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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 
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ARTICLE DETAILS 

TITLE (PROVISIONAL) Chiropractic spinal manipulative therapy for migraine: A study 
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VERSION 1 - REVIEW 

REVIEWER Jerrilyn Cambron, DC, PhD 
National University of Health Sciences, USA 

REVIEW RETURNED 24-Apr-2015 

 

GENERAL COMMENTS 1. In the background, the authors describe the costs of migraine 
followed by a statement about the most commonly used chiropractic 
treatments. Could you please clarify if these are the overall most 
common treatments or if these are the most common chiropractic 
treatments for migraine?  
2. The primary hypothesis is stated in the methods section as 
“CSMT gives at least 25% reduction in average number of headache 
days as compared to placebo and control from baseline to the end of 
intervention and we expect the reduction to be maintained at 3, 6, 
and 12 months follow up.” It seems as though the “…and we expect 
the reduction to be maintained” is not actually part of the main 
hypothesis. If so, please divide this portion of the sentence into its 
own sentence.  
3. If the participants do not receive chiropractic treatment during the 
study, they will be offered this form of treatment after study 
completion. Does this mean at the end of the 12 weeks of active 
care or at the end of 12 month follow up?  
4. How will participants be recruited through general practitioners? 
Will you hang signs or will the practitioners actually recruit for you? 
This difference will affect generalizability.  
5. Contact with the subjects will first be made through posted mail. I 
am confused by this. If you are using media advertising, how will you 
know the prospective subjects’ addresses?  
6. Will the subjects see a study neurologist for the diagnosis of 
migraine or will they need to have their own neurologist? Will they 
need to bring in verification of their diagnosis?  
7. Are any medications exclusionary?  
8. Which type of radiculopathy is exclusionary? Just cervical or any 
type (lumbar)?  
9. Who is obtaining oral and written consent from the patient? A 
research assistant or the study clinician?  
10. X-rays will be taken of the entire spine. Will all subjects receive 
x-rays or just the ones in the chiropractic treatment group? Is there 
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anything exclusionary that might show up on the x-rays?  
11. Where are the treatments performed? At a chiropractic clinic, at 
a hospital, or at a research center?  
12. What occurs in the control group? Even if there is no interaction, 
please indicate as such within the section on intervention.  
13. Will the statistician be blinded to treatment allocation?  
14. How and when will headache diaries be completed, checked, 
and submitted?  
15. The number of headache days is listed as the primary outcome. 
Is this per week or per month?  
16. Will the baseline characteristics be compared between the 
groups to assess if randomization worked?  
17. Why is a t-test for independent samples used to assess the 
difference between groups in change scores and not regression 
analysis? Are you controlling for any potential confounding factors?  
18. Within the power calculation section, it is stated that “the 
investigators plan to recruit at least 30 patients in each group.” 
Should the words “at least” be in this sentence? I am not sure what 
you mean by this. Typically a set number is defined and the study 
stops when this number is achieved.  
19. Usual medications are allowed for participants to take. Will you 
track the medication usage to be sure that there were not 
modifications (decrease) in medication usage?  
20. Will other health care for headaches/migraines be allowed during 
the 12 months of follow up? Will that be tracked?  
21. When will subjects be told the group to which they were 
randomized?  
22. Will this trial be registered?   

 

REVIEWER Cesar Fernandez-de-las-Peñas 
Spain 

REVIEW RETURNED 26-Apr-2015 

 

GENERAL COMMENTS Introduction:  
The paragraph about effects of spinal manipulation can be deleted 
since this is a clinical trial investigating clinical effectiveness and not 
therapeutic mechanisms.  
Methods:  
Why authors established a cut off or 25% for decreasing in migraine 
attacks? Any reason?  
Patient population: The inclusion and exclusion criteria are poor. 
Authors should clarify If other primary headaches were excluded, 
medication overuse headache, neck trauma, etc. More clear criteria 
are necessary  
Run-in: A clear justification of the X-ray assessment is needed. More 
data on headache diary are clearly needed.  
Intervention: this section is highly deficient. Some figures are 
needed. The real manipulative group is not explained. Replication of 
the interventions is impossible. There is no explanation on the 
control group and medication. This section should be completely 
rewritten. 

