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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) Evaluating the impact of a sleep health education and a 

personalized smartphone application on sleep, productivity, and 

healthcare utilization among employees: results of a randomized 

clinical trial 

AUTHORS Robbins, Rebecca; Weaver, Matthew; Quan, Stuart; Sullivan, Jason; 
Qadri, Salim; Glasner, Laura; Cohen-Zion, Mairav; Czeisler, 
Charles; Barger, Laura 

 

 

VERSION 1 – REVIEW 

 

REVIEWER Masahiro Banno 
Seichiryo Hospital, Department of Psychiatry 

REVIEW RETURNED 26-Mar-2022 

 

GENERAL COMMENTS This study aimed to conduct a randomized controlled trial evaluating 
the impact of a Sleep Health and Wellness (SHAW) program 
combined with access to a smartphone app (‘dayzz’) on employee 
sleep, workplace outcomes, and healthcare utilization. The strength 
of this study was to perform a randomized controlled trial with 
rigorous methodology. However, there were some concerns in this 
study. 
 
First, in the Abstract, the authors had better describe “open-label, 
randomized, parallel-group controlled trial” as Design. 
Second, in the Abstract, they had better describe how participants 
were allocated to interventions (for example, ‘‘Randomization was 
computer-generated, with 
allocation concealment by opaque sequentially numbered sealed 
envelopes’’). 
Third, in the Abstract, they had better add the trial registration 
number, name of the trial register, and source of funding. 
Fourth, in the Abstract, they had better describe the number of 
participants analyzed in each group. 
Fifth, they had better describe limitations in Strengths and limitations 
of this study. 
Sixth, they had better describe the number of any adverse events in 
the intervention group and control group. 

 

REVIEWER Odette Chagoury 
Weill Cornell Medicine - Qatar, Medicine 

REVIEW RETURNED 12-Apr-2022 

 

GENERAL COMMENTS This is a very interesting intervention using sleep education 
supported by a mobile app in the workplace setting to promote 
sleep. The major drawback of the study is that it was conducted on 
employees from a single organisation so generalisability is a 
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challenge. 
I have some queries about the study: 
- there appears to be multiple primary outcomes. This is unusual - it 
is important for the authors to concentrate on a single primary 
outcome that is the most important. 
- there needs to be more information regarding the randomisation 
process as well as allocation concealment. 
- how were missing data dealt with? 
- the analysis should involve ANCOVA adjusting for major 
confounders. 
- on a minor note it is not common practice to conduct statistical 
analysis on characteristics of the groups. 
- the figures should state whether they are using standard deviations 
or confidence intervals. 
- it would be interesting to plot changes in sleep parameters from the 
accelerometry data at multiple timepoints rather than just baseline 
and end of study. 
- some of the figures are probably best represented by tables 
especially since the y-axis has been curtailed thus exaggerating the 
effect. 
- finally, the authors need to discuss the clinical significance of the 
findings more. 

 

REVIEWER Amy Rogers 
University of Dundee, MEMO Research 

REVIEW RETURNED 10-May-2022 

 

GENERAL COMMENTS Thank you for inviting me to review this report of an RCT comparing 
a behavioural sleep intervention with delayed access to the 
intervention in a population of US healthcare workers. This RCT 
appears well designed and provides valuable information on the 
potential benefits of an app-supported behavioural sleep intervention 
for healthcare workers and their employers. 
 
I have a few comments and suggestions for improvement of 
reporting. 
 
Recruitment 
In the published protocol, it is stated that social media would be 
used as an additional recruitment modality. If this was used, please 
mention this in the Methods section. 
 
Randomisation 
In the published protocol, it is stated that participants will be 
randomised using a 1.3:1 weighted randomisation. However, in this 
report, the randomisation is described as “adaptive”. Please clarify 
how randomisation was achieved. If not weighted, please explain 
why an alternative method was chosen. Assuming weight 
randomisation was used, it would be helpful to state the weighting 
ratio in the abstract to explain the imbalance between numbers in 
the two groups. 
 
