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This review evaluated the efficacy of electroacupuncture (EA) for chronic fatigue syndrome. Randomized 
controlled trials (RCTs) using EA as an intervention for patients with chronic fatigue syndrome were 
identified in 6 databases (PUBMED, EMBASE, CNKI, J-STAGE, KMBASE, OASIS). Fatigue indicators 
were used as the primary outcome measures. The quality-of-life index, efficiency rate, and level of pain 
were used as secondary outcome measures. There were 408 patients from seven RCTs included in this study. 
Meta-analysis showed that EA was significantly associated with fatigue relief compared with the control 
group (n = 141 SMD = -1.55, 95% CI: -2.58 - -0.52, p = 0.003, I² = 92%). In addition, EA had a statistically 
significant improvement in quality of life compared with the control group (n = 176, SMD = -2.29, 95% CI: 
-3.68 - -0.90, p = 0.001, I² = 96%). One study reported ten cases of bleeding, however, no serious adverse 
events were reported in any of the included studies. This review determined that EA may have a greater 
clinical effect than the control group for fatigue relief and improved quality of life. However, there were 
several risks of bias identified. Not all of the RCTs accurately reported the research method, all studies were 
conducted in 1 country (China), and the number of studies included were small.

©2022 Korean Acupuncture & Moxibustion Medicine Society. This is an open access article under the CC 
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

ABSTRACT

Introduction
 
Chronic fatigue syndrome (CFS) is characterized by continued 

fatigue for 6 months or more which is not explained by other 
underlying disorders. Typical symptoms include insomnia, amnesia, 
musculoskeletal pain, and various neuropsychiatric symptoms [1]. 
CFS is a syndrome which was defined by the Centers for Disease 
Control and Prevention (CDC) in the United States in 1988 [2]. 
The prevalence of CFS has been increasing and may be due to 
lifestyle changes in modern society. Although this syndrome is not 
directly linked to fatal consequences, long-lasting fatigue and pain 
may have major impacts on physical and mental health.

A study by Wesley in 1995, reported that the prevalence rate 

of CFS of the World ranged from 0.8% to 1.8%, but only 12% of 
patients were aware that their symptoms may be caused by CFS 
[3]. Moreover, in 2022, the mechanisms and treatments for CFS 
are yet to be elucidated. Diagnosis is based upon ruling out other 
conditions and treatment aims to relieve how the individual is 
affected. Treatment with complementary and alternative medicine 
(CAM) is seen as a potential treatment. In the 2015 there was a 
review of 35 studies of CFS, but there were limitations due to 
the size of the population for each therapy and the quality of 
the studies [4]. Valid treatments used for CFS in these reviewed 
studies included cognitive behavioral therapy, immunoglobulin, 
valganciclovir, galantamine, inosine pranobex, fluoxetine, and 
CAM [5]. Various reviews of CAM as a treatment for CFS have 
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been published. However, it appears that more rigorous RCTs, 
than those reviewed in 2011 (26 RCTs) by Terje et al [6] where the 
effectiveness of CAM for CFS provided limited evidence of success 
due to the small sample size for each therapy and high risk of bias, 
are necessary. Acupuncture, an important treatment within CAM, 
has been studied as a treatment for CFS. Wang et al [7] conducted 
a systematic review of acupuncture for CFS in 2009, Kim et al  [8] 
and Zhang et al [9]. The conclusions from all 3 studies were that 
more rigorous RCTs are required.

In this review, studies were selected based upon electroacupuncture 
(EA) treatment of CFS. So far, there have been no reviews on the 
correlation between CFS and EA. Therefore, we conducted a 
systematic review and meta-analysis of randomized controlled trials 
(RCTs) that have examined the overall effect of EA compared with 
conventional acupuncture and Herbal medicine treatments.

Materials and Methods

Study design

This study was a systematic review of RCTs that compared 
the effects of EA in patients with persistent fatigue (≥ 6 months) 
due to CFS, as defined by the CDC. This study was conducted 
according to the 2020 systematic literature review reporting 
guidelines of Preferred Reporting Items for Systematic reviews 
and Meta-Analysis. The protocol for this study was registered 
with PROSPERO (the international register of systematic reviews; 
registration no.: CRD42022328988) [10].

Search strategy

A number of databases were searched with the aim of reducing 
language bias. Studies in English, Japanese, Chinese, and Korean 

were included. 2 English language databases [MEDLINE via 
PubMed, Excerpta Medica Database (EMBASE)], a Chinese 
database [China Knowledge Infrastructure for Chinese studies 
(CNKI)], a Japanese database [Japan Science and Technology 
Information Aggregator Electronic database (J-STAGE)], and 2 
Korean databases [Korea Medical Database (KMbase)], Oriental 
Medicine Advanced Searching Integrated System (OASIS) were 
searched for studies published up to April 2022.

A search strategy was established to include all studies covering 
EA and CFS. The search terms varied according to each database 
(Table 1).

Eligibility criteria

Types of studies
In this study, related RCTs were included as targets for analysis. 

Cohort studies, case reports, observational studies, qualitative 
studies, case controls, and in vivo and in vitro studies, reviews, i.e., 
not RCTs, were excluded. In addition, studies where the original 
text was not available were also excluded.

Types of patients
In accordance with the diagnostic criteria of the 1994 CDC 

definition of CFS, patients diagnosed with CFS were included, and 
studies on idiopathic chronic fatigue were excluded. The patients’ 
race, age, sex, period of morbidity, and main symptoms were 
recorded without limitations.

