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Objective: To evaluate the efficacy of electroacupuncture (EA) on treating insomnia in

patients with depression.

Patients and Methods: In a patient-assessor-blind, randomized and sham controlled trial, 90

depression patients with insomnia were assigned into three different groups, receiving EA in the

treatment group, superficial acupuncture at sham points in the control group A, or Streitberger

non-insertion sham acupuncture in the control group B. Treatment was applied 3 times weekly

for 8 consecutive weeks. The primary outcome was measured using the Pittsburgh Sleep Quality

Index (PSQI). Secondary outcomes were sleep parameters including sleep efficiency (SE), total

sleep time (TST) and numbers of sleep awakenings (SA) recorded in the actigraphy, as well as

applying the Hamilton Rating Scale for Depression (HAMD-17), Self-Rating Depression Scale

(SDS) and Hamilton Rating Scale for Anxiety (HAMA). Assessments were performed at the

baseline (week 0), week 4, week 8, and week 12. Linear mixed-effects models were used for

analyses and all statistical tests were two-sided.

Results: Patients in the EA group had more significant improvement in PSQI scores than

those in the control groups over time (respectively p<0.001 and p=0.04 for treatment and

time interaction). At 8-week posttreatment, the EA group reported a reduction of −6.64

points in PSQI scores compared with −2.23 points in the control group A (95% CI= −5.74 to

−2.39) and −2.94 points in the control group B (95% CI= −5.73 to −2.47). Compared with

the two control groups, significant between-group differences were seen in SE (both p<0.01)

and TST (both p<0.01) at week 8; similar results can be found in HAMD-17, SDS, and

HAMA scores as well. However, there were no between-group differences in SA (respec-

tively p=0.24 and p=0.08) after 8-weeks of treatment.

Conclusion: Electroacupuncture may improve the sleep quality of patients with depression.

Trial Registration: Chinese Clinical Trial Registry (ChiCTR); URL: http://www.chictr.org.

cn/showproj.aspx?proj=12327; Trial ID: ChiCTR-IIR-16008058.
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Introduction
Insomnia can be found in more than 80% of patients with major depressive disorder

(MDD);1,2 and is characterized by reduced sleep quantity or quality, with difficulty

falling asleep, frequent nighttime awakenings, and/or early morning awakening.3

Depression and insomnia are closely related, affecting a person’s social life,

behavioral passivity, and general health.4 Reduced sleep quantity or quality

increases the risk of the onset and development of depression, which in turn

increases the risk of developing and worsening sleep disturbance.5,6
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MDD patients with significant insomnia complaints

comprise a particularly challenging group to treat.

Acupuncture is a widely recognized alternative therapy

with long-term clinical and economic benefits.7 Previous

studies of acupuncture on primary insomnia suggested that

acupuncture may alleviate symptoms of insomnia such as

sleep efficiency, total sleep time, and depressive or anxious

moods.8–10 Insomnia in MDD patients has been regarded

as a relevant symptom rather than a comorbid disorder and

remains unexamined in these terms. Therefore, well-

designed studies that focus on insomnia-targeted therapies

for patients with comorbid depression and insomnia are

urgently needed.11

To verify our hypothesis that acupuncture with specific

acupoints has real rather than placebo effects on treating

insomnia and alleviating depression, we designed this

strictly randomized controlled trial. In this trial, we

aimed to observe the effects of electroacupuncture (EA)

treatment on sleep disorders and depressive moods in

comparison to two different sham acupuncture controls.