Reporting of Results 
Table 1 - While it is appropriate to comment on any potentially 
predictive baseline variables that are not balanced between the two 
groups at baseline, it is not necessary to report the results of 
significance testing (p-values) in Table 1. We already know that any 
differences between the two groups at baseline must be due to 
randomisation because they have been randomised. (See: Moher, 
D., Hopewell, S., Schulz, K. F., Montori, V., Gøtzsche, P. C., 
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Devereaux, P. J., Elbourne, D., Egger, M., & Altman, D. G. (2010). 
CONSORT 2010 explanation and elaboration: updated guidelines 
for reporting parallel group randomised trials. BMJ, 340, c869.) 
 
The published protocol listed three prespecified outcomes that have 
not been included in this report: Feasibility and acceptability, Mood 
alertness and energy, and adverse health and safety outcomes. 
These should be included in this report unless already reported 
elsewhere. 
 
Discussion - limitations 
As with all participant-reported outcomes in open-label studies, 
these results are vulnerable to self-report and recall bias. This 
should be noted as a potential limitation. 
 
Missing data. It appears that data are not missing at random. Lower 
proportions of individuals in the intervention group completed at 
least one follow-up survey and completed sleep diaries at timepoint 
1, compared to the control group. This is a potential source of bias 
and should be mentioned as a limitation. Is there a possible 
explanation for this difference? Perhaps the intervention group were 
more likely to feel overburdened by data submission tasks. 
 
Minor Comments 
In the abstract, it may be clearer to refer to “reduced workplace 
performance” rather than “presenteeism”. My reason for suggesting 
this is that, as a UK non-occupation health physician, I am more 
familiar with an alternative definition of the term “presenteeism”, 
“The practice of being present at one's place of work for more hours 
than is required, especially as a manifestation of insecurity about 
one's job.” (Oxford Dictionary) 
 
Possible error in Results: Changes in Sleep Quality 
“The mean PSQI score at baseline in the intervention condition was 
6.83 (95% CI: 6.65-7.28), while the mean PSQI in the control 
condition was 6.97 (95% CI: 6.65-7.28).” 
The 95% confidence intervals for these two different estimated mean 
PSQI scores are identical. Is this a copy and paste error? You might 
consider presenting these results in tabulated form as well as in text 
and figures. 

 

REVIEWER Agnieszka Pac 
Jagiellonian University Medical College, Chair of Epidemiology and 
Preventive Medicine 

REVIEW RETURNED 23-May-2022 

 

GENERAL COMMENTS Paper “Sleep health education and a personalized smartphone 
application improve sleep and productivity and reduce healthcare 
utilization among employees: Results of a randomized clinical trial” 
deals with very important and interesting problem. However, I think 
that some additional information should be added before publication. 
1. Randomization process should be described with more details – 
for example the information who was responsible for the procedure, 
description of the adaptive randomization procedure should be 
added. 
2. Rewrite the Statistical analysis plan section to make it more clear. 
a) Make clear distinction between the baseline and “first available 
data used in analysis” – I assume that the second one was used for 
the analysis of the sleep diaries – but this is not clear . 
b) The odds of changing sleep behaviors each month relative to the 
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start of the study were tested using mixed effects logistic regression 
models.” - Did you took into consideration that the period from the 
baseline measurement (number of months since inclusion into the 
study) is an important factor that can influence the results? 
Changing the sleep behaviors in consecutive months probably is not 
independent factor. 
c) For two – groups comparisons t-test was applied, but with many 
analyses performed adjustment for multiple test should be applied. 
3. The number of months in intervention and control group is 
different – i.e. 3.09 vs 4.38 months per participant in study groups – 
it can influence the results. 
4. In this analysis there is a lot of missing values – you have 
assumed missing at random procedure, but it should be checked 
and discussed, in addition some sensitivity analyses should be 
performed. 
5. “The cumulative total lost due to presenteeism in the control 
condition was 3.55 (95% CI: 3.42-3.68) million US dollars, compared 
to 3.07 (95% CI: 2.96-3.18) million dollars in the intervention 
condition, for a savings of approximately 480 thousand dollars in 
presenteeism across the study interval.” – but the groups compared 
have had different sample size. 
6. The associations/differences can be significant or not significant 
based on the significance level you have chosen – so, do not use 
“approaching statistical significance (p=0.07)” 
7. Table 1 – add the information that percentages have been 
calculated for non-missing group. For screening results add number 
of screened. 
8. Figure 4 – the style is different as compared to Figure 3 – 
Description of Y axis (Mean ….. 95%CI), 
9. Figure 6 – In some figures the significant associations were 
marked by *, but in other figures not – it should be unified for all 
figures. 

