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Abstract 

Background: Auricular acupressure (AA) has been viewed as a promising approach to managing chemotherapy‑
induced nausea and vomiting (CINV) but relevant research evidence has been inconclusive. This study aimed to 
examine the effects of AA on CINV in breast cancer (BC) patients undergoing chemotherapy.

Methods: A preliminary randomized controlled trial was conducted in 114 BC patients. Participants were randomly 
allocated to a true AA group (n = 38), a sham AA group (n = 38), and a standard care group (n = 38). All the partici‑
pants were provided with standard antiemetic treatment and care, while the true AA group and the sham AA group 
received an additional 5‑day true AA and a 5‑day sham AA, respectively. Acute and delayed CINV were assessed by 
using the MASCC Antiemesis Tool (MAT), anticipatory nausea and vomiting were measured by the Index of Nausea, 
Vomiting, and Retching (INVR), and patients’ quality of life (QoL) was evaluated by the Functional Assessment of Can‑
cer Therapy‑Breast (FACT‑B).

Results: Both the true and sham AA groups reported improved CINV outcomes than the standard care group, with 
the true AA demonstrating larger effects than the sham comparison. The true and sham AA groups had higher com‑
plete response (CR) rates of CINV when compared with the standard care group, with the difference in the CR of acute 
CINV achieving statistical significance (p = 0.03). Both the true and sham AA groups demonstrated lower incidence 
and severity of acute CINV compared with the standard care group with the among‑group difference reaching sta‑
tistical significance for the occurrence (p = 0.04) and severity (p = 0.001) of acute nausea. No significant differences in 
anticipatory CINV and QoL were found among the groups.

Conclusion: The use of AA plus standard antiemetic treatment and care was superior to the use of standard 
antiemetic treatment and care alone in managing CINV among BC patients receiving chemotherapy. The antiemetic 
effects of AA were identified to be more profound in improving acute CINV, particularly acute nausea. The antiemetic 
effects of AA were deemed to be a mixture of specific treatment effects and placebo effects, and the placebo effects 
were very large and even reached clinical significance.

Trial registration: ClinicalTrials.gov; NCT02 403037; Registered March 31, 2015.

Keywords: Auricular therapy, Nausea and vomiting, Chemotherapy, Neoplasms, Randomized controlled trial

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

BMC Complementary
Medicine and Therapies

*Correspondence:  benjamin.tan@cdu.edu.au
1 School of Nursing, The Hong Kong Polytechnic University, Hung Hom, 
Kowloon, Hong Kong SAR
Full list of author information is available at the end of the article

https://clinicaltrials.gov/ct2/show/NCT02403037
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12906-022-03543-y&domain=pdf


Page 2 of 17Tan et al. BMC Complementary Medicine and Therapies           (2022) 22:87 

Background
Chemotherapy has tremendously improved cancer 
patients’ survival rates and long-term prognosis. How-
ever, chemotherapeutic regimens also lead to various 
side effects and symptoms that can significantly impede 
patients’ physical and psychosocial well-being. Nausea 
and vomiting are two frequently experienced symptoms 
during chemotherapy and are generally referred to as 
chemotherapy-induced nausea and vomiting (CINV) [1]. 
Prophylaxis and treatment of CINV have been challeng-
ing even with the use of antiemetics. Prospective obser-
vational studies have shown that, among cancer patients 
receiving moderately to highly emetogenic chemother-
apy, the incidence of acute and delayed vomiting ranged 
from 8.3% to 24.5%, and from 16.5% to 29.5%, respec-
tively, while the prevalence of nausea can be as double 
even triple as the incidence of vomiting, with the inci-
dence of acute nausea and delayed nausea reported to be 
23.3% to 46.0%, and 35.0% to 82.7%, respectively [2–6]. 
Delayed CINV symptoms have been more frequently 
identified than acute ones, and the management of nau-
sea has been more problematic than vomiting [2–7]. 
Uncontrolled CINV can contribute to various medi-
cal complications, lead to impaired functioning status 
and quality of life (QoL), and increase patients’ physical, 
financial, and chemical burden [8–11]. All of which can 
significantly impede patients’ adherence to routine can-
cer treatments and further impact their long-term sur-
vival. Female gender and the use of highly emetogenic 
chemotherapeutic agents are universally regarded as 
risk factors for CINV [12–16], which make breast can-
cer (BC) patients one of the most vulnerable groups for 
CINV [17, 18].

The use of antiemetics following international 
antiemetic guidelines has been regarded as the most 
effective method for the prophylaxis and treatment of 
CINV [19].  NK1 receptor antagonists and 5-HT3 recep-
tor antagonists have been recommended as the first-line 
treatment for CINV [19]. However, CINV symptoms are 
difficult to be completely managed by using antiemetics 
alone, and other complementary health interventions 
have therefore been recommended for use in combina-
tion with antiemetics for comprehensive management 
of CINV [20]. Auricular therapy as a popular comple-
mentary health approach has been commonly adopted 
for managing various health conditions [21–24]. The 
underpinning theories of auricular therapy recognise that 
health disorders occurred in certain body parts have their 
specific projections to sensitive areas and points in the 
outer auricle (the “auricular acupoints”), while auricular 
therapy practitioners can use different invasive or non-
invasive approaches such as acupuncture and acupres-
sure to stimulate such acupoints to alleviate the targeted 

pathological conditions [25, 26]. Auricular therapy has 
been utilized for CINV management, and one of our 
previous systematic reviews identified a few small-scale 
studies published during the past decade [27]. How-
ever, research evidence regarding the effects of auricular 
therapy on CINV remains inconclusive given that sig-
nificant methodological flaws were identified in existing 
studies with various degrees of risk of bias, including a 
lack of detailed baseline assessment and blinding design, 
a failure of appropriate reporting of randomization 
and allocation concealment, and unsatisfactory out-
come assessment without using reliable instruments for 
CINV, QoL and safety assessment [27]. Review findings 
highlighted that the  development of existing auricu-
lar therapy interventions was not evidence-based, and 
auricular therapy protocols varied significantly across tri-
als in terms of acupoint selection, intervention duration, 
and treatment sessions [27]. Placebo effects of auricular 
therapy for CINV management have also been uncertain 
given the lack of sham comparison utilized in published 
trials [27].

