
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) Evaluation of “I-Preventive”: a digital preventive tool for 
musculoskeletal disorders in computer workers; a pilot cluster 
randomized trial 

AUTHORS Lanhers, Charlotte; Pereira, Bruno; Garde, Gilles; Maublant, 
Charlotte; Dutheil, Frederic; Coudeyre, Emmanuel 

 

VERSION 1 - REVIEW 

REVIEWER Luis Ortiz Hernández 
Universidad Autónoma Metropolitana campus Xochimilco  
Mexico 

REVIEW RETURNED 25-Feb-2016 

 

GENERAL COMMENTS - In the introduction, the background about muscle skeletal disorders 
(MSD’s) could be reduced. The main point of the manuscript is an 
intervention, therefore the review of this topic should be the focus in 
this section.  
 
- The name of company could be omitted.  
 
- Please, provide more data about the intervention. For example: 
What was the exact duration of the intervals for breaks prompted by 
the application? what was the duration of breaks?, and is there any 
information about the number of times that workers postpone the 
breaks?. In page 7 it is said “The software offered worksheets that 
could be downloaded and used as information tools”. It is not clear 
what kind of information was register in these worksheets, neither 
how workers could be use it.  
 
- More information (content and validity) about psychosocial 
environment at work scales is needed.  
 
- IPAQ questionnaire has been criticized as it overestimates physical 
activity. Please provide information about validity in French 
population.  
 
- I found problematic to think that stress and satisfaction at work is 
an outcome of an ergonomic intervention (pages 8-9). In the 
introduction section, the authors could present their rational of such 
assumption. I think that psychosocial environment can act as 
moderate variable, but not as outcome. In this way, is not surprising 
that not effect was observed (page 12).  
 
- In page 9 it is established that “In line with the literature, it 
appeared difficult to estimate an optimal sample size for assessing 
software promoting active breaks using exercises with the aim of 
treating MSD and visual discomfort in VDU workers.” In page 10 the 
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phrase “in line with literature” appears again. Please, cite such 
“literature”. In other paragraphs authors mention “studies”, but 
without any quotation.  
 
- Intervention acceptability and outcomes at baseline are a key 
aspect of the assessment of any interventions; therefore it could be 
convenient to present these data in supplementary tables.  
 
- In figure 3 and 4 is not clear if the models were adjusted by other 
covariates.  
 
- In the discussion, the verb “reduce” could be more accurate than 
“prevent” as this study documents a reduction of some health 
outcomes.  
 
- It is a little bit counterintuitive to deliver an intervention to reduce 
the effects of computer use using a computer application. I wonder if 
this is the reason for the modest effects observed.  
 
- Is not clear to me what are the findings that support the following 
statement: “Training sessions appear to have more pronounced 
long-term effects than short daily active breaks, in accordance with 
our study findings.”  
 
- Discussion section is wordy; it can be reduced and focused on the 
main findings of study. In some paragraphs is hard to identify the 
study result that authors are discussing.  
 
- In discussion and conclusions sections authors underline the 
relevance of a preventive organizational culture. However, this topic 
is out of the scope of the study and not evidence is presented.   

 

REVIEWER Maria Luiza Comper 
União Metropolitana de Ensino e Cultura (UNIME-Itabuna)- Brazil 

REVIEW RETURNED 03-Mar-2016 

 

GENERAL COMMENTS Manuscript ID bmjopen-2016-011304, entitled "Evaluation of “I-
Preventive”: a digital preventive tool for musculoskeletal disorders in 
computer workers; a randomized controlled trial."  
The manuscript covers a relevant topic and is well written. The 
authors assessed the effects of I-preventive (a software program 
which promotes active breaks) on musculoskeletal disorders and 
visual discomfort for computer workers.  
 
I think this study could provide valuable information for both 
research and practice, but I think the authors could provide a more 
information about the methods applied for conduct this study 
randomized controlled, especially if we follow the CONSORT 
checklist. In this case, there is need for major revisions before the 
article is published.  
 