 

VERSION 1 – AUTHOR RESPONSE 

 

Reviewer: 1 

 

This study aimed to conduct a randomized controlled trial evaluating the impact of a Sleep Health and 

Wellness (SHAW) program combined with access to a smartphone app (‘dayzz’) on employee sleep, 

workplace outcomes, and healthcare utilization. The strength of this study was to perform a 

randomized controlled trial with rigorous methodology. However, there were some concerns in this 

study. 

 

RESPONSE: The authors appreciate the positive comments from the reviewer.  

 

First, in the Abstract, the authors had better describe “open-label, randomized, parallel-group 

controlled trial” as Design. 

 

RESPONSE: The authors have updated the abstract and methods as advised.  

 

Second, in the Abstract, they had better describe how participants were allocated to interventions (for 
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example, ‘‘Randomization was computer-generated, with 

allocation concealment by opaque sequentially numbered sealed envelopes’’). 

 

RESPONSE: The authors have stated this in the abstract (Page 3): 

 

“Participants were randomized to intervention (n=794) or control (n=561) upon consent using a 

computer-generated, automated system” 

 

Third, in the Abstract, they had better add the trial registration number, name of the trial register, and 

source of funding. 

 

RESPONSE: The authors have added these details to the abstract (see Page 4).  

 

Fourth, in the Abstract, they had better describe the number of participants analyzed in each group. 

 

RESPONSE: The authors appreciate this opportunity to clarify. The participants reported in the 

“Intervention” section of the Abstract were the number analyzed (Page 3): 

 

“Participants were randomized to intervention (n=794) or control (n=561) upon consent” 

 

Fifth, they had better describe limitations in Strengths and limitations of this study. 

 

RESPONSE: The authors appreciate this feedback. The limitations are now added to a bullet in the 

Strengths & limitations section (Page 5): 

 

“Limitations of this trial include that the participants were recruited from a single employer; several 

outcomes are self-reported; eligible participants reported owning smartphone and regularly using 

smartphone apps; and more dropout in the intervention condition as compared to the control.” 

 

Sixth, they had better describe the number of any adverse events in the intervention group and 

control group. 

 

RESPONSE: The authors now state that there were no adverse events reported by participants (Page 

21): 

“No adverse events were reported by participants in this study.” 
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Reviewer: 2 

 

This is a very interesting intervention using sleep education supported by a mobile app in the 

workplace setting to promote sleep. The major drawback of the study is that it was conducted on 

employees from a single organisation so generalisability is a challenge. 

 

RESPONSE: The authors appreciate the positive feedback from the reviewer.  

 

I have some queries about the study: 

 

- there appears to be multiple primary outcomes. This is unusual - it is important for the authors to 

concentrate on a single primary outcome that is the most important. 

 

RESPONSE: The improvement of sleep has very broad potential benefit. We outlined a number of 

outcomes a priori in our clinicaltrials.gov registration and protocol paper. We have been asked to 

report on all of these prespecified outcomes in this paper.  

 

- there needs to be more information regarding the randomisation process as well as allocation 

concealment. 

 

RESPONSE: The authors appreciate the feedback from the reviewer. The study design section has 

been updated to describe the randomization procedure in greater detail on Page 8: 

 

“The study recruitment was originally intended to be conducted in-person. However, due to the onset 

of the COVID-19 pandemic at the start of study implementation, recruitment, enrollment, 

randomization, baseline, and follow-up procedures were re-designed and completed entirely online. 

Researchers were blinded to study group allocation and there was no interaction with study 

participants other than to facilitate payment for study incentives for both groups. The statistical 

analysis was conducted without knowledge of group allocation.” 

 

And 

 

“Consent was collected via electronic signature. After providing electronic consent via the online 

landing page, a random number generator built into the study webpage randomized participants to 

either the control or intervention. Because additional steps (e.g., downloading the app, viewing a 

sleep health educational video) were required in the intervention condition, we employed an adaptive 

randomization strategy whereby the likelihood of being assigned to the intervention condition was 

approximately 1.3 to 1 to ensure that sufficient participants were recruited in each condition (Figure 

1).” 

 on M
ay 19, 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-2022-062121 on 14 S

eptem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


7 
 

 

 

- how were missing data dealt with? 

