Iran J Public Health, Vol. 55, No.1, Jan 2026, pp.87-100 Review Article

Effectiveness and Safety of Acupuncture and Related Therapies
for Poststroke Insomnia: A Network Meta-Analysis

Xinwang Chen ', Run Zhang *, Yajing Guo ', Jing Wen ', Yuzhu Wu ', Wenming Chu ',
*Yiming Wu’

1. Henan University of Chinese Medicine, Zhengzhou, Henan Province, China
2. The Central Hospital of Enshi Tujia and Miao Antonomons Prefecture, Enshi, Hubei Province, China
3. The Third Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhoun, Henan Province, China

*Corresponding Author: Email: wuyimingsir@163.com

(Received 10 Jul 2025; accepted 10 Oct 2025)

Abstract

Background: Poststroke insomnia (PSI) is a frequent complication for stroke patients. Acupuncture and relat-
ed therapies demonstrate efficacy in PSI management. Despite their many types, the optimal strategy remains
unclear. This network meta-analysis (NMA) compated the effectiveness of various acupuncture and related
therapies.

Methods: Seven databases wete searched up to 1st February 2024. The primary outcome was a reduction in
the Pittsburgh Sleep Quality Index (PSQI) score. The secondary outcomes were the response rate and adverse
events. The treatment ranking probabilities were calculated using the surface under the cumulative ranking
curve (SUCRA).

Results: In total, 59 randomized controlled trials (RCTSs) involving 4415 participants were included. Electro-
acupuncture (EA) provided the best result for PSQI reduction (SUCRA = 0.79), followed by warm acupunc-
ture combined with auricular acupoint stimulation (WA+AAS) (0.68) and manual acupuncture combined with
auricular acupoint stimulation (MA+AAS) (0.63). For the response rate, manual acupuncture combined with
acupoint catgut embedding (MA+ACE) ranked highest (0.86), followed by EA (0.850) and manual acupuncture
combined with moxibustion (MA+MOX) (0.83). A total of 96 adverse events were reported: 7 related to acu-
puncture interventions and 89 to conventional medicine (CM).

Conclusion: Acupuncture and related therapies are effective and safe for PSI treatment. Among them, EA and
MA+ACE are the most promising interventions for improving sleep quality poststroke.
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Introduction

Stroke is the second leading cause of death and turbances are common, with insomnia being the
disability worldwide (1), with over 2 million new most prevalent (3). Poststroke insomnia (PSI) is
stroke cases occurring annually in China and 11.9 defined as difficulty initiating or maintaining
million globally in 2021 (2). Poststroke sleep dis- sleep or early-morning awakening occurring = 3
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nights per week for = 3 months, leading to day-
time dysfunction following stroke. Approximate-
ly 33% of stroke patients experience PSI (4),
which hinders physical and neurological recovery,
induces stroke recurrence, increases mortality risk
(5-7) and predisposes to depression and suicide,
posing a serious public health burden (8). Im-
proving sleep may therefore enhance stroke re-
habilitation (9,10). Although pharmacotherapy
(e.g., benzodiazepines) can improve sleep, it of-
ten causes hangover effects, tolerance, and with-
drawal syndromes (11-13). Cognitive—behavioral
therapy for insomnia (CBT-i) is recommended as
first-line treatment, but it is costly and requires
high patient compliance, limiting its applicability
(14). Therefore, developing effective and feasible
strategies for PSI is essential to support rehabili-
tation, prevent recurrence, and improve quality of
life.

Acupuncture, an ancient therapy for disease pre-
vention and management with minimal side ef-
fects, has been practiced in China for thousands
of years and is now recommended in an increas-
ing number of clinical guidelines (15). A literature
review demonstrated that acupuncture and relat-
ed therapies are widely applied in PSI manage-
ment. Acupuncture administered by qualified ac-
upuncturists may mitigate stroke-induced brain
damage directly or indirectly and improve insom-
nia triggered by anxiety and depression (16). Ac-
upuncture improves both subjective and objec-
tive sleep quality with long-term efficacy in PSI
(17).

This study analyzed published randomized con-
trolled trials (RCTs) and directly and indirectly
compared the efficacy of various acupuncture
and related therapies to determine the most ef-
fective choice for patients with PSI.

Methods

General guidelines of the study

We followed Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses for Network
Meta-Analysis (PRISMA-NMA) checklist (Sup-
plemental 1), which revises 11 items from the
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original PRISMA and adds five to enhance re-
porting quality (18). A MeaSurement Tool to As-
sess Systematic Reviews 2 (AMSTAR 2) can also
be utilized to assess the methodological quality of
systematic review guidelines (19). The protocol
was registered in the International Prospective
Register of Systematic Reviews (PROSPERO)
(CRD42023401253).

Data Sources and Search Strategy

Eight databases, PubMed, Embase, the Cochrane
Library, Web of Science, China National
Knowledge Infrastructure, Wan Fang, China Bi-
ology Medicine disc (SinoMed), and the Chong-
qing VIP, were systematically searched up to 1
February 2024. The search was limited to RCT
studies published in English or Chinese. Detailed
search strategies are provided in the Supplemen-
tary Methods (Supplemental 2).

Study selection

The inclusion criteria were as follows: 1) Partici-
pants: Patients with PSI secondary to ischemic or
hemorrhagic stroke. The diagnostic criteria for
insomnia include the International Classification
of Sleep Disorders (ICSD) (20) or the Chinese
Classification of Mental Disorders (CCMD-3) (21)
regardless of sex, race, or age. 2) Interventions:
The treatment group was treated with manual
acupuncture (MA), electroacupuncture (EA),
MOX (moxibustion), or auricular acupoint stimu-
lation (AAS) and other nonpharmacological ther-
apies, including intradermal acupuncture (IA). 3)
Comparison: The control group was treated with
Western medicine, a placebo, or various acupunc-
ture-related therapies described in the treatment
group. 4) Outcomes: The PSQI score was the
primary outcome; secondary outcomes were re-
sponse rate and adverse events. For the PSQI,
greater reductions indicated better outcomes. The
response rate is the proportion of patients
demonstrating satisfactory improvement in over-
all symptoms, derived from scales (e.g., PSQI
reduction rate or insomnia severity index reduc-
tion rate) or traditional Chinese medicine symp-
tom scores. Cases rated as “apparently effective,”
“effective,” and “clinically cured” were consid-
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ered improvements. 5) Studies: Published RCT's
involving acupuncture for PSI were included.

