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RE: Manuscript ID: BMJ.2016.937094  

 

“Risk of Major Congenital Malformations in Relation to Maternal Overweight and Obesity 

Severity: A Cohort Study of 1.1 Million Singletons” 

 

Dear Editors, 

 

Thank you for your comments on our manuscript and the opportunity to submit a revised 

version for your consideration.  

 

 

1. We have updated the dataset with births through 2014 (previous version was based on 

births 2001-2013) and recalculated all results. 

 

2. We have addressed comments from the Editors and production issues in the revised 

manuscript. 

 

3. We have addressed all comments and suggestions from the reviewers in the rebuttal letter. 

 

4. A marked-up copy of the changes (using the "track changes" command) made from the 

previous article file is provided. 

 

 

 
 

Yours sincerely, 

Martina Persson M.D, PhD 

Martina.Persson@ki.se 
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EDITORIAL POINTS 

COMMENT 1: Pre-existing diabetes 

Do you have information on maternal conditions that might mediate some of the effect 

of BMI on malformations?  Diabetes springs to mind and if you were able to describe its 

influence by including in a regression model might this be of interest?  If this is too 

much work then a line in the discussion would be sufficient.  

COMMENT: Obesity is a well-recognized risk factor for gestational diabetes and type 2 

diabetes. Emerging evidence support the hypothesis of obesity as a risk factor also for type 1 

diabetes. Pregestational diabetes increases risk of malformations. Thus, as diabetes may lie on 

the causal pathway between exposure and outcome, we decided a priori not to exclude 

offspring of mothers with diabetes.  

A sensitivity analysis, excluding offspring of women with pregestational diabetes and 

gestational diabetes, demonstrate slightly attenuated but still statistically significant risks 

(eTable 5).  

In the methods, we have added the following:  

“Diabetes is a known teratogen and may also be in the causal pathway between obesity and 

major malformations. In sensitivity analyses, we excluded women with pregestational 

diabetes to investigate whether the associations between BMI and major malformations were 

affected. Although gestational diabetes generally develops after the developmentally critical 

period for malformations, we also performed an analysis where both women with 

pregestational and gestational diabetes were excluded.” 

In the main text, Results section we have added the following under the new subheading 

“Sensitivity Analysis: Exclusion of Women with Diabetes”:  

After exclusion of women with pregestational and gestational diabetes, the associations 

between BMI and overall major congenital malformations were materially unchanged. 
(eTable 5). 
 

COMMENT 2: Malformations with a known cause 

You excluded malformations with a known cause.  If it is not too much trouble could 

you consider including these as a sub group as it would still be interesting to know if 

obesity also modulates these risks.  

COMMENT: In the table below we provide these data for the 6,495 births who were excluded 

from the main analysis due to malformations with a known cause (excluding 1019 births 

where data on the mother were incomplete). 

These results are included as a new table (eTable 4). 

We also added the following text on page 3, 3
rd

 para: 

“The risk of malformations due to known causes, which were excluded from the main analyses, was 

0.52% overall, with a range from 0.49% in offspring to normal weight mothers to 0.80% in offspring 

to mothers with class III obesity. Risks of these malformations also generally increased with maternal 

overweight and obesity severity (eTable 4). 

BMI N total N events Adjusted RR (95% CI) 

Overall 1 250 452 6495* (0.52%)  

BMI <18.5 30 011 147 (0.49%) 1.07 (0.91-1.26) 

BMI 18.5 to <25 760 147 3715 (0.49%) 1.00 (ref) 

BMI 25 to <30 313 045 1706 (0.54%) 1.08 (1.02-1.15) 
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BMI 30 to <35 103 732 647 (0.62%) 1.23 (1.13-1.34) 

BMI 35 to <40 32 071 188 (0.59%) 1.15 (0.99-1.34) 

BMI ≥40 11 446 92 (0.80%) 1.56 (1.26-1.94) 

 

 

COMMENT 3: Terminations and neural tube defects 

We agree with the reviewer Prof Ren that terminations form an important part of the 

picture.  Please include the if you can and describe the numbers of neural tube defects.  

If this is not possible please provide reference to national data describing the likely scale 

of terminations and abnormalities that may be in this group. 

COMMENT: Unfortunately, we do not have information on the numbers of terminations due 

to neural tube defects in our dataset. However, according to national data from Sweden for the 

years 2007-2013 reported on the EUROCAT website, there were 551 cases of neural tube 

defects, of which 396 (72%) were terminations of pregnancy for fetal anomaly.  

