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ABSTRACT 

Introduction: Acupuncture is a commonly used complementary and alternative medicine 

therapy for insomnia. Traditional Chinese medicine (TCM) diagnosis is sometimes used to 

guide treatment decisions. This study aimed to examine whether TCM diagnosis and 

symptom clusters were related to acupuncture response in subjects with insomnia. 

Methods: The sample included 207 participants diagnosed with deficiency of both the heart 

and spleen, heart-kidney non-interaction, liver-qi stagnation transforming into fire, and 

hyperactivity of fire due to yin deficiency who were allocated to real acupuncture and had 

follow-up data. Standardized electroacupuncture was administered 3 times per week for 3 

weeks. Primary outcome measure was Insomnia Severity Index (ISI). Both total ISI score and 

a dichotomous measure of response were analyzed. A 92-item symptom checklist was used to 

assist TCM diagnosis. A final agreed TCM diagnosis was made based on 2 Chinese medicine 

practitioners. 

Results: Participants with liver-qi stagnation transforming into fire had the highest response 

rate of 36.6% from baseline to 1-week posttreatment, while the lowest response rate occurred 

in hyperactivity of fire due to yin deficiency at 13.0%; however, the difference was not 

statistically significant. There was a significant negative correlation between ISI change score 

and ratings on weary limbs, sore knees, or backache (ρ = –0.17, P <0.05), but no significant 

relationships with other symptom clusters, tongue and pulse features.  
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Conclusion: The response to acupuncture was unrelated to TCM diagnosis, possibly because 

the zang fu system was not sensitive to detect individual difference in acupuncture or the 

acupuncture points chosen were non-specific.  

Keywords: Insomnia; acupuncture; diagnosis; TCM; response 

Trial registration number: #NCT01707706 and #NCT01891097.   
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INTRODUCTION 

Insomnia is the most common sleep complaint, with approximately 20% of the general 

population worldwide suffering from insomnia symptoms associated with distress or daytime 

impairment at least 3 times per week that have lasted for more than 1 month [1,2]. 

Pharmacological treatment may be effective, but its use is limited due to concerns about side 

effects and dependence. Psycho-behavioral treatment is another possible option, but it is 

under-utilized because of the time-intensive nature and the requirement of active participation 

and treatment adherence. Faced with the limitations of pharmacological and psycho-

behavioral treatments, complementary and alternative medicine has been commonly used for 

insomnia [3]. Among the different treatment modalities, acupuncture is one of the most 

popular and safest procedures. There are several systematic reviews [4-6] and randomized 

controlled trials [7-12] on the efficacy and safety of acupuncture for insomnia. The overall 

findings suggest that acupuncture has a robust and durable effect and it is safe.  

 

The physiological mechanisms of acupuncture on insomnia remains unclear, but it may be 

related to the sympatho-inhibitory, opioid, and melatonin systems [13,14]; however, it 

remains difficult to predict who will respond to acupuncture. The traditional Chinese 

medicine (TCM) theories have been used to explain the onset and persistence of insomnia.  A 

recent systematic review showed that there were variations between practitioners in their 

TCM diagnosis, but deficiency of both the heart and spleen, heart-kidney non-interaction, 
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liver-qi stagnation transforming into fire, and hyperactivity of fire due to yin deficiency were 

the 4 most common TCM diagnoses in subjects with insomnia, accounting for roughly 60% 

of all diagnoses [15]. We have developed a 92-item checklist to record the sleep-related and 

non-sleep-related symptoms and signs and tongue and pulse features that are associated with 

insomnia, which could be used for TCM diagnosis [16]. As there have been no studies 

examining the relationship between TCM diagnosis and acupuncture response, we conducted 

a post-hoc analysis of 2 randomized controlled trials. The study aimed to examine whether 

TCM diagnosis and TCM symptom cluster were related to acupuncture response in subjects 

with insomnia. 

 

METHODS 

Subjects 

Details of the studies can be found at www.ClinicalTrials.gov (identifiers: NCT01707706 and 

NCT01891097). The major inclusion criteria were (1) ethnic Chinese; (2) aged ≥ 18 years; 

(3) having insomnia at least 3 nights per week for at least 3 months; and (4) fulfilling criteria 

A and B of the DSM-IV diagnosis of primary insomnia [17] in Study NCT01707706 or 

criteria A to E of the DSM-5 diagnosis of insomnia disorder [18] in Study NCT01891097. 