The exclusion criteria were as follows: 1) dupli-
cate publications or unavailable original data; 2)
studies including three or more intervention
groups; and 3) unclear acupuncture procedures
per the Revised Standards for Reporting Inter-

ventions in Clinical Trials of Acupuncture
(STRICTA) (22).

Study selection and data extraction

Two reviewers (CXW and ZR) independently
screened the literature following the same search
strategy. Data from eligible RCTs were extracted
after cross-checking between them. Data includ-
ed the first author, study title, participants (age,
duration, and sample sizes), study design (ran-
domization and blinding), interventions, control
interventions, outcome measures, results, and
adverse events. Disagreements were reviewed by
a third reviewer (WYM) and resolved through
discussion.

Quality assessment

Risk of bias was assessed using Cochrane’s risk of
bias 2 (ROB2) tool (23). Each domain was rated
as low risk, some concerns, or high risk of bias.
Acupuncture procedures were appraised accord-
ing to the STRICTA criteria.

Statistical analysis

Statistical analysis was performed with Review
Manager 5.3 software (RevMan 5.3, The
Cochrane Collaboration, Oxford, UK), RStudio
4.3.0, Graphical Models for Network Meta-
Analysis (GeMTC 0.14.3), and Stata 15.0. Multi-
arm (three- or four-arm) trials were divided into
2-arm trials. Missing data were calculated using
the following formula:

Xchange=Xpost—treatment’ibaseline

SDchange: 2 2
J(SDbaseline) + (SDpost—treatment)*—2XrXSDpaseline XSDpost—treatment

Continuous outcomes (PSQI) were expressed as
standardized mean differences (SMDs) with 95%
confidence intervals (Cls), and categorical out-
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comes (response rate) as odds ratios (ORs) with
95% Cls. Heterogeneity was assessed using the 12
test (24). A random effects model was used when
12 > 50%; otherwise, a fixed effect model was
used. Network plots in Stata 15.0 illustrated the
relationships between all included interventions,
with nodes representing treatments and edges
representing available direct comparisons be-
tween treatment pairs. Node size and edge width
were weighted by the number of studies in each
direct comparison. When a closed loop existed,
direct and indirect evidence were considered con-
sistent if the 95% CI of the inconsistency factor
(IF) was 0; otherwise, inconsistency was consid-
ered. To compare therapies’ effects, NMA was
performed in RStudio using Markov chain Monte
Carlo simulation (four chains with overdispersed
initial values, 500,000 iterations, and the first
20,000 were discarded because they may influ-
ence the arbitrary value) (25). Model convergence
was assessed using Brooks-Gelman-Rubin diag-
nosis; a potential scale reduction factor close to 1
indicated better convergence (26). Treatment
ranking probabilities were estimated using the
surface under the cumulative ranking curve (SU-
CRA), and a treatment hierarchy was established
(27). Funnel plots were generated in Stata to as-
sess small study effects.

Results

Study search and description

A total of 1609 relevant studies were identified.
After removing duplicates, 956 studies remained.
Following title and abstract screening, 798 rec-
ords were excluded. Finally, 59 trials with 4415
participants (28-806) were included in the NMA.
Interventions in the treatment groups included
MA, EA, MOX, AAS, MA+MOX, MA+IA,
MA+AAS, MA + acupoint catgut embedding
(ACE), and warm acupuncture (WA) + AAS (Fig.
1). The control group included conventional
medicine (CM) and a placebo (PLA). Two RCTs
(46,75) were three-armed trials, one RCT (62)
was a four-armed trial, and the rest were two-
armed trials. The baseline characteristics of the
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included studies are summarized in the study da-
taset, and the patient characteristics are demon-

strated in Supplementary 3.

Records identified through Records identified through
c Chinese database searching other database scarching
-g CNKI(n=461) Pubmed (n=19)
= VIP(n=328) Web of science (2)
= Wangfang (n=441) The Cochrane Library(n=5)
‘E Sinomed (n=348) Embase(S)
Y
=
—
Tatol
n=1609
Duplicate recorders
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‘= (n=653)
@
e Recorders after
UJU duplicates removed
n=956
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= abstracts
'_E n=956
=
éﬁ —— Recorders excluded(n=798)
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Full texts assessd
for eligibility .
n=158 Recorders excluded,with
reasons(=99)
Non-randomized controlled
E e | trials(n=26)
-g v Interventions do not include
) Studies included in acupuncture-related therapies (n=32)
E Quantitative Not included outcome(n=29)
synthesis (network Researchs with no
meta-analysis) clear diagnostic criteria (n=9)
n=59 Duplicates(n=3)

Fig. 1: The Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart of the selection process

Quality assessment of the included studies

Two researchers (ZR and GY]J) independently
assessed the risk of bias. In the randomization
process, four RCTs (33,44,45,72) (6%) reported
random sequence generation and allocation con-
cealment and were rated low risk; 54 RCT's lack-
ing allocation concealment details were rated
some concerns. One RCT (28) (1.6%) used a
randomized method based on the otder of ad-
mission, which is not rigorous method and there-
fore lacked allocation concealment, and was rated
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high risk. Regarding deviations from intended
interventions, three RCTs (33,45,62) (5.5%) were
rated low risk, and the remaining 56 RCT's were
rated some concerns due to lack of blinding.
Three RCTs (41,48,71) (5.5%) reported incom-
plete outcome data, but the reasons for dropout
were clearly stated and did not affect the out-
come; the other 54 RCTs were rated low risk.
Regarding outcomes measurement, four RCTs
(33,45,62,69,72,73) (6.7%) wused blinding and
were rated low risk; the remaining 55 RCT's were
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rated some concerns. For selective reporting, one
RCT (33) (1.6%) reported a protocol, which was
rated low risk, whereas the remaining 58 were
rated some concerns. Overall, one RCT (1.6%)

was rated low risk, 57 RCTs (96.6%) some con-
cerns, and one RCT (1.6%) high risk. Quality as-
sessment results are demonstrated in Fig. 2.

