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CONTEXT AND POLICY ISSUES 
  

Neurotrophic stimulation therapy is an umbrella term that includes several non-invasive 
approaches intended to have a therapeutic effect in patients suffering from a variety of mental 
health disorders, including post-traumatic stress disorder (PTSD), traumatic brain injury, 
substance withdrawal, depression, and anxiety.1 The primary components of neurotrophic 
stimulation therapy include acupuncture, neural auricular acupuncture, neural therapy, bio-
acupuncture or acupoint injection therapy, and cranial electrostimulation.1 The most well studied 
components of neurotrophic stimulation are acupuncture and transcranial direct current 
stimulation (tDCS). In Western society, acupuncture is generally considered a complementary 
or alternative treatment. It involves insertion of fine needles into various parts of the body.2  
Several different styles of administering acupuncture exist, including classical or traditional 
acupuncture, auricular acupuncture, trigger point acupuncture, and electroacupuncture.2 
Electroacupuncture refers to the process of applying an electrical current through the 
acupuncture needles and into the patient’s body.2,3 Different protocols for needle insertion points 
are used clinically. For example, the National Acupuncture Detoxification Association (NADA) 
recommends a specific acupuncture protocol for the treatment of substance abuse.4 The NADA 
protocol is a form of auricular acupuncture whereby needles are inserted into specific 
acupuncture sites on the auricle of the ear bilaterally. These sites are named sympathetic, shen 
men, lung, liver and kidney.4,5 tDCS refers to a method of non-invasive brain stimulation with a 
low amplitude electrical current.6 An anode and cathode are applied to opposite sides of the 
patient’s scalp and a low intensity electrical current is delivered continuously for several 
minutes.6 The exact physiologic mechanism for tDCS is not known; however, it has been 
postulated that the anode and cathode induce opposite effects to each other on cortical 
excitability.6 

 

Conventional therapies, such as cognitive behavior therapy (CBT) or pharmacotherapy, have 
been demonstrated to be effective in managing several mental health disorders.4,7,8 However, 
many patients remain symptomatic despite receiving conventional treatment.4 This report 
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focuses on two specific mental health disorders, PTSD and substance use disorder. The 
Diagnostic and Statistical Manual of Mental Disorders (DSM) published by the American 
Psychiatric Association is widely considered the gold standard for the diagnostic criteria of 
mental health disorders.9 In 2014, the DSM published a revised edition (DSM V) in which the 
definition of PTSD was modified to take into account how the affected individual experiences the 
trauma. The trials included in this report were published prior to the update of the DSM criteria 
and generally used the DSM IV to determine eligibility for study participation. The diagnostic 
criteria for PTSD according to the DSM IV is a 6 month history of symptoms of intrusion, 
avoidance, negative alterations in mood or cognition and altered arousal after a traumatic event 
that involved actual or perceived threat to personal safety or the safety of others.10 Substance 
dependence is defined as a maladaptive pattern of behavior where the individual exhibits 
tolerance or withdrawal symptoms, loss of control, preoccupation with obtaining and using the 
substance, negative impact on social or occupational functioning, and continued use despite 
harm.11 

 

Centers offering a neurotrophic stimulation approach to managing mental health disorders are 
available in Canada.1 The objective of this report is to systematically review the literature for 
evidence of clinical effectiveness for the use of any component of neurotrophic stimulation alone 
or in combination with another component in patients with PTSD or substance use disorders. A 
second report will address the clinical effectiveness of neuromodulation therapy in depression 
and anxiety disorders. 

 
RESEARCH QUESTION  
 

1. What is the clinical effectiveness of neurotrophic stimulation therapy for the management 
of post-traumatic stress disorder? 

 

2. What is the clinical effectiveness of neurotrophic stimulation therapy for the management 
of substance abuse disorders? 

 

KEY FINDINGS  
 
Evidence addressing the clinical effectiveness of neurotrophic stimulation therapy was limited to 
acupuncture in post-traumatic stress disorder and acupuncture or transcranial direct current 
stimulation in substance use disorders. Evidence for other components was not identified in the 
literature search. 
 
One systematic review and two randomized controlled trial demonstrated that acupuncture 
reduced symptoms of PTSD over 6 months of follow up. Two small randomized controlled trials 
demonstrated that compared to control or usual care, acupuncture significantly reduced 
symptoms of post-traumatic stress disorder, anxiety or depression. No significant difference was 
found in symptoms of post-traumatic stress disorder, depression or anxiety when acupuncture 
was compared to cognitive behavioral therapy or pharmacotherapy. 
 
Studies reported contradictory results for the effectiveness of acupuncture on craving in patients 
with substance abuse disorders. One small randomized controlled trial demonstrated that 
transcranial direct current stimulation reduced relapse rates in patients with alcohol 
dependence. 
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METHODS  
 
Literature Search Strategy 
A focused search (with main concepts appearing in title or major subject heading) was 
conducted on key resources including PubMed, The Cochrane Library, University of York 
Centre for Reviews and Dissemination (CRD) databases, Canadian and major international 
health technology agencies, as well as a focused Internet search. No filters were applied to the 
main focused search to limit the retrieval by study type. A second broader search (with main 
concepts appearing in the title, abstract or subject heading) was also included, however 
methodological filters were applied to limit retrieval to health technology assessments, 
systematic reviews, meta-analyses and randomized controlled trials. Where possible, retrieval 
was limited to the human population. The search was also limited to English language 
documents published between January 1, 2010 and June 18, 2015. 
 
Rapid Response reports are organized so that the evidence for each research question is 
presented separately.  

Selection Criteria and Methods 
 
One reviewer screened the titles and abstracts of the retrieved publications and evaluated the 
full-text publications for the final article selection, according to the selection criteria in Table 1. 
 

Table 1:  Selection Criteria 

Population 
 

Adult patients with PTSD or substance abuse (not smoking) 

Intervention 
 

Neurotrophic stimulation therapy (acupuncture, NeuroTrophic 
Stimulation, Neural Auricular Acupuncture, Neural Therapy, Bio-
Acupuncture/Acupoint Injection Therapy, Cranial Electro-Stimulation) 

Any component alone or in combination with each other 

Comparator 
 

Any or none 

Outcomes 
 

Symptom reduction, increased well-being, increased functional 
measures (such as a composite functional score or elements such as 
return to work), QoL 

Study Designs 
 

Health Technology Assessment / Systematic review / Meta-analysis/ 
Randomized Controlled Trials 

 
Exclusion Criteria 
 
Studies were excluded if they did not meet the selection criteria, were duplicate publications, or 
were published more than five years prior to the search date. Articles were also excluded if they 
were reported as part of an included HTA or systematic review.  

Critical Appraisal of Individual Studies 
 
Critical appraisal of a study was conducted based on an assessment tool appropriate for the 
particular study design. The AMSTAR checklist12 was used to critically appraise the systematic 
reviews. The Cochrane Collaboration’s tool for assessing risk of bias13 was used to critically 
appraise the randomized controlled trials.  
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For the critical appraisal, a numeric score was not calculated. Instead, the strengths and 
limitations of the study were described.  