In the discussion on page 11, 1
st
 para we have added the following:  

“The Swedish national registries with patient-level data do not include individual data on 

malformations in pregnancies with miscarriages, stillbirths, and induced abortions, but 

aggregated data for Sweden reported on the EUROCAT website for the period 2007-2013 

show that there were 551 cases of neural tube defects, of which 396 (72%) were classified as 

termination of pregnancy for fetal anomaly.“ 
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Reviewer #1 

Comment 1: Introduction 

The authors may have missed a paper reporting that NTD risk increases with severity of 

obesity, by Rasmussen SA, et al (Am J Obstet Gynecol. 2008 Jun;198(6):611-9. doi: 

10.1016/j.ajog.2008.04.021).  

 

In this study, an OR of 1.22 (95% CI, 0.99-1.49), 1.70 (95% CI, 1.34-2.15), and 3.11 

(95% CI, 1.75-5.46) was observed among overweight, obese, and severely obese women, 

respectively, compared with normal-weight women. 

 

COMMENT: Thank you. The manuscript by Rasmussen et al is included in the meta-analysis 

by Stothard et al, which we refer to in the introduction. 

 

 

Comment 2: Results 

A table that includes number of infants with malformations by organ system and by 

major subtypes is more informative than Figure 1. Readers may be interested in the 

rank and proportion of subtypes within an organ system, and the data can help readers 

make a judgment on the impact of pregnancy termination on the results. For example, 

anencephaly and spina bifida are the two major subtypes of NTDs, and each accounts 

for about 40-50% of total NTD cases.  

 

If no or a very small number of anencephalic cases were identified, we could conclude 

that most of fetuses affected by anencephaly had been terminated, and therefore not 

included in current analysis. 

 

COMMENT: The reviewer touches upon a common problem in birth defect research, where 

the importance of investigating specific malformations always has to be balanced against the 

ability to conduct meaningful analyses, given the statistical power in a given data set. 

It is indeed very important to investigate specific malformations. However, there are a large 

number of individual malformations that make up each organ system subgroup, and the table 

suggested by the reviewer would end up being substantially larger than our Figure 1 

(including 12 subgroups). 

 

 

Comment 3: Pregnancy terminations  

Although the authors have recognized non-inclusion of pregnancy terminations as a 

major limitation of the study, the paper could be improved by providing more 

information on pregnancy terminations.  

 

For instance, what are the pregnancy termination policies and practice in Sweden? Are 

there any reports from Sweden on the proportions of pregnancy terminations and 

livebirths for prenatally diagnosed major congenital malformations? This information 

may help readers make a judgement on whether the results under- or over-estimated the 

true associations between obesity and congenital malformations. 

 

COMMENT: In Sweden, all pregnant women are offered an ultrasound examination at around 

18
th

 weeks of gestation. Abortion after 18 until 22 completed weeks must be approved by the 

National Board of Health and Welfare. Severe birth defects as indication for a late abortion is 

generally approved. In 2015, the rate of abortions in Sweden was 20.9/1000 women aged 15-
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44 years. 93% of terminations were performed before gestational week 12, 83% before 

gestational week 9. In the revised manuscript we have added information on pregnancy 

termination policy in Sweden, page 5, third paragraph. 

 

Unfortunately, we do not have information on the numbers of terminations due to neural tube 

defects in our dataset. However, according to national data from Sweden for the years 2007-

2013 reported on the EUROCAT website, there were 551 cases of neural tube defects, of 

which 396 (72%) were termination of pregnancy for fetal anomaly. 
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Reviewer #2 

Comment 1: Pre-existing diabetes 

Exclusions from the study population include multiple births, stillbirths, infants with 

chromosomal aberrations, genetic syndromes, and malformations syndromes with 

known causes including viral infections.   

 

However, the authors did not exclude women with pre-existing diabetes or gestational 

diabetes.  Although this issue is addressed in the Discussion, since pre-existing diabetes, 

depending on glucose control, is recognized as a known teratogen, particularly relating 

to neural tube defects and congenital cardiac problems, why did the authors elect not to 

exclude women with at least pre-existing diabetes?  Was there attenuation of the risk of 

congenital anomalies if data were adjusted for pre-existing diabetes and/or possibly 

gestational diabetes? 

 

COMMENT: Please see previous reply to editorial comment 1.  

In the revised version we have added a sensitivity analysis, excluding offspring of women 

with pregestational diabetes, demonstrating materially unchanged estimates (eTable 5).  

Although gestational diabetes generally develops after the critical period for malformations, 

we have also added estimates where both women with pregestational and gestational diabetes 

have been excluded (eTable 5). The results remained similar. 

Please refer to editorial comment #3 for changes in the methods and results section due to the 

addition of this sensitivity analysis. 

 

 

Comment 2: Screening for GDM 

Similar to what was discussed previously; was there universal screening for gestational 

diabetes in the Swedish population from 2001-2013? 

