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Background: Acupuncture treatment of chronic insomnia (CI) was effective. Anxiety and depression 
symptoms of the CI patients were improved to varying degrees after acupuncture treatment. Corticosterone 
(CORT) and 5-hydroxytryptamine (5-HT) are involved in the occurrence and development of comorbidity 
of insomnia, anxiety, and depression. Whether acupuncture can treat insomnia and accompany anxiety and 
depression symptoms by regulating CORT and 5-HT is still unclear. 
Methods: This was a randomized, single-blind (participant), parallel, placebo-controlled trial. Sixty CI 
patients were randomly divided into acupuncture and sham acupuncture groups, with 30 patients in each 
group. In the acupuncture group, acupuncture was applied at Baihui (GV20), Yintang (GV29), Shenmen 
(HT7, bilateral), and Sanyinjiao (SP6, bilateral), while in the sham acupuncture group, superficial needles 
were used on non-disorder-related acupoints. Both groups were treated 3 times a week (once every other day) 
for 4 weeks and at the 3-month follow-up. The patients were assessed using the Pittsburgh Sleep Quality 
Index (PQSI), Hamilton Anxiety Rating Scale (HAMA), and Hamilton Depression Rating Scale (HAMD). 
The serum concentrations of CORT and 5-HT were also measured before and after treatment.
Results: After treatment, the decrease in serum CORT and the increase in serum 5-HT were significantly 
greater  in the acupuncture group than in the sham acupuncture group. At follow-up, the PSQI, HAMA, and 
HAMD scores in the acupuncture group were significantly lower than those in the sham acupuncture group.
Conclusions: Elevated serum CORT and decreased serum 5-HT levels may be associated with mood 
regulation disorders in CI patients. Acupuncture can significantly improve the sleep quality, efficiency, and 
latency of CI patients, and it can alleviate anxiety and depression in such patients. Compared with the sham 
acupuncture group, the acupuncture group showed a stable long-term efficacy. 
Trial Registration: Chinese Clinical Trials Register ChiCTR1800020298.
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Introduction

With the escalat ing pace of  modern society,  the 
mounting pressures of work-life, and inadequate lifestyle 
practices, the global incidence of CI is increasing, with 
approximately 10–20% of people worldwide suffering from  
insomnia (1). Clinically, CI is often accompanied by 
anxiety and depression symptoms to different degrees. 
Epidemiological investigation shows that about more than 
70% of CI patients with depressive symptoms (2), about  
20–30% of CI patients are accompanied by anxiety 
symptoms (3). Foreign studies have shown that the 
incidence of comorbid anxiety and depression in CI 
patients is 18.0 times than that in healthy individuals, 
while the incidences of anxiety alone and depression alone 
are 8.8 and 8.4 times than those in healthy individuals,  
respectively (4). Insomnia is an important risk factor leading 
to anxiety and depression (5,6), which aggravates the 
insomnia symptoms of patients. The symptoms  of insomnia 
and anxiety/depression are closely related and can promote 
and affect each other (7-9). They can seriously affect 
patients’ prognoses and quality of life (10) and even increase 
the risk of suicide (11). Therefore, the study of CI cannot 
be limited to night sleep, and attention should also be paid 
to anxiety and depression in CI patients.

Acupuncture is an important part of Chinese medicine, 
and rich experience has been accumulated in its use as a 
treatment for CI. A large number of studies have shown 
that acupuncture is safe and effective in the treatment of 
insomnia, with good long-term efficacy and high patient 
compliance. It has been widely used in clinical practice 
(12,13). However, most studies only focus on the clinical 
efficacy of acupuncture in the treatment of insomnia, 
and rarely discuss its mechanism. Numerous studies have 
found that acupuncture can significantly improve sleep and 
alleviate anxiety and depression symptoms (14). In recent 
years, the hypothalamic-pituitary-adrenal (HPA) axis, as 
the central link between CI and pathogenesis of anxiety 
and depression, has become a research hotspot in the 
field of sleep medicine. The levels of 5-HT, CORT, and 
other stress hormones are involved in the occurrence and 
development of insomnia and comorbidity of anxiety and  
depression (15). Studies have reported that the serum 
CORT levels  of  CI pat ients  with depress ion are 
significantly higher than those in healthy individuals, while 
the levels of 5-HT are significantly lower (16). CORT is 
an independent risk factor for the occurrence of moderate 

and severe depression in CI patients. At the same time, 
5-HT is a protective factor, which suggests that the clinical 
detection of 5-HT and CORT levels has important guiding 
significance for the severity evaluation of CI patients with 
anxiety and depression (17).

