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Study Protocol

Introduction
Insomnia is defined as difficulty initiating or maintaining 
sleep, or early morning awakenings with inability to fall back 
to sleep.1 It is a disturbing and prevalent symptom in cancer 
patients.2,3 Among patients with breast cancer, the prevalence 
of insomnia is as high as 69.6%.4 Though the causes of 
insomnia in cancer patients are multifaceted, it has been 
reported that cancer treatments, particularly chemotherapy, 
play a significant role in the development and aggravation of 
insomnia.5,6 More than 26.4% of the breast cancer patients 
undergoing chemotherapy developed new-onset clinical 

insomnia.7 Breast cancer patients receive chemotherapy 
(29.1%) are more likely to develop persistent insomnia than 
those without chemotherapy (3.3%).8 The percentage of 
patients with breast cancer that report sleep disturbances 
increases from 11.1% pre-chemotherapy to 36.1% post-che-
motherapy.9 The presence of insomnia places cancer patients 
at higher risks for psychological and physical comorbid-
ity.10,11 It directly impacts cancer patients’ abilities to com-
plete cancer treatments, recover, and ultimately survive with 
a satisfactory quality of life. If not appropriately treated, it 
can persist for years after completion of cancer treatments.12
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Abstract
Objective: Insomnia is a highly prevalent and disturbing symptom in breast cancer patients under or post chemotherapy. If 
not appropriately treated, it can persist for years after the completion of cancer treatments. Acupuncture has been widely used 
for alleviating insomnia. The aim of this study is to examine the feasibility, efficacy and safety of acupuncture for chemotherapy-
related insomnia among patients with breast cancer. Materials and Methods: This is a trial protocol for a randomized, 
sham-controlled, subject- and assessor-blinded clinical trial. A total of 138 eligible participants will be assigned randomly to 
acupuncture or sham control group at a ratio of 1:1. Participants in acupuncture group will receive electroacupuncture (EA) 
plus auricular acupressure (AA) treatment, while subjects in sham acupuncture group will receive sham EA plus sham AA. Both 
acupuncture and sham treatments will be given twice weekly for 6 weeks, followed by maintenance treatments once every 
4 weeks for 12 weeks (15 sessions totally). The primary outcome is the change of Insomnia Severity Index score between 
baseline and the end of 6-week treatment. Secondary outcome measurements include Actiwatch, sleep diary, Pittsburgh Sleep 
Quality Index, Functional Assessment of Cancer Therapy-Breast Cancer, Hospital Anxiety and Depression Scale, Brief Pain 
Inventory-Short Form, Brief Fatigue Inventory, Acupuncture Expectancy Scale, credibility, and adverse events. Participants will 
be followed up to 42 weeks. Conclusions: This trial will expand our understanding of the feasibility, efficacy, and safety of 
acupuncture as a treatment for alleviating chemotherapy-related insomnia in patients with breast cancer. EA plus AA, if proven 
to be effective, can be implemented into routine settings to play a role in insomnia management for patients with breast cancer.

Keywords
insomnia, breast cancer, chemotherapy, electroacupuncture, auricular acupressure, sham control

Submitted August 18, 2021; revised October 4, 2021; accepted October 22, 2021

https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/ict


2 Integrative Cancer Therapies 

In conventional medicine, insomnia is commonly 
treated with hypnotic medications (eg, benzodiazepines 
and non-benzodiazepines). Although sleep medications 
are recommended for short-term use, some studies showed 
that 28% to 39% of cancer patients still used it 1-year fol-
lowing chemotherapy completion13 or 9-years post cancer 
diagnosis.12 As long-term use of sleep medications can 
lead to undesirable side effects such as addiction and toler-
ance,14 it has been suggested that non-pharmacological 
therapies, such as cognitive behavioral therapy and acu-
puncture, are the treatment of choice for insomnia in can-
cer patients.15-17

Acupuncture has been used for thousands of years in 
China and other Asian countries to treat various diseases, 
including sleep disturbance. It is a non-pharmacological 
therapy that involves inserting needles into acupuncture 
points and sometimes applying mini-electrical current stim-
ulation on acupuncture points via needles, or applying acu-
pressure on the surface of points in different parts of body 
including ear and scalp. Acupuncture therapy is beneficial 
for improving sleep efficiency and decreasing hyperarousal 
level in patients with insomnia.18,19 Many studies have dem-
onstrated its efficacy and safety for insomnia.20,21 
Acupuncture is recommended for treating cancer-related 
symptoms, including gastrointestinal side effects, pain, hot 
flushes, fatigue, anxiety, and depression.22-25 Despite the 
popular use of acupuncture in symptoms management in 
cancer care, the evidence that supports the efficacy and 
safety of acupuncture in relieving chemotherapy-related 
insomnia is insufficient.

