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VERSION 1 - REVIEW 

REVIEWER Stephanie Blatch and Katherine M. Sharkey 
Brown University, Providence 

REVIEW RETURNED 21-Jul-2015 

 

GENERAL COMMENTS This well-written paper describes an analysis of data from 633 

women in the New Zealand E Moe Māmā study that examined 

whether a variety of sleep measures were related to infant birth 

weight or fetal distress.  A secondary aim was to compare sleep and 

infant outcomes between Māori and non-Māori women in the 

sample.  This research is important given the high prevalence of 

sleep disturbance in pregnant women and data linking poor sleep to 

a variety of untoward health outcomes.  Little is known about 

intergenerational effects of sleep disturbance during pregnancy and 

impact of social/economic disparity on associations between sleep 

disturbance and infant outcomes.  Thus, the present manuscript will 

contribute important, novel data to the literature.   

Strengths of the manuscript include measurement of a broad range 

of relevant sleep measures including reported sleep duration, 

presence of symptoms of obstructive sleep apnea, restless legs 

syndrome, and periodic limb movement disorder, daytime 

sleepiness, and symptoms of insomnia.  Use of customized birth 

weight centiles is another strength. 

The major weaknesses of the paper are the potential confound of 

studying participants so close to term (and thereby artificially 

restricting the observation of low birth weight infants) and the high 

percentage of participants from the parent study whose data were 

not included in these analyses.   Although the authors address both 

of these issues in the paper, it would be helpful to know exactly what 

data were missing such that nearly half the sample could not be 

included in these analyses.  Other comments related to specific 

sections of the manuscript are shown below. 
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Abstract: 

 In “objective,” please clarify “abnormal sleep.”  Perhaps 
better to say “subjectively reported sleep measures” so that 
readers don’t make assumptions about what “abnormal 
sleep” means and to acknowledge that the findings were 
based on self-report measures.  Multiple studies show that 
subjective and objective measures of sleep disturbance do 
not always correlate well, particularly in women.  

 In results, interesting that the authors chose to lead by 
reporting two non-significant findings instead of focusing on 
the significant finding of LGA being associated significantly 
with reported breathing pauses with onset during pregnancy.  
Would consider restructuring this to highlight significant 
findings.  

Methods: 

 As mentioned above, please give more details about why so 
much of the sample could not be included. 

 We were curious whether associating sleep measure with 
birth weight measured on a continuum rather than classified 
as SGA, LGA, and AGA would have increased power to 
show a relationship between birth weight and sleep 
measures. It seems using the strict <10

th
 centile and >90

th
 

centile may have limited sample size and the ability to show 
associations. 

 On page 5, line 33, it would be helpful to know more about 
the GSDS and its scoring.  Please report GSDS scores in 
the results. It is unclear whether each factor was analyzed 
separately (and only if women experienced the disturbance 
>= 3 times per week) or whether global score was also 
considered.  Table 2, top section, appears to show women 
over a certain threshold but it would be helpful to understand 
overall scores.  

 On page 5, please state recruitment period as requested in 
STROBE checklist. 

 Page 6, line 38, typo – would omit the word “or” 

Results: 

 We found the results overly-focused on trend findings. 

 Are data for co-morbid medical conditions available?  It 
would be informative for the authors to look at whether the 
association of LGA to pregnancy onset breathing pauses 
was related to gestational diabetes, as OSA has been 
associated with glucose intolerance and gestational 
diabetes has been associated with macrosomia in infants.   

 The authors speculate that the failure to replicate 
associations of snoring with SGA was related to the fact that 
the study was performed at near term.  Could you please 
report the mean gestational age at delivery? 

 In the comparisons between Māori and non-Māori women, it 
appears that the two groups reported very different sleep 
disturbance profiles (for example, in Table 2 and 
supplementary Table 6).  The authors conclude that Māori 
women had stronger associations between sleep and birth 
outcomes. Could the authors expand on the differences in 
symptom profiles (maybe where they are mentioned on 
page 9)?  Are the Māori women are driving the main 
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effects?  