I present some considerations :  
 
1) Study Design  
The authors used different nomenclatures to designate the design 
study in different parts of text. For example:  
p.1 line 7: "a randomized clinical trial"  
p. 2 line 12: "prospective feasibility study"  
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p. 6 line 17 "quasi-experimental design"  
p. 9 line 23 “ a feasibility study”  
p. 17 line 5 “ a feasibility study”  
 
There is a large methodological difference between randomized 
controlled trials and quasi-experimental studies. It is necessary that 
the authors clearly state what was the design used. This decision 
may even impact the article's title, specially, if the authors consider 
that the study is a “pilot feasibility”.  
 
(sample size) In p. 6, lines 17-24, the authors mention that the 
sample size calculation shall be determined from the results of this 
study. Information about how sample size was determined is 
required because scientific and ethical reasons. The sample size for 
a trial needs to be planned carefully to have a high probability 
(power) of detecting as statistically significant a clinically.  
 
(Randomization) In p. 6, lines 24-32, the authors superficially 
describe how the randomization was performed. However, there is 
no sufficient information about the methods used to generate the 
random and guarantee the allocation concealment. It is also not 
clear whether the randomization was done on an individual or group 
level.  
 
(Blinding) The authors do not describe "if" or "how" was made 
blinding of researchers and participants. However, in p.10, lines 39-
46 (results section) is described the methods used to avoid 
contamination of the participants. My suggestion is that this section 
should be in the methods section.  
 
(Results) The authors present a flowchart, but I recommend the 
current model was adapted to the model indicated by the consort.  
The Consort does not recommend the use of difference tests at 
baseline characteristics. So, I think that the authors should review 
the Tables 1 and 2. Moreover, the results are not presented in an 
objective and synthesized form. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

Luis Ortiz Hernández  

Universidad Autónoma Metropolitana campus Xochimilco, Mexico  

 

- In the introduction, the background about muscle skeletal disorders (MSD’s) could be reduced. The 

main point of the manuscript is an intervention, therefore the review of this topic should be the focus 

in this section.  

The introduction has been reduced to focus on the intervention.  

 

- The name of company could be omitted.  

We omitted the name of the company.  

 

- Please, provide more data about the intervention. For example: What was the exact duration of the 

intervals for breaks prompted by the application? what was the duration of breaks?, and is there any 

information about the number of times that workers postpone the breaks?. In page 7 it is said “The 

software offered worksheets that could be downloaded and used as information tools”. It is not clear 

what kind of information was register in these worksheets, neither how workers could be use it.  

We are thankful to add sentences and steps with more details about the intervention. We consider 
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that less than 25% of the employees post-poned the breaks.  

 

Step 1: Select the body part, the system asks the operator to associate a symptom and suggests the 

appropriate exercises.  

Step 2: Select the usage either by following the individualized default form or using the random mode.  

Step 3: Participants are prompted by a signal on the screen also called « the health bar » to take a 

rest break every two hours. They are stimulated to perform physical exercises (lasting 30 seconds to 

one and a half minute each) at the start of each rest break. Users can program one to four active 

breaks daily.  

During the remaining period of the rest break the computer was not blocked, and the subjects could 

delay active break later by clicking on the button « later ». Generally, workers postponed breaks when 

they were in meetings on average once or twice a day. The software offered worksheets that could be 

downloaded, printed at the workplace and used as information tools. These worksheets were 

composed of physical exercises for each body part. Then, employees could realize exercises out of 

daily breaks proposed by the computer and out of the office.  

   

 

- More information (content and validity) about psychosocial environment at work scales is needed.  

