
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) Association of BMI and inter-pregnancy BMI change on birth 
outcomes in an Australian obstetric population: A retrospective 
cohort study. 

AUTHORS Knight-Agarwal, Catherine; Williams, Lauren; Davis, Deborah; 
Davey, Rachel; Cochrane, Tom; Zhang, Huanhua; Rickwood, Peter 

 

VERSION 1 - REVIEW 

REVIEWER Christopher Nolan 
Australian National University Medical School, Australia 
 
The pregnancy cohort studied is from the same hospital that I work.  
However, I do not work with the authors of this manuscript and they 
are from different universities.  
At no stage have I previously been aware of this study or seen data 
or the manuscript. 

REVIEW RETURNED 04-Jan-2016 

 

GENERAL COMMENTS There is very good evidence from multiple observational studies 
internationally and in Australia, that obesity is associated with worse 
pregnancy outcomes. There are fewer studies that have looked at 
the importance of inter-pregnancy change in weight, including in 
Australia. This study reports similar results to previous studies on 
baseline BMI and inter-pregnancy weight change on pregnancy 
outcomes, but the study does add to important data supporting the 
need to prevent excessive weight gain between pregnancies.  
This is a retrospective audit of a birth outcomes data base which has 
limitations as indicated by the authors- however, data on the 
gestational age at which the BMI is measured is not provided- as 
this could be an important confounder in interpretation, particularly 
with respect to change in BMI between pregnancies. The definitions 
of pregnancy outcomes also needs to be much clearer, for the 
interpretation of the results of this study with other studies.  
 
Major comments:  
1. The authors appreciate that not having an accurate pre-
conception weight is a limitation. They do state that the BMI was 
measured at the time of "the first antenatal visit- (usually 12 weeks 
gestation)", but they give no data on the actual time of BMI 
assessment. Considering that some high-women may attend for the 
first visit later in pregnancy (late booking and transfers from 
elsewhere), this could result in some bias in the results. The authors 
should give a breakdown of the time of BMI assessment in the 
paper- added to table 1. Depending on the findings, adjustment for 
this factor may be required in data analysis.  
2. If the timing of BMI assessment varies between 1st and 2nd 
pregnancies (e.g. late in 1st pregnancy and early in second 
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pregnancy), this could cause errors in the change in BMI between 
pregnancies. Such cases should be excluded from the analyses of 
inter-pregnancy BMI change.  
3. Pregnancy outcomes definitions are vague and need to be better 
described. The ICD-10 codes unfortunately do not give adequate 
definitions (e.g. for neonatal hypoglycaemia, hypertensive disorders 
in pregnancy, GDM, respiratory distress). It would be best to give the 
definitions used by the midwives that enter into the data base (this 
could be a supplementary table).  
4. It may be worth considering a further breakdown of birthing - e.g. 
Onset of labour: spontanenous, induced, no labour; and Mode of 
delivery: vaginal (subcategory of VBAC), elective C-section, 
emergency C-section). I presume instrumental delivery means 
induction of labour- but it could also mean forceps used etc- so it 
may not be the best term or needs to be defined in the manuscript. 
No breakdown on C-section is given- as it would be helpful to know 
the rate of emergency C-sections).  
5. Data that is missing that may be worth reporting include rates of 
pre-term birth (e.g. <37 weeks gestation) and small for gestational 
age and large for gestational age.  
6. Vaginal tears and episiotomy should be assessed as percentage 
of women having vaginal delivery only in table 1 and 2 (as was 
performed in tables 3 and 4)  
7. VBAC is a mode of delivery - not a labour complication.  
8. Statistical anyalses for group differences have not been 
performed on Table 1 data- as comments on some trends that are 
not assessed in the adjusted model of table 2 are discussed in the 
results section and discussion (i.e. the non-pregnancy outcome data 
e.g. age, parity, COB and smoking status). Statistics should be 
performed on these items.  
9. The discussion of results of pregnancy outcomes should be on 
the adjusted data- so should come after the introduction of the table 
2 data.  
10. Page 10 - "Women with an elevated BMI bleed more postpartum 
due to a higher level of fat deposition in the myometrium ....." is not a 
conclusion that is possible from reference 26. They did not assess 
fat deposition in the myometrium. This statement needs to be 
removed or amended.  
11. For the inter-pregnancy data, how were women that had three or 
more pregnancies with BMI data handled in this study?  
 
