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Strengths and limitations of this study

►► A randomised, single-centre, placebo acupuncture 
controlled trial with a 2×2 factorial design.

►► The first trial to study the efficacy and safety of acu-
puncture for insomnia with short sleep duration.

►► Participants will be screened for insomnia at base-
line by polysomnography.

►► Sleep indicators in the actigraphy will be used as 
objective outcomes of patients’ sleep quality.

►► One limitation is that this study is implemented in 
only one centre in Chinese subjects and without 
long-term treatment and follow-up.

Abstract
Introduction  Insomnia with short sleep duration has 
a more serious negative impact on patient health. The 
existing literature suggests that medication therapy is 
more effective for this phenotype of insomnia compared 
with cognitive–behavioural therapy. However, the potential 
side effects of hypnotic medications hinder their clinical 
application. Acupuncture has been widely used in the 
treatment of insomnia, but it remains unclear whether 
it has therapeutic efficacy for insomnia with short sleep 
duration. The purpose of this trial is to evaluate the 
efficacy and safety of acupuncture for insomnia with short 
sleep duration.
Methods and analysis  This study is designed as a 
randomised, single-centre, single-blinded, placebo 
acupuncture controlled trial involving 152 participants. 
Eligible patients will be divided into two groups according 
to the objective total sleep time: insomnia with normal 
sleep duration group and insomnia with short sleep 
duration group. Then, patients in each group will be 
randomly assigned to two subgroups, the treatment 
group (acupuncture) and the control group (placebo 
acupuncture), in a 1:1 ratio with 38 subjects in each 
subgroup. The primary outcome is the Pittsburgh Sleep 
Quality Index and the Insomnia Severity Index. Secondary 
outcomes are actigraphy, the Beck Anxiety Inventory, the 
Beck Depression Inventory and the Fatigue Severity Scale. 
All adverse effects will be assessed by the Treatment 
Emergent Symptom Scale. Outcomes will be evaluated 
at baseline, post treatment, as well as at 1-week and 
1-month follow-up.
Ethics and dissemination  This protocol has been 
approved by the ethics committee of Yueyang Hospital of 
Integrated Traditional Chinese and Western Medicine (no. 
2019-17). Written informed consent will be obtained from 
all participants. The results will be disseminated through 
peer-reviewed journals for publications.
Trial registration number  ChiCTR1900023473; Pre-
results.

Introduction
In recent years, the incidence of chronic 
insomnia in adults has become higher,1 and 
short sleepers are also showing an increasing 
trend.2 Studies have found that patients with 
insomnia accompanied by short sleep dura-
tion can cause many chronic diseases, such 

as obesity, diabetes, cardiovascular disease, 
chronic kidney disease and hypertension,3–7 
and may even result in inadequate hydra-
tion.8 Similarly, patients with insomnia with 
short sleep duration will have many adverse 
effects on their health. Some researchers 
have found that the mortality rate of patients 
with insomnia is three times more than that 
of people without insomnia. When patients 
with insomnia have short sleep duration, the 
damage to their health will be more serious 
and the mortality rate will be higher.9

Based on this, Vgontzas and Fernandez-
Mendoza10 proposed that insomnia can be 
divided into two phenotypes based on objec-
tive sleep duration, with the threshold of the 
total sleep time (TST) being 6 hours. The first 
phenotype (short objective sleep duration) is 
characterised by physiological hyperarousal 
with numerous medical complications. The 
second phenotype (normal sleep duration) 
is characterised by cognitive–emotional disor-
ders, accompanied by a process of cortical 
excitement and remitting course. Vgontzas 
also suggested that insomnia with short sleep 
duration may be less sensitive to cognitive–
behavioural therapy for insomnia (CBT-I). 
Although many guidelines of sleep disorders 
recommend CBT-I as the primary treat-
ment,11–13 Bathgate et al conducted a trial and 
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concluded that insomnia with short sleep duration has a 
dull response to CBT-I.14 The short objective sleep dura-
tion phenotype has a dull response to CBT-I because of a 
behaviourally based approach aimed at decreasing cogni-
tive–emotional arousal, altering unhealthy sleep-related 
behaviours and beliefs and changing sleep mispercep-
tions.15 However, the short objective sleep duration 
phenotype is mainly associated with cortical, and physi-
ological hyperarousal (ie, short sleep duration and acti-
vation of the stress system), and non-remitting course.10 
Obviously, CBT-I does not completely solve the symptoms 
of this phenotype. But it will respond better to treatments 
that primarily aim at decreasing physiological hyper-
arousal (eg, cortisol (COR)) and increasing sleep dura-
tion, such as medication or other biological treatments.16