As percentage (intention-to-treat)

Overall Bias

Selection of the reported result

Measurement of the outcome

Mising outcome data

Deviations from intended interventions

Randomization process

0 10 20

40 50 60 70 80 90 100

Low risk =~ Some concerns B High risk

Fig. 2: Risk of bias

The reporting quality of the acupuncture proce-
dures was assessed using the 17-item STRICTA
checklist. Among 59 studies, 53 described acu-
punctures; all 53 (100%) reported the acupunc-
ture style (Item 1la), needle type (Item 1b), and
points used (Item 2b). Twenty-seven studies
(52.94%) reported the "responses sought" (Item
2d); 42 (82.35%) described the needle retention
time (2f); 33 (64.70%) reported insertion depth
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(2¢); and 49 (96.07%) reported needle stimulation
(2e). Forty-eight (94.11%) reported the number
and frequency/duration of the sessions (Items 3a
and 3b). Only four (7%) reported needling cir-
cumstances (4b) and acupuncturist information
(5). None reported the "rationale for the control
or comparator” (Item 2a) or "number of needle
insertions per subject per session" (Item 6a) (Fig.

3).
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STRICTA assessment
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Fig. 3: Results of the Standards for Reporting Interventions in Clinical Trials of Acupuncture assessment for the
included studies

Results of pairwise meta-analyses

PSQI score reduction

Nine pairwise meta-analyses compared PSQI
score reductions (Supplementary 4-Table 1). CM
was inferior to MA, EA, MOX, MA+MOX, and
MA+AAS in terms of PSQI score reduction.
Both EA and MA were significantly different
from PLA. Other direct comparisons demon-
strated no significant differences.

Response rate

Eight pairwise meta-analyses compared response
rates (Supplementary 4-Table 2). MA, MOX,
MA+MOX, and MA+AAS were more effective
than CM. EA, MA+MOX, and MA+ACE were
more effective than MA. The direct comparisons
of AAS and CM demonstrated no significant dif-
ferences.
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Network meta-analysis

PSQI

Forty-nine RCT's involving 3932 participants with
10 therapies reported PSQI score reduction (Fig.
4a). The inconsistency test results demonstrated
that the PSQI scores included seven closed loops,
with IFs whose 95% ClIs included 0, indicating
no obvious inconsistencies (Fig. 4b). The NMA
demonstrated that MA, EA, MOX, MA+MOX,
and MA+AAS were superior to CM in PQSI re-
duction. EA and MA were significantly different
from PLA. The meta-analysis details are demon-
strated in Fig. 5. According to SUCRA, EA (0.79)
ranked highest for PSQI improvement, followed
by MA+ACE (0.68) and MA+AAS (0.63). The
ranking probability plot is demonstrated in Fig.
4c. As demonstrated by the funnel plot (Fig. 4d),
most included studies were distributed along the
vertical line, indicating a low likelihood of a small
sample effect.

92



Iran J Public Health, Vol. 55, No.1, Jan 2026, pp.87-100

psal b 95%CI Loop-specific =) d
a Loop IF (truncated) Heterogeneity(r')
5
2w
AF-J 595 (0.00,13.26) 6.505 ;
MA+MOX g
AEJ 459 (0.00,10.44) 6.490 e
5e
A-GJ 331 (0.00,9.14) 7.027 H
12}
AB-J 293 (0.00,8.68) 5.620
MAsA, ©
D-GJ 247 (0.00,8.96) 7.463
-20 0 20 40

DY — 085  (0.009.11) 7426 Effect size centred at comparison-specific pooled effect (ya-t)

A-B - 059 (0.00.2.47) 0225 ® AAS vs WA+AAS @ AASvs CM @ AAS vs MA+AAS @ CM vs WA+AAS
® CMvs EA ® CMvs MA © CMvs MA+AAS CM vs MA+IA
® CMvs MA+MOX ® CMvs MOX @ EAvs MA ® EAvs PLA

WA+AAS T © MAvs MA+AAS MAvs MA+IA ~ MAvs MA+MOX © MAvs PLA
0 47 114
c Treatment
1.001 - o —— ——
- ———— A= ._-gn-o AAS:0.4652
= -— - - - - - - o
= - - P > = =>  CM0.0912
Qo - — g
@ 0.75 - PR ST ~ EA07913
Qo - — S I - /
re) - — - - 1= = - MA05099
x - - - - =l oA
a . - e - - - = MA+AAS:0.6387
© 050 - - - - P
= - - - -z P . -, = MA+A0.5900
s z - - > e z - -
© - - - - - = MA+MOX0.5217
3025 - - ot - T o -0 - 4
- - - = - ==  MOX0.5366
g - — 2 - I = — - '/
o - - = - - —— e — - =+ PLA0.1788
o . - — - - = . )
0.001 - EEEE S S S D D e = e e = = W > WA+AAS:0.6862
25 50 75 10.0
Rank

Fig. 4: Comparison of acupuncture and related therapies on the Pittsburgh Sleep Quality Index
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Fig. 5: Network meta-analysis of the Pittsburgh Sleep Quality Index score and the response rate

Response rate

Fifty RCTs involving 4020 participants with 10
therapies reported response rates (Fig. 6a). The
inconsistency test demonstrated five closed loops.
One closed loop had an IF whose 95% CI ex-
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cluded 0, with a minimum IF value of 0.04 (Fig.
6b). The NMA demonstrated that MA, EA,
MA+MOX, MA+AAS , and MA+ACE were
more effective than CM. Five treatments, MA,
EA, MA+MOX, MA+AAS, and MA+ACE were
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significantly different from PLA (Fig. 5). The
SUCRA results demonstrated the hierarchy of the
response rates of the 10 treatments; MA+ACE
(SUCRA = 0.857) had the highest probability,
followed by EA (0.850) and MA+MOX (0.83).

