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Abstract 19 

Background: Schizophrenia is a severe psychiatric disorder that has a large impact on patients’ 20 
lives. In addition to Western medicine, the use of additional treatments, such as acupuncture, in 21 
treating the positive, negative, and cognitive symptoms is increasing. 22 

Methods: We conducted a systematic review on the use of acupuncture as an add-on treatment for 23 
patients with schizophrenia that are in regular care, with a special focus on the treatment of the 24 
often accompanying co-morbid sleep disorders. In this study, we searched the Medline, 25 
ScienceDirect, Cochrane Library, Scopus, and ERIC databases with a cut-off date of December 31, 26 
2017, thereby following the guidelines of the Preferred Reporting Items for Systematic Reviews and 27 
Meta-analysis (PRISMA) protocol. 28 

Results: Our search resulted in 26 eligible studies. Most studies showed limited evidence for the 29 
use of acupuncture as add-on therapy in the treatment of clinical symptoms, but beneficial effects 30 
have been reported in the treatment of co-morbid sleep disorders. 31 

Conclusions: Limited evidence was found for the use of acupuncture as add-on therapy in the 32 
treatment of patients with schizophrenia; however, positive results were found in the treatment of 33 
sleep disorders, but this result needs to be confirmed in large, randomized, controlled trials. 34 
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1. Introduction 41 

Schizophrenia is a severe psychiatric disorder with a worldwide prevalence estimated 42 
somewhere between 0.3% and 0.7% [1]. More men than women are diagnosed with schizophrenia 43 
[2], with a male/female ratio of 1.4 to 1 [3]. Furthermore, the onset of the disorder is frequently 44 
reported to be several years earlier in men than in women [4]. For instance, in a study by Castle and 45 
colleagues [5], the peak age of onset of the disorder was found to be between 20 and 28 years of age 46 
for men compared to 26 and 32 years of age for women. In addition, the incidence of schizophrenia 47 
was found to be higher in cities compared to the countryside [6], and this seems to be especially the 48 
case for men [6]. 49 

Patients with schizophrenia suffer from positive symptoms, negative symptoms, and 50 
cognitive symptoms [7]. The positive symptoms refer to symptoms that are visible in patients with 51 
schizophrenia, for instance auditory, visual, olfactory, gustatory, or tactile hallucinations, delusions, 52 
etc., but are not present in healthy individuals [8]. On the contrary, the negative symptoms are 53 
symptoms that are present in healthy individuals, but are not visible in patients with schizophrenia. 54 
Here, one can think of the following examples: flat affect, inability to experience pleasure, emotional 55 
withdrawal, sleep problems, active social avoidance, lack of motivation, etc. [9]. Finally, the 56 
cognitive symptoms refer to the problems that patients with schizophrenia experience in the 57 
cognitive domain, for instance, problems with (working) memory, focused and sustained attention, 58 
problem solving, etc. [10]. The positive symptoms appear during psychotic episodes while the 59 
negative and cognitive symptoms are often already visible before the first psychotic episode. [11]. 60 
That some symptoms interfere with each other is important to note; for instance, many patients with 61 
schizophrenia suffer from sleep problems, and as a result, they are tired and perform worse on 62 
cognitive tasks. Finally, the positive, negative, and cognitive symptoms have a large and often 63 
long-term impact on the patient’s life, and about ten percent of patients with schizophrenia 64 
eventually commit suicide [12]. 65 

The use of medications is still the cornerstone of disease management in patients with 66 
schizophrenia [13]. First- or second-generation antipsychotics are often prescribed [14]. However, 67 
despite their successes in the treatment of schizophrenia, several adverse effects exist, such as an 68 
increased risk of diabetes [15], extrapyramidal side-effects [16], tardive dyskinesia [17], weight gain 69 
[18], metabolic changes [19], high drop-out rates [20], etc. Moreover, that large inter-individual 70 
differences exist in responses to the (long-term) use of antipsychotics is important to note [21]. 71 

