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ABSTRACT
Background and purpose: This study aimed to identify the research evidence on acupoint stimulation (AS) for
cancer-related fatigue (CRF) management.

Methods: Randomised controlled trials that utilised AS for CRF management were retrieved. The Cochrane Back
Review Group Risk of Bias Tool was used for quality appraisal. RevMan 5.3 was used for meta-analysis.

Results: Fifteen studies were included. Both the overall (SMD=-0.95, p=0.008) and sub-group (acupuncture: SMD=-
1.25, p=0.002; short-term AS: SMD=-0.95, p=0.02; medium-term AS: SMD=-0.96, p=0.003) analyses indicated that
AS was more effective in alleviating CRF than standard treatment/care. A comparison between true and sham AS
favoured the true AS intervention for CRF management, although the difference did not reach statistical significance.

Conclusion: This study identified a promising role of AS in improving CRF. However, the study findings should be
interpreted prudently due to the limited quality and sample sizes of some of the included studies.

Keywords: Acupuncture; Acupressure; Fatigue; Cancer; Randomised Controlled Trials; Evidence Synthesis
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1. Introduction

The National Comprehensive Cancer Network (NCCN) has defined cancer-related fatigue (CRF) as “a distressing,
persistent, subjective sense of physical, emotional and/or cognitive tiredness or exhaustion related to cancer or cancer
treatment that is not proportional to recent activity and interferes with usual functioning” [1] (p. FT-1). Fatigue, as one
of the most common and debilitating symptoms, is experienced by cancer patients throughout their illness trajectory
[2]. It has been reported that 40% of cancer patients experience fatigue at the diagnosis stage [3], and the prevalence
typically increases during antineoplastic treatment, with the percentage reaching up to 80% and 90% in patients
receiving chemotherapy and radiotherapy, respectively [3]. Different from acute fatigue, adequate sleep, water, and/or
food intake is unlikely to alleviate CRF [4]. Approximately 30% of long-term cancer survivors experience persistent
fatigue following the completion of cancer treatment [5]. The long-term experience of CRF can significantly
deteriorate patients’ quality of life (QoL), social well-being, and compliance with routine antineoplastic therapies, and
it can even threaten their survival rates in the long run [6-7]. The negative impacts of CRF may also extend to
patients’ families and carers, subsequently increasing their burden and psychosocial distress [8-9].

The management of CRF has been challenging as there are only a few pharmaceutical agents available for alleviating
CREF, such as psychostimulants and antidepressants [10]. However, evidence on the therapeutic effects of these agents
on CRF remains inconclusive, and side effects and contraindications have also limited their wide use in practice [6,
11]. The use of complementary and alternative medicine (CAM) as an add-on treatment has therefore been
recommended for CRF management, with the advantages of simplicity, inexpensiveness, convenience, and minor side
effects [12-13]. Acupoint stimulation (AS) is a commonly used traditional Chinese medicine (TCM) therapy for
various diseases, which can regulate whole body function and achieve therapeutic effects by stimulating specific
acupoints [14]. Acupoints are the areas where the gi of zang-fu organs and medians are transfused [15]. Acupoint
stimulation has different modalities, including manual acupressure, manual acupuncture, electroacupuncture, and
auricular acupuncture and acupressure. This study focused on body acupressure and acupuncture with manual
approaches only. Although AS has been frequently utilised in practice and research for CRF alleviation, clinical
evidence on AS for CRF management has been inconclusive so far. Two systematic reviews published in 2014 [16]
and 2018 [17] found preliminary evidence of using acupuncture for CRF management; however, acupressure was
excluded for analysis. Another systematic review published in 2014 [18] identified promising results in using both
acupuncture and acupressure for managing CRF, but relevant evidence was deemed inconclusive given that the
potential effects of the co-interventions in some of the included studies were not well controlled. A recent meta-
analysis focused on acupuncture only and included both manual acupuncture and electroacupuncture for CRF
alleviation without analysing the evidence on acupressure [19]. The mixture of manual acupuncture with electrical
acupoint stimulation also made it difficult to conclude the evidence of using manual approaches alone for CRF
management [19]. Similarly, another recent network meta-analysis evaluated the effects of various non-
pharmacological interventions, such as gigong, cognitive behavioural therapy, mindfulness, and acupuncture, on CRF;
however, the evidence of manual somatic acupuncture for CRF management was unclear given that ear acupuncture,
electroacupuncture, and manual acupuncture were all included without being analysed separately [20].

Many randomised controlled trials (RCTs) have been conducted since 2014 to explore the roles of manual AS in
managing CRF. Given that the latest published systematic reviews did not analyse the evidence of using manual
acupuncture and acupressure for CRF management, it is therefore necessary to further identify the most recent
evidence on AS (including both manual acupuncture and manual acupressure) for CRF management. The primary
aim of this study was to identify the latest research evidence on AS for CRF alleviation. It also aimed to summarise
the characteristics of AS protocols used in current research for CRF management and the instruments used for
CRF assessment in order to suggest directions for future research and practice in this area.

2. Methods
A quantitative synthesis of RCTs was carried out. The study’s protocol has been registered with the
PROSPERO (CRD42019132236).

2.1 Information sources and search strategies

Thirteen electronic databases, including PubMed, Web of Science, EMBase, Cochrane Library, PSycINFO, Medline,
AMED (via OVID), Scopus, CINAHL, Chinese Biomedical Literature Database, Wan Fang Data, Chongging VIP,
and China National Knowledge Infrastructure, were searched systematically to identify potentially eligible studies
from the inception of each database to February 2021 without applying any restrictions to the language of the

RT3

publications. Mesh terms, key words, and free words such as “acupuncture”, “acupressure”, “fatigue”, “lassitude”,
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“neoplasms”, and “randomized controlled trial” were utilised to develop the search strategies. Grey literature,
including unpublished conference abstracts and dissertations, were also searched through the university library at
each author’s affiliation. In addition, the reference lists of the final included studies were searched as well to locate
more potentially eligible studies. Table 1 shows one representative search strategy.

2.2 Eligibility criteria and outcome measures

The inclusion criteria were: (1) adult cancer patients regardless of the cancer diagnosis and stage; (2) patients with
fatigue; and (3) RCTs comparing AS (manual technique using body acupuncture with needles or body acupressure
with fingers or other non-invasive device) to sham (placebo) AS (including any types of sham AS, such as light
stimulation on acupoints without evoking the degi sensation, light stimulation on non-acupoints, or same stimulation
as that of the true group on non-acupoints), wait-list control, standard methods of treatment and/or care (usual care
and/or standard medication), or other active comparisons other than AS. RCTs conducted in any healthcare setting
(inpatient, outpatient, community, or at home) in any country could be included. Exclusion criteria were: (1) acupoint
stimulation other than manual approaches, such as electronic acupuncture and all forms of auricular acupoint
stimulation (e.g., ear acupuncture and acupressure); (2) studies that did not clearly describe the AS protocols,
including the acupoint formula and the intervention dosage (stimulation approach, duration, and frequency); and (3)
studies with poor methodological quality without providing any information regarding randomization, allocation
concealment, and/or outcome assessment (which made it difficult to determine if the study is an RCT design or not).

The primary outcome of this study was the symptom of fatigue measured by any patient-reported questionnaire,
such as the Brief Fatigue Inventory (BFI), the Fatigue Severity Scale (FSS), the Piper Fatigue Scale, the Tang
Fatigue Rating Scale (TFRS), or the Multidimensional Fatigue Inventory (MFI). The patients’ QoL and safety
outcomes, including the incidence of any AS-related adverse events, were the secondary outcomes.