In the present protocol, we propose a randomized, sham-
controlled, subject- and assessor-blinded trial, to examine 
the efficacy and safety of acupuncture for insomnia among 
breast cancer patients under or post chemotherapy. The 
aims of this study are 4-fold: (1) to determine whether the 
insomnia condition in the acupuncture group is significantly 
improved when compared to a sham control; (2) to deter-
mine whether other symptoms (eg, fatigue, pain, depres-
sion, and anxiety) in the acupuncture group improve more 
than those of the sham control; (3) to explore whether acu-
puncture is safe for treating chemotherapy-related insomnia 

in breast cancer patients; and (4) to determine whether a 
once every 4 weeks maintenance treatment protocol will 
prolong the effect of acupuncture for insomnia. Our hypoth-
esis is that acupuncture is feasible, effective, and safe for 
alleviating chemotherapy-related insomnia in breast cancer 
patients as compared with a sham control.

Materials and Methods

Design

We present a protocol for a randomized, sham-controlled, 
subject- and assessor-blinded clinical trial. Eligible subjects 
(n = 138) will be randomly assigned to either an acupunc-
ture group or a sham control group at 1:1 ratio. The study 
flow diagram is shown in Figure 1. This trial has been 
approved by the Institutional Review Board of the 
University of Hong Kong/Hospital Authority Hong Kong 
West Cluster (Ref no: UW 19-045) and the Research Ethics 
Committee of the Hong Kong Sanatorium & Hospital 
Medical Group (REC-2019-14).

Study Procedure

Volunteer subjects will be asked to sign written informed 
consent forms. After screening, eligible subjects will be 
enrolled and complete baseline assessments. Thereafter, 
participants will be randomly assigned to either an acu-
puncture group or a sham control group. Acupuncture or 
sham treatments will be given twice weekly for 6 weeks, 
followed by maintenance treatments once every 4 weeks for 
12 weeks, a total of 15 sessions. Participants in both groups 
will receive routine medical care for symptom management 
provided by their oncologists, which will include use of 
anti-histamines or hypnotics.

Participants will be assessed at following time points 
(see Table 1): baseline (T0), midpoint of main treatment 
(T1), end of 6-week main treatment (T2, primary outcome 
measure), once every 4 weeks during the maintenance treat-
ment (T3, T4, T5), and follow-up at week 30 and 42 (T6, 
T7). Assessments include: Insomnia Severity Index (ISI), 

1Department of Chinese Medicine, The University of Hong Kong-Shenzhen Hospital (HKU-SZH), Shenzhen, Guangdong, China
2School of Chinese Medicine, LKS Faculty of Medicine, The University of Hong Kong, Hong Kong, China
3Department of Clinical Oncology, LKS Faculty of Medicine, The University of Hong Kong, Hong Kong, China
4Department of Clinical Oncology, Hong Kong Sanatorium Hospital, Hong Kong, China
5School of Nursing, The Hong Kong Polytechnic University, Hong Kong, China
6Department of Psychiatry, LKS Faculty of Medicine, The University of Hong Kong, Hong Kong, China
7Department of Statistics and Actuarial Science, The University of Hong Kong, Hong Kong, China
8Virginia University of Integrative Medicine, Fairfax, Virginia, USA

Corresponding Authors:
Zhang-Jin Zhang, School of Chinese Medicine, The University of Hong Kong, 10 Sassoon Road, Pokfulam, Hong Kong, China. 
Email: zhangzj@hku.hk

Lixing Lao, Virginia University of Integrative Medicine, 9401 Mathy Drive, Fairfax, VA 22031, USA. 
Email: llao@vuim.edu

mailto:zhangzj@hku.hk
mailto:llao@vuim.edu


Zhang et al 3

Actiwatch, sleep diary, Pittsburgh Sleep Quality Index 
(PSQI), Hospital Anxiety and Depression Scale (HADS), 
Brief Pain Inventory-Short Form (BPI-SF), Brief Fatigue 
Inventory (BFI), Functional Assessment of Cancer Therapy-
Breast Cancer (FACT-B), Acupuncture Expectancy Scale 
(AES), credibility, sleeping pills consumption, and adverse 
events.