Because of the above factors, the use of add-on therapies in the treatment of patients with 72 
schizophrenia is increasing. Nowadays, a large number of intervention techniques are available, 73 
such as psychotherapy [22], social skills training [23], sleep training [24], family therapy [25], 74 
vocational rehabilitation [26], etc., but with different rates of success. Here, we will focus on one 75 
specific treatment technique, namely, acupuncture [27]. Although acupuncture has a long tradition 76 
in Eastern medicine in the treatment of patients with schizophrenia, it is a relatively new add-on 77 
treatment technique in the West, and many questions and uncertainties exist about its effects. Can 78 
acupuncture be safely applied to such a vulnerable patient group? Can acupuncture be beneficial as 79 
an add-on treatment technique in patients with schizophrenia, and if this is indeed the case, does it 80 
affect mostly the positive, negative, or cognitive symptoms? 81 

The aim of the present study is to provide an overview of what has been done and what is 82 
known to date about the use of acupuncture as an add-on treatment for patients with schizophrenia. 83 
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The focus will be on the safety issue of using acupuncture in this vulnerable patient group and on 84 
the treatment of the characteristic positive, negative, and cognitive symptoms of the disorder and 85 
the accompanying sleep disorders. We expect to find that acupuncture can be safely used in the 86 
treatment of schizophrenia. Moreover, we hypothesize that acupuncture will be able to treat the 87 
positive and negative symptoms of those patients, but only to a certain degree. Finally, we expect to 88 
find that acupuncture will alleviate the sleep disorders and the cognitive symptoms of patients with 89 
schizophrenia. 90 
 91 

2. Materials and Methods 92 

 93 
2.1 Search strategies 94 

We conducted a systematic review (registration number: NTR3132) on the use of acupuncture 95 
as an add-on treatment for patients with schizophrenia that are in regular care, with a special focus 96 
on the treatment of the often accompanying co-morbid sleep disorders. In this study, we searched 97 
the Medline [https://www.ncbi.nlm.nih.gov/pubmed/], ScienceDirect 98 
[https://www.sciencedirect.com/], Cochrane Library [http://www.cochranelibrary.com/], Scopus 99 
[https://www.elsevier.com/solutions/scopus], and ERIC [https://eric.ed.gov/] databases with a 100 
cut-off date of December 31, 2017, thereby following the guidelines of the Preferred Reporting Items 101 
for Systematic Reviews and Meta-analysis (PRISMA) protocol [28]. We used the following 102 
combinations of keywords in our search: “schizophrenia” and “acupuncture”, “psychosis” and 103 
“acupuncture”, “schizophrenia” and “scalp acupuncture”, “psychosis” and “scalp acupuncture” 104 
and “auditory hallucination” and “acupuncture”. Only studies that used (verum) acupuncture in the 105 
treatment of patients with schizophrenia were selected in our review; studies involving other 106 
modalities, such as electro-acupuncture [29], laser-acupuncture [30], acupressure [31], etc., were 107 
excluded in order to be able to compare the study results. We also included studies that had been 108 
published in languages other than English (e.g., Chinese, Japanese, etc.), as long as the abstract had 109 
been published in English. 110 

 111 

2.2. Study selection and data extraction 112 

Two authors (H.S. and P.B.) independently searched the Medline, ScienceDirect, Cochrane 113 
Library, Scopus, and ERIC databases. The study selection and data extraction were independently 114 
performed by two different authors (M.N. and S.Y.). The extracted data consisted of the following 115 
information: the authors and the title of study, the journal in which the study had been published, 116 
the publication year, the number of patients with schizophrenia that had been included in the study, 117 
information about the exact methodology that had been used, the risk of bias, the kind of treatment 118 
intervention, the details of the control interventions (if any), and finally, the effects of acupuncture 119 
treatment on the patient(s) with schizophrenia and the conclusions that had been drawn by the 120 
authors of the study. In cases of disagreement, two different authors (S.L. and S.H.L.) were asked to 121 
evaluate the study in question for inclusion in this review. In the end, in all cases, consensus was 122 
reached among all six authors. 123 

