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Backgroundand Objective. Poststroke dysphagia is one of the most common stroke complications with high morbidity and long
course, while acupuncture treatment is easily accepted by patients due to its reliability, feasibility, simple operation, low price, and
quick e�ect. Our objective was to evaluate the e�cacy of manual acupuncture in poststroke dysphagia patients. Methods.
Databases including Medline, Web of Science, PubMed, Cochrane Library databases, EMBASE, CNKI (China National
Knowledge Infrastructure), WanFang (WanFang Database), and VIP (Chongqing VIP) were searched from inception until Aug
19, 2022. Data were analyzed using Revman 5.3, Stata 14.0, and TSA 0.9.5.10 Beta software. Evidence quality evaluation was
performed by using GRADE pro£ler 3.6. Results. A total of 33 randomized control trials (RCTs) enrolled 2680 patients. Meta-
analysis results revealed that compared to rehabilitation, acupuncture decreased water swallow test (WST) and standard
swallowing assessment (SSA) scores. Meanwhile, in contrast to rehabilitation alone, integration of acupuncture with rehabilitation
e�ectively decreased WST and SSA scores; improved swallowing scores of video¥uoroscopic swallowing study (VFSS),
swallowing scores of Fujishima Ichiro, Barthel index (BI), and swallowing quality of life questionnaire (SWAL-QOL); reduced the
aspiration rates as well as aspiration pneumonia; and shortened the duration of empty swallowing and the duration of 5mL water
swallowing. Pooled analysis did not reveal any signi£cant di�erences in dysphagia outcome severity scores (DOSS)
(p � 0.15> 0.05p) between the acupuncture group combined with rehabilitation group and the rehabilitation group alone. After
the risk-of-bias assessment, these studies were not of low quality, except in terms of allocation concealment and blindness.
Evidence quality evaluation showed that allocation concealment and blindness led to a downgrade and primary outcomes’
evaluation of acupuncture combined with rehabilitation were ranked as moderate-quality evidence while acupuncture alone was
ranked as low-quality. Conclusion. �is meta-analysis provided positive pieces of evidences that acupuncture and acupuncture
combined with rehabilitation were better than using rehabilitation alone in the treatment of poststroke dysphagia.

1. Introduction

Dysphagia, whose typical clinical manifestations include
sialorrhea, bradymasesis, coughing, and choking when
drinking water or eating, is prevalent among stroke patients
[1]. A cohort study in South London revealed a 15%–37%

prevalence rate of dysphagia among £rst-ever stroke patients
who were recorded in the South London Stroke Register
between 2001 and 2018 [2]. An Asian study reported a 36.3%
incidence of dysphagia among stroke patients [3]. Poten-
tially, dysphagia a�ects the quality of life, increases the
occurrence of malnutrition, and prolongs hospital stay.
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Moreover, dysphagia patients are likely to suffer from
pneumonia, resulting in death [4].

/e current professional rehabilitation therapies include
exercises that improve the coordination of muscle move-
ments in the mouth and throat. Besides, applications of
nasogastric tubes remain a priority for severe dysphagia
patients with high aspiration risks [5]. Long periods of re-
habilitation are difficult to sustain while exercises require
close monitoring, leading to additional financial and man-
power burdens. /e placement of a nasogastric tube through
the nose of a patient is associated with pain and bad post-
operative memories. Additionally, a limited number of drugs,
including capsaicin, nifedipine, and methylprednisolone have
been reported to treat dysphagia. However, their therapeutic
actions and long-term effects remain unclear [6–8]. /us,
alternative therapies, including acupuncture, neuromuscular
electrical stimulation (NMES), transcranial magnetic stimu-
lation (TMS), and balloon dilation among others, are easily
accepted by patients [9]. However, these new rehabilitation
technologies will cause more or less pain and discomfort to
patients. Instruments such as NMES and TMS require the
hospital to purchase corresponding instruments, and the
treatment costs are high, making it difficult for primary
hospitals’ application. In addition, due to the lack of clinical
research on NMES and TMS, parameters such as stimulation
target selection, electrical stimulation frequency, duration,
and course of treatment are still unclear [10, 11]. Pain and
other discomforts will occur during the application of balloon
dilatation and the course of treatment is generally more than
15 days, which will cause psychological pressure on patients.
Acupuncture was first promoted by the World Health Or-
ganization (WHO) in 1979 [12] and has been extensively been
used to treat various neurological diseases in China. By
overcoming the serious side effects associated with chemical
drugs, acupuncture is considered a “natural, green, and time-
honored” therapy that is accepted by a majority of patients
because of its reliability, feasibility, simple operation, low
price, and instant effects [13].

However, the existing systematic reviews in some aspects
should be improved. For instance, the included studies are of
low quality, the level of clinical evidence cannot be estab-
lished, and acupuncture methods, as well as acupoints in
different studies, significantly vary. A recent review on
swallowing therapy [14] from the Cochrane database put
forward that acupuncture could not improve the swallowing
capacity of patients. However, there was significant het-
erogeneity in the included articles and no corresponding
explanation was given, moreover, the review [14] mentioned
that the quality of evidence ranged from “very low” and
“low”. /e topic is of importance to clinicians and policy-
makers because the significance of unconventional treat-
ments, such as acupuncture is controversial. /erefore, we
aimed at providing higher-quality evidence and at exploring
the clinical efficacy of acupuncture on poststroke dysphagia.
We only included high-quality RCTs (the modified Jadad
scores were equal to or above 4 points). Further, “manual”
acupuncture and locations of acupoints were specified to
minimize clinical heterogeneities.

2. Materials and Methods

2.1. Study Registration. We conducted a protocol of sys-
tematic review and meta-analysis following preferred
reporting items for systematic reviews and meta-analyses
protocol (PRISMA-P). Meanwhile, the study was registered
on the PROSPERO (International prospective register of
systematic reviews) on July 8, 2021, and the registration
number is CRD42021258346.

2.2. Search Strategy. Two independent reviewers (Jiang. HL
and Zhang. Q) searched databases including Medline, Web
of Science, PubMed, Cochrane Library databases, EMBASE,
CNKI (China National Knowledge Infrastructure), Wan-
Fang (WanFang Database), and VIP (Chongqing VIP) from
inception until Aug 19, 2022, and found no language re-
striction. Based on the characteristics of each database to
develop the corresponding retrieval strategy, the following
English keywords were used|: (stroke ∗ OR Poststroke OR
Cerebrovascular OR CVA ∗ OR Apoplexy OR Vascular
Accident ∗ OR brain OR Cerebral ∗ ) and (Point ∗ OR
Acupuncture OR Acupoint ∗ ) and (Swallowing Disorder ∗
OR Dysphagia OR Deglutition Disorder ∗ ) and (Ran-
domized OR RCT OR Randomly) and (Trial ∗ ). /e search
strategy is listed in Table S1.

2.3. Inclusion Criteria. /e inclusion criteria for the se-
lected literature were as follows: (i) patients with dys-
phagia after stroke; (ii) clinical randomized controlled
trials comparing manual acupuncture with rehabilitation
therapy for the treatment of poststroke dysphagia; the
manual acupuncture study group included acupuncture
alone or acupuncture coupled with rehabilitation therapy
to treat dysphagia; the control group was treated with
rehabilitation therapy; (iii) in duplicated published arti-
cles, the one with more complete data was included; and
(iv) literature that included acupoints located around the
nape, neck, or throat.

Note: the diagnostic criteria for poststroke dysphagia
refers to “Diagnostic Criteria of Cerebrovascular Diseases in
China (version 2019) [15]” and “European Stroke Organi-
zation and European Society for Swallowing Disorders
Guideline for the Diagnosis and Treatment of Poststroke
Dysphagia [16].” Clinical manifestations include stroke
patients choking on drinking water or voice changes, dys-
arthria, abnormal gag reflex, and cough after eating.

Rehabilitation therapy for swallowing disorders includes
indirect training and direct training [17]. Direct training is
related to the eating process. Indirect training includes the
following: (1) breathing training, (2) oral exercise training,
(3) oral sensorimotor training, (4) vocal cord closure
training (5) supraglottic swallowing and ultrasound
supraglottic swallowing, (6) Mendelsohn maneuver, (7)
Shaker training, (8) Masako technique, (9) K-point stimu-
lation, (10) low-frequency electrical stimulation, (11) swal-
lowing apraxia training, (12) esophageal dilation, and (13)
intermittent oroesophageal tube feeding.
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2.4. Exclusion Criteria. /e exclusion criteria were as fol-
lows: (i) articles whose full literature was unavailable and (ii)
if the quality of the article, as evaluated by the modified
Jadad scale, was rated as low quality (Jadad＜ 4), then it was
excluded.