Response rate
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Looy

p-spocitc

The ranking probability plot is presented in Fig.
6¢c. As shown by the funnel plot, most included
studies were evenly distributed on either side of
the vertical line X = 0, indicating a low likelihood
of a small sample effect (Fig. 6d).
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Fig. 6: Response rates associated with acupuncture and related therapies

Adverse events

Nine RCTs reported adverse events. Six studies
reported seven types of adverse events related to
MA+AAS and MA, including dizziness, fatigue,
nausea, rash, short-term stress, fainting during
acupuncture, and hematoma. Nine studies de-
scribed 89 adverse events related to CM. Details
are demonstrated in Supplementary 4c.

Discussion

This NMA included 59 RCTs comparing 11 acu-
puncture therapies. When PSQI scores decreased,
pairwise meta-analysis demonstrated that MA,
EA, MOX, MA+MOX, and MA+AAS were su-
perior to CM. MA and EA were more effective
than PLA. The NMA results were consistent with
these findings. For the response rate, MA, MOX,
MA+MOX, MA+ACE, and MA+AAS outper-
formed CM, with no direct comparisons with
PLA in clinical efficacy. MA+ACE was more ef-
fective than MA, EA, and MA+MOX. The NMA
demonstrated that MA, EA, MA+MOX,
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MA+AAS, and MA+ACE have greater efficacy
than that of CA and PLA. However, no signifi-
cant differences were observed among acupunc-
ture types, possibly due to a publication bias fa-
voring positive results. According to SUCRA
rankings, EA, WA+AAS, and MA+AAS showed
the highest probabilities for PSQI reduction,
whereas MA+ACE, EA, and MA+MOX ranked
highest for clinical efficacy.

The mechanisms of PSI remain unclear but may
involve reduced neurotransmitter functionality,
cerebral blood flow alterations, and abnormal
brain functions poststroke (87,88). Acupuncture
may modulate brain networks by regulating inter-
actions between functional regions and neuro-
transmitters  (89). In this NMA, EA and
MA+ACE improved PSQI scores and clinical
efficacy, respectively. EA, a modern acupuncture
technique using mild electrical current through
needles, stimulates specific meridians and im-
proves biological parameters, including sleep (90).
Stainless steel needle stimulation of bilateral
Shenmen (HT7) in adult male Sprague—Dawley
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(SD) rats for 20 minutes at 2 Hz increased rapid
eye movement (REM) sleep and altered
sleep/wake times, indicating that EA stimulates
HT7 cells to improve sleep dysfunction by regu-
lating the brain-derived neurotrophic factor
(BDNF)-mediated endoplasmic reticulum stress
response in the medial septum (91).

The therapeutic effects observed in this NMA
likely stem from neurobiological processes in-
volved in sleep regulation and neural repair post-
stroke. PSI involves disrupted neurotransmitter
homeostasis  (particularly — glutamate/gamma-
aminobutyric acid [GABA] and monoamines),
altered cerebral perfusion or microcirculation,
and maladaptive plasticity or network dysfunc-
tion in hippocampal and limbic circuits. Acu-
puncture may alleviate these abnormalities by
modulating neurotransmission, neurotrophic sig-
naling, neuroinflammation, oxidative stress, and
circuit-level connectivity (92, 93, 94).

This NMA analyzed only the effects of acupunc-
ture and related therapies for PSI using PSQI
scores and response rates. The Athens Insomnia
Scale (AIS), 5-hydroxytryptamine (5-HT), dopa-
mine (DA), and polysomnography (PSG) can be
used as outcomes to monitor sleep quality.
MA+AAS lowered AIS scores, prolonged total
sleep time, and improved sleep efficiency. Acu-
puncture increased 5-HT and DA levels, but
these outcomes were excluded due to limitations
in the original literature data. This NMA will be
updated if more RCTSs incorporate additional in-
dicators.

This study has some limitations. First, publication
bias and regional restriction to Chinese studies
may have limited international dissemination and
reduced generalizability. Future research should
follow international reporting standards and tar-
get high-impact journals. Second, most RCTSs
lacked follow-up and consistent parameter re-
porting; only a few studies specified key parame-
ters (including EA frequency or stimulation dura-
tion). This inconsistency hinders the evaluation
of sustained efficacy and dose—response relation-
ships. Third, the methodological quality of many
studies was suboptimal, characterized by small
sample sizes, unclear blinding procedures, and
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insufficient compliance with the Consolidated
Standards of Reporting Trials (CONSORT) and
STRICTA guidelines. Future RCTs should
strengthen randomization, allocation conceal-
ment, and standardized reporting of acupuncture
procedures to improve reproducibility. Fourth,
regarding outcome assessment, the current analy-
sis focused primarily on PSQI and response rate,
whereas other sleep-related biomarkers, including
AIS, 5-HT, dopamine, and PSG-derived metrics,
were underreported. Future trials should incorpo-
rate these parameters to comprehensively evalu-
ate acupuncture’s effects on neurophysiological
sleep regulation.

Conclusion

This NMA supports the effectiveness of acu-
puncture and related therapies for PSI. EA
demonstrated the greatest improvement in sleep
quality (PSQI score), while MA+ACE achieved
the highest clinical response rate, offering opti-
mal benefits for PSI. Further high-quality, multi-
center RCTs with standardized protocols and
long-term assessments are required to validate
and refine these results.

Supplementary materials

Supplementary 1: PRISMA-NMA statement re-
porting standard checklist; Supplementary 2:
search strategies for each database; Supplemen-
tary 3: main characteristics of the included ran-
domized controlled trials; Supplementary 4: pair-
wise comparisons and adverse events.