 

RESPONSE: We examined patterns of missingness and attrition between the groups. We cannot be 

certain that data are missing completely at random, but missingness for outcome variables was not 

associated with group status (intervention vs. control). The proportion of missing data is included in 

Table 1 and attrition is described in Figure 1.  

We observed greater attrition and more missingness for a specific subset of demographic 

characteristics in the intervention group. The missingness is likely due to enrollment procedures that 

instructed participants to download the dayzz app and return to the survey to complete additional 

questions. This barrier likely explains the missingness for medical history and self-reported health 

status that is more prevalent in the intervention group (these fell in sequence after the download of 

the app for those in the intervention group, which was not asked of the control group). In the end, total 

surveys were similar between the groups (2,455 vs. 2,456). We did not perform any imputation. The 

comparisons utilizing monthly data accounted for varying numbers of monthly reports from each 

individual in the statistical model. 

 

 

- the analysis should involve ANCOVA adjusting for major confounders. 

 

RESPONSE: We sought to select the most appropriate analytic approach for each of the planned 

comparisons. The pre-specified analysis plan did not include the use of ANCOVA. We did not 

anticipate controlling for any major confounders given the randomized design. We compared 

characteristics of the two groups (intervention and control) in Table 1. Other than an increase in 

missingness in the intervention group for self-reported health and medical history, the characteristics 

of the groups appear very similar. We compared single means for total costs (absenteeism and 

presenteeism) using two-sample t-tests. We compared the odds of binary variables at baseline and 

end of study using logistic regression. We compared binary repeated measures data using mixed 

effects logistic regression models to account for the dependence between repeated measures. We 

compared rates of outcomes that were assessed at multiple timepoints (e.g. near-miss crashes) using 

mixed effects poisson models. These models were necessary to account for the dependence between 

repeated measures and to select an appropriate distribution and link function for each outcome, but 

otherwise were not used to control for any covariates. In each case we considered the intent of the 

comparison, the distribution and timing of the data reported, and sought to choose the most 

appropriate statistical test considering each of these factors.  

 

 

- on a minor note it is not common practice to conduct statistical analysis on characteristics of the 

groups. 

 

RESPONSE: The authors appreciate this feedback. This was done to assess to effectiveness of the 

randomization in balancing known confounding factors. The p-values have been removed that 
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compared the characteristics of the groups at baseline. 

 

- the figures should state whether they are using standard deviations or confidence intervals. 

 

RESPONSE: All figure axes state that it is 95% CI’s that are reported. The authors fear it would be 

superfluous to separately state that the 95% CI’s are being used.  

 

- it would be interesting to plot changes in sleep parameters from the accelerometry data at multiple 

timepoints rather than just baseline and end of study. 

 

RESPONSE: The authors agree with the reviewer. Unfortunately, these data were only captured at 

two time points during the study. We agree this would be an interesting avenue for future research.  

 

- some of the figures are probably best represented by tables especially since the y-axis has been 

curtailed thus exaggerating the effect. 

 

RESPONSE: The authors respect the position of the reviewer, but we report both the raw estimates 

and/or coefficient in the text, we believe the figures are valuable for demonstrating changes visually. 

 

- finally, the authors need to discuss the clinical significance of the findings more. 

 

RESPONSE: The authors have included more discussion on the clinical significance of our study, and 

the opportunities worksites hold for screening and identifying individuals who are at risk and perhaps 

not treated for sleep disorders or other chronic health conditions (Page 24): 

 

“With respect to clinical significance, the approach outlined in this trial of a sleep health education 

session followed by ongoing access to a digital health coach, demonstrated improvement in sleep-

related outcomes, but also on other compelling outcomes such as presenteeism and healthcare 

utilization, thereby suggesting that the intervention is a viable approach for improving sleep, but also 

possibly productivity and general health and well-being among workers.” 

 

Reviewer: 3 

 

Thank you for inviting me to review this report of an RCT comparing a behavioural sleep intervention 

with delayed access to the intervention in a population of US healthcare workers. This RCT appears 

well designed and provides valuable information on the potential benefits of an app-supported 

behavioural sleep intervention for healthcare workers and their employers. I have a few comments 

and suggestions for improvement of reporting. 
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RESPONSE: The authors appreciate the feedback from the reviewer.  