2.5. Outcome

2.5.1. Primary Outcomes. /e primary outcomes were as
follows:

Water swallow test (WST)
Video fluoroscopic swallowing study (VFSS)

2.5.2. Secondary Outcomes. /e secondary outcomes were
as follows:

Standard swallowing assessment (SSA) scores
Swallowing scores of Fujishima Ichiro
/e rates of aspiration
/e rates of aspiration pneumonia
/e dysphagia outcome severity score (DOSS)
Barthel index (BI)
Swallowing quality of life questionnaire (SWAL-QOL)
Duration of empty swallowing
Duration of 5mL water swallowing

2.6. Data Extraction. Two independent reviewers (Jiang.
HL and Zhang. Q) searched and screened the works of the
literature and then extracted the general information of the
included trials, involving the name of the first author, year
of publication, source of diagnosis, sample size, age of
participants, RCTs districts, types of stroke, duration of
dysphagia after stroke, intervention measures, the course of
the intervention, outcome indicators, and the information
about acupuncture treatment (including reinforcing and
reducing, acupoints, and needle retaining time). If any
inconsistency is being raised up, then the decision would be
made through discussion, and if the discrepancies still
persisted, then the third reviewer (Zhao Q) would make the
final decision.

2.7. Risk-of-Bias Assessments. Each study was classified as
“low,” “high,” or “unclear risk of bias” at the following items:
①random sequence generation (selection bias),②allocation
concealment (selection bias),③ blinding of participants and
personnel (performance bias), ④blinding of outcome as-
sessment (detection bias), ⑤ incomplete outcome data
(attrition bias), ⑥ selective reporting (reporting bias), and
⑦ Other bias. Two independent reviewers (Jiang. HL and
Zhang. Q) evaluated the methodological quality and the risk
of bias of the included RCTs separately and discussed on
resolving the disagreements, based on the Cochrane risk-
of-bias criteria [18]. If two reviewers were divided over risk-
of-bias assessments, then the third reviewer (Zhao Q) would

be consulted to confirm the judgment and to finally reach
a consensus on all items.

2.8. Data Synthesis and Statistical Analysis. Data synthesis
was performed using the Review Manager software 5.4
(developed by the UK’s International Cochrane Collabo-
ration) and Stata 14.0 (developed by the USA’s StataCorp
LLC). Relative risks (RR) were used as the effect analysis
statistics for dichotomous variables, while the weighted
mean difference (WMD) and a 95% confidence interval (CI)
were calculated for continuous variables. /e chi-square test
was used to establish statistical heterogeneity between data
of included trials; besides, I2 or Chi-square test pp was used
to quantitatively determine heterogeneity. When I2< 50% or
chi-square test p≥ 0.1p, heterogeneity was considered un-
apparent, and the fixed-effects model was applied. However,
significant heterogeneity was present when I2≥ 50% or chi-
square test p< 0.1p, and the random-effect model was ap-
plied./en, sensitivity or subgroup analyses were performed
to determine heterogeneity sources. Egger’s test was per-
formed to test for publication bias, and p> 0.05p implied the
absence of publication bias. /e prespecified pp value
threshold for one primary outcome was set at p � 0.05p, and
for the other, it was set at p � 0.033p [19]. Secondary
outcomes with p< 0.05p were considered significant.

Trial sequence analysis (TSA) was performed using TSA
0.9.5.10 Beta (developed by the Copenhagen Trial Unit’s
Centre for Clinical Intervention Research). TSA parameter
setting: I error probability of 5% and II error probability of
20% [20].

/e X-axis represents the sample size; the Y-axis rep-
resents the statistics on the Z-value; the symmetrical green
horizontal dashed lines represent the conventional boundary
value (Z� 1.96, p � 0.05p (two-sides)); the symmetrical solid
red lines represent the TSA boundary value; the vertical red
line represents the required information size (RIS), and the
blue curve represents the cumulative Z-value.

In case the blue curve did not intersect with any red line,
then the sample size was considered insufficient; conse-
quently, a series of similar trials should be performed. /e
current sample size was considered enough if the blue curve
intersected with any of the red lines.

2.9. Evidence Quality Evaluation. /e GRADE profiler 3.6
(developed by the European Commission Marie Curie
Reintegration grant EU IGR42192 to Holger Schünemann,
the Cochrane Collaboration, and the Norwegian Knowledge
Centre for the Health Services) was used to evaluate the
quality of evidence for the primary outcome, based on the
grading of recommendations, assessment, development, and
evaluation (GRADE) approach [21]. As the outcome was
from RCTs, the starting level of quality of evidence was high.
/en, the two independent reviewers (Jiang HL and Zhang
Q) separately downgraded the level from the following five
aspects: imprecision (random error), unexplained hetero-
geneity or inconsistency of results, indirectness of evidence,
study limitations (risk of bias), and publication bias, and if
disagreements persisted, the third investigator (Zhao Q) was
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consulted to confirm the judgment so as to finally reach
a consensus on all items. Ultimately, the quality of evidence
was determined into the following four levels to verify the
reliability and accuracy of outcomes: the highest quality,
moderate quality, low, and very low [22]. Two independent
reviewers (Jiang. HL and Zhang. Q) evaluated the meth-
odological quality and the risk of bias of the included RCTs
separately and discussed on resolving the disagreements,
based on the GRADE handbook.

3. Results

3.1. Study Participants andGrouping. /is study included 33
trials [23–55] involving 2,680 participants. A total of 220
participants were included in the acupuncture group, 1,289
patients were in the rehabilitation group, while 1,171 pa-
tients were in the acupuncture combined with the re-
habilitation group. Besides, four RCTs [43–46] designed two
groups, comprising both the acupuncture and rehabilitation
groups; 26 [23–25, 28–37, 39–42, 47–55] RCTs designed two
groups, comprising acupuncture + rehabilitation group and
rehabilitation group; and three RCTs [26, 27, 38] designed
three groups, comprising acupuncture group, rehabilitation
group, and acupuncture + rehabilitation group. /e process
is shown in Figure 1.

3.2. Risk-of-Bias Assessments. /e modified Jadad score for
all these studies was ≥4.

① Random sequence generation (selection bias): All
the trials reported specific randomization methods,
except Xie’s study [43], thus one was an “unclear risk”
of selection bias, and the others were regarded as having
a “low risk” of selection bias.
② Allocation concealment (selection bias): A total of
nine [26, 27, 30, 31, 33, 42, 49, 52, 54] trials provided the
methods of allocation concealment, therefore, these
trials were considered to have a “low risk” of selection
bias. /e remaining 24 trials did not indicate the al-
location concealment and were regarded as having an
“unclear risk”.
③ Blinding of participants and personnel (perfor-
mance bias) and blinding of outcome assessment
(detection bias): Five [36, 48, 49, 52, 54] trials reported
blindness; the outcome assessor in these trials were
blinded and were considered to have a low risk of
performance bias. Meanwhile, Xie’s study [43] in-
dicated blindness without specific measures, therefore,
the trial was considered to have an “unclear risk” of
performance bias. Given that blindness may have
a certain impact on the outcome assessment, 28 trials
did not indicate blindness and were considered to have
an “unclear risk” performance of bias since most of the
indicators were easily unaffected by psychological
suggestions.
④ Incomplete outcome data (attrition bias): All of the
studies provided the causes and numbers of lost pa-
tients at follow-up. A total of 100 patients in 16 trials

were excluded after they were lost to follow-up and ITT
analysis was not used; they were considered to have an
“unclear risk” attrition of bias since the lost follow-up
rate was less than 15%.
⑤ Selective reporting (reporting bias): Only one trial
[36] conducted clinical registration and it was difficult
to evaluate the reporting bias. /us, we assumed that
the reporting bias was at a low risk only after an ethical
review board had reviewed the report. /erefore, in
selective reporting, 14 trials had a low risk of
reporting bias.
⑥Other bias: Any other bias source was not detected,
therefore, all the trials were considered to have a “low
risk” of bias.

Overall, the quality of these trials was not low, especially
in terms of allocation concealment, and blindness is low./e
blindness of manual acupuncture is a prevalent problem in
clinical acupuncture trials, therefore, additional mechanisms
are necessary to overcome it. /e bias risk assessment is
presented in Figure 2.

3.3. =e Basic Characteristics of the Inclusion Study

3.3.1. Characteristics of PICO Summarized in Table 1.
Characteristics of manual acupuncture are summarized in
Table 2 and Figure 3. A total of 72 acupoints were involved,
and Figure 3 shows acupoints that were used greater than or
equal to 3 times. Lianquan (CV23), Fengchi (GB20), Jinjing
(EX-HN12), Yuye (EX-HN13), and Yifeng (TE 17), which
are mainly distributed in the superior border of hyoid bone,
tongue and neck, are frequently selected for stimulation. In
33 RCTs, their acupoint frequencies were 21, 19, 11, 11,
and 10.

3.3.2. Characteristics of the Rehabilitation Training Sum-
marized in Table 3

3.4. Meta-Analysis Results

3.4.1. Acupuncture vs. Rehabilitation (Figures 4 and 5).
Compared with rehabilitation, this study found two in-
dicators of acupuncture. Pooled results revealed significant
differences in swallowing scores ofWST (p< 0.05p) and SSA
(p< 0.05() as shown in Figures 4 and 5.

3.4.2. =e Swallowing Scores of WST (Figure 4). /e results
of the meta-analysis showed that the swallowing scores of
WST of the acupuncture + rehabilitation group were lower
than that of the rehabilitation group (WMD� −0.46, 95% CI
(−0.70, −0.22)). In this analysis, there was no significant
between-study heterogeneity (5 RCTs, I2 � 0%).