Journalism Ethics considerations

Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission,
redundancy, etc.) have been completely observed
by the authors.

Available at:  http://ijph.tums.ac.ir



Chen et al.: Effectiveness and Safety of Acupuncture and Related Therapies ...

Funding

This research is funded by China Postdoctoral
Science Foundation, 77th Batch of General Pro-
grams (2025M773969), Natural Science Founda-
tion of Henan Province (242300421527). Henan
Joint Funds Cultivation Program
(222301420083), and Henan Province Special
Scientific Research Project on Traditional Chi-
nese Medicine (20222YZD12).

Data availability statement

All the data generated or analyzed during this
study are included in this published article and its
supplementary information files, and further in-
quiries can be directed to the corresponding au-
thor.

Conflict of interest

The authors declare that they have no competing
interests.

References

1. GBD 2019 Stroke Collaborators (2021). Global,
regional, and national burden of stroke and its
risk factors, 1990-2019: a systematic analysis
for the Global Burden of Disease Study. Laz-
cet Neurol, 20 (10): 795-820.

2. Tu WJ, Zhao Z, Yin P, et al (2023). Estimated
Burden of Stroke in China in 2020. [AM.A
Netw Open, 6 (3):¢231455.

3. Pajediene E, Pajeda A, Urnieziute G, et al (2020).
Subjective and objective features of sleep dis-
orders in patients with acute ischemic or
hemorrhagic stroke: It is not only sleep ap-
noea which is important. Med Hypotheses,
136:109512.

4. Baylan S, Gritfiths S, Grant N, et al (2020). Inci-
dence and prevalence of post-stroke insom-
nia: A systematic review and meta-analysis.
Sleep Med Ren, 49:101222.

5. Matas A, Amaral L, Patto AV (2022). Is post-
ischemic stroke insomnia related to a negative
functional and cognitive outcome?. Sikep Med,

Available at:  http://ijph.tums.ac.ir

10.

11.

12.

13.

14.

15.

16.

17.

94:1-7.

Duss SB, Bernasconi C, Steck A, et al (2023).
Multiple sleep-wake disturbances after stroke
predict an increased risk of cardio-
cerebrovascular events or death: A prospec-
tive cohort study. Eur | Neurol, 30 (6):1696-
1705.

Fan M, Sun D, Zhou T, et al (2020). Sleep pat-
terns, genetic susceptibility, and incident cat-
diovascular disease: a prospective study of
385 292 UK biobank participants. Eur Heart ],
41 (11):1182-1189.

Bartoli F, Clerici M, Crocamo C, et al (2018). In-
somnia as an additional clinical correlate of
suicidal ideation after stroke. Gen Hosp Psychia-
#ry, 51:126-127.

Gortgoni M, D'Atri A, Lauri G, et al (2013). Is
sleep essential for neural plasticity in humans,
and how does it affect motor and cognitive
recovery? Nezural Plast, 2013:103949.

Su Q, Zou D, Gai N, et al (2022). Traditional
Chinese Medicine for Post-stroke Sleep Dis-
orders: The Evidence Mapping of Clinical
Studies. Front Psychiatry, 13:865630.

Goldschen-Ohm MP (2022). Benzodiazepine
Modulation of GABAA Receptors: A Mech-
anistic Perspective. Biomwlecules, 12 (12):1784.

Topcuoglu MA, Saka E, Silverman SB, et al
(2017). Recrudescence of Deficits After
Stroke: Clinical and Imaging Phenotype, Trig-
gers, and Risk Factors. [AMA Neurol, 74
(9):1048-1055.

Yue JL, Chang XW, Zheng JW, et al (2023). Ef-
ficacy and tolerability of pharmacological
treatments for insomnia in adults: A systemat-
ic review and network meta-analysis. Skep Med
Rev, 68:101746.

Ye Z, Lai H, Ning ], et al (2024). Traditional
Chinese medicine for insomnia: Recommen-
dation mapping of the global clinical guide-
lines. | Ethnopharmacol, 322:117601.

Birch S, Lee MS, Alrack T, et al (2018). Over-
view of treatment guidelines and clinical prac-
tical guidelines that recommend the use of
acupuncture: A bibliometric analysis. | Aern
Complement Med, 24 (8):752—769.

Qiu X, Han NS, Yao JX, et al (2021). Acupunc-
ture Reduced the Risk for Insomnia in Stroke
Patients: A Propensity-Score Matched Cohort
Study. Front Aging Neurosci, 13:698988.

Yang ] (2021). Acupuncture treatment for post-

96



97

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Iran J Public Health, Vol. 55, No.1, Jan 2026, pp.87-100

stroke insomnia: A systematic review and me-
ta-analysis of randomized controlled trials.
Complement Ther Clin Pract, 44:101396.

Hutton B, Salanti G, Caldwell DM, et al (2015).
The PRISMA extension statement for report-
ing of systematic reviews incorporating net-
work meta-analyses of health care interven-
tions: checklist and explanations. Awn Intern
Med, 162 (11):777-784.

Shea BJ, Reeves BC, Wells G, et al (2017). AM-
STAR 2: a critical appraisal tool for systematic
reviews that include randomised or non-
randomised studies of healthcare interven-
tions, or both. BM]J, 358:j4008.

Sateia MJ (2014). International classification of
sleep disorders-third edition: highlights and
modifications. Chest, 146 (5):1387-1394.

Chen YF (2002). Chinese classification of mental
disorders (CCMD-3): towards integration in
international classification. Psychopathology, 35
(2-3):171-175.

MacPherson H, Altman DG, Hammerschlag R,
et al (2010). Revised STandards for Reporting
Interventions in Clinical Trials of Acupunc-
ture (STRICTA): extending the CONSORT
statement. | _Alten  Complement Med, 16
(10):ST1-14.

Sterne JAC, Savovi¢ |, Page M, et al (2019). RoB
2: a revised tool for assessing risk of bias in
randomised trials. BM]J, 366:14898.