Recruitment

Breast cancer patients with complaints of insomnia will be 
referred from Hong Kong Queen Mary Hospital and Hong 
Kong Sanatorium & Hospital by oncologists. To further 
facilitate recruitment, multiple promotions (eg, adding 
more sites, advertising on local newspaper) will be consid-
ered as needed.

Inclusion criteria. Subjects meet the following criteria will 
be included:

(1) Female patients between 18 and 75 years of age.
(2)  Diagnosis of stage (American Joint Committee on 

Cancer TNM) I to IV breast cancer.
(3)  Currently undergoing chemotherapy, or have com-

pleted chemotherapy no more than 6 months 
previously.

(4)  Insomnia occurs at least 3 nights/week, and pres-
ents for at least 1 month, with fulfilment of the 
diagnostic criteria for brief insomnia disorder of 
the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5).

(5)  Insomnia severity as defined by an ISI score of no 
less than 10 in the past 2 weeks.

Figure 1. Flow diagram of the electroacupuncture plus auricular acupressure on chemotherapy-related insomnia (EACRI) study.
Abbreviations: T, timepoint; EA, electroacupuncture; AA, auricular acupressure.
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(6) Expected survival time of more than 6 months.
(7)  Ability to understand the nature of the study and 

willingness to give informed consent.
(8)  Ability to provide responses during outcome 

measurement.

Exclusion criteria. Participants who report any of the follow-
ing conditions will be excluded:

(1) Other sleep disorders (eg, obstructive sleep apnea).
(2) Shift work or irregular sleep pattern.
(3) Severe visual, hearing, or language defects.
(4)  Severe hematological dysfunction (platelet count 

<60 000/μL, hemoglobin <8 g/dL, or absolute 
neutrophil count <1000/μL).

(5)  With pacemakers or other electronic implants that 
could interfere with electroacupuncture.

(6) History of acupuncture use in previous 3 months.
(7)  Participation in other clinical trials with interven-

tion in previous 3 months.

Randomization and Allocation Concealment

Block randomization with random block sizes (block sizes of 
2, 4, and 6) is used. After completion of baseline assessments, 

participants will be randomly assigned to 2 groups in a 1:1 
ratio according to the randomization sequence. This sequence 
is generated by an independent biostatistician with MS Excel 
prior to recruitment. Randomization information will be 
sealed in sequentially numbered opaque envelopes. Each 
envelope will be opened by acupuncturists after the partici-
pant completes baseline assessments.

Blinding

Except acupuncturists, participants and all other research-
ers, including those performing on-site screening, out-
come assessments, data entry/re-entry, and data analysis, 
will be blinded to the group assignments. Participants are 
informed that they have a similar chance of allocation to 
either group and will be blinded to group assignments. 
Treatments for each participant are delivered in separate 
rooms to avoid communications regarding their treatment 
experience among participants. An eye mask is used to 
block the view from seen by the participant during treat-
ment. Acupuncturists will be blinded to any other informa-
tion of participants, such as hypnotic medications usage. 
To avoid accidental disclosure of group allocation by the 
acupuncturists, their interactions with the participants will 
be kept to a minimum.

Table 1. Schedule of Enrollment, Interventions, and Assessments.