 

REVIEWER Gert Bronfort 
University of Minnesota  
USA 

REVIEW RETURNED 06-May-2015 
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GENERAL COMMENTS The reviewer also provided a marked copy with additional 
comments. Please contact the publisher for full details. 

  

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1  

Reviewer Name   Jerrilyn Cambron, DC, PhD 

Institution and Country National University of Health Sciences, USA 

Please state any competing interests or state ‘None declared’: None declared. 

 

1. In the background, the authors describe the costs of migraine followed by a statement about 

the most commonly used chiropractic treatments. Could you please clarify if these are the 

overall most common treatments or if these are the most common chiropractic treatments for 

migraine? 

The sentence has been rephrased to: “Diversified technique and Gonstead method are the two most 

commonly used chiropractic manipulative modalities in the profession”. 

With regards to chiropractic treatments for migraine, this is stated in the background, “a few RCTs 

have been conducted for migraine using the Diversified technique while no RCTs have applied the 

Gonstead modality for migraine”. 

 

2. The primary hypothesis is stated in the methods section as “CSMT gives at least 25% 

reduction in average number of headache days as compared to placebo and control from 

baseline to the end of intervention and we expect the reduction to be maintained at 3, 6, and 12 

months follow up.” It seems as though the “…and we expect the reduction to be maintained” 

is not actually part of the main hypothesis. If so, please divide this portion of the sentence into 

its own sentence. 

The primary hypothesis is from baseline to end of intervention. The sentence has been divided in to 

two sentences, i.e. “We expect the same reduction to maintain at 3, 6 and 12 months follow-up”.  

 

3. If the participants do not receive chiropractic treatment during the study, they will be offered 

this form of treatment after study completion. Does this mean at the end of the 12 weeks of 

active care or at the end of 12 month follow up? 

It will be offered after the 12 months follow-up period, hence, study completion. This clarification has 

now been added the relevant section of the manuscript for clarification, i.e. method and design. 

 

4. How will participants be recruited through general practitioners? Will you hang signs or will 

the practitioners actually recruit for you? This difference will affect generalizability. 

We will put up posters with general information about the study at the general practitioners offices as 

well as inform GPs orally about the study. The additional information has been added the manuscript, 

method and design, patient population.  
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We do not believe this recruitment procedure will affect the generalizability. However, we have added 

the following sentence in the discussion, methodological consideration: “As the majority of included 

participants are expected to be enrolled in the study from the Akershus Hospital, we do not see any 

problems regarding generalizability, furthermore, the blocked randomization procedure will provide for 

a homogenous sample size across the three groups”.   

 

5. Contact with the subjects will first be made through posted mail. I am confused by this. If 

you are using media advertising, how will you know the prospective subjects’ addresses? 

Participants who are interested in participating in the study will have to contact the clinical investigator 

which contacts details are provided in the short information sheet. Consequently, contact details will 

then be collected from the participants whom are potential for inclusion and the study group will send 

out detailed information about the study. This point has been revised for clarification in the 

manuscript. 

 

6. Will the subjects see a study neurologist for the diagnosis of migraine or will they need to 

have their own neurologist? Will they need to bring in verification of their diagnosis? 

All included participants will be diagnosed by an experienced neurologist, specialised in headache 

disorders at Akershus University Hospital prior to randomization. Location of where diagnosis is sat 

has been added method and design, patient population.  

 

7. Are any medications exclusionary? 

Change in prophylactic migraine medication will result in exclusion at the time of violation. Participants 

are allowed to continue and change acute migraine medication. This has been moved from the 

discussion section, methodological consideration to method and design, patient population. 

 

8. Which type of radiculopathy is exclusionary? Just cervical or any type (lumbar)? 

As we perform a full spine approach in the CSMT group, all spinal radiculopathy will be considered 

exclusion criteria. This point has been rephrased the manuscript, method and design, patient 

population. 