Discussion: 

 Authors should keep in mind that the sleep measures were 
all captured at one time point by a single survey and that 
reports may not be wholly representative of the participants’ 
prenatal experience or their pre-pregnancy sleep. 

 Finding that Māori women had stronger associations 
between disturbed sleep measures and poor infant 
outcomes is very interesting.  The authors may want to 
comment that intervention studies designed to help with 
maternal sleep have shown greater improvement among 
higher risk/more disadvantaged women [e.g., Lee, K. A., & 
Gay, C. L. (2011). Can modifications to the bedroom 
environment improve the sleep of new parents? Two 
randomized controlled trials. Research in Nursing and 
Health, 34, 7–19.] 

 Discussion, page 12, line 33, typo “These finding” needs 
correction. 

 

REVIEWER Eguchi, Kazuo 
Cardiovascular Medicine, Jichi Medical University 

REVIEW RETURNED 25-Jul-2015 

 

GENERAL COMMENTS Comments   
 
The authors performed this study to examine whether abnormal 
sleep during pregnancy is associated with adverse outcomes for the 
infant. They concluded that self-reported sleep measures in late 
pregnancy are associated with SGA, LGA and fetal distress, and 
highlight some important ethnic inequalities, but did not find 
evidence of previously reported associations between snoring and 
SGA.  
 
Major comments  
1. Although this study is largely a negative study, the conclusion of 
the abstract seems to be a positive study.  
2. This study is population-based study, detailed discussions about 
the mechanisms of their findings are necessary. For example, what 
is the underlying mechanisms of difference between Maori women 
and non-Maori women?  
3. As the authors acknowledged, there are so many data and 
comparisons in this study. They need to stay focus on some 
measures of sleep disturbance and pregnancy-related outcomes 
according to previous reports.  
4. SGA and LGA are completely different mechanisms.  
5. Lack of objective data such as nighttime SpO2 recordings is 
critical probem.  
6. P10, 2nd para  
What is the mechanism of this?  
7. P10, bottom  
What about the results of sample calculation?  
8. P11, bottom “stronger”  
Is this confirmed statistically?  
9. Tables  
There are no data of BMI for mothers.  
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Minor comments  
1. P6  
What is the rationale of the definitions of SGA and LGA ?  
2. P8, 3rd para  
Why Maori women have higher prevalence of these sleep 
disturbance measures?  
3. P9, para 4  
What is the clinical implication of leg twitching? More labor due to 
poor socio-economic factors for these women?  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

 

This well-written paper describes an analysis of data from 633 women in the New Zealand E Moe 

Māmā study that examined whether a variety of sleep measures were related to infant birth weight or 

fetal distress. A secondary aim was to compare sleep and infant outcomes between Māori and non-

Māori women in the sample. This research is important given the high prevalence of sleep 

disturbance in pregnant women and data linking poor sleep to a variety of untoward health outcomes. 

Little is known about intergenerational effects of sleep disturbance during pregnancy and impact of 

social/economic disparity on associations between sleep disturbance and infant outcomes. Thus, the 

present manuscript will contribute important, novel data to the literature. Strengths of the manuscript 

include measurement of a broad range of relevant sleep measures including reported sleep duration, 

presence of symptoms of obstructive sleep apnea, restless legs syndrome, and periodic limb 

movement disorder, daytime sleepiness, and symptoms of insomnia. Use of customized birth weight 

centiles is another strength.  

 

Response: We thank the reviewers for their supportive comments  

 

--  

 

The major weaknesses of the paper are the potential confound of studying participants so close to 

term (and thereby artificially restricting the observation of low birth weight infants) and the high 

percentage of participants from the parent study whose data were not included in these analyses. 

Although the authors address both of these issues in the paper, it would be helpful to know exactly 

what data were missing such that nearly half the sample could not be included in these analyses.  