Time point Enrollment

Baseline Treatment Maintenance treatment Follow-up

T0 T1 T2 T3 T4 T5 T6 T7

Week 0 3 6 10 14 18 30 42
Enrollment
 Eligibility screen X  
 Informed consent X  
 Allocation X  
Groups
 Acupuncture  
 Sham acupuncture  
Assessments
 ISI X X X X X X X X X
 Actiwatch X X  
 Sleep diary X X  
 PSQI X X X X X X X X
 HADS X X X X X X X X
 BPI-SF X X X X X X X X
 BFI X X X X X X X X
 FACT-B X X X X X X X X
 AES X X X  
 Credibility X X  
 Sleeping pills X X X X X X X X
 Adverse events X X X X X X X X

Abbreviations: T, timepoint; ISI, Insomnia Severity Index; PSQI, Pittsburgh Sleep Quality Index; HADS, Hospital Anxiety and Depression Scale; BPI-SF, 
Brief Pain Inventory-Short Form; BFI, Brief Fatigue Inventory; FACT-B, Functional Assessment of Cancer Therapy-Breast Cancer; AES, Acupuncture 
Expectancy Scale.



Zhang et al 5

Interventions

The acupuncture and sham acupuncture treatments will be 
performed in the out-patient clinic setting at School of 
Chinese Medicine, The University of Hong Kong. 
Registered Chinese medicine practitioners with at least 
5 years’ acupuncture experience will be recruited and 
responsible for delivering treatment. The registered practi-
tioners will receive a pre-job training from the principal 
investigators on the standard conversation with the partici-
pants and the standard procedures for conducing real and 
sham acupuncture treatment. The Standards for Reporting 
Interventions in Clinical Trials of Acupuncture (STRICTA)26 
will be followed throughout the trial.

Acupuncture group. Subjects in acupuncture group will 
receive electroacupuncture (EA) and auricular acupres-
sure (AA) treatment. Twelve sessions of treatment will be 
given twice weekly for 6 weeks, followed by 3 sessions 
once every 4 weeks for 12 weeks (total of 15 sessions). All 
points are selected based on clinical experience of acu-
puncture experts, previous clinical trials,20 and acupunc-
ture textbook.27

For EA treatment, a semi-standardized acupoint pre-
scription will be used. The prescription includes 10 points 
(see Figure 2), including 6 fixed points that are the fre-
quently used to treat insomnia28 and 4 additional points 
based on participants’ syndrome to address their particular 
constitutions. The 6 fixed points are: GV24 (Shenting), 
GV20 (Baihui), EX-HN1 (Sishencong), PC6 (Neiguan), 
SP6 (Sanyinjiao), and KI3 (Taixi). The 4 acupoints will be 
selected from the following list: EX-HN3 (Yintang), HT7 
(Shenmen), LI4 (Hegu), CV4 (Guanyuan), CV12 
(Zhongwan), ST25 (Tianshu), ST36 (Zusanli), KI6 
(Zhaohai), LR3 (Taichong), and any other points if neces-
sary. After cleansing of the skin on acupuncture points with 
alcohol swab, a sterilized disposable filiform needle with a 
guiding tube, 25 or 40 mm long and 0.2 mm in diameter, 
will be inserted into each point. Acupuncturists’ Deqi sensa-
tion will be achieved.29 Four pairs of electrodes from the 
electric stimulator (AWQ-104L, USA; 2-5 Hz, continuous 
wave) will be connected to the end of the needles. The nee-
dles will remain in place for 25 minutes. Upon needle with-
drawal, the points will be compressed with a clean cotton 
ball to prevent bleeding.

Figure 2. Acupuncture points and sham points.
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For AA treatment, Vaccaria seeds (Wang Bu Liu Xing, 
1-2 mm in diameter, black and solid sphere) will be embed-
ded by acupuncturists on surface of 3 auricular points 
(Shenmen, Sympathetic, and Heart) and maintained 
between EA treatments. Subjects will be asked to gently 
press the seeds thrice daily.

Sham acupuncture group. The sham EA treatment procedure 
is the same as in acupuncture group, except that sham points 
will be located 1 to 2 cm exterior and inferior to real points, 
outside the meridians,30 and no needle penetration or elec-
tric stimulation will be performed. Streitberger sham device, 
non-invasive retractable blunt tipped needles, will be 
applied.31 The handles of these placebo needles will slide 
over the needle when it is compressed, giving the appear-
ance of needle insertion. The needles will be held by surgi-
cal tape and connected to an electric stimulator, but no 
electric current will be delivered. The acupuncturists will 
avoid eliciting the Deqi sensation.