Study NCT01707706 investigated insomnia disorder with past major depressive episodes and 

required an Insomnia Severity Index (ISI) [19] score ≥ 15 at baseline, while Study 

NCT01891097 examined insomnia disorder with or without past history of psychiatric 
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disorder and required sleep onset latency or wake after sleep onset > 30 minutes and sleep 

efficiency < 85% for at least 3 nights based on 1-week sleep diary. The exclusion criteria 

were (1) 17-item Hamilton Rating Scale for Depression (HDRS17) [20] score > 18; (2) 

significant suicidal risk according to the HDRS17 item on suicide (score ≥ 3); (3) previous 

diagnosis of schizophrenia or other psychotic disorders; (4) current alcohol or substance use 

disorder; (5) any unstable psychiatric conditions or serious physical illnesses; (6) any sleep 

disorders, including sleep phase disorders, parasomnia, obstructive sleep apnea, defined as 

apnea-hypopnea index ≥ 10, or periodic limb movement disorder, defined as periodic limb 

movement disorder index ≥ 15, detected during screening or in-laboratory overnight 

polysomnography; and (7) currently pregnant or breast-feeding. Participants could continue 

using psychotropic medications, but no dosage increase was allowed. Acupuncture was 

provided free of charge and a HK$200 (approximately US$25) travel allowance was paid 

after completion of all study procedures.  

 

Study procedure 

The studies were reviewed and approved by the institutional review board of the University 

of Hong Kong/Hospital Authority Hong Kong West Cluster (UW 07-304 and UW 12-340). 

Subjects showing an interest in participation were initially assessed via telephone. After 

given written consent, subjects participated in a comprehensive face-to-face interview and 

were arranged laboratory-based overnight polysomnography. An experienced clinician took 
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the sleep history and administered the Structured Clinical Interview for DSM-IV [21,22] to 

derive the psychiatric diagnoses and administered the HDRS17. Chinese medicine 

practitioners who had at least 3 years’ clinical experience formulated the TCM diagnosis with 

the help of a standardized symptom checklist [16]. A final agreed TCM diagnosis was made 

after discussion with a senior Chinese medicine practitioner. Study NCT01707706 had 150 

participants randomized to acupuncture, minimal acupuncture, and placebo acupuncture in a 

ratio of 2:2:1 [7]. Study NCT01891097 randomized 224 participants to acupuncture, 

combined acupuncture and auricular acupuncture, and waitlist in a ratio of 3:3:1. Of the 252 

subjects who received real acupuncture, including acupuncture or combined treatment, 243 

(96.4%) had TCM diagnoses available. Of the 11 different TCM diagnoses made, only the 4 

most common TCM patterns: deficiency of both the heart and spleen, heart-kidney non-

interaction, liver-qi stagnation transforming into fire, and hyperactivity of fire due to yin 

deficiency had adequate numbers for between-diagnosis comparison (n = 207). 

 

Intervention 

The acupuncture points used included bilateral Ear Shenmen, Sishencong (EX-HN1), 

Anmian (EX), Neiguan (PC6), Shenmen (HT7), Sanyinjiao (SP6) and unilateral Yintang 

(EX-HN3) and Baihui (GV20). The traditional Chinese medicine style of acupuncture was 

adopted. The acupuncture points on the head, hands, and legs and those on the ears were 

treated using 0.25 × 25 mm and 0.20 × 25 mm stainless steel disposable needles, respectively 
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(Suzhou Shenlong Medical Apparatus, Tai Chi, China). The depth of insertion was between 2 

mm and 25 mm, depending on the acupuncture points. Deqi was achieved if possible. 

Surgical tapes or hair pins were used to secure the needles. An electric stimulator (ITO 

ES160, Japan) was connected to all needles and delivered a constant current, 0.4-ms, square-

wave, brief-pulse stimulus of 4 Hz frequency. The needles were left for 30 minutes and then 

removed. For subjects who received combined acupuncture and auricular acupuncture, 

borneol crystals were placed at Ear Shenmen, Heart, Kidney, Liver, Spleen, Occiput, and 

Subcortex and secured using adhesive plaster. Subjects were asked to press the borneol 

crystals lightly for 5 minutes in the morning, afternoon, and evening everyday, and remove 

them after 48 hours. The acupuncture and auricular point selection was based on expert 

opinion, systematic reviews [4,15,23] and our previous studies [7-9]. Acupuncture treatment 

was performed by acupuncturists with at least 3 years’ clinical experience of providing 

acupuncture treatment. Subjects were treated 3 times per week for 3 consecutive weeks in a 

quiet treatment room. 

