
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Risk of epilepsy in stroke patients receiving acupuncture treatment: 
a nationwide retrospective matched-cohort study 

AUTHORS Weng, Shu-Wen; Liao, Chien-Chang; Yeh, Chun-Chieh; Chen, Ta-
Liang; Lane, Hsin-Long; Lin, Jaung-Geng; Shih, Chun-Chuan 

 

VERSION 1 - REVIEW 

REVIEWER Wu Tu Hsing 
Department of Patology  
School of Medicine  
University of Sao Paulo 

REVIEW RETURNED 06-Jan-2016 

 

GENERAL COMMENTS Scientific work of great public interest.  
Congratulations!  

 

REVIEWER Jun-Hwan Lee 
Korea Institute of Oriental Medicien, Republic of Korea 

REVIEW RETURNED 27-Jan-2016 

 

GENERAL COMMENTS This is a very relevant nationwide retrospective matched-cohort 
study that attempts to compare the incident epilepsy during the 
follow-up period until the end of 2009 in stroke patients with and 
without receiving acupuncture. I think this article would be an 
interest for journal readers. However, there are some concerns that 
need to be reviewed by the authors.  
 
1. The authors concluded that acupuncture treatment is associated 
with a decreased risk of epilepsy among male and female stroke 
patients aged 20 to 59 and among those who have experienced 
hemorrhagic stroke. Leaving the sex and age, what is the authors’ 
opinion on a decreased risk of epilepsy in the hemorrhagic stroke 
patients who received acupuncture treatment?  
 
2. This study compared stroke patients who did not receive 
acupuncture treatment and those who received. Did the patients all 
receive acupuncture treatment just for stroke or epilepsy (not for any 
other disease or condition)? If they didn’t, is there any additional 
data about why the patients received acupuncture treatment? 

 

REVIEWER Im Quah-Smith 
UNSW Australia 

REVIEW RETURNED 08-Feb-2016 
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GENERAL COMMENTS Thank you for an excellent investigation.It however needs to have 
some clarification and better discussion in view of the available 
evidence, in particular fMRI in acupuncture, and the important need 
to quantify health cost savings per patient when acupuncture 
intervention is applied for the 6 or more sessions ( say 6 sessions 
although with stroke patients they may be a lot more required 
depending on the extent of brain regions affected by the stroke or 
cerebrovascular accident.  
 
1.Acupuncture  
Please itemise microsystem ( Chinese scalp acupuncture/ 
Yamamoto New Scalp Acup / Body acup/ Auricular Acupuncture / 
Mixture of acupuncture type.  
It is important to do this as the microsystems may be more effective 
at brain functional connectivity re- regulation. If unable to source the 
data, it is nevertheless necessary to discuss this.  
 
2. Preventative anti-epileptic medications  
Was this bias controlled for? It would otherwise be difficult to draw to 
your conclusion that acupuncture is reducing the occurrence of 
epilepsy in the post stroke patient.  
 
3.Neuroimaging evidence  
In the last 7 -10 years there has been an exponential growth in fMRI 
data on the central mechanisms of acupuncture. There needs to be 
more effort put into discussing these mechanisms and explaining 
how acupuncture re regulates functional connectivity: activation in 
under activated brain regions, deactivation where there is overload 
and over activation and so on. This may be one of the reasons why 
there is a reduction of epilepsy.  
Has the types of epilepsy post stroke been explored? Which brain 
region and type of epilepsy tends to occur?  
 
Minor correection  
Introduction, line 10 the word "stoke" should be "stroke". 

 

REVIEWER Scott Mist 
Oregon Health & Science Univesity 

REVIEW RETURNED 25-Feb-2016 

 

GENERAL COMMENTS A very well written paper. I only had one question. For the nearest 
neighbor algorithm, what were the covariates that were used to 
determine nearest neighbor? Also, there are several algorithms that 
can be used for propensity score matching, can you be more 
specific about which one was used? These are very minor issues 
that are most likely to be of interest to methodologists but will 
strengthen the paper.  

 

VERSION 1 – AUTHOR RESPONSE 

To Reviewer: 2  

1.  