For sham AA treatment, 3 sham auricular points in helix 
region (HX7, HX8, HX9; see Figure 2) will be selected. 
These points are remote from the inner ear area, with no 
known effect on insomnia.32 Instead of Vaccaria seeds, soft 
Junci Medulla (1-2 mm in length, dyed black) is used to 
mimic real AA with no pressure (see Figure 3).33

Outcome Measures

Primary outcome. The primary outcome will be the mean 
change of ISI score between baseline and the end of 6-week 
treatment. ISI is a 7-item questionnaire devised to assess the 
severity of insomnia.34 The total score ranges from 0 to 28. ISI 
score is interpreted as follows: no clinically significant insom-
nia (0-7), subthreshold insomnia (8-14), moderate insomnia 

(15-21), and severe insomnia (22-28). ISI has favorable inter-
nal consistency (Cronbach’s alpha of .9) and good construct 
validity for diagnosing insomnia in cancer patients.35 A cut-
off score of 10 has optimal sensitivity (86.1%) and specificity 
(87.7%) for detecting insomnia.34 ISI score less than 8 at post-
treatment, which has been found to indicate the absence of 
insomnia, is used as the insomnia remission criterion.36

Secondary outcomes. The secondary outcomes include the 
response rate (the proportion of subjects with ≥50% reduc-
tion from the baseline ISI scores), the remission rate (the 
proportion of subjects with ISI scores <8), sleep quality 
measured by Actiwatch and sleep diary, and changes of 
PSQI, HADS, BPI-SF, BFI, and FACT-B scores from 
baseline.

(1) To objectively measure the sleep patterns of sub-
jects, Actiwatch (Spectrum Plus, Philips Respironics; 
USA), a physical activity monitoring device, will be 
used. Subjects will be instructed to wear Actiwatch 
on their non-dominant wrists for 7 consecutive 
nights at baseline and the end of 6-week treatment. 
Actiware 6.0.9 (Philips Respironics; USA) will be 
used to analyze subjects’ sleep information recorded 
in Actiwatch.

(2) Sleep diary is a subjective measure of sleep quality. 
Sleep diary are considered a reliable and valid 
patient report of nightly insomnia symptoms.37 
Subjects will be given daily sleep diary for 1 week at 
baseline and the end of 6-week treatment. Subjects 
are instructed to record the bedtime and rising time, 
from which the total time in bed (TIB) is calculated. 
They are advised to estimate the sleep onset latency, 
wake time after sleep onset, and total sleep time 

Figure 3. Real and sham auricular seeds.
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(TST). Sleep efficiency is calculated as TST/
TIB × 100%. Subjects are required to record their 
sleeping pills consumption in diary.

(3) PSQI is a valid self-reported questionnaire for 
assessing sleep dysfunction in cancer patients.38,39 
This 19-item questionnaire comprise 7 components 
including subjective sleep quality, sleep latency, 
sleep duration, sleep efficiency, sleep disturbances, 
use of sleeping pills, and daytime dysfunction. The 
global score ranges from 0 to 21, with higher score 
indicating poorer sleep quality. Satisfactory facto-
rial and concurrent validity, good internal consis-
tency (Cronbach’s alpha of .75), and test-retest 
reliability have been demonstrated.40

(4) HADS is a 14-item self-reported questionnaire with 
2 subscales to evaluate severity of depressive (7 
items) and anxiety (7 items) symptoms. Each item is 
scored on a 0 to 3 scale and the total score of each 
subscale ranges 0 to 21.41 A score of 8 or higher on 
the depression or anxiety subscale indicates the 
presence of depressive or anxiety symptoms. HADS 
has good internal consistency (Cronbach’s alpha of 
.67-.90 for depression subscale, and .68-.93 for anx-
iety subscale), optimal sensitivity, and specificity 
assessing the depressive and anxiety symptom 
severity.42,43

(5) BPI-SF is a self-administered questionnaire devel-
oped to assess pain severity (4 items) and pain inter-
ference on daily function (7 items) for the past 
24 hours.44 Each item of pain severity and pain inter-
ference is scored by a 0 to 10 numerical rating scale. 
The total score is computed as the mean of responses 
to all items. BPI-SF has good internal reliability 
(Cronbach’s alpha of .89 for the pain severity scale, 
and .91 for the pain interference scale), high test-
retest reliability (r value of .93), and good concur-
rent validity (r values in the range of .77-.86).45

