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Electro-acupuncture improves psychiatric
symptoms, anxiety and depression in
methamphetamine addicts during abstinence
A randomized controlled trial
Liang Zeng, MSa, Ying Tao, MSa, Wenguang Hou, MDa,∗, Lei Zong, BSa, Lei Yu, MDb

Abstract
Background: It aimed to observe the effect of electro-acupuncture on the improvement of psychiatric symptoms, as well as
anxiety and depression in methamphetamine (MA) addicts during abstinence using randomized controlled trials.

Methods: All patients in the present study received compulsory drug detoxification in Shanghai Drug Rehabilitation Center. All
patients were enrolled consecutively from June 2014 to February 2015; data collection was completed in March 2015. According to
the randomized, single-blind and control principle, 68 men MA addicts were randomly divided into 2 groups: electro-acupuncture
(EA) and sham electro-acupuncture (sham-EA) groups. Patients were given 20minutes EA or sham-EA treatment every Monday,
Wednesday, and Friday, with a total of 4 weeks. Positive and Negative Syndrome Scale (PANSS), Hamilton Anxiety Scale (HAMA),
and Hamilton Depression Scale (HAMD) were used to evaluate the patients’ psychotic symptoms, anxiety and depression before
treatment and after receiving treatment with 1 to 4 weeks, respectively.

Results: EA could effectively improve the symptoms of psychosis, anxiety, and depression during abstinence in patients with MA
addiction. In terms of PANSS score, the scores for positive symptoms and general psychopathological symptoms in patients after
receiving 1 to 4 weeks of treatment were significantly decreased compared with the control group, while the score for negative
symptoms was significantly decreased after receiving 2 and 4 weeks of treatment. For the HAMA score, the psychotic anxiety scores
in patients receiving 1 to 4 weeks of treatment were significant lower than the control group. In terms of HAMD score, there was a
significant reduction in anxiety/somatization and sleep disturbance scores after the 4 weeks of EA treatment.

Conclusion: Electroacupuncture helps to improve psychiatric symptoms and anxiety and depression in MA addicts during
abstinence, and promote rehabilitation of patients.

Abbreviations: DSM-V = Diagnostic and Statistical Manual of Mental Disorders (the 5th edition), EA = electro-acupuncture,
HAMA = Hamilton Anxiety Scale, HAMD = Hamilton Depression Scale, MA = methamphetamine, PANSS = Positive and Negative
Syndrome Scale, sham-EA = sham electro-acupuncture.
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1. Introduction

Amphetamines are the most rapidly growing new psychoactive
substances in the world in recent years.[1] Its representative drug
methamphetamine (MA) has a similar chemical structure with the
catecholamine neurotransmitters.[2] MA mainly acts on the
central nervous system, can make people feel excitation and
produce fantasy, where multiple ingestion can even lead to drug
addiction. Discontinuation of MA can cause confusion, anxiety,
violence, insomnia and a series of clinical symptoms, and high
doses can produce toxic effects.[3] During abstinence of MA
addiction, patients are prone to psychotic symptoms, as well as
anxiety, depression, and other negative symptoms, which are one
of the prominent manifestations in the early stage of abstinence of
MA addiction, but also are an important factor of maintaining
and inducing relapse of methamphetamine. MA is prone to
producing mental dependence and insignificant manifestations of
physical dependence, where 60% to 80% of MA addicts
appeared auditory hallucination, visual hallucination, and other
psychiatric symptoms during the use of MA.[4] At present, it is
thought that the psychotic symptoms caused by MA addiction
may occur in acute and chronic poisoning and abstinence
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periods, which manifest most significantly in abusers who are
severely addictive, and may even lead to insanity and
schizophrenia.[5,6] At the same time, patients may appear sleep
disorders, anxiety, depression, decline in energy, and vitality and
other manifestations during abstinence of MA.[7] Studies have
revealed that the abstinence symptoms in MA addicts is closely
related to the patients’ psychological factors, the most prominent
of which is anxiety and depression after abstinence, and a
prolonged abuse of MA will worsen mental illness in patients,[8]