 
Minor comments:  
1. Page 4, 3rd line from bottom- should it be "has given birth to one 
baby."  
2. Page 4 last line- may be better to say- "Change in BMI was 
categorised as a decrease in BMI .... ".  
3. Footnote to tables 3 and 4- was the reference group "0 change in 
BMI" rather than "BMI 19-24"?  
4. A paper under review - should not be included in the references 
(e.g. ref 23).  
5. A personal communication should be mentioned in the text- rather 
than putting it in as a referecne (ref 27)." 

 

REVIEWER Roland Devlieger 
Department of Obstetrics and Gynaecology  
University Hospitals Leuven  
Belgium 

REVIEW RETURNED 04-Jan-2016 
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GENERAL COMMENTS The authors report on an obstetric cohort in an academic Australian 
center. More specifically, they studied the effect of maternal BMI and 
interpregnancy BMI change on perinatal outcomes in bivariate 
adjusted models. They found women that are overweight or obese to 
have increased perinatal risks and a higher risk for adverse outcome 
if the interpregnancy BMI shift was >3. 
 
While the deleterious effects of maternal BMI on perinatal outcomes 
have been described extensively and repeatedly, only a handful 
studies have focused on the interpregnancy period. This is important 
and timely, as this period has been understudied and represents an 
important and modifiable risk factor for the next pregnancy. 
 
The main limitations of the study are: 
-The relative small number of patients for a population-based study. 
-The fact that the registration system (BOS) did not record the actual 
BMI. 
-The fact that no correction was made for gestational weight gain 
(GWG) while this is an important contributor to the interpregnancy 
weight change. GWG is not available in the BOS and that is limiting 
the value of the results. 
-SGA and LGA figures are not available but only macrosomia and 
low birth weight. This should be added. 
-The quality if the database can be questioned as they report a very 
low number of episiotomies (between 3 and 9%, and lower in the 
obese grade III) but also a relatively very high percentage of 3rd and 
4rd degree tears (2-6%). This should be explained. 
-The reference to the Villamor 2015 paper should be added. 
-The discussion is quite long. 
 

 

REVIEWER Maryam Kashanian 
Iran University of Medical Sciences, Department of Obstetrics & 
Gynecology, Tehran, Iran. 

REVIEW RETURNED 07-Jan-2016 

 

GENERAL COMMENTS I appreciate the efforts of the authors. While the subject is not new 
and the presented data is confirmatory for the previous studies, 
however, because of the good sample size and the appropriate 
referring to the limitations of the study and also adding to the 
previous knowledge, I recommend it for publication.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 Comments and Author Responses  

Reviewer: The authors appreciate that not having an accurate pre-conception weight is a limitation. 

They do state that the BMI was measured at the time of "the first antenatal visit- (usually 12 weeks 

gestation)", but they give no data on the actual time of BMI assessment. Considering that some high-

women may attend for the first visit later in pregnancy (late booking and transfers from elsewhere), 

this could result in some bias in the results. The authors should give a breakdown of the time of BMI 

assessment in the paper- added to table 1. Depending on the findings, adjustment for this factor may 

be required in data analysis. If the timing of BMI assessment varies between 1st and 2nd pregnancies 

(e.g. late in 1st pregnancy and early in second pregnancy), this could cause errors in the change in 
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BMI between pregnancies. Such cases should be excluded from the analyses of inter-pregnancy BMI 

change.  

Author: Thank you for your comments. This is a good point and one we considered carefully. This is 

an issue for most studies of this kind. The other major studies that have examined inter-pregnancy 

BMI change and adverse outcomes (Villamor & Cnattingius, 2006; Getahun et al., 2007; Bogaerts et 

al., 2013; Jain et al., 2013; Ehrlich et al., 2011) did not report controlling for gestational age at time of 

initial BMI assessment. The Institute of Medicine suggests that BMI change is small in the first two 

trimesters and that women put on the most weight in the third trimester 

(www.iom.edu/pregnancyweightgain). In our data-set, the timing of the first ante-natal visit is poorly 

recorded - being completely absent in 23.3% of cases and having implausible values (< 6 or > 42 

weeks) for a further 15.7% of cases. Overall, 58% of cases had BMI recorded in the first or second 

trimester and only 3.1% of cases had a first recorded ante-natal visit in the third trimester. We have 

added a note acknowledging this is a limitation of the study. On page 11 of the paper we have 

included: “It is acknowledged that we did not control for gestational age at time of initial BMI 

assessment which may bias the results”.  