Q: The authors concluded that acupuncture treatment is associated with a decreased risk of epilepsy 

among male and female stroke patients aged 20 to 59 and among those who have experienced 

hemorrhagic stroke. Leaving the sex and age, what is the authors’ opinion on a decreased risk of 

epilepsy in the hemorrhagic stroke patients who received acupuncture treatment?  
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Reply: The incidence of post-stroke epilepsy in hemorrhagic stroke (10%) was much higher than in 

ischemic stroke (6%) [Top Stroke Rehabil 2015;22(6):466-73]. More events of epilepsy increase the 

sample size that will contribute the probability of statistical significant. Our possible explanations of 

the association between acupuncture treatment and decreased risk of stroke was stated clearly in the 

Discussion as” First, acupuncture intervention involves multiple levels of differential activities over a 

wide range of brain networks and this modulation and sympathovagal response may relate to 

acupuncture analgesia and other potential therapeutic effects. Second, depression is a frequent co-

existing condition in stroke patients. Indeed, a meta-analysis reported that acupuncture exhibits a 

beneficial effect on patients with depression. Stroke patients with coexisting medical conditions, such 

as dementia or Alzheimer’s disease, are also more likely to develop epilepsy, and an interventional 

trial reported that acupuncture treatment potentially improves cognitive function and quality of life in 

vascular dementia patients.[38] Third, stroke patients who receive acupuncture treatment may 

possess more knowledge about and better attitudes toward physical rehabilitation, which are helpful 

in reducing post-stroke epilepsy, compared to patients not receiving acupuncture treatment”.  

After adding other potential confounding factors (rehabilitation, anti-epilepsy drugs, anticoagulant, 

anti-platelet agents, lipid-lowering agents) in the matching procedure, the statistical results changed. 

The association between acupuncture treatment and reduced risk of post-stroke epilepsy was 

significant in any subtypes of stroke and patients aged 20-69 years. Some statements in the 

Discussion section were also revised.  

Thanks for the comments.  

 

2.  

Q: This study compared stroke patients who did not receive acupuncture treatment and those who 

received. Did the patients all receive acupuncture treatment just for stroke or epilepsy (not for any 

other disease or condition)? If they didn’t, is there any additional data about why the patients received 

acupuncture treatment?  

Reply: By your comments, we analysed the physician’s diagnosis when stroke patients receiving 

acupuncture treatment. Please see the following information.  

 

Diagnosis ICD-9-CM n (%)  

stroke 430-438 5393 (25.66)  

hemiplegia, paralysis 342, 344 881 (4.19)  

Dysphagia 787.2 8 (0.04)  

pneumonia 480-486 1 (0.00)  

urinary tract problems 597-599, 788 20 (0.10)  

mental disorders 290-319 55 (0.26)  

Migraine, Headache 346, 784.0 114 (0.54)  

Sleep disturbances 780.5 115 (0.55)  

Constipation 564.0 37 (0.18)  

Vertigo 386.1, 386.2 3 (0.01)  

Others -- 14393 (68.47)  

 

Thanks for the comments.  

 

To Reviewer: 3  

1.  

Q: Thank you for an excellent investigation. It however needs to have some clarification and better 

discussion in view of the available evidence, in particular fMRI in acupuncture, and the important need 

to quantify health cost savings per patient when acupuncture intervention is applied for the 6 or more 

sessions (say 6 sessions although with stroke patients they may be a lot more required depending on 

the extent of brain regions affected by the stroke or cerebrovascular accident.  

Reply: By your comments, we analyzed the medical expenditure for stroke patients with and without 
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acupuncture treatment. Please see the following table.  

 

The medical expenditure and visits for stroke patients with and without acupuncture treatment  