Our team has therefore conducted a research program 
to develop and evaluate an evidence-based auricular 
therapy intervention using non-invasive auricular acu-
pressure (AA) approach to managing CINV [28]. In study 
phase I, an evidence-based AA intervention protocol was 
comprehensively developed based on evidence and rec-
ommendations concluded from systematic reviews, clini-
cal trials and practice standards, AA-related theories, 
and expert panel consensus [29]. Study phase II included 
both a preliminary randomized controlled trial (RCT) 
and semi-structured interviews, where the antiemetic 
effects of AA were preliminarily evaluated in the RCT 
through a series of clinical outcome measures of CINV 
and QoL, while the feasibility assessment of the AA 
intervention was comprehensively evaluated across the 
RCT and the semi-structured interviews by using both 
quantitative and qualitative approaches [28]. The current 
paper presents the clinical outcomes of the RCT to pre-
liminarily evaluate the effects of AA on CINV and QoL 
in 114 female BC patients undergoing the first cycle of 
chemotherapy.

Methods
Study design and settings
A three-arm sham-controlled RCT with a pilot study 
design (NCT02403037) was utilised. A partial blind-
ing design of study intervention and outcome assess-
ment was applied to participants in the true and sham 
intervention groups. Subject recruitment took place in 
three tertiary medical centres in Fuzhou, Fujian, China. 
This study adheres to CONSORT guidelines, and ethi-
cal clearance was granted by the Human Subjects Ethics 
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Sub-Committee at The Hong Kong Polytechnic Univer-
sity, as well as the Clinical Trials Ethics Committees at 
the study sites. All participants were provided with ver-
bal and printed information about this study, and all gave 
written informed consent prior to participating in this 
study.

Study participants and sample size
Female adult BC patients were invited for study partici-
pation if they: (1) had a confirmed diagnosis of BC, stage 
I to III  (without distant metastasis); (2) chemotherapy-
naïve; (3) auricular therapy-naïve; (4) were able to com-
municate in Mandarin Chinese; (5) had at least primary 
school education; (6) agreed to participate in the study 
and were willing to provide written informed consent; (7) 
were scheduled to receive the first cycle of chemotherapy 
with moderately-high to highly emetogenic potential, 
such as anthracycline-based regimens including AC com-
bination (doxorubicin plus cyclophosphamide), with or 
without paclitaxel, and EC combination (epirubicin plus 
cyclophosphamide), with or without paclitaxel/docetaxel; 
TC combination (cyclophosphamide plus docetaxel); 
and other less-frequently used combinations with mod-
erately-high to highly emetogenic potential; and (8) were 
provided with standard antiemetics, including 5-HT3 
receptor antagonists and/or dexamethasone.

Patients were excluded if they were: (1) extremely 
weak, disabled, or had immune deficiency; (2) were una-
ble to follow the study instructions and cooperate with 
the study procedures; (3) had concurrent radiotherapy or 
other antineoplastic treatments; (4) were participating in 
other clinical studies; (5) had other health problems that 
may interfere with the CINV symptoms, such as gastro-
intestinal conditions, migraines, and tinnitus, etc.; (6) 
had ear skin problems that were not appropriate for AA.

For a pilot randomized trial, 30 to 50 participants per 
group would be sufficient for the parameter estimations 
for a future study [30]. Hertzog [31] also recommended 
that 30 subjects per group would be necessary for a pilot 
study with between-group comparison to perform effect 
size and confidence interval (CI) estimations for power 
analysis in future studies, which is in line with Browne’s 
suggestion (cited in [32]). Thirty participants per group 
were deemed as an appropriate sample size for this 
study. Considering a potential attrition rate of 20%, the 
final sample size was determined as 114, with 38 in each 
group.

Study arms, randomization and blinding
Three groups, including a true AA group, a sham AA 
group, and a standard care group, were designed. Block 
randomization with a computer-based randomiza-
tion sequence was utilized. Central randomization was 

adopted to ensure satisfactory allocation concealment. 
The randomization table was prepared by a university 
researcher (the “randomization person”) who was not 
involved in other study procedures. When an eligible par-
ticipant was identified, the study investigators contacted 
the randomization person to request the corresponding 
group allocation.

Due to the visible nature of the AA intervention, a 
complete blinding design among all the three study 
groups was deemed impossible. A partial blinding design 
was therefore utilized in this study, where participants 
allocated to the true AA and sham AA groups, as well 
as the care providers, would not know whether the AA 
treatment was a true or sham method. A partial blinding 
design of outcome assessment for the true and sham AA 
groups was also maintained given that  the clinical out-
comes were all patient-reported scales and the partici-
pants themselves were deemed as the outcome assessors. 
Study investigators who were responsible for the subject 
recruitment and intervention delivery were aware of the 
group allocation.

Study interventions
All the participants were provided with standard 
antiemetic treatment and care. 5-HT3 receptor antago-
nists and/or dexamethasone were administered prior to 
the commencement of chemotherapy, and the partici-
pants continued to receive prescribed antiemetics for the 
following one to two days post-chemotherapy. Daily care 
followed routine methods of care at the study sites. Those 
allocated to the true AA group and the sham AA group 
received an additional 5-day true AA, and an additional 
5-day sham AA, respectively. The AA protocols, includ-
ing both the true AA and sham AA, were developed by 
following the Medical Research Council Framework for 
Developing and Evaluating Complex Intervention [33], 
and based on AA-related theories, symptom character-
istics of CINV, and evidence and recommendations con-
cluded from relevant systematic reviews, clinical trials 
and practice standards [29]. Details of the development 
and validation of the AA intervention were separately 
reported in a methodological paper [29], and the true AA 
and sham AA protocols are briefly described as follows.

The true AA was conducted from Day 1 to Day 5 of the 
first chemotherapy cycle. Seven acupoints that are closely 
related to the alleviation of emesis symptoms were 
selected, including “Cardia”, “Stomach”, “Spleen”, “Liver”, 
“Shenmen”, “Sympathetic”, and “Subcortex” (Fig.  1). An 
acupoint detector was used to locate the selected acu-
points, and vaccaria seeds as the most commonly used 
medium for AA were attached to the acupoints using 
hypoallergenic tapes. Participants were instructed to 
press the taped seeds until achieving a sensation of 
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heaviness, soreness, distension or tingling— the “deqi” 
sensation. AA was conducted three times daily in the 
morning, afternoon, and evening, with each time lasting 
about 4 to 7 min, adding pressure to all the seeds on both 
ears. In addition to the regular acupressure, the partici-
pants were told to do additional AA when they had the 
feeling of nausea.