Patients and Methods
Design
We conducted a single-center, patient-assessor-blinded, ran-

domized controlled trial at the acupuncture department in

Shanghai Municipal Hospital of Traditional Chinese

Medicine (TCM) in Shanghai, China. Eligible patients

(n=90) were randomly assigned into one of three groups,

receiving electroacupuncture in the treatment group, super-

ficial acupuncture in the control group A or non-insertion

sham acupuncture in the control group B. After 1 week of

washout period, treatment was given 3 times a week (every

other day) for 8 consecutive weeks. Patients were assessed at

4 time points, at the baseline (1 week before treatment), week

4, week 8, and week 12. The trial was conducted in accor-

dance with the Declaration of Helsinki. The protocol was

approved by the Ethics Committee of Shanghai Municipal

Hospital of TCM (2015SHL-KY-21) and was published on

November, 2016.12 The Consolidated Standards of

Reporting Trials (CONSORT)13 and acupuncture reporting

guidelines, Standards for Reporting Interventions in Clinical

Trials of Acupuncture (STRICTA)14 were followed.

Participants
All participants were recruited through hospital-based pos-

ters, from the outpatient clinic, and from the website of

Shanghai Municipal Hospital of TCM. The trial was

conducted between June 2016 and May 2018.

Participants were screened by questionnaires administered

over the phone or in face-to-face interviews at the hospital.

Additionally, they were asked to wear a wrist actigraphy to

monitor sleep quality for 1 night and return it the next day.

Eligible participants were asked to sign the written

informed consent form before the intervention began.

The inclusion criteria of this study were: 1) aged 18 to 70

years; 2) diagnosis of depression according to the Diagnostic

and Statistical Manual of Mental Disorders, Fourth Edition

(DSM-IV);15 3) HAMD-17 score of 20–35, indicating mild

to moderate severity of depression; 4) had complaint of

insomnia at the first screening; 5) PSQI score was more

than 7, suggesting presence of sleep disorders; 6) sleep

efficiency recorded in the actigraphy was lower than 85%,

indicating poor sleep quality; 7) signed a written informed

consent form for the clinical trial.

Participants were excluded if they: 1) had secondary

depressive disorders caused by organic diseases, medicine,

or psychotic disorders including schizophrenia, etc.; 2)

were in the depressive episode of bipolar disorder, or

suffering from dysthymia, reactive depression and depres-

sive syndrome caused by other diseases; 3) had alcohol

abuse or drug dependence; 4) had serious cardiovascular,

liver, kidney or hematopoietic system disease; 5) had

infections, ulcers and scars on the skin around the selected

acupoints; 6) had received acupuncture treatment in the

past year; and 7) were pregnant or breast-feeding.

Treatments
All treatments were performed after skin cleansing, with

patients wearing an eye mask and lying supine. All acupunc-

turists are licensed doctors with more than 5 years of experi-

ence in clinical acupuncture treatment. Considering the

patients’ mental state, they were allowed to take their routine

antidepressant medication (ADM) during the trial and they

were instructed not to change the dosage optionally. However,

if the change of dosage occurred under the psychiatrist’s

advice due to the change of patients’ mental conditions, the

details should be recorded in the case report form (CRF).

Treatment Group

Patients in the treatment group received electroacupuncture

treatment. Regular acupuncture method was applied at the

following acupuncture points: Baihui (GV20), Shenting

(GV24), Yintang (GV29), bilateral Anmian (EX-HN22),

Shenmen (HT7), Sanyinjiao (SP6) and Neiguan (PC6). After

needle insertion, “Deqi” sensation was obtained. A pair of
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electrodes of the electro-stimulator (CMNS6-1, Wuxi Jianjian

Medical Device Co., Ltd, China) were then connected to

needles at GV20 and GV29. The electro-stimulator delivered

a continuous wave, square pulse with 0.175 ms width, 30Hz

frequency to the patients, and the current intensity from 0.1 to

1mAbased on the endurance of each patient.16 30Hz is the low

frequency of dense continuous wave and causes the effects of

calming, relaxing and analgesia. Each session of the treatment

lasted for 30 minutes.