The sentences now read: “Global psychological status was evaluated on the hospital anxiety and 

depression scale (HAD).1 The HAD is a 14-item self-report measure that was specifically developed 

to assess anxiety and depression. It is considered to be an effective means of screening for anxiety 

and depression and is widely used. It has two subscales, one assessing anxiety (HAD-A) and the 

other assessing depression (HAD-D). The scores for each subscale range from 0 to 21. Psychosocial 

work characteristics were measured using a horizontal visual analog scale (VAS) for both stress 2,3 

and satisfaction at work 4. This test assesses the perceived stress level of individuals at work, on a 

horizontal, non-calibrated line of 100 mm, ranging from very low (0) to very high (100).”  

 

- IPAQ questionnaire has been criticized as it overestimates physical activity. Please provide 

information about validity in French population.  

We are thankful for the opportunity to add a quotation about IPAQ validity in french population: Craig 

CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, Pratt M, Ekelund U, Yngve A, 

Sallis JF, Oja P: International physical activity questionnaire: 12-country reliability and validity. Med 

Sci Sports Exerc 35:1381-1395, 2003. The IPAQ instruments have acceptable measurement 

properties, at least as good as other established self-reports. Considering the diverse samples in this 

study, IPAQ has reasonable measurement properties for monitoring population levels of physical 

activity among 18- to 65-yr-old adults in diverse settings. We used IPAQ questionnaire only at 

baseline to describe our population, we didn’t use it to make any correlation.  

 

- I found problematic to think that stress and satisfaction at work is an outcome of an ergonomic 

intervention (pages 8-9). In the introduction section, the authors could present their rational of such 

assumption. I think that psychosocial environment can act as moderate variable, but not as outcome. 

In this way, is not surprising that not effect was observed (page 12).  

We are thankful to clarify this point. Stress and satisfaction at work in the revised manuscript are 

presented as moderate variables but not outcomes.  

 

- In page 9 it is established that “In line with the literature, it appeared difficult to estimate an optimal 

sample size for assessing software promoting active breaks using exercises with the aim of treating 

MSD and visual discomfort in VDU workers.” In page 10 the phrase “in line with literature” appears 

again. Please, cite such “literature”. In other paragraphs authors mention “studies”, but without any 

quotation.  

We are thankful for the opportunity to add some quotations.  
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- Intervention acceptability and outcomes at baseline are a key aspect of the assessment of any 

interventions; therefore it could be convenient to present these data in supplementary tables.  

We have already made a paragraph about digital tool acceptability in page 11. The manuscript can 

reads:  

 

“Exercises were carried out by 58% of participants in random mode and by 42% following the 

individualized software suggestions. The primary anatomical parts exercised were the neck (74.4%), 

eyes (51.3%), hands (41.9%), elbows (37.8%), lower back (36.5%), and shoulders (35.1%). At M4, 

overall satisfaction with the digital tool was 43%, with 90% of participants reporting the tool was 

simple to use or the exercises easy to perform. However, 35% of employees had some technical 

difficulties in using the tool, 39% experiencing concentration problems and 64% problems 

coordinating the active breaks with their work. We consider that less than 25% of the employees post-

poned the breaks. Adherence decreased throughout the intervention, from 60% of employees using I-

preventive every day (once or several times) at M1 to 37% at M4 (p <.01). Overall, 40% of 

participants declared feeling better with active breaks when working on the computer.”  

 

- In figure 3 and 4 is not clear if the models were adjusted by other covariates.  

We thank the reviewer for the comment and to give us the opportunity to clarify this point. As 

described in Statistical Considerations, mixed models (linear models for the NORDIC score 

considered as quantitative or generalized linear for the proportion of VDU workers with NORDIC 

scores above a given threshold) were performed to compare groups taking into account between and 

within individual variability as random effects. The covariates were chosen according to univariate 

results and clinical relevance: age, site, and baseline pain or discomfort. In figures 3 and 4, inferential 

statistics have considered these aspects. We have added this information as a note.  

 

- In the discussion, the verb “reduce” could be more accurate than “prevent” as this study documents 

a reduction of some health outcomes.  