2.3 Study selection and data collection

After the completion of the literature search, reference management software (EndNote) was used to eliminate
duplications. The titles and abstracts of the remaining records were then screened independently by two authors (WT
and TJY) to select the potentially eligible items. Full texts of the potentially eligible studies were further obtained for
final eligibility assessment. Disagreements about the study selection were resolved by discussions between the two
review authors. Data collection was conducted independently by the same two authors. The following data were
extracted using a data extraction form: characteristics of the included studies (first author, year of publication,
and country/region of study implementation); characteristics of the research participants (age, gender, sample
size, and stage and type of cancer diagnosis); details of the AS protocols (the person who administered AS,
acupoint formula, and AS session, duration, and frequency); details of the control group design; and study
findings related to the primary and secondary outcomes.

2.4 Quality assessment of the included studies

The methodological quality of the included studies was appraised by two review authors (WT and TJY)
independently using the critical appraisal tool developed by the Cochrane Back Review Group [21]. This assessment
tool consists of 13 items which were adapted from the Cochrane Handbook for Systematic Review of Interventions
and were appropriate for non-pharmacological interventional research [21]: (1) “Was the method of randomization
adequate?”; (2) “Was the treatment allocation concealed?”’; (3) “Was the patient blinded to the intervention?”; (4)
“Was the care provider blinded to the intervention?”; (5) “Was the outcome assessor blinded to the intervention?”; (6)
“Was the drop-out rate described and acceptable?”’; (7) “Were all randomized participants analysed in the group to
which they were allocated?”; (8) “Are reports of the study free of suggestion of selective outcome reporting?”’; (9)
“Were the groups similar at baseline regarding the most important prognostic indicators?”; (10) “Were co-
interventions avoided or similar?”’; (11) “Was the compliance acceptable in all groups?”’; (12) “Was the timing of the
outcome assessment similar in all groups?”’; and (13) “Are other sources of potential bias unlikely?” (p. 1665).
Discrepancies regarding the quality assessment were settled via discussions between the two review authors.

2.5 Data synthesis
Both meta-analysis and descriptive analysis were conducted. Meta-analysis was performed with the Cochrane
RevMan 5.3 for studies measuring the same outcomes. The mean difference (MD) or standardised mean difference
(SMD), with a 95% confidence interval (ClI), was adopted for the meta-analysis of continuous variables. The
statistical heterogeneity of each meta-analysis was examined using I12. If substantial heterogeneity (12>50%) was
identified, the random effects model was utilised; otherwise, the fixed effects model was applied. Both the overall
analysis (AS [regardless of types of AS] versus sham comparisons, and AS [regardless of types of AS] versus standard
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methods of treatment/care) and sub-group analysis based on different AS modalities (acupuncture or acupressure) and
intervention duration (short-term: <4 weeks; medium-term: 4-8 weeks; and long-term: >8 weeks) were performed. For
sub-group analysis that demonstrated significant statistical heterogeneity (12>50%), sensitivity analysis was performed to
identify the possible sources contributing to the heterogeneity. The stability of the synthesised results was also
examined through sensitivity analysis. Descriptive analysis was employed to summarise the effects of AS on the
participants’ QoL, the AS protocols, the fatigue assessment tools, and any other data that could not be pooled with the
meta-analysis.

3. Results

3.1 Characteristics of the included studies

Fifteen studies published in journals (“the studies™) [22-36] and eight registered ongoing clinical trials (“the registered
trials™) [37-44] were included for final analysis. The study selection process is presented in Figure 1. The fifteen
studies, including nine in English [22, 23, 26, 29, 30, 32, 33, 35 ,36] and six in Chinese [24, 25, 27, 28, 31, 34], were
published between 2012 and 2020. The sample sizes of the published studies ranged from 26 to 302, with the average
sample size of 98. A total of 1,468 participants (1,302 completed these studies) with different types of cancer
diagnoses. Seven studies [22, 25, 27, 28, 31, 34, 35] focused on mixed study samples with various cancer diagnoses,
five studies [24, 26, 30, 32, 36] on breast cancer, and the other three studies on papillary thyroid cancer [23], lung
cancer [29], and colorectal cancer [33], respectively. Two AS modalities were utilised, including manual acupuncture
in ten studies [23, 24, 27, 28, 30-32, 33, 34, 36] and manual acupressure in five studies [22, 25, 26, 29, 35]. Of the five
studies [22, 25, 26, 29, 35] using manual acupressure, three [26, 29, 35] employed self-administrated acupressure at
home. Five studies [22, 24, 29, 30, 36] designed sham AS comparisons with non-acupoints. The participants’ QoL and
adverse events of AS were assessed and reported in eight [23-26, 32, 33, 34, 35] and five [23, 26, 32, 33, 36] studies,
respectively. The characteristics of all the included studies are presented in Table 2. The eight registered ongoing
clinical trials were registered in 2018 [37, 39, 42, 44], 2017 [40, 41, 43], and 2015 [38], and they are described
separately in Section 3.7.

3.2 Methodological quality and risk of basis of the included studies

The overall methodological quality of the included studies was deemed relatively suboptimal. Although all the
studies mentioned randomisation, only thirteen [24-36] adequately described the randomisation methods, such as
computer-generated randomisation or a random number table. Four studies [26, 30, 32, 35] appropriately described
allocation concealment. Five studies [26, 29, 30, 35, 36] utilised a blinding design, with three using a single-blind
design (care providers [26], outcome assessors [35], and patients [36]) and the other two studies using a double-
blind design (patients [29] and outcome assessors [30]). Fourteen studies [22-32, 34-36] mentioned the drop-out
rate of the participants, with an acceptable attrition rate. Most of the studies [22, 24-31, 35] reported that all the
randomised participants were included in the final data analysis. Baseline data were similar across groups in most of
the studies. Patient compliance with AS was mentioned and deemed satisfactory in seven studies [26, 29, 30, 32, 34-
36]. For all the studies, the time points of the outcome assessment were similar across the study arms (see Figures 2
and 3).

3.3 Instruments used for fatigue and quality of life assessment

Fatigue as the primary outcome of this study was assessed in all the studies. Ten studies assessed patient fatigue
using specific instruments with well-documented psychometric properties. The most commonly used instrument for
fatigue assessment was the BFI in five studies [25, 26, 30, 31, 35]. Other assessment tools were the Piper Fatigue
Scale [27, 28, 33], the MFI [32, 36], the TFRS [29], the FSS [23], the 0-10 Visual Analog Scale (VAS) [22], the
Functional Assessment of Cancer Therapy: Fatigue (FACT-F) [34], and the fatigue subscale of the EORTC Quality
of Life Questionnaire (EORTC-QOL-C30) [24]. Quality of life was assessed in eight studies [23-26, 32-35], and
the instruments varied across studies. Three studies used the EORTC-QOL-C30 [24, 25, 33], and five studies
employed the Short Form (SF-36) survey [23], the Long-Term Quality of Life (LTQL) instrument [26], the McGill
Quality of Life Questionnaire (MQOL) [34], and the Functional Assessment of Cancer Therapy-General (FACT-G)
[32, 35], respectively. All of the QoL instruments were validated scales with well-documented psychometric
properties.

3.4 Intervention protocols of somatic acupoint stimulation

The somatic acupoint stimulation protocols used in the included studies are summarised in Table 3. Ten studies [23,
24, 27, 28, 30-34, 36] adopted manual acupuncture and five [22, 25, 26, 29, 35] used manual acupressure. Ten studies
[22, 23, 25, 26, 29, 30, 32, 34-36] specified the practitioner that conducted AS — an acupressure practitioner, an
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acupuncturist, or a nurse. For the three studies [26, 29, 35] in which acupressure was administrated by non-
acupressure professionals (participant self-administrated), the participants had received acupressure training from
qualified professionals before the commencement of the intervention. The AS intervention duration varied across the
studies. The shortest duration (one week during one chemotherapy session) was utilised in two studies [22, 27], which
focused on the effects of AS on CRF in patients undergoing chemotherapy. The longest intervention was five months
(throughout six cycles of chemotherapy) for self-administrated acupressure on CRF [29].