 

Recruitment 

In the published protocol, it is stated that social media would be used as an additional recruitment 

modality. If this was used, please mention this in the Methods section. 

 

RESPONSE: The reviewer is correct. We now explain this recruitment channel in the methods section 

(Page 9): 

 

“An advertisement for the study was also posted on a website hosted by the organization devoted to 

recruitment for research studies, with a wide circulation (>10,000 visitors monthly) and targeted social 

media advertisements were commissioned to individuals who reported the organization as their 

primary employer on Facebook and LinkedIn.”  

 

Randomisation 

In the published protocol, it is stated that participants will be randomised using a 1.3:1 weighted 

randomisation. However, in this report, the randomisation is described as “adaptive”. Please clarify 

how randomisation was achieved. If not weighted, please explain why an alternative method was 

chosen. Assuming weight randomisation was used, it would be helpful to state the weighting ratio in 

the abstract to explain the imbalance between numbers in the two groups. 

 

RESPONSE: The authors now state the ratio employed, which was approximately 1.3:1 (Page 9): 

 

“Participants were randomized to either intervention or control upon consent. Because additional 

steps (e.g., downloading the app, viewing a sleep health educational video) were required in the 

intervention condition, we employed an adaptive randomization strategy whereby the likelihood of 

being assigned to the intervention condition was approximately 1.3 to 1 to ensure that sufficient 

participants were recruited in each condition (Figure 1).” 

 

Reporting of Results 

Table 1 - While it is appropriate to comment on any potentially predictive baseline variables that are 

not balanced between the two groups at baseline, it is not necessary to report the results of 

significance testing (p-values) in Table 1. We already know that any differences between the two 

groups at baseline must be due to randomisation because they have been randomised. (See: Moher, 

D., Hopewell, S., Schulz, K. F., Montori, V., Gøtzsche, P. C., Devereaux, P. J., Elbourne, D., Egger, 

M., & Altman, D. G. (2010). CONSORT 2010 explanation and elaboration: updated guidelines for 

reporting parallel group randomised trials. BMJ, 340, c869.) 

 

RESPONSE: The authors appreciate this feedback. The p-values comparing the demographic factors 

at baseline have been removed from the text and table.  

 

The published protocol listed three prespecified outcomes that have not been included in this report: 
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Feasibility and acceptability, Mood alertness and energy, and adverse health and safety outcomes. 

These should be included in this report unless already reported elsewhere. 

 

RESPONSE: The authors appreciate the feedback from the reviewer. The authors now report all 

outcomes, including feasibility and acceptability; mood, alertness, and energy; and adverse health 

and safety outcomes.  

 

Discussion - limitations 

As with all participant-reported outcomes in open-label studies, these results are vulnerable to self-

report and recall bias. This should be noted as a potential limitation. 

 

RESPONSE: The authors now state in the limitation section that the self-reported questions are 

subject to recall and other forms of bias (Page 25): 

 

“The outcomes in this study are subject to several forms of bias, including selection bias and healthy 

worker bias at study entry, as well as recall or reporting bias and social desirability bias throughout 

data collection” 

 

Missing data. It appears that data are not missing at random. Lower proportions of individuals in the 

intervention group completed at least one follow-up survey and completed sleep diaries at timepoint 

1, compared to the control group. This is a potential source of bias and should be mentioned as a 

limitation. Is there a possible explanation for this difference? Perhaps the intervention group were 

more likely to feel overburdened by data submission tasks. 

 

RESPONSE: The authors now cite the lower participation in the intervention condition as a source of 

bias and limitation (Page 25): 

“Finally, there attrition was greater in the intervention group compared to the control, which may have 

biased the results. One possible explanation for this is that the intervention participants were 

overburdened by study tasks. Differential attrition was considered in the statistical plan, and the total 

number of surveys completed between the groups was nearly identical.” 