Types of interventions
Studies where treatment methods were described as EA or 

electrical stimulation applied with acupuncture were included in 
this review (therefore, electrical acupoint stimulation studies were 
included). All EA and treatment methods were included except 

1. PubMed

#1.Search: (("electroacupuncture"[MeSH Terms] OR ("electroacupuncture"[MeSH Terms] OR "electroacupuncture"[All Fields] OR 
"electroacupuncturing"[All Fields]) OR "electro-acupuncture"[All Fields] OR "acupoint electrical stimulation"[All Fields]))
#2.Search: (("fatigue syndrome, chronic"[MeSH Terms]) OR ("fatigue" [All Fields] AND "syndrome"[All Fields] AND "chronic"[All Fields]) OR 
"chronic fatigue syndrome"[All Fields] OR ("chronic"[All Fields] AND "fatigue"[All Fields] AND "syndrome"[All Fields])) 

#3.#1 AND #2

2. EMBASE

#1.('electroacupuncture'/exp OR electroacupuncture OR 'electro acupuncture'/exp OR 'electro acupuncture' OR 'acupoint electrical stimulation') 
AND ('fatigue syndrome, chronic'/exp OR 'fatigue syndrome, chronic' OR (('fatigue'/exp OR 'fatigue') AND ('syndrome'/exp OR 'syndrome')
#2.('syndrome'/exp OR 'syndrome') AND 'chronic') OR 'chronic fatigue syndrome'/exp OR 'chronic fatigue syndrome' OR ('chronic' AND ('fatigue'/
exp OR 'fatigue') AND ('syndrome'/exp OR 'syndrome')))
#3.#1 AND #2 

3. CNKI
(SU=electroacupuncture OR SU=electro-acupuncture OR SU="acupoint electrical stimulation") AND 
((SU="fatigue syndrome, chronic") OR (SU="fatigue" AND SU="syndrome" AND "chronic") OR SU="chronic fatigue syndrome" OR (SU="chronic" 
AND SU="fatigue" AND SU="syndrome")) 

4. J-stage
(electroacupuncture OR electro-acupuncture OR "acupoint electrical stimulation") AND 
(("fatigue syndrome, chronic") OR ("fatigue" AND "syndrome" AND "chronic") OR "chronic fatigue syndrome" OR ("chronic" AND "fatigue" AND 
"syndrome")) 

5. Korean 
databases 
(KMBASE, 
OASIS, KISS, 
RISS)

“All = CFS” OR “All  = chronic fatigue syndrome” OR “All = chronic fatigue syndrome (in Korean)” AND All = “acupuncture“ 

Table 1. Search Strategies for Each Database.
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Auricular EA, which stimulates points in the ear without using 
acupoints. They were included without considering the shape of 
acupuncture, the degree and intensity of electrical stimulation, and 
the duration and frequency of treatment.

Types of outcome measures
To evaluate the effectiveness of the treatment, studies that 

contained at least one of the following outcomes were included. 
The most common symptom of CFS was extreme fatigue, 
therefore, indicators of fatigue were selected as the primary outcome 
measure using the fatigue severity scale (FSS), fatigue assessment 
instrument (FAI), and the fatigue scale-14 (FS-14). Indicators 
that can show the quality of life (QoL) of patients with CFS were 
selected as the secondary outcome measures including the Somatic 
and Psychological Health Report-34 items (SPHERE), the WHO 
Quality of Life-BREF (WHOQOL-BREF), the total effective rate 
(TER), and the visual analog scale.

Data extraction process

2 independent researchers extracted the information according to 
the inclusion/exclusion criteria. After excluding overlapping studies, 
titles and abstracts were selected. Eligible studies were selected based 
on the intervention, diagnostic criteria, outcome measures, and 
randomization method detailed in the full body of the text. If a 
disagreement occurred in the selection process, a 3rd researcher was 
asked for their opinion when necessary.

The following information was extracted from the selected 
studies: literature included in the study, sample size, age, sex, season 
duration, primary outcome measurement, secondary outcome 
measurement, and adverse events. In addition, the Standards 
for Reporting Interventions in Clinical Trials of Acupuncture 
(STRICTA) guidelines [11] were used to collect data on the 
interventions (number of participants, age, sex, morbidity period), 
interventions (number of interventions, acupoint, treatment 
frequency, and duration), and control interventions (number of 
controls, treatment, and duration). Two researchers independently 
conducted the data collection process. If a disagreement occurred 
in the data collection process, a 3rd researcher was asked for their 
opinion.

Risk of bias assessment

Two researchers independently evaluated the risk of bias (RoB) 
in the selected randomized controlled clinical studies. The RoB 
assessment considered 7 items (random sequence generation, 
allocation concealment, blinding of participants and personnel, 
blinding of the outcome assessment, incomplete outcome data, 
selective outcome reporting, and other potential biases) according 
to Cochrane’s RoB tool [12]. Each item was categorized as having 
a high, low, or unclear risk. If the opinions of the two researchers 
were inconsistent, an agreement was made through discussion. 
If a disagreement occurred in the RoB assessment process, a 3rd 
researcher was asked for their opinion.

Data synthesis and analysis

Meta-analysis was used to compare the effects of treatment 
intervention in the selected studies. Data synthesis was performed 
using RevMan Version 5.3.0 for Windows. When the outcome was 
on the same scale, continuous variables were analyzed using the 
mean difference (MD) based on a 95% confidence interval (CI). 
When the scales were not the same, the standardized MD (SMD) 
was used for the analysis. Heterogeneity analysis was performed 
using Higgins’ heterogeneity test and chi-square test.