 

9. Who is obtaining oral and written consent from the patient? A research assistant or the 

study clinician? 

This is explained in the method section, patient population, page 7. However, the sentence has been 

further clarified with the following additional information, i.e. “oral and written consent will be obtained 

from all accepted participants during the interview and by the clinical investigator.” 

 

10. X-rays will be taken of the entire spine. Will all subjects receive x-rays or just the ones in 

the chiropractic treatment group? Is there anything exclusionary that might show up on the x-

rays? 
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The CSMT and the placebo group will undergo x-ray assessment; this is explained in the method, 

patient population section, page 7.  

The same exclusion criteria apply upon detection of contraindication for spinal manipulative therapy. 

 

11. Where are the treatments performed? At a chiropractic clinic, at a hospital, or at a research 

center? 

For clarification, the location has been added the last sentence of the method section, intervention, 

i.e. “All interventions will be conducted at Akershus University Hospital and administered by an 

experienced chiropractor (AC).” 

 

12. What occurs in the control group? Even if there is no interaction, please indicate as such 

within the section on intervention. 

This point has been added last in the intervention section of the method, i.e. “The control group will 

continue usual pharmacological management without receiving manual intervention by the clinical 

investigator. The same exclusion criteria apply for the control group during the whole study period.” 

 

13. Will the statistician be blinded to treatment allocation? 

Yes, this is explained in the method section, data processing, page 10, i.e. “All analyses will be 

performed by a statistician, blinded for group allocation and participants.” 

 

14. How and when will headache diaries be completed, checked, and submitted? 

The participants will fill in a validated paper headache diary and return it on a monthly basis. Missing 

values will be obtained by contacting the participants immediately upon detection to minimize recalling 

bias. This has been now been clarified in details in the method section, run-in and follow-up. 

 

15. The number of headache days is listed as the primary outcome. Is this per week or per 

month? 

Per month, as stated in the method section, primary and secondary end-points, page 9, hence, the 

calculation of headache index. In addition, we have now explicitly clarified this point in the method and 

design section, first paragraph.   

 

16. Will the baseline characteristics be compared between the groups to assess if 

randomization worked? 

Yes, as stated in the method section, data processing, page 9. 
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17. Why is a t-test for independent samples used to assess the difference between groups in 

change scores and not regression analysis? Are you controlling for any potential confounding 

factors? 

As there are no known confounders for migraine, the regression analysis will not be necessary and 

independent samples t-test will be sufficient for group comparison. This has been clarified in the 

method and design, data processing section. 

 

18. Within the power calculation section, it is stated that “the investigators plan to recruit at 

least 30 patients in each group.” Should the words “at least” be in this sentence? I am not 

sure what you mean by this. Typically a set number is defined and the study stops when this 

number is achieved. 

As this is the first three-armed chiropractic RCT for migraine, we cannot be certain on statistical 

power. Thus, we will allow additional participants to be included if possible to strengthen the power. 

But this is a matter of recruitment challenges which is often seen in manual RCTs. The same 

challenge might be present for potential drop outs. Thus, the minimal patient number is therefore 

reported in the protocol.  

 

19. Usual medications are allowed for participants to take. Will you track the medication usage 

to be sure that there were not modifications (decrease) in medication usage? 

Yes, the validated headache diary we use, which is referenced in the manuscript, will track medication 

use. This is also one of our secondary end-points, hence, method section, primary and secondary 

end-point. 

 

20. Will other health care for headaches/migraines be allowed during the 12 months of follow 

up? Will that be tracked? 

Yes, manual therapies as defined in the manuscript are among the exclusion criteria. Participants are 

allowed to have regular contact with their physician and neurologist if needed. Any changes in 

medication are directly reported back to the study group or in their headache diaries. 

 

21. When will subjects be told the group to which they were randomized? 

Group allocation will be revealed after the 12 months follow-up, this to eliminate reporting bias in their 

headache diaries. The following sentence has been added the method and design section, “it will be 

offered to participants whom received placebo or control after study completion, i.e. after 12 months 

follow-up”. 