 

Minor Comments 

In the abstract, it may be clearer to refer to “reduced workplace performance” rather than 

“presenteeism”. My reason for suggesting this is that, as a UK non-occupation health physician, I am 

more familiar with an alternative definition of the term “presenteeism”, “The practice of being present 

at one's place of work for more hours than is required, especially as a manifestation of insecurity 

about one's job.” (Oxford Dictionary) 

 

RESPONSE: The authors have revised the abstract as requested to state “workplace performance” 

instead of the more technical “presenteeism.” 

 

Possible error in Results: Changes in Sleep Quality 

“The mean PSQI score at baseline in the intervention condition was 6.83 (95% CI: 6.65-7.28), while 

the mean PSQI in the control condition was 6.97 (95% CI: 6.65-7.28).” 
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The 95% confidence intervals for these two different estimated mean PSQI scores are identical. Is 

this a copy and paste error?  You might consider presenting these results in tabulated form as well as 

in text and figures. 

 

RESPONSE: The authors appreciate the reviewer catching this. The CI for the intervention PSQI 

score at baseline is now accurate and updated in the revised manuscript (Page 18): 

  

“The mean PSQI score at baseline in the intervention condition was 6.83 (95% CI: 6.53-7.12), while 

the mean PSQI in the control condition was 6.97 (95% CI: 6.65-7.28).” 

 

Reviewer: 4 

Paper “Sleep health education and a personalized smartphone application improve sleep and 

productivity and reduce healthcare utilization among employees: Results of a randomized clinical trial” 

deals with very important and interesting problem. However, I think that some additional information 

should be added before publication. 

 

RESEPONSE: The authors appreciate the reviewer’s feedback and thoughtful review.  

 

1.      Randomization process should be described with more details – for example the information 

who was responsible for the procedure, description of the adaptive randomization procedure should 

be added. 

 

RESPONSE: The authors appreciate this feedback. We have revised the methods to state a bit more 

clearly how randomization proceeded (Page 8): 

 

“The study recruitment was originally intended to be conducted in-person. However, due to the onset 

of the COVID-19 pandemic at the start of study implementation, recruitment, enrollment, 

randomization, baseline, and follow-up procedures were re-designed and completed entirely online. 

Researchers were blinded to study group allocation and there was no interaction with study 

participants other than to facilitate payment for study incentives for both groups. The statistical 

analysis was conducted without knowledge of group allocation.” 

 

And 

 

“Consent was collected via electronic signature. After providing electronic consent via the online 

landing page, a random number generator built into the study webpage randomized participants to 

either the control or intervention.” 

 

2.      Rewrite the Statistical analysis plan section to make it clearer. 
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a)      Make clear distinction between the baseline and “first available data used in analysis” – I 

assume that the second one was used for the analysis of the sleep diaries – but this is not clear. 

 

RESPONSE: The start for each individual varied by the date of enrollment, with some starting one or 

two months after others. Nearly all, (96%) contributed a survey in month 1 or month 2. Rather than 

using a strictly defined timepoint as the baseline, we used the first available survey for each 

participant for comparing estimates from the start to the end of the study. We have included the 

following in the paper: 

 

“Due to variability in study start date and study duration depending on the date of enrollment, baseline 

to follow-up comparisons were conducted using the first available datapoint (96% reported in month 1 

or month 2) and the mean responses from months 7-9.” 

 

b)      The odds of changing sleep behaviors each month relative to the start of the study were tested 

using mixed effects logistic regression models.”  - Did you took into consideration that the period from 

the baseline measurement (number of months since inclusion into the study) is an important factor 

that can influence the results? Changing the sleep behaviors in consecutive months probably is not 

independent factor. 

 

RESPONSE: Participants were asked each month if they changed sleep behaviors relative to the start 

of the study interval. Models testing the impact of the intervention on this outcome estimated the odds 

of changing behaviors (yes/no) each month while accounting for the dependence between repeated 

measures from the same participant. In this respect responses from any given month are treated 

equally. We did not assess the probability of changing behavior earlier vs. later or changing for one 

month and not others. Each month was treated as an independent slice of time relative to baseline. 

We agree that there are other ways this information could be investigated further, but also believe that 

the current statistical approach does not introduce any differential bias when comparing the 

intervention and control groups. 

 

 

c)      For two – groups comparisons t-test was applied, but with many analyses performed adjustment 

for multiple test should be applied. 

