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Background : Acupuncture has been considered as a complementary or alternative therapy for children with tic disorders (TD), but its efficacy remains largely unknown. This study retrospectively examined the efficacy of acupuncture treatment for TD in children over the course of 12 weeks.

Methods: Data were collected from Traditional Chinese Medicine clinics in a public pediatric hospital in Shanghai between June 2020 and March 2021. A total of 250 patients with TD were included in the study, with 122 patients exposed to acupuncture therapy combined with conventional treatment (observation group), and 128 patients exposed to conventional treatment alone (control group). Propensity score matching analyses were used to balance baseline characteristics, resulting in 78 matched patients for each group. Reductions in the Yale Global Tic Severity Scale (YGTSS) total score were analyzed in the two groups after 12 weeks of treatment.

Results: The two groups reached equilibrium in terms of baseline demographic characteristics and YGTSS total score after the propensity score matching (P > 0.05). Compared to the control group, the reduction in the YGTSS total score after 12 weeks of treatment was greater for the observation group (OR = 2.94, 95% CI: 1.03, 8.39, P = 0.04), and this association was stronger for patients who had significant vocal tics (β = 0.29, 95% CI: 0.88, 2.68, P = 0.001). The clinical efficacy for the observation group was significantly better than the control group.

Conclusions: We provided preliminary evidence supporting the therapeutic effect of acupuncture for TD in children. Hence, our findings indicate that acupuncture could be an adjuvant treatment efficacious for TD in children, especially for vocal tics.
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INTRODUCTION

Tic disorders (TD) are neuropsychiatric disorders characterized by the presence of involuntary contractions of muscle groups that result in motor movements or verbal utterances and sounds. The prevalence of TD in China is ~6.1%, and the ratio of males to females is ~2–3:1 (1). TD and accompanied comorbidities can lead to decreased quality of life and dysfunction, including emotional instability and poor sleep quality (2). Although comprehensive behavioral intervention for tics (CBIT) is recommended as the first-line treatment for children with TD, its accessibility is limited due to higher demands on expertise and lacking of experience and confidence among clinicians and parents (3, 4). Moreover, scarce evidence endorses the use of deep brain stimulation (DBS) in the treatment of tic disorders (5). Additionally, pharmaceutical treatments such as Aripiprazole and other dopamine receptor blockers often induce side effects, including sedation, somnolence, increased appetite, and thus often have limited acceptance and compliance (6). Consequently, it is critical to develop complementary or alternative therapy, and determine the efficacy in favor of better and more comprehensive treatment for children with TD.

Acupuncture has been implemented in China for more than 2,000 years. This treatment modality has many advantages as compared with drug therapy in the treatment of certain diseases, in terms of safety, effectiveness, convenience, and fewer side effects. Therefore, acupuncture is considered as a valid and effective complementary or alternative therapy (7), and commonly used to prevent and treat neurological and psychological illnesses (8). However, empirical evidence are required to evaluate the efficacy of this treatment modality for TD (9). To our best knowledge, sporadic studies revealed beneficial effects of acupuncture in the treatment of TD in children, even more efficacious than pharmaceutical medications alone, whereas these findings should be confirmed through more investigations due to small sample sizes and poor design quality (10).

Traditional Chinese acupuncture theory states that health is achieved by maintaining an uninterrupted flow of Qi. The needling sensation of Deqi during acupuncture is the key factor influencing acupuncture outcome. Emerging neuroimaging studies provided new evidence for the neuromodulation effect of Deqi during acupuncture in patients with ischemic stroke (11) and depression (12), which might be extended to children with TD.

Propensity analysis has been widely applied in epidemiology with the development of hospital informatization. This statistical approach can effectively control for confounding bias, and make groups comparable, especially suitable for examining the treatment efficacy in real clinical settings. In the current study, a propensity score matching (PSM) was performed to balance patients' baseline data, and the clinical efficacy of acupuncture treatment combined with conventional treatment compared to conventional treatment alone was observed in patients with TD after adjusting for confounding factors, referring to reporting and guidelines in propensity score analysis (13). Our study would provide additional evidence on the efficacy of acupuncture for TD in children.