Amended as requested.  

 

- It is a little bit counterintuitive to deliver an intervention to reduce the effects of computer use using a 

computer application. I wonder if this is the reason for the modest effects observed.  

We are thankful to clarify this point. The computer application was used above all to trigger active 

breaks. Employees could print worksheets to do their physical exercises. When they were used to do 

it they could go out of the office instead of being in front of the computer. Our manuscript now 

contains an appendix with more details about the intervention.  

 

- Is not clear to me what are the findings that support the following statement: “Training sessions 

appear to have more pronounced long-term effects than short daily active breaks, in accordance with 

our study findings.”  

We add a reference and the paragraph now reads: “Training sessions appear to have more 

pronounced long-term effects than short daily active breaks, in accordance with our study findings. 

Ipreventive software program is particularly effective at one month but has no long-term effects.”  

 

- Discussion section is wordy; it can be reduced and focused on the main findings of study. In some 

paragraphs is hard to identify the study result that authors are discussing.  

We are thankful to reduce and to clarify the discussion.  

 

- In discussion and conclusions sections authors underline the relevance of a preventive 

organizational culture. However, this topic is out of the scope of the study and not evidence is 

presented.  

We are thankful for the opportunity to correct this point. We have shortened this part of the article.  
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Reviewer 2  

Maria Luiza Comper  

União Metropolitana de Ensino e Cultura (UNIME-Itabuna), Brazil  

 

The manuscript covers a relevant topic and is well written. The authors assessed the effects of I-

preventive (a software program which promotes active breaks) on musculoskeletal disorders and 

visual discomfort for computer workers.  

I think this study could provide valuable information for both research and practice, but I think the 

authors could provide a more information about the methods applied for conduct this study 

randomized controlled, especially if we follow the CONSORT checklist. In this case, there is need for 

major revisions before the article is published.  

This non-pharmacological trial was designed in accordance with the Consolidated Standards of 

Reporting Trials statement (CONSORT). However, we are thankful to clarify some points.  

 

I present some considerations:  

 

1) Study Design  

The authors used different nomenclatures to designate the design study in different parts of text. For 

example:  

p.1 line 7: "a randomized clinical trial"  

p. 2 line 12: "prospective feasibility study"  

p. 6 line 17 "quasi-experimental design"  

p. 9 line 23 “ a feasibility study”  

p. 17 line 5 “ a feasibility study”  

There is a large methodological difference between randomized controlled trials and quasi-

experimental studies. It is necessary that the authors clearly state what was the design used. This 

decision may even impact the article's title, specially, if the authors consider that the study is a “pilot 

feasibility”.  

We thank the reviewer to give us the opportunity to clarify aspects concerning design of the study. As 

presented in manuscript, this study could be seen as a pilot cluster randomized trial for witch 

departments, and no subjects, have been randomized. Although randomized controlled trials are often 

a gold standard for determining intervention effects, in the area of practice-based research (PBR), 

there are many situations in which individual randomization is not possible. PBR-relevant design 

features include cluster randomized trial which could be considered by some authors as a quasi-

experimental design 5. But, we agree to simplify our initial proposition and homogenize nomenclature 

to designate the design study. This study will be presented as a pilot cluster randomized trial.  

 

(sample size) In p. 6, lines 17-24, the authors mention that the sample size calculation shall be 

determined from the results of this study. Information about how sample size was determined is 

required because scientific and ethical reasons. The sample size for a trial needs to be planned 

carefully to have a high probability (power) of detecting as statistically significant a clinically.  

We thank the reviewer. We agree that information about sample size estimation was important. We 

apologize if this part of manuscript was not sufficiently clear.  