Because insomnia with short sleep duration has a dull 
response to CBT-I treatment, these patients prefer to take 
sleep medicine. However, there are many side effects 
to benzodiazepine receptor agonists, such as hangover 
effects, cognitive impairment and drug addiction.17 18 
Therefore, many people with insomnia seek complemen-
tary medicine, such as acupuncture, especially in China.19 
Acupuncture has been widely used in the treatment of 
insomnia, and studies have shown that it can improve 
sleep efficiency (SE), daytime functioning, psychological 
health and sleep quality of insomnia subjects.20 21 Our 
previous research also showed that acupuncture has a 
good short-term effect on perimenopausal insomnia.22 
An earlier Cochrane review showed that acupuncture can 
improve the sleep quality of insomnia subjects compared 
with untreated groups and placebo acupuncture groups.23

We hypothesised that individuals with insomnia and 
short sleep duration would have a better treatment 
response to acupuncture than individuals with insomnia 
and normal sleep duration. We made this prediction 
because some studies have found that insomnia with 
objective short sleep duration is associated with acti-
vation of the stress system, especially the activation of 
the hypothalamic pituitary adrenal (HPA) axis, and the 
group with an objective short sleep duration had a higher 
amount of COR compared with the group with normal 
sleep duration.16 24 25 Previous studies about acupuncture 
have shown that acupuncture can regulate the activity of 
the HPA axis and reduce adrenocorticotropic hormone, 
corticotrophin-releasing hormone and COR levels in 
peripheral blood.26 27

According to the theory of traditional Chinese medi-
cine, the main causes of insomnia are Yin deficiency 
leading to excessive fire, incoordination between the 
heart and the kidney, disturbance of heart due to phlegm 
heat, deficiency of both heart and spleen and liver 
depression forming fire.28 Therefore, we chose acupoints 
based on disease differentiation and special acupoints 
combinations to nourish Yin and drain fire, calm the 
mind and regulate mentality. SP 6 (Sanyinjiao) and HT 
7 (Shenmen) are adopted as the main points to nourish 
Yin and drain fire, especially used to nourish liver and 
kidney Yin and decrease heart fire.29 PC 6 (Neiguan) 

is the collateral point of the hand-jueyin pericardium 
meridian, which is also specific acupuncture point of the 
eight confluent points. It is used to cool pericardium and 
restore consciousness.30 We also use GV20 (Baihui) and 
Ex-HN 1 (Sishencong) to make the brain activating and 
mind tranquillising.31

This is the first rigorous randomised controlled clin-
ical trial to study the therapeutic effect of acupuncture 
on insomnia with short sleep duration and compare the 
effects on different insomnia phenotypes. Our objectives 
are as follows: (1) in randomised controlled trials with 
a 2×2 factorial design, we will study whether the clinical 
effect of acupuncture on chronic insomnia is related to 
insomnia phenotypes or acupoint effects and will eval-
uate both subjective and objective parameters. (2) We 
will explore the clinical symptomatic manifestations 
(difficulty in falling asleep, early awakening, difficulty 
in maintaining sleep, etc) and psychological characteris-
tics (anxiety, depression, sensitivity, etc) and analyse the 
acupuncture effect for these symptoms of insomnia with 
short sleep duration.