Superficial Acupuncture Group (Control Group A)

In order to control for non-specific effect of EA, the patients in

the control groupA received superficial acupuncture treatment

at the following non-specific sham acupoints (seen in Figure

1): bilateral acupoints 1 cm upper outer of Jiache (ST6),

Waiguan (SJ5), Yangchi (SJ4) and Xuanzhong (GB39); acu-

point upper outer of Quanliao (SI18); and bilateral acupoints

in the middle of Tianyou (SJ16) and Tianrong (SI17). To

exclude any possible effects of acupoints on insomnia or

depression, the sham acupoints were set located at 1 cm

away from the acupoints on the yang meridians, opposite to

the acupoints on the yin meridians we chose for real EA in the

limbs; and other sham acupoints were set located far away

from the Governor Vessel meridian and its branches. No

“deqi” sensation was obtained after inserting the needles.

A pair of electrodes was connected to the needles at bilateral

acupoints 1 cm upper outer of ST6. The switch light of the

electro-stimulator was turned on during the treatment, but no

current flowed. The treatment time and other needling proce-

dures were the same as the treatment group.

Sham Acupuncture Group (Control Group B)

In order to control for the placebo effect of EA, the participants

in the control group B received non-insertion sham acupunc-

ture treatment with the Streitberger needles17 at the same

acupoints as the control group A. The patient received

a pricking sensation when the blunt needle tip touched the

skin, but there was no real needle inserted into the skin. A pair

of electrodes was connected to the needles at bilateral acu-

points 1 cm upper outer of ST6, with no flowing current during

the treatment. The treatment time and other procedures were

the same as the treatment group.

Outcome Measurements
Primary Outcome

Pittsburgh Sleep Quality Index (PSQI) was used among

all three groups at 8 weeks after treatments as the pri-

mary outcome. PSQI is a widely-used questionnaire to

assess one’s sleep disorders.18 It is comprised of 19 self-

rated items and 5 other-rated items, and the scores

include the following indicators: subjective sleep qual-

ity, sleep latency, sleep duration, habitual sleep effi-

ciency, sleep disturbances, use of medication, and

daytime dysfunction. Each indicator is rated from 0 to

3. The accumulated scores of the seven indicators con-

stitute the total score of PSQI (0–21). A patient with

a PSQI score higher than 7 indicates sleep disorder,19

and the higher score indicates the worse sleep quality

and more severe sleep disorders.

Figure 1 Real and sham acupoints.
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The Secondary Outcomes

The quality of sleep including sleep efficiency (SE), total

sleep time (TST) and sleep awakenings (SA) recorded in

the actigraphy, as well as the Hamilton Rating Scale for

Depression (HAMD-17)20 scores, the Hamilton Rating

Scale for Anxiety (HAMA)21 scores and Self-rating

Depression Scale (SDS)22 scores from baseline to 8

weeks after inclusion were measured as secondary out-

comes. The results of HAMD-17, HAMA and SDS pro-

vided the subjective assessment of patients’ mental health

state and the actigraphy records provided a relatively

objective assessment of patients’ sleep status.

Actigraphy (wActiSleep-BT. LLC, Pensacola, USA),

which was worn on the patient’s wrist, can monitor the

quality of sleep, such as sleep onset, sleep latency, total

sleep time, number of sleep awakenings during the night,

duration of sleep, and sleep efficiency. The software

ActiLife6 (Version 6.8.1, ActiGraph, LLC) was used to

analyze every participant’s sleep condition recorded by the

actigraphy. The sleep efficiency was calculated as number

of sleep minutes divided by the total number of minutes

the patient was in bed. Patients whose sleep efficiency was

lower than 85% indicated poor sleep quality and the pre-

sence of sleep disorders. The researcher gave the actigra-

phy to every participant at the first screening, and at week

4, week 8, and week 12, asking them to wear it for one

night (mainly from bedtime to rising time) and return it the

next day.