The sham AA was performed from Day 1 to Day 5 of 
the first chemotherapy cycle, with the same acupoints 
and intervention duration utilised in the true AA to 
maintain a satisfactory blinding design among partici-
pants in the two AA groups. No manual acupressure was 
scheduled for the sham AA, and the vaccaria seeds used 
in the true AA were further replaced by Junci Medulla in 
the sham AA, which is very soft in texture to avoid the 
generation of “deqi” sensation (the specific treatment 
effects of AA) introduced by constant stimulation of the 
ear acupoints.

Subject recruitment and AA instruction were per-
formed by three investigators who are registered nurses 
with AA training backgrounds. All the investigators 
were further trained by a senior researcher specialising 
in auricular therapy to standardise their AA practice in 
accordance with the AA intervention protocols. Verbal 

communication between the investigators and the par-
ticipants, including an introduction of the AA procedure, 
and the instructions and precautions of self-acupressure, 
were standardized among the investigators.

Study procedures
Potentially eligible patients were initially screened by 
the oncology nurses at the study sites. Potential partici-
pants who were interested in this study were referred to 
the investigators for further eligibility assessment. Eli-
gible patients who agreed to participate were asked to 
complete an informed consent and baseline assessment 
before group assignment. Both the true and sham AA 
were delivered on Day 1 of the first chemotherapy cycle. 
For those receiving the true AA, the investigators first 
attached the vaccaria seeds to the selected acupoints and 
then demonstrated the self-acupressure technique. Par-
ticipants were asked to perform a return demonstration 
to ensure that they had mastered the self-acupressure 
skills. The participants in the true AA group were pro-
vided with a log to record their daily AA practice and 
any possible AA-related adverse events. The participants 
in the sham AA group were given another type of daily 
log to record possible AA-related adverse events only. 

Fig. 1 Selected acupoints in the AA intervention protocol for CINV management
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Participants’ adherence to the acupressure was moni-
tored daily during the days when they stayed in the study 
hospitals; those who were discharged on Day 4 or Day 5 
of the first chemotherapy cycle were reminded to con-
tinue with their daily AA and log recording. Telephone 
follow-up was conducted to further monitor their adher-
ence to the study protocol.

Clinical outcomes were collected through patient-
reported questionnaires, and two research assistants 
assisted with the data collection. Acute and delayed 
CINV symptoms were assessed on Day 2 and Day 6 of 
the first chemotherapy cycle, respectively, by using the 
MASCC Antiemesis Tool (MAT). Acute CINV was col-
lected at the study sites while participants remained 
in the hospital, while the delayed CINV assessment 
was mostly conducted by telephone given that most of 
the participants were discharged on Day 4 or Day 5 of 
the first chemotherapy cycle. A short-term follow-up 
with two telephone calls was conducted after the com-
pletion of the AA treatment until the end of the first 
chemotherapy cycle (Day 21). Participants’ QoL was 
measured by using the Functional Assessment of Cancer 

Therapy-Breast (FACT-B) at baseline and the end of the 
first chemotherapy cycle (Day 21). Anticipatory nausea 
and vomiting were assessed by using the Index of Nausea, 
Vomiting and Retching (INVR) at baseline and on Day 1 
of the second chemotherapy cycle before administering 
the chemotherapeutic agents (Fig. 2).

Clinical outcome measures
Feasibility assessment of the AA intervention will be 
comprehensively analyzed, interpreted, and detailed in a 
separate paper that incorporates both the RCT feasibility 
outcomes and the nested semi-structured interview find-
ings from both quantitative and qualitative perspectives. 
Clinical outcomes of the preliminary RCT, including 
acute and delayed CINV, anticipatory nausea and vomit-
ing, QoL, and safety of AA, were detailed as follows.

Baseline assessment
The participants’ demographic data, medical history, 
CINV-related risk factors, and other baseline data were 
collected via a baseline assessment form. The partici-
pants’ QoL and anticipatory nausea and vomiting at 

Fig. 2 Methodological procedures of the preliminary RCT 
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baseline were also assessed using the FACT-B and the 
INVR, respectively.

Acute and delayed CINV
The MAT is the only available tool that separately records 
the acute and delayed CINV [34]. The MAT has eight 
items that assess the onset of vomiting, frequency of 
vomiting, onset of nausea, and intensity of nausea. Excel-
lent psychometric properties of the Mandarin Chinese 
version were reported among a group of Chinese can-
cer patients with various cancer diagnoses [35]. Each 
MAT item can be assessed on its own, and a total CINV 
score, nausea score, vomiting score, and different domain 
scores (acute/delayed CINV, acute/delayed nausea, and 
acute/delayed vomiting) can be generated by summing 
up relevant items, with a lower score indicating a better 
outcome [34, 35].

Anticipatory nausea and vomiting
The INVR has eight items that contribute to three 
domains— symptom experience, symptom occurrence, 
and symptom distress. Each item is rated on a 5-point 
Likert scale (0–4), and the total score can range from 0 
to 32, with a higher score indicating a more severe emesis 
outcome [36–38]. Psychometric properties of the INVR 
Mandarin Chinese version have been well proved in Chi-
nese cancer and obstetric patients [39].

QoL
The FACT-B is a BC-specific QoL assessment that con-
sists of four general subscales (physical, social/family, 
emotional, and functional well-being) and one BC-spe-
cific subscale [40, 41]. Each item of the FACT-B is rated 
on a 5-point Likert scale (0–4), and the total score can 
range from 0 to 148, with a higher score reflecting a bet-
ter QoL [42, 43]. The FACT-B Mandarin Chinese version 
was utilized in this study, with appropriate psychometric 
properties documented among Chinese BC patients [43].

Safety of AA
AA-related adverse events were recorded and reported 
by the participants. The likelihood of causality between 
the adverse reactions and the AA was determined by a 
senior acupuncturist. The World Health Organization-
Uppsala Monitoring Centre System for Standardized 
Case Causality Assessment was adapted to identify the 
causality between the AA and the adverse events, with 
six degrees of causality to classify the likelihood: “cer-
tain,” “probable/likely,” “possible,” “unlikely,” “conditional/
unclassified,” and “unassessable/unclassifiable” [44].

Data analysis
The IBM SPSS Statistics for Windows 23.0 was utilized 
for data analysis with the significance level set as p < 0.05 
for a two-tailed test. Data analysis followed the princi-
ple of intention-to-treat (ITT) analysis, and missing data 
were handled with the last observation carried forward 
(LOCF) approach. The Chi-square test/Fisher’s exact test 
and the one-way ANOVA/Welch ANOVA/Kruskal–Wal-
lis test was utilized to perform the baseline comparisons 
based on the types of data and the results for normality 
and homogeneity of variance.