 

Measures 

Socio-demographic variables and medical and psychiatric history  

Participants reported their age, gender, years of full-time education, marital status, 

occupation, insomnia duration, and medical and psychiatric history. 
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Insomnia Severity Index (ISI)  

The ISI is a 7-item self-rating scale that was used to assess the perceived severity of insomnia 

symptoms and the associated functional impairment in the previous week [19]. The scale is a 

5-point Likert scale with anchor points ranging from “none” to “very severe”, “very satisfied” 

to “very dissatisfied” and “not at all noticeable, worried, or interfering” to “very much 

noticeable, worried, or interfering”. The total score ranges from 0 to 28. We used the change 

scores from baseline to posttreatment as indexes of treatment response. A dichotomous 

measure of response, defined as an improvement by 8 points or more was used, which was 

similar to previous studies [24,25]. The Chinese version of ISI, known to be valid and 

reliable, was used in this study [26].  

17-item Hamilton Rating Scale for Depression (HDRS17)  

The HDRS17 is one of the most common clinician-administered scales to assess the severity 

of depression and the associated symptoms [20]. Higher scores indicate more severe 

depression over the past week.  

Insomnia symptom checklist for TCM diagnosis 

The 92-item checklist consists of 13 sleep-related, 61 non-sleep-related, 11 tongue, and 7 

pulse items. The development of the checklist was based on a systematic review of the 10 

most common TCM patterns of insomnia [16]. The non-sleep-related items were further 

subdivided under symptom clusters: eating, taste and appetite (12 items), emotions (11 
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items), chest and abdominal function (8 items), bladder and bowel function (6 items), 

headache, dizziness and tinnitus (6 items), coldness, hotness and sweating (5 items), 

menstruation and sexual function (4 items), complexion (4 items), limbs and back (3 items), 

and energy (3 items). The items were rated as 0 or 1, denoting absence or presence. The score 

of each cluster was generated by summing the score of each item. 

 

Statistical analysis  

We used SPSS version 23 (IBM Corp) for statistical analysis. Non-parametric tests were used 

in view of the skewed distribution of the ISI change score and TCM symptom cluster scores. 

Kruskal-Wallis test was used to compare the ISI change scores between TCM patterns. Chi- 

square test was used to examine the proportion of responders in each TCM pattern. 

Correlation between ISI change score and TCM symptom scores was preformed using 

Spearman correlation. Comparison of ISI change scores between subjects with or without 

particular tongue and pulse features was made using Wilcoxon rank-sum test.  

 

RESULTS 

One-hundred and fifty subjects were randomized in Study NCT01707706 (Supplementary 

Figure 1) and 224 subjects in Study NCT01891097 (Supplementary Figure 2). Among the 

374 subjects, 207 were included in the secondary analysis. Their mean age was 52.5 years 
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and 76.8% were female (Table 1). The mean ISI and HDRS17 score was 19.3 and 7.4, 

respectively, indicating moderate to severe insomnia and roughly half of the participants were 

in remission of depression, defined as a HDRS17 score ≤ 7. There was no significant 

difference in sociodemographic and clinical variables between TCM diagnoses.  

 

Table 2 presents the changes in ISI score by TCM diagnosis. The mean change score of the 

sample was 4.7 from baseline to 1-week posttreatment, with 54 of 205 participants (26.3%) 

met the remission criterion, defined as an improvement by at least 8 points on the ISI. From 

baseline to 4-week posttreatment, the mean change score was 4.5, while 41 of 156 

participants (26.3%) satisfied the remission criterion. Participants with liver-qi stagnation 

transforming into fire had the highest response rate of 36.6% from baseline to 1-week 

posttreatment, while hyperactivity of fire due to yin deficiency had the lowest response rate of 

13.0%. However, there was no significant difference in ISI change score and remission rate 

between TCM diagnoses.  