3.4.3. SSA (Figure 5). /e results of the meta-analysis
showed that the SSA score of the acupuncture group
was lower than that of the rehabilitation group
(WMD � −3.73, 95% CI (−6.05,-1.41)), and the
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heterogeneity of the SSA score was high (3 RCTs,
I2 � 80%). /e index of one study [26] crossed the invalid
line (p> 0.05p), while after excluding it, heterogeneity
remained apparent (I2 � 80%⟶ I2 � 66%); meanwhile,
no significant methodological heterogeneity was noted in
Jing’s study [26]. Subgroup analysis wasperformed based
on the frequency of treatment (once/d, twice/d), where the
identified frequency of treatment was a significant out-
come moderator, and heterogeneity was significant be-
tween the two subgroups (I2 � 89.3%). /e subgroup with
treatment of twice/week (WMD � −5.55, 95% CI (6.74,
−4.36)) had better outcomes than that of once/
d (WMD � −2.58, 95% CI (−4.07, −1.09)). /e result of the
subgroup analysis revealed a tendency for WMD of SSA to
increase with increasing frequencies of acupuncture
treatment. However, further research is still needed due to
the small number of included studies.

3.5. Acupuncture + Rehabilitation vs. Rehabilitation
(Figures 6–16). Compared to rehabilitation, we found eleven
indicators of the meta-analysis on acupuncture combined
with rehabilitation. Pooled analysis revealed significant
differences in ten indicators, including swallowing scores of
WST, swallowing scores of VFSS (p< 0.033p), SSA, swal-
lowing scores of Fujishima Ichiro, aspiration rates, aspira-
tion pneumonia rates, BI, SWAL-QOL, duration of empty
swallowing, and duration of 5mL water swallowing
(p< 0.05p) as shown in Figures 6–16.

3.5.1. =e Swallowing Scores of WST (Figure 6). /e results
of the meta-analysis showed that the WST score of the
acupuncture + rehabilitation group was lower than that of
the rehabilitation group (WMD� −0.74, 95% CI (−0.96,
−0.52)), and swallowing scores of heterogeneity WST were
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Figure 1: Flow chart of study identification and selection.
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high (16 RCTs and I2 � 87%). Subgroup analysis was based
on categories of stimulation therapies in rehabilitation (with
electrical stimulation therapy in rehabilitation; with ice
stimulation therapy in rehabilitation, and without stimu-
lation therapy in rehabilitation), which illustrated that the
mode of stimulation was a significant effect factor. /e
rehabilitation without stimulation therapy (WMD� −0.96,
95% CI (−1.33, −0.58)) had better outcomes than the re-
habilitation with ice stimulation therapy (WMD� −0.70,
95% CI (−0.96, −0.43)) and electrical stimulation therapy
(WMD� −0.54, 95% CI (−0.77, −0.31)). Subgroup analysis
2.1 indicated a tendency for WMD ofWST to decrease when
removing stimulation therapy in rehabilitation treatment.

Subgroup analysis 2.2 was based on the total number of
treatments (≤20 times,＞20 times). It illustrated that the total
number of treatments which was greater than 20 times in
subgroup (WMD� −0.93, 95% CI (−1.20, −0.66)) had better
outcomes than less than 20 times’ subgroup (WMD� −0.51,
95% CI (−0.68, −0.34)). Subgroup 2.2 analysis indicated
a tendency for WMD of WST to decrease when the total
number of acupuncture treatments was increased.

3.5.2. =e Swallowing Scores of VFSS (Figure 7). /e results
of the meta-analysis showed that the VFSS score of the
acupuncture + rehabilitation group was higher than that of
the rehabilitation group (WMD� 1.35, 95%CI (1, 1.71)), and
swallowing scores of VFSS’s heterogeneity were high (9
RCTs and I2 � 77%). All indices were on the right of the
invalid line, without significant methodological heteroge-
neity. Using a one-by-one exclusion method, Wang’s study
[32] exhibited a certain effect on I2’s variation. According to
subgroup analysis 2.3 based on disease duration (>3 years,＜
6 months), it illustrated that disease duration may be
a significant effect factor. /e subgroup with disease du-
ration of more than 3 years (WMD� 3.18, 95% CI (2.29,
4.07)) had better outcomes than the less than 6 months’
subgroup (WMD� 1.13, 95% CI (0.88, 1.39)). Subgroup
analysis 2.3 suggested a tendency for WMD of VFSS to
increase with a prolonged disease course.

Additionally, subgroup analysis 2.4 was performed based
on the treatment frequency (5 times/week, 67 times/week,
and 10 times/week), indicating that heterogeneity was de-
rived from the treatment frequency, showing that treatment
frequency may be a significant effect factor, and heteroge-
neity was significant among the three subgroups (I2 � 92.8%
and tag 2.4). /e subgroup with treatment of 10 times/week
(WMD� 3.18, 95% CI (2.29, 4.07)) had better outcomes than
that of 67 times/week (WMD� 1.23, 95%CI (1.03, 1.42)) and
5 times/week (WMD� 0.80, 95% CI (0.55, 1.05)). /e result
of the subgroup analysis revealed a tendency for WMD of
VFSS to increase with increasing frequency of treatment.

/e disease duration and treatment frequency all could
be the sources of heterogeneity. /us, further research
studies are still needed due to the small number of included
studies.

3.5.3. SSA (Figure 8). /e results of themeta-analysis showed
that the SSA score of the acupuncture + rehabilitation group
was lower than that of the rehabilitation group
(WMD� −3.66, 95% CI (−4.66, −2.66)), and the heteroge-
neity of SSA score was high (12 RCTs and I2� 91%). All
indices were on the left of the invalid line without significant
methodological heterogeneity. Subgroup analysis was con-
ducted based on categories of stimulation therapies in re-
habilitation (with electrical stimulation therapy in
rehabilitation, with sensory stimulation therapy in re-
habilitation, and without stimulation therapy in re-
habilitation), and it illustrated that the mode of stimulation
may influence the SSA score, as the rehabilitation without
stimulation therapy (WMD� −4.30, 95% CI (−5.95, −2.65))
had better outcomes than the rehabilitation with sensory
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Figure 2: Risk of bias assessment for included studies.
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stimulation therapy (WMD� −3.57, 95% CI (−4.93, −2.21))
and electrical stimulation therapy (WMD� −3.11, 95% CI
(−4.46, −1.75)). However, no indication was found with
regard to whether heterogeneity was derived from stimulation
(tag 2.5), and there was no significant heterogeneity among
the three subgroups (I2 � 0%). Subgroup analysis indicated
a tendency for WMD of SSA to decrease when removing
stimulation therapy during rehabilitation treatment.

3.5.4. =e Swallowing Scores of Fujishima Ichirowas
(Figure 9). /e results of the meta-analysis showed that the
swallowing scores of Fujishima Ichirowas of the acu-
puncture + rehabilitation group were higher than that of the
rehabilitation group (WMD� 1.31, 95% CI (0.82,1.80)), and
the heterogeneity was high (4 RCTs and I2 � 57%)./e index
of Song’s study [31] crossed the invalid line (p> 0.05p), and
after excluding it, the variation in heterogeneity was re-
markable (I2 � 57%⟶ I2 � 0%). Subgroup analysis was
performed based on the number of acupoints (single point
and acupoint combination) and it illustrated that the acu-
puncture prescription contained acupoint combination
(WMD� 1.5, 95% CI (1.17, 1.82)) and had better outcomes
than single acupoint (WMD� 0.60, 95% CI (−0.05, 1.25)).

3.5.5. =e Rates of Aspiration (Figure 10). /e results of the
meta-analysis showed that the rates of aspiration of the
acupuncture + rehabilitation group were lower than that of
the rehabilitation group (RR� 0.55, 95% CI (0.34, 0.90)). In
this analysis, no significant between-study heterogeneity (2
RCTs and I2 �12%) was observed.

3.5.6. =e Rates of Aspiration Pneumonia (Figure 11). /e
results of the meta-analysis showed that the rates of aspi-
ration pneumonia of the acupuncture + rehabilitation group
were lower than that of the rehabilitation group (RR� 0.42,
95% CI (0.25, 0.70)). In this analysis, there was no significant
between-study heterogeneity (4 RCTs and I2 � 0%), and
subgroup analysis was not performed.

3.5.7. DOSS (Figure 12). Pooled analysis did not reveal
significant differences in DOSS (WMD� 1.31, 95% CI (0.82,
1.80), p � 0.15> 0.05p) between the groups. In this analysis,

there was a significant between-study heterogeneity (2 RCTs
and I2 � 96%).

3.5.8. BI (Figure 13). /e results of the meta-analysis
showed that the BI score of the acupunctur-
e + rehabilitation group was lower than that of the re-
habilitation group (WMD� 15.99, 95% CI (12.27, 19.72)). In
this analysis, there was no significant between-study het-
erogeneity (2 RCTs and I2 � 34%).

3.5.9. SWAL-QOL (Figure 14). /e pooled results of the
meta-analysis presented that the SWAL-QOL score of the
acupuncture + rehabilitation group was higher than that of
the rehabilitation group (WMD� 19.04, 95% CI (14.08,
24.01)). In this analysis, there was a significant between-
study heterogeneity (9 RCTs, and I2 � 91%).