(6) BFI is a brief screening tool designed to assess the 
severity and impact of cancer-related fatigue on 
daily functioning.46 It is a 9-item, 0 to 10 numerical 
rating scale. Higher scores on BFI correspond to 
greater self-reported levels of fatigue. BFI has good 
internal consistency (Cronbach’s alpha of .92 for 
fatigue severity items, and .90 for fatigue interfer-
ence items) and external validity in measuring the 
severity and impact of cancer-related fatigue among 
Chinese patients.46

(7) FACT-B (version 4) is a 37-item self-reported 
instrument devised to assess multidimensional 
health-related quality of life in patients with breast 
cancer. It consists of 5 subscales include physical, 
social/family, emotional, functional well-beings, 
and additional concerns for breast cancer called 
Breast Cancer Subscale. Each item is scored on a 0 

to 4 scale and the sum of all 5 subscales ranges from 
0 to 144. A higher score indicates a better quality of 
life.47 The scale has acceptable internal consistency 
(Cronbach’s alpha of .59-.85 for 5 subscales) and 
test–retest reliability (r value of .82-.91).48

Safety assessment. For safety assessment, participants will 
be asked whether they have experienced any adverse events 
on each visit. The severity of AEs will be assessed accord-
ing to the Common Terminology Criteria for Adverse 
Events (CTCAE) v5.0 criteria.49 Causality between acu-
puncture and AEs will be assessed. Serious adverse events 
will be reported to project investigators and Ethics Commit-
tee immediately, who will make a decision on whether the 
participant needs to temporarily interrupted or withdrawn 
from the study, or whether the study should be adjusted or 
terminated.

Credibility and expectancy test. The credibility and expec-
tancy of the treatment are regarded as decisive variables in 
nonspecific treatment effects.50 The credibility of the treat-
ment is assessed with the 4-item Credibility Rating Scale.51 
Participants’ expectancy for clinical outcomes of treatment 
is assessed by the 4-item AES.52

Blinding success assessment. The success of blinding to treat-
ment is assessed after the third and last treatment session by 
asking participants the following question: “When you vol-
unteered for the trial, you were informed that you had a 
similar chance of receiving traditional acupuncture or acu-
puncture-like simulation treatment. Which acupuncture 
treatment do you think you have received?” Three options 
are provided to choose from: acupuncture treatment, acu-
puncture-like simulation treatment, and uncertain. Those 
who choose acupuncture treatment or acupuncture-like 
simulation treatment will be asked to provide a reason.53

Patient and Public Involvement

Patients will not be involved in study design including 
research question and outcome measures setting. The results 
will be disseminated to the participants in a short summary 
after the publication of the trial.

Data Management and Monitoring

An independent Data and Safety Monitoring Board (DSMB) 
is formed.54 The Board includes independent experts of a 
statistician, an oncologist, and a researcher of insomnia. 
They are not part of the research team and will not be 
involved in the conduct of the trial. Regular meetings will 
be scheduled to review the progress of the trial.

Data will be collected by independent assessors who are 
blinded to group assignment. Data will be entered in 
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password-protected computers using double-entry strategy. 
All collected data will be secured in compliance with Hong 
Kong Personal Data (Privacy) Ordinance (CAP 486). To 
enhance participant retention rate and prevent loss of fol-
low-up, we will send text messages or make phone calls to 
participants the day before the scheduled visits. The travel 
allowance to each participant will be offered after the com-
pletion of the study. The whole process of the trial will be 
monitored regularly to ensure the quality. The research 
team will hold weekly meetings to troubleshoot issues per-
taining to participant recruitment, data collection, and 
retention issues.

Sample Size Estimation

The sample is estimated based on the anticipated changes of 
the primary outcome (ISI score). Based on 2 previous tri-
als,20,55 in which the reduction of ISI score ranges between 
2.3 and 5.0, a middle ISI reduction of 2.5 with standard 
deviation of 4.7 in both groups is used for the sample size 
estimation. To detect a mean difference in ISI score reduc-
tion of 2.5 with a 95% level of significance (α) and 80% 
power (1 − β), the sample size for each group is 69 subjects, 
considering a 20% dropout. Therefore, this trial will include 
138 subjects.