 

The correlations between ISI change score and TCM symptom cluster scores are shown in 

Table 3. There was a significant negative correlation between ISI change score from baseline 

to 4-week posttreatment with the limbs and back symptom cluster score. The presence of 

weary limbs, sore knees, and backache, the 3 items in the limbs and back symptom cluster, 

was associated with lesser improvement after acupuncture. 
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The common tongue features included pale tongue, red tongue, thin, white, and yellow 

coating, and their prevalence were 29.4%, 30.9%, 78.4%, 46.1%, and 44.6%, respectively, 

while the common pulse features were fine, slippery, string-like, and sunken pulse, with 

prevalence at 72.1%, 49.0%, 72.1%, and 44.1%, respectively. However, the presence or 

absence of the tongue and pulse features was not associated with improvement from baseline 

to 1-week posttreatment and 4-week posttreatment (data not shown). 

 

DISCUSSION 

The present study showed that the TCM diagnoses in patients with insomnia were unable to 

predict their response to acupuncture. There are 2 possible explanations: first, the 

classification used in the study relies heavily on the zang fu system. Although it is 

instrumental for Chinese herbal medicine therapies, the zang fu system may not be applicable 

to acupuncture, hence it lacks the sensitivity in demonstrating differences in response. Further 

studies should explore whether a better system is available. In fact, our finding was in line 

with a systematic review on pattern-based treatments for insomnia, which showed similar 

effective rates of acupuncture across TCM diagnoses, albeit the poor methodological quality 

of the studies included in the review [15]. Secondly, the acupuncture points used in our study 

have been empirically used for insomnia regardless of TCM diagnosis. A previous systematic 

review showed that variations in the selection of acupuncture points were common between 
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practitioners. Disagreement was the greatest for heart-kidney non-interaction and liver-qi 

stagnation transforming into fire, but several acupuncture points were commonly used, 

including Shenmen (HT7), Yintang (EX-HN3), Sanyinjiao (SP6), Baihui (GV20), Anmian 

(EX) and Sishencong (EX-HN1) [15]. These acupuncture points were all included in our 

study, which might be an explanation for the similar response rates across TCM diagnoses. 

 

We found that the presence of certain symptoms, including weary limbs, sore knees, and 

backache, was associated with lesser improvement after a course of acupuncture in patients 

with insomnia. The musculoskeletal symptoms are recognized as kidney deficiency according 

to the TCM theory. It will be interesting to further examine the response to acupuncture in 

patients with insomnia and kidney deficiency as compared to other TCM diagnoses. 

 

According to the results of previous studies, the response to acupuncture was indeed difficult 

to predict. Across different conditions, only treatment expectation and baseline severity were 

more consistently shown to be predictors of acupuncture response [27,28]. On the contrary, 

the response to placebo acupuncture might be easier to predict. In our secondary analyses of 3 

randomized placebo-controlled trials, we found that greater baseline insomnia severity, 

longer total sleep time, lesser discrepancy between subjectively and objectively-derived total 

sleep time, and higher treatment expectation were predictors to placebo acupuncture, while 

greater baseline insomnia severity and higher educational level were predictors to real 
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acupuncture [24]. The notion is that when a combination of specific and non-specific factors 

is in place, as in real acupuncture, the situation may be more difficult to predict than 

treatments possessing predominately non-specific effects. 

 

There are several limitations in our study. First, the acupuncture protocol was standardized, 

with no reference to TCM diagnosis and other clinical factors, which is different from the 

usual clinical practice; thereby limiting the power to detect differences in response. Secondly, 

despite pooling 2 RCTs, the sample size is still small and may not have enough statistical 

power to reveal potential differences. Finally, the use of multiple correlations may have 

produced chance association between ISI change score and the limbs and back symptom 

cluster score.  

 

In conclusion, there was no difference in the response rate to acupuncture in subjects with 

chronic insomnia diagnosed with different TCM patterns. A possible association between 

kidney deficiency and lesser improvement was detected, but the finding should be considered 

as preliminary. Instead of relying on the zang fu system, future studies should explore using 

other TCM diagnostic systems as pre-treatment assessment in patients receiving acupuncture. 