Adverse Events

Any adverse event (AE, described as unfavorable or unin-

tended signs, symptoms or diseases occurring during the

trial) related to the acupuncture treatment or the adminis-

tration of antidepressant medication (ADM) was asked to

be reported by patients and practitioners. The AE data

were assessed in terms of frequency, severity, and causal-

ity. The 3-point grading categories were applied: grade 1,

mild, grade 2, moderate, grade 3, severe, or medically

insignificant. The causality categories were “certain,”

“probable,” “possible,” “unlikely,” “conditional,” and

“not assessable.” The incidence of AEs was presented as

the number of AEs per number of acupuncture ses-

sions (%).

Sample Size Calculation
The calculation of sample size was based on an open study

on acupuncture for aging patients with depression and

sleep disorders.23 In that reference study, the designer

used PSQI as the main assessment indicator and recruited

24 patients in each group to receive true or sham acupunc-

ture treatment. The basal PSQI score of the acupuncture

group was 8.04±4.0, which significantly reduced

(−53.23%; p<0.01) after 10 sessions of treatment.

Researchers then suggested further study in controlled

trials on the effects of acupuncture on younger patients

with depression or insomnia. We considered 20% dropout

rate and determined the sample size of each group as 30

participants. With 1:1:1 allocation to each group, there-

fore, 90 participants were ultimately recruited.

Randomization and Blinding
A simple randomization method was used in this trial. An

independent researcher (BoDong) generated a randomnumber

table to divide 90 participants into three groups by SPSS 20.0.

This researcher then made random allocation cards and sealed

each card in an opaque envelope. The number on these cards

indicated patient registration time and group allocation for this

trial. Another researcher (Shanshan Li) gave the sealed envel-

opes to acupuncturists (Wei Li andHuanganWu)whowere the

only ones who knew the treatment assignments. Other

researchers, including the outcome assessor (Xuan Yin) and

the statistician (Jie Ma), were all blinded to the group assign-

ments. Patients were asked to wear an eye mask during each

session of treatment. Each treatment was conducted in a closed

unit with drape. All researchers received training about the

specification of this research method before and were required

to strictly adhere to the task separation principle.

Statistical Analysis
All analyses were performed on the intention-to-treat

(ITT) population of participants who had received at

least one treatment. Missing data were replaced according

to the principle of the last observation carried forward.

Data analyses were performed with the use of the statis-

tical software SPSS 20.0. All data were entered twice by

two researchers to ensure accuracy. The linear mixed-

effects model, with degrees of freedom calculated by

Kenward-Roger approximation, was used to do the long-

itudinal analysis of different timepoints among groups in

the repeated measurements, the PSQI scores as the pri-

mary outcome. The one-way analysis of variance

(ANOVA) was used to compare other measurement data

among groups from the baseline to follow-up. Student’s

t-test was used to compare the between-group differ-

ences; rank sum test was used for ranked data while χ2

test was adopted to analyze categorical data. The
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significance level used for statistical analysis with

2-tailed testing was 5%. Data values were mainly pre-

sented as Mean±SD.

Results
Participants' Characteristics
We screened a total of 153 participants, and 63 of them were

excluded due to various reasons (details in Figure 2). The

remaining 90 participants were randomly assigned into three

groups. A total of 13 participants dropped out during the 12-

week study period; 9 participants among them quit because

of time commitment, personal issues, and unsatisfactory

effects; 4 participants were withdrawn from the trial due to

their poor adherence. There were no missing data in other 77

participants who completed the study.

Baseline features of all participants are presented at

Table 1. There were no significant differences identified

in the demographic and clinical characteristics among the

three groups (all p>0.05).

Primary Outcome
Table 2 presents the PSQI scores of the patients in the

three groups during the trial. The PSQI scores of the EA

group was compared to those of the control group A and to

those of the control group B, and the results were analyzed

to reveal changes from baseline to 4-week follow-up.