SUMMARY OF EVIDENCE 
 
Quantity of Research Available 
 
A total of 526 articles were identified from the literature search and two articles from the grey 
literature search for a total of 528 articles; after screening of titles and abstracts, 79 were 
selected for full-text screening. Ten of the references screened met the inclusion criteria. 

A total of four systematic reviews were identified: two that addressed the use of acupuncture in 
PTSD,10,14 one that addressed the use of acupuncture for opioid addiction,15 and one that 
evaluated the role of neuromodulation in alcohol abuse.16 A total of six randomized controlled 
trials (RCT) were identified: three evaluating the role of acupuncture in PTSD,17-19 two 
addressing the role of acupuncture in substance abuse disorders,5,20 and one evaluating the role 
of tDCS in substance abuse disorders21. 

Appendix 1 describes the PRISMA flowchart of the included studies in the report.  

Summary of Study Characteristics 

Characteristics of the included systematic reviews and RCTs are summarized below and details 
are provided in Appendix 2 and 3.  

Systematic Reviews 
 
Four systematic reviews addressed the clinical effectiveness of one or more components of 
neuromodulation in PTSD10,14 or substance abuse disorders.15,16 Two were published in 
2014,10,15 one in 2013,14 and one in 2012.16 One systematic review was conducted in the United 
States of America,10 one in Belgium16 and two in Asia.14,15  
 
PTSD 
 
Two systematic reviews addressed the use of acupuncture in PTSD.10,14 Wahbeh and 
colleagues10 conducted a systematic review with the objective of including any trial that 
evaluated any complementary or alternative approach to treating PTSD. Relevant to this report, 
two randomized controlled trials of patients with PTSD comparing acupuncture with or without 
CBT to CBT alone were included. Both included trials were small with 84 patients in one trial 
and 91 in the other. Patients had PTSD from mixed types of trauma. Patients received two 1-
hour sessions of acupuncture per week for 12 weeks or one 2-hour session of CBT per week for 
12 weeks in one of the included trials. The patients in the second included trial were treated with 
30 minutes of acupoint stimulation and CBT or CBT alone every other day for one week. Kim 
and colleagues14 included a total of six studies (4 RCTs and 2 uncontrolled trials) in their 
systematic review of patients with PTSD. Sample sizes ranged from 34 to 276 participants. 
Included studies compared various types of acupuncture with or without CBT to a number of 
different comparators (CBT, sham, or pharmacotherapy). Outcomes reported varied across all 
the systematic reviews but generally included symptom scales for PTSD, and symptoms of 
depression or anxiety. 
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Substance abuse disorders 
 
One systematic review addressed the use of acupuncture for opioid addiction,15 and one 
addressed the role of tDCS in alcohol abuse.16 Boyuan and colleagues included 16 studies in 
their systematic review and sample sizes ranged from 40 to 220 participants.15 All of the 
included trials were RCTs and compared various types of acupuncture to several different 
comparators (pharmacotherapy, sham, or no treatment) in patients with opioid addiction. Lastly, 
Herremans and colleagues included one randomized sham-controlled cross-over study that 
addressed the clinical effectiveness of tDCS in patients with alcohol dependence.16 Outcomes 
reported varied across all the systematic reviews but generally included symptoms of craving, 
and symptoms of depression or anxiety. 
 
Randomized Controlled Trials 
 
Six RCT addressed the clinical effectiveness of one or more components of neuromodulation, 
specifically acupuncture and tDCS in PTSD17-19 or substance abuse disorders.5,20,21 Three RCTs 
addressed the use of acupuncture in PTSD17-19 and two RCTs addressed the use of 
acupuncture in substance use disorders.5,20 One RCT investigated the clinical effectiveness of 
tDCS in patients with alcohol dependence.21 One RCT was published in 2015,17 three in 
2014,18,20,21 one in 2012,19 and one in 2011.5 Three RCTs were conducted in the United States 
of America,17,18,20 one in China,19 one in Brazil,21 and one in Canada.5  
 
PTSD 
 
King and colleagues17 compared 3 weekly treatments of auricular acupuncture over 3 weeks to 
control in 29 war veterans with PTSD and sleep disturbance. Patients were all participants in a 
10-week residential PTSD program. Their mean age was 33 years old and average duration of 
PTSD symptoms was 5 years. Ninety percent of participants were enlisted in the military. 
Outcomes were measured during the fourth week (one week after the completion of 
acupuncture). Engel and colleagues18 compared twice weekly treatments of acupuncture over 4 
weeks to usual care in 55 active duty military personnel with PTSD. The mean age of study 
participants was 35 years and 60% were using either psychotropic medications or receiving 
counseling at baseline. Participants were followed for a total of 12 weeks. Wang and 
colleagues19 compared 30 minutes of acupuncture every other day for 12 weeks with paroxetine 
20mg nightly in 138 individuals with earthquake-induced PTSD. The average age of participants 
was 49 years and approximately 42% were men; no other patient characteristics were reported. 
Participants were followed for 3 to 6 months. Outcomes reported varied across studies but 
generally included symptoms of PTSD, anxiety, depression and sleep.  
 
Substance abuse disorders 
 
Chang and colleagues20 compared twice weekly treatments of auricular acupuncture for 10 
weeks to relaxation response therapy in 40 homeless veterans with substance abuse disorders. 
The average age of participants was 49 years and the majority were Caucasian (80%). The 
majority of patients were suffering from alcohol abuse (68%). Abuse of stimulants, heroin or 
benzodiazepines was reported in 33% of patients. Patients were followed while they were 
receiving auricular acupuncture or relaxation response therapy for a total of 10 weeks. Black 
and colleagues5 compared three 45-minute acupuncture sessions to sham acupuncture and 
relaxation therapy in 140 patients with substance abuse disorders. Twenty-nine percent of 
participants reported alcohol abuse, 17% cocaine, 31% nicotine, 11% opioids, benzodiazepines 
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or amphetamines. The average age of participants was 41 years and 51% of participants were 
male. Sixty-six patients had a baseline anxiety disorder. Outcomes were assessed before and 
after treatment. Klauss and colleagues21 compared tDCS for 13 minutes twice daily for 5 days 
with sham tDCS in 33 patients with alcohol dependence. The average age of participants was 
45 years and 97% were male. Patients were followed for up to 6 months. Outcomes reported 
varied across studies but generally included relapse rates, craving, anxiety, and depression.  
 
Summary of Critical Appraisal 
 
Strengths and limitations of the systematic reviews and RCTs are provided in Appendix 4.  