METHODS


Participants

This study was based in part on data collected from Traditional Chinese Medicine (TCM) clinics in a public pediatric hospital in Shanghai, between June 2020 and March 2021. Original data included information on demographic characteristics, medical care facilities, outpatient visits, visit dates, diagnostic codes, and prescriptions. We included 250 patients diagnosed with TD by using the Diagnostic and Statistical Manual of Mental Disorders, version 5 (DSM-5): 122 patients received acupuncture therapy combined conventional treatment (observation group) and 128 patients received conventional treatment only (control group). The patients were divided into the two groups by the actual treatments they had received. The choose of the treatments in the real clinical settings was a shared decision by the attending doctors and patients (their parents). After 1:1 propensity score matching, 78 patients for each group were included in the final analysis (Figure 1). Exclusion criteria were as follows: (1) TD accompanied by mental, behavioral, and developmental comorbidities, such as attention-deficit hyperactivity disorder (ADHD) or obsessive-compulsive disorder (OCD), depression and anxiety; (2) missing information for age and sex. Inclusion criteria were as follows: (1) patients who met the diagnostic criteria for TD in the DSM-5; (2) patients aged 4–16 years; (3) a (YGTSS) total score ≥14; and (4) patients treated with acupuncture therapy for at least 3 months. The progress of each patient's treatment was followed up by a professional doctor over the phone or in an outpatient clinic. The primary follow-up tool was the YGTSS, which was used to assess the severity of the patient's condition. This study was approved by the Ethics Committee of the Shanghai Children's Medical Center, Shanghai Jiao Tong University School of Medicine (SCMC IRB-K2019080-2). This study was conducted in accordance with the Declaration of Helsinki and its later amendments.
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FIGURE 1. Study flow diagram. Observation group, acupuncture combined with conventional treatment. Control group, conventional treatment; BMI, body mass index.




Interventions

All patients were treated for more than 12 weeks, according to established medical protocols (14). The control group received clinical guidance based on standard conventional medical diagnosis and treatment for pediatric patients. Conventional treatment included psychological behavior therapy, medicine, and Massage alone or in combination. Some patients were given traditional Chinese medicine granules, adjusted based on the individual features of each patient (15). The observation group received acupuncture therapy with sterile single-use acupuncture needles (size 0.18 ×13 mm, manufactured by Suzhou Medical Products Co., Suzhou, China, Ltd.). The type of acupuncture was categorized into manual acupuncture, which can be identified by the treatment codes Ex-HN01 (Sishencong), GV24 (Shenting), ST8 (Touwei), and GB8 (Shuaigu). If the patient had facial symptoms, this treatment was supplemented with LI4 (Hegu). If the patient had symptoms of blinking and frowning, EX-HN3 (Yintang) and EX-HN4 (Yuyao) were added. If the patient presented with a strange sound in the throat, CV22 (Tiantu) and EX-HN4 (Yuyao) were sometimes implemented. Acupuncture points were named according to Standard Acupuncture Nomenclature.

The acupuncture procedures were conducted when the participants sat in chairs. After routine skin disinfection, nine sterile single-use acupuncture needles were inserted vertically for 0.5–2 mm until the patients experienced De qi (a sensation including sourness, numbness, tingling, aching, and a propagated feeling along the meridians). The needles were left in the acupoints for 20 min without any further manipulation. The ACWCT group received acupuncture three times a week. Acupuncture treatment was treated by an experienced acupuncture therapist.



Outcome Measurement

The tic symptoms of each patient were evaluated on the YGTSS by an appointed professional that blinded to the interventions at baseline, and weeks 4 and 12 (16). The primary efficacy outcome measure was the reduction rate for the YGTSS total scores. These scores were compared from baseline (week 0) to post-treatment (weeks 4 and 12). The YGTSS rates motor and vocal tics separately on a 0–5 scale (where 0 = none and 5 = most severe), and within five domains (number, frequency, intensity, complexity, and interference); this results in a maximum possible score of 50 (17). Meanwhile, according to the YGTSS established by the American Academy of child psychiatry, patients' curative effect was evaluated on the reduction rate's judgment index (18). Reduction rate = [(pre-treatment scale score- post-treatment scale score)/pre-treatment scale score] ×100%. Basic recovery: score reduction rate of ≥ 95%. Remarkable effect: score reduction rate 70–95%, significantly improved symptoms. Effective: reduction rate 30%-70%, relieving symptoms. Invalid: score reduction rate <30%, the symptoms were not significantly improved or aggravated. The secondary outcome measure was the YGTSS entry score.