 124 
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3. Results 125 

As can be seen in Figure 1, our search resulted in 97 articles, of which 38 articles were relevant, 126 
but only 26 of those 38 satisfied the inclusion criteria and were, thus, eligible for inclusion in this 127 
review. Of the 26, 7 were randomized controlled trials [32‒38], 12 were case studies [39‒50], and 7 128 
were review studies [50‒56]. With respect to the demographic background of the acupuncture 129 
research on schizophrenia, the studies were conducted on several continents, with 9 (34.62%) having 130 
been conducted in Asia (e.g., China, Korea, and Japan) [e.g., 35,36,39‒42, etc.], 13 (50%) in Europe 131 
(e.g., Germany, The Netherlands, United Kingdom, and Belgium), 2 (7.69%) in the Middle East 132 
(Israel) [50,61], 1 (3.85%) in Africa (Tunisia) [34], and 1 (3.85%) in the United States. However, of the 133 
13 studies done in Europe, only one (1/13 = 7.69%) was conducted solely in Europe [46]. The other 12 134 
(12/13 = 92.31%) were European/Asian collaborations with China or Korea as a partner [e.g., 135 
32,33,37,55, etc.]. Remarkably, only one old study from 1979 [48] on acupuncture in the treatment of 136 
patients with schizophrenia has been conducted in the USA so far, even though the USA currently 137 
plays a key role in worldwide acupuncture research [e.g., 57,58, etc.]. 138 
 139 

 140 

Figure 1. Overview of the study selection. 141 

 142 

3.1. Safety issue 143 

Patients with schizophrenia are a very vulnerable patient group [59]; therefore, exploring first 144 
what is known about the safety of using acupuncture in this specific patient group is important. As 145 
mentioned before, these patients suffer from delusions and hallucinations [60]. As such, these 146 
patients can easily perceive the acupuncture needles differently; i.e., they could include them in 147 
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paranoid thoughts and think that people can control and register their thoughts via the needles, etc. 148 
In order to guarantee the safety of the patients, group acupuncture therapy in which an 149 
acupuncturist is always present is often used instead of individual acupuncture [32]. Serious 150 
side-effects of acupuncture treatment have not been reported in the literature [62]. MacPherson and 151 
colleagues conducted several studies [e.g., 62,63,64, etc.] on the safety aspect of acupuncture 152 
treatment in general and found it to be a safe treatment, as long as the acupuncture was conducted 153 
by regulated practitioners [64]. No serious side-effects have been found [63], and in about 1% of the 154 
treatments, minor adverse side-effects, such as mild bruising, pain, and bleeding, have been 155 
reported [62]. Moreover, the use of acupuncture to treat patients with schizophrenia was reported to 156 
be safe in the literature, as well [33]. Although anxiety exists about providing acupuncture treatment 157 
to patients with schizophrenia, especially in the West, in the present review, no evidence was found 158 
that those patients cannot be safely treated with acupuncture as long as precautionary measures 159 
(e.g., always one therapist present, group therapy) are taken into account; moreover, the use of 160 
needles did not seem to evoke any negative emotional reactions. 161 
 162 