 

Reviewer: Pregnancy outcomes definitions are vague and need to be better described. The ICD-10 

codes unfortunately do not give adequate definitions (e.g. for neonatal hypoglycaemia, hypertensive 

disorders in pregnancy, GDM, respiratory distress). It would be best to give the definitions used by the 

midwives that enter into the data base (this could be a supplementary table).  

Author: Midwives and Obstetricians “report using the ICD-10 codes and Standard Operating 

Procedures (SOP’s) developed by TCH “(available for most clinical conditions/scenarios for example 

‘Hypertensive Disorders of Pregnancy’, ‘Safe Manual Handling of Bariatric Adult patients’). We have 

made a note of this in the revised manuscript on page 4 by including: “and Standard Operating 

Procedure developed by the hospital”. This has been included in text and reference 20 has been 

added to the manuscript.  

 

Reviewer: It may be worth considering a further breakdown of birthing - e.g. Onset of labour: 

spontaneous, induced, no labour; and Mode of delivery: vaginal (subcategory of VBAC), elective C-

section, emergency C-section). I presume instrumental delivery means induction of labour- but it 

could also mean forceps used etc. - So it may not be the best term or needs to be defined in the 

manuscript. No breakdown on C-section is given- as it would be helpful to know the rate of 

emergency C-sections).  

Author: This is a good point. Getahun and associates 2007 paper examined the risks and indications 

for different types of caesarean section (primary verses elective etc.) in a second pregnancy in 

relation to inter-pregnancy BMI change. However, they did not examine any other variables. Overall 

numbers in individual categories are too small to provide adequate statistical confidence around any 

individual birthing outcome. Given the large number of variables that we have included in our paper 

the decision was made to include all types of caesarean section as one category. In addition, the 

comment has been made by another reviewer that our paper is quite long. We are therefore hesitant 

to include additional data and discussion. Instrumental delivery is not induction of labour but the use 

of forceps or vacuum. We have clarified this mode of delivery by changing the name to ‘Assisted 

Vaginal Delivery’  

 

Reviewer: Data that is missing that may be worth reporting include rates of pre-term birth (e.g. <37 

weeks gestation) and small for gestational age and large for gestational age.  

Author: We undertook some additional analysis regarding SGA and LGA. These figures have been 

inserted into tables 1 and 2. We did not however undertake analysis of SGA and LGA regarding inter-

pregnancy BMI change due sample size limitations.  

 

Reviewer: Vaginal tears and episiotomy should be assessed as percentage of women having vaginal 

delivery only in table 1 and 2 (as was performed in tables 3 and 4)  
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Author: This was an oversight which has now been corrected. Please refer to the new figures in table 

1 and 2 regarding vaginal tears and episiotomy.  

 

Reviewer: VBAC is a mode of delivery - not a labour complication.  

Author: We would like to clarify this definition. Vaginal Birth After Caesarean (VBAC) is not a mode of 

delivery. Vaginal birth is a mode of delivery. Having a uterine scar in labour (from a previous 

caesarean section) is a labour complication.  

 

Reviewer: Statistical analyses for group differences have not been performed on Table 1 data- as 

comments on some trends that are not assessed in the adjusted model of table 2 are discussed in the 

results section and discussion (i.e. the non-pregnancy outcome data e.g. age, parity, COB and 

smoking status). Statistics should be performed on these items.  

Author: Due to the length of our paper we have removed text regarding trends observed in tables 1 

and 2. The following paragraph on page 6 has been removed from the manuscript:  

“Underweight women were slightly younger than women in the other BMI groups. Increasing BMI was 

associated with increasing parity, pre-existing maternal diabetes (type I and II) and being of 

Australian, Non-Aboriginal/Torres Strait Islander background. Current smoking status was least 

common in those categorised as having a normal or overweight BMI and was substantially increased 

in both the underweight and obese class III women”.  

 

Reviewer: The discussion of results of pregnancy outcomes should be on the adjusted data- so 

should come after the introduction of the table 2 data.  

Author: We have implemented your suggestion. The discussion of results of pregnancy outcomes has 

been placed after the introduction of the table 2 data.  

 

Reviewer: Page 10 - "Women with an elevated BMI bleed more postpartum due to a higher level of fat 

deposition in the myometrium ....." is not a conclusion that is possible from reference 26. They did not 

assess fat deposition in the myometrium. This statement needs to be removed or amended.  

Author: We do not have quantitative data on women’s fat deposition in the myometrium. As a result, 

the statement from page 10 “Women with an elevated BMI bleed more postpartum due to a higher 

level of fat deposition in the myometrium which makes uterine contraction less efficient and atonia 

more likely" has been removed from the paper.  