For the types of AS, fourteen studies [22, 24-36] used acupuncture or acupressure that was guided by the TCM
theory. One [23] adopted Korean acupuncture (Saam acupuncture) in combination with Chinese acupuncture. The
number of selected acupoints in the AS group also varied across studies, ranging from three to 13. The most
commonly used acupoints were Zusanli (ST36), Sanyinjiao (SP6), Taixi (KI13), and Qihai (CV6). Five studies [22,
24, 29, 30, 36] employed a sham AS comparison, and all used non-acupoints that were located away from the true
acupoints used in the true AS group as the sham points. The sham AS groups in these studies received only light
acupressure or superficial/no-skin-penetration acupuncture to avoid evoking the deqi sensation.

3.5 Effects of somatic acupoint stimulation
The meta-analysis results regarding the effects of AS on CRF are summarised in Table 4. Descriptive analysis was
used to summarise the effects of AS on QoL due to the limited number of studies with varied QoL assessment tools.

3.5.1 Overall assessment

(1) Somatic acupoint stimulation versus standard methods of treatment/care

The effects of AS on fatigue were explored in 13 studies [22, 23, 25-28, 30-36] by comparing AS with standard
treatment/care. Due to unavailable or different types of data in four studies [25, 26, 32, 36], data synthesis was only
performed for the other nine studies [22, 23, 27, 28, 30, 31, 33-35]. The pooled results supported the superiority of
AS in fatigue management (random effect model, SMD=-0.95, 95% CI=-1.66 to -0.25, p=0.008). Seven studies [23,
25, 26, 32-35] assessed the effects of AS on QoL by comparing AS with standard methods of treatment/care, of which
five [25, 26, 32-34] indicated that AS significantly improved the participants” QoL, while two [23, 35] reported no
statistical difference between the groups after the intervention.

(2) Somatic acupoint stimulation versus sham comparisons

Five studies [22, 24, 29, 30, 36] explored the effects of AS on fatigue by comparing AS with sham comparisons.
True AS was found to be superior in fatigue management compared with the sham AS (random effect model,
SMD=-0.28, 95% CI=-0.54 to -0.01, p=0.04). One study [24] measured QoL and showed that the participants’ QoL
improved in both the true AS group and the sham AS group after the intervention (within-group comparison). A
significant statistical difference was also identified between groups, with the true AS group reporting better QoL
than the sham AS group [24].

3.5.2 Sub-group analysis based on different modalities of somatic acupoint stimulation

(1) Somatic acupuncture

a. Acupuncture versus standard methods of treatment/care

Nine studies [23, 27, 28, 30-34, 36] compared acupuncture with standard methods of treatment/care. Data from seven
studies [23, 27, 28, 30, 31, 33, 34] were used for meta-analysis. The results indicated that acupuncture significantly
improved the participants’ fatigue (random effect model, SMD=-1.25, 95% CI=-2.05 to -0.45, p=0.002) (see Figure 4a).
Significant statistical heterogeneity (1=91%) was identified in the meta-analysis, while 1° decreased to 0% after
removing Guo et al.’s study [31] in sensitivity analysis. The sensitivity analysis revealed a relatively stable result as
the pooled effects still favoured acupuncture (fixed effect model, SMD=-0.74, 95% CI=-0.99 to -0.50, p<0.00001)
after removing Guo et al.’s study [31] (see Figure 4b). Four studies [23, 32-34] reported the effects of acupuncture on
QoL with contradictory findings. One [23] showed that the participants’ QoL scores in the acupuncture group were
higher than those in the control group, without reaching a statistically significant difference, while the other three
studies [32-34] indicated that acupuncture significantly improved the participants’ QoL compared with the standard
methods of treatment/care.

b. Acupuncture versus sham comparison

Three studies compared acupuncture with sham acupuncture [24, 30, 36]. The pooled results favoured the true
intervention (fixed effect model, SMD=-0.29, 95% CI=-0.65 to 0.07, p=0.11), but they did not reach statistical
significance (see Figure 5). Only one study [24] explored the effects of acupuncture on QoL by comparing sham
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acupuncture, and the findings indicated that the true acupuncture group demonstrated better QoL outcomes than the
sham comparison group.

(2) Somatic acupressure

a. Acupressure versus standard methods of treatment/care

Four studies compared acupressure with standard methods of treatment/care [22, 25, 26, 35]. Due to unavailable or
different types of data, descriptive analysis was used. Except for Cheung et al.’s study [35], the other three studies
[22, 25, 26] indicated that acupressure effectively improved fatigue compared with standard methods of
treatment/care. Three studies [25, 26, 35] explored the effects of acupressure on QoL, and the between-group
comparisons of two studies [25, 26] showed that the participants” QoL improved significantly after the acupressure
intervention.

b. Acupressure versus sham comparison

Two studies [22, 29] compared true acupressure with sham acupressure in terms of their effects on fatigue. The meta-
analysis results favoured true acupressure (fixed effect model, SMD=-0.26, 95% CI=-0.66 to 0.14, p=0.20), but the
difference did not reach statistical significance (see Figure 6). No study examined the differences in QoL between true and
sham acupressure.

3.5.3 Sub-group analysis based on different intervention durations

(1) Short-term intervention: <4 weeks

a. Somatic acupoint stimulation versus standard methods of treatment/care

Nine studies [22 ,25, 27, 28, 30, 31, 33-35] compared AS with standard methods of treatment/care and reported the
effects on fatigue after a short-term intervention. Of these nine studies, one [25] was excluded from data synthesis due
to different types of data. The meta-analysis indicated that AS was superior to the standard methods of treatment/care
for fatigue management (random effect model, SMD=-0.95, 95% CI=-1.72 to -0.18, p=0.02) (see Figure 7a).
Significant statistical heterogeneity (1°=92%) was identified in the pooled results, while I> decreased to 0% after
excluding Guo et al. [31] and Cheung et al.’s [35] studies in sensitivity analysis. The pooled effect was relatively stable
as the results still favoured AS (fixed effect model, SMD=-0.72, 95% CI=-0.95 to -0.49, p<0.00001) after removing those
two studies [31, 35] (see Figure 7b). Four studies [25, 33-35] examined the short-term effects of AS on QoL, and a
significantly positive QoL outcome (between-group comparisons) was reported in three studies [25, 33, 34].

b. Somatic acupoint stimulation versus sham comparison
Only one study [22] explored the effects of AS on fatigue by comparing with a sham comparison following a short-term
intervention. No significant difference was identified between groups. This study did not measure the effects of AS on

QoL.

(2) Medium-term intervention: 4-8 weeks

a. Somatic acupoint stimulation versus standard methods of treatment/care

The effects of AS on fatigue following a medium-term intervention were examined in four studies [23, 26, 30, 32] by
comparing AS with standard methods of treatment/care. AS was found to be more effective in improving the
participants’ fatigue than standard methods of treatment/care in all four studies. The meta-analysis of two studies [23,
30] supported the superiority of a medium-term AS intervention for fatigue management (fixed effect model, SMD=-
0.96, 95% CI=-1.60 to -0.33, p=0.003) (see Figure 8). Three studies [23, 26, 32] explored the participants’ QoL after a
6-week AS intervention, and the results showed that the AS group reported better QoL than the standard methods of
treatment/care group.

b. Somatic acupoint stimulation versus sham comparison

Two studies [24, 30] explored the difference between true AS and sham AS for managing fatigue, and no statistically
significant difference was identified, although the meta-analysis favoured true AS (fixed effect model, SMD=-0.29,
95% CI=-0.65 to 0.07, p=0.11) (see Figure 9). The participants’ QoL was assessed in one study [24] after an 8-week
intervention, and the results showed a better QoL for the true AS group compared with the sham AS group.