Methods
Study design
This study is a randomised controlled trial with a single-
centre, single-blind, 2×2 factorial design and will be 
completed in Yueyang Hospital of Integrated Traditional 
Chinese and Western Medicine affiliated with Shanghai 
University of Traditional Chinese Medicine. The study 
period will be from November 2019 to April 2021, and 
the Shanghai Municipal Commission of Health and 
Family Planning will be the management organisation of 
the study.

Insomnia subjects who meet the inclusion criteria will 
be divided into two groups according to the objective TST: 
insomnia with a short sleep duration group (objective 
sleep time <6 hours) and insomnia with a normal sleep 
duration group (objective sleep time ≥6 hours). A total of 
76 subjects will be recruited from each group. Each group 
will be randomly assigned to the acupuncture subgroup 
and the placebo acupuncture subgroup at a 1:1 ratio. 
The aim of this study is to evaluate the short-term effi-
cacy of acupuncture for the treatment of insomnia with 
short sleep duration. According to our previous research, 
each subject will experience screening, treatment and a 
follow-up period of approximately 8 weeks.

All subjects will complete the following scales32: 
The Pittsburgh Sleep Quality Index (PSQI)33 and the 
Insomnia Severity Index (ISI)34 35 will evaluate subjects’ 
subjective sleep improvement. Subjects will be assessed 
for the objective TST by actigraphy (ACT)36 in conjunc-
tion with a sleep diary.37 Subjects’ mood improvement 
will be evaluated by the Beck Anxiety Inventory (BAI)38 
and the Beck Depression Inventory (BDI).39 The Fatigue 
Severity Scale (FSS)40 will be used to assess the improve-
ment in fatigue. The above scales or ACT will be evalu-
ated during the screening period and after the treatment 
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Figure 1  Trial flow chart. HCG, human chorionic gonadotropin; PSG, polysomnography.

at 1-week and 1-month follow-ups (figure 1). Polysomnog-
raphy (PSG; Nihon Kohden, Japan) in this study will be 
used for screening purposes only. Subjects will sign the 
informed consent form after enrolment.

Participants
The study will include 152 participants with insomnia. 
We plan to recruit participants in multiple ways, and the 
recruitment location will be restricted to Yueyang Hospital 
of Integrated Traditional Chinese and Western Medicine 

affiliated with Shanghai University of Traditional Chinese 
Medicine, Shanghai, China. Our hospital is a compre-
hensive tertiary hospital with clinical treatment, scientific 
research and teaching practice. The main source of the 
subjects will be the outpatients who meet our criteria. In 
addition, we will also recruit participants through newspa-
pers, social media and advertising. The time limit will be 
from November 2019 to April 2021. The site of our clin-
ical trial will be the Insomnia Diagnosis and Treatment 
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Center of the Acupuncture and Moxibustion Department 
at Yueyang Hospital of Integrated Traditional Chinese 
and Western Medicine affiliated with Shanghai Univer-
sity of Traditional Chinese Medicine. All participants who 
are willing to participate in the trial will be required to 
call our research coordinator and arrange an outpatient 
interview on the first available date.

Inclusion criteria
The outpatient interview will be conducted in the form 
of a semistructured interview questionnaire, which will 
contain the cause of insomnia, onset process, treatment 
process, main sleep problems, bedtime status, sleep–wake 
cycle, other sleep-related symptoms, daytime symptoms, 
mental state, and so on.41 The inclusion criteria have 
been developed based on the diagnostic criteria for 
chronic insomnia in the International Classification of 
Sleep Disorders (Third Edition) (ICSD-3)42 developed by 
the American Academy of Sleep Medicine in 2014. The 
inclusion criteria are as follows:
1.	 Between 18 and 65 years of age.
2.	 Compliance with the diagnostic criteria for chronic in-

somnia in ICSD-3.
3.	 Stable administration of sedative-hypnotic drugs for 

more than 3 months before entering the study or not 
taking such drugs.