Since the RCTs included in this review did not consider factors 
such as season, type of need, fixed or selected points for symptoms, 
intensity, frequency, and treatment period, data synthesized from 
these studies considered their reliability.

Using GRADEpro software, the quality of evidence of each study 
included in the meta-analysis was evaluated, and a summary table 
was constructed (Tables 2 and 3) [13]. Of note, publication bias 
was not evaluated because the Cochrane Handbook for Systematic 
Reviews of Interventions states that when there are fewer than 
ten studies included in the analysis, publication bias need not be 
performed [12].

Results

Study selection

As a result of searching domestic and foreign databases, 2 studies 
were identified from PubMed, 14 from EMBASE, 34 from CNKI, 
98 from J-STAGE, 204 from KMBASE, and 2 from OASIS.

A total of 278 articles were identif ied, excluding overlapping 
articles. In total, 262 studies were excluded based on their titles 
and abstracts. 11 studies were not related to CFS or EA, 124 were 
not RCTs, and 7 were study protocols. A total of 262 studies 
were excluded. 9 of the 16 remaining studies were excluded after 
reviewing the full text. 2 studies in which EA treatment was used 
in both the control and experimental groups were excluded. 3 
articles were excluded because they described the same study, 3 
used unsuitable outcome measures (only vital signs), and 2 used 
interventions different from the inclusion criteria. Finally, 7 studies 
were included in the systematic review, and 6 were analyzed in the 
meta-analysis (Fig. 1).

Study information

There were 408 patients with CFS from seven RCTs [14-20] 
who were treated with EA were included in this review (Table 4). A 
total of 206 patients were assigned to the EA experimental group, 
and 202 to the control group. The RCTs included in this review 
were conducted between 2006 and 2019.

All 7 studies [14-20] were conducted using the diagnostic criteria 
revised by the CDC in 1994. The RCTs were conducted in a 2-arm 
parallel trial (except for the study by Li et al [16], which did not 
detail the sex and age of the participants), 136 males and 212 females 
were included. The average age of the patients was 38.18 years, and 
the duration of morbidity was at least 7 months. 2 dropouts were 
reported in one of the seven studies [18], and no dropouts were 
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Certainty assessment No. of patients Effect

Certainty
No of 
studies

Study 
design Risk of bias Inconsistency Indirectness Imprecision Other 

considerations EA control Relative
(95% CI)

Absolute 
(95% CI)

Fatigue

5 Randomized 
trials Serious*,†,‡ Serious§; Not serious Not serious None 141 157 -

SMD 1.54 
lower 

(2.57 lower to 
0.52 lower)

⨁⨁◯◯ 
Low

Fatigue - EA vs Acu (FSS)

2 Randomized 
trials

Very 
serious*,†,‡ Not serious Not serious Not serious None 76 93 -

SMD 1.99 
lower 

(4.26 lower to 
0.28 higher)

⨁◯◯◯ 
Very 

Low, ||

Fatigue - EA vs sham EA (FSS)

2 Randomized 
trials Serious†,‡ Not serious Not serious Not serious None 35 34 -

SMD 1.54 
lower 

(2.97 lower to 
0.1 lower)

⨁⨁◯◯ 
Low, ||

Fatigue - EA+H-med vs H-med (FAI)

1 Randomized 
trials Serious†,‡ Not serious Not serious Not serious None 30 30 -

SMD 0.74 
lower 

(1.27 lower to 
0.22 lower)

⨁⨁◯◯ 
Low, ||

* One study has high risk of selection bias.
† High risk of performance bias.
‡ Unclear risk of bias in several domains. 
§ Synthesis between studies with different controls.
|| Small number of participants of meta-analysis.
CI, confidence interval; SMD, standardised mean difference.

Table 2. GRADE Table of Included Studies: Fatigue.

reported in the other studies.
4 studies [14-17] compared EA with conventional acupuncture, 

and 1 study [17] compared EA with moxibustion (with oryzanol) 
and routine acupuncture. 2 studies [18,19] compared EA with 
sham EA where the acupuncture was placed at a distance and 
electrical stimulation was used, and one study [20] compared a 
group that received EA with herbal medicine and herbal medicine 
alone.

4 studies designated the FSS score as the primary outcome 
measure [14,15,18,19], 1 designated the FAI [20], 1 designated 
the FS-14 [17], and 1 designated the TER [16]. Regarding the 
secondary outcomes, 5 studies designated the SPHERE [14,15,17-
19] and 1 designated the WHOQOL-BREF [20]. 1 study [16] 
had only 1 outcome measure which was the TER. In 1 study [17], 
2 people dropped out of the control group, and the reason for the 
dropout was not stated. No dropouts were reported in the other 
studies.

Interventions

Using the STRICTA guidelines [11], the matters related to the 
intervention of the 7 RCTs patients are shown in Table 5.

Treatment period and frequency
4 studies [14,15,17,20] treated patients for four weeks, with the 

sessions conducted once a day [17], 5 times a week [14], 3 times a 
week [20], and 2 times a week [15]. In 2 studies [16,19], treatment 
was performed for ten days, with the sessions conducted once a day 
[19], and once every 3 days [16]. In another study [18], ten sessions 
were conducted over 12 days.

Acupoint
 The most frequently used acupoint was ST36 [15-16,18-20], 

which was used in 5 studies. CV4 [14-16,20], CV8 [14,15,17,20], 
and BL23 [15,16,18,19] were used in 4 studies. 5 studies used the 
CV meridian [14-17,20] and CV meridian acupoints.