Systematic Reviews 
 
Overall, the quality of the four systematic reviews10,14-16 was fair. In all four systematic reviews 
the research question and inclusion criteria were established a priori. Comprehensive literature 
searches were performed and reported in all four systematic reviews. Kim et al.14 searched grey 
literature. It is unclear whether Wahbeh10 or Boyuan15 searched the grey literature. Herremans16 
did not perform a grey literature search and their search was limited to studies published in 
English. Study selection was performed independently and in duplicate in three of the four 
systematic reviews.10,14,15 Data abstraction was performed in duplicate by Kim et al.14 and 
completed by one reviewer and verified by a second reviewer in two other systematic 
reviews.10,15 Quality appraisal of included trials was performed and reported in three of the 
systematic reviews.10,14,15 Herremans et al.16 did not report the process used for study selection, 
data abstraction or quality appraisal. Two of the systematic reviews10,16 considered the quality of 
the included trials when formulating their conclusions. A list of included trials was reported for all 
four systematic reviews. A list of excluded studies was only provided by Kim et al.14 Details 
regarding the characteristics of included studies was well reported by Wahbeh10 and sparsely 
reported by the remaining three authors.14-16 Methods used to combine study outcomes was 
appropriate in two of the included systematic reviews.14,15 Only one systematic review14 explicitly 
reported considering the clinical heterogeneity of the included populations. Meta-analysis was 
not undertaken in the remaining two systematic reviews.10,16 One of the systematic reviews16 
included a single trial and the authors of the final systematic review felt that the included trials 
were too heterogeneous to combine.10 Likelihood of publication bias was not assessed or 
reported by any of the authors. All four systematic reviews clearly report that no conflicts of 
interest existed. However, none of the systematic reviews reported conflicts of interest for any of 
the included trials.  

Randomized Controlled Trials 
 
Overall, the quality of the six RCTs5,17-21 was poor. The studies were all small (sample size 
ranged from 29 to 140 participants) and there was a high risk of bias. Four of the six trials took 
place at a single center.17,18,20,21 The method of randomization was clearly reported in five of the 
six trials.5,17,18,20,21 Wang and colleagues19 did not report the method of randomization used to 
assign patients to treatment groups. There was a high risk of selection and performance bias in 
all six RCTs as none reported methods of allocation concealment or blinding of participants. 
Engel,18 Klauss,21 and Black5 reported that outcome assessment was blinded. However, only 
Black and colleagues5 reported how blinding of outcome assessment was undertaken. 
Reporting of study attrition or withdrawals varied widely across the included studies. The 
number of study participants who withdrew was reported by King,17 Wang,19 and Klauss.21 There 
was a high proportion of withdrawals (33%) in the trial by King17 and withdrawals were not 
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balanced between the two treatment groups (20% in the acupuncture group and 43% in the 
control group).Trials by Wang19 and Klauss21 had small (<10%) withdrawal rates. Engel and 
colleagues18 reported the number of study participants who withdrew (22%), but not the reason 
for the withdrawals. Black and colleagues5 had a large attrition rate (28%) and the reason for the 
withdrawals was not investigated. Chang and colleagues20 did not report the number or reason 
for study attrition. Across all trials, the results for the a priori study outcomes were reported. 
 
Summary of Findings 
 
The overall findings from the systematic reviews and randomized controlled trials are 
summarized below and details are available in Appendix 5 and 6.  
 

Clinical effectiveness of neurotrophic stimulation therapy for the management of post-traumatic 
stress disorder 
 
Systematic Reviews 
 
Wahbeh and colleagues10 found that both acupuncture and CBT decreased symptoms of PTSD 
significantly more than control after 12 weeks of treatment (P < 0.01). However, there was no 
statistically significant difference in the reduction of PTSD symptoms when comparing 
acupuncture to CBT (P = 0.29). Acupoint stimulation combined with CBT was found to be more 
effective than CBT alone (P < 0.01). Authors concluded that since acupuncture and acupoint 
stimulation are different treatment modalities, more research is required. Kim et al.14 found that 
based on the results of one RCT, there was no statistically significant difference in symptoms of 
PTSD, depression, or anxiety when acupuncture was compared to CBT after 24 sessions. 
However, compared to control, acupuncture significantly reduced symptoms of PTSD on the 
PSS-SR scale (mean difference [MD] -0.09, P = 0.001), depression on the HSCL-25 scale (MD 
-0.68, P = 0.02), anxiety on the HSCL-25 scale (MD -0.91, P = 0.003) and impairment on the 
SDI scale (MD -0.64, P = 0.03). When acupuncture was compared to treatment of PTSD with 
pharmacotherapy (selective serotonin reuptake inhibitor) no significant difference in PTSD 
symptoms on the CAPS scale (MD -0.13, 95% confidence interval [CI] -0.47 to 0.20, P = 0.43), 
depression on the HAMD scale (MD -0.25, 95% CI -0.59 to 0.08, P = 0.14) or anxiety on the 
HAMA scale (MD -0.16, 95%CI -0.5 to 0.17, P = 0.34) was found based on the results of a 
single RCT. Kim and colleagues14 concluded that the results of the systematic review are 
encouraging for the role of acupuncture in PTSD. However, given the limitations of the included 
studies, more research is required. 
 
Randomized Controlled Trials 
 
King et al.17 found that in patients with PTSD and sleep disturbance there was no significant 
difference between auricular acupuncture and control in objective or subjective measures of 
sleep (latency, number of awakenings, sleep onset, total sleep time, sleep efficiency or quality) 
at 5 weeks of follow up (P > 0.05).  No difference was found in the use of sleep medication 
between auricular acupuncture and control (P > 0.05). Sleep quality, measured by the 
Pittsburgh Sleep Quality Index Score, was not significantly different between the two groups at 5 
weeks (14.0 vs. 16.3, P = 0.082). Authors concluded that more research is needed to 
understand the role of auricular acupuncture in PTSD. Two studies18,19 demonstrated that 
acupuncture significantly reduced PTSD symptom severity from baseline to 12 weeks and 6 
months follow up (P < 0.0001 and P = 0.000, respectively). Engel18 found that the reduction in 
PTSD symptom severity on the CAPS and PCL scales was significantly greater with 
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acupuncture compared to usual care, P < 0.001 and P < 0.0001, respectively. Engel18 found a 
significant improvement in symptoms of depression (measured on the BDI scale), pain 
(measured on the NRS), and physical and mental well being (measured on the SF-36 PCS and 
MCS) at 12 weeks (P < 0.0001 for all outcomes). Engel concluded that acupuncture is an 
effective treatment modality for symptoms of PTSD. The results of this study should be 
interpreted with caution as the sample size was small with only 55 participants. Wang and 
colleagues19 found no significant difference in symptom severity of PTSD, depression or anxiety 
when acupuncture was compared to paroxetine (P > 0.05 for all outcomes). However, some 
evidence suggested that the rate of symptom improvement may be faster with acupuncture. 
 