of which anxiety and depression symptoms are important factors
that cause cravings.
Currently, drug detoxifications show an unsatisfactory curative

effect for amphetamine-type drugs, and are mostly limited to
symptomatic treatment, such as cognitive behavioral therapy and
inspirational motivation, etc.[9] There is a lack of a drug that has
been approved by Food andDrug Administration for treatment of
methamphetamine addiction. Clinically, antipsychotics are more
commonly used for the treatment of MA addicts, while typical
antipsychotics have many adverse reactions. At present, atypical
antipsychotic drug olanzapine (serotonin—dopamine antagonist)
is more extensively studied. Patients with symptoms such as
anxiety are treatedwith clonazepam, and thosewithdepression are
given paroxetine, while those with hallucinations or delusions are
given a combination of risperidone and risperidone, etc.[10]

Although the patients’ symptoms can be improved after receiving
targeted treatment, there are deficiencies such as poor efficacy and
prone to varying degrees of adverse reactions, etc.
Research on acupuncture detoxification started from the

treatment of opioids addiction. Studies have found that
acupuncture, as an adjuvant therapy for detoxification, shows
a good efficacy for the treatment of abstinence symptoms after
morphine addiction.[11] Compared with drug treatment, acu-
puncture detoxification has no side effects, no dependence, and
no drug interaction. We have hypothesized that amphetamine
addiction have a similar mechanism with opioids addiction. In
our earlier study, we applied EA for the treatment of MA
addiction, and the results also confirmed that EA could improve
MA abstinence symptoms.[12] However, clinical acupuncture
treatment for psychiatric symptoms that predispose to MA
during addiction abstinence has not been reported yet. Hence,
based on the results of our earlier study, this article aimed to
investigate the clinical efficacy of acupuncture for the treatment
of psychiatric symptoms as well as anxiety and depression
appeared during MA abstinence period.
2. Materials and methods

2.1. Study design and participants

This randomized trial was conducted in Shanghai Drug Rehabili-
tation Centre. The study design was clinical randomized single-
blind control method. Eligible MA abstinence patients who were
admitted from June 2014 to February 2015 were assigned into EA
group (n=34) and sham EA group (n=34) according to the
randomnumbermethod generated using SPSS18.0 software (SPSS
Inc., Chicago, IL). All the patients signed informed consent. The
studywas approved by the Institutional Review Board of Yueyang
Hospital of Integrated Traditional Chinese andWesternMedicine,
Shanghai University of Traditional Chinese Medicine (Shanghai,
China). Informed consent was obtained from all individual
participants included in the study.
Inclusion criteria: Patients who were diagnosed according to

the amphetamines dependence described in the Diagnostic and
2

Statistical Manual of Mental Disorders (the 5th edition) (DSM-
V).[13] Adult man aged 18 to 60 years old. More than 3 months
of MA abuse, more than 6 months of dependence history.
Methamphetamine positive in urinalysis, and receiving natural
abstinence therapy for <1 week. Prior to enrolment, positive
and negative symptom scale score ≥60 points. Patients who
agreed to reject any other treatment that might affect the result
of this trial during the study period. Patients who had never
received acupuncture treatment. Patients who signed informed
consent.
Exclusion criteria: Patients with serious heart, liver, lung,

kidney diseases, or hematological diseases. Patients with severe
liver disease, veneral diseases, AIDS, and other infectious
diseases. Patients with severe digestive disease and athrepsia.
Patients with serious trauma that was not healed. Patients with
psychiatric history. Patients with major psychosis. Patients who
could not discontinue other treatment that might affect the
efficacy judgement of the present treatment.
Rejection and withdrawal criteria: Patients who terminated the

treatment due to acupuncture fainting and other adverse
reactions. Patients who were not able to continue treatment
due to involvement in criminal cases would be considered
withdrawal from the study. Patients who terminated the
treatment due to other irresistible non-treatment factors would
be considered withdrawal from the study (Fig. 1).

