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Abstract: In order to observe the effect of acupuncture on cognitive function in patients with primary
insomnia, we recruited 32 patients with primary insomnia as the acupuncture group and 30 healthy
subjects as the control group.And the acupuncture group were treated with scalp acupuncture
combined with body-acupuncture for 3 weeks, 5 times a week, with 2 days' rest. The control group was
not intervened before and after treatment.To compare the differences of Pittsburgh Sleep Quality Index
(PSQI), Brief Mental State Inventory (MMSE) and Montreal Cognitive Assessment Scale (MoCA)
between the two groups. The results show that: (1) Before treatment, the PSQI score of the acupuncture
group was higher than that of the control group(P<0.05),and after treatment, the scores were
decreased(P<0.05); (2)There were differences in MMSE and MoCA scores between the two groups
before treatment(P<0.05),and after acupuncture treatment, the score was significantly
advanced(P<0.05). Ultimately our study suggest that patients with primary insomnia have mild
cognitive impairment and acupuncture is effective in the treatment of primary insomnia, which can
improve the sleep quality and cognitive function of patients.
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1. Background

Primary insomnia refers to insomnia caused by excluding drug abuse, mental disorders and other
diseases. The clinical manifestations are difficulty in falling asleep, shallow sleep or short sleep
frequency, early awakening etc., with the characteristics of recurrent and chronic persistence [!l. Some
studies have found that [>3! with the aggravation of insomnia, patients with insomnia may have a
decline in cognitive function such as attention, memory and comprehension, and even increase the risk
of dementia or depression. At present, the treatment of insomnia is mainly based on western medicine,
but it has many side effects such as drowsiness, drug dependence, metabolic disorders [, and there is
also a lack of specific treatment for concurrent cognitive impairment. On the contrary, acupuncture, as
a safe and effective treatment, has been widely used in the treatment of insomnia. Studies have shown
that acupuncture has better efficacy, less adverse reactions and high patient compliance compared with
western medicine . However, whether it has a positive effect on cognitive dysfunction complicated by
insomnia deserves further investigation. Based on this, we elaborates the clinical results of this study
observing the effect of acupuncture on cognitive function in patients with primary insomnia as follows.

2. Methods
2.1 Trial design

From December 2021 to December 2022, 32 patients with primary insomnia were recruited from
the Department of Encephalopathy and the Department of Acupuncture and Tuina Rehabilitation, Xi
'an Hospital of Traditional Chinese Medicine, and 30 healthy subjects from the five urban districts of
Xi'an were recruited by poster. In the acupuncture group, 2 cases dropped out due to intolerance to
acupuncture treatment. Finally, 60 subjects completed this study, and all subjects signed the informed
consent.The study protocol has been approved by the Institutional Xi'an Hospital of Traditional
Chinese Medicine (No. LLSCPJ2019049). There were no significant differences in gender and age
between the two groups (P<0.05), are comparable. (Table 1).
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Table 1: Baseline data

Group Number Gender -
X
male female Age(years)(% +5)
Acupuncture group 30 16 14 27.43+4.25
control group 30 13 17 26.40+£3.27
2.2 Patients

2.2.1 Inclusion criteria

Patients that met all of the following inclusion criteria were enrolled:(1)The diagnostic criteria of
primary insomnia were referred to the American Academy of Sleep Medicine International
Classification of Sleep Disorders [ (3rd edition).(2) referred to the Diagnostic Efficacy Criteria of
TCM Diseases and Syndromes [l issued by the State Administration of Traditional Chinese
Medicine.(3)Pittsburgh sleep quality Index (PSQI) > 7 points.4)Be right-handed between 20 and 35
years of age.(4)Can understand the doctor's instructions accurately and have a high degree of
compliance with the treatment.(5)Follow the voluntary principle and sign the informed consent.

Inclusion criteria for control group:(1)Be right-handed between 20 and 35 years of age.(2)All
subjects had no complaints of insomnia, sleep latency < 30 minutes, and total sleep time > 6.5 hours.
And clear language expression, no serious organic lesions and no mental disorders.

2.2.2 Exclusion criteria

Those with any of the following conditions will be excluded from the experiment: (1) Persons with
other causes of sleep disorders (medications, psychiatric disorders) cannot be excluded. (2) have taken
sedative and sleep AIDS, or are receiving other physical therapy.(3)Pregnant and lactating
women.(4)Dizziness and severe intolerance to acupuncture treatment.(5)Combined with cardiovascular
disease, liver and kidney function and other serious organic lesions.