3.5.10. Duration of Empty Swallowing (Figure 15). /e
pooled results of meta-analysis presented that the duration
of empty swallowing of the acupuncture + rehabilitation
group took less time than that of the rehabilitation group
(WMD1 � −0.23, 95% CI (−0.34, −0.12), WMD2 � −0.28,
95% CI (−0.45–0.12)). In this analysis, a significant between-
study heterogeneity (3 RCTs, I12 � 71%, I22 � 83%) was
observed.

3.5.11. Duration of 5mL Water Swallowing (Figure 16).
/e pooled results of meta-analysis presented that the du-
ration of 5mL water swallowing of the acupunctur-
e + rehabilitation group took less time than that of the
rehabilitation group (WMD1=−0.27, 95% CI (−0.44, −0.10),
WMD2=−0.24, 95% CI (−0.36–0.12)). In this analysis, there
was significant between study heterogeneity (3 RCTs,
I12 = 86%, and I22 = 78%).

3.6. Trial Sequence Analysis (Figures 17–19)

3.6.1. =e TSA of Acupuncture Alone (WST). /e TSA of
acupuncture alone (WST) revealed that the cumulative Z-
curve crossed the TSA boundary value when the second trial
[27] was complete, met the conventional boundary value
(Z� 1.96, p � 0.05p (two-sided)) and RIS (162 cases) when
the third study [43] was complete. /is means that the
cumulative sample size met expectations, suggesting that
similar clinical trials can be terminated as shown in
Figure 17.

3.6.2. =e TSA of Acupuncture Combined with Rehabilitation
(WST). /e TSA of acupuncture combined with re-
habilitation (WST) revealed that the cumulative Z-curve
crossed the conventional boundary value (Z� 1.96,
p � 0.05p (two-sided)) when the first study [38] was com-
plete, reached the TSA boundary value when the second
study [27] was complete, and met RIS (222 cases) when the
fourth study [24] was complete. /is means that the cu-
mulative sample size met the expectations, suggesting that
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Figure 3: Acupoint frequency map.
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Table 3: /e characteristics of the rehabilitation training.

References Content

Chen and Guan [23] Viralstim type low-frequency pulse electrical stimulation and direct and indirect
strategies

Gao et al. [24] Swallowing disorder therapeutic apparatus
Jiang et al. [25] Rehabilitation training + low-frequency pulse electrical

Jing and Jiang [26]
Low-frequency neuromuscular electrical stimulation, ice stimulation + speech
training + lip reduction training + practice blowing or whistling + chewing

training + lip exercise training + empty swallowing action

Li et al. [27]
Swallowing function training, ice stimulation compensation strategy:(1) the

Mendelson’s technique, (2) supraglottic swallowing, (3) nodding swallowing, and
(4) turn the head and swallowing, and direct strategy: food

Li et al. [28] Oral sensorimotor training, Shaker training, Masako training, and Mendelsohn
training

Liang et al. [29] Strength training, exercise relearning, biofeedback, temperature tactile stimulation,
and swallowing manipulation therapy

Xiaoping et al. [30]

Indirect training + direct training indirect training methods: (a) swallowing muscle
training, (b) pressing exercises, (c) closed glottis training, (d) Mendelsohn

maneuver, (e) ice stimulation, and (f) the tongue muscle training direct training
method: (a) food placement, (b) food form, (c) feeding posture, (d) gradually

adjusting food intake, and (e) interactive swallowing

Song [31]

Indirect training: cheek, lip and other swallowing muscle training, tongue muscle
training, vocal cord closure training, cold stimulation, breath-holding and vocal
exercise, the Mendelsohn method, and supraglottic swallowing direct training:

posture when eating, food shape, and bitesize

Wang et al. [32]

Swallowing muscle training, tongue muscle training, vocal cord closure training,
swallowing reflex training, buccinator and tongue muscle training, mandibular and
tongue exercise training, ice stimulation, posture adjustment, and removal of

retained food in the pharynx, etc.

Wang and Shen [33] Swallowing rehabilitation training such as tongue training, lip training, and eating
training

Wang [34]
Basic and feeding training. Basic rehabilitation training: cold stimulation of the
pharynx, lip movement rehabilitation training, tongue movement rehabilitation
training, jaw movement rehabilitation training ingestion rehabilitation training.

Wu [35]

Rehabilitation training for swallowing disorders: breathing training, neck mobility
training, exercise training around the oral cavity and tongue muscles, pharynx ice
stimulation, and Shaq (training, swallowing mode training, and Mendelsohn

training)

Xia et al. [36]
Functional training active or passive exercise of the oral, facial, and lingual muscles,
and sensory stimuli (containing the Mendelsohn maneuver, supraglottic and

supraglottic maneuvers, swallowing efforts, and the Shaker exercise)

Xing et al. [37] Tongue muscle exercise, buccal muscle exercise, the breathing exercise method, and
the throat muscle exercise method

Xu [38] Ingestion training + swallowing function training + ice stimulation + cough
training + neck rotation training

Yang et al. [39]

Basic training and direct feeding training basic training: ice stimulation, tongue
exercise training, the Mendelsson technique training, chin exercise training,

breathing and cough training, lip and cheek exercise training, pronunciation, and
vocal cord adduction training, etc. Direct feeding training: diet training, pharyngeal
food removal training, swallowing skills practice, and breath-holding training

Zheng and Sun [40] Ice stimulation, tongue movement training, soft palate lift training, throat
movement training, and eating training

Zhou et al. [41] Swallowing training: tongue, jaw, upper, and lower lips

Zhou et al. [42] Rehabilitation training + vocastim-maste swallowing disorder therapeutic
apparatus

Xie [43] Swallowing disorder therapeutic apparatus
Duan and Wang [44] Swallowing organ training, ice stimulation, and eating training

Wang et al. [45]
Swallowing muscle training, tongue muscle training, vocal cord closure training,
swallowing reflex training, mandibular and tongue exercise training, and ice

stimulation
Yang et al. [46] Swallowing disorder therapeutic apparatus, ice stimulation
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additional similar clinical trials are unnecessary as shown in
Figure 18.

3.6.3. =e TSA of Acupuncture Combined with Rehabilitation
(VFSS). /e TSA of acupuncture combined with re-
habilitation (VFSS) revealed that the cumulative Z-curve
reached the TSA boundary value when the first study [35]
was complete, met RIS (98 cases) when the second study [32]
was complete, and crossed the conventional boundary value
(Z� 1.96, p � 0.05p (two-sided)) when the third study [39]
was complete. /is implies that the cumulative sample size
met expectations, suggesting that additional similar clinical
trials are unnecessary. /e combination of TSA and meta-
analysis reduced false-positive results further confirming the

reliability of the findings. All three TSA results confirmed
the benefits of acupuncture therapy in poststroke dysphagia
as shown in Figure 19.

3.7. Safety Analysis. /irty-three randomized controlled
trials were included in this study, twelve of which reported
the loss at follow-up; however, this loss at follow-up was
insignificantly related to experimental research. /e reasons
for loss at follow-up were mostly factors, including poor
patient compliance and family reasons. Furthermore, one
trial [20] reported one case of cerebral infarction recurrence
and one case of severe pneumonia in the treatment group. In
the control group, we reported one case of cerebral in-
farction recurrence and two cases of severe pneumonia. Ten

Table 3: Continued.

References Content

Yu et al. [47]
Direct strategy: food Indirect swallowing training: pronunciation training, tongue
muscle and masticatory muscle training, sucking training, laryngeal lift training,

and glottis atresia training neuromuscular electrical stimulation

Tian et al. [50]

Indirect training includes sensory stimulation and oral motor training, such as ice
stimulation, lip movement, jaw movement, and tongue movement training. Direct
training includes feeding training, including eating utensils, food selection, eating
position, eating environment, swallowing methods, acupuncture swallowing,

onsonic swallowing, interactive swallowing and Myo trac dual-channel
biostimulation feedback device

Li et al. [52] Breathing training treatment includes abdominal breathing training, pursed lip
breathing training, and active circuit breathing training practice

Shen et al. [55] Feeding training, swallowing reflex training, and tongue training

Huang et al. [53]
Supraglottic swallowing, the Mendelsohn method, the Shaker method, tongue

exercise, and orofacial myofunctional exercises, cold stimulation to oral cavity and
throat, and vocal cord closure exercise

Gao and Zhou [56]
Lip atresia training, tongue muscle training, jaw exercise training, ice stimulation
training, breath-holding training, Mendelson’s technique, and low-frequency

neuromuscular electrical stimulation

Wang et al. [49] Oral neuromuscular training, facial sensory vibration, and compensatory
techniques, etc.