3.2. Positive and negative symptoms 163 

Overall, most studies showed limited evidence for the use of acupuncture as add-on therapy 164 
in the treatment of the clinical symptoms [34,53‒56]. However, noting that an important distinction 165 
needs to be made between quantitative and qualitative results is important. As Bosch and colleagues 166 
[43] explained in their study, a patient with schizophrenia might still suffer from hallucinations (i.e., 167 
meaning no quantitative improvement on a symptom checklist, for instance, because the 168 
hallucinations still exist), but might be less disturbed because of a difference in severity (i.e., a 169 
qualitative improvement). In their study, Wu and Bi [49] also reported five cases where an 170 
alleviation of the positive symptoms occurred, but the auditory hallucinations did not disappear 171 
completely. Moreover, Xu and colleagues found [36] that although acupuncture treatment combined 172 
with small doses of antipsychotics had the same efficacy as treatment with full-doses of 173 
antipsychotics, the use of small doses had important advantages: the initiation time of the 174 
acupuncture treatment combined with small doses of antipsychotics was shorter than that of 175 
treatment with full-doses of antipsychotics, and the side effects were fewer. In line with the previous 176 
finding, Ronan and colleagues [46] reported fewer side effects of the medication in patients with 177 
schizophrenia after add-on acupuncture treatment had been started, and Tani and colleagues [47] 178 
reported a positive effect of acupuncture treatment on tardive dystonia in a patient with 179 
schizophrenia receiving pharmacological treatment. Importantly, Kane and Di Scipio [48] refer in 180 
their study to the diagnostic problem of the heterogeneity of patients with schizophrenia. The 181 
authors discussed mixed positive results of acupuncture treatment in three patients with 182 
schizophrenia: positive treatment results were found for the two patients who had had florid 183 
schizophrenic symptoms whereas no significant response to acupuncture treatment was found for 184 
the patient with primarily affective-depressive symptoms. 185 

An exception to the general finding of limited evidence for the use of acupuncture as an 186 
additional intervention in the treatment of the clinical symptoms of patients suffering from 187 
schizophrenia are the results reported in several acupuncture case studies conducted in China in the 188 
eighties [39‒42]. Those studies reported beneficial acupuncture effects in the treatment of, especially, 189 
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positive symptoms, such as hallucinations, in patients with schizophrenia [40‒42]. Shi [42] found 190 
that particularly auricular acupuncture (i.e., on the ear) was effective in treating the auditory 191 
hallucinations of patients suffering from schizophrenia. 192 
 193 

3.3. Cognitive symptoms 194 

Several acupuncture studies included data on cognitive tasks for patients with schizophrenia 195 
[33,44]. In most cases, behavioral data on the so-called executive functioning tasks, such as working 196 
memory tests, were reported. In a case study, an improved performance in working memory 197 
performance immediately after finishing the 12 weeks of acupuncture treatment that remained 198 
stable at follow-up, three months later, involving a patient with schizophrenia was reported [44]. 199 
Moreover, Bosch and colleagues [33] conducted a pragmatic clinical trial on 50 patients with 200 
schizophrenia. Again, all patients were tested on two different working memory tasks before and 201 
after 12 weeks of acupuncture treatment. In contrast to the previously discussed case report [44], 202 
however, no beneficial effect of acupuncture was found on the working memory performance of 203 
patients with schizophrenia. 204 
 205 

3.4. Sleep disorders 206 

Positive results have been reported for the treatment of co-morbid sleep disorders [35,50]. For 207 
instance, Reshef and colleagues [61], reported a beneficial effect of eight weeks of acupuncture 208 
treatment (twice a week) in 20 patients suffering from schizophrenia. A significant improvement 209 
after acupuncture treatment was found for numerous sleep variables (e.g., sleep onset latency, sleep 210 
percentage, mean activity level, wake time after sleep onset, mean number of wake episodes, mean 211 
wake episode and longest wake episode). Bosch and colleagues also found beneficial effects of 212 
acupuncture treatment on sleep in several case studies of long-term patients suffering from 213 
schizophrenia and co-morbid sleep disorders [43‒45]. However, those positive effects of 214 
acupuncture in the treatment of the co-morbid sleep disorders could not be replicated in a 215 
randomized, controlled trial on 40 outpatients with schizophrenia [38]. Huang and Zheng [35] 216 
conducted a randomized, controlled trial on 96 patients with schizophrenia and co-morbid sleep 217 
disorders. They found a positive effect of acupuncture that was similar to that of the sleep 218 
medication eszopiclone, but treatment using acupuncture was safer than treatment using 219 
eszopiclone. 220 