Clinical effectiveness of neurotrophic stimulation therapy for the management of substance 
abuse disorders 
 

Systematic Reviews 
 
Boyuan and colleagues15 found that acupuncture did not significantly reduce opioid craving 
compared to placebo (standard mean difference [SMD] -0.04, 95% CI -0.4 to 0.33) or 
pharmacotherapy (buprenorphine was used in one trial, the other trial did not report the drug 
used; SMD 0.15, 95%CI -0.22 to 0.53). However, acupuncture did show a significant reduction 
in opioid craving compared to no treatment (SMD 0.68, 95% CI 0.08 to 1.29). Boyuan15 failed to 
demonstrate a reduction in craving with transcutaneous electric acupoint nerve stimulation 
(TEAS) compared to sham TEAS (SMD 1.49, 95% CI -0.43 to 3.4). Acupuncture significantly 
reduced symptoms of anxiety compared to placebo or no treatment (SMD 1.21, 95% CI 0.93 to 
1.50 and SMD 0.79, 95%CI 0.41 to 1.16, respectively). Compared to pharmacotherapy, 
acupuncture significantly reduced symptoms of anxiety (SMD 0.32, 95% CI 0.08 to 0.55). 
Acupuncture also significantly reduced symptoms of depression compared to placebo or no 
treatment (SMD 2.22, 95% CI 1.57 to 2.87 and SMD 1.99, 95% CI 1.55 to 2.43, respectively). 
The authors concluded that the results of their systematic review provided limited evidence for 
the effectiveness of acupuncture in the management of opioid addiction. The results of this 
systematic review should be interpreted in the context of the quality of the included trials. Six of 
the included studies were reported to be of high quality and the other 10 studies were 
considered to be of low quality. The systematic review published by Herremans16 found that 
tDCS temporarily reduced alcohol craving. The results of this study are limited by the small 
sample size (13 participants) and lack of control group. 
 
Randomized Controlled Trials 
 
Chang20 and Black5 found that auricular acupuncture and relaxation therapy both significantly 
reduced symptoms of anxiety in patients with substance abuse disorders, although no 
significant difference between treatment groups was found after 10 weeks or 2 weeks of follow 
up, P-value not reported (NR) and P ≥ 0.21, respectively. Chang20 also reported that both 
auricular acupuncture and relaxation therapy reduced craving but no significant difference was 
found between treatment groups (P = NR). Chang20 concluded that the results of their study 
demonstrated the value of both auricular acupuncture and relaxation therapy in substance 
abuse. Black and colleagues5 concluded that their study results failed to demonstrate a benefit 
of acupuncture when comparing anxiety scores before and after 3 treatment sessions. Klauss 
and colleagues21 found that tDCS significantly reduced the rate of relapse in patients with 
alcohol dependence at 6 months compared to sham tDCS (hazard ratio [HR] 0.35, 95%CI 0.14 
to 0.85, P = 0.02). Symptoms of craving, depression or anxiety, or quality of life were not 
significantly improved with tDCS compared to sham treatment.  
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Limitations 
 
Studies addressing the clinical effectiveness of components of neurotrophic stimulation therapy 
for the treatment of PTSD included two systematic reviews10,14 and three RCTs17-19. All of the 
included trials in PTSD specifically evaluated the effectiveness of acupuncture in the treatment 
of PTSD.10,14,17-19 The clinical effectiveness of other components of neurotrophic stimulation, 
alone or in combination, for the treatment of PTSD was not found as part of the literature 
search. The risk of bias in the studies included in the two systematic reviews10,14 varied greatly. 
The risk of bias in the two studies included in the systematic review by Wahbeh10 was low in 
one and high in the second. The quality of the four RCTs included in the systematic review by 
Kim and colleagues14 also varied widely. One RCT was considered to have a low risk of bias, 
one moderate, and two had a high risk of bias. All three of the individual RCTs17-19 included in 
this report that evaluated the clinical effectiveness of acupuncture in PTSD had a high risk of 
both selection bias and performance bias as none of the trials reported allocation concealment 
or blinding methods. Two of the trials17,18 had a high risk of attrition bias due to the large number 
of study participants who withdrew. The minimal clinically important difference for the scales 
used to assess the outcomes of the systematic reviews is unclear.  
 
Studies addressing the clinical effectiveness of components of neurotrophic stimulation therapy 
for the treatment of substance abuse disorders included two systematic reviews15,16 and three 
RCTs5,20,21. All of the included trials in substance abuse specifically evaluated the effectiveness 
of acupuncture5,15,16,20, with two exceptions that examined  tDCS.16,21 The clinical effectiveness 
of other components of neurotrophic stimulation, alone or in combination, for the treatment of 
substance abuse was not found as part of the literature search. The quality of the two 
systematic reviews overall was fair. However, the quality of the included trials varied greatly. Of 
the sixteen studies included in the systematic review by Boyuan and colleagues,15 six were 
considered high quality on the Jadad scale (score ≥3) while 10 were considered low quality 
(Jadad score <3). The systematic review by Herremans16 included only one small trial of poor 
quality. The risk of bias in the individual RCTs included in this report was high. All three of the 
RCTs5,20,21 had a high risk of selection bias as none of the trials reported methods for allocation 
concealment. Outcome assessment was blinded in one trial21 but not in the others.5,20 There 
was a low risk of attrition bias in one study21 and high in the other two RCTs.5,20 
 
Acupuncture regimens varied across all trials with respect to the location of needle insertion, 
frequency and duration of treatment, as well as number of acupuncture treatment sessions. As 
a result, the optimal acupuncture regimen for treating PTSD or substance abuse disorders is 
unclear. The sample sizes of the studies included in the systematic reviews and RCT for both 
PTSD and substance abuse were all small and studies took place at a single center, with the 
exception of one study19.  
 
Overall, the main limitations of this review are the heterogeneity of the intervention and 
comparators as well as overall high risk of bias in the included trials.  
 
CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING  
 

The evidence addressing the clinical effectiveness of neurotrophic stimulation therapy in the 
management of PTSD and substance abuse is limited to acupuncture and tDCS. Several 
studies found that acupuncture reduced symptoms of PTSD from baseline up to 6 months of 
follow up.10,18,19 Compared to control or usual therapy, acupuncture was shown to significantly 
reduced symptoms of PTSD, depression, or anxiety.14,18 One author18 also found a significant 
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improvement in physical and mental wellbeing when acupuncture was compared to usual care. 
However, there was no significant difference in the severity of PTSD symptoms, depression or 
anxiety when acupuncture was compared to CBT or pharmacotherapy.10,14,19  

Study outcomes for the use of acupuncture in patients with substance abuse are inconsistent 
depending on the comparator. One author15 found that acupuncture significantly reduced 
symptoms of anxiety compared to placebo, no treatment or pharmacotherapy in patients 
suffering from opioid abuse while others5,20 found that there was no significant difference on 
anxiety levels when auricular acupuncture was compared to relaxation therapy. The effect of 
acupuncture on craving also varied depending on the comparator. Boyuan15 and Chang20 found 
that when compared to placebo, pharmacotherapy or relaxation therapy, acupuncture did not 
significantly reduce craving. However, when compared to no treatment, acupuncture was shown 
to significantly reduce opioid cravings.15 tDCS was shown to reduce the rate of relapse in 
patients with alcohol dependence, although no difference in symptoms of craving, depression or 
anxiety were found.21 
 
Overall, the interpretation of the trials addressing neurotrophic stimulation therapy are limited by 
a high risk of bias, small sample size and short duration of follow up. The acupuncture regimens 
varied across all studies, which make drawing conclusions regarding the optimal acupuncture 
treatment regimen difficult. The studies evaluating tDCS in substance abuse were small and 
also had a high risk of bias. 
 