 

Response: We have added details of the missing data for each variable in Supplementary Table 2. 

The greatest proportion of missing data is for fetal distress and infant gender, since these could only 

be extracted from the health records for certain health districts and for women who consented to this 

process. These data are therefore likely to be missing completely at random, which will have resulted 

in loss of precision in our estimates but no bias.  

 

--  

 

Other comments related to specific sections of the manuscript are shown below.  

 

Abstract:  

• In “objective,” please clarify “abnormal sleep.” Perhaps better to say “subjectively reported sleep 

measures” so that readers don’t make assumptions about what “abnormal sleep” means and to 

acknowledge that the findings were based on self-report measures. Multiple studies show that 

subjective and objective measures of sleep disturbance do not always correlate well, particularly in 
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women.  

Response: we have altered the title of the manuscript and the abstract to ensure that it is clear we are 

looking at self-reported measures of sleep  

• In results, interesting that the authors chose to lead by reporting two nonsignificant findings instead 

of focusing on the significant finding of LGA being associated significantly with reported breathing 

pauses with onset during pregnancy. Would consider restructuring this to highlight significant findings.  

 

Response: we have added the finding of pregnancy-onset leg twitching and LGA to the results 

described in the abstract.  

 

--  

 

Methods:  

• As mentioned above, please give more details about why so much of the sample could not be 

included.  

 

Response: please see response above, and details of missing data presented in the new  

 

--  

 

Supplementary Table 2  

• We were curious whether associating sleep measure with birth weight measured on a continuum 

rather than classified as SGA, LGA, and AGA would have increased power to show a relationship 

between birth weight and sleep measures. It seems using the strict 90th centile may have limited 

sample size and the ability to show associations.  

 

Response: Due to the non-linearity of associations, i.e. associations between sleep variables and 

both small and large size at birth, modelling birth weight on a continuous scale would only be 

appropriate with a complex statistical technique such as fractional polynomials. This would have been 

particularly challenging given the desire to adjust birth weight for gestational age and other factors 

such as ethnicity and maternal size. We felt that this technique would have severely compromised the 

interpretability of our findings to a clinical audience, and therefore opted to use the simpler approach 

of categorising birth size.  

 

--  

 

• On page 5, line 33, it would be helpful to know more about the GSDS and its scoring. Please report 

GSDS scores in the results. It is unclear whether each factor was analyzed separately (and only if 

women experienced the disturbance >= 3 times per week) or whether global score was also 

considered. Table 2, top section, appears to show women over a certain threshold but it would be 

helpful to understand overall scores.  

 

Response: we have now edited the text as follows (new text underlined), to clarify that we analysed 

the total GSDS score and sub-scales for sleep quality and daytime sleepiness: “Late-pregnancy sleep 

quality was also assessed by the General Sleep Disturbance Scale (GSDS), which was used as a 

total score, and separate sub-scale scores for sleep quality and daytime sleepiness. Each of these 

scores was dichotomised into problematic and non-problematic (mean item scores ≥3 or <3 

respectively) sleep”  

 

--  

 

• On page 5, please state recruitment period as requested in STROBE checklist.  
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Response: we have added the recruitment period (Oct 2009 – Oct 2011) to the start of the methods 

section  

 

--  

 

• Page 6, line 38, typo – would omit the word “or”  

 

Response: the line numbers do not seem to match those in our version of the manuscript, but we 

have found an excess ‘or’ in line 25 of page 5 and have removed this  

 

--  

 

Results:  

• We found the results overly-focused on trend findings.  