In this study, we aim to explore the therapeutic effects 
and possible mechanism of acupuncture in CI by comparing 
the effects of acupuncture and sham acupuncture on 
the quality, efficiency, and latency of sleep, anxiety, and 
depression, and serum 5-HT and CORT levels. We present 
the following article in accordance with the CONSORT 
reporting checklist (available at https://dx.doi.org/10.21037/
atm-21-3845). 

Methods

Study design

This was a randomized, single-blind (participant), parallel, 
placebo-controlled trial performed according to the 
CONSORT guideline (18). Divided into two groups at 
ratio 1:1.

Randomization 

To achieve the goal of random allocation and group 
concealment not to disturb the distribution process, this 
study used a random number table envelope method 
to hide the grouping. It is the simple randomisation 
method. Briefly, random numbers generated by SPSS22.0 
software were written onto cards, which were sealed into 
opaque envelopes and kept by a designated person. After 
confirmation of their participation in the trial, each study 
participant selected an envelope containing a numbered card 
according to the order of enrollment. Before treatment, 
the envelope was handed over to the doctor and opened to 
reveal the randomly generated number corresponding to a 
treatment group. 

Blinding

This clinical study followed the principle of blinding. 
During the implementation of blinding, the study 
participants, outcome assessors, and data analysts were all 
blinded to participants’ distribution groups.  However, 
given the particularity of acupuncture therapy, the treating 
acupuncturists were not blinded to the groups.

https://dx.doi.org/10.21037/atm-21-3845
https://dx.doi.org/10.21037/atm-21-3845
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Study participants

Study patients were recruited from the multiple clinics  of 
the Acupuncture and Moxibustion Department, Neurology 
Department of the Affiliated Hospital of Nanjing University 
of Chinese Medicine between January 2019 and January 
2020. All patients who wanted to participate in the study 
phoned the study coordinator, and an initial appointment 
for the clinical interview was made.

Diagnostic criteria

The diagnostic criteria for CI were in compliance with the 
International Classification of Sleep Disorders (ICSD-3), 
developed by the American Academy of Sleep Medicine (19).

Inclusion criteria

The inclusion criteria for study patients were as follows: 
(I) patients meeting the ICSD-3 diagnostic criteria for 
insomnia; (II) aged from 18 to 70 years old, with no 
restrictions on sex; (III) Pittsburgh Sleep Quality Index 
(PSQI) score >5 points, Hamilton Anxiety Rating Scale 
(HAMA) score ≥7 points, and Hamilton Depression Rating 
Scale (HAMD) score ≥14 points (6); (IV) no use of hypnotic 
medication or acupuncture treatment in the previous 
month; (V) no communication or cognitive impairment; 
and (VI) voluntarily accepted the random grouping  and 
signed the informed consent form.

Exclusion criteria

(I) Patients diagnosed with schizophrenia or another serious 
mental illness; (II) patients diagnosed with obstructive sleep 
apnea, restless legs syndrome, or another sleep disorder; (III) 

patients with alcohol or any other drug abuse; (IV) pregnant 
or lactating women; and (V) patients who had participated 
in another clinical trial in the previous 3 months.

Elimination of termination criteria

(I) Patients whose insomnia symptoms worsened during the 
trial and were assessed by the researchers as needing other 
treatment in time, rendering them unsuitable for continuing 
the trial; (II) patients who experienced serious adverse 
events, serious complications, or special physiological 
changes caused by other diseases during the treatment 
process.

In the above cases, the participant was asked for the 
specific reasons for withdrawal by telephone or WeChat 
contact, and the reasons were recorded to retain relevant 
research information.