The question whether pattern-based individualized acupuncture is better than standardized 

acupuncture remains unanswered in the treatment of insomnia. 
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Table 1. Sample characteristics 

 
 
 
Variables 

 
Heart-kidney 
noninteraction 

(n = 80) 

Deficiency of 
both the heart and 

spleen  
(n = 62) 

Liver-qi stagnation 
transforming into 

fire 
(n = 41) 

Hyperactivity 
of fire due to 

yin deficiency 
(n = 24) 

 
 

Total  
 (n = 207) 

Age, y 54.2 ± 9.3 51.7 ± 9.6 50.7 ± 10.9 51.5 ± 9.4 52.5 ± 9.7 
Sex, male/female 13/67 15/47 14/27 6/18 48/159 
Education attainment, y 10.1 ± 3.9 11.0 ± 3.0 11.5 ± 3.7 12.1 ± 3.7 10.9 ± 3.6 
Marital status      

Never married 8 (10.0) 9 (14.5) 5 (12.2) 4 (16.7) 26 (12.6) 
Married/cohabiting 61 (76.3) 42 (67.7) 26 (63.4) 13 (54.2) 142 (68.6) 
Divorced/widowed 11 (13.8) 11 (17.7) 10 (24.4) 7 (29.2) 39 (18.8) 

Occupation       
Professional and 
associate professional 

 
8 (10.0) 

 
3 (4.8) 

 
1 (2.4) 

 
5 (20.8) 

 
17 (8.2) 

Skilled and semi-skilled 
worker 

 
17 (21.3) 

 
11 (17.7) 

 
10 (24.4) 

 
5 (20.8) 

 
44 (20.8) 

Unskilled worker 8 (10.0) 6 (9.7) 4 (9.8) 1 (4.2) 19 (9.2) 
Retired 16 (20.0) 10 (16.1) 7 (17.1) 4 (16.7) 37 (17.9) 
Unemployed/housework 31 (38.8) 32 (51.6) 19 (46.3) 9 (37.5) 92 (44.0) 

Insomnia duration, y 11.4 ± 10.3 13.1 ± 9.9 10.4 ± 8.5 9.9 ± 8.3 11.5 ± 9.7 
Lifetime psychiatric disorder      

Insomnia disorder 41 (51.3) 33 (53.2) 16 (39.0) 11 (45.8) 101 (48.8) 
MDD/MADD 29 (36.3) 27 (43.5) 22 (53.7) 12 (50.0) 90 (43.5) 
Anxiety disorders/other 
diagnoses  

 
10 (12.5) 

 
2 (3.2) 

 
3 (7.3) 

 
1 (4.2) 

 
16 (7.7) 

Chronic medical illnessesa 19 (23.8) 18 (29.0) 15 (36.6) 5 (20.8) 57 (27.5) 
ISI total score 18.9 ± 4.3 19.3 ± 3.5 20.0 ± 3.8 19.0 ± 3.8 19.3 ± 3.9  
HDRS17 total score 6.8 ± 2.8 7.6 ± 4.0 8.3 ± 4.5 7.7 ± 4.0 7.4 ± 3.7  
Abbreviations: HDRS17, 17-item Hamilton depression rating scale; ISI, Insomnia severity index; MDD, major depressive disorder; 
MADD, mixed anxiety depressive disorder. 
Data are expressed in mean ± SD or n (%). 
a Participants were on regular medications for the medical illnesses.   
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Table 2. Insomnia severity index (ISI) change scores by traditional Chinese medicine diagnosis 

 Heart-kidney non-
interaction 

Deficiency of both the 
heart and spleen 

Liver-qi stagnation 
transforming into fire 

Hyperactivity of fire due 
to yin deficiency 

Chi-square P 

T0-T1 (N = 205) N = 80 N = 61 N = 41 N = 23   
ISI total change score  4.9 ± 5.1  3.7 ± 4.2 5.7 ± 5.3  4.8 ± 6.5   0.35 
ISI change score ≥ 8  23 (28.8) 13 (21.3) 15 (36.6) 3 (13.0) 5.35 0.15 
T0-T2 (N = 156) N = 58 N = 50 N = 31 N = 17   
ISI total change score  4.1 ± 4.6 3.9 ± 4.7  5.4 ± 4.1 5.9 ± 5.8  0.30 
ISI change score ≥ 8  14 (24.1) 11 (22.0) 11 (35.5) 5 (29.4) 2.05 0.56 
Values are expressed in mean ± SD or n (%). P values based on Kruskal-Wallis test or Chi-square test 
T0 = baseline; T1 = 1-week posttreatment; T2 = 4-week posttreatment. 
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Table 3. Spearman’s rho between insomnia severity index (ISI) change score and traditional Chinese medicine 
symptom cluster scores  