Wang [48] Ice stimulation, Shaker training, Mendelson’s technique, breathing training, and
neuromuscular electrical stimulation

Qi et al. [51]

Swallowing organ exercise training, vocalization exercise, gag reflex training, tongue
muscle function training, and feeding training respiratory function training: deep

breathing training, narrow mouth breathing training, abdominal relaxation
training, diaphragm activity training, and abdominal breathing

1.1 Water swallow test (WST)
Acupuncture RehabilitationStudy or Subgroup Mean Total

Mean Difference
IV, Fixed, 95% CI

Mean Difference 
IV, Fixed, 95% CISD Mean TotalSD

Weight
(%)

Duan 2016
Li 2011
Xie 2014
Xu 2010
Yang 2018

Total (95% CI)
Heterogeneity: chi2 = 2.24, df = 4 (P = 0.69); I2 = 0% 
Test for overall effect: Z = 3.77 (P = 0.0002)

2.8 1.22 25
2.35 1.15 30
2.61 0.85 38
3.1 1.21 20

2.15 0.96 34

3.16
2.59
3.26
3.25
2.66

1.18
1.19
0.89
1.16
1.12

25
30
38
20
32

147 145 100

13.0
16.4
37.5
10.6
22.5

Acupuncture Rehabilitation

−0.36 [−1.03, 0.31]
−0.24 [−0.83, 0.35]

−0.65 [−1.04, −0.26]
−0.15 [−0.88, 0.58]

−0.51 [−1.01, −0.01]

−0.46 [−0.70, −0.22]

−1 −0.5 0 0.5 1

Figure 4: Forest plot of WST (acupuncture vs. rehabilitation).
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trials [21, 24–26, 31, 32, 48, 51–53] reported mild adverse
reactions, including three cases of fainting needles, eighteen
cases of subcutaneous hemorrhage, four cases of pain, 2
cases of nausea, 2 cases of inappetence, and one of them
withdrew from the trial because of fainting during needles.
One trial [19] reported four patients who were allergic to
electrode sticks of the dysphagia treatment instrument and
these patients withdrew at midway. One trial [55] reported
four patients withdrew because of fainting, cannot insist on
swallowing rehabilitation training and other reasons. None
of the 33 trials reported any severe adverse reactions due to
acupuncture and rehabilitation treatments, indicating the
safety of acupuncture and rehabilitation therapies.

3.8. Publication Bias (Figures 20–25). Egger’s test was per-
formed to investigate the publication bias of the primary
outcome. Five studies were evaluated for the WST of acu-
puncture alone (Egger’s test: p � 0.018p, Figure 20, and
Egger graph, Figure 21), and the findings showed publication
bias of manual acupuncture alone in treating poststroke
dysphagia. Fourteen studies were evaluated for the WST of
acupuncture combined with rehabilitation (Egger’s test:
p � 0.082p, Figure 22, and Egger graph, Figure 23), and the
findings showed no publication bias of manual acupuncture
combined with rehabilitation therapy in treating poststroke
dysphagia. Moreover, nine studies were evaluated for the
VFSS of acupuncture combined with rehabilitation (Egger’s
test: p � 0.316p, Figure 24, and Egger graph, Figure 25), and
the findings showed no publication bias of manual acu-
puncture in treating poststroke dysphagia.

3.9. Sensitivity Analysis (Figures S3–S17). A sensitivity
analysis was performed to test the stability of the results.
Only 1 study [36] was unstable (Figure S12). /is could have
been attributed to the small number of included studies
containing BI or large interindividual variations in curative
effects. Of course, more reasons still needs to be explored.

3.10. Evidence Quality Evaluation (Table 4). /e quality of
evidence for primary outcomes was evaluated based on the
evidence quality grading system (GRADE). Study limitations
(risk of bias: most of the studies have methodological
problems in allocation concealment and blindness) led to
a downgrade, one outcome was ranked as low-quality evi-
dence and two were ranked as moderate-quality evidence
and the results are shown in Table 4.

4. Discussion

Compared to the rehabilitation group, the acupuncture
group and acupuncture combined with the rehabilitation
group demonstrated better effects in the treatment of
poststroke dysphagia.

All included studies contained acupoints in the nape,
neck, or throat areas, thereby reducing clinical heteroge-
neity. Besides, they were closely associated with the stim-
ulation of neck muscles and nerves in dysphagia treatment.
Acupuncture at Fengchi (GB20) point increases the am-
plitude of submental muscles and subhyoid muscles, in-
dicating that acupuncture increases average muscle
amplitude and muscle strength [56]; acupuncture on
Lianquan (CV23) and Panglianquan stimulates the pha-
ryngeal muscles, including the tongue muscle, hyoid muscle,
pharyngeal constrictor, and superior pharyngeal constrictor;
and the three acupoints are related to the hypoglossal, vagus,
and glossopharyngeal nerves. Acupuncture on these three
acupoints stimulates nerve motor fibers and generates nerve
impulses to the cerebral cortex or the medulla oblongata
swallowing center, repairs the damaged medullary arc
function after stroke, and improves the swallowing function
[25]. Yifeng (TE17), Wangu (GB12), and Lianquan (CV23)
are associated with the vagus nerve, glossopharyngeal nerve,
facial nerve, and other nerve endings. Acupuncture initiates
nerve impulses and enhances nerve reflexes, repairs or re-
builds the swallowing reflex arc, and promotes swallowing
functions [57, 58]. Since acupuncture is extensively used in
stroke rehabilitation, multiple studies have focused on

1.2.1 1 time /d
Duan 2016 21.88 3.75 25 25.24 4.2 25 30.4
Jing 2017 25.21 3.74 28 27.14 4.01 29 31.9
Subtotal (95% CI) 53 54 62.3

1.2.2 2 times/d
Wang YH 2017 18.17 2.84 45 23.72 2.93 45 37.7
Subtotal (95% CI) 45 45 37.7

9998 100.0

Heterogeneity: Not applicable
Test for overall effect: Z = 9.12 (P < 0.00001)

Test for overall effect: Z = 3.15 (P = 0.002)
Test for subgroup differences: chi 2 = 9.33, df = 1 (P = 0.002), I2 = 89.3%

−3.73 [−6.05, −1.41]

−5.55 [−6.74, −4.36]
−5.55 [−6.74, −4.36]

−2.58 [−4.07, −1.09]
−1.93 [−3.94, 0.08]

−3.36 [−5.57, −1.15]

Total (95% CI)
Heterogeneity: Tau2 = 3.35; Chi 2 = 10.21, df = 2 (P = 0.006); I2 = 80% 

Test for overall effect: Z = 3.40 (P = 0.0007)
Heterogeneity: Tau2 = 0.00; Chi 2 = 0.88, df = 1 (P = 0.35); I2 = 0%

1.2 Standard swallowing assessment (SSA) scores
Acupuncture RehabilitationStudy or Subgroup Mean Total

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CISD Mean TotalSD

Weight
(%)

Acupuncture Rehabilitation
−4 −2 0 2 4

Figure 5: Forest plot of SSA (acupuncture vs. rehabilitation).
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Experimental ControlStudy or Subgroup Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CIMean SD Total TotalSDMean

Weight
(%)

Acupuncture+
Rehabilitation

Rehabilitation
−1−2 0 1 2

2.2Water swallow test (WST)

1.2.1 Total,≤20 times 
Chen 2017 40 7.5
Gao 2020 42

40
42 6.1

Huang 2020 32 7.0
Li 2021 62

32
62 6.0

Liang 2016 52
30

50 5.5
Song 2015 30 6.0
Yu 2022 21 21 5.3
Subtotal (95% CI) 279

2.1

2.75
2.81

1.51

1.56
2.27

2.19

0.28

0.57
0.99

1.31

0.82
1.32

0.75

2.81

3.06
3.21

1.76

2.06
2.94

2.86

0.42

0.5
0.92

1.15

0.87
1.32

1.01
277 43.3

1.2.2 Total,>20 times
Gao 2014 2.71 49 6.6
Li 2011 1.65 0.8

0.99
0.75
0.27

0.84
30

30
30

52
30 5.4

Liu 2018 2.21 49 48 5.9
Shen 2021 3.35 30 6.6
Wang 2019 1.52 30 7.3
Wang LS 2021 2.13 38 6.2
Wu 2012 2.76 0.5 30 6.9
Xu 2010 2.4 20 20 4.3
Zhou 2016 1.54 60 50 7.4
Subtotal (95% CI) 339

2.98 0.55
3.25 1.16
3.84 0.62
2.79 0.96
2.84 0.49
4.27 0.51
2.86 1.21
2.59 1.19
3.01 0.89

325 56.7

100.0Total (95% CI) 618 602

1.4.1 With electrical stimulation therapy in Rehabilitation
Chen 2017 2.1 0.28 40 2.81 0.42 40 7.5
Gao 2014 2.71 0.84 52 3.01 0.89 49 6.6
Gao 2020 2.81 0.99 42 3.21 0.92 42 6.1
Yu 2022 2.19 0.75 21 2.86 1.01 21 5.3
Subtotal (95% CI) 155 152 25.5

1.4.2 With ice stimulation therapy in Rehabilitation
Huang 2020 2.75 0.57 32 3.06 0.5 32 7.0
Li 2011 1.65 0.8 30 2.59 1.19 30 5.4
Liang 2016 2.27 1.32 52 2.94 1.32 50 5.5
Liu 2018 2.21 0.99 49 2.86 1.21 48 5.9
Song 2015 1.56 0.82 30 2.06 0.87 30 6.0
Wu 2012 2.76 0.5 30 3.84 0.62 30 6.9
Xu 2010 2.4 1.14 20 3.25 1.16 20 4.3
Subtotal (95% CI) 243 240 41.0

1.4.3 Without stimulation therapy in Rehabilitation
Li 2021 1.51 1.31 62 1.76 1.15 62 6.0
Shen 2021 3.35 0.75 30 4.27 0.51 30 6.6
Wang 2019 1.52 0.27 30 2.84 0.49 30 7.3
Wang LS 2021 2.13 0.78 38 2.79 0.96 38 6.2
Zhou 2016 1.54 0.31 60 2.98 0.55 50 7.4
Subtotal (95% CI) 220 210 33.6