4.	 Meet all of the following: PSQI33 >5 points, ISI34 35 >14 
points, BAI38 <45 points and BDI39 ≤28 points.

5.	 Never received acupuncture treatment.
6.	 Voluntarily participated in the study and signed in-

formed consent.
In addition, all participants will complete a 1-week 

sleep ACT and diary to determine their sleep patterns 
and objective sleep duration before enrolment.43 We will 
recruit 76 subjects in each group (insomnia with short 
sleep duration and insomnia with normal sleep dura-
tion). If one group completes recruitment first, that 
specific group will stop recruiting.

Exclusion criteria
The exclusion criteria are as follows:
1.	 Severe hepatic and renal function damage, as well 

as haematological diseases and respiratory diseases 
and diagnosis of mental disorders according to the 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM-V).44

2.	 Semistructured clinical interviews determine that sub-
jects have other sleep disorders rather than primary 
insomnia.

3.	 Infectious diseases such as infectious hepatitis, tuber-
culosis, AIDS and syphilis.

4.	 Severe digestive system diseases and severe malnutri-
tion.

5.	 Pregnant or lactating.
6.	 Severe trauma with no cure or not suitable for acu-

puncture, such as allergic constitution and severe der-
matosis.

7.	 An Apnoea–Hypopnea Index >10 or periodic limb 
movements index during sleep associated with >15 
arousals per hour on diagnostic PSG.45

8.	 Participated in other clinical trials in the last 3 months.

Interventions
The acupuncturist for this study has received a master’s 
degree in acupuncture and tuina at Shanghai University 
of Traditional Chinese Medicine, has 8 years of training 
experience, has obtained a doctor qualification certifi-
cate and has 3 years of clinical work experience. All study 
participants will receive 10 days of training prior to the 
start of the trial to become more familiar with the process.

The subjects in the acupuncture group will be placed in 
the supine position. We have selected five acupoints for 
this study: GV20 (Baihui), PC 6 (Neiguan), SP 6 (Sanyin-
jiao), HT 7 (Shenmen) and Ex-HN 1 (Sishencong). The 
reason for choosing these acupoints is the previous system-
atic review46 47 and our clinical experience. A disposable 
sterile stainless steel acupuncture needle with a length of 
40 mm and a diameter of 0.25 mm will be used (Andy, 
Guizhou, China). The acupuncturist will take the points 
on both sides of the body. The needle will be inserted into 
the skin to a depth of 10–20 mm, which is determined by 
the acupuncturist according to body type (high or short, 
fat or thin). After piercing, a thrusting and twirling of the 
needle will be performed to induce the sensation of ‘De 
qi’, and the needle will be left for 20 min.48 De qi means 
that after the needle has penetrated into the acupoint to 
a certain depth, the needle is thrust and twirled to cause 
the acupoint to obtain the induction of meridian qi. The 
subjects will have a self-conscious reaction such as sore-
ness, heaviness or distention. This is the key process in 
acupuncture treatment.49

Subjects who entered the control group will receive a 
placebo acupuncture treatment by using a non-invasive 
placebo needle50 with the same acupoints as the treatment 
group. The Streitberger needle has been widely used in 
clinical research on placebo acupuncture treatment of 
insomnia,22 51 52 and studies have shown that using this 
needle in a placebo acupuncture group is reliable for 
the Chinese population.53 Since the Streitberger needles 
will be in place for 20 min, they will need to be firmly 
affixed to the skin or scalp. We have modified the proce-
dure by using surgical tape (or hairpins in hairy regions) 
to hold the needles in place. This enables the needles to 
be applied in hairy regions and different needling direc-
tions to be attempted. Such a method has been adopted 
by many other researchers.52