2.2. Intervention

Acupuncture was performed by a trained traditional Chinese
medicine practitioner. Patients were required to relax in a sitting
position. Hands of the operator and acupuncture points were
routinely disinfected with 75% alcohol. In the EA group, the
needle (a disposable tube needle, 0.18mm�25mm, Suzhou
Medical Appliance Factory, China) was inserted via a tube. The
acupoints included bilateral Jia ji (T5, L2), bilateral Nei gui (PC6)
and Shen men (HT7), bilateral Zu san li (ST36) and San yin jiao
(SP6). Acupoints were selected according to nomenclature and
location of acupuncture points[14] (Fig. 2). Among them, the
needles were inserted 6 to 10mm into Nei guan and Shen men,
and 10 to 15mm into other acupoints. After Deqi was achieved,
the bilateral traditional huatuojiaji points (T5, L2) were
connected to the EMS Professional (model: G6805-II, Shanghai
Medical Electronic Instrument Factory, China), current range of
10 to 30mA, continuous wave, electro-acupuncture stimulation
frequency 2Hz. The electro-acupuncture stimulation intensity
was adjusted to a value the patients would not feel discomfort.
The needles were retained for 20minutes. The same needles and
insertion methods were adopted in the sham-EA group, but the
needles were inserted with a depth of <5mm. The needles were
inserted from 20mm away from the T5, L2 jiaji points, and 10
mm away from other acupoints. Needles were not manipulated
after insertion, and there was no Deqi, for which the EA
instrument was connected but not energized.[15] Patients were
given EA treatment on Monday, Wednesday, and Friday for
continuously 4 weeks, a total of 12 times of treatment. During
treatment, if the patient appeared fainting and other adverse
reactions, treatment should be terminated immediately and be
addressed. In addition, patients of both groups were given a
1-hour health education every Friday afternoon during the
treatment period. All patients were coercive, and were not given
psychological counseling and other treatment. Communication
between researchers and patients was limited to the need for
acupuncture and assessment of scales.



Figure 1. Study flow diagram.
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Figure 2. The anatomic locations of acupuncture sites.
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2.3. Measurement

Positive and Negative Syndrome Scale (PANSS) was used to
assess the psychiatric symptoms of MA addicts after abstinence.
It consisted of 33 items and was divided into 3 subscales: positive
symptoms, negative symptoms, and general psychopathological
symptoms, as well as 3 supplemental items. The psychiatric
symptoms were assessed using 7 grades, where grade 1 to grade 7
referred to no symptom to very severe symptoms. In addition,
Hamilton Anxiety Scale (HAMA) scale was used to assess anxiety
symptoms. It consisted of 2 subscales: psychic anxiety and
somatic anxiety, in which the symptoms were assessed using 5
grades, where grade 0 to grade 4 referred to no symptom to
extremely severe symptoms. HamiltonDepression (HAMD) scale
was used to assess the depression symptoms. It included 7
subscales: anxiety/somatization, weight, cognitive impairment,
diurnal variation, blockage, sleep disorders, and hopelessness, in
which the symptoms were assessed using 5 grades, where grade 0
to grade 4 referred to no symptom to extremely severe symptoms.
Scales were assessed by 2 fixed staffs who did not participate in

EA treatment. Before the start of the clinical trial, the operators
received 1-week of scale evaluation training by experts, so as to
uniform evaluation term and standardize the evaluation process.
The 3 scales were evaluated before treatment, at the 1st, 2nd, 3rd,
and 4th days of treatment, once a week for a total of 5 times. At
the same time, all the adverse events that occurred during the
acupuncture operation were recorded.