Total (95% CI) 618 602 100.0

−0.31 [−0.57, −0.05] 
−0.94 [−1.45, −0.43] 
−0.67 [−1.18, −0.16] 
−0.65 [−1.09, −0.21] 
−0.50 [−0.93, −0.07] 
−1.08 [−1.37, −0.79] 
−0.85 [−1.56, −0.14] 
−0.70 [−0.96, −0.43]

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Mean Difference
IV, Random, 95% CI

Mean Difference 
IV, Random, 95% CIMean SD Total TotalSDMean

Weight
(%)

Acupuncture+
Rehabilitation

Rehabilitation
−0.5−1 0 0.5 1

Test for overall effect: Z = 5.03 (P < 0.00001)

Test for overall effect: Z = 5.18 (P < 0.00001)

Test for overall effect: Z = 6.66 (P < 0.00001)

Heterogeneity: Tau2 = 0.16; Chi2 = 37.42, df = 4 (P < 0.00001); I2 = 89% 

Heterogeneity: Tau2 = 0.08; Chi2 = 17.08, df = 6 (P = 0.009); I2 = 65% 

Test for overall effect: Z = 4.65 (P < 0.00001)
Heterogeneity: Tau2 = 0.03; Chi2 = 5.86, df = 3 (P = 0.12); I2 = 49%

Heterogeneity: Tau2 = 0.16; Chi2 = 115.39, df = 15 (P < 0.00001); I2 = 87% 

Test for subgroup differences: chi2 = 3.49, df = 2 (P = 0.17), I2 = 42.7% 

2.1Water swallow test (WST)

−0.71 [−0.87, −0.55]
−0.30 [−0.64, 0.04]
−0.40 [−0.81, 0.01]

−0.67 [−1.21, −0.13]
−0.54 [−0.77, −0.31]

−0.25 [−0.68, 0.18]
−0.92 [−1.24, −0.60]
−1.32 [−1.52, −1.12]
−0.66 [−1.05, −0.27]
−1.44 [−1.61, −1.27]
−0.96 [−1.33, −0.58]

−0.74 [−0.96, −0.52]

−0.71 [−0.87, −0.55]
−0.40 [−0.81, 0.01]

−0.31 [−0.57, −0.05]
−0.25 [−0.68, 0.18]

−0.67 [−1.18, −0.16]
−0.50 [−0.93, −0.07]
−0.67 [−1.21, −0.13]
−0.51 [−0.68, −0.34] 

−0.30 [−0.64, 0.04]
−0.94 [−1.45, −0.43]
−0.65 [−1.09, −0.21]
−0.92 [−1.24, −0.60]
−1.32 [−1.52, −1.12]
−0.66 [−1.05, −0.27]
−1.08 [−1.37, −0.79]
−0.85 [−1.56, −0.14]
−1.44 [−1.61, −1.27]
−0.93 [−1.20, −0.66] 

−0.74 [−0.96, −0.52]

Test for overall effect: Z = 6.78 (P < 0.00001)

Test for overall effect: Z = 6.66 (P < 0.00001)

Test for overall effect: Z = 5.93 (P < 0.00001)
Heterogeneity: Tau2 = 0.02; Chi2 = 9.97, df = 6 (P = 0.13); I2 = 40% 

Heterogeneity: Tau2 = 0.13; Chi2 = 52.01, df = 8 (P < 0.00001); I2 = 85% 

Heterogeneity: Tau2 = 0.16; Chi2 = 115.39, df = 15 (P < 0.00001); I2 = 87% 

Test for subgroup differences: Chi2 = 6.68, df = 1 (P = 0.010); I2 = 85.0%

0.78

1.14
0.31

30
38

Figure 6: Forest plot of WST (acupuncture + rehabilitation vs. rehabilitation).
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interconnections between acupuncture therapy and brain
functions as well as on poststroke structural plasticity [59].
For instance, one study applied functional magnetic reso-
nance imaging (fMRI) based on graph theory analysis. It
reported that the regulatory effect of acupuncture potentially
promotes the reorganization of disrupted poststroke whole-
brain networks and the neural plasticity process [60].
/erefore, acupuncture regulates the peripheral nerves and
the central nervous system.

In the acupuncture combined with the rehabilitation
group, subgroup analyses of WSTand SSA (Figure 6, tag 2.1
and Figure 8, tag 2.5) revealed that when other stimuli
(including ice stimulation and electrical stimulation) were

involved in rehabilitation training, and there was a tendency
for the efficacy of acupuncture combined with the re-
habilitation to decrease. One clinical study confirmed that
there was no difference in the therapeutic effects of gustative-
thermic-tactile stimulation and the addition of neuromus-
cular electrical stimulation [61]. Perhaps, one single stimulus
is sufficient for dysphagia. /us, we raise the question of
whether more types of stimulation imply better outcomes for
patients? Another RCT did not reveal any differences in
therapeutic effects between neuromuscular electro-
stimulation therapy (NMES) and traditional dysphagia
therapy (TDT such as thermal stimulation, posture adap-
tation, and lingual/larynx-motional exercises) and both

2.4 Video fluoroscopic swallowing study (VFSS)

2.3.1 5 times/week
Wu 2012 6.36 0.49 30 5.56 0.51 30 16.8
Subtotal (95% CI) 30 30 16.8
Heterogeneity: Not applicable

Heterogeneity: Not applicable

2.3.2 6~7 times/week
Qi 2021 6.84 1.57 60 5.96 1.78 60 12.1
Shen 2021 7.04 1.26 30 6.16 1.09 30 12.1
Wang LS 2021 7.71 1.56 38 5.97 1.9 38 9.7
Wang RX 2021 7.77 1.45 31 6.58 1.43 31 10.5
Xing 2019 7.05 0.35 49 5.81 0.46 48 17.7
Yang 2019 7.8 2.06 20 6.37 1.95 20 5.6
Zheng 2019 8.13 2.65 43 6.09 2.37 42 6.9
Subtotal (95% CI) 271 269 74.7

2.3.3 10 times/week
Wang 2017 7.57 2.46 45 4.39 1.82 45 8.5
Subtotal (95% CI) 45 45 8.5

Total (95% CI) 346 344 100.0

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CIMean SD Total TotalSDMean

Weight
(%)

Acupuncture
+Rehabilitation

Rehabilitation
−2−4 0 2 4

Test for overall effect: Z = 6.20 (P < 0.00001)

Test for overall effect: Z = 12.49 (P < 0.00001)

Test for overall effect: Z = 6.97 (P < 0.00001)

Test for overall effect: Z = 7.47 (P < 0.00001)

Heterogeneity: Tau2 = 0.01; Chi2 = 6.60, df = 6 (P = 0.36); I2 = 9% 

Heterogeneity: Tau2 = 0.18; Chi2 = 34.90, df = 8 (P < 0.0001); I2 = 77% 

Test for subgroup differences: Chi2 = 27.70, df = 2 (P < 0.00001), I2 = 92.8% 

2.3 Video fluoroscopic swallowing study (VFSS)

2.2.1 >3years
Wang 2017 7.57 2.46 45 4.39 1.82 45 8.5
Subtotal (95% CI) 45 45 8.5
Heterogeneity: Not applicable

2.2.2 <6 months
Qi 2021 6.84 1.57 60 5.96 1.78 60 12.1
Shen 2021 7.04 1.26 30 6.16 1.09 30 12.1
Wang LS 2021 7.71 1.56 38 5.97 1.9 38 9.7
Wang RX 2021 7.77 1.45 31 6.58 1.43 31 10.5
Wu 2012 6.36 0.49 30 5.56 0.51 30 16.8
Xing 2019 7.05 0.35 49 5.81 0.46 48 17.7
Yang 2019 7.8 2.06 20 6.37 1.95 20 5.6
Zheng 2019 8.13 2.65 43 6.09 2.37 42 6.9
Subtotal (95% CI) 301 299 91.5

Total (95% CI) 346 344 100.0

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CIMean SD Total TotalSDMean

Weight
(%)

Acupuncture
+Rehabilitation

Rehabilitation
−2−4 0 2 4

Test for overall effect: Z = 6.97 (P < 0.00001)

Test for overall effect: Z = 8.66 (P < 0.00001)
Heterogeneity: Tau2 = 0.06; Chi2 = 15.00, df = 7 (P = 0.04); I2 = 53% 

Test for overall effect: Z = 7.47 (P < 0.00001)
Heterogeneity: Tau2 = 0.18; Chi 2 = 34.90, df = 8 (P < 0.0001); I2 = 77% 

Test for subgroup differences: Chi2 = 18.59, df = 1 (P < 0.0001), I2 = 94.6% 

3.18 [2.29, 4.07]
3.18 [2.29, 4.07]

0.88 [0.28, 1.48]
0.88 [0.28, 1.48]
1.74 [0.96, 2.52]
1.19 [0.47, 1.91]
0.80 [0.55,1.05]
1.24 [1.08, 1.40]
1.43 [0.19, 2.67]
2.04 [0.97, 3.11]
1.13 [0.88, 1.39]

1.35 [1.00, 1.71]

0.80 [0.55, 1.05]
0.80 [0.55, 1.05]