When studies were classif ied by the control group, each study 
showed homogeneity in the treatment acupoints, and CV meridian 
acupoints were used in 4 studies [14-17] where the control was 
conventional acupuncture.

CV4 [14-17] was used in 3 studies, and CV8 [14,17] and ST36 
[15,16] were used in 2 studies. In 2 studies [18,19] where the 
control group was sham EA, ST36 and BL23 were used as acupoints 
to show similarities.

In 3 studies [15,16,20], the acupoints were selected according 
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to the patient’s symptoms. 1 study [16] suggested the standard 
treatment should include BL23 when insomnia was present and 
GB34 when muscle pain was present. 3 studies [17-19] recorded 
acupuncture points where electrical stimulation was provided, but 
other studies [14-16, 20] did not mention this.

Treatment method
Regarding the length of the needle used, 1-1.5 cun was used in 1 

study [15,18,20], 2 cun was used in 1 study [19], and a 0.30 × 0.40 
needle was used in 1 study [16]. There was no mention of the length 
of the needle used in 2 studies [14,17].

As for the needle depth, insert needle until “de qi” is experienced 
was used as the standard in 6 studies [14-16, 18-20]. In 1 study [17], 
the exact depth and direction of the insert (15 mm parallel to the 
ear canal) were recorded. The intensity of EA was set according to 
the patient’s tolerance level in 6 studies [15-20], and there was no 
mention in 1 study [14]. The frequency was different in all studies, 
3 Hz [14], 4/20 Hz [17], and 20-100 Hz [18] were used, and in 4 
studies [15,16,19,20], there was no mention of the frequency used. 
In 5 studies [14-17,20], the treatment time was 30 minutes, and in 
2 studies [18,19] it was 20 minutes.

Risk of bias

The RoB was evaluated using Cochrane’s RoB tool for the 7 
RCTs. Revman 5.3.0 is shown in Figs. 2 and 3.

Random sequence generation
In 1 study [14], the opaque envelopes method of randomization 

approved by Huzhou Hospital ethics commission committee was 
used. In 2 studies [17,20], randomization was performed using a 
random number table. Therefore, the RoB for random sequence 
generation was rated as “low” for these studies. There was no 
mention of the randomization method in 3 studies [16,18,19], so 
it was evaluated as “unclear” RoB. In 1 study [15], the RoB was 
evaluated as “high” because it was mentioned that the assignment 
was made through visit order.

Allocation concealment
In 2 studies [14,17], the RoB for allocation concealment was 

evaluated as “low” because an independent 3rd party concealed the 
allocation, and the remaining 5 studies [15,16,18,19,20] did not 
mention the concealment of the allocation order. Therefore, the 
RoB in those studies was evaluated as “unclear.”

Certainty assessment No of patients Effect

Certainty
No of 
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other 

considerations EA control Relative 
(95% CI)

Absolute 
(95% CI)

QoL

6 Randomized 
trials Serious*,†,‡ Serious§ Not serious Not serious None 176 172 -

SMD 2.29 
lower 

(3.67 lower to 
0.9 lower)

⨁⨁◯◯ 
Low

QoL - EA vs Acu (SPHERE)

3 Randomized 
trials

Very 
serious*,†,‡ Not serious Not serious Not serious None 111 108 -

SMD 3.39 
lower 

(6.38 lower to 
0.41 lower)

⨁◯◯◯ 
Verylow, ||

QoL - EA vs Sham EA (SPHERE)

2 Randomized 
trials Serious†,‡ Not serious Not serious Not serious None 35 34 -

SMD 1.3 
lower 

(2.88 lower to 
0.28 higher)

⨁⨁◯◯ 
Low, ||

QoL - EA+H-med vs H-med (WHOQOL-BREF)

1 Randomized 
trials Serious†,‡ Not serious Not serious Not serious None 30 30 -

SMD 1.15 
lower 

(1.7 lower to 
0.6 lower)

⨁⨁◯◯ 
Low, ||

* One study has high risk of selection bias.
† High risk of performance bias.
‡ Unclear risk of bias in several domains. 
§ Synthesis between studies with different controls Although there is a heterogeneity, they have same effect for alleviating fatigue.
|| Small number of participants of meta-analysis.
CI, confidence interval; SMD, standardized mean difference.

Table 3. GRADE Table of Included Studies: QoL.
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Blinding of participants and personnel
Due to the nature of EA, it is difficult to blind the operator and 

patient. Blinding was not performed in all 7 studies [14-20], and 
the RoB was evaluated as “high.”

Blinding of outcome assessment
In 7 studies [14-20], the risk was evaluated as “uncertain” 

because there was no mention of the blinding of the evaluators.

Incomplete outcome data
In 1 study [18], the risk was evaluated as “unclear” because 

there was no reason presented for the missing value. The RoB for 
incomplete outcome data was rated as “low” in the other 6 studies 
because there was no missing data.

Selective reporting
All 7 studies [14-20] reported all expected results in the 

experimental design of their study. Therefore, the RoB for selective 
reporting was rated as “low.”

Other bias
Although reports on baseline partisans were omitted in 2 studies 

[16,19], the RoB was evaluated as “unclear” for other bias because 
the p value between the 2 groups showed less heterogeneity. In all 
f ive studies [14-19,20], the RoB was evaluated as “low” because 
there was no claim that the design was potentially biased.