2.4. Statistical analysis

Before the start of the study, power analysis (C =2.52) was
performed based on the MA abstinence symptoms assessment in
MA-dependent patients in our preclinical studies, so as to
determine the size of the sample. Statistical analyses were
performed using SPSS18.0 software. Measurement data were
expressed as mean± standard deviation (x ± s). Data in accor-
dance with normality and homogeneity of variance were
analyzed using one-way Analysis of Variance (ANOVA) and
Least-Significant Difference (LSD) test, while those not in
accordance with normality and homogeneity of variance were
analyzed using Kruskal–Wallis H test and Nemenyi test. The
scores of each scale were analyzed using repeated measurement
data analysis of variance, multivariate analysis of variance, and
LSD test. While category data (such as marital status and
education level) were analyzed using chi-square test. A difference
with P< .05 was considered statistically significant.
Table 1

Baseline data.

EA (n=31)

Age, y 36.45±1.57
Marriage status –

Single 14 (53.8%)
Married 12 (50.0%)
Divorced or Widowed 5 (35.7%)

Education –

Primary 3 (60.0%)
Junior high school 19 (42.2%)
Senior high school 7 (70.0%)
College and above 2 (50.0%)

MA abuse duration, mo 82.00±66.55
Average dose, g 0.16±0.15
Abuse frequency during final week (time) 2.68±2.48
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3. Results

A total of 68 patients who were accordance with the inclusion
criteria and signed informed consent were enrolled. Among them,
there were 4 withdrawal patients, 2 referral patients due to
criminal cases, and 2 acupuncture fainting patients, which
resulted in a total of 64 patients who actually completed the study
(31 cases of the EA group and 33 cases of the sham-EA group).
There was no significant differences in demographic character-
istics, duration of MA abuse, average dose for each time of MA
abuse, and abuse frequency in the final week between the EA and
sham-EA groups (P> .05, Table 1).
In terms of total PANSS score for MA addicts after abstinence,

the PANSS score of the EA group was significantly lower than
that of the sham-EA group after 1 to 4 weeks of treatment
(P< .05). With the prolongation of treatment time, the PANSS
score of the EA group was even more significantly declined.
Meanwhile, in terms of the PANSS positive symptom score and
the PANSS negative symptom score, the curative effect showed
significant difference after receiving 2 to 4 weeks of treatment
(P< .05). For general psychopathological symptom score, the
curative effect showed significant difference after receiving 1 to 4
weeks of treatment (P< .05) (Table 2).
In terms of HAMA score for MA addicts after abstinence, the

score of the EA group was significantly lower than that of the
sham-EA group after receiving 2 to 4 weeks of treatment
(P< .05). With the prolongation of treatment time, the HAMA
score of the EA group was even more significantly declined. In
terms of HAMA somatic anxiety score, there was no significant
difference between the 2 groups (P> .05). In terms of the HAMA
psychic anxiety score, the score of EA group was significantly
lower than that of the sham-EA group after receiving 1 to 4 weeks
of treatment (P< .05) (Table 3).
In terms of HAMD score for MA addicts after abstinence, the

score of the EA group was significantly lower than that of the
sham-EA group after receiving 4 weeks of treatment (P< .05). In
terms of HAMD anxiety/ somatization score, the curative effect
of the EA group was better than that of the sham-EA group after
receiving 2 and 4 weeks of treatment (P< .05). For the HAMD
blockage score, the curative effect of the EA group was better
than that of the sham-EA group after receiving 2 weeks of
treatment (P< .05), but it did not show significant difference after
receiving 3 weeks and 4 weeks of treatment (P> .05). For the
HAMD sleep disorders score, the curative effect of the EA group
was better than that of the sham-EA group after receiving 4weeks
Sham EA (n=33) x2/Z/t value P value

36.55±1.72 0.040 .678
– 1.235 .539

12 (46.2%)
12 (50.0%)
9 (64.3%)