Neurotrophic stimulation therapy represents a novel approach to managing PTSD and 
substance abuse. Presently, there is a paucity of well-designed clinical trials supporting the use 
of components of neurotrophic stimulation either alone or in combination with each other. Based 
on the available evidence, the role of neurotrophic stimulation in the management of PTSD and 
substance abuse remains unclear.  
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ABBREVIATIONS  
 

PTSD  Post Traumatic Stress Disorder 
tDCS  transcranial direct current stimulation 
AA  auricular acupuncture 
CBT  cognitive behavioral therapy 
QoL  quality of life 
RCT  randomized controlled trial 
PSS-SR posttraumatic symptom scale-self report 
HSCL-25 self-rated Hopkins symptom checklist-25 
SDI  Sheehan Disability Index 
SSRI  selective serotonin reuptake inhibitor 
CAPS  clinician administered PTSD scale 
HAMD  Hamilton Depression Rating Scale 
HAMA  Hamilton Anxiety Rating Scale 
PCL  PTSD checklist 
BDI  Beck Depression Inventory 
NRS  Numeric rating scale for pain 
SF-36 PCS physical component summary score 
SF-36 MCS mental health component summary score 
SMD  standard mean difference 
TENS  transcutaneous electrical nerve stimulation 
NR  not reported 
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APPENDIX 1:  Selection of Included Studies 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

446 citations excluded 

77 potentially relevant articles 
retrieved for scrutiny (full text, if 

available) 

2 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand 
search) 

79 potentially relevant reports 

69 reports excluded: 
- irrelevant population (30) 
- published >5 years ago (9) 
- review article (6) 
- not intervention of interest (11) 
- no outcome of interest (5) 
- included in systematic review (3) 
- not study design of interest (5) 
 
 

10 reports included in review 

526 citations identified from 
electronic literature search and 

screened 
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APPENDIX 2:  Characteristics of Included Systematic Reviews 
 

First 
Author, 
Publication 
Year, 
Country 

Study 
Design, 
Length of 
Follow-up 

Patient 
Characteristics, 
Sample Size (n) 

Intervention Comparator(s) Clinical 
Outcomes 

Posttraumatic Stress Disorder 

Wahbeh10 
2014 
USA 

Systematic 
Review 
 
Follow-up 
(range): 1 
to 12 
weeks 

2 included 
studies (both 
RCT) 
 
All patients had 
a diagnosis of 
PTSD  
 
Sample size 
(range): 84 to 91 
 

Acupuncture (two 1 
hour sessions/week 
x 12 weeks)  
 
Acupoint 
stimulation + CBT 
(30 minute session 
every other day for 
1 week) 
 

CBT (one 2 hour 
session/week for 
12 weeks) 
 
CBT (30 minute 
session every 
other day for 1 
week) 

PTSD 
Symptoms 

Kim14 
2013 
Korea 

Systematic 
Review 
 
Treatment 
duration: 3 
to 36 
sessions 
(1 to 12 
weeks) 
 
Follow-up 
(range): 
NR 

6 included 
studies (4 RCT 
and 2 UCT) 
 
1 RCT from 
USA, all others 
from China 
 
All patients had 
a diagnosis of 
PTSD 
 
Sample size 
(range): 34 to 
276 
 

Acupuncture, 
auricular 
acupuncture, 
electro acupuncture 
+/- moxibustinon, 
acupoint 
stimulation +CBT 

CBT, control, 
SSRI 

Any relevant 
clinician 
administered 
PTSD, 
depression 
or anxiety 
scale 

Substance Abuse Disorders 

Boyuan15 
2014 
China 

Systematic 
Review 
 
Study 
duration 
(range): 
10 days to 
8 weeks 
 
Follow-up 
period 
(range): 
none to 6 
months 

Opioid addiction 
 
16 included 
studies (all RCT) 
 
Sample size 
(range): 40 to 
220 
 
 

Acupuncture (AA, 
TEAS, body 
acupuncture, 
electroacupuncture, 
Han’s acupoint 
nerve stimulator, 
scalp acupuncture) 
 

MMT, 
buprenorphine, 
placebo/sham/no 
treatment, body 
acupuncture, 
drug* 

Craving, 
anxiety, 
depression 
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First 
Author, 
Publication 
Year, 
Country 

Study 
Design, 
Length of 
Follow-up 

Patient 
Characteristics, 
Sample Size (n) 

Intervention Comparator(s) Clinical 
Outcomes 

Herremans16 
2012 
Belgium 

Systematic 
Review 
 
Follow-up 
(range): 
NR 

Alcohol 
dependence 
(after active 
drinking period 
or after 
detoxification) 
 
1 randomized, 
double blind, 
sham controlled 
cross over study 
evaluated tDCS 
in alcohol 
dependence 
 
Sample size 
(range): 1 to 19  
 

tDCS (anode 
right/cathode left or 
cathode 
right/anode left) 

None 

Craving on 
craving 
measured 
on VAS 

RCT=randomized controlled trial; UCT=uncontrolled clinical trial; USA=United States of America; 
NR=not reported; CBT=cognitive behavioral therapy; SSRI=selective serotonin reuptake inhibitor; 
PTSD=post-traumatic stress disorder; TEAS= transcutaneous electric acupoint nerve stimulation; 
MMT=methadone maintenance therapy; tDCS= transcranial direct current stimulation; VAS=visual 
analogue 
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APPENDIX 3:  Characteristics of Included Randomized Controlled Trials  
 

First 
Author, 
Publication 
Year, 
Country 

Study 
Design, 
Length of 
Follow-up 

Patient 
Characteristics, 
Sample Size (n) 

Intervention Comparator(s) Clinical 
Outcomes 

Posttraumatic Stress Disorder 

King17 
2015 
 
USA 

RCT 
(feasibility 
study) 
 
Treatment 
duration: 3 
weeks 
 
Follow-up: 
4 weeks 

War veterans 
with PTSD & 
sleep 
disturbance 
 
All participants 
were in a 10 
week residential 
PTSD treatment 
program 
 
N=29 
 
Age (mean)=33 
years±7.2 
Duration of 
PTSD symptoms 
(mean)=5.44±5.1 
Enlisted in 
Military: 90% 