Statistical Analysis

All statistical analyses were performed using Statistical Package for Social Sciences software, version 26.0 (SPSS, Inc., Chicago, IL, US), with a significance level of p = 0.05 and two-sided tests. Missing data were addressed by using multiple imputation. Descriptive statistics were provided to compare the characteristics of the two groups before and after matching. The 1:1 propensity score method was used to match an equal number of patients based on characteristics including sex, age, household registration, parental education level, family structure, body mass index, heredity, and YGTSS score; matching was conducted according to each patient's propensity score through nearest neighbor matching with a caliper value of 0.01. The method was used to reduce selection bias and influence of covariates on the comparisons. T-tests were used to analyze differences in characteristics between acupuncture users and non-acupuncture users. Multivariate logistic regression models were used to evaluate whether acupuncture therapy affected YGTSS reduction rates at weeks 4 and 12. Linear regression analyses were used to analyze the YGTSS total scores and score differences before and after treatment.




RESULTS


Patients' Baseline Characteristics

Table 1 presents the patients' baseline characteristics before and after matching. Before matching, the two groups were significant different in residence location, highest education level of both parents, and YGTSS total score. After 1:1 propensity score matching, the patients' baseline characteristics of the two groups were similar. The proportion of boys was higher than that of girls in both groups, with an approximate male to female ratio of 3:1. Most patients had residence location of Shanghai, with parents having highest educational level of bachelor's degree and above, and from a complete family (lived with both biological parents).


Table 1. Patients' baseline characteristics before and after matching.
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Improvements in YGTSS Scores

Figure 2 shows the comparative reduction rates between the two groups after 4 weeks of treatment. The moderate effective classification of the two groups was only statistically significantly different after 4 weeks of treatment (OR = 2.87, 95% CI = 1.33, 6.18, P = 0.007). Figure 3 presents a comparison of the efficacy classifications after 12 weeks of treatment. In contrast to the effect grade after 4 weeks of treatment, there were statistically significant differences in the remarkable effective rate and recovery rate at the end of the treatment period (OR = 3.05, 95% CI = 1.11, 8.38, P = 0.03; OR = 2.94, 95% CI = 1.03, 8.39, P = 0.04).


[image: Figure 2]
FIGURE 2. Comparison of YGTSS reduction rate after 4 weeks treatment after PSM (n = 78 for each group). Observation group, acupuncture combined with conventional treatment; Control group, conventional treatment. YGTSS, Yale Global Tic Severity Scale; OR, odds ratios; CI, confidence interval.
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FIGURE 3. Comparison of YGTSS reduction rate after 12 weeks treatment after PSM (n = 78 for each group). Observation group, acupuncture combined with conventional treatment; Control group, conventional treatment. YGTSS, Yale Global Tic Severity Scale; OR, odds ratios; CI, confidence interval.


As presented in Figure 4, there was a statistically significant difference in YGTSS scores between the two groups at 4 and 12 weeks of post-treatment (β = 2.94, 95% CI = −0.33, 5.54, P = 0.03; β = 2.96, 95% CI = 0.67, 5.26, P = 0.01, respectively). Then, we analyzed the differences in total YGTSS scores between measurements at baseline and 12 weeks of treatment. Linear regression analyses demonstrated that clinical symptoms in the observation group were milder than those observed in the control group (β = −2.81, 95% CI = −5.45, −0.17, P = 0.04).


[image: Figure 4]
FIGURE 4. Comparison of the total YGTSS scores after 12 weeks treatment after PSM (n = 78 for each group). Observation group, acupuncture combined with conventional treatment; Control group, conventional treatment. YGTSS, Yale Global Tic Severity Scale; CI, confidence interval.


We further compared motor tics, vocal tics, and overall impairment rating scores between the two groups. The observation group had statistically significant differences in vocal tic scores against the control group (4 weeks: β = 1.54, 95% CI = 0.36, 2.72, P = 0.01; 12 weeks: β = 0.29, 95% CI = 0.88, 2.68, P = 0.001).



Adverse Events

The treatment was done by a doctor specialist in acupuncture for Traditional Chinese Medicine. Regarding to minor reactions to treatment, some patients reported a momentary tingling pain, and the pain disappeared immediately after the acupuncture treatment. Also, few cases reported mild local bleeding, which was stopped within 1 min when pressed by medical cotton. Behavioral techniques such as demonstration, and distraction were applied to reduce the patient's fear of the procedure, and increase the friendliness and compliance.