A complete response (CR) of CINV symptoms and the 
incidence of nausea and vomiting were estimated based 
on the MAT single items, with the Chi-square test/Fish-
er’s exact test performed for among-group comparisons 
followed by a post-hoc test with partitioning Chi-squared 
statistics for comparisons showing statistical significance. 
A 10% change in the CR of CINV symptoms or incidence 
of nausea and vomiting between groups was utilized to 
indicate the clinical significance of the change in CINV 
symptoms [45–47].

For the frequency of acute/delayed vomiting, the 
severity of acute/delayed nausea, as well as  the MAT, 
INVR, and FACT-B scores, the one-way ANOVA/Welch 
ANOVA/Kruskal–Wallis test was conducted to identify 
the among-group differences, with a post-hoc analysis 
using the Tukey’s test/Games-Howell test/Dunn-Bonfer-
roni test for comparisons showing statistical significance. 
The occurrence of anticipatory nausea and vomiting at 
baseline and post-intervention assessments was also 
recorded using the INVR if the participants scored any 
INVR item related to nausea or vomiting as “1” or above. 
Among-group differences were examined using the Chi-
square test/Fisher’s exact test, with a post-hoc test with 
partitioning Chi-squared statistics for comparisons dem-
onstrating statistical significance.

Effect sizes were estimated for relevant among-group 
comparisons. Cramer’s V was adopted for comparisons 
using the Chi-square test/Fisher’s exact test [48, 49]; η2 
was utilised for comparisons using the Kruskal–Wallis H 
test [50, 51]; while the partial η2 was used for compari-
sons utilizing ANOVA [51, 52]. For Cramer’s V with a 
degree of freedom of 2, a value of 0.07 indicates a small 
effect size, 0.21 means a medium effect size, and 0.35 
represents a large effect size [53, 54]; for η2, a value of 
0.01, 0.06, and 0.14 represent a small, medium, and large 
effect size, respectively [53, 54]; effect size of the partial 
η2 was interpreted as the same as that of the η2 [55, 56]. 
Potential confounding effects introduced by the insignifi-
cant variations in participants’ baseline CINV risk factors 
were further addressed by using the generalized estimat-
ing equation (GEE) model as an additional analysis of this 
study.
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Results
Subject recruitment and baseline characteristics
Two hundred and twenty-five BC patients were screened 
for eligibility. One hundred and fourteen of them took 
part in the RCT and 110 completed the entire study 
procedure (Fig.  3). Subject recruitment was completed 
during a 15-month period. The eligibility rate for the 
screened patients was 66.2% (149/225), and the recruit-
ment rate was 76.5% (114/149). The retention rate of the 
participants was 96.5% (110/114), which donated a mini-
mal attrition rate of 3.5%. Participants’ baseline and clini-
cal data are presented in Table 1 and they were generally 
comparable without any statistically significant difference 
across groups.

Acute and delayed CINV symptoms
CR of CINV symptoms
The true AA group and the sham AA group had higher 
CR rates of all the CINV symptoms compared with the 
standard care group, while the CR rates between the true 

AA and the sham AA were generally similar. A statisti-
cally significant difference in the CR of acute CINV was 
identified among the three groups, with a medium effect 
size (p = 0.03, Cramer’s V = 0.25); the further post-hoc 
comparisons revealed a statistically significant difference 
in the CR of acute CINV between the true AA group 
and the standard care group (p = 0.01), and no statisti-
cal difference was identified between the true AA and the 
sham AA. A borderline significant difference was found 
between the sham AA group and the standard care group 
(p = 0.05) (Table 2). The differences in the CR of overall 
CINV, CR of acute CINV, CR of overall nausea, CR of 
overall vomiting reached clinical significance between the 
true AA group and the standard care group, and between 
the sham AA group and the standard care group.

Occurrence and severity of acute and delayed CINV
The occurrence of acute nausea in the true AA group was 
lower than in the sham AA group, and both were lower 
than in the standard care group; a statistically significant 

Fig. 3 CONSORT diagram of the preliminary RCT procedure
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Table 1 Baseline demographic and clinical characteristics of the participants (N = 114)

Variables True AA
(n = 38) (%)

Sham AA
(n = 38) (%)

Standard Care
(n = 38) (%)

Total
(n = 114) (%)

Homogeneity 
Statistics (p)

Age (Mean ± SD) 46.2 ± 7.1 47.9 ± 9.9 48.4 ± 9.3 47.5 ± 8.8 0.54

Education background
 Primary school 18 (47.4%) 19 (50.0%) 17 (44.7%) 54 (47.4%) 0.27

 Secondary school 6 (15.8%) 10 (26.3%) 8 (21.1%) 24 (21.1%)

 High school/technical school 11 (28.9%) 7 (18.4%) 5 (13.2%) 23 (20.2%)

 College diploma/university degree 3 (7.9%) 2 (5.3%) 8 (21.1%) 13 (11.4%)

Marital status
 Single 1 (2.6%) 0 (0.0%) 0 (0.0%) 1 (0.9%)  > 0.99

 Married 37 (97.4%) 38 (100%) 38 (100%) 113 (99.1%)

Employment status
 Professional 8 (21.1%) 5 (13.2%) 6 (15.8%) 19 (16.7%) 0.91

 Manual work 8 (21.1%) 7 (18.4%) 7 (18.4%) 22 (19.3%)

 Housewife 17 (44.7%) 14 (36.8%) 16 (42.1%) 47 (41.2%)

 Admin/clerical 2 (5.3%) 4 (10.5%) 3 (7.9%) 9 (7.9%)

 Retired 1 (2.6%) 4 (10.5%) 4 (10.5%) 9 (7.9%)

 Other 2 (5.3%) 4 (10.5%) 2 (5.3%) 8 (7.0%)

Religious background
 Buddhist 13 (34.2%) 14 (36.8%) 11 (28.9%) 38 (33.3%) 0.32

 Christian 4 (10.5%) 0 (0.0%) 2 (5.3%) 6 (5.3%)

 None 21 (55.3%) 24 (63.2%) 25 (65.8%) 70 (61.4%)

Family monthly income
  < 3000 CNY 6 (15.8%) 8 (21.1%) 10 (26.3%) 24 (21.1%) 0.22

 3000–6000 CNY 15 (39.5%) 22 (57.9%) 16 (42.1%) 53 (46.5%)