Auricular 
acupuncture 
(insomnia 
regimen) 
(3 treatments / 
week x 3 weeks) 
 
Acupoints 
included: shen 
men, point zero, 
brain, thalamus 
point, pineal gland, 
master cerebral, 
insomnia points 1 
& 2, heart, occiput 
and forehead 

Control  

Sleep quality 
(PSQI) 

Engel18 
2014 
USA 

RCT 
 
Follow-up: 
12 weeks 

Active duty 
military with 
PTSD  
N=55 
Age (mean): 
34.8 (9.7) 
 
Use of 
psychotropic 
medications or 
counseling: 33 
(60%) 

Acupuncture (eight 
60 minute 
sessions twice 
weekly x 4 weeks) 
 
Acupoints: Urinary 
bladder 13, 14, 15, 
18, 20, 23; Liver 3; 
Intestine 4; Heart 
5, 7; Pericardium 
6; Kidney 3, 9; 
Ren 4, 15; Du 24; 
Ear Shenmen, 
Yintang 

Usual care 

Symptom 
improvement 
(PTSD 
check-list), 
CAPS, 
depression, 
pain 
severity, 
mental and 
physical 
health 
functioning 

Wang19 
2012 
China 

RCT 
 
Follow-up: 
3  to 6 
months 

Earthquake 
caused PTSD 
 
N=138 
Age (mean): 49 
years 
42% men 

Acupuncture (Ex-
HB 1, GV 20, GV 
24, GB 20 points 
all located on 
head) 30 minutes 
every other day for 
12 weeks 
 

Paroxetine 20 
mg nightly 

CAPS, 
HAMD, 
HAMA 
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First 
Author, 
Publication 
Year, 
Country 

Study 
Design, 
Length of 
Follow-up 

Patient 
Characteristics, 
Sample Size (n) 

Intervention Comparator(s) Clinical 
Outcomes 

Substance Abuse Disorders 

Klauss21 
2014 
Brazil 

RCT 
 
Early F/U: 
4 weeks 
 
Late F/U: 
6 months 

Alcohol 
dependence 
N=33 
Age (mean): 
44.8 (8.3) 
97% male 

tDCS (13 minutes 
twice daily for 5 
days) 

Sham tDCS 

Relapse, 
FAB. MMSE, 
OCDS, 
HAMD, 
HAMA 

Chang20 
2014 
USA 

RCT 
 
Follow-up: 
10 weeks 

Substance 
abuse (68% 
alcohol abuse) 
 
Homeless 
Veterans 
 
N=40 
Age (mean): 49 
years 
80% Caucasian 

Auricular 
Acupuncture 
(twice weekly for 
10 weeks) 
 
NADA protocol 5 
sites in each ear 
(Shen Men, 
Sympathetic, 
Kidney, Lung & 
Liver) 

Relaxation 
response 
therapy (weekly 
group sessions) 
 
 

Craving, 
Anxiety 
(STAI) 

Black5 
2011 
Canada 

RCT 
 
Follow-up: 
treatment 
duration 

Substance 
abuse (alcohol 
[29%], cocaine 
[17%], nicotine 
[31%], cannabis 
[11%], opioids, 
benzodiazepines 
or 
amphetamines) 
 
N=140 
Age (mean): 
41.2 years 
51% male 
66 had a 
baseline anxiety 
disorder 

Auricular 
acupuncture 
(NADA protocol)  
 
3 x 45 minute 
sessions over a 
period of ≤2 weeks 
 

Sham 
acupuncture 
 
Relaxation 
(control) group 

Anxiety 
(Spielberger 
State-Trait 
Anxiety 
Inventory) 
before and 
after each 
treatment 
session 

tDCS=transcranial direct current stimulation; RCT=randomized controlled trial; FAB=frontal 
assessment battery; MMSE=mini mental status examination; OCDS=obsessive compulsive drinking 
scale; STAI=State-Trait Anxiety Inventory for Adults; NADA=National Acupuncture Detoxification 
Association; CAPS=clinical administered PTSD scale; HAMD=Hamilton Depression Scale; 
HAMA=Hamilton Anxiety Scale; PSQI=Pittsburgh Sleep Quality Index; USA=United States of 
America; PTSD=post-traumatic stress disorder 

*specific drug used as comparator not specified 
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APPENDIX 4:  Critical Appraisal of Included Studies 
 
First Author, 
Publication Year 

Strengths Limitations 

Systematic Reviews 

Wahbeh
10

 2014  Trial design was stated a priori 

 A comprehensive literature search 
was performed 

 Duplicate study selection was 
performed 

 Quality appraisal of included 
studies was performed and 
reported 

 A list of included trials was 
reported 

 Characteristics of included trials 
was reported 

 Quality of included trials was 
incorporated into the conclusions 

 Authors reported no conflict of 
interest for the systematic review 

 Data abstraction was performed by one 
reviewer and verified by a second 

 Unclear whether trails were included 
regardless of their publication status. It 
was unclear whether grey literature was 
included 

 Meta-analysis was not undertaken 
because of heterogeneity of the included 
trials 

 A list of excluded trials was not reported 

 Likelihood of publication bias was not 
assessed 

 Conflict of interest of included studies was 
not reported 

Kim
14

 
2013 

 Trial design was stated a priori 

 Several medical data-bases, grey 
literature and trial registries were 
searched using a structured search 
strategy 

 Article screening and data 
abstraction was conducted by two 
independent reviewers 

 Quality of included studies was 
assessed using the Cochrane risk 
of bias tool. 

 Methods of combining study 
results were appropriate 

 A list of included and excluded 
studies was provided 

 Authors reported no conflict of 
interest for the systematic review 

 Likelihood of publication bias was not 
assessed 

 Characteristics of patients included in 
systematic review were not fully reported  

 With the exception of one RCT, included 
studies had a high or unclear risk of bias 

 Conflict of interest of included studies was 
not reported 

Boyuan
15

 
2014 

 Trial design stated a priori 

 Duplicate study selection was 
performed 

 A comprehensive literature search 
was performed 

 Quality appraisal of included 
studies was performed and 
reported 

 Methods used to combine study 
outcomes were appropriate 

 A list of included trials was 
reported 

 Authors reported no conflict of 
interest for the systematic review 

 Data abstraction was performed by one 
reviewer and verified by a second 

 Unclear whether trails were included 
regardless of their publication status. It 
was unclear whether grey literature was 
included 

 Characteristics of participants of included 
studies were sparsely reported 

 Likelihood of publication bias was not 
assessed 

 Conflict of interest of included studies was 
not reported 

 A list of excluded trials was not reported 

 Quality of included trials was not 
incorporated into the conclusions 
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First Author, 
Publication Year 

Strengths Limitations 

Herremans
16

 
2012 

 Trial design stated a priori 

 Several medical databases were 
searched using a structured search 
strategy 

 Quality of included studies was 
considered when formulating 
conclusions 

 A list of included trials was 
reported 

 Authors reported no conflict of 
interest for the systematic review 

 Search limited to studies published in 
English 

 Authors did not report on processes 
used for study selection, data abstraction 
or quality appraisal  