Effectiveness of intervention

Fatigue
Meta-analysis was conducted by synthesizing 5 studies [14,15, 

18-20] using the indicators of the level of fatigue including the 
FSS and the FAI. 2 studies [14,15] compared EA with conventional 
acupuncture, 1 study [18,19] compared EA with sham EA, and 1 
study [20] compared EA with herbal medicine and herbal medicine 
alone were analyzed when categorized into small groups, and then 
the total results were analyzed again (Fig. 4).

SMD was used to analyze the different indicators. The random-
effects model was used to show whether there was a lot of 

Fig. 1. Flow diagram of the study selection process.

Fig. 2. Risk of bias summary

Fig. 2. Risk of bias summary.

Fig. 3. Risk of bias graphFig. 3. Risk of bias graph.
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Author 
(year)

Sample size
(included
->analyzed)

TG fender and
mean age

 (mean±SD)

TG disease
duration (mo) 
(mean± SD) Treatment

intervention
Control

intervention
Outcome
measure Result* Adverse

event
Diagnosis

CG gender and
mean age

(mean±SD)

CG disease
duration (mo)
(mean± SD)

EA VS Conventional Acupuncture

Li
(2017)
[14]

89 (46/43→
46/43)

M/F = 18/28
39 ± 10 13.6 ± 6.9

EA Acupuncture 1) FSS
2) SPHERE

(T/C, Baseline, 4 wk)
1) 40.41 ± 3.61→24.41 ± 3.62 

(p < 0.001)/
39.02 ± 5.28→38.14 ± 4.78 

(p < 0.001)
2) 25.96 ± 2.76→12.74 ± 2.27 

(p < 0.001)/
25.07 ± 2.44→24.19 ± 1.06 

(p < 0.001)

None

1994 CDC M/F = 17/26
38±9 14.0 ± 6.6

Chen
(2018)
[15]

60 (30/30) M/F = 11/19
45.03 ± 5.12 22.36 ± 7.02

EA Cat gut 
Acupuncture

1) FSS
2) SPHERE

3) TER

(T/C, Baseline, 4 wk)
1) 51.70 ± 11.37→35.07 ± 

7.54 (p >0.05)/
52.73 ± 11.75→41.15 ± 6.87 

(p > 0.05)
2) 34.54 ± 4.11→10.55 ± 2.41 

(p > 0.05)/
35.22 ± 4.85→12.36 ± 2.63 

(p > 0.05)
3) 90.00%/86.67% 

(p > 0.05)

Not 
reported

1994 CDC M/F = 10/20
44.68 ± 5.23 23.12 ± 6.89

Li
(2014)
[16]

60 (30/30→
30/30)

Not disclosed
(25-50)

Not disclosed
(at least 7 mo)

EA Acupuncture 1) TER (T/C, Baseline, 10d)
1) 93.33%/83.33% (p < 0.5)

Not 
reported

1994 CDC Not disclosed
(25-50)

Not disclosed
(at least 7 mo)

Zhang
(2019)
[17]

70 (35/35→
35/35)

M/F = 17/18
38.22±9.25 11.94 ± 5.19

EA+Mox Acupuncture+
W-med

1) FS-14
2) SPHERE

3) PSQI
4) IL-6

5) IFN-γ

(T/C, Baseline, 4wk)
1) 5.72 ± 0.91→1.57 ± 0.42 

(p < 0.05)/
5.85 ± 0.83→3.34 ± 0.47 

(p < 0.05; physical)
4.97 ± 0.77→1.24 ± 0.32 

(p < 0.05)/
4.56 ± 0.69→2.34 ± 0.41

(p < 0.05; mental)
2) 25.45 ± 5.22→9.02 ± 1.95 

(p < 0.05)/
24.86 ± 5.49→16.69 ± 2.69

(p < 0.05)
3) 17.22 ± 3.21→5.05 ± 1.83 

(p < 0.05)/
16.89 ± 3.97→10.76 ± 2.09

(p < 0.05)
4) 45.61 ± 5.91→25.57 ± 4.19 

(p < 0.05)/
46.88 ± 6.02→36.34 ± 4.40

(p < 0.05)
5) 49.98 ± 5.77→27.20 ± 3.82 

(p < 0.05)/
46.88 ± 6.02→37.52 ± 4.43 

(p < 0.05)

Not 
reported

1994 CDC M/F = 16/19
37.56 ± 9.91 37.56 ± 9.91

EA VS non-acu point electric stimulation

Zhu
(2008)
[18]

60 (30/30-
>30/28)

M/F = 6/24
38.50 ± 7.89 15.30 ± 5.72

EA
Non-acu 

point electric 
stimulation

1) FSS
2) SPHERE

3) VAS

(T/C, Baseline, 3 mo)
1) 46.93 ± 5.65→25.60 ± 5.06 

(p < 0.001)/
45.77 ± 5.35→38.47 ± 6.64 

(p < 0.001)
2) 19.77 ± 3.35→7.83 ± 2.84 

(p < 0.001)/
19.47 ± 2.89→14.77 ± 3.92 

(p < 0.001)
3) 59.33 ± 14.13→ 31.00 ± 

10.62 (p < 0.01)/
56.67 ± 11.55→ 42.33 ± 10.06 

(p < 0.01)

Not 
reported

1994 CDC M/F = 10/20
37.67 ± 9.85 16.70 ± 5.43

Table 4. Result of Included Studies.
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Author
(year)

Treatment
period

Treatment
Frequency Acupoint Details of needling Details of EA

Needle
retaining

time

Li
(2017)
[14]