In acupuncture research on patients with schizophrenia and co-morbid sleep disorders, both 221 
objective and subjective sleep measurements are being used with mixed results [45,61]. Whereas 222 
Reshef and colleagues [61] reported better acupuncture effects on the objective sleep measurements 223 
than on the subjective sleep measurements, Bosch and colleagues, on the contrary, reported better 224 
results on the subjective sleep measurements than on the objective sleep measurements [45]. 225 
 226 
 227 
 228 
 229 
 230 
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4. Discussion 231 

 232 

A systematic review was conducted on the use of acupuncture as an add-on treatment for 233 
patients with schizophrenia, with a special focus on the treatment of the often accompanying 234 
co-morbid sleep disorders in this patient group. Many studies so far have found that acupuncture 235 
can be safely applied as an additional treatment technique, as long as precautionary measures (e.g., 236 
always one therapist present, group therapy) are taken [32]. No serious side effects of acupuncture 237 
treatment have been reported in the literature nor does the use of needles seem to evoke any 238 
negative emotional reactions [32]. This is an important finding because in clinical practice, one of the 239 
objections against using acupuncture as an add-on treatment is the idea that in such a vulnerable 240 
patient group as patients with schizophrenia it is not safe. A common perception is that patients 241 
with schizophrenia who suffer from delusions and hallucinations could perceive the acupuncture 242 
needles differently than others: for instance, they might include them in their psychotic thoughts, 243 
which might lead to even more positive symptoms. The results of the present review, however, 244 
show that acupuncture can be applied safely in this vulnerable patient group [33]. 245 

Secondly, in the present review, only limited evidence was found for the use of acupuncture 246 
as add-on therapy in the treatment of clinical symptoms [53‒56]. Note that these more recent results 247 
are in sharp contrast with the results reported in several acupuncture case studies conducted in 248 
China in the eighties [39‒42]. Those studies reported beneficial effects of acupuncture in the 249 
treatment of patients with schizophrenia, especially the treatment of positive symptoms such as 250 
hallucinations [40‒42]. The reason for this discrepancy in results might be the weaker methodology 251 
that was used in those older Chinese studies (e.g., no clinical inventories were used, and all data 252 
were based on case studies and not on randomized, controlled trials). With respect to the limited 253 
evidence for acupuncture’s having an effect on the clinical symptoms, an important observation 254 
with respect to positive symptoms is that a patient might score the same on a clinical inventory, even 255 
though a qualitative difference may exist at the same [43]; i.e., the patient with schizophrenia still 256 
suffers from hallucinations, but the severity of the hallucination differs and becomes less disturbing 257 
(i.e., a qualitative improvement). In future research, this methodological issue should be 258 
investigated more closely in order to be better able to measure this qualitative result. 259 

With respect to the cognitive symptoms, patients with schizophrenia do not seem to benefit 260 
from acupuncture treatment. Although an immediate and sustained positive effect of acupuncture 261 
treatment was found in a case study [44], that result was not found in a larger pragmatic clinical trial 262 
[33]. However, because only a few studies have been conducted on the possible effect of 263 
acupuncture treatment on the cognitive symptoms, more future studies are warranted before any 264 
strong conclusions can be drawn. 265 

Finally, the present review shows that positive results have been reported in the literature for 266 
the treatment of the co-morbid sleep disorders of patients with schizophrenia [35,43‒45,61]. For 267 
instance, the following sleep variables, i.e., sleep onset latency, sleep percentage, mean activity level, 268 
wake time after sleep onset, mean number of wake episodes, mean wake episode and longest wake 269 
episode, have been found to be significantly improved after acupuncture treatment [61]. Moreover, 270 
Huang and Zheng [35] found a positive effect of acupuncture that was similar to that of the sleep 271 
medication eszopiclone, but acupuncture was found to be safer than using eszopiclone. However, 272 
these beneficial effects of acupuncture treatment in patients with schizophrenia and co-morbid sleep 273 
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disorders are not always found; Bosch and colleagues [38] could not replicate these findings. In 274 
some studies, better results are found on the objective sleep measurements compared to the 275 
subjective sleep measurements [61] whereas in other studies, the opposite result is found [45]. In 276 
sum, several studies report beneficial effects of acupuncture in the treatment of the sleep disorders 277 
in patients with schizophrenia [35,43‒45,61]; however, more randomized, controlled trials are 278 
needed in order to replicate this finding and to shed light on the question as to whether objective or 279 
subjective sleep measurements give more reliable indications of the success of the treatment. 280 