 Grey literature was not searched 

 A list of excluded studies was not 
reported 

 Conflict of interest of included studies 
was not reported 

 Likelihood of publication bias was not 
assessed 

 Characteristics of participants of included 
studies were sparsely reported 

Randomized Controlled Trials 

King
17

 
2015 

 Method of randomization reported 

 Number of withdrawals and reason 
for withdrawals was reported 

 Allocation concealment and blinding was not 
reported 

 Blinding of outcome assessment was not 
reported 

 Small sample size, single center 

 Large number of withdrawals (33%) 

Engel
18

 
2014 

 Method of randomization reported 

 Results for all outcomes selected a 
priori were reported 

 Outcome assessment was reported to be 
blinded for only one outcome measure 
(CAPS) 

 Number of study participants who withdrew 
fro the study were reported but the reason for 
withdrawal was not reported 

 Allocation concealment and blinding was not 
reported 

 Small sample size, single center 

Wang
19

 
2012 

 Number and reason for withdrawal 
reported 

 All outcomes stated a priori were 
reported in the results   

 Multi center in China 

 Method of randomization not reported 

 Allocation concealment and blinding was not 
reported 

 Concomitant and prior therapies not 
reported 

 Small sample size 

Klauss
21

 
2014 

 Method of randomization reported 

 Number of withdrawals and reason 
for withdrawals was reported, 
number of withdrawals was small 

 Outcome assessment was blinded 

 Participants, but not study personnel were 
blinded 

 Allocation concealment was not described 

 Small sample size, single center 

Chang
20

 
2014 

 Method of randomization reported 
 

 Number and reason for withdrawals was not 
reported 

 Allocation concealment and blinding was not 
reported 

 Small sample size, single center 

Black
5
 

2011 
 Method of randomization reported 

 Outcome assessment was blinded 

 Method of treatment allocation and blinding 
not reported 

 Large number of withdrawals and reason for 
withdrawals was not reported 

 Small sample size 
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APPENDIX 5:  Main Study Findings and Authors’ Conclusions (Posttraumatic Stress 
Disorder) 
 

First 
Author, 
Publication 
Year 

Main Study Findings Authors’ Conclusions 

Systematic Reviews 

Wahbeh, 
2014 

Acupuncture:  
After 12 weeks of treatment acupuncture 
and CBT decreased symptoms of PTSD 
more than control (P<0.01). There was no 
statistically significant decrease in PTSD 
symptoms between acupuncture and CBT 
(P=0.29) 
 
Acupoint stimulation + CBT is more 
effective than CBT alone at reducing the 
IES-R compared to CBT alone (P<0.01) 
 

More research is required since 
acupuncture and acupoint 
stimulation are different 
modalities 

Kim, 2013 Acupuncture vs. CBT (1 RCT):  
NS difference on PTSD symptoms, 
depression or anxiety scales 
Acupuncture vs. Control (1 RCT): 
PSS-SR: MD -0.09; P=0.001 
Depression (HSCL-25): MD -0.68; P=0.02 
Anxiety (HSCL-25): MD -0.91 P=0.003 
Impairment (SDI): MD -0.64 P=0.03 
Acupuncture vs. SSRI (1RCT): 
PTSD scale (CAPS): MD -0.13  
95%CI -0.47, 0.20 P=0.43 
Depression (HAMD): MD -0.25  
95%CI -0.59, 0.08 P=0.14 
Anxiety (HAMA) MD -0.16  
95%CI -0.5, 0.17 P=0.34 

The results of the systematic 
review are encouraging for the 
role of acupuncture in PTSD. 
However, due to small sample 
sizes, intervention and 
participant heterogeneity and 
overall poor quality of included 
studies, further studies are 
required.  

Randomized Controlled Trials 

King, 2015 AA vs. Control 
Objective sleep data collected by actigraph 
found no significant difference at baseline & 
week 5 (P>0.05 at both time points). Both 
groups demonstrated an increase from 
baseline to week 5. 
 
Subjective sleep data collected by sleep 
diary found no significant difference at 
baseline & week 5 (P>0.05 at both time 
points). Both groups demonstrated an 
increase from baseline to week 5. 
 
No difference in the use of sleep medication 

Further studies are needed to 
better understand the role of AA 
in PTSD 
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First 
Author, 
Publication 
Year 

Main Study Findings Authors’ Conclusions 

(P>0.05) 
 
Global PSQI Scores, mean (SD) 

 AA Control  P-
value 

Baseline 17.3 
(2.7) 

17.5 
(1.6) 

NR 

Week 5 14.0 
(3.4) 

16.3 
(2.8) 

0.082 

 

Engel, 2014 Acupuncture (n=28) vs. Usual Care (n=27) 
ΔPCL (baseline to 12 weeks) =19.8±13.3 
vs. 9.7±12.9, P<0.001 
ΔCAPS (baseline to 12 weeks)=35.0±20.26 
vs. 10.9±20.8, P<0.0001 
Secondary Outcomes: 
All demonstrated statistically significant 
difference between acupuncture and usual 
care in the change from baseline to 12 
weeks 
BDI: X2

3=101.9, P<0.0001 
NRS: X2

3=137.3, P<0.0001 
SF-36 PCS= X2

3=46.8, P<0.0001 
SF-36 MCS= X2

3=16.7, P<0.0001 

Acupuncture is effective for 
reducing PTSD symptoms. 
Larger trials and comparison to 
conventional treatments for 
PTSD are required. 

Wang, 2012 CAPS: 
Baseline 
Paroxetine (n=64): 66.8±21.3 
Acupuncture (n=63): 65.8±19.7 
6 weeks 
Paroxetine (n=64): 44.7±22.4 
Acupuncture (n=63): 39±20.3 
12 weeks 
Paroxetine (n=64): 31.2±18.9 
Acupuncture (n=63): 27.3±17.9 
3 months 
Paroxetine (n=64): 26.3±19.4 
Acupuncture (n=63): 20.4±15.5 
6 months 
Paroxetine (n=64): 21.8±18.7 
Acupuncture (n=63): 15.9±14.3 
HAMD 
Baseline 
Paroxetine (n=64): 12.7±5.2 
Acupuncture (n=63): 13.1±5.56 
6 weeks 
Paroxetine (n=64): 8.38±4.28 
Acupuncture (n=63): 7.69±4.44 

Acupuncture and paroxetine 
both significantly reduced 
CAPS, HAMD, and HAMA 
scores from baseline (P=0.000) 
 
No significant differences 
between groups in CAPS, 
HAMD or HAMA scores before 
or after treatment.  
 