Subjects from both the treatment group and the 
control group will be treated equally by the physician to 
prevent them from perceiving the difference. They will 
be informed about the acupuncture as follows: ‘In this 
study, different types of acupuncture treatment will be 
compared. One type is the usual acupuncture, and the 
other is associated with positive outcomes in previous clin-
ical studies’.54 And subjects in both groups will be treated 
3 times per week for 10 times by the same acupuncturist.
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Outcome measures
Primary outcome measures
The PSQI consists of 19 self-evaluation items and 5 other 
evaluation items. The self-assessment items assess sleep 
quality, fall asleep time, TST, SE, concomitant symptoms, 
hypnotic drugs and daytime functions. The total score is 
0–21 points. Higher scores indicate worse sleep quality 
and more severe sleep disorders.33 The PSQI is widely used 
in the clinic to assess sleep dysfunction,55 and it is more 
likely to assess an individual’s sleep state on weekdays.56 
A total score >5 indicates a need for clinical treatment.57 
The Chinese version of the PSQI has a high degree of 
reliability and validity for the Chinese population and can 
be used as an effective tool for sleep screening and evalu-
ation in clinical and scientific research.58 59

The ISI mainly evaluates the insomnia nature, insomnia 
severity and effects of daytime function on patients. The 
scale is simple and easy to implement. It consists of 7 
evaluation items with a total score of 0–28. The higher 
the score, the more serious the degree of insomnia.35 
It is mainly used for the screening of patients with 
insomnia and the evaluation of a therapeutic effect in 
clinical studies.60 A total score of 8–14 indicate subclinical 
insomnia, and a total score >14 indicate clinical insomnia. 
A change score of −8.4 points is associated with moderate 
improvement as rated by an independent assessor after 
treatment in the clinical sample.35 61 The Chinese version 
of the ISI is used in China’s population assessment for 
insomnia with high reliability and validity.62

Secondary outcome measures
The secondary outcome measures consist of (1) changes 
in the number of awakenings (NOA), total wake time 
(TWT), TST and SE measured by ACT before and after 
treatment; (2) changes in BAI, BDI and FSS scores after 
treatment and during follow-up compared with before 
treatment; (3) changes in sleep onset latency, TWT, TST, 
SE and middle of the night wake after sleep onset from 
the sleep diary after treatment compared with those 
before treatment (table 1).

ACT evaluates the body state by measuring the body 
movement by wearing a motion sensor on the non-
dominant wrist. It can be used as one of the objective 
indicators for evaluating sleep–wake state.36 The motion 
watch 8 wrist ACT produced by CamNtech will be used in 
this study. Its acceleration sensitivity is <0.01g, with 5 s as 
the analysis unit. The recorded sleep and activity data will 
be analysed by the corresponding MotionWare Software. 
The main parameters include sleep–wake parameters and 
rest–activity parameters. It can satisfactorily evaluate the 
four sleep indicators: NOAs, wake time after sleep onset, 
TST and SE percentage.63 Early studies have shown that 
ACT has a good fit to PSG in assessing sleep and wakeful-
ness (Rs=0.52–0.71) and has a good sensitivity as an index 
of effect evaluation in insomnia treatment.64 65 In this 
study, we will use ACT combined with a sleep diary37 to 
record the sleep of the subjects for one continuous week. 

Changes in the NOA, TWT, TST and SE will be measured 
before and after treatment.

The BAI, which was developed by Beck et al in 1988,66 
contains a total of 21 different anxiety symptom items. It 
is used to evaluate the anxiety state of a subject in the past 
week. The higher the score, the more serious the degree 
of anxiety. Generally, BAI ≥45 is used as the criterion 
for positive anxiety. The scale is simple in content, easy 
in operation and clear in understanding. The Chinese 
version has good reliability and validity. It is a commonly 
used measurement tool for anxiety symptom assessment 
in the Chinese population.67

The BDI is based on the diagnostic criteria for depres-
sion in the fourth edition of the DSM-V. The first version 
was published in 1961 and revised to the current version 
by Beck et al. The scale has a total of 21 items that are 
used to evaluate the severity of a subject’s depression 
over the past week. The higher the total score, the more 
severe the depression. A total score of 0–13 is known as no 
depression, 14–19 as mild depression, 20–28 as moderate 
depression and 29–63 as major depression. The Chinese 
version has been tested and proven to have good reli-
ability and validity.68