– 2.829 .419
2 (40.0%)
26 (57.8%)
3 (30.0%)
2 (50.0%)

64.33±52.53 �0.994 .320
0.14±0.12 �0.176 .860
1.94±1.41 �0.394 .693



Table 2

Comparison of total PANSS score (x ± s, point).
Total PANSS score Positive symptom score Negative symptom score general psychopathological symptom score

EA
(n=31)

Sham EA
(n=33) P value

EA
(n=31)

Sham EA
(n=33) P value

EA
(n=31)

Sham EA
(n=33) P value

EA
(n=31)

Sham EA
(n=33) P value

Before
treatment

84.19±7.47 83.15±6.36 .549 22.61±2.51 22.45±3.15 .826 18.29±2.02 17.79±1.71 .286 36.58±4.57 36.06±4.14 .634

1 week 76.77±5.93
∗

80.09±5.94 .029 19.97±2.21 21.21±2.88 .058 17.58±1.93 17.21±1.52 .397 32.94±3.50
∗

35.00±3.81 .028
2 week 66.39±6.31

∗
73.67±5.01 <.001 17.10±2.44

∗
19.45±2.81 .001 14.94±1.86

∗
16.21±1.45 .003 29.65±3.84

∗
31.91±3.44 .016

3 week 58.32±6.03
∗

66.45±4.60 <.001 14.58±2.54
∗

17.39±2.62 <.001 13.10±1.97
∗

15.18±1.51 <.001 26.68±3.58
∗

28.70±3.71 .031
4 week 51.52±4.73

∗
58.36±5.37 <.001 12.77±2.45

∗
15.24±2.45 <.001 11.55±1.75

∗
13.30±1.67 <.001 23.74±3.01

∗
25.67±4.00 .034

PANSS=Positive and Negative Syndrome Scale
∗
Compared with control group, P< .05.

Table 3

Comparison of total HAMA score (x ± s, point).

Total HAMA score Somatic anxiety score Psychic anxiety score

EA (n=31) Sham EA (n=33) P value EA (n=31) Sham EA (n=33) P value EA (n=31) Sham EA (n=33) P value

Before treatment 23.32±5.06 24.61±5.17 .320 9.55±3.42 10.03±3.55 .583 13.77±2.17 14.58±2.73 .200
1 week 17.26±4.23 19.48±4.91 .057 6.77±2.85 7.64±2.75 .222 10.48±2.31

∗
12.15±2.18 .004

2 week 12.45±3.24
∗

15.18±4.65 .009 5.10±1.87 5.91±2.45 .143 7.35±1.92
∗

9.27±2.71 .002
3 week 9.00±3.28

∗
11.42±5.06 .027 3.71±1.66 4.36±2.40 .212 5.29±1.94

∗
7.06±3.09 .008

4 week 5.77±2.53
∗

8.79±4.46 .002 2.48±1.36 3.45±2.40 .053 3.29±1.66
∗

5.33±2.59 <.001

HAMA=Hamilton Anxiety Scale.
∗
Compared with control group, P< .05.
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of treatment (P< .05). There were no significant differences in
HAMDweight, cognitive impairment, and hopelessness between
the 2 groups (Table 4).
4. Safety

MA addicts enrolled in this clinical trial were adult men, which
excluded the adverse reactions such as somatic symptoms and
emotional symptoms that appeared in menstrual cycle in women
during the acupuncture period, which further ensured the
consistency of the findings. During the acupuncture treatment,
the patients did not have other complications that needed
treatment. And there was no bleeding, hematoma, and infection
at the acupuncture point.
5. Discussion