0.88 [0.28, 1.48]
0.88 [0.28, 1.48]
1.74 [0.96, 2.52]
1.19 [0.47, 1.91]
1.24 [1.08, 1.40]
1.43 [0.19, 2.67]
2.04 [0.97, 3.11]
1.23 [1.03, 1.42]

3.18 [2.29, 4.07]
3.18 [2.29, 4.07]

1.35 [1.00, 1.71]

Figure 7: Forest plot of VFSS (acupuncture + rehabilitation vs. rehabilitation).
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2.5 Standard swallowing assessment (SSA) scores

3.4.1 With electrical - stimulation therapy in Rehabilitation
Gao 2020 25.52 1.76 42 26.64 2.24 42 9.3
Jing 2017 21.61 4.4 28 27.14 4.01 29 6.7
Tian 2020 22.21 1.56 57 25.11 1.86 57 9.6
Wang RX 2021 21.9 2.27 21 23.94 2.08 21 8.5
Zhou2017 22.57 3.1 31 27.64 3.7 30 7.7
Subtotal (95% CI) 179 179 41.7

3.4.2 With sensory stimulation therapy in Rehabilitation
Liu 2018 20.6 3.5 49 23.5 4.4 48 8.0
Xia 2016 20.12 1.84 60 23.07 2.5 60 9.4
Zheng 2019 19.82 3.66 43 25.24 5.1 42 7.3
Subtotal (95% CI) 152 150 24.7

3.4.3 Without stimulation therapy in Rehabilitation
Li 2019 22.7 2.99 40 24.63 2.96 40 8.5
Qi 2021 18.76 1.84 60 25.11 2.49 60 9.4
Shen 2021 25.84 5.35 30 29.52 4.81 30 6.0
Xing 2019 18.92 1.08 49 23.66 1.29 48 9.7
Subtotal (95% CI) 179 178 33.6

Total (95% CI) 510 507 100.0

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Mean Difference
IV, Random, 95% CI

Mean Difference 
IV, Random, 95% CIMean SD Total TotalSDMean

Weight
(%)

Acupuncture+
Rehabilitation

Rehabilitation
−2−4 0 2 4

Test for overall effect: Z = 4.50 (P < 0.00001)

Test for overall effect: Z = 5.14 (P < 0.00001)

Test for overall effect: Z = 5.12 (P < 0.00001)

Test for overall effect: Z = 7.17 (P < 0.00001)

Heterogeneity: Tau2 = 1.90; Chi2 = 27.74, df = 4 (P < 0.0001); I2 = 86% 

Heterogeneity: Tau2 = 0.94; Chi2 = 5.81, df = 2 (P = 0.05); I2 = 66% 
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Figure 8: Forest plot of SSA (acupuncture + rehabilitation vs. rehabilitation).

2.6 Swallowing scores of Fujishima Ichiro

4.2.1 Single Acupoint
Song 2015 8.53 0.8 30 7.93 1.62 30 25.3
Subtotal (95% CI) 30 30 25.3
Heterogeneity: Not applicable

4.2.2 Acupoint Combination
Li 2011 8.03 1.87 30 6 2.41 30 13.8
Wang 2019 7.45 1.34 30 6.03 1.12 30 26.1
Wang ZL 2019 7.23 1.05 50 5.77 1.02 50 34.8
Subtotal (95% CI) 110 110 74.7

Total (95% CI) 140 140 100.0

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CIMean SD Total TotalSDMean

Weight
(%)

Acupuncture
+Rehabilitation

Rehabilitation
−2−4 0 2 4Test for overall effect: Z = 5.29 (P < 0.00001)

Test for overall effect: Z = 9.05 (P < 0.00001)

Test for overall effect: Z = 1.82 (P = 0.07)

Heterogeneity: Tau2 = 0.00; Chi2 = 1.01, df = 2 (P = 0.60); I2 = 0% 

Heterogeneity: Tau2 = 0.13; Chi2 = 6.94, df = 3 (P = 0.07); I2 = 57% 

Test for subgroup differences: Chi2 = 5.94, df = 1 (P = 0.01), I2 = 83.2% 
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Figure 9: Forest plot of the swallowing scores of Fujishima Ichirowas (acupuncture + rehabilitation vs. rehabilitation).

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CIEvents Total TotalEvents

Weight
(%)

Acupuncture+
Rehabilitation

Rehabilitation
0.50.2 1 2 5

2.7 �e rates of aspiration

Jiang 2020 10 62 21 58 64.4
Wu 2012 9 30 12 30 35.6

Total (95% CI) 92 88 100.0
Total events 19 33
Heterogeneity: chi2 = 1.13, df = 1 (P = 0.29); I2 = 12% 

0.45 [0.23, 0.86]
0.75 [0.37, 1.51]

0.55 [0.34, 0.90]

Test for overall effect: Z = 2.41 (P = 0.02)

Figure 10: Forest plot of the rates of aspiration (acupuncture + rehabilitation vs. rehabilitation).
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treatments improved the symptoms of dysphagia [62].
Perhaps, electrical stimulation and TDT were able to sub-
stitute for each other. A high-quality randomized double-
blind clinical trial concluded that the therapeutic effects of

exercise-based swallowing therapy alone were superior to
NMES [63]. Furthermore, the same article indicated the
primary hypothesis that exercise-based swallowing ther-
apy +NMES would result in superior outcomes was not

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CIEvents Total TotalEvents

Weight
(%)

Acupuncture+
Rehabilitation

Rehabilitation
0.10.02 1 10 50

Heterogeneity: Chi2 = 1.42, df = 3 (P = 0.70); I2 = 0% 
Test for overall effect: Z = 3.35 (P = 0.0008)

2.8 �e rates of aspiration pneumonia

Gao 2020 2 42 9 42 21.6
Jiang 2020 11 62 19 58 47.0
Wang 2017 1 45 2 45 4.8
Zheng 2019 4 43 11 42 26.6

Total (95% CI) 192 187 100.0
Total events 18 41

0.22 [0.05, 0.97]
0.54 [0.28, 1.04]
0.50 [0.05, 5.32]
0.36 [0.12, 1.03]

0.42 [0.25, 0.70]

Figure 11: Forest plot of the rates of aspiration pneumonia. (acupuncture + rehabilitation vs. rehabilitation).

2.9 �e dysphagia Outcome Severity Score (DOSS)

Chen 2017 5.26 1.17 40 4.89 1.29 40 49.5
Xia 2016 5.8 1.3 60 3.7 1.1 60 50.5

Total (95% CI) 100 100 100.0

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Mean Difference
IV, Random, 95% CI

Mean Difference 
IV, Random, 95% CIMean SD Total TotalSDMean

Weight
(%)

Acupuncture
+Rehabilitation
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−2 −1 0 1 2Test for overall effect: Z = 1.44 (P = 0.15)

Heterogeneity: Tau2 = 1.43; Chi2 = 24.11, df = 1 (P < 0.00001); I2 = 96% 

0.37 [−0.17, 0.91]
2.10 [1.67, 2.53]

1.24 [−0.45, 2.94]

Figure 12: Forest plot of DOSS (acupuncture + rehabilitation vs. rehabilitation).

2.10 Barthel index (BI)

Xia 2016 88.2 11.1 60 71 12.3 60 78.9 17.20 [13.01, 21.39]
Zheng 2019 74.08 19.35 43 62.62 18.83 42 21.1 11.46 [3.34, 19.58]

Total (95% CI) 103 102 100.0 15.99 [12.27, 19.72]

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Mean Difference
IV, Fixed, 95% CI

Mean Difference 
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(%)
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+Rehabilitation
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−20 −10 0 10 20Test for overall effect: Z = 8.41 (P < 0.00001)

Heterogeneity: chi2 = 1.52, df = 1 (P = 0.22); I2 = 34% 

Figure 13: Forest plot of BI (acupuncture + rehabilitation vs. rehabilitation).
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Acupuncture
+Rehabilitation

Rehabilitation
−20 −10 0 10 20Test for overall effect: Z = 7.52 (P < 0.00001)

Heterogeneity: Tau2 = 43.69; Chi2 = 93.23, df = 8 (P < 0.00001); I2 = 91% 

2.11 Swallowing quality of life questionnaire (SWAL-QOL)

Li 2021 37.1 8.53 62 30 5.1 62 14.2 7.10 [4.63, 9.57]
Liu 2018 155.7 17.6 49 134.8 16.5 48 11.5 20.90 [14.11, 27.69]
Shen 2021 201.35 28.62 30 179.6 29.61 30 6.4 21.75 [7.01, 36.49]
Tian 2020 142.56 14.56 57 131.54 11.34 57 12.9 11.02 [6.23, 15.81]
Wang 2019 156.24 27.32 50 133.19 24.58 50 9.1 23.05 [12.86, 33.24]
Wang LS 2021 80.84 1.95 38 63.61 1.98 38 14.6 17.23 [16.35, 18.11]
Xia 2016 197.1 19.3 60 165.1 19.9 60 11.4 32.00 [24.99, 39.01]
Yu 2022 148.76 13.52 21 121.71 11.05 21 11.0 27.05 [19.58, 34.52]
Zhou2017 175.29 20.63 31 157.52 21.09 30 8.9 17.77 [7.30, 28.24]

Total (95% CI) 398 396 100.0 19.04 [14.08, 24.01]

Figure 14: Forest plot of SWAL-QOL (acupuncture + rehabilitation vs. rehabilitation).
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upheld [63]. /e abovementioned studies [61–63] opposed
that more treatments mean better outcomes. In the meta-
analysis, we propose that when acupuncture exists in

treatment, then, stimulative treatments in rehabilitation
therapies can be substituted. Multiple stimuli increase
negative feelings for patients (such as pain, bradycardia, and
laryngeal muscle spasms) and are an economic burden.
Currently, only one study has confirmed that there are no
differences in response rates of acupuncture plus neuro-
muscular electrical stimulation versus acupuncture alone
[64]. Additional studies found that acupuncture plus elec-
trical stimulation is better than acupuncture alone [65–69];
in contrast with the findings of this study. Due to the poor
quality of the abovementioned reports [64–70], additional
high-quality RCTs are necessary to explore whether stim-
ulative treatments in rehabilitation training can be
substituted by acupuncture.