 6001–10,000 CNY 13 (34.2%) 5 (13.2%) 11 (28.9%) 29 (25.4%)

  > 10,000 CNY 4 (10.5%) 3 (7.9%) 1 (2.6%) 8 (7.0%)

Medical insurance
 Free government medical service 3 (7.9%) 1 (2.6%) 4 (10.5%) 8 (7.0%) 0.23

 Social insurance 12 (31.6%) 14 (36.8%) 17 (44.7%) 43 (37.7%)

 New rural cooperative medical service 22 (57.9%) 17 (44.7%) 15 (39.5%) 54 (47.4%)

 Self‑financed 1 (2.6%) 6 (15.8%) 2 (5.3%) 9 (7.9%)

Cancer Stage
 Stage I 5 (13.2%) 5 (13.2%) 5 (13.2%) 15 (13.2%) 0.43

 Stage II 19 (50.0%) 26 (68.4%) 20 (52.6%) 65 (57.0%)

 Stage III 14 (36.8%) 7 (18.4%) 13 (34.2%) 34 (29.8%)

Surgery
 Modified radical mastectomy 24 (63.2%) 30 (78.9%) 27 (71.1%) 81 (71.1%) 0.50

 Simple mastectomy 1 (2.6%) 2 (5.3%) 2 (5.3%) 5 (4.4%)

 Breast‑conserving surgery 2 (5.3%) 0 (0.0%) 2 (5.3%) 4 (3.5%)

 Other 3 (7.9%) 1 (2.6%) 4 (10.5%) 8 (7.0%)

 NA 8 (21.1%) 5 (13.2%) 3 (7.9%) 16 (14.0%)

Chemotherapy combination
 AC/AC‑T combination 15 (39.5%) 14 (36.8%) 12 (31.6%) 41 (36.0%) 0.99

 EC/EC‑T/EC‑D combination 20 (52.6%) 21 (55.3%) 22 (57.9%) 63 (55.3%)

 TC combination 2 (5.3%) 2 (5.3%) 2 (5.3%) 6 (5.3%)

 Other a 1 (2.6%) 1 (2.6%) 2 (5.3%) 4 (3.5%)

Antiemetic medication
 5‑HT3 antagonists + dexamethasone 22 (57.9%) 23 (60.5%) 22 (57.9%) 67 (58.8%)  > 0.99

 5‑HT3 antagonists only 16 (42.1%) 15 (39.5%) 15 (39.5%) 46 (40.4%)

 Dexamethasone only 0 (0.0%) 0 (0.0%) 1 (2.6%) 1 (0.9%)
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difference was identified among the three groups, with a 
medium effect size (p = 0.04, Cramer’s V = 0.24). How-
ever, the following post-hoc tests showed only a statisti-
cally significant difference between the true AA group 
and the standard care group (p = 0.01). For the occur-
rence of acute vomiting, the true AA also demonstrated 
a lower incidence compared with the sham AA; both 
groups reported less acute vomiting than the standard 
care group; a borderline significant difference was found 
among the three groups with a medium effect (p = 0.07, 
Cramer’s V = 0.22). The mean score for the severity of 
acute nausea in the true AA group was much lower than 
in the sham AA group and the standard care group, with 
a statistically significant among-group difference and a 
near large effect size (p = 0.001, η2 = 0.13); further post-
hoc comparisons revealed a statistically significant differ-
ence between the true AA group and the standard care 
group and a borderline significant difference between 
the sham AA group and the standard care group. The 
frequency of acute vomiting was also less in the true AA 
than in the sham AA when compared with the standard 
care group; a borderline significant difference was found 
among the three groups with a near medium effect size 
(p = 0.07, η2 = 0.05) (Fig. 4).

The occurrence of delayed nausea in the true AA was 
lower than in the sham AA, and both reported a rela-
tively lower incidence than the standard care group, but 
there was no statistically significant difference found 
among groups. The severity score of delayed nausea in 
the true AA was lower than in the sham AA, and both 
reported a lower score than the standard care group. 
However, no statistical difference can be found among 
the three groups. Similarly, either the true AA group or 

the sham AA group showed a relatively lower frequency 
of delayed vomiting than the standard care group, with-
out any among-group statistical differences (Fig. 5).

The differences in the occurrence of acute nausea, the 
occurrence of acute vomiting, and occurrence of delayed 
vomiting reached clinical significance between the true 
AA group and the standard care group, and between the 
sham AA group and the standard care group. Differences 
in the occurrence of delayed nausea reached clinical sig-
nificance between the true AA group and the standard 
care group.

MAT total and domain scores
The true AA group demonstrated lower MAT total and 
domain scores when compared with the sham AA group; 
the scores in the sham AA group were also lower than 
in the standard care group; statistically significant dif-
ferences in the MAT overall total (p = 0.004, η2 = 0.10), 
MAT total nausea (p = 0.003, η2 = 0.11), MAT acute 
CINV (p = 0.002, η2 = 0.11), and MAT acute nausea 
(p = 0.001, η2 = 0.13) were identified among the three 
groups with near large effect sizes; the post-hoc tests 
indicated statistically significant differences in the MAT 
overall total, MAT total nausea, MAT acute CINV, and 
MAT acute nausea between the true AA group and the 
standard care group, while no significant differences were 
detected between the true AA group and the sham AA 
group, and between the sham AA group and the standard 
care group (Tables 3 and 4).

Anticipatory nausea and vomiting
Very few participants (three out of 114, one from each 
group) experienced anticipatory nausea before the 

This table is derived and modified from the original PhD thesis of Professor Jing-Yu (Benjamin) Tan [Tan, J. (2017). Effects of auricular acupressure on chemotherapy-
induced nausea and vomiting in breast cancer patients: a preliminary randomized controlled trial. Doctoral dissertation, The Hong Kong Polytechnic University, Hong 
Kong.] [28]

AA auricular acupressure, NA not applicable, SD standard deviation, CNY Chinese Yuan

AC = doxorubicin + cyclophosphamide; T = paclitaxel; EC = epirubicin + cyclophosphamide; D = docetaxel; TC = cyclophosphamide + docetaxel; a = other less 
frequently used chemotherapy combinations with moderately-high to highly emetogenic potential, including pirarubicin plus cyclophosphamide combination and 
pirarubicin/epirubicin combined with other chemotherapeutic agents with low to moderate emetogenic risks, CINV chemotherapy-induced nausea and vomiting

Table 1 (continued)

Variables True AA
(n = 38) (%)

Sham AA
(n = 38) (%)

Standard Care
(n = 38) (%)