 

Response: We believe the reviewer is referring to reporting findings based on patterns of association 

rather than based on a statistical significance threshold. It is now widely accepted by the medical 

statistical community that results should be presented and described in full, without arbitrarily dividing 

results into ‘significant’ and non-significant’ to determine which specific findings should be most 

emphasised. We believe it is crucial for the correct interpretation of our findings to present all of our 

results, and to demonstrate the strength of statistical evidence for each finding. For a full discussion of 

these issues, see Sterne J & Davey Smith G. Sifting the evidence—what's wrong with significance 

tests? BMJ 2001; 322(7280): 226–231  

 

--  

 

• Are data for co-morbid medical conditions available? It would be informative for the authors to look 

at whether the association of LGA to pregnancy onset breathing pauses was related to gestational 

diabetes, as OSA has been associated with glucose intolerance and gestational diabetes has been 

associated with macrosomia in infants.  

 

Response: We thank the reviewers for this helpful suggestion. We have added the following text to 

the discussion section (page 9): “The association between breathing pauses and birth size, 

particularly LGA, could to some degree reflect gestational diabetes due to known associations 

between obstructive sleep apnoea and glucose intolerance and between gestational diabetes and 

macrosomia. In this study, 5% (N=5) of mothers with LGA infants reported having diabetes, compared 

with 2% (N=15) of mothers with AGA infants. Due to the small numbers, it was not possible to further 

evaluate the role of diabetes in the associations we observe.”  

 

--  

 

• The authors speculate that the failure to replicate associations of snoring with SGA was related to 

the fact that the study was performed at near term. Could you please report the mean gestational age 

at delivery?  

 

Response: the median and interquartile range of gestational age at delivery is reported in Table 1 (40 

weeks, 39-41 weeks)  

 

--  

 

• In the comparisons between Māori and non-Māori women, it appears that the two groups reported 
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very different sleep disturbance profiles (for example, in Table 2 and supplementary Table 6). The 

authors conclude that Māori women had stronger associations between sleep and birth outcomes. 

Could the authors expand on the differences in symptom profiles (maybe where they are mentioned 

on page 9)? Are the Māori women are driving the main effects?  

 

Response: we have now expanded the discussion of the differences in sleep parameters between the 

Māori and non- Māori women in the discussion section, and have noted that it appears likely that 

many of the associations seen in the combined population are driven primarily by the Māori women 

(Discussion section, page 11). Within the results section, the ethnic difference in sleep measures is 

described in detail on page 7, and the ethnic differences in the associations are described on page 8.  

 

--  

 

Discussion:  

• Authors should keep in mind that the sleep measures were all captured at one time point by a single 

survey and that reports may not be wholly representative of the participants’ prenatal experience or 

their pre-pregnancy sleep.  

 

Response: we thank the reviewers for this helpful suggestion and have added the following to the 

discussion (new text underlined): “Whilst our data on sleep in late pregnancy were self-reported and 

assessed at a single time-point during late pregnancy, this is the case in most other studies on this 

topic.[12, 31] Future studies using objective measures of sleep such as actigraphy, particularly with 

repeated measures across different stages of pregnancy, will make a valuable contribution to this 

literature.”  

 

--  

 

• Finding that Māori women had stronger associations between disturbed sleep measures and poor 

infant outcomes is very interesting. The authors may want to comment that intervention studies 

designed to help with maternal sleep have shown greater improvement among higher risk/more 

disadvantaged women [e.g., Lee, K. A., & Gay, C. L. (2011). Can modifications to the bedroom 

environment improve the sleep of new parents? Two randomized controlled trials. Research in 

Nursing and Health, 34, 7–19.]  

 

Response: we have now added this reference  

 

--  

 

• Discussion, page 12, line 33, typo “These finding” needs correction.  

 

Response: we have corrected this mistake  

 

--  

 

Reviewer 2  

 

The authors performed this study to examine whether abnormal sleep during pregnancy is associated 

with adverse outcomes for the infant. They concluded that self-reported sleep measures in late 

pregnancy are associated with SGA, LGA and fetal distress, and highlight some important ethnic 

inequalities, but did not find evidence of previously reported associations between snoring and SGA.  