 

22. Will this trial be registered? 

The trial is registered in Clinical Trials, see abstract in the manuscript, page 3. 
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Reviewer #2 

Reviewer Name   Cesar Fernandez-de-las-Peñas 

Institution and Country Spain 

Please state any competing interests or state ‘None declared’: None declared 

 

23. This protocol deserves publication but it needs major changes before it can be completely 

repicable. 

Thank you. 

 

Introduction: 

24. The paragraph about effects of spinal manipulation can be deleted since this is a clinical 

trial investigating clinical effectiveness and not therapeutic mechanisms. 

This is two sides of the same coin. A treatment has to be evaluated on its efficacy, thus, we think it is 

relevant to keep the short paragraph to substantiate the rationale of the therapeutic intervention.  

 

Methods: 

25. Why authors established a cut off or 25% for decreasing in migraine attacks? Any reason? 

Few trials have been done that identify the optimal responder rate for use in clinical studies, and 

therefore the optimal cut off is not known at this time point. The study group has consequently 

followed the Task Force of the International Headache Society Clinical Trial Subcommittee, 

Guidelines for controlled trials of prophylactic treatment of chronic migraine in adults, and defined a 

25% reduction as the cut off point.  

See reference 33 in the manuscript: Silberstein S, Tfelt-Hansen P, Dodick DW, et al. Task Force of 

the International Headache Society Clinical Trial Subcommittee. Guidelines for controlled trials of 

prophylactic treatment of chronic migraine in adults. Cephalalgia 2008;28:484-95 

 

26. Patient population: The inclusion and exclusion criteria are poor. Authors should clarify If 

other primary headaches were excluded, medication overuse headache, neck trauma, etc. 

More clear criteria are necessary 

The following sentence have been added the method and design section, patient population: 

“Participants are only allowed to have co-occurrence of tension-type headache and not other primary 

headaches”.  

Neck trauma resulting in radiculopathy or other major neck traumas which results in contraindication 

for manipulative therapy are excluded as pre-defined in the exclusion criteria in the protocol. Potential 

participants are meticulously investigated for potential spinal disorders by the chiropractor, including 

full spine x-rays analysis. Thus, we do not believe additional information on this issue is further 

needed.   

 

27. Run-in: A clear justification of the X-ray assessment is needed. More data on headache 

diary are clearly needed. 

Justification on x-ray assessment belongs in the discussion section where we have briefly mentioned 

it. We have however, added the following sentence to substantiate the justification in the discussion 
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section, methodological considerations, “X-ray assessments were also found necessary in order to 

determine if full spine x-rays are useful for future studies or not”.  

 

With regards to more data on headache diary we have included the following sentence: “One-month 

headache diary will be used as baseline data for all participants which include questions directly 

related to the primary and secondary end-points”.  

Primary and secondary end-points are found in the relevant section in the manuscript as the protocol 

follows a logical build-up. 

  

28. Intervention: this section is highly deficient. Some figures are needed. The real 

manipulative group is not explained. Replication of the interventions is impossible. There is no 

explanation on the control group and medication. This section should be completely rewritten. 

We have rewritten the intervention section to accommodate potential confusions. The CSMT is 

explained in details and substantiated with reference, i.e. reference 21, Cooperstein R. Gonstead 

Chiropractic Technique (GCT). J Chiropr Med 2003;2:16-24, and the placebo procedure is 

meticulously explained for replication. Thus, we do not believe photographs and/or figures are needed 

to substantiate a possible replication. 

For information, validation of the blinding and placebo procedure has been submitted elsewhere and 

recently accepted.  

 

 

Reviewer #3 

Reviewer Name   Gert Bronfort 

Institution and Country University of Minnesota, USA 

Please state any competing interests or state ‘None declared’: None declared 

 

29. There are a limited number of issues that need to be addressed or clarified. 

Thank you. 