Total
(n = 114) (%)

Homogeneity 
Statistics (p)

Risk factor for CINV
 Aged less than 50 years old 25 (65.8%) 23 (60.5%) 19 (50.0%) 67 (58.8%) 0.36

 History of morning sickness 26 (68.4%) 27 (71.1%) 19 (50.0%) 72 (63.2%) 0.12

 History of motion sickness 18 (47.4%) 16 (42.1%) 13 (34.2%) 47 (41.2%) 0.50

 History of labyrinthitis 1 (2.6%) 1 (2.6%) 1 (2.6%) 3 (2.6%)  > 0.99

Number of risk factor for CINV
 3 risk factors or above 11 (28.9%) 7 (18.4%) 7 (18.4%) 25 (21.9%) 0.44

 Less than 3 risk factors 27 (71.1%) 31 (81.6%) 31 (81.6%) 89 (78.1%)
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Fig. 4 Occurrence, severity and frequency of acute CINV symptoms

Fig. 5 Occurrence, severity and frequency of delayed CINV symptoms
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first chemotherapy cycle, and no participants reported 
anticipatory vomiting. Nine reported anticipatory nau-
sea before the second chemotherapy cycle, of which, 
four were from the true AA group, two were from the 
sham AA group, and three were from the standard care 
group. There was no statistically significant difference in 
the occurrence of anticipatory nausea among the three 
groups. Three participants (one from each group) experi-
enced anticipatory vomiting prior to the second chemo-
therapy cycle.

QoL
The post-intervention FACT-B change scores from 
baseline were utilised with a larger positive change 
indicating a better outcome. Relatively lower scores 
were identified in the majority of the FACT-B domains 
at post-intervention assessment than at baseline, which 
indicated deteriorated QoL after the first chemotherapy 
cycle. No statistically significant difference was found 
in the FACT-B total and domain scores among the 
three groups.

Table 3 Differences in the MAT total and domain scores among the study groups

This table is derived and modified from the original PhD thesis of Professor Jing-Yu (Benjamin) Tan [Tan, J. (2017). Effects of auricular acupressure on chemotherapy-
induced nausea and vomiting in breast cancer patients: a preliminary randomized controlled trial. Doctoral dissertation, The Hong Kong Polytechnic University, Hong 
Kong.] [28]

MAT MASCC Antiemesis Tool
a for MAT total scale and different symptom domains, a higher score indicates more severe nausea and/or vomiting; AA auricular acupressure
b one participant from the true AT group dropped out during the delayed CINV assessment. ITT analysis using the acute phase data as the delayed outcomes is not 
appropriate here because the delayed CINV symptom is different from acute CINV symptom in nature. No ITT approach was utilized in this analysis; therefore, the 
available sample size for computing the MAT overall total, MAT total nausea, MAT total vomiting, MAT delayed CINV, MAT delayed nausea, and MAT delayed vomiting 
scores in the true AT group was 37; SD standard deviation, SE standard error, CI confidence interval, CINV chemotherapy-induced nausea and vomiting

MAT Outcomes a True AA Sham AA Standard Care Kruskal–
Wallis H Test

Effect Size

n b Mean/SD/SE/Median 
[95% CI]

n Mean/SD/SE/Median 
[95% CI]

n Mean/SD/SE/Median 
[95% CI]

Value p η2

MAT overall total 37 5.8/5.5/0.9/4.0 [3.9–7.6] 38 7.9/7.3/1.2/5.5 [5.5–10.4] 38 12.2/9.1/1.5/11 [9.2–15.2] 11.09 0.004 0.10

MAT total nausea 37 4.2/3.9/0.6/4.0 [2.9–5.5] 38 5.6/4.8/0.8/5.0 [4.1–7.2] 38 8.4/5.8/0.9/8.0 [6.6–10.3] 11.86 0.003 0.11

MAT total vomiting 37 1.6/2.6/0.4/0.0 [0.7–2.5] 38 2.3/3.6/0.6/0.0 [1.1–3.5] 38 3.8/4.8/0.8/2.0 [2.2–5.3] 4.47 0.11 0.04

MAT acute CINV 38 2.5/3.1/0.5/0.0 [1.5–3.5] 38 3.9/4.3/0.7/3.5 [2.5–5.4] 38 6.2/4.8/0.8/6.0 [4.7–7.8] 12.28 0.002 0.11

MAT acute nausea 38 1.9/2.3/0.4/0.0 [1.2–2.7] 38 2.9/2.9/0.5/3.5 [2.0–3.8] 38 4.7/3.5/0.6/5.0 [3.5–5.8] 14.38 0.001 0.13

MAT acute vomiting 38 0.6/1.4/0.2/0.0 [0.1–1.1] 38 1.1/2.0/0.3/0.0 [0.4–1.7] 38 1.6/2.2/0.4/0.0 [0.8–2.3] 5.44 0.07 0.05

MAT delayed CINV 37 3.2/3.6/0.6/2.0 [2.0–4.4] 38 4.0/4.7/0.8/3.0 [2.5–5.5] 38 6.0/5.8/0.9/5.0 [4.1–7.9] 4.27 0.12 0.04

MAT delayed nausea 37 2.2/2.5/0.4/2.0 [1.4–3.0] 38 2.7/2.8/0.5/3.0 [1.8–3.7] 38 3.8/3.4/0.6/3.5 [2.6–4.9] 4.23 0.12 0.04

MAT delayed vomiting 37 1.0/1.8/0.3/0.0 [0.4–1.6] 38 1.3/2.5/0.4/0.0 [0.4–2.1] 38 2.2/3.2/0.5/0.0 [1.2–3.3] 3.39 0.18 0.03

Table 4 Post‑hoc analysis (Dunn‑Bonferroni test) for MAT overall total, MAT total nausea, MAT acute CINV, and MAT acute nausea 
scores

This table is derived and modified from the original PhD thesis of Professor Jing-Yu (Benjamin) Tan [Tan, J. (2017). Effects of auricular acupressure on chemotherapy-
induced nausea and vomiting in breast cancer patients: a preliminary randomized controlled trial. Doctoral dissertation, The Hong Kong Polytechnic University, Hong 
Kong.] [28]

MAT MASCC Antiemesis Tool
a for MAT total scale and different symptom domains, a higher score indicates more severe nausea and/or vomiting; AA auricular acupressure; CINV chemotherapy-
induced nausea and vomiting

MAT Outcomes a Post-hoc Analysis (Dunn-Bonferroni Test)