4 wk 5 x/wk GV 14, GV 4, CV 8, CV 4 Insert needle until de qi Fre 100/2 Hz 14±2 mA 30 min

Chen
(2018)
[15]

4 wk 2 x/wk
CV17, CV6, CV4, ST36, BL13, BL18, 
BL20, BL23, Select 10 points at a time 

from the above acupoints

1~1.5 cun needle, insert 
needle until de qi

Fre: 3Hz
Int: according to the patient's 

tolerance level
30 min

Li
(2014)
[16]

10 d 1 x/3 d CV4, ST36, PC6, EX-HN 5 BL23 (if have 
insomnia), GB34  (if pain at muscle)

0.30 x 0.40 needle, insert 
needle until de qi

Int: according to the patient's 
tolerance level 30 min

Zhong
(2019)
[17]

4 wk 1 x/d CV8 (EA), TE17 (EA) TE17: insert 15 mm parallel 
to ear canal 

Int: according to the patient's 
tolerance level 30 min

Zhu
(2008)
[18]

12 d 10 x/12 d ST36 (EA), BL23 (EA) 1~1.5 cun needle, insert 
needle until de qi

Fre: 4/20Hz
Int: according to the patient's 

tolerance level
20 min

Oh
(2006)
[19]

10 d 1 x/d ST36 (EA), BL23 (EA) 2 cun needle, insert needle 
until de qi

Fre: 20-100Hz
Int: according to the patient's 

tolerance level
20 min

Hu
(2013)
[20]

4 wk 3 x/wk

1) CV 4, EX-HN 1 BL15, BL17, BL18, 
BL20,

2) GV 4, CV 6, CV 4, ST 36, LI 4, LR3
Select 1) or 2)

1~1.5 cun needle, insert 
needle until de qi

Int: according to the patient's 
tolerance level 30 min

AP, acupoint; EA, electroacupuncture; Fre, frequency; Int, intensity; Loc, location; NR, not reported.

Table 5. Details of Electroacupuncture Interventions.

Author 
(year)

Sample size
(included
->analyzed)

TG fender and
mean age

 (mean±SD)

TG disease
duration (mo) 
(mean± SD) Treatment

intervention
Control

intervention
Outcome
measure Result* Adverse

event
Diagnosis

CG gender and
mean age

(mean±SD)

CG disease
duration (mo)
(mean± SD)

EA VS non-acu point electric stimulation

Oh
(2006)
[19]

9 (5/4→5/4) M/F = 1/4
36.60 ± 6.84

Not disclosed
(at least 7 mo)

EA
Non-acu 

point electric 
stimulation

1) FSS
2) SPHERE

(T/C, Baseline, 3 mo)
1) 50.20 ± 8.82→31.00 ± 9.62 

(p <0.05)/
44.75 ± 10.34→40.00 ± 14.78 

(p <0.05)
2) 21.00 ± 3.08→13.60 ± 9.29 

(p <0.05)/
19.00 ± 4.54→16.75 ± 3.86 

(p < 0.05)

Not 
reported

1994 CDC M/F = 6/24
35.75 ± 5.12

Not disclosed
(at least 7 mo)

EA VS Conventional treatment

Hu 
(2013)
[20]

60 (30/30→30/30) M/F = 12/18
37.36 ± 8.55 38.27 ± 8.73

EA+H-med H-med
1) FAI

2) WHOQOL-
BREF

(T/C, Baseline, 10 days)
1) 145.53 ± 9.96→78.67 ± 

9.52 (p < 0.01)/
147.37 ± 8.37→86.33 ± 10.78 

(p < 0.01)
2) 78.03 ± 8.62→99.77 ± 7.86 

(p < 0.01)/
75.80 ± 9.56→84.57 ± 16.74 

(p < 0.01)

10 bleeding 
1994 CDC M/F = 13/17

37.20 ± 6.93 39.30 ± 7.55

* The inequality sign is the favourable of the result value.
† All p values are comparisons between I/C.
C, control; CDC, Centers for Disease Control and Prevention; CG, control group; F, female; FS-14, fatigue scale-14; FSS, fatigue severity scale; H-med, herbal medicine; M, male; 
PSQI, Pittsburgh Sleep Quality Index; SPHERE, The Somatic and Psychological Health Report-34 items; T, treatment; TER, total effective rate; TG, treatment group; VAS, visual 
analogue scale; WHOQOL-BREF, WHO Quality of Life-BREF; W-med, Western medicine.

Table 4. (continued).
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heterogeneity in the study results due to the lack of consistency in 
the design of the study and the intervention.

In an analysis that compared EA with Acupuncture, the 
intervention group had a lower FSS index than the control group. The 
heterogeneity of the 2 studies was high (I² = 97%), and there were no 
statistically significant differences between the intervention and control 
groups (SMD = -1.99, 95% CI: -4.26-0.28, p = 0.09, I² = 97%).

The intervention group showed a greater decrease in the FSS 
compared with the control group. The heterogeneity of the 2 studies 
was high at I² = 73%, and the intervention group showed a statistically 
significant reduction in fatigue compared with the control group. 

(SMD = -1.54, 95% CI: -2.99 - -0.09, p = 0.04, I² = 73%)
Comparing EA with herbal medicine and herbal medicine alone, 

the results of this study showed a significantly lowered FAI index in 
the intervention group compared with the control group (SMD = 
-0.74, 95% CI: -1.27--0.22, p = 0.005, I² = Not applicable).

