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THE STUDY 1) a) Both live and dead preterm births (PTB) could have been 
considered- for this paper..Only live PTBs appear to be included in 
this study , (though not discussed) which has reduced numbers of 
PTBs, unlike other studies , and is not discussed in exclusion 
criteria.  
 
Also b) some papers consider elective preterm birth to avoid a still 
birth, besides spontaneous PTB, and this also could be discussed in 
eligibility /exclusion criteria (and would have increased the no.of 
outcomes).  
 
2) Preterm birth (PTB) is normally* categorised as:  
<37 weeks (PTB)  
<32 weeks (very PTB)  
<28 weeks (extremely PTB)  
 
* ref for definition of PTB  
* Defining preterm birth  
 
" The preterm birth rate is defined as the percentage of babies born 
before 37 completed weeks of gestation. ...very preterm (<32 
weeks) and extremely preterm (<28 weeks). Particularly in countries 
where caesarean section is common, differentiating spontaneous 
and medically induced preterm birth is of programmatic relevance. 
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Trend analysis in Canada suggests that a significant contribution to 
increasing preterm birth prevalence is related to more aggressive 
policies for caesarean section for poor fetal growth— which may 
reduce stillbirth but increase preterm birth [19,20]. Although there is 
consensus on the broad definition, it is clear that preterm birth is a 
manifestation of a complex network of causal pathways. Consensus 
around the phenotypes and comparable case definitions are an 
important next step in better understanding this syndrome of preterm 
birth."  
 
Gravett MG, Rubens CE, Nunes TM, and GAPPS Review Group: 
Global report on preterm birth and stillbirth (2 of 7): discovery 
science  
 
BMC Pregnancy and Childbirth 2010, 10(Suppl 1):S2."  
 
 
This paper has used used <34 weeks as its definition of very PTB - 
which makes it less comparable with other studies of very PTB.  
 
3)There are 2 typos in the Abstract - under  
 
i) Participants section - line17, - it should read "women with a 
documented second pregnancy following an IA,livebirth or 
miscarriage respectively were identified" .  
Should be "or" NOT "and"  
 
ii) Outcomes section- line 22 : "those who had had a miscarriage "  
 
 
 
METHODS  
4) Main outcome measure  
Most papers on this topic use Odds ratio as the outcome measure . 
By using RR this makes the results of this paper less easy to 
compare with other papers, and could lead to it being excluded 
unecessarily from a current meta-analysis on this subject .  
 
A quick calculation using the tables the authors have provided show 
an (unadjusted) OR with 95% CI s  
of  
i) 1.83 (1.77-1.90) for PTB following any IA ,and  
ii) 2.15 (2.03-2.29) for very PTB ( ie <34 weeks)  
following an IA.  
 
These results are comparable to other papers, outside the UK  
 
 
Methods  
5) Research questions 3) and 4) should use the same yardstick as 
the Research question 1) and 2) ie a) compare risk of PTB for each 
of medical and surgical abortion with "no abortion in first pregnancy" 
-to give a measure of the risk relative to baseline and like compared 
with like . .  
 
More particularly the authors should compare risk of PTB for mutliple 
abortions ie women with 2,3, or 4 abortions with women who had no 
abortion in their first pregnancy rather than 1 abortion. This would 
then make the comparative risk more straightforward- and easier for 
the reader to interpret.  
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As it is the RR risk used (compared to 1 IA) means something 
different than for one IA relative to no abortion , and it is misleading  
 
The conclusion may also then be a little different.  
 
It is strongly suggested that Odds ratios are used through out to 
make this paper comparable with other papers (by using the same 
"currency" as it were .  
 
6) Since the main outcome of the paper is risk of PTB and numbers 
are smaller for 2,3 or 4 abortions - Logistic regression couold be 
used with the outcome of PTB, or very PTB , for the analysis of the 
multiple abortions, (adjusted for other risk factors).  
 
7) It should be clarified whether groups in table 6 for 1,2,3, or 4 IAs 
are independent and mutually exclusive (which they should be for 
this statistical comparison) . Since a women who has 4 abortions - 
has obviously also had 3,2,&1 abortions- she could have be counted 
in all 4 groups (wrongly).  
 
 
.  
8) A literature search does give many other relevant and more up to 
date references- which could be mentioned in the discussion.  
See reference list attached (those with * are relevant -and omitted in 
this submission). 

RESULTS & CONCLUSIONS 1) The results of PTB following multiple abortions -needs to be 
reworked using "no abortion in first pregnancy" as the baseline 
group for comparison . Logistic regression is suggested. This section 
could be clearer.  
 
2) The results for risk of PTB following surgical and medical 
abortions aslo -needs to be reworked using "no abortion in first 
pregnancy" as the baseline group for comparison .  
 
3) Given the risk of PTB following one IA, shown in the paper and 
the biological plausible causal pathway for this, it unlikely that the 
risk for multiple abortions would be less, or even the same. 
(following simple rules of probability). The analysis and results of this 
section in Table 6 , as presented are confusing and less credible. If 
Odd ratios as rescribed above were shown it would be be clearer..  
 
The results may look a little different if compared to the baseline of 
"no abortion in first pregrancy" . To present the whole paper with odd 
ratios would also be clearer, for other researchers comparing results 
in recent other papers (eg Watson, Lang, Martius) using the same 
baseline throughout . 

REPORTING & ETHICS The authors have used the STROBE criteria for a retrospective 
cohort study -this is appropriate . 