Interventions

Basic treatment
The two acupuncturists who participated in this study 
all had a master’s degree in Acupuncture and Massage 
from Nanjing University of Chinese Medicine, 8 years 
of professional training in acupuncture, and a doctor’s 
qualification certificate . The Information Collection 
System of Chinese Medicine Diagnosis and Treatment 
of Insomnia (software copyright, Registration No. 
2019SR0900086) was used to conduct unified sleep hygiene 
education for the two groups of CI patients.

Acupuncture group
For the acupuncture group, Baihui (GV20), Yintang 
(GV29), Shenmen (HT7, bilateral), and Sanyinjiao (SP6, 
bilateral) were selected as the acupoints (Figure 1).  The 

Figure 1 Acupoints locations.
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positions of the above acupoints are strictly in accordance 
with the National Standard of the People’s Republic of 
China: Acupoints Location (GB12346-90). After the 
insertion of the needles (size: 0.30×25 mm) to a certain 
depth , equal manipulations involving twirling, lifting, and 
thrusting were implemented to elicit ‘De-qi’, a sensation 
of soreness numbness, heaviness, and distention. The 
electroacupuncture stimulation lasted for 30 minutes 
with a dilatational wave of 2 Hz at GV20 and GV29, with 
continuous wave stimulation, and a current intensity of 
0.1 to 1 mA depending on the participant’s comfort level 
(preferably with the skin around the acupoints shivering 
mildly without pain) (Table 1).

Sham acupuncture group
According to previous research (20), the non-disorder-
related acupoints Jianyu (LI15, bilateral), Binao (LI14, 
bilateral), and Futu (ST32, bilateral) were selected for the 
sham acupuncture group. Disposable sterile needles (size: 
0.30×25 mm) were inserted 1–2 mm into the acupoints 
without twirling, lifting, or thrusting to avoid manual 
stimulation and ‘De-qi’ and minimize the placebo effect. 
Then, the low-frequency pulsed electroacupuncture 
therapeutic instrument (the same instrument used in 
the acupuncture group) was placed next to the patients, 
connected to LI15 and LI14 on one side, and turned on for 
30 minutes, while we did not open the stimulus intensity  
button to ensure the normal display of the power supply 
and the timer (Table 1). 

The course of treatment: treatment was given 3 times a 

week (once every other day) for 4 weeks (12 sessions in total). 
Regarding the purpose of the study, the study patients 

were informed as follows: ‘In this study, we will compare 
different types of acupuncture treatments, which have been proven 
effective in the previous clinical practices’ (21). During the 
study, the prescriptions of any sedative or hypnotic drugs, 
including Chinese medicine, Chinese patent medicine, 
and Western medicine (e.g., benzodiazepines, non-
benzodiazepines, antidepressants, and anxiety drugs), were 
not permitted.

Observation indexes and methods

All CI patients were assessed online within 1 week before 
and after treatment and at follow-up 3 months after 
treatment. The assessment was conducted by the same 
nurse from the Acupuncture and Rehabilitation Department 
Ward, using the Information Collection System of Chinese 
Medicine Diagnosis and Treatment of Insomnia to guide 
the patients to complete the scale assessment online. The 
nurse did not participate in the treatment and did not know 
the participants’ grouping.

Sleep index

The PSQI, which can be used to evaluate an individual’s 
sleep quality in the past one month and its correlation with 
their mental and physical health, was adopted. The higher 
an individual’s score, the poorer their sleep quality. Most 
previous studies used a PSQI score of >5 points as the 

Table 1 Treatment parameters

Interventions Acupuncture group Sham Acupuncture group

Points Baihui (GV-20), Yintang (GV-29), Shenmen (HT-7, 
bilateral), Sanyinjiao (SP-6, bilateral)

Jianyu (LI15, bilateral), Binao (LI14, bilateral), Futu 
(ST32, bilateral)

Depth description GV-20, GV-24 and GV-29 being inserted 10 mm 
obliquely. HT-7 being penetrated 10 mm straightly, 
while SP-6 being perpendicularly punctured 15 mm 

All acupoints were inserted 1–2 mm

Needle retention time 30 min 30 min

Needle type 0.30×25 mm (Huatuo, Suzhou, China) 0.30×25 mm (Huatuo, Suzhou, China)

Needle stimulation By thrusting and twirling to achieve the sensation of 
‘De-qi’

Without twirling, lifting, and thrusting to minimize the 
placebo effect by avoiding manual stimulation and 
sensation of ‘De-qi’

Frequency and duration of 
treatment sessions

Three times a week for 4 weeks Three times a week for 4 weeks
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threshold for diagnosing insomnia limit (22). This study 
used the total score of PSQI, sleep efficiency, sleep quality, 
and sleep latency as a statistical analysis indicator.