(3) Long-term intervention: >8 weeks

Two studies [29, 36] utilised a long-term AS intervention (20 weeks) to manage chemotherapy-induced fatigue in
cancer patients, with one using self-acupressure [29] and the other using acupuncture [36]. For the self-acupressure
study [29], the fatigue outcome was assessed at week 10 and week 20 by comparing true acupressure with the sham
method. The results indicated that the participants who received true acupressure reported less fatigue in the domain
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of daily living activities in the TFRS at week 10, but no statistically significant difference was identified at week 20
for any fatigue domains. For the acupuncture study [36], the participants in the true acupuncture group reported
improved symptoms of fatigue throughout the whole chemotherapy process compared with the sham group. Neither
of the studies explored the effects of AS on the participants’ post-intervention QoL.

3.6 Adverse events

Five studies [23, 26, 32, 33, 36] assessed AS-related adverse events, and three of which reported some adverse events:
one study [23] reported that one patient dropped out due to headache and palpitations after one session of acupuncture,
while the other two studies [26, 36] reported some mild bruising at the acupressure/acupuncture points.

3.7 Registered ongoing clinical trials

Eight ongoing clinical trials [37-44] were identified. Of these eight trials, three used manual acupressure [37, 41, 42]
and five [38, 39, 40, 43, 44] adopted manual acupuncture. Two trials [37, 39] adopted a three-arm RCT design, of
which one [37] included a true acupressure group, a sham acupressure group, and a standard care group, and the
other one [39] compared true acupuncture with sham acupuncture and placebo pills. Six trials [38, 40-44] utilised a
two-arm RCT design, of which two [38, 44] compared true AS and sham AS, and four compared AS and other
comparisons, such as usual care [41, 43], wait-list control [42], and TCM [40]. The sample sizes of the registered
trials ranged from 20 to 332. Fatigue was set as the primary outcome for all the registered trials and was assessed
using the BFI, the Piper Fatigue Scale, the MFI, or the 6-item Patient-Reported Outcomes Measurement
Information System (6-item PROMIS). The intervention duration of AS was detailed in five trials [37, 38, 39, 41,
42], ranging from 4 to 8 weeks. Only one trial [44] reported the selected acupoints, which were Neiguan (PC6),
Zushanli (ST36), and Sishenzhen (including four acupoints located 1.5 cun away from the Baihui acupoint at the
front, behind, left, and right side of the Baihui acupoint, respectively).

4. Discussion

This study critically appraised the current research evidence on AS for CRF management through a comprehensive
meta-analysis and descriptive analysis of 15 studies, with relatively stable results identified through sensitivity
analysis. Statistical heterogeneity was identified in some sub-group analyses and were mainly attributed to Guo et al.
[31] and Cheung et al.’s [35] studies, given that acupuncture was utilised in combination with short-term moxibustion
at three acupoints in Guo et al.’s study [31] and self-administered acupressure was adopted in Cheung et al.’s study
[35]. Such stable results identified through sensitivity analysis indicated that AS can be a promising intervention for
alleviating CRF. Acupoint stimulation, regardless of the modality and duration of the intervention, can contribute
significantly to the improvement of fatigue symptoms compared with standard methods of treatment/care. However,
the study findings should be interpreted prudently as the concluded evidence is not fully conclusive due to the
suboptimal methodological quality of some of the included studies and the limited number of studies in some of the
sub-group meta-analyses.

Potential mechanisms of CRF and the use of AS for managing CRF have been proposed and explored over the past
decades [45, 46]. It has been recognised that cancer and its related antineoplastic treatments can activate pro-
inflammatory cytokines, which can result in fatigue via the cytokine signalling pathway through the central nervous
system [47-49]. Somatic acupoint stimulation can contribute to a decrease in pro-inflammatory cytokines [46],
which indicates a promising role of AS in managing fatigue. The TCM theory and the “holism concept” of AS
practice believe that acupoint stimulation can produce beneficial effects in alleviating various health conditions by
stimulating targeted acupoints relevant to the conditions being treated. In this study, the most commonly used
acupoints were Zusanli (ST36), Sanyinjiao (SP6), and Taixi (KI3), all of which are well-recognised specific acupoints
for managing various physical and psychological health issues, such as sleep disturbance and emotional distress [50].
Clinical research has suggested the critical role of acupoints stimulation in decreasing patients’ psychological distress
through modulating the endogenous serotonin and limbic structures, which are important mediating factors for the
improvement of CRF [51]. However, none of the analysed studies in this review included relevant biomarkers (e.g.,
pro-inflammatory cytokines or endogenous serotonin) to clarify the effects of AS on CRF from a biological perspective.

The specific effects of AS in improving patients’ health outcomes have been well supported by several clinical
trials and systematic reviews by comparing true AS and sham AS [52-54]. However, in this study, apart from the
overall assessment, all sub-group analyses showed that there was no statistically significant difference between
true AS and sham AS for fatigue management, although a positive trend towards the true AS intervention was
identified. The relatively small sample sizes and the designs of the sham comparison in the analysed studies
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might have partially contributed to the insignificant between-group differences. Four included studies [22, 24, 29,
30] compared the effects of true AS and sham AS, two of which with a three-arm design recruited only a small
number of patients, which led to a relatively small sample size in the relevant sub-group meta-analyses. A small
sample size may have led to a higher possibility of committing a type Il error to underestimate the treatment
effects [55]. Furthermore, although all four studies utilised non-acupoints (inactive points located away from the
true acupoints used in true AS) as the sham acupoints, it remains uncertain if all the non-acupoints were properly
identified as only one study clearly indicated that the non-acupoints were situated away from the meridians. There
is a possibility that the so called “non-acupoints” in some of the studies were inappropriately selected and were
located on or near meridians, which could have contributed to some specific therapeutic effects on the treated
conditions [52, 56].

The “dose” of a CAM intervention, including intervention frequency, intensity, and duration, is an important
determinant of health outcomes [57]. Although AS as a CAM therapy has been commonly recommended as an
add-on treatment for fatigue in cancer patients, to our knowledge, there are no relevant evidence-based
guidelines or practice standards that can be used to guide the development of a standard AS intervention with the
optimal duration, frequency, and intensity of AS. Our review findings also revealed a significant variation in AS
intervention dosages across the included studies, for example, the intervention frequency ranged from once daily
to once weekly, and the intervention duration ranged from one to eight weeks. However, the rationale and
relevant evidence for identifying such a “dose” of AS was seldom mentioned in the included studies.

Although AS has been suggested as a safe CAM approach in clinical practice [58], it is not entirely risk-free,
particularly for invasive modalities such as acupuncture. In this current study, although none of the included studies
reported serious AS-related adverse events, some mild side events, such as bruising at the acupoint sites, were
identified. The assessment of AS-related adverse events in the included studies was deemed unsatisfactory as only
two studies included adverse effects as a safety outcome, and none of the studies performed a causality assessment
between AS and the reported adverse events.

This study has some limitations. Meta-analysis as an efficient statistical method has been commonly utilised in
secondary analysis and evidence synthesis studies to increase the statistical strength and precision for estimating
treatment effects by synthesising the findings of different studies, particularly when the power of original study is
limited due to small sample size issue [59]. In this study, although meta-analysis was conducted, findings of meta-
analysis should still be interpreted prudently due to the relatively small sample size and suboptimal methodological
quality of the included studies. Risk of bias was also identified in some of the included studies. For instance, the
description of allocation concealment was ambiguous in most of the included studies, and most studies did not include
an appropriate blinding design. In addition, given that only articles published in English and Chinese were included in
this study, language bias was therefore unavoidable. Finally, further sub-group analysis based on the intervention
frequency and intervention duration of AS were not conducted due to the inadequate number of studies within each sub-

group.