2.2.3 Interventions

Acupuncture group: The acupoint selection and acupuncture operation were strictly referred to the
"insomnia" treatment scheme in Acupuncture and Moxibustion [l (1)acupoint selection:Baihui,
Shenmen, Anmian, Zhaohai, Shenmai, Sanyinjiao.(2)Operation of acupuncture:The patient was placed
in the supine position, and after routine disinfection with iodarone, a disposable sterile needle .The
acupuncture was applied at Baihui (GV 20) for 10-20 mm, Anmian (GV 20) for 15-20 mm, Shenmen
(GV 7) for 10-15 mm and Sanyinjiao (SP 6) for 20-25 mm. After deqi, the acupuncture techniques of
leveling reinforcing and reducing were applied. After obtaining qi, the reinforcing method and reducing
method by twining and rotating were applied respectively. During acupuncture, acupuncture was
performed once every 15 minutes, and the needles were retained for 30 minutes. The above
acupuncture operations were performed by the same professional acupuncture-moxibustion physician.
(3)The treatment course was 5 times a week with 2 days off for 3 weeks. Control group: did not receive
any intervention.

2.2.4 Outcome assessment

(1) Pittsburgh Sleep Quality Index scale score (PSQI)®): This scale evaluates the sleep quality of
patients from six aspects, with 7 as the critical point, and the higher the score, the worse the sleep
quality.

(2) Mini-mental State Examination (MMSE)!!"%!: The scale assesses cognitive function from 10
aspects such as memory, calculation ability, naming ability, etc. The total score of the scale is 30, and
the score 27 was assessed as cognitive impairment.

(3) Montreal Cognitive Assessment Scale (MoCA)!'!l: This scale evaluates the cognitive ability of
patients from 7 aspects such as language ability, abstraction ability, orientation ability, visual space and
executive function. And the lower the total score, the more serious the cognitive impairment.

2.3 Statistical analysis
SPSS22.0 software was used for statistical analysis. Measurement data were expressed as mean =+

standard deviation. Paired sample t test was used for intra-group comparison, and two independent
sample t test was used for inter-group comparison. Count data were expressed as percentage or
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frequency, and comparison between groups was analyzed using the chi-square test. P < 0.05 was
considered statistically significant.

3. Results

(1)PSQI: Before treatment, the PSQI score of the acupuncture group was higher than that of the
control group (P<0.05); After treatment, the scores of each item and total score of PSQI scale in the
acupuncture group were decreased(P<0.05), but the score was still higher than that of the control group
(P<0.05),the results are shown in Table 2.

(2)MMSE: There were differences in MMSE scores between the two groups before treatment
(P<0.05); After treatment, the MMSE score of the acupuncture group increased (P<0.05), and
compared with the control group P >0.05, the difference was not statistically significant (Table 3).

(3)MoCA: Before treatment, the MoCA scale score of the acupuncture group was lower than that
of the control group (P<0.05); After treatment, the scores of the acupuncture group increased(P<0.05),
and compared with the control group P >0.05, the difference was not statistically significant(Table 4).

Table 2: The comparison of the effect of PSQI score

Group Number PSQI Score
Before treatment After treatment
acupuncture group 30 13.47+£2.22¢ 8.23+£1.904' ¥
control group 30 4.53+£1.25 4.60+1.08

(Compared with pre-treatment, a: P<0.05; Compared with the control group, b:P<0.05).
Table 3: The comparison of the effect of MMSE score

Group Number MMSE Score
Before treatment After treatment
acupuncture group 30 24.90+1.53Y 27.96+1.01%"®
control group 30 28.10+0.87 28.50+0.84

(Compared with pre-treatment, a: P<0.05; Compared with the control group, b:P<0.05).

Table 4: The comparison of the effect of MoCA score

Group Number MoCA Score
After treatment After treatment
acupuncture group 30 25.87+1.81" 28.10+£0.96*"*’
control group 30 28.40+0.82 28.37+0.80

(Compared with pre-treatment, a: P<0.05; Compared with the control group, b:P<0.05).

4. Discussion

Modern studies [ have shown that quality sleep contributes to cell repair, thermoregulation,
memory consolidation, and maintenance of neuroimmune-endocrine system stability. During sleep, the
brain switches periodically between non-rapid eye movement (NREM) sleep and rapid eye movement
(REM) sleep 3], among which REM sleep is considered to play an important role in learning and
memory, neurogenesis and regulation of blood-brain barrier function 'Y, while non-REM sleep is
related to the regulation of hormone release and immune system 3.1t is obvious that sleep is closely
related to cognitive function. As a common sleep disorder, primary insomnia has been gradually
explained its damage to cognitive function.On the one hand, insomnia can activate glial cells, promote
the release of inflammatory factors and cause inflammatory response, leading to nerve cell apoptosis
and immune damage, and then affect cognitive function ['*). Moreover, the worse the sleep quality, the
more proinflammatory factors are secreted ['7.0n the other hand, long-term insomnia can lead to an
increase in the level of f-amyloid protein (AP) in the cerebrospinal fluid, which can cause synaptic
dysfunction and impaired neurotransmission, and abnormal signal transduction between neurons, which
may indirectly or directly affect the memory and learning process ['®.In addition, some studies [1%-2!]
have found that insomnia patients have structural and functional changes in brain regions, especially in
hippocampus and prefrontal cortex. Hippocampus and prefrontal cortex are related to cognitive
activities such as memory, executive function and logical thinking. The damage of hippocampus and
prefrontal cortex may cause cognitive dysfunction in patients with primary insomnia.In conclusion, the
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impairment of cognitive function caused by insomnia is the result of the joint action of many
pathological factors.