Psychiatric symptom rating scale

The HAMA scale was adopted for the assessment of 
participants’ anxiety state. The scale comprises 14 items and 
uses a 5-level scoring system (0 to 4 points) to assess both 
physical and mental aspects: the higher an individual’s score, 
the more severe their anxiety symptoms (23).

The HAMD scale was adopted for the assessment of 
participants’ depression state. We used the 17-item version 
for the assessment, including 7 factors  (despair, anxiety, 
sleep disorders, weight, cognitive impairment, day and night 
change, and retardation). The higher an individual’s score, 
the more severe their depression symptoms (24).

Serum 5-HT and CORT

All patients were required to take a fasting blood test at 
8 A.M. before and after treatment and were instructed 
to avoid vigorous activities before blood was drawn. The 
concentrations of serum 5-HT and CORT were detected by 
enzyme-linked immunosorbent assay (ELISA). Briefly, after 
collecting 4 mL of venous blood, the serum was isolated by 
centrifugation at 3,000·rev/min for 5 minutes and placed 
in a refrigerator (−80 ℃). Venous blood was taken twice in 
total, before and after treatment. All specimens were dealt 
with in strict accordance with the instructions supplied with 
the ELISA kit.

Sample size

We hypothesized that the acupuncture group in our study 
could reduce the PSQI score by 5.13 points compared with 
the sham acupuncture group, and the standard deviation 
(SD) of 3.42 was taken from the results of previous research. 
According to the needs of this study, α=0.05 and 1−β=0.90, 
based on the following formula (25):

2 2

2

( )a du u
n β σ

δ
+

=  [1]

Calculating the sample size of each group: n=25.7≈26; 
considering the loss factor (according to a 15% loss rate), 

the number of samples in each group was 30 cases, and the 
total number of samples in the two groups was 60 cases.

Safety evaluation

Adverse reactions that occurred during treatment and their 
extent and duration were timely recorded, including local 
hematoma, needle syncope, stuck needle, and infections. 
In the occurrence of adverse reactions, the cause was 
determined, its relevance to acupuncture treatment 
was analyzed, and symptomatic treatment was given. 
All CI patients were evaluated for safety before and at 
the end of treatment according to the level of adverse 
reactions, as follows: level 1: safe, without any adverse 
reactions to acupuncture; level 2: relatively safe, with 
adverse reactions not requiring any treatment and able 
to continue acupuncture; level 3: safety problems, with 
moderate adverse reactions (such as dizziness, etc.) but 
able to continue acupuncture after treatment; and level 4: 
withdrawal from the trial due to an adverse reaction(s).

Statistical analyses

Data were expressed as the mean ± standard deviation 
and analyzed using SPSS22.0 software and GraphPad 
Prism. Comparisons between the acupuncture and sham 
acupuncture groups were performed using t-tests. The 
PSQI, HAMA, HAMD scores, serum 5-HT, and CORT 
levels were compared between the two groups using 
independent-samples t-tests. Paired-samples t-tests were 
used to compare the indicators at different time points 
(before vs. after treatment, before treatment vs. at the 
follow-up, and after treatment vs. at the follow-up). P values 
of less than 0.05 were assumed to indicate a significant 
difference.

Medical ethics and clinical registration

This clinical trial was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013) and Chinese 
Clinical Trial Research Specifications. Ethical approval 
was obtained from the Institutional Review Board of the 
Affiliated Hospital of Nanjing University of Chinese 
Medicine (Nanjing, Jiangsu, China) (approval number: 
2018NL-142-02), and the trial was registered in the 
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Chinese Clinical Trial Registry (ChiCTR1800020298). 
Informed consent was taken from all the patients.