5. Research and practice implications

The findings from this study have provided preliminary research evidence to support the use of AS as a promising
CAM approach to managing CRF. The most commonly selected acupoints, intervention duration and frequency, and
AS techniques for CRF management as summarised in this review have also provided important implications for
clinicians and researchers to further develop evidence-based AS intervention protocols. More well-designed
multicentred RCTs with large sample sizes are needed to provide robust evidence on AS for CRF management.
This study highlighted the following methodological issues that should be addressed in future studies to strengthen
their research design: (1) details of the AS intervention protocols, including the practitioner, AS acupoint formula,
AS dosage (frequency, intensity, and duration), and stimulation techniques, should be described fully and justified
with robust research and practice evidence to facilitate independent replications in other studies and
adoption/adaptation by AS practice standards/guidelines for CRF management; (2) appropriate sham AS
comparisons should be designed to further distinguish the specific treatment effects of AS from its non-specific
(placebo) effects; (3) a double-blind design for both participants and outcome assessors should be considered to
minimise the effects of the participants’ expectations on measured outcomes, particularly subjective outcomes such
as patient-reported questionnaires; (4) adverse events should be measured and reported fully by following
relevant guidelines such as the Guideline for Case Report of Adverse Events Related to Acupuncture [60]; and (5)
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the reporting quality should be further improved by following relevant guidelines, such as the CONSORT
statement [61] and the STRICTA guideline [62].

6. Conclusion

This study has provided the most recent evidence on AS, namely, that it can significantly contribute to the
improvement of CRF, as well as important implications for future AS practice and research in terms of the
development of evidence-based AS intervention protocols that can be further tested through rigorously designed
sham-controlled RCTs. However, findings from this study should be interpreted prudently due to the suboptimal
methodological quality of some of the included studies and the limited sample sizes in some of the sub-group meta-
analyses.
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Figure 1. Flowchart of study selection
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Table 1. Selected search strategy (PubMed)

#1

#2

#3
#4
#5

#6
#7
#8

#9
#10

#11

Search (((""acupuncture”[MeSH Terms]) OR "acupuncture therapy*[MeSH Terms]) OR
"acupressure''[MeSH Terms]) OR "acupuncture points'[MeSH Terms]

Search ((((((((acupoint*[Title/Abstract]) OR acupunctur*[Title/Abstract]) OR
acupressur*[Title/Abstract]) OR acupotom*[Title/Abstract]) OR need|*[Title/Abstract]) OR
Shiatsu[Title/Abstract]) OR Zhi Ya[Title/Abstract]) OR Chih Ya[Title/Abstract]) OR
Shiatzu[Title/Abstract]

#1 OR #2
Search "fatigue"[MeSH Terms]

Search ((((((fatigue[Title/Abstract]) OR lassitude[Title/Abstract]) OR tired*[Title/Abstract]) OR
weary[Title/Abstract]) OR weariness[Title/Abstract]) OR exhaust*[Title/Abstract]) OR lacklustre[Title/Abstract]

#4 OR #5
Search ("neoplasms"[MeSH Terms]) OR "leukemia"[MeSH Terms]

Search (((((((cance*[Title/Abstract]) OR carcinom*[Title/Abstract]) OR neoplas*[Title/Abstract]) OR
tumo*[Title/Abstract]) OR tumour*[Title/Abstract]) OR oncolog*[Title/Abstract]) OR
malignan*[Title/Abstract]) OR leukaem*[Title/Abstract]

#7 OR #8

Search (((((((("randomized controlled trial"[Publication Type]) OR "controlled clinical trial"[Publication
Type]) OR random*[Title/Abstract]) OR control*[Title/Abstract]) OR intervention[Title/Abstract]) OR
trial[Title/Abstract]) OR placebo[Title/Abstract]) OR sham[Title/Abstract]) OR groups[Title/Abstract]

#3 AND #6 AND # 9 AND #10
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Table 2. Characteristics of the included studies

Study & Setting

S1: Khanghah et al.,
2019. Iran [22]

S2: Jeon et al., 2019.
Korea [23]

S3: Zhang et al., 2019.
China [24]

S4: Ding et al., 2017.
China [25]

S5: Zick et al., 2016.
USA [26]

S6: Hu 2016. China
[master’s thesis] [27]

Diagnosis

Cancer patients
(mixed sample)

Papillary
thyroid cancer

Breast cancer
patients

Cancer patients
(mixed sample)

Breast cancer
patients

Cancer patients
(mixed sample)

Sample Size

Randomised: 90

Completed: 90

Group A: 30/90, age(yr)=50.43+15.03
Group B: 30/90, age(yr)=51.83+12.8
Group C: 30/90, age(yr)=54.10+15.47

Randomised: 26

Completed: 25

Intervention GP: 12/13, age(yr)=49.75+8.82
Control G: 13/13, age(yr)=44.85+5.27

Randomised: 104

Completed: 104

Intervention G: 53/53, age(yr)=45.08+5.97
Control G: 51/51, age(yr)=45.61+5.08

Randomised: 120

Completed: 120

Group A: 40/40, age(yr)=59.15+11.81
Group B: 40/40, age(yr)=61.08+15.17
Group C: 40/40, age(yr)=60.88+12.87
Randomised: 288

Completed: 223

Group A: 71/98, age(yr)=59.7+9.4
Group B: 69/94, age(yr)=60.8+10.5
Group C: 83/96, age(yr)=61.0+10.0

Randomised: 60

Completed: 60

Intervention G: 30/30, age(yr)=61.23+9.65
Control G: 30/30, age(yr)=58.60+10.58

Intervention

Group A: manual
acupressure only +
SMT/C

Manual acupuncture +
SMT/C

Manual acupuncture
only

Group B: manual
acupressure + SMT/C
+ TCM foot bath

Group A (relaxing
acupressure): self-
acupressure + SMT/C
(as determined by the
healthcare
professionals)

Group B
(stimulating
acupressure): self-
acupressure + SMT/C
(as determined by the
healthcare
professionals)

Manual acupuncture +
SMT/C

Control

Group B (sham acupressure +
SMT/C): non-acupoints were located at
1.5 cm from the true points used in
Group A (true acupressure), intensity of
the pressure was not specified

Group C: Standard methods of
treatment/care (SMT/C)

SMT/C

Sham acupuncture only: superficial
needling four non-acupoints away from
meridians without the deqi sensation

Group A: SMT/C
Group C: SMT/C + TCM foot bath

Group C: SMT/C (as determined by
the healthcare professionals)

SMT/C

Outcome Measures

-Fatigue: 0-10 Visual Analog Scale (VAS)
-Outcome assessment: before, during, and after
chemotherapy

-Fatigue: Fatigue Severity Scale (FSS)

- QoL: Short Form survey (SF-36)

-Adverse events

-Outcome assessment: baseline and week 6
after intervention (adverse events evaluated for 3
months)

-Fatigue: one domain of the EORTC QLQ-C30
- QoL: EORTC Quality of Life questionnaire
(EORTC-QOL-C30)

-Outcome assessment: baseline, week 8, and
week 24

-Fatigue: Brief Fatigue Inventory (BFI)

- QoL: EORTC-QOL-C30

-Outcome assessment: baseline and week 2
after intervention

-Fatigue: Brief Fatigue Inventory (BFI)

- QoL: Long-term Quality of Life Instrument
(LTQL)

-Adverse events

-Outcome assessment: at baseline, week 6, and
week 10.