True AA vs. Sham AA True AA vs. Standard Care Sham AA vs. Standard Care

Statistic Adjusted p value Statistic Adjusted p value Statistic Adjusted 
p value

MAT overall total ‑8.66 0.75 ‑24.61 0.003 ‑15.95 0.10

MAT total nausea ‑9.68 0.59 ‑25.56 0.002 ‑15.88 0.10

MAT acute CINV ‑10.17 0.49 ‑25.47 0.001 ‑15.30 0.11

MAT acute nausea ‑10.67 0.43 ‑27.34 0.001 ‑16.67 0.07
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Safety of the AA intervention
Table  5 summarises the reported AA-related side reac-
tions. Eleven participants indicated minor to moderate 
adverse effects associated with AA, and the causalities 
between the AA treatment and the suspected adverse 
events were deemed as “probable/likely.” No serious 
adverse events occurred, and the reported adverse events 
were generally tolerable and transient. Participants also 
reported that adverse reactions gradually disappeared 
after removing the AA tapes without the need for addi-
tional intervention to manage the reported adverse 
events.

Additional analysis for potential confounding effects 
at baseline
Although the participants’ baseline characteristics were 
comparable across groups, the CINV risk factors— 
younger age, history of morning sickness, and history of 
motion sickness, still showed some insignificant varia-
tions across groups. An additional analysis using the GEE 
model was therefore performed to explore the potential 
confounding effects of baseline CINV risk factors on the 
causality analysis between AA and CINV. The three fac-
tors were introduced one-by-one as a covariate into the 
GEE model, and the covariate-adjusted between-group 
mean differences and effect sizes for the MAT total and 
domain scores were then compared with the correspond-
ing statistics in the covariate-unadjusted GEE model to 
examine whether there were any significant variations in 
those statistics before and after controlling the potential 
confounding factor.

The changes in the mean differences and related effect 
sizes in the majority of the between-group comparisons 
of the MAT scores were slightly larger in the covariate-
adjusted GEE than in the covariate-unadjusted GEE. 

For instance, when adjusting the younger age factor, the 
mean difference in the MAT overall total score between 
the true AA and the sham AA was -2.2 (p = 0.14, Cohen’s 
d = 0.34) in the covariate-unadjusted GEE, while it was 
-2.3 (p = 0.11, Cohen’s d = 0.37) in the covariate-adjusted 
GEE. However, there were no obvious variations in 
those statistics before and after controlling for relevant 
risk factors, as the between-group analyses that showed 
significant (insignificant) differences in the covariate-
unadjusted model continued to be significant (insignifi-
cant) in the covariate-adjusted model. Effect sizes for the 
between-group analyses that indicated small (medium 
or large) effects in the covariate-unadjusted model also 
continued to be small (medium or large) in the covariate-
adjusted model.

Discussion
This study revealed that the incidence of nausea was 
nearly twice higher than that of vomiting at both the 
acute and delayed CINV. The delayed vomiting was 
somewhat more frequently reported than the acute vom-
iting. These results are consistent with previous studies, 
that nausea is much more difficult to be controlled than 
vomiting, and delayed symptoms are also more common 
than acute ones [2–6]. This study demonstrated signifi-
cant positive antiemetic effects of AA on acute nausea, 
which highlights the value of using AA as an adjuvant 
approach to antiemetics for CINV alleviation. The effects 
of AA on acute vomiting were also promising. However, 
this study did not identify any statistically significant 
positive effects of AA on delayed CINV, which partially 
reflects that delayed symptoms are more difficult to man-
age than acute ones. However, the study sample size was 
relatively small, and the sample size estimation was not 
power-based which indicates a risk of committing a type 

Table 5 Summary of AA‑related adverse events in the true and placebo AA groups

This table is derived and modified from the original PhD thesis of Professor Jing-Yu (Benjamin) Tan [Tan, J. (2017). Effects of auricular acupressure on chemotherapy-
induced nausea and vomiting in breast cancer patients: a preliminary randomized controlled trial. Doctoral dissertation, The Hong Kong Polytechnic University, Hong 
Kong.] [28]

AA auricular acupressure, AE adverse events
a one of the three true AA group participants who dropped out of the preliminary RCT completed the five-day AA and provided via telephone her five-day AA daily 
log recordings that she completed at home, while the other two participants completed only a two-day AA and log recordings and a three-day AA and log recordings, 
respectively; 
b causality between AA and the reported AE was determined using the WHO-UMC System for Standardized Case Causality Assessment

Type of AA-related AE True AA (n = 38)a Number 
(%)

Placebo AA (n = 38) Number 
(%)

Total (n = 76) Number (%) Causality 
between AA 
and AEb

Minor itching 0 (0.0%) 2 (5.3%) 2 (2.6%) Probable/likely

Minor discomfort 2 (5.3%) 0 (0.0%) 2 (2.6%) Probable/likely

Minor pain 5 (13.2%) 0 (0.0%) 5 (6.6%) Probable/likely

Moderate pain 1 (2.6%) 0 (0.0%) 1 (1.3%) Probable/likely

Minor to moderate pain 1 (2.6%) 0 (0.0%) 1 (1.3%) Probable/likely
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II error (an error of omission) in the data analysis. Nev-
ertheless, the positive trend in the reduction of delayed 
CINV in the true AA and sham AA supports a potentially 
beneficial role of AA in managing delayed CINV. A future 
main study with a fully-powered sample size estimation 
is necessary to further evaluate the definite effects of AA 
on CINV.

The clinical significance of healthcare interventions can 
provide critical implications for clinical decision-making 
and health care policymaking [57]. Freiman et al. (cited in 
[58]) emphasized that insignificant findings merely con-
cluded by statistical inference may have ignored the pos-
sibility that some of the statistically insignificant results 
might be clinically important. In this study, a 10% change 
in the CR of CINV symptoms or incidence of nausea 
and vomiting between groups was utilized to indicate 
the clinical significance of the change in CINV symp-
toms [45–47]. The results showed that the differences 
in the CR of overall CINV, acute CINV, overall nausea 
and overall vomiting, as well as the occurrence of acute 
nausea, acute vomiting, and delayed vomiting reached 
clinical significance between the true AA group and the 
standard care group, and between the sham AA group 
and the standard care group. Differences in the occur-
rence of delayed nausea also reached clinical importance 
between the true AA group and the standard care group. 
All of which indicates that the changes in the majority of 
CINV symptoms were clinically important to BC patients 
and clinicians, even for several outcomes showing insig-
nificant changes in the statistical hypothesis testing. 
Considering both the statistical significance and clinical 
significance of the effects of AA on CINV, preliminary 
evidence can be concluded that AA can be utilized as an 
effective adjuvant approach to standard antiemetics for 
CINV management in BC patients.