Patients in the EA group reported greater improvement

in PSQI scores than those in the control groups over

time (respectively p<0.001 and p=0.04 for treatment and

time interaction). It indicated that the EA treatment had

more significant impact on the downward trend of PSQI

scores than the superficial acupuncture treatment and sham

EA treatment over time. At 8-week posttreatment (primary

endpoint), the EA group reported a reduction of −6.64
points compared with −2.23 points in the control group

A (95% CI= −5.74 to −2.39) and −2.94 points in the

control group B (95% CI= −5.73 to −2.47).

Secondary Outcomes
The changes of HAMD-17, SDS and HAMA scores of

patients in the three groups during the trial are shown in

Table 3. There were statistically significant differences in self-

rated depression and the anxiety scales among the three groups

from baseline to follow-up (all p<0.01). Compared with

patients receiving superficial or sham acupuncture, those tak-

ing EA treatment group saw a significant reduction in HAMD-

17, SDS, and HAMA scores at week 4, 8 and 12 (all p<0.01).

These results suggested that EA could not only improveMDD

patients’ sleep quality, but could also effectively enhance their

mental status.

Table 4 presents the actigraphy records, including the SE,

TST and SA data from baseline to follow-up among the three

groups. Therewere significant differences in SE and TST from

week 4 to week 12 among the three groups (all p<0.01). No

difference was found in SA at week 8 among the three groups

(p=0.093), but there were statistical differences in SA at week

4 and week 12 (p=0.018 and p=0.009). Compared with

patients in the superficial acupuncture group, patients in the

EA groupmade no improvement in SE, TSTand SA at week 4

(p=0.64, p=0.44, and p=0.95 respectively). Significant

between-group differences were found in SA and TST at

week 8 and week 12 (all p<0.05), indicating that patients

receiving EA treatment had longer sleep duration and higher

sleep efficiency than those receiving superficial acupuncture

after 8 weeks of intervention. Compared with patients in the

sham acupuncture group, there were significant between-

group differences in SE and TST at week 4, week 8 and

week 12 (all p<0.01); there was also a statistical difference

in SA at all the three timepoints (all p<0.05). These objective

findings suggested that EA played a positive role in prolonging

patient’s sleep time, decreasing sleep awakenings, and thus

increasing sleep efficiency.

The Credibility of Blinding
We randomly selected 14 patients of the treatment group

and 15 patients of the sham acupuncture group and asked

them about the group assignment at the end of the inter-

vention. Twelve participants in the EA group thought they

took the real treatment, and the other two had no idea; six

participants in the sham acupuncture group believed they

had the real acupuncture treatment, six thought they had

the sham treatment, and three were unsure. No statistical

difference was found between groups in the proportion of

participants (χ2=2.00, p=0.157).

Adverse Events
Of the 14 patients in the EA group, three reported hand

numbness and pain at acupoints as adverse events. In

control group A, one patient complained of local hema-

toma at Yintang (GV29) and one reported dizziness after

one session of treatment. In control group B, one subject

reported dizziness after treatment as an adverse event. All

adverse events were evaluated as mild in severity. The

incidences of AEs in the three groups were 10%, 6.7%

and 3.3%, respectively.
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Discussion
Our findings showed that 8 weeks of EA treatment improved

MDD patients’ PSQI scores, increased sleep efficacy, pro-

longed total sleep time, and reduced the sleep awakening

times, suggesting that EA treatment can effectively improve

MDD patients’ quality of sleep. Patients with EA treatment

alsomade progress in theirmental health statuswith significant

improvements in HAMD-17, SDS and HAMA scores after

treatment. There were no severe adverse effects reported dur-

ing the trial showing that EA treatment can be safely applied in

Figure 2 CONSORT flowchart.

Yin et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Nature and Science of Sleep 2020:12502

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


comorbid depression and insomnia treatment. Compared with

two control groups, EA was more effective than superficial

acupuncture at sham acupoints as well as the non-insertion

placebo acupuncture, indicating acupuncture is superior to

non-specific acupuncture needling insertion and to a placebo

in improving MDD patients’ sleep quality and mental health.