-Fatigue: Piper Fatigue Scale
-Outcome assessment: at baseline, day 6 of the
chemotherapy cycle
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S7: Suetal., 2016.
China [28]

S8: Tang et al., 2014.

Taiwan [29]

S9: Smith et al., 2013.
Australia [30]

S10: Guo et al., 2014,
China [31]

S11: Molassiotis et al.,
2012. UK [32]

S12: Du et al., 2020.
China [33]

S13 Qin et al., 2020.
China [34]

S14: Cheung et al.,
2020. Hong Kong [35]

S15: Lietal., 2020.
China [36]

Cancer patients
(mixed sample)

Lung cancer

Breast cancer

Cancer patients
(mixed sample)

Breast cancer

Colorectal
cancer

Cancer patients
(mixed sample)

Cancer patients
(mixed sample)

Breast cancer
patients

Randomised: 60

Completed: 60

Intervention G: 30/30, age(yr)=60+11
Control G: 30/30, age(yr)=62+6
Randomised: 57

Completed: 45

Group A: 15/17, age (yr)=53.9+9.8
Group B: 16/24, age(yr)=54.84+9.5
Group C: 14/16, age (yr)=66.1+8.0

Randomised: 30

Completed: 29

Group A: 9/10, age (yr)=55+8.8
Group B: 10/10, age(yr)=53+12.5
Group C: 10/10, age (yr)=58+7.53.4

Randomised: 120

Completed: 120

Group A: 40/40, age (yr)=51+5.5

Group B: 40/40, age(yr)=52+3.7

Group C: 40/40, age (yr)=53+6.2
Randomised: 302

Completed: 246 (analysed)

Intervention G: 181/227,
age(yr)=mean52(30-75)

Control G: 65/75, age(yr)=mean 53(25-80)

Randomised: 61

Completed: 50

Intervention G: 26/31, age(yr)=55.62+12.04
Control G: 24/30, age(yr)=61.83+10.55

Randomised: 80

Completed: 67

Intervention G: 36/44, age(yr)=60+3
Control G: 31/36, age(yr)=59+4

Randomised: 30

Completed: 26

Intervention G: 12/15, age(ys)=61.8+9.92
Control G: 14/15, age(ys)=58.93+11.11

Randomised: 40
Completed: 37
Group A: 18/20, age(yr)=mean47.5(40-62)

Manual acupuncture +
SMT/C

Group B: self-
administrated
acupressure only

Group A: manual
acupuncture only

Group A: manual
acupuncture plus
short-term
moxibustion at three
acupoints + SMT/C
Manual acupuncture +
SMT/C

Manual acupuncture +
SMT/C

Manual acupuncture +
SMT/C

Self-administrated
acupressure +
SMT/C

Group A: manual
acupuncture +
SMT/C

SMTI/C

Group A: acupressure using essential
oils

Group C (sham acupressure): non-
acupoints, including metacarpal head,
patella, and inner ankle, intensity of the
pressure was not specified

Group B (sham acupuncture): non-
invasive blunted needles on non-
acupoints located on low back, foot,
abdomen, lower leg, and forearm,
without skin penetration

Group C: wait-list control with
fortnight contact by the researcher
Group B: American ginseng (oral
taking) + SMT/C

Group C: SMT/C

SMT/C (enhanced usual care)

SMT/C

SMT/C

SMT/C

Group B (sham acupuncture):
superficial needling at non-acupoints
away from the meridians + SMT/C

-Fatigue: Piper Fatigue Scale
-Outcome assessment: at baseline, day 14 after
the intervention

-Fatigue: Tang Fatigue Rating Scale (TFRS)
-Outcome assessment: at baseline, first day of
the 3rd chemotherapy cycle (week 10), and first
day of the 6th chemotherapy cycle (week 20)

-Fatigue: Brief Fatigue Inventory (BFI)
-Outcome assessment: at baseline, week 2,
week 4, and week 6.

-Fatigue: Brief Fatigue Inventory (BFI)
-Outcome assessment: before receiving
chemotherapy, day 3 of chemotherapy, and
week 3 after the intervention

-Fatigue: Multidimensional Fatigue Inventory
(MFI)

- QoL.: Functional Assessment of Cancer
Therapy-General (FACT-G) and FACT-Breast
cancer

-Adverse events

-Outcome assessment: at baseline and week 6
-Fatigue: Piper Fatigue Scale

- QoL: EORTC-QOL-C30

-Adverse events

-Outcome assessment: at baseline and second
cycle of chemotherapy

-Fatigue: Functional Assessment of Cancer
Therapy: Fatigue (FACT-F)

- QoL: McGill Quality of Life Questionnaire
(MQOL)

-Outcome assessment: at baseline and week 4
-Fatigue: Brief Fatigue Inventory (BFI)

- QoL: FACT-G

-Outcome assessment: at baseline, week 4,
and week 8

-Fatigue: Multiple Fatigue Index (MFI-20)
-Adverse events
-Outcome assessment: at baseline, week 12,
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Group B: 10/10, age(yr)=mean42(32-61) Group C: SMT/C week 20, and week 24
Group C: 9/10, age (yr)=mean50.5(33-70)

Note: S& Study; G°: Group; SMT/C: standard methods of treatment and/or care (usual care and/or standard medication).
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Fandom sequence generation (selection bias)
Allocation concealment (selection hias)

Blinding of participants and personnel (performance bias)
Blinding of care provider of the intervention
Blinding of outcome assessment (detection hias)
Drop-out rate described and acceptable

All randomised participants analysed in the group
Selective reporting (reporting hias)

Sirnilar at baseline information

Co-interventions avoided ar similar

Compliance acceptable

Timing ofthe outcome assessment similar

Other bias

% 255, 0% 7% 100%

=

.Luw tisk of hias DUnclearrisk of hias

B Hioh risk of bias

Figure 2: Risk of bias graph of the included studies
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Table 3. AS intervention protocols of the included studies

Study &
Setting
S1: Khanghah

etal., 2019. Iran

[22]

S2: Jeon et al.,

2019. Korea [23]

S3: Zhang et al.,
2019. China [24]

S4: Ding etal.,

2017. China [25]

S5: Zick et al,,
2016. USA [26]

S6: Hu 2016.

China [master’s

thesis] [27]

S7:Suetal.,

2016. China [28]

S8: Tang et al.,
2014. Taiwan
[29]

S9: Smith et al.,

2013. Australia
[30]

S10: Guoetal.,

2014. China [31]

S11: Molassiotis

etal., 2012. UK
[32]

S12: Duetal.,

2020. China [33]

Intervention

Type
Manual
acupressure

Manual

acupuncture

Manual
acupuncture

Manual
acupressure

Self-acupressure

Manual
acupuncture

Manual
acupuncture
Manual
acupressure

Manual
acupuncture

Manual

acupuncture +

short-term

moxibustion

Manual
acupuncture

Manual
acupuncture

Practitioner

Acupressure
practitioner

Acupuncture

practitioner

Unclear

Nurses

Self-
administrated
at home after

standard
training

Unclear
Unclear
Self-
administrated
at home after

training
Acupuncturist

Unclear

Acupuncturist

Unclear

Durations & Frequency

Duration: one chemotherapy
session

Frequency: at the start and end
of one chemotherapy session
Duration: 6 weeks
Frequency: two sessions per
week, 25-30 min per session

Duration: 8 weeks
Frequency: two sessions per
week, 20 min per session

Duration: 2 weeks
Frequency: daily, 2-3 min for
each acupoint

Duration: 6 weeks + 4-week
follow-up

Frequency: daily, each point for
3 min

Duration: 1 week (from the day
before chemotherapy to the sixth
day of chemotherapy)
Frequency: daily, 40 min
Duration: 2 weeks