In the review, there was one high-quality study [24] of
acupuncture plus neuromuscular electrical stimulation
versus neuromuscular electrical stimulation (Figure 6),
which showed no significant differences between the two
groups. Indirectly, this addresses the question above

Acupuncture+Rehabilitation RehabilitationStudy or Subgroup Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CIMean SD Total TotalSDMean

Weight
(%)

Acupuncture+
Rehabilitation

Rehabilitation
−0.5 −0.25 0 0.25 0.5

2.12 Duration of empty swallowing

10.1.1 Submental muscle group
Gao 2020 3.28 0.06 42 3.44 0.08 42 29.8
Jiang 2020 1.47 0.44 62 1.87 0.59 58 7.5
Tian 2020 3.12 0.29 57 3.34 0.31 57 15.0
Subtotal (95% CI) 161 157 52.3

10.1.2 Infrahyoid muscles
Gao 2020 3.11 0.08 42 3.27 0.07 42 29.5
Jiang 2020 1.36 0.57 62 1.89 0.78 58 4.8
Tian 2020 3.01 0.31 57 3.29 0.35 57 13.5
Subtotal (95% CI) 161 157 47.7

Test for overall effect: Z = 3.39 (P = 0.0007)
Heterogeneity: Tau2 = 0.02; Chi2 = 11.71, df = 2 (P = 0.003); I2 = 83% 

Test for overall effect: Z = 4.09 (P < 0.0001)
Heterogeneity: Tau2 = 0.01; Chi2 = 7.01, df = 2 (P = 0.03); I2 = 71% 
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Figure 15: Forest plot of duration of empty swallowing (acupuncture + rehabilitation vs. rehabilitation).

2.13 Duration of 5 mL water swallowing

11.1.1 Submental muscle group
Gao 2020 3.16 0.09 42 3.3 0.05 42 25.3
Jiang 2020 1.53 0.57 62 1.97 0.58 58 8.4
Tian 2020 2.99 0.31 57 3.29 0.31 57 16.0
Subtotal (95% CI) 161 157 49.7

11.1.2 Infrahyoid muscles
Gao 2020 3.12 0.06 42 3.34 0.09 42 25.2
Jiang 2020 1.36 0.57 62 1.89 0.78 58 6.5
Tian 2020 2.98 0.22 42 3.12 0.24 57 18.6
Subtotal (95% CI) 146 157 50.3

−0.14 [−0.17, −0.11]
−0.44 [−0.65, −0.23]
−0.30 [−0.41, −0.19]
−0.27 [−0.44, −0.10]
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Test for overall effect: Z = 3.95 (P < 0.00001)
Heterogeneity: Tau2 = 0.01; Chi2 = 9.00, df = 2 (P = 0.01); I2 = 78% 

Test for overall effect: Z = 3.20 (P = 0.001)

Acupuncture+
Rehabilitation

Heterogeneity: Tau2 = 0.02; Chi2 = 14.46, df = 2 (P = 0.0007); I2 = 86% 
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Figure 16: Forest plot of duration of 5mL water swallowing (acupuncture + rehabilitation vs. rehabilitation).
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Figure 17: Trial sequence analysis of acupuncture alone (WST).
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(whether more types of stimulation imply better outcomes
for patients), and the answer to this is either acupuncture or
electrical stimulation is sufficient. Certainly, different

application parameters of NMES combined with acupunc-
ture were out of the scope of the current study.

Subgroup analysis of VFFS revealed that acupuncture
combined with rehabilitation exhibits a good curative effect
on the long course of the disease and a high frequency of
treatment (Figure 7, tag 2.3 and tag 2.4). With a follow-up
period of 1 year, a recent clinical trial confirmed an optimum
period of rehabilitation of two to three months after stroke
[70]. Apart fromWang et al. [32], the other eight patients in
RCTs had a disease course of two to three months. Nev-
ertheless, due to the lack of longer follow-up and few studies
with disease duration of more than 3 years, neither follow-up
effect on long disease duration patients nor optimal timing
of acupuncture is clear, and further research studies are
needed. Subgroup analysis of VFFS indicated that without
follow-up, short-term efficacy was more apparent in patients
with a longer disease course. Additionally, due to the small
number of included studies, it was difficult to establish
whether heterogeneity was affected by the intervention or
patient characteristics, or both. Besides, in the acupuncture
alone group and acupuncture combined with the re-
habilitation group, subgroup analyses of SSA and WST
suggested the efficacy of acupuncture may be related to the
acupuncture treatment dose./e dose-response relationship
is a hallmark of pharmacological studies and this relation-
ship also exists in acupuncture research. Stimulation’s dose
including the total number and the frequency of treatments
is considered to be one of the most important components of
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Figure 18: Trial sequence analysis of acupuncture + rehabilitation
(WST).
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Figure 19: Trial sequence analysis of acupuncture + rehabilitation
(VFSS).
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Figure 20: Egger’s test for the WST (acupuncture vs.
rehabilitation).

-2

0

2

SN
D

 o
f e

ffe
ct

 es
tim

at
e

1 2 3 4 50
Precision

Study
regression line
95% CI for intercept

Figure 21: Egger graph for the WST (acupuncture vs.
rehabilitation).
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Figure 22: Egger’s test for the WST (acupuncture + rehabilitation
vs. rehabilitation).
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acupuncture and it may have a great impact on the efficacy of
acupuncture [71].

Swallowing scores of Fujishima Ichirowas’ subgroup
analysis revealed a significant heterogeneity between the two
subgroups (I2 � 83.2%, Figure 5, and tag 5). Moreover, in the
treatment of poststroke dysphasia, rehabilitation training
combined with multiple acupoints was more effective than
rehabilitation training combined with a single acupoint in
the treatment of poststroke dysphasia. /is is because
dysphagia treatment with a single acupoint may easily in-
duce acupuncture tolerance. Acupuncture tolerance was first

proposed by professor Han et al. [72]. With advances in
acupuncture research, studies have demonstrated that long-
term and repeated acupuncture stimulation leads to adap-
tation. Besides, local receptors on acupoints are no longer
sensitive [73, 74]. /erefore, avoiding long-term single
acupuncture stimulation at the same acupoint is necessary
and thus, acupoint combination should be considered [75].

Given that VFSS is a “gold standard” for dysphagia
diagnosis and exhibits high sensitivity and specificity, and
considering the economical, quick, and clear classification of
the water swallow test, the water swallow test and
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Figure 23: Egger graph for the WST (acupuncture + rehabilitation vs. rehabilitation).
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Figure 24: Egger’s test for the VFSS (acupuncture + rehabilitation vs. rehabilitation).
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Figure 25: Egger graph for the VFSS (acupuncture + rehabilitation vs. rehabilitation).
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videofluoroscopic swallowing study (VFSS) were selected as
the primary outcomes of this study. Chen’s study [23] used
WST and DOSS as outcome indicators and reported con-
flicting results (Figures 6 and 12). /is indicates that the
selection of primary outcomes influenced our judgment with
regard to curative effects. We selected DOSS as an explor-
atory outcome since it is not extensively used in dysphagia
diagnosis.

5. Limitations

/is review has various limitations: (i) although most of the
included articles used clinical success rate as an outcome
indicator, there is no uniform international standard for the
definition of success rate. /erefore, we did not consider
clinical response rate as one of the outcome indicators,
which may have caused a loss of evidence; (ii) poststroke
dysphagia is one of the most prevalent stroke complications
with high morbidity and a long disease course. /e shortest
course of treatment in the included studies is 10 days, while
the longest is 8 weeks; and only one study [36] had a 3-
monthfollow-up and reported a long-term efficacy; and (iii)
although we used Egger’s test to evaluate publication bias in
this review, the fact that all the included RCTs were con-
ducted in China potentially contributes to a publication bias.

6. Conclusions

/is meta-analysis provided positive evidence that acu-
puncture or acupuncture combined with rehabilitation were
better than using rehabilitation alone in the treatment of
poststroke dysphagia. Meanwhile, multicenter RCTs with
a large sample and a rigorous design are needed to explore
whether acupuncture could replace other stimulative ther-
apies in rehabilitation training. Moreover, acupoint com-
bination, frequency, and the total number of treatments may
be important factors that could influence therapeutic effect,
which can provide guidance for subsequent similar RCTs.
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