 

RESPONSE: We chose not to adjust for multiple comparisons in our statistical analysis. All analyses 

were prespecified prior to the trial. An analysis plan was also specified for each individual outcome. 

We believe this warrants an independent hypothesis test for each outcome. The consistency in the 

effect of the intervention across diverse outcomes suggests that the significant findings are unlikely to 

result from chance or random variation. Adjustment for multiple comparisons across all outcomes may 

artificially weaken the associations. This decision is supported by Rothman et al. (referenced below).  

 
Rothman, K. J. (1990) No adjustments are needed for multiple comparisons. Epidemiology 1, 43-46 
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3.      The number of months in intervention and control group is different – i.e. 3.09 vs 4.38 months 

per participant in study groups – it can influence the results. 

 

RESPONSE: The authors appreciate this feedback. We now state this as a limitation in the limitations 

section (Page 21): 

 

“Finally, there attrition was greater in the intervention group, compared to the control, perhaps due to 

more initial study requirements, which may have biased the results. Differential attrition was 

considered in the statistical plan, and the total number of surveys completed between the groups was 

nearly identical.” 

 

4.      In this analysis there is a lot of missing values – you have assumed missing at random 

procedure, but it should be checked and discussed, in addition some sensitivity analyses should be 

performed. 

 

RESPONSE: We examined patterns of missingness and attrition between the groups. We cannot be 

certain that data are missing completely at random, but missingness for outcome variables was not 

associated with group status (intervention vs. control). The proportion of missing data is included in 

Table 1 and attrition is described in Figure 1.  

We observed greater attrition and more missingness for a specific subset of demographic 

characteristics in the intervention group. The missingness is likely due to enrollment procedures that 

instructed participants to download the dayzz app and return to the survey to complete additional 

questions. This barrier likely explains the missingness for medical history and self-reported health 

status that is more prevalent in the intervention group (these fell in sequence after the download of 

the app for those in the intervention group, which was not asked of the control group). In the end, total 

surveys were similar between the groups (2,455 vs. 2,456). Those in the intervention group 

completed 5.7 surveys on average (SD 3.1) compared to 6.8 in the control group (SD 2.7). The 

comparisons utilizing monthly data accounted for varying numbers of monthly reports from each 

individual in the statistical model. 

 

We conducted sensitivity analyses that restricted the study population to those that completed at least 

3 surveys for primary outcomes that utilized all of the monthly data. These are presented below.  

Sleep-related behavioral 

changes 

Full Sample Sensitivity Analysis 

Less Fatigued or Sleepy 1.30 (1.08-1.57) 1.30 (1.06-1.60) 

Increased Sleep Consistency 1.40 (1.12-1.75) 1.52 (1.19-1.95) 

Increased Sleep Duration 1.44 (1.17-1.78) 1.50 (1.18-1.89) 

Sleep in Later 1.07 (0.85-1.35) 1.03 (0.80-1.34) 
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We further limited the baseline vs. end-of-study comparison for PSQI to only those who reported the 

outcome at both timepoints. While the comparison is no longer statistically significant in this sensitivity 

analysis, the magnitude of the association remains very similar. In the paper we report OR 0.79, 95% 

CI 0.63-0.98. Limiting the comparison to those who responded at both timepoints, the association is 

OR 0.76, 95% CI 0.56-1.04.   

 

 

 

5.      “The cumulative total lost due to presenteeism in the control condition was 3.55 (95% CI: 3.42-

3.68) million US dollars, compared to 3.07 (95% CI: 2.96-3.18) million dollars in the intervention 

condition, for a savings of approximately 480 thousand dollars in presenteeism across the study 

interval.” – but the groups compared have had different sample size. 

 

RESPONSE: While the total dollar amounts may be affected by participation, the total number of 

surveys completed between the intervention and control groups was nearly identical (2455 vs. 2456). 

This was designed and analyzed as a pragmatic trial. We sought to examine whether providing the 

intervention in a randomized assignment would be associated with workplace performance and feel 

that providing the total information is useful in informing the decision to adopt this or another similar 

intervention.  

 

 

6.      The associations/differences can be significant or not significant based on the significance level 

you have chosen – so, do not use “approaching statistical significance (p=0.07)” 

 

RESPONSE: The authors appreciate this critique. The manuscript has been updated accordingly 

(Page 19): 

 

“The mean total dollars lost due to absenteeism was $467 less in the intervention condition ($1,479, 

95% CI: $1,144-$1,814 vs. $1,946, 95% CI: $1,591-$2,301), although this difference was not 

statistically significant (p=0.07).” 