Therefore, testing a hypothesis/working model, which we call the 281 
“Acupuncture-Dopamine-Sleep” (ADS) hypothesis, in future research seems promising (Figure 2). 282 
Noteworthy is that previous research has shown an effect of acupuncture on the dopamine system 283 
[65]; moreover, a relation has been found to exist between dopamine and sleep regulation [66] and 284 
between dopamine and schizophrenia [67], which is often referred to as the dopamine hypothesis in 285 
the literature. (For a detailed discussion of the first, second, and third versions of the dopamine 286 
hypothesis in schizophrenia, we refer the readers to Howes and Kapur [68]). This might be the 287 
reason most patients with schizophrenia report better sleep after acupuncture treatment because the 288 
acupuncture treatment affects the dopamine system in patients with schizophrenia, bringing it back 289 
into balance. As a result of the improved sleep, the patients start to feel and function better, without 290 
getting rid of all their clinical symptoms. This indirect working mechanism of acupuncture via sleep, 291 
which we call the ADS model, might also explain the better results often reported in the literature on 292 
acupuncture add-on treatment in patients with depression [52,69,70] because patients with 293 
depression are known to suffer even more from sleep disorders than patients with schizophrenia do. 294 
In future research, this working mechanism hypothesis should be tested further by studying patients 295 
with insomnia. Here, the use of longer acupuncture treatment protocols, with several follow-up 296 
measurements and both subjective and objective sleep (especially melatonin) measurements, is 297 
important. Moreover, animal studies seem to be a promising direction to go in order to directly test 298 
the dopamine-sleep [71] and dopamine-schizophrenia [72] relation of the proposed ADS model. 299 

Several methodological limitations exist in the research on the efficiency of acupuncture in the 300 
treatment of patients with schizophrenia and co-morbid sleep disorders, which are typical 301 
limitations for this specific patient group. For instance, most patients with schizophrenia and 302 
co-morbid sleep disorders receive intensive pharmacological treatment with benzodiazepines, 303 
zolpidem, zaleplon, etc. [73], and large individual differences exist in the kinds of medications 304 
[52,74] and in the doses of those medications [52,74] that the patients receive. This negatively 305 
influences the acupuncture research on the efficiency of acupuncture as an add-on treatment 306 
because all kinds of effects interact with each other [52]. Note that most patients receive one or more 307 
different kinds of medications and that the dosages differ [75]. For ethical reasons, of course, the 308 
combination and the amount of the pharmacological treatment for a patient with schizophrenia is 309 
not allowed to be stopped and/or changed simply in order to be able to better investigate the effects 310 
of acupuncture [52]. However, those problems are part of clinical research in daily clinical practice, 311 
and although they form a weakness in the research on the efficiency of acupuncture in this patient 312 
group on the one hand, they provide a realistic picture of the daily clinical routine on the other hand. 313 
Of course, the health of the patients is and should always be the top priority; therefore, although 314 
those methodological problems cannot be totally solved, the best methodological option possible 315 
should be selected. 316 
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 317 
Figure 2. The ADS-model. Acupuncture is able to normalize the dopamine system, which is known 318 
to play a role in sleep regulation; thus by improving sleep, acupuncture is beneficial for a patient 319 
suffering from schizophrenia and co-morbid sleep disorders. 320 