In traditional Chinese medicine, primary insomnia with cognitive dysfunction is classified into the
categories of "Bu mei", "Budemin" and "Chidai".In terms of treatment, traditional Chinese medicine
(TCM) is mainly based on comprehensive treatment and holistic conditioning, including traditional
Chinese medicine decoction, acupuncture, acupoint massage, auricular points, and traditional exercises
[22] Studies have found that acupuncture intervention can not only improve sleep, but also improve
cognitive function to a certain extent [**>, Wang®! observed the effect of electroacupuncture on elderly
patients with insomnia and found that sleep quality and cognitive function were improved after
treatment, which may be related to the increase of serum melatonin and dopamine levels.Gao *lused
acupuncture to treat insomnia, and the results showed that acupuncture had positive effects on visual
space, executive function and delayed recall of patients, and the curative effect was better than western
medicine.Wei 27! found that acupuncture at Neiguan (PC 6) and Zusanli (ST 36) can regulate the
circadian rhythm and sleep cycle disorder of the insomnia model rats, and effectively improve the
attention deficit of the rats. The mechanism may be that acupuncture is involved in regulating the
expression of glial cells, reducing neuroinflammatory response and cell damage.Qiao?® needled Baihui,
Shenmen and Sanyinjiao, suggested that acupuncture may improve the cognitive function of rats by
increasing the content of neurotrophic factor BDNF.As mentioned above, acupuncture is effective in
the treatment of primary insomnia, and has obvious advantages in the improvement of memory,
attention and executive function of patients, which is related to the regulation of neurotransmitter
concentration, reduction of immune inflammatory response, up-regulation of BDNF expression and
promotion of cell repair.

In this study, the acupoints Zhongbaihui and Anmian are located on the head, which can refresh the
mind, calm and sleep.Baihui (GV 20) is the meeting of all Yang, located at the governor vessel, which
enters the collateral brain and plays a role in dredging Yang meridians and promoting qi and blood
circulation.Anmian point is an important point in the treatment of insomnia, which can calm the mind
and promote sleep.Sanyinjiao is the intersection point, which can regulate the three meridians and three
zang organs, nourishing the kidney and regenerating the pulp.Shenmen is the original acupoint of the
shaoyin heart meridian of the hand, which is mainly associated with dementia, amnesia, and mental
machine apapxia. Studies have found that ) acupuncture at Shenmen can up-regulate serum GABA
content and regulate neurotransmitters.Zhaohai and Shenmai are the eight meridians, which are used to
channel Yin Qiaomai and Yang Qiaomai, respectively. The matching of the two can harmonize
Yingwei % and guide Yang into Yin. All the acupoints match to harmonize Yin and Yang, tonify the
kidney and fill the essence, calm the mind and help sleep.

We found that there was a significant difference in PSQI score before and after treatment in the
acupuncture group (P<0.05), indicating that acupuncture can effectively improve the sleep quality of
patients.There were significant differences in MMSE score and MoCA score between the acupuncture
group and the healthy control group(P<0.05), indicating that patients with insomnia have cognitive
dysfunction, which is consistent with previous studies.After treatment, the MMSE and MoCA scores
were improved in the acupuncture group(P<0.05), there was no difference between groups
(P>0.05),indicating that acupuncture can significantly improve cognitive function in patients with
primary insomnia.This effect may be caused by two factors, one is indirectly improving cognitive
function by improving sleep, and the other is directly acting on the pathological mechanism related to
cognition, which needs to be further studied.In addition, this study also has some limitations, such as
lack of objective efficacy indicators, no additional follow-up, and insufficient sample size, which we
hope will be further improved and supplemented.

5. Conclusions
Our findings of this current study suggest that acupuncture may be used as an additional therapy to
conventional pharmacological treatment to further improve the clinical outcomes of patients with

Primary insomnia and cognitive function. Long-term and large scaled studies with more comprehensive
efficacy evaluation system are still required to further verify the conclusion.
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