 

30. This trial is powered for a very large effect size difference which is rarely obtained in trials 

like this. My prediction would be that this trial is likely to be underpowered. The migraine 

Topiramate trial that the authors used for sample size calculation found a migraine frequency 

within-group reduction at the most effective dose that was less then the between group 

differences this trial is powered for. 

As there are no other studies to refer to regarding the effect size, the numbers from the migraine 

Topiramate trial were used in power calculations. We aim at including additional participants than 

suggested by power calculations if recruitment allows it.  Otherwise, see response to query 18 and 

25. 
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31. The control comparison group is not described in any detail. 

See response to query 12. 

 

32. Uncertainty about how many time points are assessed in the primary analysis. 

The primary analysis will assess differences in the reduction in average number of headache days 

between two time points, i.e. baseline to end of intervention. Otherwise, see response to query 2. 

 

33. The rationale for the chosen statistical analysis need to be clarified. 

As stated in method and design, data processing section, page 9, the change from baseline to the 

end of treatment in primary and secondary outcomes will be compared between the groups by an 

independent samples t-test. Further, when one more time point will be involved, the time-trend 

analysis will be of interest. In this case, we need a regression model handling intra-participant 

correlations occurring due to repeated measurements. Thus, a mixed model will then be a suitable 

approach. As there are no known confounders for migraine, no adjustments will be performed. The 

data processing section has been edited slightly to make the rationale more clear. 

 

General comments within the manuscript 

 

Abstract 

34. Not clear whether the primary analysis is testing for differences only at the end of 

treatment and not at subsequent follow-ups. 

The sentence concerning primary analysis has been divided into two sentences in the abstract for 

clarification. See response to query 2. 

 

35. Normally you test for differences between three groups first and then specify post hoc 

comparisons. Otherwise a different statistical analysis plan needs to be specified. 

The primary analysis aims at comparing CSMT vs. placebo and CSMT vs. control, thus, two group-

comparisons. Power calculations were also adjusted for two-group comparisons by setting the level of 

significance to 0.025. The comparison of placebo and control groups will not be of main interest. The 

data processing section has been edited on this matter. 

 

Strength and limitations 

36. Detailed description of the usual non-manual management (I'm assuming current 

pharmacological treatment) needs to be described under interventions. 

The section has been revised in the strength and limitation section, otherwise, see response to query 

12. 
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Methods and design – patient population 

37. It's unlikely that patients who have received chiropractic spinal manipulation before can be 

effectively blinded. 

We agree in some extent. Thus, as stated in the method and design, patient population section, page 

7, we have excluded participants who had received SMT within the last 12 months. However, at 

present, no consensus exists among clinical and academic experts regarding an appropriate placebo 

for RCTs of CSMT. To our knowledge, this is also the first prospective manual therapy three-armed 

single-blinded placebo-controlled RCT to be conducted for migraine. We are furthermore unaware of 

any other RCTs who have successfully validated blinding throughout a full treatment period. Thus, 

“unlikely” seems to be a statement of which the issue needs to be scientifically investigated, hence, 

our design. This issue has been thoroughly discussed in the discussion section, methodological 

consideration. 

 

38. Excluding patients that receive Study treatments during the intervention phase is 

unacceptable. In any case they should be part of the intention to treat analysis. 

In order to eliminate bias and fully assess efficacy, this strict exclusion criteria was found necessary. 

However, Intention-to-treat analysis are performed, hence method and design section, data 

processing, page 10, and on all study participants independent of reason for exclusion, but from the 

time of exclusion.  

 

Run-in 

39. What type of diary (electronic or paper) Will be used and how will compliance be 

monitored? 

Participants will fill in paper diaries, this point has been added the manuscript. See response to query 

14.  

With regards to compliance, this is to be found in the manuscript, method and design section, follow-

up, page 9, i.e. “Participants will be contacted by phone to secure compliance”.  

 

Intervention 

40. Description of the non-manual Control intervention is missing. 

See response to query 12. 

 

Data processing 

41. This is an unusual statistical analysis plan. I recommend that the primary analysis employ 

mixed model regression incorporating all time points with baseline as one of the outcomes. 