The analysis of the three groups showed that EA signif icantly 
reduced fat igue compared with the control  group.  The 
heterogeneity of all the studies was high at I² = 92%, but between 
small groups, it was low, resulting in I² = 0%. In the quality 
evaluation using the GRADE tool, the quality of the meta-analysis 
was downgraded due to the RoB and indirect factors (Table 2).

Fig. 4. Fatigue: Electroacupuncture versus Control groupFig. 4. Fatigue: Electroacupuncture versus control group.

Fig. 5. Quality of Life: Electroacupuncture versus Control groupFig. 5. Quality of Life: Electroacupuncture versus control group.
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Quality of life
Meta-analysis was conducted by synthesizing 6 studies 

[14,15,17-20] using the SPHERE and the WHOQOL-BREF as 
output indicators that can represent the QoL. 3 studies [14,15,17] 
compared EA with conventional acupuncture, 2 studies [18,19] 
compared EA with sham EA, and 1 study [20] that compared EA 
with herbal medicine and herbal medicine alone were analyzed in 
small groups, and then the total results were analyzed again (Fig. 5).

The data were synthesized using the SMD to analyze the 
different indicators. The SPHERE is a parameter that is inversely 
proportional to the QoL standard, while the WHOQOL-BREF is 
a parameter that is proportional to the QoL level [21]. Therefore, 
negative modulus values were obtained.

For the same reason as above, a random-effects model was used. 
In the case of the EA versus acupuncture group, since 3 RCTs were 
studied with the same index, the result values were examined once 
again using the MD (Fig. 6).

In an analysis of EA and Acupuncture, the intervention group 
had a lower SPHERE index than the control group. When analyzed 
using the SMD, the heterogeneity of the 2 studies was high (I² = 
98%), and the intervention group showed a statistically significant 
improvement in the QoL compared with the control group (SMD 
= -3.39, 95% CI: -6.38--0.41, p = 0.03, I² = 98%).

Even when analyzed using the MD, the heterogeneity of the 2 
studies was as high as I² = 99%, and the intervention group had 
significantly improved QoL compared with the control group. The 
effect size was larger than the SMD analysis (Fig. 6; MD = -6.99, 
95% CI: -12.40- -1.58, p = 0.01, I² = 99%).

In the comparison of EA with sham EA, the SPHERE index was 
reduced more in the intervention group compared with the control 
group. The heterogeneity of the 2 studies was high (I² = 79%), and 
the degree of the SPHERE index reduction in the intervention 
group was not statistically signif icant (SMD = -1.30, 95% CI: 
-2.89-0.29, p = 0.11, I² = 79%).

In the comparison of EA with herbal medicine and herbal 
medicine alone, the WHOQOL-BREF index in the intervention 
group was determined to be significantly lower than the control 
group (SMD = -1.15, 95% CI: -1.70 - -0.60, p < 0.0001, I² = Not 
applicable).

When analyzing the three small groups, it appeared likely that 
EA could significantly improve the QoL compared with the control 
group. In the entire study, the heterogeneity was high (I² = 96%), 

but the heterogeneity between groups was low (I² = 5.4%).
In the quality evaluation using the GRADE tool, the quality of 

the meta-analysis was downgraded due to the RoB and indirect 
factors (Table 3).

Safety

1 study [20] reported ten cases of bleeding but no serious adverse 
events (AEs). 1 study [14] mentioned there were no AE due to 
treatment. There was no mention of AEs in the remaining 5 studies 
[15-19].

Reporting bias assessment

As the number of studies used for the meta-analysis in this 
study was less than 10, the publication bias was not evaluated, as 
advised by the Cochrane Handbook for Systematic Reviews of 
Interventions [12].

Discussion

CFS is the most severe form of chronic fatigue and a diagnosis 
is made if it meets 4 or more of the 8 major symptoms, including 
extreme exhibition lasting more than 24 hours after physical 
or mental occurrence, loss of memory or concentration, and 
unexposed muscle pain, and is characterized by no other organic 
lesions. It has been reported that the prevalence of CFS in Korea 
in patients who visited the Family Medicine Department is 
approximately 1.2% [22].

Treatment of unexplained chronic fatigue requires pinpointing 
the complex causes and approaching treatment in an integrated 
way. This is consistent with the theory of oriental medicine disease 
treatment. The Ministry of Health and Welfare, reported in 2020 
that acupuncture is performed on 91% of patients in Korean 
clinical practice [23]. A survey in 2011, of Korean medicine doctors 
reported that 78.2% of doctors using acupuncture used EA [24].

Various case studies have reported that EA is empirically used in 
treating CFS patients with chronic fatigue, and 2 systematic reviews 
on acupuncture have been published recently [8,9]. However, no 
systematic review has been conducted on EA treatment for CFS. 

Regarding the mechanism of EA, it has been reported that pain 
can be improved by EA by promoting the secretion of opioid 

Fig. 6. Quality of Life: Electroacupuncture versus Conventional AcupunctureFig. 6. Quality of Life: Electroacupuncture versus conventional acupuncture.
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substances such as β-endorphin, enkephalin, and dynorphin 
through electrical stimulation [25]. In addition, animal experiments 
have shown that EA also helps the release of immune-related 
substances such as interleukins and tumor necrosis factor-alpha 
[26]. Despite the mechanisms of EA upon CFS having not been 
fully elucidated, it is thought that EA can be used as a treatment for 
the systemic effects of CFS. Therefore, this study was conducted to 
systematically examine RCTs of patients with CFS treated with EA 
to investigate the clinical effects of EA treatment.