 321 
Another typical methodological limitation of conducting acupuncture research on patients 322 

with schizophrenia and co-morbid sleep disorders is the heterogeneity of this patient group [76,77], 323 
which makes investigating the efficacy and developing the most optimal treatment difficult. This 324 
forms a problem when clinically described according to Western medicine diagnostics [60,78], as 325 
well as when clinically described according to Eastern medicine diagnostics [37]. In the acupuncture 326 
research literature, this methodological problem is referred to as “The Fruit-Basket Problem” [79]. It 327 
states that although the patients have the same Western diagnosis “schizophrenia” according to 328 
Western medicine, they have different Eastern medicine diagnostic patterns [79] at the same time. 329 
From an Eastern medicine point of view, some patterns are more severe than others; therefore, that 330 
acupuncture treatment results differ between patients should not be a surprise [79]. Although fully 331 
tackling this methodological problem in clinical acupuncture research on patients with 332 
schizophrenia and co-morbid sleep disorders is difficult, a recommendation is that at least, the 333 
different Eastern medicine diagnostic patterns be mentioned along with the Western medicine 334 
diagnosis/diagnoses. In the case of a large clinical sample, the efficacy of acupuncture treatment 335 
could be investigated in a better way by analyzing the data according to the different Eastern 336 
medicine diagnostic patterns, as well. 337 
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In recent years, more “objective” measurements have been used in research on acupuncture, 338 
schizophrenia, and sleep disorders [61]. In addition to the usual standard clinical symptoms/sleep 339 
inventories, such as the Positive and Negative Syndrome Scale (PANSS) [80], Pittsburgh Sleep 340 
Quality Index (PSQI) [81], and the Epworth Sleepiness Scale [82], “objective” measurements with, 341 
for instance, actiwatches have been conducted [44,45,61]. In future research, the use of melatonin 342 
measurements [83] and polysomnography [83] seem to be promising new directions in order to 343 
establish objective sleep measurements. These additional “objective” measurements will shed more 344 
light on the efficiency and the underlying working mechanisms of acupuncture in the treatment of 345 
patients with schizophrenia and co-morbid sleep disorders. 346 

Moreover, gender has recently become an important issue in acupuncture research [84], and 347 
the psychophysiological and neural effects of acupuncture treatment for males has been found to be 348 
different from those of acupuncture treatment for females [85]. However, so far, the gender issue 349 
seems to have been ignored in clinical research on the efficiency of acupuncture in the treatment of 350 
patients with schizophrenia. Future studies on this topic are warranted in order to develop optimal 351 
acupuncture treatments for both male and female patients with schizophrenia suffering from 352 
co-morbid sleep disorders. 353 

A limitation of the present study is that although the majority of the more recently published 354 
acupuncture studies on schizophrenia that were included in the present review are at moderate risk 355 
of bias [55], those risks are higher for the few acupuncture studies [39‒42] that were conducted in 356 
China in the 1980s [54]. We have decided in favor of including as many acupuncture studies on 357 
schizophrenia as possible in order to be able to provide the most complete overview of this 358 
developing research field, but at the same time, we have chosen to treat the conclusions drawn on 359 
the basis of those older studies with caution. 360 

A second limitation of our study is that although we have seen an increase in the number of 361 
acupuncture studies on patients with schizophrenia during the last years, the overall number of 362 
randomized, controlled studies is still low (e.g., seven in the present review). In total, we have 363 
included 26 studies in the present review, but more future studies, particularly larger and better 364 
designed, randomized, controlled, clinical trials, on schizophrenia are needed [51] before any firm 365 
conclusions can be drawn on the efficiency of acupuncture as an add-on treatment for patients with 366 
schizophrenia suffering from co-morbid sleep disorders. 367 
 368 

5. Conclusions 369 
We found limited evidence for the use of acupuncture as add-on therapy in the treatment of 370 

patients with schizophrenia; however, positive results for the use of acupuncture were found in the 371 
treatment of the co-morbid sleep disorders from which patients with schizophrenia often suffer, but 372 
this result needs to be confirmed in future large, randomized, controlled trials. 373 
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