Frequency: daily, 30 min

Duration: 5 months
(approximately 20 weeks)
Frequency: daily, each acupoint
for 2 min, 6 min in total
Duration: 6 weeks

Frequency: twice weekly across
the first 3 weeks, and then
weekly for the following three
weeks, each session 45 min
Duration: 3 weeks

Frequency: 3 times per week, 20
min per time

Duration: 6 weeks
Frequency: weekly, 20 min per
time

Duration: two chemotherapy
cycles

Frequency: 4 treatments/
chemotherapy cycle (1 day before
chemotherapy, and the first three
days of chemotherapy), 30 min per

Selected Acupoints

Hegu (L14), Zushanli (ST36), Sanyinjiao
(SP6)

Yinbai (SP1), Ying (spring) [SP2], Sobu
(HT8), Dadun (LR1), Shaohai (HT3),
Rangu (K12), Yingu (KI10), Renyin
(ST9), Shuitu (ST10), Zushanli (ST36),
Guanyuan (CV4), Qihai (CV6), Taitu
(Cv22)

Zushanli (ST36), Xuehai (SP10),
Danzhong (CV17), Zhongwan (CV12),
Qihai (CV6), Baihui (GV20), Fengfu
(GV16), Xinshu (BL15), Yixi (BL45),
Tongli (HT5), Zhaohai (KI16)

Taiyang (EX-HNS5), Fengchi (GB20),
Zushanli (ST36), Sanyinjiao (SP6),
Yongquan (KI1)

Group A (relaxing acupressure):
Yintang (EX-HN3), Shenmen (HT7),
Sanyinjiao (SP6), Anmian (EX-HN22),
Taichong (LR3)

Group B (stimulating acupressure):
Baihui (DU20), Qihai (CV6), Hegu (LI4),
Zusanli (ST6), Sanyinjiao (SP6), Taixi
(KI13).

Beishu

Individualised acupoint formula based on
patients’” TCM syndrome pattern

Taixi (KI3), Xuanzhong (GB39), Zusanli
(ST36), Guanyuan (CV4), Xuehai (SP10),
Qihai (CV6)

Hegu (LI14), Zusanli (ST36), Sanyingjiao
(SP6)

Taixi (KI3), Shufu (KI27), Zusanli
(ST36), Qihai (CV6), Sanyingjiao (SP6),
Guanyuan (CV4), and up to three other
points selected based on patients’
diagnosis from the TCM paradigm
Zhongwan (CV12), Neiguan (PC6),
Zusanli (ST36), Sanyinjiao (SP6), Qihai
(CV6), Guanyuan (CV4), Shenshu
(BL23), Ganshu (BL18)

Zusanli (ST36), Sanyinjiao (SP6), Hegu
(L14) (if the points could not be
punctured, 2 alternative points were
selected, including Yanglingquan [GB34]
and Yinlingquan [SP9])

Zusanli (ST36), Qihai (CV6), Guanyuan
(CV4)
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S13: Qinetal,,
2020. China [34]

S14: Cheung et
al., 2020. Hong
Kong [35]

S15: Lietal,
2020 China [36]

Manual
acupuncture

Manual
acupressure

Manual
acupuncture

Acupuncturist

Self-
administrated

Acupuncturists

time

Duration: 4 weeks

Frequency: five sessions per
week, 15 min per session
Duration: 4 weeks + 4 weeks
follow-up

Frequency: twice a day, 15 min
each

Duration: 20 weeks + 4 weeks
follow-up

Frequency: weekly, lasting 30
min

Baihui (DU20), Qihai (CV6), Guanyuan
(CV4), Fengchi (GB20), Zusanli (ST36),
Sanyinjiao (SP6)

Neiguan (PC6), Zusanli (ST36),
Sanyinjiao (SP6), Baihui (DU20), and
another two of the following acupoints
[Shenmen (HT7), Hegu (L14), Taichong
(LR3), Taixi (KI3), Fengchi (GB20)
Qihai (CV6), Guanyuan (CV4), and
Shenshu (BL23)]

Specific treatments for each patient
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Table 4. Summary of meta-analysis

Number of = Number of

Studies Participants Statistical Method

Outcomes

Overall Assessment
AS versus standard methods of treatment/care

Fatigue 9 451 Std. Mean Difference (I, Random, 95% ClI)
AS versus sham AS
Fatigue 4 224 Std. Mean Difference (IV, Fixed, 95% CI)

Sub-group Analysis: Stimulation Types

Acupuncture: acupuncture versus standard methods of treatment/care

Fatigue 7 361 Std. Mean Difference (I, Random, 95% CI)
Acupuncture: acupuncture versus sham acupuncture

Fatigue 2 123 Std. Mean Difference (1V, Fixed, 95% CI)
Acupressure: acupressure versus standard methods of treatment/care

Fatigue NA NA NA
Acupressure: acupressure versus sham acupressure

Fatigue 2 100 Std. Mean Difference (1V, Fixed, 95% CI)

Sub-group Analysis: Intervention Duration

<4 weeks (including 4 weeks): AS versus standard methods of treatment/care

Fatigue 8 426 Std. Mean Difference (I, Random, 95% ClI)
<4 weeks (including 4 weeks): AS versus sham AS

Fatigue NA NA NA
4-8 weeks (including 8 weeks): AS versus standard methods of treatment/care

Fatigue 2 44 Std. Mean Difference (IV, Fixed, 95% CI)
4-8 weeks (including 8 weeks): AS versus sham AS

Fatigue 2 123 Std. Mean Difference (IV, Fixed, 95% CI)
>8 weeks: AS versus standard methods of treatment/care

Fatigue NA NA NA
>8 weeks: AS versus sham AS

Fatigue NA NA NA

Note: AS: somatic acupoint stimulation; NA: not applicable for quantitative synthesis due to inadequate number of studies or significant heterogeneity between two synthesised studies.

Effect Estimate

-0.95 [-1.66, -0.25]

-0.28 [-0.54, -0.01]

-1.25 [-2.05, -0.45]

-0.29 [-0.65, 0.07]

NA

-0.26 [-0.66, 0.14]

-0.95 [-1.72, -0.18]

NA

-0.96 [-1.60, -0.33]

-0.29 [-0.65, 0.07]