ManyMDD patients have not received adequate treatment

yet, and still more are nonresponsive to current interventions.24

Cognitive behavior therapy for insomnia (CBT-I) represents an

attractive option for comorbid MDD and insomnia patients,25

but it is often unavailable for patients in developing countries

due to the cultural difference, high cost, and lack of qualified

psychotherapists.26 Antidepressant medication can improve

both the depression symptoms and the sleep architecture, but

many ADM have unwanted adverse effects on sleep, notably

by worsening insomnia, daytime sleepiness, or sedation.27,28

Sleep disturbance does not always resolve with ADM, for

many patients, insomnia persists even after mood symptoms

have been adequately treated. With the high prevalence of

depression but low penetration of CBT-I in the People's

Republic of China, the situation becomes more dire.29 The

high prevalence of untreated patients suggests a need to

Table 1 Demographic and Clinical Characteristics of the Participants

Treatment Group

(n=30)

Control Group

A (n=30)

Control Group

B (n=30)

χ2/

F-value

ANOVA

P-value

Age, years 47.30±14.89 49.80±15.13 46.77±15.57 0.34 0.71

Duration, years 5.67±5.70 7.48±6.23 5.89±5.64 0.85 0.43

Gender, n (%) Male 11 (36.7) 10 (33.3) 11 (36.7) 0.10 0.95

Female 19 (63.3) 20 (66.7) 19 (63.3)

Marriage, n (%) Married 4 (13.3) 7 (23.3) 7 (23.3) 3.09 0.60

Not married 24 (80.0) 22 (73.3) 23 (76.7)

Divorced/widowed 2 (6.7) 1 (3.3) 0 (0.0)

Alcohol, n (%) Y 8 (26.7) 6 (20.0) 8 (26.7) 0.48 0.79

N 22 (73.3) 24 (80.0) 22 (73.7)

Education, n (%) Graduate 3 (10.0) 4 (13.3) 5 (16.7) 2.28 0.69

Undergraduate 12 (40.0) 11 (36.7) 7 (23.3)

High school and

below

15 (50.0) 15 (50.0) 18 (60.0)

Previous treatment,

n (%)

Y 15 (50.0) 21 (70.0) 15 (50.0) 3.26 0.20

N 15 (50.0) 9 (30.0) 15 (50.0)

Coffee, n (%) Y 14 (46.7) 10 (33.3) 13 (43.3) 1.19 0.55

N 16 (53.3) 20 (66.7) 17 (56.7)

Cigarettes, n (%) Y 7 (23.3) 6 (20.0) 6 (20.0) 0.13 0.94

N 23 (76.7) 24 (80.0) 24 (80.0)

Course of disease, years 5.68±5.70 7.48±6.22 6.35±5.85 0.85 0.43

PSQI 16.47±1.89 16.13±2.70 16.87±4.83 0.36 0.70

HAMD-17 28.17±5.53 27.13±4.62 27.40±6.46 0.28 0.76

SDS 43.20±10.50 41.40±10.40 43.73±8.98 0.45 0.64

HAMA 22.33±8.76 22.97±9.25 24.87±8.42 0.67 0.51

Actigraphy SE, % 76.73±5.04 77.32±4.20 77.49±5.17 0.21 0.81

TST, minutes 326.67±61.59 336.17±46.83 324.10±59.97 0.38 0.69

SA, times 22.57±6.55 20.07±5.91 22.07±6.86 1.26 0.29

Abbreviations: PSQI, Pittsburgh Sleep Quality Index; SDS, Self-Rating Depression Scale; HAMD-17, Hamilton Rating Scale for Depression; HAMA, Hamilton Rating Scale

for Anxiety; SE, sleep efficiency; TST, total sleep time; SA, sleep awakening.

Dovepress Yin et al

Nature and Science of Sleep 2020:12 submit your manuscript | www.dovepress.com

DovePress
503

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


promote accessible and easily implemented interventions.