In this review, 7 studies were analyzed, and in all RCTs, the 
intervention group showed statistically significant improvements 
in the level of fatigue and improvement in QoL compared with 
the control group. However, due to the large heterogeneity of the 
sample counts and the design of each study, meta-analysis was used 
to analyze the effect size of the statistics.

Examining the meta-analysis of the indicators of fatigue, the 
average value of the effect size was negative, even in the synthesis 
of small groups, and the comparison of the overall control group. 
Except for the results for EA vs. Acupuncture, EA showed 
statistical significance in reducing fatigue in all groups (p < 0.01). 
In each study, the level of heterogeneity was high. However, the 
heterogeneity between the results of the small groups was low.

In the QoL index, the average value of the effect size was also 
negative in the synthesis performed for the small groups, and in the 
comparison of the overall control group. Except for the EA vs. sham 
EA results, statistical significance was observed in all groups (p < 
0.01). A large-scale study with a more robust design is needed to 
verify the effect of acupuncture.

As a result of analyzing the treatment used in the 7 included 
RCTs [14-20], ST36, BL23, CV4, and CV8, were frequently used. 
In the review by Zhang et al. ST36, BL18, BL23, GV20, and BL20 
were frequently used acupoints [9]. Comparing these acupoints 
to a review conducted by Kim et al. [8], it was reported that ST36, 
BL23, BL18, GV20, BL15, BL20, CV4, CV6, CV17, SP6, BL12, 
HT7, and KI3 were the most frequently used across studies. This 
result was due to the large number of studies included in the review 
by Kim et al [8].

There have been studies in which the interventions varied 
depending on the patient’s symptoms. For example, Li et al [16] 
used BL23 for insomnia and GB34 for muscle pain. Furthermore, 
Hu et al [20] suggested selection between; (1) CV 4, EX-HN 1 
BL15, BL17, BL18, BL20; or (2) GV 4, CV 6, CV 4, ST 36, LI 4, 
LR3 depending on patient symptoms. CAM treatment tended 
to be used through pattern identif ication. When loose criteria 
were used, symptoms tended to appear because the condition was 
categorized as CFS. Only a small number of the acupoints were 
common between studies.

All studies [14-17,20] except EA vs. sham EA seemed to include 
one or more CV acupoints, which were considered to collectively 
regulate the function of human yin qi as the “sea of yin meridian” 
in Korean medicine [27]. In addition, because the CV acupoint 
is considered to be directly related to growth and reproductive 
function [28], it has been used empirically for various symptoms 
related to fatigue.

Most studies did not describe the types of needles in detail. 
Regarding the needle depth, 6 studies [14-16,18-20] reported 

the insertion of the needles until de qi, and 1 paper [17] reported 
an accurate depth of 15 mm. The frequency was also inconsistent 
between studies. 6 studies [15-20] described that the intensity of 
the current was adjusted according to the patient’s tolerance level, 
5 studies indicated that the treatment time was 30 minutes [14-
17,20], and 2 studies indicated that the treatment time was 20 
minutes [18,19]. There was a limitation in the reproduction process 
because the studies did not clearly state the number and type of 
needles, whether the torsion method was used, or the operator’s 
background/training. Therefore, future randomized controlled 
clinical studies should detail these factors. However, since EA is 
a treatment applied in the clinical f ield, rather than unifying the 
intervention, the treatment should be described in detail according 
to the STRICTA guidelines so that it can be reproduced.

Regarding the RoB for evaluation, since the patients included in 
this study seemed to have a very high RoB, the quality evaluation 
performed using the GRADE tool was downgraded in all 7 studies. 
Regarding AEs, ten cases of bleeding were reported in 1 study [20], 
and no serious AEs were reported. However, because only 2 studies 
[14,20] reported AEs, confidence in the safety of the treatment 
could not be established. However, a study that examined AEs of 
acupuncture for other diseases, the side effects of EA treatment 
were reported in 41 of 555 cases, and no serious side effects were 
reported [29]. In the study of CFS, side effects should be reported 
more clearly in the future.

This study had several limitations. Firstly, all of the studies 
included were written in Chinese, limiting the generalizability of 
the results to other countries. Secondly, the RoB of the literature 
included in this study as evaluated by the Cochrane RoB tool was 
high, and the reliability of the research results was low. Therefore, 
attention should be paid to the analysis. Thirdly, the results of 
the study were generally positive, but other treatments could also 
have a similar effect on the symptoms of CFS and QoL. EA may 
have potential value as a therapy, but whether it provides specific 
treatment for CFS remains unclear. Fourthly, the effect size was 
determined by synthesizing studies with high heterogeneity due 
to the limited number of included studies. Statistically significant 
results were reported during the overall synthesis, but statistically 
insignif icant results were also obtained when small groups with 
high homogeneity in the research design were compared. Finally, as 
the frequency, waveform, and acupoint used in each study were not 
unified, it was difficult to reach a consensus for EA.

A randomized controlled clinical study that addresses these 
limitations is required in the future. In particular, more studies are 
required that strictly follow the STRICTA guidelines. This will 
reduce the heterogeneity of studies on EA treatment.

Conclusion

A total of 7 RCTs were selected from 6 databases, and meta-
analysis of EA treatment for patients with CFS was conducted. The 
EA group showed better clinical effects than the control group in 
terms of improved QoL and reduced fatigue. No serious AEs were 
reported during the intervention. However, further research is 
needed due to the high RoB in the reviewed studies; not all RCTs 
accurately reported the research method, all studies were conducted 
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in 1 country (China), and the number of  included studies was 
small.
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