The results at the individual Time points should be taken from the regression model. 

The primary end-point was defined as change from baseline to the end of treatment with the primary 

analysis assessing the difference in change between the groups (CSMT vs. placebo and CSMT vs. 

control, thus, two group-comparisons). The power calculations followed primary end-point and primary 
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analyses. The statistical analysis therefore follows the analysis of primary end-point. The end-points 

has, as stated in the paper been registered in Clinical Trials, thus end-points cannot be changed, see 

reply to query 22. 

Linear mixed model will indeed be estimated when assessing time trend as secondary analysis. 

 

Power calculation 

42. Not clear where the 25% come from. The trial is currently powered to detect a group 

difference in  reduction of 2.5 migraine episodes or days per month. Please clarify. 

We hypothesize that the mean difference in reduction of number of days with headache per month 

between active and the placebo group is 2.5 days corresponding to reduction by 25%. The majority of 

participants have episodic migraine, and we adhere to the clinical trial recommendation of the 

International Headache Society, and found that 25% was clinical relevant. Otherwise, see response to 

query 25. 

 

Discussion – methodological considerations 

43. How is this non-manual usual care? Most patients are on preventative or abortive migraine 

medication. Please clarify 

This point refers to the control group which does not receive as much attention by the clinical 

investigator as the CSMT and placebo group, hence, attention bias. We have included “seen as much 

by the clinical investigator” for clarification. 

 

44. More detail is needed here. 

See response to query 7.  

 

45. You probably mean treating clinician and not investigator. 

The wording has been changed to: “one treating clinician”. 

 

Innovative and scientific value 

46. You probably mean effective 

Efficient has been changed to “effective”.  

 

47. The manuscript could benefit from editing by an English-speaking scientific writer. 

We have carefully revised the English. 
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VERSION 2 – REVIEW 

REVIEWER Jerrilyn Cambron 
National University of Health Sciences, USA 

REVIEW RETURNED 26-Jun-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 

 

REVIEWER Gert Bronfort 
University of Minnesota,  
USA 

REVIEW RETURNED 23-Jun-2015 

 

GENERAL COMMENTS A couple of major methodological concerns remain regarding this 
manuscript.  
 
There is a large discrepancy between the designated primary 
outcomes in the protocol published in clinicaltrials.gov and what is 
now described in the revised manuscript. This constitutes a major 
problem for planned future publications of the results of the trial  
 
The planned statistical analysis is inadequate and not suited for 
dealing with the longitudinal data set described in the protocol. Also, 
it does not allow for any adjustments of covariates which should be 
done based on the stratified allocation scheme alone.  
 
I would strongly recommend to the authors that they work more 
closely with experienced clinical trialists and statisticians to revise 
their statistical plan before commencing any analysis and drawing 
any inferences.  
 
It appears that the authors are confusing responder analyses with 
testing for differences in reduction of headache days. It does not 
make sense to talk about 2.5 days corresponding to a reduction by 
25%.  
 
The authors’ response to my recommendation regarding analysis of 
data from patients excluded after randomization is inadequate. The 
following sentence does not make any sense to me: Intention-to-
treat analysis are performed, hence method and design section, 
data processing, page 10, and on all study participants independent 
of reason for exclusion, but from the time of exclusion.  
Also, it is clear from the protocol that the intent was to exclude data 
from analysis from patients excluded after randomization because of 
confounding which is not compatible with intention to treat analysis. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Name Gert Bronfort  

Institution and Country University of Minnesota,  

 

Please leave your comments for the authors below  
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1. A couple of major methodological concerns remain regarding this manuscript.  

Please find point by point replies to concerns raised below. 

 

2. There is a large discrepancy between the designated primary outcomes in the protocol 

published in clinicaltrials.gov and what is now described in the revised manuscript. This 

constitutes a major problem for planned future publications of the results of the trial  

We are grateful for the stringent and observant comments by the referee. The statistical analysis 

section on page 10 and 11 has been revised accordingly, so the clinicaltrial.gov and current paper 

have identical statements.   