 

Reviewer: For the inter-pregnancy data, how were women that had three or more pregnancies with 

BMI data handled in this study?  

Author: For multiparous women who appeared more than twice in the audit period (not many) we 

used only the first birth event recorded (for example a woman going from parity 3 to 4 was used but 

not if the same woman had data available for parity 4 to 5). Therefore, we made sure that any one 

woman does not appear more than once in this inter-pregnancy BMI change analysis. This has been 

clarified on page 7 in text: “Data were not included for third or subsequent births in the study period”.  

 

Reviewer: Page 4, 3rd line from bottom- should it be "has given birth to one baby."  

Author: This has been changed on page 4 to "has given birth to one baby."  

 

Reviewer: Page 4 last line- may be better to say- "Change in BMI was categorised as a decrease in 

BMI .... ".  

Author: This has been changed on page 4 to "Change in BMI was categorised as a decrease in BMI 

.... ".  

 

Reviewer: Footnote to tables 3 and 4- was the reference group "0 change in BMI" rather than "BMI 

19-24"?  

Author: This was an oversight which has now been corrected. Footnote to tables 3 and 4- has been 
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changed to “the reference group is No change in BMI units"  

 

Reviewer: A paper under review - should not be included in the references (e.g. ref 23).  

Author: This has been updated. The following reference has been added to the manuscript.  

Knight-Agarwal CR, Williams LT, Davis DL, Davey R, Shepherd R, Downing A et al. The perspectives 

of obese women receiving antenatal care: A qualitative study of women’s' experiences. Women Birth; 

Nov 9. Epub 2015.  

 

Reviewer: A personal communication should be mentioned in the text- rather than putting it in as a 

reference (ref 27)."  

Author: This reference has been removed and the communication has now been placed in-text.  

 

Reviewer 2 Comments and Author Responses  

Reviewer: SGA and LGA figures are not available but only macrosomia and low birth weight. This 

should be added.  

Author: Thank you for your suggestion. We undertook additional analysis regarding SGA and LGA. 

These figures have been inserted into tables 1 and 2. These new figures are highlighted in red. We 

did not however undertake analysis of SGA and LGA regarding inter-pregnancy BMI change due to 

limitations of sample size.  

 

Reviewer: The quality if the database can be questioned as they report a very low number of 

episiotomies (between 3 and 9%, and lower in the obese grade III) but also a relatively very high 

percentage of 3rd and 4rd degree tears (2-6%). This should be explained.  

Author: The figures for episiotomies and 3rd /4th degree tears are genuine. These figures have been 

discussed at length in meetings which have qualified privilege. Discussions have centred on the 

culture of practice of both obstetricians and midwives. In addition, it is difficult to determine if these 

figures are the result of incorrect diagnosis or better diagnosis and reporting compared to other 

institutions.  

 

Reviewer: The reference to the Villamor 2015 paper should be added.  

Author: This has been added to the manuscript (reference 17).  

 

Reviewer: The discussion is quite long  

Author: We have endeavored to limit any additions to the manuscript due to the length of the 

discussion. We have deleted a paragraph overall.  

 

Reviewer 3 Comments and Authors Response  

Reviewer: I appreciate the efforts of the authors. While the subject is not new and the presented data 

is confirmatory for the previous studies, however, because of the good sample size and the 

appropriate referring to the limitations of the study and also adding to the previous knowledge, I 

recommend it for publication.  

Author: Thank you for your encouraging feedback. 

VERSION 2 – REVIEW 

REVIEWER Christopher Nolan 
Australian National University Medical School and The Canberra 
Hospital, Canberra, Australia 
 
I work in same city as the cohort studied, but I was not involved in 
any aspects of this study and I do not work with authors of this 
mansucript. 

REVIEW RETURNED 14-Mar-2016 
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GENERAL COMMENTS The authors have responded to my concerns appropriately.  
There are abbreviations in the manuscript (including abstract) that 
are not always defined (e.g. BMI, LGA, TCH)  

 

REVIEWER Maryam Kashanian 
Iran University of Medical Sciences, Tehran, Iran. 

REVIEW RETURNED 17-Mar-2016 

 

GENERAL COMMENTS I believe that the author's response is indeed appropriate and I do 
recommend the article to be published.  

 

VERSION 2 – AUTHOR RESPONSE 

The abbreviations have been rectified. Acronyms are spelt out in full the first time they appear in the 

manuscript. 
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