 ISI change score (T0-T1) ISI change score (T0-T2) 
Sleep-related  0.06 -0.06 
Eating, taste and appetite 0.09 0.01 
Emotions 0.08 -0.04 
Chest and abdominal function -0.002 -0.06 
Bladder and bowel function 0.13 -0.03 
Headache, dizziness and tinnitus 0.07 0.01 
Coldness, hotness and sweating -0.001 0.05 
Menstruation and sexual function 0.001 0.06 
Complexion 0.10 0.03 
Limbs and back -0.10 -0.17* 
Energy -0.05 -0.01 
Sleep and non-sleep-related 0.07 -0.03 
* p < 0.05. 
T0 = baseline; T1 = 1-week posttreatment; T2 = 4-week posttreatment. 
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Supplementary Figure 1. Participant flowchart for study NCT01707706 
  
 
  

Acupuncture (n = 60) 

Analyzed (n = 60) 

Completed treatment (n = 29);  
Schedule misfit (n = 1) 
 

Analyzed (n = 60) Analyzed (n = 30) 

Completed 5-week posttreatment 
(n = 43);  
Lost contact (n = 5);  
Refused follow-up (n = 3) 
 

Completed 5-week posttreatment (n = 
42);  
Lost contact (n = 4);  
Refused follow-up (n = 4) 

Completed 5-week posttreatment 
(n = 27);  
Sleep affected by jetlag (n = 1); 
Refused follow-up (n = 1) 

Completed 1-week posttreatment 
(n = 51);  
Increased hypnotic dose (n = 1) 
 

Completed 1-week posttreatment (n = 
50);  
Increased hypnotic dose (n = 3) 

Completed 1-week posttreatment 
(n = 29) 

Minimal acupuncture (n = 60) Placebo acupuncture (n = 30) 

Excluded (n = 536) 
- Refused to participate (n = 100) 
- No major depressive disorder history (n = 98) 
- Lost contact or incompatible working schedule (n = 98) 
- Other psychiatric disorders (n = 66) [schizophrenia (n = 30), bipolar 

disorder (n = 25), alcohol/drug dependence (n = 10), posttraumatic 
stress disorder (n = 1)]    

- No insomnia complaint (n = 42) 
- Received acupuncture in the past 12 months (n  = 42) 
- Irregular dose of antidepressants or hypnotics (n = 25) 
- Unstable physical illness (n = 21) 
- Outside catchment area of the recruitment sites (n = 15) 
- Specific sleep disorders (n = 10) [parasomnia (n = 2), obstructive sleep 

apnea (n = 8)] 
- Inability to comprehend assessment tools (n = 9) 
- Aged < 18 or > 70 (n = 6), non-Chinese (n = 2), shift worker (n = 1) 
- Clinician deemed unsuitable for study (n = 1) 
 Excluded (n = 289) 
- Refused to give consent (n = 93) 

- Insomnia severity index < 15 (n = 52), not meeting insomnia diagnostic 
criteria (n = 7) 

- Lost contact (n = 39) 

- Specific sleep disorder (by polysomnography or clinical judgment (n = 
34) [parasomnia (n = 2), periodic limb movement disorder (n = 11), 
obstructive sleep apnea (n = 21)] 

- Inability to comprehend assessment tools (n = 18) 

- No major depressive disorder history (n = 11) 

- Irregular dose of antidepressants or hypnotics (n = 8) 

- Other psychiatric disorders (n=6) [bipolar disorder (n = 5), alcohol/drug 
dependence (n = 1)]  

- Significant suicidal risk or 17-item Hamilton Depression Rating Scale 
score > 18 (n = 6) 

- Received acupuncture in the past 12 months (n = 6) 

- Unstable physical illness (n = 3) 

- Treatment and work schedule misfit (n = 4), shift worker (n = 1) 

- Deceased (n = 1) 

Randomization (n = 150) 

Assessed for eligibility  
(n = 975) 

Eligible for face-to-face interview 
and polysomnography screening 

(n = 439) 

Completed treatment (n = 52); 
Withdrew due to adverse events (n 
= 3);  
Schedule misfit (n = 5)  
 
 

Completed treatment (n = 53); 
Withdrew due to adverse events (n = 
2);  
Schedule misfit (n = 3);  
Mobility restricted by illness (n = 1); 
Lost interest (n = 1) 
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Supplementary Figure 2. Participant flowchart for study NCT01891097 

 