MA abstinence symptoms are different from those of opioid
addiction drugs. The main feature is that a long-term exposure is
prone to causing psychotic symptoms, as well as the associated
anxiety, depression, and other emotional symptoms. Effective
improvement of psychiatric symptoms as well as anxiety,
depression, and other negative symptoms appearing during
MA abstinence are the key factors to promote rehabilitation and
inhibit relapse of MA addicts.
Currently, there are few reports on the clinical research of

acupuncture for amphetamine-type drugs and lack of clinical
evidence. Amphetamine-induced psychotic disorders are similar
to paranoid schizophrenia, and are also referred to as
“amphetamine-induced psychosis.”[16] There is already evidence
that acupuncture can effectively improve the symptoms of
schizophrenia patients. For example, acupuncture can improve
the clinical core symptoms of schizophrenia as well as anxiety and
depression.[15,17] Some data have revealed that acupuncture can
5

improve both the positive and negative symptoms of chronic
schizophrenia.[18] In the meantime, a good sleep can improve
memory and daily living ability.[19] Meanwhile, sleep disorder is
not conducive to mental rehabilitation in patients with
schizophrenia.[20] Acupuncture can effectively improve the
quality of life of patients with mental illness, especially sleep
quality,[21] thereby to correct their psychiatric symptoms.[20] A
clinical study showed that acupuncture and anti-schizophrenia
drug paliperidone had similar efficacy in improving sleep
disorders in schizophrenia patients.[20] Acupuncture can play a
positive regulatory role in the drug treatment process, which can
promote restoration of normal body function. Patients with drug
addiction tend to choose acupuncture treatment.[22] The
intervention of acupuncture can reduce the psychological
perplexity[23] and increase confidence in drug treatment,[24]

which is also a manifestation of “regulation of mental activity” of
acupuncture. In the present study, we found that during the 4-
week EA treatment, EA intervention could significantly improve
the patient’s psychotic symptoms (including positive, negative,
and general psychopathological symptoms) as well as anxiety
and depression symptoms. However, the EA had a slower effect
in improving depression symptoms. The patients’ depression
symptoms were improved until the 4th week of treatment, which
mainly manifested in aspects of anxiety/somatization and sleep
disorders.
In terms of the MA addiction mechanism, it is generally

believed that the MA addiction is associated with dopamine and
other neurotransmitters in the central nervous system.[25–27]

Meanwhile, the acupuncture precisely can have a function of
two-way benign regulation, which can adjust the excitatory and
inhibitory processes in the cerebral cortex through the nervous,
endocrine and immune systems, thereby to balance various
neurotransmitters between brain neuronal synapses, and thus
improve the abstinence symptoms after drug addition,[28] and
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reduce the relapse rate. Hence, we hypothesize that acupunc-
ture may be used as an adjunct to MA addicts during abstinence
to improve their psychotic symptoms, anxiety and depression
after MA withdrawal.
Our previous studies have found that heroin addicts may

appear tenderness points beside the T5 and L2 spines, and their
abstinence symptoms can be improved by puncturing Jiaji point
with electro-acupuncture.[12] The T5, L2 Jiaji point is on the one
hand near to the Governor Vessel, on the other hand transverse
the Ping xin shu (BL15) and Shen shu (BL27), and thus has a
function of tranquilizing and sedating the mind. Meanwhile, Nei
guan (PC6) and Shen men (HT7) can regulate the mind by
combination with Zu san li (ST36) and San yin jiao (SP6).
Therefore, we selected this combination of points for treatment of
abstinence symptoms after MA addition.
In summary, patients receiving EA showed a more significant

improvement in abstinence symptoms than those without
undergoing EA, which compensates for the deficiency of
acupuncture for treatment of MA addiction, and provides
scientific basis for acupuncture treatment as an adjunctive
therapy during withdrawal from MA.
The present study has some limitations. First, depressive

symptoms after MA addition were not satisfactorily improved.
Hence, selection of points to improve the depressive symptoms
during abstinence in MA addicts will be one of the key directions
of our subsequent studies. Second, the present study only enrolled
a small sample size with a short observation time. Third, it is
important to compare with other current clinical treatments used
in MA addiction to demonstrate the efficacy of EA treatment.
This is another direction we will focus on next.
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