The FSS40 was formulated by Krupp et al in 1989. The 
scale has a total of nine items and is simple and easy to 
perform. A higher score indicates more severe fatigue. 
In patients with insomnia, the FSS threshold is 5.5 points, 
and a high score represents the impaired daytime func-
tional status of patients with insomnia.69 The Chinese 
version of this scale has been determined to have good 
reliability and validity.70

Safety assessments
Safety will be assessed by routine blood test, renal function 
test and liver function test. These indicators are detected 
during the period of screening and after the treatment. 
We will still count the events during the trial through a 
list of adverse events. We will specifically evaluate them 
during the assessment phase71 (table 1). Adverse events 
will be defined as any adverse medical reactions that 
occurred from the time the subject signed the informed 
consent form to the time of the last follow-up, whether or 
not there is a causal relationship with the study treatment. 
Subjects are required to fill in the list of adverse events, 
which should record the time point, severity, measures 
taken, whether they are related to the treatment and 
prognosis. During the assessment phase, researchers will 
assess the possible relationship between adverse events 
and the study, as well as the combined medications. 
Adverse events include all adverse reactions that are defi-
nitely related to treatment, most likely related to treat-
ment and likely related to treatment.

Sample size
According to previous literature,22 placebo acupuncture 
reduced the PSQI of chronic insomnia to 14.76 after treat-
ment, and the SD was 3.35. We hypothesise that the true 
acupuncture in our study could reduce the PSQI score 
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Table 1  Trial processes chart

Week

0 1 2 3 4 8

Baseline Treatment phase Follow-up phase

Patients

 � Telephone reservation ×

 � Enrolment ×

 � Sign informed consent ×

 � Clinical interview ×

 � Sleep scales ×

 � Physical examination × ×

 � Laboratory test × ×

 � PSG ×

Groups

 � Acupuncture group (normal sleep duration) 10 treatments

 � Control group (normal sleep duration) 10 treatments

 � Acupuncture group (short sleep duration) 10 treatments

 � Control group (short sleep duration) 10 treatments

Outcome measurement

 � PSQI × × ×

 � ISI × × ×

 � ACT × ×

 � BAI × ×

 � BDI × ×

 � FSS × ×

 � Sleep diary × × × × ×

 � Success of subject-blinding test ×

 � Adverse events

 � Reasons for dropouts or withdrawals × × × × ×

 � Patient’s compliance × ×

ACT, actigraphy; BAI, Beck Anxiety Inventory; BDI, Beck Depression Inventory; FSS, Fatigue Severity Scale; ISI, Insomnia Severity Index; 
PSG, polysomnography; PSQI, Pittsburgh Sleep Quality Index.

by 2.2 points compared with the placebo acupuncture, 
and the SD of 2.93 was taken from the previous research 
results. According to the needs of this study, we made 
α=0.05 and 1−β=0.90, according to the formula72:

	﻿‍
n = ψ2

(∑
S2i /g

)
/

[
∑(−

Xi −
−
X
)2
/
(
g− 1

)
]

‍�

‍
−
X1‍=12.56, ‍S1‍ =2.93, ‍

−
X2‍ =14.76, ‍S2‍ =3.35, ‍

−
X3‍ =12.56, ‍S3‍ 

=2.93, ‍
−
X4‍ =14.76, ‍S4‍ =3.35 and ﻿‍

−
X ‍ =13.66; by looking up the 

table, ‍ψ‍ =2.17. Calculating the sample size of each group: 
n=30.92≈31; considering the loss factor (according to a 
20% loss rate), the number of samples in each group is 38 
cases, and the total number of samples in the 4 subgroups 
is 152 cases.

Randomisation and blinding
The statistician outside the study will use SPSS V.25.0 to 
generate two different sets of random numbers lists with 

76 numbers in each. The random numbers in each list 
will be arranged in ascending order, with no. 1–38 for 
the control group and 39–76 for the acupuncture group. 
Subjects will enter the control group or the acupuncture 
group according to the random numbers corresponding 
to the order of signing the informed consent in a ratio 
of 1:1.