 

3. The planned statistical analysis is inadequate and not suited for dealing with the 

longitudinal data set described in the protocol. Also, it does not allow for any adjustments of 

covariates which should be done based on the stratified allocation scheme alone.  

The statistical analysis section has been revised on page 10 and 11, so the clinicaltrial.gov and 

current paper have identical statements. The primary analysis assesses the difference in time profiles 

between the groups by the linear mixed model, which is suitable for the analysis of longitudinal data. 

The block randomization takes care of age and gender. We are not aware of other known 

confounders except for pregnancy and depression, which were exclusion criteria in our study.  

 

 

4. I would strongly recommend to the authors that they work more closely with experienced 

clinical trialists and statisticians to revise their statistical plan before commencing any 

analysis and drawing any inferences.  

Thanks for the advice. We apologize for the inconsistencies mentioned above, which are now 

corrected. A statistician, JSB, is already included in the work.  

 

5. It appears that the authors are confusing responder analyses with testing for differences in 

reduction of headache days. It does not make sense to talk about 2.5 days corresponding to a 

reduction by 25%.  

The power calculation section on page 11 was revised for clarification. The power calculations were 

based on the assumptions that the participants had 10 migraine days per month on average in each 

group at baseline, and that the active group would improve by 2.5 migraine days per month, while 

there will be no change in the placebo and control groups. Therefore, under these assumptions, the 

reduction in 2.5 days equals a 25% reduction.  
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6. The authors’ response to my recommendation regarding analysis of data from patients 

excluded after randomization is inadequate. The following sentence does not make any sense 

to me: Intention-to-treat analysis are performed, hence method and design section, data 

processing, page 10, and on all study participants independent of reason for exclusion, but 

from the time of exclusion.  

We apologize for the confusing sentence. It is not our intention to exclude any patients from the 

intention-to-treat (ITT) analysis, as the whole point with ITT is “once randomized, always analysed”. 

Therefore, a sentence defining patients withdrawing from the study as drop-outs on page 7 has been 

revised for clarification. Those patients will be handled in a suitable way in the ITT analysis. 

 

7. Also, it is clear from the protocol that the intent was to exclude data from analysis from 

patients excluded after randomization because of confounding which is not compatible with 

intention to treat analysis.  

We never intended to exclude the patients from the analysis after randomization. Unfortunately, some 

of the patients may need to withdraw from the treatment during the follow-up period as a cause of 

certain conditions/changes. Due to unfortunate formulation, we understand that this might be 

interpreted as if these patients would be excluded from the entire data set which is not the case. 

Thus, we have now defined these potential patients as drop-outs on page 7 and will as intended, 

include all available information in the analysis. 

 

Reviewer Name Jerrilyn Cambron  

Institution and Country National University of Health Sciences, USA  

 

Please leave your comments for the authors below  

 

8. Excellent job. Good revisions. 

Thank you 

 

VERSION 3 – REVIEW 

REVIEWER Jerrilyn Cambron, DC, PhD 
National University of Health Sciences, USA 

REVIEW RETURNED 25-Aug-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 

 

REVIEWER Gert Bronfort 
University of Minnesota, USA 

REVIEW RETURNED 29-Aug-2015 

 

GENERAL COMMENTS The reviewer also provided a marked copy with additional 
comments. Please contact the publisher for full details. 
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VERSION 3 – AUTHOR RESPONSE 

 

Reviewer: 1 

Please leave your comments for the authors below 

 

1. [no comment] 

Thank you 

 

Reviewer: 2 

Please leave your comments for the authors below 

 

2. Two major concerns remain: 

The statistical analysis plan has been improved on but it is still at odds with the protocol 

paper. The primary outcomes are defined as differences reduction and headache days at the 

end of treatment and during each of the follow-up points. The primary analysis cannot be the 2 

pre-specified longitudinal analyses alone although they could serve as omnibus tests before 

deriving the individual time Point contrasts from the regression model. The adjustment for 

multiplicity is not adequate as described. I suggest that the authors be guided by the 

recommendations described in the attached articles. 