 

Major comments  
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1. Although this study is largely a negative study, the conclusion of the abstract seems to be a 

positive study.  

 

Response: we have re-ordered and re-phrased the conclusion of the abstract in order to more 

accurately reflect the results  

 

--  

 

2. This study is population-based study, detailed discussions about the mechanisms of their findings 

are necessary. For example, what is the underlying mechanisms of difference between Maori women 

and non-Maori women?  

 

Response: we believe the ethnic differences in this study are extremely interesting and important from 

a public health perspective, but due to the observational nature of this study and self-reported nature 

of the sleep data, we are unable to explore this in more detail. We have a detailed discussion of our 

hypotheses about the potential explanations for these differences on page 12, and have now further 

expanded this to reflect the reviewer’s comments  

 

--  

 

3. As the authors acknowledged, there are so many data and comparisons in this study. They need to 

stay focus on some measures of sleep disturbance and pregnancy-related outcomes according to 

previous reports.  

 

Response: we feel that the availability of data on multiple facets of sleep is a key strength of the 

manuscript, as recognised by reviewer 1. We would therefore be reluctant to remove any of the sleep 

measures from the paper, particularly in the interests of balanced reporting of all findings – including 

those that were null.  

 

--  

 

4. SGA and LGA are completely different mechanisms.  

 

Response: we agree that the associations between sleep and SGA and LGA are likely to operate 

through different mechanisms, and this is the reason why we chose to analyse them as separate 

outcomes rather than treating birth weight as a continuum. Given the observational nature of this 

study, it was not possible to disentangle the biological mechanisms underlying these associations. We 

have expanded the discussion of this limitation on pages 9 and 12  

 

--  

 

5. Lack of objective data such as nighttime SpO2 recordings is critical probem.  

 

Response: We recognise that the lack of objective sleep data is a limitation of this study. However, 

given the strengths of the study – wide range of sleep measures, data on pre-pregnancy sleep as well 

as pregnancy sleep, and ability to examine ethnic inequalities – we feel that the use of these novel 

data to address this question of public health importance is worthwhile. We have acknowledged this 

limitation and expanded our discussion of it on page 12.  

 

--  

 

6. P10, 2nd para  
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What is the mechanism of this?  

 

Response: as detailed above, we are unable to examine the mechanisms underlying the associations 

due to the observational nature of the study and self-reported sleep measures. We have now added a 

discussion of this to this paragraph on page 10.  

 

--  

 

7. P10, bottom  

What about the results of sample calculation?  

 

Response: Since this is a cohort study that was set up to provide a platform for multiple hypotheses to 

be tested, formal power calculations were not performed for this specific analysis. However, post-hoc 

power can be inferred from the confidence intervals; if the confidence interval for an odds ratio is 

wide, power to detect an odds ratio of that magnitude was relatively low.  

 

--  

 

8. P11, bottom “stronger”  

Is this confirmed statistically?  

 

Response: P values for ethnic differences in associations were assessed using tests for interaction; 

the Supplementary Tables with ethnic-specific results highlight where these p values where ≤0.1.  

 

--  

 

9. Tables  

There are no data of BMI for mothers.  

 

Response: apologies for this omission. We have added BMI data to Table 1  

 

--  

 

Minor comments  

1. P6  

What is the rationale of the definitions of SGA and LGA ?  

Response: SGA and LGA were defined according to standard definitions used in the obstetrics and 

gynaecology literature  

2. P8, 3rd para  

Why Maori women have higher prevalence of these sleep disturbance measures?  

Response: It is unclear why we observe ethnic differences in sleep disturbance. We have now 

expanded the discussion of this issue on page 11.  

3. P9, para 4  

What is the clinical implication of leg twitching? More labor due to poor socio-economic factors for 

these women?  

Response: Leg twitching is a symptom of restless legs, but is a broad clinical symptom, which may 

have multiple aetiologies and clinical implications that cannot be disentangled from the data available 

in this study. 
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