Random numbers and treatment protocols will be 
printed on the subject’s treatment card and placed in an 
opaque envelope by an independent investigator. Each 
enrolled subject will be assigned to an order number and 
receive an envelope with their name on it. The acupunc-
turist will check whether the envelope was sealed and will 
open and remove the treatment card. During the trial, 
the generation of a random numbers list, subjects’ recruit-
ment, acupuncture treatment, outcome measures assess-
ment and follow-up will be performed independently by 
different researchers. Only the outside assistant and the 
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acupuncturist will be aware of the allocation. Participants 
and other relevant researchers will be blinded to the 
allocation.

The success of subject blinding will be assessed by, at 
the end of the last treatment session, asking the subject if 
they believe they are receiving active treatment.

Data collection and management
Data will be collected at the baseline (1 week before the 
first intervention), post intervention (at the end of inter-
vention), 1-week follow-up and 1-month follow-up. Each 
visit will comprise three assessments: (1) subjects will 
complete sleep-related questionnaires independently in a 
private conference room at Yueyang Hospital of Integrated 
Traditional Chinese and Western Medicine, Shanghai 
University of Traditional Chinese Medicine. Completion 
of the questionnaires will require approximately 30 min; 
during this time, outcomes assessors will be available to 
answer questions; (2) subjects will complete a sleep diary 
at home under the guidance of outcome assessors; (3) 
subjects will undergo one-night PSG at the baseline, ACT 
before and after the intervention. Outcome assessors will 
be trained to promote participant retention, collect good 
quality data and complete follow-up. Data analysts will 
be trained on data entry, coding, security and storage. 
Statisticians in the research team will provide training on 
data assessment and analysis. Maintenance of participant 
confidentiality will be involved: (1) asking subjects only 
share personal and study-related information during our 
study; (2) storing data in the password-protected files on 
a designated specific computer with restricted access; (3) 
only the research-related person have access to personal 
identifiable information, which will be destroyed once the 
study is completed. Technical appendix, statistical code 
and dataset available from the ResMan (​www.​medresman.​
org).

Subjects may withdraw from the study at any time for 
any reason. If any subject wishes to withdraw, the clinician 
will ask if they are willing to complete the final assessment 
and record the time of the last treatment. The incidence 
of withdrawal and loss to follow-up will be recorded and 
reported. We will also inquire the subjects about the 
reasons for absence, and will record compliance by the 
clinician.

Statistics and analysis
The statistics and analysis of all data will be performed 
by two analytical researchers independent of the trial. 
Intention-to-treat (ITT) and per-protocol (PP) analysis 
will be used as evaluation methods to evaluate the final 
results of this study. Among them, ITT analysis will be 
used as the main analytical method. The multiple impu-
tation method will be the primary method for processing 
the missing data, and an observation carried forward 
method will also apply to sensitivity analysis.73 Data from 
dropout cases will be managed by both ITT analysis and 
PP analysis.

SPSS V.25.0 will be used for statistical analysis. For the 
measurement data that conform to the normal distri-
bution and homogeneous variance, the mean±SD will 
be used to describe the discrete tendency and central 
tendency. The comparison between the two groups 
will be performed by independent samples t-test. The 
comparison of multiple time points will be based on 
repeated measurement data combined with multivar-
iate analysis of variance. Measurement data that do not 
conform to the normal distribution will be described by 
median, minimum and maximum. The Mann-Whitney U 
rank sum test will be used for comparison between the 
two groups. The intragroup comparison will be based on 
the Friedman(F) rank sum test of the relevant samples.

The enumeration data will be expressed by frequency 
and constituent ratio. If the analysis index is two-category 
and multicategory unordered data, the comparison 
between groups will be performed by χ2 test. If the anal-
ysis index is hierarchical order enumeration data, the 
Mann-Whitney U rank sum test will be used for the intra-
group comparison.

All statistical tests will be performed on a two-sided test, 
and p≤0.05 will be considered statistically significant.