NA

NA

Test for
Overall Effect

2.66

2.05

3.06

1.59

NA

1.27

242

NA

2.99

1.59

NA

NA

0.008

0.04

0.002

0.11

NA

0.20

0.02

NA

0.003

0.11

NA

NA

Heterogeneity

<0.00001

0.53

<0.00001

0.31

NA

0.29

<0.00001

NA

0.97

0.31

NA

NA

>50%

0%

>50%

<50%

NA

<50%

>50%

NA

0%

<50%

NA

NA
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Acupuncture Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
510: Guo, etal, 2014 342 0y a0 54949 0.4 0 13.8% -4 18 [-4.88,-3.34] —_—
512:Du, etal, 2020 a4 0.4av 26 4.02 1.581 24 148% -0.48 [-1.04, 0.08] T
513: Qin, et al, 2020 7217 1208 36 8588 1803 M 15.0% -0.80 [-1.40,-0.349] —
S52:.Jeon, etal, 2014 195 10.536 12 3118 12877 13 136% -0.85 [-1.79,-0.12] —_—
S6: Hu, 2016 5.04 2.07 a0 6.4 1.87 an o 14.9% -0.80 [-1.33,-0.27] —
5750, etal, 2016 414 0.84 an 464 0.76 an 15.0% -0.60 [-1.11,-0.08] —
549: Smith, etal., 2013 3.2 2.4 4q a.4 1.8 m 12.9% -0.88 [-1.84,-0.01] —
Total (95% CI) 183 178 100.0% -1.25 [-2.05, -0.45] .
Heterogeneity: Tau®=1.04; Chi®*=67.98, df= 6 (F = 0.00001}); F=91% 14 12 ] é jl
Test for overall effect: £ = 3.06 (F=0.002) Favours [Acupuncture] Favours [control]
a: Forest plot, before removing S10 (Guo et al., 2014)
Acupuncture Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
510: Guo, etal, 2014 .42 0y a0 54849 0.4 40 0.0% -4 18 [-4.88,-3.349]
512:Du, etal, 2020 a4 0.4av 26 4.02 1.581 24 186% -0.48 [-1.04, 0.08] =T
S513: Qin, etal, 2020 7217 1208 36 8589 1803 M 232% -0.80 [-1.40,-0.349] —=—
S2:.Jeon, etal, 20149 1945 10.536 12 3118 12877 13 2.5% -0.85 [-1.79,-0.12) _—
56 Hu, 2016 5.049 2.07 a0 B.RY 1.87 an o 21.3% -0.80 [-1.33,-0.27] —
5750, etal, 2016 414 0.849 an 464 0.76 an o 221% -0.60 [-1.11,-0.08] —
549: Smith, etal., 2013 3.2 2.4 q a.4 1.8 10 G.3% -0.88 [-1.94,-0.01] —
Total (95% CI) 143 138 100.0% -0.74 [-0.99, -0.50] L
Heterogeneity: Chir=1.99, df= 5 (P = 0.85) F= 0% 54 52 T é jl

Test for overall effect: £=5.99 (F = 0.00001)

Favours [Acupuncture]

b: Forest plot, after removing S10 (Guo et al., 2014)

Favours [control]

Figure 4: Forest plot for the comparison of acupuncture and standard methods of treatment/care
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Acupuncture sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
S3: Zhang, etal., 2019 21.8 9.49 53 23.75 8.61 51 85.6% -0.21 [-0.60,0.17] —
S9: Smith, etal., 2013 32 24 9 49 2 10 14.4% -0.74 [-1.68, 0.20]
Total (95% CI) 62 61 100.0% -0.29 [-0.65, 0.07]

Heterogeneity. Chi*=1.03,df=1 {(P=0.31); F= 3%
Test for overall effect: Z=1.59 (P=0.11)

2 i1 1
Favours [acupuncture] Favours [sham]

-
0

Figure 5: Forest plot for the comparison of acupuncture and sham acupuncture

Heterogeneity: Chi*=1.14,df=1 (P=0.29), F=12%

T

Acupressure sham Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
S1: Khanghah et al,, 2019 6.03 19 30 6.2 1.92 30 61.8% -0.09[-0.59,0.42) ——
S8:Tangetal, 2014 1351 741 24 1757 75 16 38.2% -0.53[-1.18,0.11] o
Total (95% CI) 54 46 100.0% -0.26 [-0.66, 0.14] ﬂ»
0

Test for overall effect: Z=1.27 (P=0.20)

-2

L

L)

-1 1
Favours [acupressure] Favours [sham]

Figure 6: Forest plot for the comparison of acupressure and sham acupressure
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SAS Control St Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
51: Khanghah, etal, 2014 .03 1.4 an 723 146 an 12.9% 070 [-1.22,-0.18] —

510: Guo, etal, 2014 342 0.7 a0 5449 0.5 a0 12.0% -4.18 [-4.98, -3.349] —

512:Du, etal, 2020 a4 087 26 402 151 24 12.8% -0.45 [-1.05, 0.08] 7

513: Qin, et al, 2020 7217 12.06 36 8589 13.03 A 13.0% -0.80[-1.40, -0.34] —

514: Cheung, et al, 2020 T.Bs 321 18 4488 263 18 121% 0.88[013, 1.64] —
S6: Hu, 2016 509 207 a0 669 1.87 an 12.9% -0.80[-1.33,-0.27] —

5750, etal, 2016 414 0.849 an 465 076 an 12.9% -0.60[-1.11,-0.08] —

549: Smith, etal., 2013 a1 27 ] 5.7 25 m  11.3% -0.86 [-1.92, 0.01] — ]

Total (95% CI) 216 210 100.0% -0.95 [-1.72, -0.18] <4
Heterogeneity: Tau®=1.13; Chi®=80.92, df=7 (P = 0.00001}); F=92%

4 -2 0 1 4

Test for overall effect: £=2.42 (P=0.0%) Favours [SAS] Favours [control]

a: Forest plot, before removing S10 (Guo et al., 2014) and S14 (Cheung et al., 2020)

SAS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
51: Khanghah, etal, 2014 .03 1.4 an 723 146 an 19.2% 070 [-1.22,-0.18] —
510: Guo, etal, 2014 342 0.7 a0 5449 0.5 an 0.0% -4.18 [-4.98, -3.349]
512:Du, etal, 2020 a4 087 26 402 151 24 16.59% -0.45 [-1.05, 0.08] 7
513: Qin, et al, 2020 7217 12.06 36 8589 13.03 N 208% -0.80[-1.40, -0.34] —
514: Cheung, et al, 2020 T.Bs 321 18 4488 263 14 0.0% 0.88[013, 1.64]
S6: Hu, 2016 509 207 a0 669 1.87 o 18.8% -0.80[-1.33,-0.27] —=—
5750, etal, 2016 414 0.849 an 465 076 an 19.59% -0.60[-1.11,-0.08] —
549: Smith, etal., 2013 a1 27 ] 5.7 25 10 a.6% -0.86 [-1.92, 0.01] ]
Total (95% CI) 161 155 100.0% -0.72 [-0.95, -0.49] [ ]
Heterogeneity: Chif=1.64, df=48({F = 0.89); F=0% i

4 -2 0 2 4

Test for overall effect: £ =616 (F = 0.00001) Favours [SAS] Favours [control]

b: Forest plot, after removing S10 (Guo et al., 2014) and S14 (Cheung et al., 2020)

Figure 7: Forest plot for the comparison of acupoint stimulation and standard methods of treatment/care (short-term intervention: <4 weeks) [note:
SAS= acupoint stimulation]
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SAS Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
S2:.Jeon, etal, 2019 19.5 10.536 12 3115 12.877 13 57.2% -0.95[-1.79,-0.12] ——

S9: Smith, etal., 2013 3.2 2.4 9 54 1.9 10 42.8% -0.98 [-1.94,-0.01) —i—

Total (95% CI) 21 23 100.0% -0.96 [-1.60, -0.33] B

Heterogeneity: Chi*=0.00, df=1 (P=0.97); F=0% ,4 -2 0 i ft
Test for overall effect: Z= 2.99 (P = 0.003)

Favours [SAS] Favours [control]

Figure 8: Forest plot for the comparison of acupoint stimulation and standard methods of treatment/care (medium-term intervention: 4-8 weeks) [note:
SAS= acupoint stimulation]

SAS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
53: Zhang, etal., 2019 218 949 53 23.75 8.61 51 856% -0.21 [[0.60,0.17] —.——
59: Smith, etal., 2013 32 24 9 49 2 10 14.4% -0.74 [-1.68, 0.20] -
Total (95% CI) 62 61 100.0% -0.29 [-0.65, 0.07] g
Heterogeneity: Chi*=1.03, df=1 (P=0.31);F= 3% 2 1 3 1 23
Test for overall effect Z=1.59 (P=0.11)

Favours [SAS] Favours [sham]]

Figure 9: Forest plot for the comparison of acupoint stimulation and sham acupoint stimulation (medium-term intervention: 4-8 weeks) [note: SAS=
acupoint stimulation]
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