Higgins JP, Thompson SG, Deeks ]J, et al
(2003). Measuring inconsistency in meta-
analyses. BM]J, 327 (7414):557-560.

Jansen JP, Crawford B, Bergman G, et al (2008).
Bayesian meta-analysis of multiple treatment
comparisons: an introduction to mixed treat-
ment comparisons. Vale Health, 11 (5):956-
964.

Bacek E, Ferron JM (2021). Bayesian Analysis for
Multiple-baseline Studies Where the Variance
Differs across Cases in OpenBUGS. Dev Nexu-
rorehabil, 24 (2):130-143.

Chaimani A, Higgins JP, Mavridis D, et al (2013).
Graphical tools for network meta-analysis in
STATA. PLoS One, 8 (10):¢76654.

Liu T, Li W, Zhang W, et al (2023). Effect of
warm needling at Sanyinjiao combined with
auricular acupressure on insomnia in eldetly
patients after stroke. Chinese Journal of Gerontol-
0y, 43 (4):858-861.

Zhang YY, Shi ZX, Lu YY (2023). Clinical ob-

30.

31.

32.

33,

34.

35.

36.

37.

38.

39.

servation of acupuncture combined with au-
ricular acupressure for post-stroke insomnia
and its effect on cerebral blood flow velocity.
Shanghai Jonrnal of Acupuncture, 42 (4):336-341.

Zhang HJ, Yue L], Ma Q, et al (2022). Clinical
observation of chronotherapy-based auricular
acupressure for insomnia after ischemic
stroke. Chinese Jonrnal of Traditional Chinese
Medicine, 37 (2):1198-1200.

Liu JH, Huang HY, Lii SH, et al (2022). Thera-
peutic effect of Xingnao Kaigiao combined
with Wumen Shibian acupuncture on insom-
nia after ischemic stroke and its influence on
cerebrovascular reactivity. Shaanxi Journal of
Traditional Chinese Medicine, 43 (1):121-123.

Liu XH, Zhou X, Wang Y, et al (2022). Clinical
observation on acupuncture at Zhaohai and
Shenmai combined with auricular acupressure
for post-stroke insomnia. Sichuan Traditional
Chinese Medicine, 40 (10):194-197.

Cao Y, Yan Y], Xu JY, et al (2022). Acupuncture
for insomnia after ischemic stroke: an asses-
sor-participant  blinded, randomized con-
trolled trial. Acypunct Med, 40 (5):443-452.

Li CY, Jin LT, Ma YQ, et al (2022). Clinical study
on Xin-Nao Gongzhi acupuncture for sleep
thythm disorders after ischemic stroke. Infor-
mation on Traditional Chinese Medicine, 39 (1):60—
04.

Yu X]J (2021). Clinical efficacy of acupuncture at
Siguan combined with auricular acupressure
for post-stroke insomnia. Chinese General Prac-
tice, 24 (§1):175-176.

Xing Y, Kong LI, Li Y, et al (2021). Effect of
acupuncture at Wuzangshu combined with
moxibustion at Yongquan on serum 5-HT
and dopamine levels in stroke patients with
insomnia. Shaanxi Jonrnal of Traditional Chinese
Medicine, 42 (12):1773-1775,1782.

Liu Y, Chen CY (2021). Clinical observation of
electroacupuncture at Shenmen and Neiguan
for post-stroke insomnia. liformation on Trad-
tional Chinese Medicine, 38 (10):68-71.

Chen Y, Wang XD, Zhang WD, et al (2021).
Clinical observation on 28 cases with stroke-
related insomnia treated by moxibustion. Josur-
nal of Gansu University of Chinese Medicine, 38
(2):56-61.

Zhan DM, Li WL, Ma FX| et al (2021). Clinical
efficacy of resolving blood stasis, opening the
orifices and tranquillizing the mind with acu-

Available at:

http://ijph.tums.ac.ir



40.

41.

42.

43,

44,

45.

46.

47.

48.

Available at:

Chen et al.: Effectiveness and Safety of Acupuncture and Related Therapies ...

puncture in treating poststroke insomnia with
blood stasis and internal obstruction. Chinese
Journal  of  Integrative  Medicine  on  Cardio-
Cerebrovascular Disease, 19 (20):3590-3593.

Song SL, Zhou X], Zheng 1.Q) (2021). Effect of
auricular acupressure combined with acu-
puncture on sleep quality and neurotransmit-
ters in patients with post-stroke sleep disor-
dets. Modern Journal of Integrated Traditional Chi-
nese and Western Medicine, 30 (3):290-293.

Sun YN, Wang Q, Liang WY, et al (2023). Clini-
cal observation of the “Tiao Du An Shen”
acupuncture method for sleep disorders after
cerebral infarction. Henan Traditional Chinese
Medicine, 43 (1):107-111.

Wu JL, Pan WD, Yu HL, et al (2021). Therapeu-
tic effect of “Jins Three-Needle” Shen-
regulating acupuncture on sleep disorders in
elderly patients with post-stroke depressive
state. Clnical Journal of Chinese Medicine, 13
(21):95-97.

Lai HS. Clinical observation on the therapeutic
effect of Quxue Shengxin acupuncture com-
bined with moxibustion with large moxa stick
for post-stroke insomnia. [Master’s thesis|.
Guangzhou University of Chinese Medicine,
Guangzhou; 2019.

Liang FN. Observion the clinical effect of elec-
tronic needle twister combined with conven-
tional acupuncture on insomnia after stroke
based on the type of liver depression forming
fire.[Master’s thesis|. Heilongjiang University
of Chinese Medicine, Heilongjiang; 2020.

Cao Y, Yan YJ, Liu YP, et al (2020). Randomized
controlled study of Tiao Du An Shen acu-
puncture for post-stroke insomnia. Shanghai
Journal of  Acupuncture and Moxibustion, 39
(3):280-284.

Wang HT, Wang Y, Wu HY (2020). Clinical ob-
servation of acupuncture combined with
moxibustion at Yongquan (KI1) for post-
stroke insomnia. Clinzcal Journal of Traditional
Chinese Medicine, 32 (6):1106-1109.