Discussion
Some scholars have suggested that insomnia can be 
divided into two phenotypes based on objective sleep 
duration, namely, insomnia with short sleep duration and 
with normal sleep duration. The former is an important 
phenotype of insomnia and has more serious health 
hazards.3–9 At present, the treatment of insomnia tends 
to be biologically based (represented by benzodiazepine 
receptor agonists) and behaviourally based (represented 
by CBT-I). Most of the diagnosis and treatment guide-
lines of sleep disorders recommend CBT-I as the primary 
choice for treatment of insomnia and drug therapy as 
the secondary choice.11–13 However, studies have shown 
that patients with insomnia with a short sleep duration 
are not sensitive to CBT-I treatment,14 and these patients 
prefer to take sleep medicine. However, drug therapy has 
many adverse reactions, such as hangover effects, cogni-
tive impairment and drug addiction.17 18 It is important to 
seek safe and effective complementary medicine with few 
side effects. This is the basis of our research. Acupuncture 
treatment for insomnia provides such an opportunity.

In this study, our first purpose is to determine whether 
acupuncture has a therapeutic effect on insomnia 
compared with the placebo acupuncture group. Second, 
we will determine whether acupuncture has a curative 
effect on insomnia with short sleep duration. Finally, we 
will examine whether acupuncture treatment for two 
phenotypes of insomnia has a difference in efficacy.

In fact, past studies have not completely found a reli-
able method to properly define the insomnia phenotype, 
which is largely due to the lack of biomarkers for insomnia 
or objective indicators that can be used for classification. 
Some clinical practice guidelines do not recommend 
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PSG as a diagnostic tool and a severity assessment tool 
for insomnia.74 However, an increasing number of studies 
have shown that the use of objective sleep assessment 
tools to classify insomnia has a great effect on the anal-
ysis of many potential disease incidences.9 10 75 This study 
provides further support for the use of an objective sleep 
index to help diagnose and treat the specific phenotypes 
of insomnia.

This study used ACT as a sleep time measurement 
tool and an objective assessment tool for sleep without 
introducing the PSG. Compared with ACT, PSG requires 
a bed rest time of approximately 8 hours, but ACT 
does not have this limitation. By reviewing the previous 
literature comparing the differences between the two 
measurement tools,64 65 76 77 ACT has a good fit to PSG 
in assessing the time of sleep and wakefulness in patients 
with insomnia. However, to a certain extent, ACT is more 
likely to underestimate sleep maintenance time and over-
estimate the total arousal time, which may result in some 
of the subjects with a TST >6 hours being included in the 
group of patients with insomnia with short sleep dura-
tion. However, first, the gap is small. Second, the conclu-
sions of these differences under this inclusion criterion 
may represent a greater actual difference between the 
two phenotypes. In addition, using one-night PSG to eval-
uate the subject’s objective sleep time has a first-night 
effect. Therefore, we chose a week of ACT data to assess 
the objective indicators. Moreover, previous studies have 
shown that ACT can be used as a useful and efficient tool 
to assess the sleep patterns of individuals in their own 
sleep environment.78 79

The use of placebo control in acupuncture trials 
remains controversial.80 In pharmacological treatment 
trials, an ideal placebo should be indistinguishable from 
the true interventions and be physiologically inert.81 
However, it remains a challenge to design an adequate 
placebo for non-pharmacological interventions, such 
as acupuncture, in which non-specific treatment exists 
in the placebo group.82 Since placebo acupuncture can 
produce a significant non-specific therapeutic effects, 
there is little space left for the assumed specific effect of 
acupuncture.83 Therefore, we expect that in the future 
research work, researchers will invent a more authorita-
tive placebo acupuncture.

This study is the first trial to use acupuncture as an 
intervention to treat different phenotypes of insomnia. 
Our conclusions will expand the research results of 
previous studies and will further explain that insomnia 
with short objective sleep duration is a biologically more 
serious insomnia phenotype. These patients require more 
specific attention and more specific treatment options.

Patient and public involvement
Patients’ priorities, experience and preferences were not 
involved in the development of the research question and 
outcome measures, the design of this study, or the recruit-
ment to and conduct of the study. The results will be not 
disseminated to study participants.
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