Statistical Analyses

Study hypothesis and primary outcome. The primary study 
hypothesis is that EA plus AA is more effective than sham 
EA plus sham AA in reducing ISI score at the end of week 
6 in breast cancer patients with chemotherapy-related 
insomnia.

Analytic approach. All randomized participants will be 
included in the intent-to-treat population. The safety popu-
lation is defined as randomized subjects who received at 
least 1 treatment. Summary tables will be provided for all 
variables. For continuous variables, means, and standard 
deviations (or medians, 25th, and 75th percentiles) will be 
presented. For categorical variables, numbers, and percent-
ages will be presented.

The changes of ISI score (primary outcome) will be 
compared using a mixed-effect model adjusted for the base-
line value, with time, group, and interaction between time 
and group as the fixed effects, and individual subject as the 
random effect. The same method will be used for analyses 
of all other continuous outcomes. Categorical outcomes 
will be compared between groups using a Wilcoxon rank-
sum test or Fisher’s exact test. We will use a multiple impu-
tation method under the missing at random (MAR) 
assumption for the primary outcome with missing data. To 
examine the sensitivity of MAR assumptions of missing 
data, we will perform a sensitivity analysis under the 

missing not at random (MNAR) assumption.56 To explore 
the relationship between patients’ expectations and the pri-
mary outcome, a general linear model will be used. To 
assess whether the blinding of this randomized controlled 
trial is successful, the Bang’s57 blinding index will be calcu-
lated. Fisher’s exact test will be used to compare the inci-
dence of treatment related adverse events between groups. 
For all statistical analyses, SAS 9.4 software will be used. 
Hypothesis testing will be carried out at the 5% (2-sided) 
significance level.

Discussion

This study aims to explore the feasibility, efficacy and 
safety of using acupuncture to treat chemotherapy-related 
insomnia in patients with breast cancer. Insomnia is highly 
prevalent in cancer patients undergoing chemotherapy.58,59 
Acupuncture has been widely used to treat insomnia and 
has been demonstrated as a safe and effective treatment for 
primary insomnia.20 However, the long-term effect and 
safety of EA plus AA for insomnia in breast cancer patients 
under or post chemotherapy have not been reported in larger 
sample size trials.60

In the present paper, we present a rigorously designed 
clinical trial to explore the feasibility, efficacy and safety of 
EA plus AA for treating chemotherapy-related insomnia in 
breast cancer patients. This protocol has a few unique and 
innovative features. Initially, we are recruiting participants 
from diverse backgrounds with no restrictions on cancer 
stage nor chemo agents, which can help us understand how 
acupuncture generalizes to various subsets of the popula-
tion. We also use a semi-standardized acupuncture regimen 
to accommodate individual treatment needs. Furthermore, 
we adopt maintenance treatment (once every 4 weeks for 
12 weeks) after 6-week treatment and long-term follow-up 
evaluation (12 and 24 weeks after the completion of acu-
puncture treatment). The maintenance treatment is a novel 
approach for prolonging the effect of acupuncture in man-
aging cancer-related insomnia. Most studies on insomnia 
have had relatively short follow-up time (eg, 420 or 
12 weeks17 post-treatment), and the long-term effect of acu-
puncture has not been investigated and reported. The find-
ings of this study will provide useful information on 
determining an additional benefit for the patients with 
insomnia which is cost-effective (the maintenance treat-
ment only requires once every 4 weeks). Another unique 
feature of our design is that we will use a novel sham auric-
ular pressure device that is a soft herbal material known as 
Junci Medulla which is dyed with same color and look as 
the real herbal Vaccaria seeds, but provides no non-specific 
pressure induced effect to the ear auricle. In order to ensure 
the data safety, high quality, and integrity of this trial, we 
will form an independent Data and Safety Monitoring 
Board to monitor the entire process of the trial. This rigor-
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ous design has not been widely reported by other acupunc-
ture trials.

It is hoped that this study will provide strong evidence on 
the efficacy and safety of acupuncture for treating chemo-
therapy-related insomnia. EA and AA, if proven to be effec-
tive, can be implemented into routine settings to benefit 
breast cancer patient suffering from insomnia.
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