According to literature, it appeared difficult to estimate an optimal sample size for the main endpoint of 

this study to assess software promoting active breaks using exercises with the aim of treating MSD 

and visual discomfort in VDU workers. However, as it was described in manuscript, sample size has 

been estimated according to Cohen’s recommendations [Statistical power analysis for the behavioral 

sciences (2nd ed.). New Jersey: Lawrence Erlbaum, 1988] who has defined effect-size bounds as: 

small (ES: 0.2), medium (ES: 0.5) and large (ES: 0.8, “‘grossly perceptible and therefore large”). We 
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calculated that 64 workers per group would enable an effect size equal to 0.5 for a type I error α=0.05 

(two-tailed) and statistical power of 80%, which correspond to a minimal difference in terms of primary 

endpoint NORDIC score equals 1.5 points (for a standard-deviation at 3).  

 

(Randomization) In p. 6, lines 24-32, the authors superficially describe how the randomization was 

performed. However, there is no sufficient information about the methods used to generate the 

random and guarantee the allocation concealment. It is also not clear whether the randomization was 

done on an individual or group level.  

We thank the reviewer. Only four departments were randomized using table random.  

 

(Blinding) The authors do not describe "if" or "how" was made blinding of researchers and 

participants. However, in p.10, lines 39-46 (results section) is described the methods used to avoid 

contamination of the participants. My suggestion is that this section should be in the methods section.  

We are thankful to correct and clarify this point. The methods section now reads: “Workers located on 

the same floor or in the same building were assigned to the same group in order to avoid 

contamination bias, to maintain blinding and enhance adherence to the program within the 

intervention group, as well as to implement the study in a regular work environment. Researchers 

were composed of two occupational physicians (CL, GG). GG was in charge of selection and 

inclusion. CL was in charge of the data treatment under blind conditions to the treatment group.”  

 

(Results) The authors present a flowchart, but I recommend the current model was adapted to the 

model indicated by the consort.  

Amended as requested.  

 

The Consort does not recommend the use of difference tests at baseline characteristics.  

So, I think that the authors should review the Tables 1 and 2.  

Moreover, the results are not presented in an objective and synthesized form.  

We thank the reviewer for her comment. We agree that Consort does not recommend the use of 

difference tests at baseline characteristics for individual randomized studies. As described previously, 

this study was designed as a cluster randomized trial. Also, in cluster randomized trials, the 

comparability of groups is challenged because groups of trial participants rather than the participants 

themselves are randomized. The specific chronology of such trials compromises allocation 

concealment (i.e., clusters are recruited and randomized and then participants are recruited), which 

can induce differential recruitment and thus quantitative and qualitative imbalance between groups. 

Contrarily to individual randomized studies, the use of difference tests at baseline characteristics 

combined to an relevant clinical evaluation seem necessary and appropriate 6.  

We are thankful to clarify Tables 1 and 2.  

 

1. Herrmann C. International experiences with the Hospital Anxiety and Depression Scale--a review of 

validation data and clinical results. J. Psychosom. Res. Jan 1997;42(1):17-41.  

2. Lesage FX, Berjot S. Validity of occupational stress assessment using a visual analogue scale. 

Occup Med. 2011;61(6):434-436.  

3. Lesage FX, Berjot S, Deschamps F. Clinical stress assessment using a visual analogue scale. 

Occup Med. 2012;62(8):600-605.  

4. Ratinaud MC, Chamoux A, Glace B, Coudeyre E. Job satisfaction evaluation in low back pain: a 

literature review and tools appraisal. Ann Phys Rehabil Med. 2013;56(6):465-481.  

5. Handley MA, Schillinger D, Shiboski S. Quasi-experimental designs in practice-based research 

settings: design and implementation considerations. J Am Board Fam Med. 2011;24(5):589-596.  