Results

Demographic characteristics

The study period lasted from January 2019 and January 
2020. A total of 60 CI patients were enrolled in the trial, 

of whom 4 patients dropped out during the study period (1 
patient in the acupuncture group left Nanjing due to a job 
change, and 3 patients in the sham acupuncture group were 
withdrawn due to self-use of psychotropic drugs during 
the trial). Therefore, 56 patients were included in the full 
analysis set (Figure 2).

There were no statistically significant differences in the 
general information (sex, age, course of disease, and degree 
of illness) of the patients in the two groups (Table 2).

Figure 2 Flow diagram.

Table 2 General information of CI patients in the two treatment groups

Groups Cases
Sex (cases)

Age (years)
Disease duration 

(months)
PQSI (score)

Male Female

Acupuncture group 29 13 16 47.17±14.08 2.71±3.22 14.17±2.30

Sham acupuncture 
group

27 10 17 45.59±12.65 2.90±3.55 14.78±2.28

CI, chronic insomnia.

Assessment of participant eligibility 

(n=68)

Recruitment

1:1

Treatment 

and follow-up

Statistic analysis

Exclusion (n=8)

	Failure to meet inclusion criteria (n=4)

	Unwillingness to participate (n=2)

	Other reasons (n=2)

Random allocation (n=60)

Acupuncture group  

(n=30)

Sham acupuncture group

(n=30)

Acupuncture  group  

(n=29)

Sham acupuncture group  

(n=27)

Acupuncture  group  

(n=29)

Sham acupuncture group  

(n=27)

Patient withdrawals: (n=4)

	1 patient left Nanjing due to job change

	3 patients due to self-use of psychotropic drugs 

during the trial
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Scale evaluation

After treatment, the PSQI, HAMA, and HAMD scores 
in the acupuncture group were significantly lower than 
those before treatment. At follow-up, the scores in the 
acupuncture group showed no significant differences 
compared with those after treatment. After treatment and 
follow-up, the scores in the sham acupuncture group all 
increased, showing no significant difference from those 
before treatment. At follow-up, the PSQI, HAMA, and 
HAMD scores in the acupuncture group were significantly 
lower than those in the sham acupuncture group (Table 3 
and Figures 3,4).

Serum 5-HT and CORT concentrations

After treatment, the increase in serum 5-HT levels and 
the decrease in serum CORT levels were greater in the 
acupuncture group than in the sham acupuncture group  
(Table 3 and Figure 5).

Safety evaluation

One patient suffered a mild subcutaneous hematoma in the 
acupuncture group. In the sham acupuncture group, one 
patient experienced mild fatigue, which was evaluated as 
level 2 in terms of safety.

Discussion

There are many records in Internal Classic that state 
acupuncture can regulate the spirit. Later generations 
of physicians have pointed out that the theory that 
acupuncture can regulate the spirit has unique advantages 
in treating insomnia. According to the classic theory of 
Chinese medicine, regarding the relationship between 
the Du meridian and spirit, the Du meridian dominates 
Yang Qi, communicates with the brain upward, connects 
the viscera internally, and links the meridians externally. 
The key pathogenesis of insomnia is “restless brain spirit, 
irritable mind, and disorder of the spirit of five zang 
organs.” Therefore, clinical practitioners often regulate the 
brain, spirit, mind, and five zang organs spirit  through the 
Du meridian to treat insomnia. In summary, the application 
of Tiaoshen acupuncture to the Baihui (GV20), Yintang 
(GV29), Shenmen (HT7), and Sanyinjiao (SP6) can 
invigorate Yang qi, balance Yin and Yang, regulate the Du 
meridian, and calm the mind to promote peaceful sleep and 
a good mood. 

According to the present study results, acupuncture was 
more effective than sham acupuncture in improving sleep 
efficiency and quality and decreasing sleep latency, anxiety, 
and depression in CI patients. A good medical environment, 
communication between the physicians and patients, and 
basic sleep health education during the diagnosis and 

Table 3 Comparison of various evaluation indexes between the two groups

PSQI
Acupuncture group (n=29) Sham acupuncture group (n=27)

Before treatment After treatment Follow-up Before treatment After treatment Follow-up

Sleep quality 2.48±0.57 1.48±0.91▲▲** 1.34±0.86ΔΔ## 2.52±0.58 2.04±0.94▲□ 2.56±0.58