Number of headache days is indeed defined as our primary end-point in the protocol at 

ClinicalTrials.gov. We expect a 25% reduction in average number of headache days from baseline to 

the end of treatment. We also expect the level at end of treatment to maintain throughout the follow-

up. Furthermore, we do not expect any reduction in average number of headache days in neither the 

placebo nor the control group. This corresponds to a 25% difference in reduction of number of 

headache days between the active and the placebo group, as well as between the active and the 

control group, just as stated in the protocol and also mentioned by the reviewer.  

 

The primary analysis will assess the difference in time profiles between the active and the placebo 

group, and the active and the control group (2 comparisons) by including the interaction term into the 

model, as specified in the analysis plan. We fully agree with the reviewer that the longitudinal 

analyses alone can only serve as an omnibus test. For that reason we have reworded the description 

in the statistical analysis plan so this issue has been clarified in the data processing section, page 10. 

 

We are grateful to the reviewer for sending us a couple of papers regarding multiplicity issues. In 

general, adjustments for multiple comparisons generally do not need to be implemented. However, 

we chose to do so since our study assesses the effectiveness of active treatment as compared to 

placebo and control. Both comparisons in our study were specified a priori. Consequently, the 

Bonferroni adjustment was implemented in the power calculations prior to the study. It is likely the 

most common adjustment applied and is useful when there are a fairly small number of multiple 

comparisons performed, just as in, our study. We agree that some other adjustments, like for instance 

Fisher’s least significant difference procedure, could be implemented when interpreting the 

significance levels of our findings. Some of the adjustments would result in higher power. However, 

we find it more correct to apply the same adjustment for the multiplicity as in the power calculations. 
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Information about the significance level has been moved to the end of the statistical plan, page 10-11, 

where it righteously belongs. 

 

 

 

3. The second concern is that the power calculation originally was based on samples of 16 to 

20 per group but apparently already 120 people have been recruited to allow for dropouts. This 

translates into a dropout rate of 50 percent, which is obviously a big problem. What happened 

has not been described in clinical trials.gov. and I would like the authors to document what 

happened. Furthermore there is now a clear need to describe a missing data analysis plan. 

We aimed at including twice the required number of participants as required by the power calculations 

in order to achieve sufficient power in the study. Such a precaution seems reasonable, considering 

that this is the first 3-armed manual therapy RCT on migraine, and for comparison, 3-arms 

pharmacological trials often have a high drop-out rate. 

We indeed state in the manuscript, the section on power calculation, page 11, that “To allow for drop-

outs, the investigators plan to recruit 120 participants”. Furthermore, figure 2 states “Expected 

participant’s flow diagram”, in accordance with the CONSORT guidelines. Thus, according to the trial 

registration, i.e., ClinicalTrials.gov, we planned to recruit 120 participants. However, this does not 

automatically imply a drop-out rate of 50% and it does not imply that we will achieve the number of 

120 participants in our study. 

 

Regarding missing data, we plan to minimize the problem as described in the manuscript, in the 

follow-up section, page 9, “In the case of unreturned diary or missing values in the diary, the 

participants will be contacted immediately upon detection to minimize recall bias”. Also, the linear 

mixed model approach handles missing data on the end-points well by including all available 

information on participants. As no known confounders are present, no adjustment of time trend will be 

performed, which also minimizes issues related to missing values. Some drop-outs are expected and 

this can be another source of missing data. Comparison between drop-outs and those remaining in 

the study could then be performed and the situation handled correspondingly. 

The biggest challenge we might be facing is the values which are not missing at random. There are 

several patterns of missingness and ways of handling them. It is however, difficult to come up with the 

exact solution before we have data at hand and can assess these potential problems.  

We therefore choose to comment in a comprising way on the issue of missing vales: “Missing values 

might appear in incomplete interview questionnaires, incomplete headache diaries, missed 

intervention sessions and/or due to drop-outs. The pattern of missingness will be assessed and 

missing values handled adequately”. 
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