6. Giraudeau B, Ravaud P. Preventing bias in cluster randomised trials. PLoS Med. 2009;6(5):5. 
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VERSION 2 – REVIEW 

REVIEWER Maria Luiza Caires Comper 
União Metropolitana de Ensino e Cultura (UNIME-Itanuna), Brazil.  
Universidade Federal do Sul da Bahia (UFSB), Brazil 

REVIEW RETURNED 12-May-2016 

 

GENERAL COMMENTS The article presents a significant improvement in the description of 
its objectives, methods and results. I think that is able to be 
accepted. However, a few revisions should be considered.  
 
page 2, line 19, I suggest describe the main outcome as 
musculoskeletal complaints.  
 
page 7, line 16, the authors mention Figure 2. However, Figure 2 
shows the flowchart illustration and not exercise.  
 
Page 7, 18-34 lines, the authors describe the steps to use the I-
preventive. The inclusion of this section facilitates the understanding 
of how the tool can be used. However, it seems that there are lack 
an introductory sentence to this description.  
 
Page 8, line 48, I suggest including the information about IPAQ 
measurement properties. This information were described in the 
responses to the reviewers.  
 
Page 9, line 30, I suggest describe the main outcome as 
musculoskeletal complaints.  
 
page 9, line 54, the authors state: "According to literature, it 
Appeared Difficult to estimate an optimal sample size for the main 
endpoint of this study to assess Promoting software active breaks 
using exercises with the aim of treating MSD and visual discomfort 
in VDU workers. ". It is need to indicate the references that provide 
scientific support for the claim described. 

 

VERSION 2 – AUTHOR RESPONSE 

Maria Luiza Caires Comper  

Institution and Country: União Metropolitana de Ensino e Cultura (UNIME-Itanuna), Brazil ; 

Universidade Federal do Sul da Bahia (UFSB), Brazil  

 

The article presents a significant improvement in the description of its objectives, methods and 

results. I think that is able to be accepted. However, a few revisions should be considered.  

 

page 2, line 19, I suggest describe the main outcome as musculoskeletal complaints.  

Amended as requested.  

 

page 7, line 16, the authors mention Figure 2. However, Figure 2 shows the flowchart illustration and 

not exercise.  

We are thankful to clarify this point.  

 

Page 7, 18-34 lines, the authors describe the steps to use the I-preventive. The inclusion of this 

section facilitates the understanding of how the tool can be used. However, it seems that there are 

lack an introductory sentence to this description.  
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We added the flowing sentence: “The following steps for the use of I-Preventive were:”  

 

Page 8, line 48, I suggest including the information about IPAQ measurement properties. This 

information were described in the responses to the reviewers.  

The sentences now reads: “Physical activity and sedentary behavior were measured with the use of 

the international physical activity questionnaire (IPAQ).26,27 The IPAQ instruments have acceptable 

measurement properties for monitoring population levels of physical activity among 18 to 65-year-old 

adults in diverse settings, at least as good as other established self-reported questionnaires.”  

 

Page 9, line 30, I suggest describe the main outcome as musculoskeletal complaints.  

Amended as requested.  

 

page 9, line 54, the authors state: "According to literature, it appeared Difficult to estimate an optimal 

sample size for the main endpoint of this study to assess Promoting software active breaks using 

exercises with the aim of treating MSD and visual discomfort in VDU workers. ". It is need to indicate 

the references that provide scientific support for the claim described.  

The sentences now reads: According to the novelty of our research, it appeared difficult to estimate 

an optimal sample size for the main endpoint of this study to assess software promoting active breaks 

using exercises with the aim of treating MSD and visual discomfort in VDU workers.  

In Pubmed, when we use key words as musculoskeletal disorders, software and randomized trial, we 

find only 2 references 1,2. This studies included less patients than our study.  

 

1. Habibi E, Soury S. The effect of three ergonomics interventions on body posture and 

musculoskeletal disorders among stuff of Isfahan Province Gas Company. J Educ Health Promot. 

2015;4(65):2277-9531.  

2. Irmak A, Bumin G, Irmak R. The effects of exercise reminder software program on office workers' 

perceived pain level, work performance and quality of life. Work. 2012;1:5692-5695. 
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