Sun C. The effect of Tongduzhongshenzhen ac-
upuncture on serum orexigenin A level in pa-
tients with poststroke insomnia and its thera-
peutic efficacy. [Master’s thesis|. Anhui Uni-
versity of Traditional Chinese Medicine, An-
hui; 2021.

Yang, L, Guo, Y. G, Lin, W Y, et al (2020). Clini-
cal study of acupuncture combined with au-

http://ijph.tums.ac.ir

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

ricular seed-pressing for post-stroke insomnia.
Chinese General Practice, 23 (S2) : 213-216.

Liu L, Ii MX (2020). Therapeutic efficacy of
warm acupuncture combined with auricular
pressure pills in the treatment of insomnia of
heart-spleen deficiency type in ischemic
stroke. World | Skep Med, T (4):603—605.

Wang Q (2020). Clinical efficacy of acupuncture
in treating poststroke sleep disorder and eval-
uation of its effect on neurological function.
Front Med, 10 (32):217-218.

Wang ZH, Wang EL (2020). Clinical observation
of auricular acupressure for post-stroke in-
somnia. Hubei Journal of Traditional Chinese
Medicine, 42 (1) : 33-34.

Guo Y G, Sun GW, Hu JK, et al (2020). Effect
of body acupuncture combined with auricular
acupressure on post-stroke insomnia. Sihuan
Journal of Traditional Chinese Medicine, 38 (7) :
195-198.

Wu YC (2020). Therapeutic effect of conven-
tional acupuncture combined with snap ther-
apy in patients with poststroke insomnia.
World Abstracts of Recent Medical Information, 20
(96):208-209.

Luo Lh, Li CS (2020). Clinical observation on
the treatment of poststroke insomnia by four
divine needles with hand wisdom needle.
Journal of Practical Chinese Medicine, 36 (04):513-
514.

Fan, Y. Y (2019). Analysis of symptom out-
comes in post-cerebral infarction insomnia
treated with acupuncture combined with au-
ricular therapy. Journal of Practical Traditional
Chinese Internal Medicine, 33 (11) :83-85.

Huang, X, Jia, S. Y, Chen, S (2019). Clinical ob-
servation on treatment of post-stroke insom-
nia by acupuncture and moxibustion of in-
vigorating spleen and regulating spirit. I zao-
ning Journal of Traditional Chinese Medicine, 46
(9) :1943-1940.

Yang, X (2019). Clinical efficacy of acupuncture
in treating post-stroke sleep disorders and its
effect on neurological function. Dietary Science,
(06) :65.

Luo, X. Obsetvation on clinical efficacy of acu-
puncture point submerged needle in the
treatment of post-stroke insomnia [Master’s
thesis|. Liaoning University of Traditional
Chinese Medicine, Liaoning; 2020.

Lao XT, Peng LY, Lian Y H, et al (2018). Acu-

98



99

60.

61.

62.

63.

64.

65.

60.

67.

68.

Iran J Public Health, Vol. 55, No.1, Jan 2026, pp.87-100

puncture combined with auricular acupoint
seed-pressing for refractory post-stroke in-
somnia. Henan Traditional Chinese Medicine, 38
9) :1367-1369.

Xie X]J (2018). Clinical observation on the effica-
cy of acupuncture in treating post-stroke
sleep disorders and its effect on neurological
tunctions. Modern Journal of Integrated Traditional
Chinese and Western Medicine, 27 (29) :3271—
3273.

Yang K, Li XY, Zhang L, Wang, Q (2020). Clini-
cal observation on the efficacy of Xingnao
Kaiqiao acupuncture method combined with
auricular acupuncture in the treatment of
post=stroke sleep disorders. Journal of Tianjin
University of Traditional Chinese Medicine, 39 (6) :
05-68.

Jiang YY. Study on the efficacy of electroacu-
puncture of Sishencong to improve sleep and
cognitive function in poststroke insomnia pa-
tlents, [Master’s thesis|, Heilongjiang Universi-
ty of Traditional Chinese Medicine, Hei-
longjiang, 2021.

Li, JX (2017). Clinical study on the regulatory ef-
fect of acupuncture on wakefulness state in
patients with post-stroke insomnia. .4etz Chi-
nese Medicine, 32 (12) :2544-2548.

Liang X L (20106). Effect of auricular acupressure
therapy on sleep quality and neurological def-
icits in patients with post-stroke sleep disor-
dets. Journal of Hebei Traditional Chinese Medicine
and Pharmacolggy, 31 (2) :37-39.

Zhang Y, Li XI,, Fang LQ, et al (2016). PSQI-
based evaluation of the efficacy of Five-
Element music therapy combined with auric-
ular acupressure for post-stroke insomnia.
China Journal of Traditional Chinese Medicine and
Pharmacy, 31 (8) :3063-30065.

Fu L, Ma CY, Tang L, et al (20106). Clinical ob-
servation of even-needling acupuncture for
post-stroke insomnia with depression. Shang-
hai Journal of Acupuncture and Moxibustion, 35
(10) : 1184-1186.

Xu Q, Zhan DQ, Huang FX (2016). Clinical ob-
servation of scalp acupuncture combined
with Back-Shu acupoint thread-embedding
therapy for insomnia during stroke recovery.
Shanghai Journal of Acupuncture and Moxibustion,
35 (2) :157-159.

Liu YE Ma XM, Yan B (2016). Observation on
the therapeutic effect of acupuncture with

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

moxibustion at Baihui point in the treatment
of post-stroke insomnia. Shangbai Journal of
Acupuncture and Moxibustion, 35 (3) :2270-272.

Zhao JY. Clinical study of acupuncture with au-
ricular pressure seed point for the treatment
of post-stroke insomnia [Master’s thesis|.
Chengdn University of "Traditional Chinese Medicine
2017.