 

COMMENT: Yes. All pregnant women are screened for diabetes with repeated random blood 

glucose tests throughout pregnancy. If random blood glucose ≥8 mmol/l (p-glucose 9.0 

mmol/l) and/or traditional risk factors are present, (i.e. first degree family history of diabetes, 

earlier LGA-babies, GDM in an earlier pregnancy) a 75 gram OGTT is performed. In case of 

elevated random blood glucose in early pregnancy an OGTT is performed during the second 

trimester, otherwise the OGTT is done in gestational week 28-32. 

 

 

Comment 3: Dose-response cigarettes smoked per day  

In the statistical analysis, adjustments were made for maternal age, height, parity, early 

pregnancy, smoking status, educational level, mothers’ country of birth, family 

situation, and offspring sex.   

 

There appears to be a dose response to increasing risk of congenital malformations with 

increasing number of cigarettes per day.  Does the analysis adjusts for increasing 

number of cigarettes smoked per day or just smoking per se? 

 

COMMENT: Adjustment was performed with smoking categorised as: non-smoking, smoking 

1-9 cig/day or ≥10 cig/day. This information has been added in the methods section under 

statistical analysis. 
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Comment 4: Alcohol use 

Was any information available relative to alcohol use in the study population?  Although 

increased alcohol use is not associated with a specific oral facial cleft there are oral facial 

abnormalities in offspring of women with heavy alcohol use during pregnancy. 

It was not clear to this reviewer if maternal alcohol use was an exclusion. 

 

COMMENT: Unfortunately, we do not have data on maternal alcohol consumption 

before/during pregnancy. This is now noted as a study limitation (page 11, end of 2
nd

 para). 

 

Comment 5: Sex difference in genital malformations  

In comparing the subgroup of malformations in boys and girls, the largest sex difference 

was a higher proportion of boys with genital malformations, boys 0.86% and girls 

0.04%.  Is this increase in genital malformations (undescended testes in a bifid scrotum) 

in boys possibly related to more clinically available evaluation of genital structures in 

males as compared with females?  For example, a uterine malformation such as uterine 

septum is potentially underdiagnosed early in life because of more invasive diagnostic 

procedures needed to make the diagnosis. 

COMMENT: Thank you for this comment. We have added this possible contributing factor to 

the observed sex-difference in genital malformations; Discussion, page 12, second paragraph. 

 

Comment 6: Discussion of sex differences  

In the Discussion, would the authors care to speculate as to potential mechanisms 

related to sex differences in some of the specific congenital abnormalities in males vs. 

females?    

COMMENT: In the Discussion we have included a short speculation on the potential 

mechanism behind the observed sex difference in risk of malformations. Please see page 12, 

second paragraph. 
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Reviewer #3 

Comment 1: Addition of percentages 

Study population, page.5 – lines 30-44: the percentages related to the absolute values 

would be added. 

COMMENT: Percentages have been added in the revised version of the manuscript. 

 

Comment 2: Information on participants with missing values 

Main exposure, pag.5 – lines 56-57: adding some features of subjects with missing values 

of height or weight (9.6%) would be helpful. 

COMMENT: We have added information on maternal characteristics of women with missing 

data on BMI on page 5, last paragraph, under Study population. Please also see eTable 1. 

 

Comment 3: Outcomes, pag.7 – line 30: what about cases with multiple congenital 

anomalies? 

COMMENT: Individuals with more than one major malformation contributed in each organ 

category for which they had a malformation. 

 

Comment 4: Results, pag.8 – lines, 33,39,40: replace “any” with “total” 

COMMENT: We would like to keep the current writing:” … the overall risk of any 

malformation... “, which implies the “total” risk. 

 

Comment 5: CNS & NTD malformations  

Discussion, pag.10 – lines 24-31: Since the exclusion of malformed foetuses diagnosed 

prenatally produces an under representation of some anomalies, mainly of the CNS and 

internal organs, even taking into account properly argued at page 11 lines 4-15, less 

emphasis or softer wording in the commentary of the results concerning CNS and NTD 

anomalies is suggested. 

COMMENT: We have added a sentence regarding this limitation – page 10, 3
rd

 paragraph: 

“However, the obesity-related risks of malformations in the nervous system must be 

interpreted with caution as antenatal detection of these malformations may be difficult in 

obese women.” 
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Comment 6: Self-reported height  

Study strengths, pag.10 – lines 41-42: a reference to the fact that the calculation of BMI 

was based on self reported height is recommended. 

COMMENT: This limitation has been added under study limitations in the revised manuscript, 

page 10, 4
th

 paragraph: 

“Maternal BMI was calculated based on measured weight, which limits the risks of recall 
and selection bias, but height was self-reported.” 