Acupuncture use  

No (N=21020) Yes (N=21020) p-value  

All diagnosis  

Emergency care  

ME, mean±SD 628.4±825.4 379.2±606.7 <.0001  

Visits, mean±SD 5.85±8.77 3.44±5.44 <.0001  

Hospitalization  

ME, mean±SD 11062.9±19355.1 6127.0±14295.0 <.0001  

Visits, mean±SD 5.50±5.34 2.60±3.72 <.0001  

Total  

ME, mean±SD 11691.3±19613.3 6506.2±14524.3 <.0001  

Visits, mean±SD 11.35±12.19 6.04±8.11 <.0001  

Stroke diagnosis  

Emergency  

ME, mean±SD 169.0±254.6 82.8±215.3 <.0001  

Visits, mean±SD 1.02±1.67 0.54±1.40 <.0001  

Hospitalize  

ME, mean±SD 3974.2±9211.2 2034.0±7246.4 <.0001  

Visits, mean±SD 2.40±2.20 0.93±1.81 <.0001  

Total  

ME, mean±SD 4143.2±9271.6 2116.8±7305.5 <.0001  

Visits, mean±SD 3.41±3.26 1.48±2.77 <.0001  

 

In this table, we could found that stroke patients with acupuncture treatment had lower medical 

expenditure than those without acupuncture treatment.  

 

By your comments, we added some statements in the discussion sections as ” By using functional 

magnetic resonance imaging, previous studies indicated that laser acupuncture activated the 

precuneus relevant to mood in the posterior default mode network while needle acupuncture activated 

the parietal cortical region associated with the primary motor cortex.[ Acupunct Med 2013;31:282-9] In 

addition, laser stimulation of acupoints lead to activation of frontal-limbic-striatal brainregions, with the 

pattern of neural activity somewhat different for each acupuncture point.[ PLoS One 2010;5:e12619] 

The activation in under activated brain regions, deactivation where there is overload and over 

activation and so on. This may be one of the reasons why there is a reduction of epilepsy. Therefore, 

we believe that laser acupuncture may be also helpful during the rehabilitation for stroke patients”.  

Thanks for the comments.  

 

2.  

Q: Acupuncture  

Please itemise microsystem (Chinese scalp acupuncture/ Yamamoto New Scalp Acup / Body acup/ 

Auricular Acupuncture / Mixture of acupuncture type.  

It is important to do this as the microsystems may be more effective at brain functional connectivity re- 

regulation. If unable to source the data, it is nevertheless necessary to discuss this.  

Reply: Because of the limitation of the National Health Insurance Research Database, we could not 

understand the detail items of acupuncture type. Chinese scalp acupuncture, Yamamoto new scalp 

acupuncture, body acupuncture, auricular acupuncture, and mixture of acupuncture type were all 

used by TCM physicians in Taiwan. By your comments, we try to analysis the characteristics of first 

acupuncture use for stroke patients.  
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Electrical Acupuncture  

No (N=19702) Yes (N=1318)  

Sex n (%) n (%)  

Female 8670 (93.5) 602 (6.49)  

Male 11032 (93.9) 716 (6.09)  

Age, years  

20-29 70 (93.3) 5 (6.7)  

30-39 267 (94.0) 17 (6.0)  

40-49 1756 (93.5) 122 (6.5)  

50-59 4015 (92.9) 305 (7.1)  

60-69 6635 (93.7) 445 (6.3)  

70-79 5947 (94.2) 364 (5.8)  

≥80 1012 (94.4) 60 (5.6)  

 

Outpatient care with acupuncture  

Clinics (N=17983) Hospital (N=3037)  

Sex n (%) n (%)  

Female 8097 (87.3) 1175 (12.7)  

Male 9886 (84.2) 1862 (15.8)  

Age, years  

20-29 67 (89.3) 8 (10.7)  

30-39 246 (86.6) 38 (13.4)  

40-49 1663 (88.6) 215 (11.4)  

50-59 3785 (87.6) 535 (12.4)  

60-69 6126 (86.5) 954 (13.5)  

70-79 5227 (82.8) 1084 (17.2)  

≥80 869 (81.1) 203 (18.9)  

 

Thanks for the comments.  

 

3.  

Q: Preventative anti-epileptic medications  

Was this bias controlled for? It would otherwise be difficult to draw to your conclusion that 

acupuncture is reducing the occurrence of epilepsy in the post stroke patient.  

Reply: By your comment, we added the anti-epileptic medication as one of covariates in the 

multivariate Cox proportional hazard models. In this way, we consider that the confounding bias of 

anti-epileptic medication will be controlled. Please see our revised tables.  

Thanks for the comments.  

 

4.  