 

7.      Table 1 – add the information that percentages have been calculated for non-missing group. For 

screening results add number of screened. 

 

RESPONSE: The percentages reported in Table 1 reflect both missing and non-missing. This is now 

stated in a Note to the Table. The number screened has been added to Table 1 from the Figure 1 

CONSORT diagram. 

 

8.      Figure 4 – the style is different as compared to Figure 3 – Description of Y axis (Mean ….. 

95%CI), 
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RESPONSE: The authors appreciate the feedback from the reviewer. Figure 4 has been updated as 

advised.  

 

9.      Figure 6 – In some figures the significant associations were marked by *, but in other figures not 

– it should be unified for all figures. 

 

RESPONSE: The authors appreciate this feedback. The authors discovered that both Figures 4 and 6 

were missing the *notation. This is now included in the revised manuscript.  

 

VERSION 2 – REVIEW 

 

REVIEWER Masahiro Banno 
Seichiryo Hospital, Department of Psychiatry 

REVIEW RETURNED 27-Jul-2022 

 

GENERAL COMMENTS The authors have revised the manuscript thoroughly. I have no 
additional comments. 

 

REVIEWER Amy Rogers 
University of Dundee, MEMO Research  

REVIEW RETURNED 28-Jul-2022 

 

GENERAL COMMENTS Thank you for making changes to this manuscript after initial peer 
review. The manuscript reads very well and is a clear description of 
the research and findings. I have three minor points only that you 
may choose to address in the final edit: 
1. Although you have appropriately removed p-values from the 
baseline characteristics table, there are still several mentions of 
between-group significance testing of baseline characteristics in the 
text that should be removed also (pgs 19 and 20 of PDF) 
2. Pg 11 - the abbreviation OSA is used here for the first time, 
please spell it out 
3. You might consider adding the term "decentralized" to your title 
and main text when describing the trial. As your trial is "remote" and 
did not involve physical site visits or in-person interaction between 
participants and researchers, it would qualify as decentralized. 
Decentralized clinical trial (DCT) is the current preferred term 
amongst regulators inc. FDA and industry. Using it in your paper 
would make it more easily discoverable by people interested in DCT 
methods and results from DCTs. 

 

 VERSION 2 – AUTHOR RESPONSE 

RESPONSE: 

 

1. Although you have appropriately removed p-values from the 

baseline characteristics table, there are still several mentions of between-group significance testing of 

baseline characteristics in the text that should be removed also (pgs 19 and 20 of PDF) 

a. RESPONSE: Language referring to comparisons has been 

eliminated.  
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2. Pg 11 - the abbreviation OSA is used here for the first time, 

please spell it out 

a. RESPONSE: This has been updated.  

3. You might consider adding the term "decentralized" to your 

title and main text when describing the trial. As your trial is "remote" and did not involve physical site 

visits or in-person interaction between participants and researchers, it would qualify as decentralized. 

Decentralized clinical trial (DCT) is the current preferred term amongst regulators inc. FDA and 

industry. Using it in your paper would make it more easily discoverable by people interested in DCT 

methods and results from DCTs. 

a. RESPONSE: Our study was first and foremost a randomized 

clinical trial. From the definitions we can find, a decentralized trial refers to trials where the trial 

activities are “performed at participants’ homes and/or local healthcare facilities”,” according to de 

Jong (2022). Moreover, the nomenclature is evolving for trials that are administered via technology 

(e.g., ‘decentralized,’ ‘virtual clinical trial’ or ‘digital clinical trial’). Until this issue is resolved, what we 

propose is to leave the manuscript as is, but include in the keyword list ‘digital clinical trial’ and ‘virtual 

clinical trial’ therefore not locking us into one name before there is concensus.  

 

de Jong AJ, van Rijssel TI, Zuidgeest MG, van Thiel GJ, Askin S, Fons-Martínez J, et al. 

Opportunities and Challenges for Decentralized Clinical Trials: European Regulators’ Perspective. 

Clinical Pharmacology & Therapeutics 2022. 
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