Sleep latency 2.41±0.68 1.52±0.87▲▲** 1.55±1.02ΔΔ## 2.52±0.7 2.07±1.04▲□ 2.59±0.57

Sleep efficiency 2.45±0.57 1.34±0.90▲▲** 1.38±0.98ΔΔ## 2.67±0.56 2.48±0.75 2.41±0.57

Total score 14.17±2.30 7.93±2.77▲▲** 7.76±4.10ΔΔ## 14.78±2.28 12.48±2.82▲▲□□ 14.89±1.18

HAMA 11.24±1.92 7.17±2.29▲▲** 7.55±2.11ΔΔ## 11.15±2.23 10.48±1.72▲□ 11.41±1.89

HAMD 12.79±2.54 7.83±1.65▲▲** 8.03±1.38ΔΔ## 12.11±3.33 11.48±2.60▲□ 12.59±1.97

CORT 441.90±72.87 360.38±72.22▲▲** – 430.22±67.89 409.11±64.91▲ –

5-HT 439.55±121.14 540.79±86.59▲▲** – 455.67±89.12 476.24±92.23 –

(I) Comparison within the groups: before vs. after treatment, ▲, P<0.05, ▲▲, P<0.01; during follow-up vs. before treatment, ΔΔ, P<0.01; 
during follow-up vs. after treatment, □, P<0.05, □□, P<0.01; (II) comparison between the acupuncture group and the sham acupuncture 
group: after treatment, **, P<0.01; and during follow-up, ##, P<0.01. PSQI, Pittsburgh Sleep Quality Index; HAMA, Hamilton Anxiety Rating 
Scale; HAMD, Hamilton Depression Rating Scale; CORT, corticosterone; 5-HT, 5-hydroxytryptamine.



Liu et al. RCT of acupuncture in chronic insomnia patients

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(18):1426 | https://dx.doi.org/10.21037/atm-21-3845

Page 8 of 12

acupuncture treatment process could alleviate the patient’s 
bad mood to some extent. Thus, sham acupuncture could 
also improve the sleep state and anxiety, and depression of 
CI patients. A follow-up assessment was carried out for all 
patients 3 months after the end of treatment using an online 
scale. The results showed that the acupuncture group 
exhibited a sustained and relatively stable improvement 
in sleep assessment parameters and reduced anxiety and 
depression scores compared to the sham acupuncture 
group, which was consistent with the conclusion of previous 
studies (26).

The HAMA and HAMD are currently widely used to 
evaluate the anxiety and depression state of CI patients with 
high reliability and validity (27). Good-quality sleep plays 

a vital role in regulating and stabilizing emotions, while 
long-term insomnia can cause anxiety, depression, and 
other emotional disorders. Modern research has confirmed 
that anxiety, depression, and insomnia have mutual causal 
relations, promote and coexist with each other, and have a 
bi-directional relationship (28). In this study, acupuncture 
significantly decreased the HAMA and HAMD scores of 
patients with CI and relieved their anxiety and depression 
to some extent, which was consistent with the conclusion of 
previous studies (29). 

As a major inhibitory neurotransmitter, 5-HT is involved 
in the brain’s regulation of emotion and memory and is 
closely related to insomnia . Studies have shown that CI 
patients accompanied by anxiety and depression generally 

Figure 3 Comparisons of the scores of each PSQI category between the two groups of CI patients. Comparison between before-treatment 
and after-treatment: ▲, P<0.05; ▲▲, P<0.01; Comparison between before-treatment and at follow-up: △△, P<0.01; comparison between after-
treatment and at follow-up: □, P<0.05, □□, P<0.01; Comparison between the two groups after treatment: **, P<0.01; At follow-up, acupuncture 
group was compared with the control group: ##, P<0.01. PSQI, Pittsburgh Sleep Quality Index; CI, chronic insomnia.
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have a low 5-HT content and low function, which leads 
to reduced excitability of neural activity in the body and 
induces anxiety and depression symptoms (30). Research 
has also shown that acupuncture can increase the tryptophan 
content in the peripheral system, increase the level of 5-HT 
in the blood, and accelerate tryptophan transport in the 
blood , thereby promoting the synthesis of 5-HT in the 
brain and ultimately improving the sleep of patients (31). 
CORT, as an important stress hormone, plays a key role 

in neuroendocrine regulation. CI patients are often in a 
certain state of stress, which activates HPA and causes an 
increase in glucocorticoid and catecwholamine content, 
eventually causing an increase in cortisol levels (32). The 
increase in cortisol can also inhibit the activity of 5-HT 
neurons in the mesenteric nucleus-hippocampus system (33), 
aggravating the patients’ condition. Studies have shown 
that excessive CORT results in abnormal structural and 
functional connections in brain regions related to mood 