DISCUSSION

The current study presented a preliminary examination of the efficacy of acupuncture treatment for children with TD in real clinical settings, using a propensity score-matched analysis. First, we found that the incidence of moderate efficacy was significant higher in the observation group than that in control group after 4 weeks of treatment. Second, patients treated with acupuncture combined with conventional therapy showed better recovery rates than those treated with conventional therapy alone after 12 weeks of treatment. Third, we observed that acupuncture treatment had additional beneficial effect in alleviating TD symptoms in children when combined with conventional treatment, especially for vocal tics. Considering the disadvantages and challenges of traditional treatments for tics in children as aforementioned (19, 20), our findings have significant implications in endorsing acupuncture as a complementary or alternative therapy for TD in children (21). In particular, as acupuncture has friendly accessibility and low cost in China, the current study is of great value for inspiring more efforts to search for its scientific base and underlying mechanisms, and scale-up its implementation.

Acupuncture is considered as an effective treatment method within TCM, but emerging studies indicate that acupuncture even has better short-term effect than pharmaceutical treatment for TS, and can improve the effect of pharmaceutical treatment on TS as an adjuvant therapy (22). Furthermore, acupuncture therapy may have fewer adverse effects and lower recurrence rates (23). Adding to existing literature on the efficacy of acupuncture for TD in children, the current study suggests that acupuncture is more efficacious for improving vocal motor tics, but has relatively limited efficacy for motor tics and overall impairments. At present, the mechanism for acupuncture in the treatment of TD in children is unclear. The vocal tics are mainly involving the muscles of mouth, throat, and nose. In TCM, vocal tic disorders can be attributed to the dysfunction of zangfu organs. The history of recurrent invasions of food irritation and infections results in excessive heat in the lung and stomach, which in turn causes the onset of vocal tics. Liver qi later transforms into fire, disturbing the mind, leading to the repetition of vocal tics (24). Therefore, it is possible that acupoint stimulation may improve the imbalance in heat disturbances in the body that causing vocal tics.

Current literature suggest a multifactorial etiology in TD, including immunological vulnerability, dysregulation of neurotransmission, and abnormal receptors (25, 26). Generally, acupuncture is often implemented to treat musculoskeletal problems of the four limbs, and attenuate inflammation through the vagus nerve that is mediated by dopamine (27, 28). Evidence suggest that acupuncture inhibits the production of IL-1 and other inflammatory cytokines via vagus nerve stimulation (29). Additionally, previous neuroimaging studies indicate that acupuncture may have neuromodulation effect (11, 12). Brain response to acupuncture stimuli encompasses a broad network of regions consistent with not just somatosensory, but also affective and cognitive processing, and executive functions (30). At present, whether the identified efficacy of acupuncture on TD in children works through these paths remains unclear and requires more investigations.


Limitations and Strengths

Our study had several limitations. First, this is a retrospective study conducted in real clinical settings without pre-registered protocol, and thus the findings should be considered as preliminary, and require replication by randomized controlled trials in the future. Second, the lack of a same evaluator and the fact that the post-treatment evaluation was sometimes done over the phone could result in assessment bias. Third, placebo effects could lie in the control group and observation group, and would be hardly to exclude due to the study design. Beyond subjective measurements, future studies would better include biochemical data to support the observed findings and clarify the mechanism. Lastly, further efforts should examine whether the findings can be generalized to other health care systems such as Europe where acupuncture is not widely accessible and refundable. The study's main strengths are application of propensity score matching to balance baseline characteristics of the comparing groups, relatively large number of subjects, and long treatment duration. The findings of this retrospective study shed light on the efficacy of acupuncture for TD in children in real clinical settings, and should inspire future randomized clinical trials and studies exploring the underlying mechanisms.




CONCLUSIONS

Our retrospective and propensity score-matched study provided preliminary evidence supporting the therapeutic effect of acupuncture for TD in children. The findings indicate that acupuncture could be an adjuvant treatment efficacious for TD in children, especially for vocal tics. Randomized controlled trials are needed to further investigate the efficacy and mechanisms of acupuncture in the treatment of TD in children.
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