Q: Neuroimaging evidence  

In the last 7 -10 years there has been an exponential growth in fMRI data on the central mechanisms 

of acupuncture. There needs to be more effort put into discussing these mechanisms and explaining 

how acupuncture re regulates functional connectivity: activation in under activated brain regions, 

deactivation where there is overload and over activation and so on. This may be one of the reasons 

why there is a reduction of epilepsy.  

Reply: By your comments, we added some statements in the discussion sections as ” By using 

functional magnetic resonance imaging, previous studies indicated that laser acupuncture activated 

the precuneus relevant to mood in the posterior default mode network while needle acupuncture 

activated the parietal cortical region associated with the primary motor cortex.[ Acupunct Med 

2013;31:282-9] In addition, laser stimulation of acupoints lead to activation of frontal-limbic-striatal 

brainregions, with the pattern of neural activity somewhat different for each acupuncture point.[ PLoS 
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One 2010;5:e12619] The activation in under activated brain regions, deactivation where there is 

overload and over activation and so on. This may be one of the reasons why there is a reduction of 

epilepsy. Therefore, we believe that laser acupuncture may be also helpful during the rehabilitation for 

stroke patients”.  

Thanks for the comments.  

 

5.  

Q: Has the types of epilepsy post stroke been explored? Which brain region and type of epilepsy 

tends to occur?  

Reply: By your comment, we tried our best to explore the types of post-stroke epilepsy. However, due 

to limited clinical information from the National Health Insurance Research Database, we could know 

only some characteristics of epilepsy cases.  

Epilepsy case (N=2375)  

Characteristics n (%)  

Medical care  

Emergency care 456 (19.20)  

Inpatient care 581 (24.46)  

Outpatient care 1338 (56.34)  

Types of epilepsy  

General epilepsy 53 (2.23)  

Partial epilepsy 2322 (97.77)  

Intractable epilepsy  

No 2298 (96.76)  

Yes 77 (3.24)  

 

Thanks for the comments.  

 

6.  

Q: Minor correction  

Introduction, line 10 the word "stoke" should be "stroke".  

Reply: The word was corrected. Thanks for the comments.  

 

 

To Reviewer: 4:  

Q: A very well written paper. I only had one question. For the nearest neighbor algorithm, what were 

the covariates that were used to determine nearest neighbor? Also, there are several algorithms that 

can be used for propensity score matching, can you be more specific about which one was used? 

These are very minor issues that are most likely to be of interest to methodologists but will strengthen 

the paper.  

Reply: By your comments, we added some statements to clarify the statistical methods as “We used 

propensity score-matched pair method combined frequency matching to analyze patients with and 

without acupuncture treatment. We developed a non-parsimonious multivariable logistic regression 

model to estimate a propensity score for patients with and without acupuncture treatment, irrespective 

of outcome. Clinical significance guided the initial choice of covariates in this model: age, sex, low 

income, urbanization, stroke subtype, hypertension, mental disorder, diabetes, hyperlipidemia, head 

injury, Parkinson’s disease, Alzheimer’s disease, brain cancer, stay of intensive care unit, 

neurosurgery, and length of stay. We matched patients with acupuncture to no-acupuncture patients 

using a greedy-matching algorithm with best to next-best until no more match. In the 1:1 matching 

procedure, all cases are initially matched to their “best” control in the first iteration of the 8 to 1 digit 

match. The set of matched cases is then matched to the set of un-matched controls in N-1 additional 

iterations of the 8 to 1 Digit Match. If a case does not have 1 matched controls, it is removed from the 

set of matches at the time it fails to receive a matched control. The corresponding control is also 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010539 on 13 July 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


removed from the set of matches. The control is added back to the pool of un-matched controls, and 

allowed to match to another case. This method could remove 98% of the bias from measured 

covariates. The chi-square tests were used to measure covariate balance and a p-value <0.05 was 

suggested to represent meaningful covariate imbalance”.  

Thanks for your comments. 

 

VERSION 2 – REVIEW 

REVIEWER Im Quah-Smith 
University of NSW, RANDWICK, NSW, Australia. 

REVIEW RETURNED 26-Apr-2016 

 

GENERAL COMMENTS Thank you for your efforts.  
The revision has delivered a more cohesive paper with greater 
clarity.  
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