Befo
re

 tr
ea

tm
en

t

Afte
r t

re
at

m
en

t

Fo
llo

w-u
p

Befo
re

 tr
ea

tm
en

t

Afte
r t

re
at

m
en

t

Fo
llo

w-u
p

Acupuncture group

Sham acupuncture group

Acupuncture group

Sham acupuncture group

15

10

5

0

20

15

10

5

0

S
co

re
s

S
co

re
s

HAMA HAMD

□ □

Figure 4 Comparison of the HAMA and HAMD scores between the two groups of CI patients. (I) Comparison within the groups: before vs. 
after treatment, ▲, P<0.05, ▲▲, P<0.01; during follow-up vs. before treatment, △△, P<0.01; during follow-up vs. after treatment, □, P<0.05; (II) 
comparison between the acupuncture group and the sham acupuncture group: after treatment, **, P<0.01; and during follow-up, ##, P<0.01. 
HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; CI, chronic insomnia.

800

600

400

200

0

600

400

200

0

S
co

re
s

S
co

re
s

Befo
re

 tr
ea

tm
en

t

Befo
re

 tr
ea

tm
en

t

Afte
r t

re
at

m
en

t

Afte
r t

re
at

m
en

t

Acupuncture group

Sham acupuncture group
Acupuncture group

Sham acupuncture group

5-HT CORT

Figure 5 Comparison of serum 5-HT and CORT levels between the two groups of CI patients. (I) Comparison within the groups: before 
vs. after treatment, ▲, P<0.05, ▲▲, P<0.01; (II) comparison between the acupuncture group and the sham acupuncture group after treatment, 
**, P<0.01. 5-HT, 5-hydroxytryptamine; CORT, corticosterone; CI, chronic insomnia.



Liu et al. RCT of acupuncture in chronic insomnia patients

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(18):1426 | https://dx.doi.org/10.21037/atm-21-3845

Page 10 of 12

regulation, such as the temporal lobe cortex and anterior 
wedge, by binding to glucocorticoid receptors (GR) and 
mineralocorticoid receptors (MR), resulting in insomnia, 
anxiety, and depression symptoms (34). A previous study 
performed acupuncture on 29 CI patients for 2 weeks. After 
treatment, CORT and the GR, MR in the above-mentioned 
brain regions were down-regulated, which improved 
patients’ anxiety and depression to some extent (35). Based 
on the research findings of relevant scholars on the effects 
of acupuncture on 5-HT, its receptors, and HPA axis-
related hormones in rats with sleep deprivation, together 
with the preliminary results of this trial, we speculated 
that acupuncture might regulate insomnia, anxiety, and 
depression symptoms in CI patients by reducing the level of 
serum CORT while increasing those of 5-HT (36). 

There are several limitations to this study. Firstly, 
this study mainly used subjective scales to evaluate the 
efficacy of acupuncture on CI patients resulting in a lack 
of objectivity. Polysomnography(PSG) should be used to 
monitor sleep and verify our results in a larger sample size. 
Secondly, the etiology and pathogenesis of CI are complex, 
and it has various clinical classifications, so whether 
acupuncture applies to all characteristics  of CI is worthy 
to further clinical trials. Lastly, insomnia has a complex 
relationship with mental disorders and the understanding 
of how insomnia causes anxiety and depression are still 
limited. This study focused on the neuroendocrine aspects 
of the common pathogenesis of insomnia and anxiety, 
and depression; however, more studies on the effects of 
acupuncture on CI patients with anxiety and depression take 
into account other aspects, such as sleep electrophysiology 
and brain function imaging, are still needed.
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