Tang, Y, Zhang, S. X (2015). Clinical observation
of acupuncture at the “Three Shen Acu-
points” for post-stroke insomnia. Journal of
Cardiovasentar and Cerebrovascular Diseases of Inte-
grated Traditional Chinese and Western Medicine, 13
(16) :1885-1887.

Yang HQ. Effect of Du-meridian ginger-garlic
separated moxibustion on insomnia and neu-
rological rehabilitation after cerebral infarction
[Master’s thesis|. Hunan University of Traditional
Chinese Medicine, 2015.

Zhang HY, et al. Clinical study on the treatment
of post-stroke insomnia by acupuncture with
auricular pressure [Master’s thesis|. Chengdu
University of Chinese Medicine; 2015.

Yang J, et al. Clinical study of acupuncture with
auricular pressure seed-point for the treat-
ment of post-stroke insomnia [Master’s the-
sis]. Chengdu University of Traditional Chi-
nese Medicine; 2016.

Bi YZ, He XP, Zhang DC, et al (2013). Clinical
study of “Mian San Zhen” acupuncture for
post-stroke sleep disorders in 20 cases.
Guangxi Journal of Traditional Chinese Medicine,
36 (6) :25-20.

Wei YH, Chen JG (2012). Comparison of thera-
peutic efficacy for sleep disorders in patients
with acute stroke. Shandong Journal of Tradition-
al Chinese Medicine, 31 (5) : 338-339.

Huang M, Gao SH (2012). Observation on the
effect of acupuncture in patients with post-
stroke sleep disorders. Journal of Clinical Acu-
puncture and Moxibustion, 28 (10):15-16.

Sun YZ, Xia KP (2011). Clinical observation of
acupuncture combined with auricular acu-
pressure for post-stroke insomnia. Shanghai
Journal of Acupuncture and Moxcibustion, 30 (6) :
363-365.

Wang Y (2011). Clinical observation of the
“Duyuan Tongdiao” acupuncture method for
post-stroke insomnia. Guangxi Journal of "Trad-
tional Chinese Medicine, 34 (3) : 22-23.

Xia KP, et al. Clinical study of acupuncture

Available at:

http://ijph.tums.ac.ir



80.

81.

82.

83.

84.

85.

80.

87.

Available at:

Chen et al.: Effectiveness and Safety of Acupuncture and Related Therapies ...

combined with auricular acupressure for the
treatment of post-stroke insomnia [Master’s
thesis|. Heilongjiang University of Traditional
Chinese Medicine; 2012.

Gao YE, Wan YP, Xu X (2009). Clinical observa-
tion of acupuncture at the Thirteen Ghost
Acupoints for post-stroke insomnia. Hubei
Journal of Traditional Chinese Medicine, 31 (5) :
24-25.

Zhang J], et al. Clinical efficacy of acupoint cat-
gut embedding for insomnia in patients re-
covering from stroke [Master’s thesis].
Guangzhou University of Chinese Medicine;
2009.

Liang BM (2008). Auricular pressure for the
treatment of sleep disorders during recovery
from cerebral infarction: A clinical study of
47 cases. Henan Traditional Chinese Medicine,
(11) : 77-78.

Lu YY, Li ZZ, Ye FW, et al (2008). Clinical ob-
servation of the Yishen Tiaodu Yangxin acu-
puncture method for post-stroke insomnia in
25 cases. Jiangsu Journal of Traditional Chinese
Medzcine, (7) :59-61.

Li TB (2007). Clinical observation of acupunc-
ture for post-stroke insomnia. Chinese Journal
of Rebabilitation Theory and Practice, (7):656—657.

Liu JH, Huang JH, Chen XH (20006). Therapeu-
tic effect of acupuncture in 32 cases of post-
stroke insomnia. International Medicine Health
Guidance News, (16):107-108.

Wang Y, Zhao ZF, Wu Y, et al (2004). Clinical
evaluation of acupuncture for post-stroke
depression with insomnia. Chinese Acupuncture
Maovcibustion, (9): 13-16.

Zhang W, Li E Zhang T (2017). Relationship of
nocturnal  concentrations of  melatonin,
gamma-aminobutyric acid and total antioxi-

http://ijph.tums.ac.ir

88.

89.

90.

91.

92.

93.

94.

dants in peripheral blood with insomnia after
stroke: study protocol for a prospective non-
randomized controlled trial. Neural Regen Res,
12 (8): 1299-1307.

Wang H, Huang Y, Li M, et al (2022). Regional
brain dysfunction in insomnia after ischemic
stroke: A resting-state fMRI study. Front New-
rol, 13:1025174.

Yuan XC, Zhu B, Jing X H; et al (2018). Electro-
acupuncture potentiates cannabinoid recep-
tor-mediated descending inhibitory control in
a mouse model of knee osteoarthritis. Front
Mol Neurosci, 11:112.

Liu Y, Feng H, Liu W] et al (2017). Regulatory ef-
fects of acupuncture on arousal state and its
neuro-electrophysiological mechanisms in pa-
tents with primary insomnia. Zhongguo Zhen
Jin, 37 (1):19-23.

Seo SY, Ryu Y (2022). Electroacupuncture stimu-
lation of HT7 alleviates sleep disruption fol-
lowing acute caffeine exposure by regulating
BDNF-mediated  endoplasmic  reticulum
stress in the rat medial septum. Biomsed Phar-
macother, 155:113724.

Lee S, Kim SN (2023). The effects of acupunc-
ture on sleep disorders and its underlying
mechanism: a literature review of rodent stud-
ies. Front Neurosci, 17:1243029.

Cui J, Song W, Jin Y, et al (2021). Research Pro-
gress on the Mechanism of the Acupuncture
Regulating  Neuro-Endocrine-Immune Net-
work System. 17 8¢, 8 (8):149.

Pan W, Wang S, Liu Y, et al (2025). Electroacu-
puncture ameliorates sleep  deptivation-
induced insomnia in mice by regulating the
dopaminergic projections from VTA to NAc.
Exp Neurol, 392:115351.

100