The rate of reduction in CAPS, 
HAMD, and HAMA were 
significantly faster in the 
acupuncture group compared to 
the paroxetine group 
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First 
Author, 
Publication 
Year 

Main Study Findings Authors’ Conclusions 

12 weeks 
Paroxetine (n=64): 6.11±3.89 
Acupuncture (n=63): 5.22±3.86 
3 months 
Paroxetine (n=64): 4.88±3.65 
Acupuncture (n=63): 3.69±3.06 
6 months 
Paroxetine (n=64): 4.25±3.62 
Acupuncture (n=63): 2.98±2.99 
HAMA 
Baseline 
Paroxetine (n=64): 11.7±5.85 
Acupuncture (n=63): 11.6±5.11 
6 weeks 
Paroxetine (n=64): 7.61±3.86 
Acupuncture (n=63): 6.38±3.53 
12 weeks 
Paroxetine (n=64): 5.59±3.18 
Acupuncture (n=63): 4.65±3.44 
3 months 
Paroxetine (n=64): 4.70±3.2 
Acupuncture (n=63): 3.46±2.94 
6 months 
Paroxetine (n=64): 3.86±3.15 
Acupuncture (n=63): 2.95±2.85 

AA=auricular acupuncture; IES-R=Impact of Event Scale-Revised; NS=non-significant; 
CBT=cognitive behavioral therapy; MD=mean difference; PSS-SR=posttraumatic symptom 
scale-self report; HSCL-25=self-rated Hopkins symptom checklist-25; SDI=Sheehan Disability 
Index; CAPS=clinician administered PTSD scale; HAMD=Hamilton Depression Rating Scale; 
HAMA=Hamilton Anxiety Rating Scale; PCL=PTSD checklist; NRS=Numeric rating scale for 
pain; SF-36 PCS=physical component summary score; SF-36 MCS=mental health component 
summary score; PTSD=post-traumatic stress disorder; PSQI=Pittsburgh Sleep Quality Index; 
NR=not reported 
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APPENDIX 6:  Main Study Findings and Authors’ Conclusions (Substance Abuse 
Disorders) 
 

First 
Author, 
Publication 
Year 

Main Study Findings Authors’ Conclusions 

Systematic Reviews 

Boyuan, 
2014 

Opioid craving: 
Acupuncture vs. Placebo (n=172): SMD= -0.04 
95%CI: -0.4, 0.33 
TEAS vs. sham TEAS (n=229): SMD= 1.49 
95%CI: -0.43, 3.4 
Acupuncture vs. No treatment (n=95): SMD= 
0.68 95%CI: 0.08, 1.29 
Acupuncture vs. Drug (n=280): SMD=0.15 
95%CI: -0.22, 0.53 
Acupuncture + drug vs. Drug (n=256): 
SMD=0.24 95%CI:-0.03, 0.52 
 
Anxiety 
Acupuncture vs. Placebo (n=241): SMD=1.21 
95%CI: 0.93,1.50 
Acupuncture vs. No treatment (n=122): SMD= 
0.79 95%CI: 0.41,1.16 
Acupuncture vs. Drug (n=281): SMD=0.32 
95%CI: 0.08,0.55 
Acupuncture + drug vs. Drug (n=185): 
SMD=0.23 95%CI:-0.07,0.52 
 
Depression 
Acupuncture vs. Placebo (n=60): SMD=2.22 
95%CI: 1.57,2.87 
Acupuncture vs. No treatment (n=120): SMD= 
1.99 95%CI: 1.55, 2.43 
 

The authors concluded that 
the results of their 
systematic review provided 
limited evidence for the 
effectiveness of 
acupuncture in the 
management of opioid 
addiction 

Herremans, 
2012 

Craving (1 randomized, sham controlled cross-
over study [n=13]): 
Both active treatment (anode right/cathode left 
and anode left/cathode right) decreased 
symptoms of craving.  
Effect of sham stimulation on craving NR 
 

Only one included study 
evaluated tDCS in alcohol 
dependence. The results of 
this study showed that 
tDCS can reduce alcohol 
craving temporarily. 
Interpretation of results are 
limited by the sample size. 
Studies which evaluate 
multiple sessions of tDCS, 
with longer follow up in 
larger sample sizes are 
required. 
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First 
Author, 
Publication 
Year 

Main Study Findings Authors’ Conclusions 

Randomized Controlled Trials 

Klauss, 2014 Relapse at 6 months:  
8/16 tDCS vs. 15/17 sham 
HR=0.35 95%CI: 0.14,0.85 P=0.02 
 

Outcome 
Measure 

Sham 
n=17 

tDCS 
n=16 

P-value 

FAB Initial 10.3 12.3 0.03 

Final 12.2 14.1 0.03 

MMSE Initial 21.9 24.6 0.04 

Final 22.6 24.9 0.13 

OCDS Initial 8.4 7.3 0.43 

Final 3.3 2.8 0.66 

HAM-D Initial 9.4 8.6 0.77 

Final 5.7 6.8 0.74 

HAM-A Initial 12.5 11.0 0.67 

Final 7.6 7.1 0.88 

 
Quality of Life: 
No significant differences between treatment 
groups  
Patient overall perception of quality of life was 
significantly improved with tDCS (P0.02) 

tDCS reduced alcohol use 
relapse and increased 
patient perception of quality 
of life.  

Chang, 2014 Craving 
Significant reduction in craving before and after 
session in both AA and RR groups. 
 
Overall change score (combining all change 
scores for all sessions): 
AA: -1.04 P-value: 0.001 
RR: -0.43 P-value:0.02 
Adjusted change scores (for baseline craving) 
were not significantly different between the groups 
(P=NR) 
 
Anxiety: 
Significant reduction in anxiety before and after 
most sessions in both AA and RR groups. 
 
Overall change score (combining all change 
scores for all sessions): 
AA: -8.83 P-value <0.0001 
RR: -4.64 P-value:0.03 
Adjusted change scores (for baseline anxiety) 
were not significantly different between the groups 
(P=NR) 

Results demonstrate the 
value of regular AA and RR  
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First 
Author, 
Publication 
Year 

Main Study Findings Authors’ Conclusions 

Black, 2011 AA, sham acupuncture and Relaxation all 
significantly reduced State anxiety scores before 
and after treatment 
7.7 points 95%CI: 5.2, 10.2 P<0.001 
 
There was no difference in State anxiety score 
reduction between the 3 treatment groups 
(P≥0.21) 

This study failed to 
demonstrate a clinical 
benefit for AA in the 
treatment of substance 
abuse. 

IES-R=Impact of Event Scale-Revised; SMD=standard mean difference; AA=auricular 
acupuncture; FAB=frontal assessment battery; MMSE=mini mental status examination; 
OCDS=obsessive compulsive drinking scale; HAM-D=Hamilton depression rating scale; HAM-
A: Hamilton anxiety rating scale; RR=relaxation response; CI=confidence interval; TEAS= 
transcutaneous electric acupoint nerve stimulation; tDCS= transcranial direct current 
stimulation; NR=not reported; HR=hazard ratio 

 
 
 