Acupuncture is safe and acceptable to patients and has been

used to treat depressive disorders and related sleep distur-

bances for a long time.30 However, previous RCTs found that

EA had a relatively slight effect on treating depression-related

insomnia,31,32 and the findings are contraindicated with ours.

These different results could be explained by differences in the

trial design including the treatment duration and the acupoint

specificity, as well as acupuncturists’ skills and patient char-

acteristics. And thus, we conducted this trial with a longer

intervention period and used experienced acupuncturists to

further explore EA’s effects on comorbid depression and

insomnia. We also added acupoints on limbs in conjunction

with the main acupoints of the Governor Vessel in our trial, to

help regulate the meridian qi, calm nerves, and relax the

patient.33,34 The results showed that few patients dropped out

in our trial. To control the dropping out rate, the researchers

kept communication with patients in all three groups by

WeChat or by phone, and scheduled each session of treatment

to reduce their waiting time. Besides, patients were given some

guidance on lifestyles and advices on sleeping habits and they

were free to consult for health problems. We also provided

transportation allowance of 200 RMB (about 30 US dollars)

for each patient when they completed the 8-week treatment.

The mechanisms of action of acupuncture for sleep

disorder have not been clearly elucidated. Some experi-

mental researches suggest that acupuncture may aid mood

imbalances35 and minimize sleep disturbances.36 Animal

studies found that acupuncture can alleviate the depres-

sive-like behaviors in rats by inhibiting the inflammatory

mediators in the hippocampus and prefrontal cortex via

modulation of NF-κB pathway.37 Our previous study

found that EA could ameliorate behaviors of depressive

model rats by restoring hippocampus CA1 synaptic plas-

ticity, which might be mainly mediated by regulating 5-HT

receptor levels.38 Since acupuncture works on multi-level

and multi-target, the possible mechanism may be

explained by normalizing the function of the HPA axis

negative feed reflex39 and regulating the expression of

particular genes as well.40

There are two limitations in our trial. A notable lim-

itation is the accuracy of the actigraphy records. We

required all patients to wear the actigraphy only for one

night before, during and after intervention; the results

may be affected by patients who were sensitive to

changes in sleep habits. Compared to polysomnography,

actigraphy may underestimate total sleep time and sleep

efficiency and cause bias.41 However, we hope theT
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adequate randomization would minimize the weakness as

these patients could be randomly distributed in each

group. Besides, a clear minimal important difference

(MID) or minimal clinically important difference

(MCID) of the change in PSQI has not been established.

The MCID should be discussed from the perspective of

outcome measurement, otherwise the change difference

from baseline should be converted into a response rate for

inter-group comparison.

In future studies, we should try to overcome these

limitations and also prolong the follow-up period to

observe the lasting effect of acupuncture treatment.

Future work should be carried out in multiple health cen-

ters with large sample sizes to further verify the general-

ization of the results in this study.

Conclusion
Our trial provided subjective and objective evidence for

the efficacy and safety of electroacupuncture on treating

patients with comorbid depression and insomnia. The

results suggest that EA is an effective and safe alternative

therapy for insomnia in MDD patients.

Abbreviations
MDD, major depressive disorder; EA, electroacupuncture;

TCM, Traditional Chinese Medicine; PSQI, Pittsburgh Sleep

Quality Index; SDS, Self-Rating Depression Scale; HAMD,

Hamilton Rating Scale for Depression; HAMA, Hamilton

Rating Scale for Anxiety; SE, sleep efficiency; TST, total

sleep time; SA, sleep awakening; AE, adverse event; ADM,

antidepressant medication; CRF, case report form; RCT,

randomized controlled trial; ITT, intention-to-treat;

ANOVA, analysis of variance; CBT-I; cognitive behavior

therapy for insomnia; MID, minimal important difference;

MCID, minimal clinically important difference.
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