of between-study heterogeneity in meta-analysis: proposed
metrics and empirical evaluation,” International Journal of
Epidemiology, vol. 37, no. 5, pp. 1148-1157, 2008.

[3] S.C.Man, B. H. Hung, R. M. Ng et al., “A pilot controlled trial
of a combination of dense cranial electroacupuncture stimula-
tion and body acupuncture for post-stroke depression,” BMC



10

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

Complementary and Alternative Medicine, vol. 14, no. 1,
p. 255, 2014.

C. H. Liu, Y. T. Hsieh, H. P. Tseng et al., “Acupuncture for a
first episode of acute ischaemic stroke: an observer-blinded
randomised controlled pilot study,” Acupuncture in Medicine,
vol. 34, no. 5, pp. 349-355, 2016.

T. Guo, Z. Guo, W. Zhang et al., “Electroacupuncture and cog-
nitive behavioural therapy for sub-syndromal depression
among undergraduates: a controlled clinical trial,” Acupunc-
ture in Medicine, vol. 34, no. 5, pp. 356-363, 2016.

Y. W. Wang, C. M. Wang, and Y. Y. Sun, “Clinical observation
of electroacupuncture with different current frequencies for
post-stroke depression,” Shanghai Journal of Acupuncture
and Moxibustion, vol. 34, no. 9, pp. 27-29, 2015.

G. Q. Xu and G. Y. Miao, “Clinical observation of electroacu-
puncture for elderly post-stroke depression,” Chinese Journal
of Convalescent Medicine, vol. 24, no. 4, pp. 384-386, 2015.

R. Zhang and P. Yan, “Observation on the curative effect of
“jieyu” electroacupuncture on 70 cases of post-stroke depres-
sion,” Journal of Shanxi College of Traditional Chinese Medi-
cine, vol. 18, no. 5, pp. 39-41, 2017.

Z.M. Hong, Z. L. Wang, S. Q. Zhang, and R. J. Ma, “Observa-
tion on effect of “Xingshen Jieyu” acupuncture method in
treating post stroke depression,” Journal of Zhejiang Chinese
Medical University, vol. 39, no. 8, pp. 621-624, 2015.
S.L.Huang, Y. Wei, and Z. R. Zhang, “Combination of electro-
acupuncture on “Shen-wu-xing points” and western medicine
for post-stroke depression: a randomized controlled trial,”
Shanghai Journal of Traditional Chinese Medicine, vol. 48,
no. 7, pp. 33-36, 2014.

S. H. Chen, “Clinical observation of electroacupuncture in the
treatment of post-stroke depression,” Chinese Journal of Pri-
mary Medicine and Pharmacy, vol. 19, no. 20, 2012.

A.S. Guo, A. H. Li, X. Chen, J. Y. Cai, and Q. F. Wu, “Effects of
electric-acupuncture and fluoxetine on depression and neuro-
logical function of post-stroke depression patients,” Shandong
Medical Journal, vol. 51, no. 25, pp. 9-11, 2011.

Y. Zhou, J. H. Jin, and G. Y. Zhou, “Treatment of 145 post-
stroke depression patients with electric acupuncture,” Journal
of Shaanxi University of Chinese Medicine, vol. 33, no. 4,
pp. 78-80, 2010.

Z. M. Zhou, “Electroacupuncture versus medicine in the treat-
ment of post-stroke depression: a randomized controlled
trial,” China Medical Herald, vol. 4, no. 16, pp. 23-128, 2007.

C.X. Bi, S. H. Lin, and L. Jiang, “A comparative study of difter-
ent therapeutic effects on post-stroke depression,” China Prac-
tical Medicine, vol. 5, no. 2, pp. 71-73, 2010.

Y.J. Chu, C. Y. Wang, and H. Zhang, “A clinical observation of
acupuncture treatment of 72 cases with post-stroke depres-
sion,” Chinese Journal of Gerontology no., vol. 17, pp. 1720-
1721, 2007.

X. Z. Chen, J. Wang, J. H. Wang, and L. X. Zang, “Clinical
research into treatment of PSD with electrical needle for invig-
orating brain and easing mental stress,” Liaoning journal of
Traditional Chinese Medicine, vol. 32, no. 5, pp. 464-465, 2005.

H. W. Long, P. Z. Tan, J. H. Feng, and M. Z. Li, “Clinical obser-
vation of electroacupuncture in the treatment of post-stroke
depression,” Journal of Clinical Psychiatry, vol. 14, no. 3,
pp. 173-174, 2004.

J. B.Li, X. M. Ye, R. D. Cheng, G. Y. Zhu, and T. Yang, “Effect
of electroacupuncture on regional cerebral blood flow in

(20]

(21]

[22]

(23]

[24]

BioMed Research International

patients with poststroke depression,” Chinese Journal of Reha-
bilitation Theory and Practice, vol. 21, no. 2, pp. 192-195,
2015.

W. G. Kang and B. G. Yang, “Electro-acupuncture therapy for
post-stroke depression,” Journal of Clinical Acupuncture and
Moxibustion, vol. 30, no. 11, pp. 35-37, 2014.

X. Y. Li, G. C. Shi, and J. Q. Dong, “Electroacupuncture on
“Tou-sanshen” and “si-guan-xue” for the treatment of 70
patients with post-stroke depression,” Heilongjiang Journal of
Traditional Chinese Medicine, vol. 42, no. 1, pp. 31-32, 2013.

G. Y. Zhu, X. M. Ye, J. B. Li, W. S. Wen, L. Tian, and T. Yang,
“Electroacupuncture on “Kaisi-guan” versus fluoxetine in the
treatment of post-stroke depression: a randomized controlled
trial,” Zhejiang Journal of Integrated Traditional Chinese and
Western Medicine, vol. 22, no. 11, pp. 865-867, 2012.

H.Y.Peng,J.S. Ye, X. J. He, J. L. Tan, and Z. Q. Zhang, “Elec-
troacupuncture versus fluoxetine capsule for post-stroke
depression: a randomized controlled trial,” Jilin Journal of Tra-
ditional Chinese Medicine, vol. 31, no. 10, pp. 990-992, 2011.
J. P. Dong, W. Y. Sun, S. Wang, Z. Q. Wu, and F. Liu, “Clinical
observation on head point-through-point electroacupuncture

for treatment of poststroke depression,” Zhongguo Zhen Jiu,
vol. 27, no. 4, pp. 241-244, 2007.



	Is Electroacupuncture an Effective and Safe Treatment for Poststroke Depression? An Updated Systematic Review and Meta-Analysis
	1. Introduction
	2. Methods
	2.1. Literature Search
	2.1.1. Search Scope
	2.1.2. Search Terms

	2.2. Inclusion Criteria
	2.3. Exclusion Criteria
	2.4. Literature Screening
	2.5. Data Extraction
	2.6. Quality Assessment
	2.6.1. Heterogeneity Assessment

	2.7. Subgroup and Sensitivity Analysis
	2.8. Assessment of Publication Bias
	2.9. Statistical Analysis

	3. Results
	3.1. Literature Search
	3.2. Characteristics of Included Trials
	3.3. Quality Assessment
	3.4. Results of Meta-Analysis
	3.4.1. HAMD Score
	3.4.2. Adverse Events
	3.4.3. Publication Bias Analysis


	4. Discussion
	Data Availability
	Conflicts of Interest
	Authors’ Contributions
	Acknowledgments