Acupoint stimulations are believed to be associated 
with different degrees of non-specific effects which are 
usually referred to as placebo effects [59]. To distinguish 
the specific treatment effects of an intervention from 
its non-specific (placebo) effects, a placebo comparison 
is usually designed [60]. The study findings indicated a 
superiority of both the true AA and sham AA to stand-
ard care in alleviating CINV. However, statistically sig-
nificant differences were only demonstrated between the 
true AA group and the standard care group, although 
clinically significant differences were found in some com-
parisons between the sham AA group and the standard 
care group. A further comparison between the true AA 
and the sham AA revealed relatively favourable CINV 
outcomes in the true AA group although none of the dif-
ferences achieved statistical significance. The antiemetic 
effects of AA were therefore deemed as a mixture of 
specific treatment effects and placebo effects, given that 

both the true and sham AA were effective in alleviating 
CINV with relatively stronger antiemetic effects identi-
fied by using the true AA. Given the clinical significance 
identified in a few CINV outcomes between the sham AA 
group and the standard care group, the placebo effects 
of AA could be very large and clinically important to BC 
patients and clinicians. Our findings regarding the pla-
cebo effects of AA is consistent with a recent systematic 
review that focused on sham acupressure, which con-
cluded that both true acupressure and sham acupressure 
are superior to conventional care, and the effects of true 
acupressure are generally larger when compared with the 
sham modalities [59].

Research evidence [5] has implicated that improved 
management of CINV during the first chemotherapy 
cycle may help reduce anticipatory nausea in the follow-
ing cycle. However, our study did not reveal any positive 
effects of AA on anticipatory CINV. The very limited 
study sample included in the anticipatory CINV analy-
sis could be the major reason for contributing to such 
insignificant outcomes. Burish and Carey (cited in [61]) 
indicated that the complex mechanism in the develop-
ment of anticipatory emesis involving both neurological 
to psychophysiological factors can make the manage-
ment of anticipatory CINV a challenging task. Complex 
interventions focusing on behavior changes might con-
tribute to some potentially beneficial effects for allevi-
ating anticipatory nausea and vomiting [61]. However, 
the AA treatment used in this study was not primarily 
designed for behavior changes, which might partially lead 
to the insignificant results on AA for anticipatory CINV 
management.

Participants’ QoL deteriorated across the first chemo-
therapy cycle, which implicated that the cancer treatment 
and related unpleasant symptoms gradually decreased 
the participants’ functional status. The onset of the CINV 
symptoms during the delayed phase may partially con-
tribute to the deterioration and insignificant changes 
of QoL status among groups, as the ongoing experi-
ences of CINV distress with a longer period have been 
linked with more deteriorated QoL [62]. In addition, the 
concept of QoL in cancer patients consists of different 
dimensions— physical, emotional, social, and functional 
[63]; thus, changes of QoL status may be more sensitive 
to those complex interventions with multidimensional 
components aimed at physical and psychosocial support. 
The AA utilized in this study mainly focuses on physi-
cal symptom alleviation but not psychological support, 
which could potentially contribute to the insignificant 
results in participants’ QoL status.

The confounding effects of the baseline CINV risk fac-
tors were minimal and did not change the between-group 
mean differences and related effect sizes of the antiemetic 
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effect analysis of AA on CINV. However, future studies 
must consider relevant strategies to manage the possible 
confounders to the utmost extent at the research design 
stage. A restricted randomization approach could be 
applied to ensure the balance of patients’ CINV risk fac-
tors and other known risk factors associated with CINV 
during the randomization procedure.

This study has some strengths. The three-group design 
by including a sham intervention group and a no-inter-
vention group enabled a further analysis to distinguish 
the specific treatment effects of AA from its placebo 
effects, as well as to size the placebo effects of AA for 
CINV management. Development of the AA intervention 
was based on a comprehensive analysis of AA-related 
theories, systematic review and clinical trial evidence, 
practice standards, CINV characteristics, and an expert 
panel’s consensus [29], which potentially contributed to 
an evidence-based AA intervention that can be adopted 
in routine practice as a standard protocol for CINV man-
agement. The inclusion of clinical significance in the data 
analysis further extended the value of the study outcomes 
to both BC patients and clinicians to support their clini-
cal decision-making. Participant adherence to the study 
intervention was identified to be excellent as most of 
the participants followed the study instructions to com-
plete the intervention and outcome assessments, which 
can be partially attributed to the safety and convenience 
of the 5-day AA intervention and the quality assurance 
strategies that were enforced during the study process. 
However, the study also has some limitations. As men-
tioned earlier, the sample size of this preliminary RCT 
was relatively small and the sample size estimation was 
not power-based. Thus, some statistical analyses might 
be underpowered which indicate a risk of committing a 
type II error (an error of omission) in the data analysis. 
The small sample size inhibited a further subgroup analy-
sis of participants’ CINV symptoms between different 
antiemetic protocols. The partial blinding design of this 
study without masking participants and outcome assess-
ment in the standard care group might, more or less, bias 
the outcome measures. Data analysis results of this RCT 
can therefore only be interpreted as preliminary find-
ings, and the definite effects of AA on CINV and QoL 
in BC patients need to be further explored in a future 
fully-powered main RCT. Assessment of nausea and 
vomiting symptoms was only conducted through patient-
reported outcome measures which could be quite subjec-
tive sometimes despite that both the MAT and INVR are 
well-validated with satisfactory psychometric properties 
documented. The randomization procedure without any 
restrictions on known CINV risk factors is also a limita-
tion, as the additional data analysis indicated that the sta-
tistically insignificant variations in the patients’ baseline 

CINV risk factors across groups led to some confounding 
effects in the causality analysis between the AA and the 
CINV outcomes, although such effects were deemed to 
be minimal.

Conclusion
This study concluded preliminary research evidence 
that the use of AA plus standard antiemetic treatment 
and care was superior to the use of standard antiemetic 
treatment and care alone in managing CINV among 
BC patients receiving chemotherapy. The antiemetic 
effects of AA were identified to be more profound in 
improving acute CINV, particularly acute nausea. The 
antiemetic effects of AA were deemed to be a mixture 
of specific treatment effects and placebo effects, and the 
placebo effects were very large and even reached clinical 
significance.
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