GENERAL COMMENTS This is currently an important original paper for the UK, using the 
unique ,valuable and large dataset from Scotland. I hope it will be 
published in the BMj following amendment. Odds ratios are 
increasingly being used to present on this subject- and are the 
measure usually used in a meta-analysis on this subject. This paper 
could well contribute to this) . .  
Multiple abortions are increasing in the UK , the method of 
calculating the risks of PTB in this section of the paper need to be 
clear. For ease of interpretation, it would make sense to use the 
baseline of "no abortion in first pregnancy" for this and to make the 
relative measure measures the same defintion as for one abortion.   
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REVIEWER Caroline Moreau, INSERM, France and Princeton Unievrsity USA  
No conflicts of interest 

REVIEW RETURNED 31-Mar-2012 

 

GENERAL COMMENTS I was very pleased to read this very interesting and well written 

study, which I would recommend for publication, provided the 

authors address the following concerns and perhaps agree to 

provide further analysis to test for the hypothesis of a common risk 

factors approach to explain the relationships describe. 

The authors use an impressive dataset from the Scottish NHS 

(almost exhaustive) clinical records of abortions and maternity 

records, which both limits exposure bias (reporting of abortions are 

almost complete, with the exception of women who may have had 

an abortion elsewhere) and limits lost to follow-up common to many 

studies of abortion patients. Because of the large sample size and 

the detailed information available from medical records, they were 

able to investigate the relationship between abortion and 

subsequent pregnancies in multiple ways, by testing various 

comparison groups (primigravid, miscarriage, birth) across multiple 

outcomes. The statistical analysis seems well conducted ( I am not a 

statistician and therefore have limited expertise) 

A few additions and/or precisions may help elucidate the 

relationships explore 

It would be helpful to remind the reader about the theories linking 

induced abortion to subsequent pregnancy complications (infection, 

mechanical trauma of the cervix, scarred uterus) and how these 

processes may contribute to specific outcomes (placenta praevia, 

spontaneous preterm delivery, ectopic etc…). Likewise, the authors 

could explicit why they have chosen to stratify the analysis on parity. 

This could be done in the introduction as well as in the discussion 

when commenting about the specific outcomes associated with prior 

induced abortion. In this respect, I’m not sure I understand the 

mechanism that would link induced abortion to subsequent pre-

eclampsia or placenta abrupt. Could the authors share their thoughts 

about the possible physiological mechanism underlying this 

association? 

Regarding the endpoints, I was unsure about the author’s treatment 

of induction of labor, which is a combination of both an etiological 

complication and a medical decision. Is there an overlap between 

the pre-eclampsia and the indication of labor category for example? 

Also, how many preterm births were induced? What would be the 

association with preterm birth if all preterm births (spontaneous and 

induced) were included? Also, induced abortion is not a pregnancy 

complication, and therefore should not be considered as equivalent 

to all other pregnancy outcomes.  

As the authors point out, one of the most important challenges in 
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studying abortion health sequelae is to define the reference group. 

They partly address this issue by comparing women who had an 

abortion to different reference groups, and seek to control for higher 

pregnancy complications in primigravid women by carrying out a 

second series of analysis among women of parity 1. However they 

do not acknowledge potential differences in pregnancy intentions 

between groups, which are shown to affect prenatal care and 

pregnancy complications. In the study, women who had an abortion 

were more likely to have a subsequent abortion but they may also 

be more likely to have an unintended birth. While this information 

was probably not available from medical records, the authors could 

acknowledge in their discussion, unintended pregnancy as a 

potential common risk factor to consider in future studies.  

Another issue raised by the authors relates to missing data and 

insufficient information about potential confounders. In the case of 

missing data, they may consider using multiple imputation 

techniques to predict missing values of smoking for example, as a 

function of observable values of social deprivation age and year (or 

other information if available). In their description of demographic 

outcomes, the authors should also clarify when smoking was 

assessed. However, the lack of sufficient control variables is 

concerning because it prevents from testing to what extent the 

common risk factors framework explains at least partially the 

association observed. In other words, is the association observed 

causal (due to the abortion) or is there an alternate explanation 

(women who have an abortion are more likely to have other risk 

factors which are not sufficiently controlled for in the analysis). 

Another way of testing the causal pathway in this study would be to 

run a ―backward‖ analysis. Instead of studying subsequent 

pregnancy outcomes in women having an abortion versus others, 

the authors could consider examining prior pregnancy outcomes. If 

we found the same increase in risks in prior pregnancy in women 

whose second pregnancy was an abortion versus others, than we 

would conclude that the relationship is not explained by the abortion 

itself but by special circumstances of women having an abortion that 

also increase their risk of pregnancy complications. 

It would be interesting to stratify the analysis by abortion technique:  

women with a medical abortion to other groups of women who did 

not have an abortion and women with a surgical abortion to other 

groups of women who did not have an abortion. 

Finally, whether abortion is a risk factor for subsequent pregnancy 

outcomes or not, I would recommend that the authors’ rephrase the 

sentence p5 ―it is essential that women, and those involved in their 

care, are aware of the reproductive consequences of induced 

abortion‖. If the association is not causal, then the statement is 

wrong. Women should not be pressured against abortion on the 

grounds of future fertility impairment and should also receive the 

care they need regardless of their reproductive decisions. Health 
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care providers tailor prenatal care to address women’s risk profiles. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Response to reviewer comments:  

Reviewer: Margaret Eames  

 

Honorary Senior Research Fellow, Imperial College London and Head of Public Health Intelligence 

The Acorns Public Health Research Unit UK  

 

No conflicts of interest  

 

1) a) Both live and dead preterm births (PTB) could have been considered- for this paper.Only live 

PTBs appear to be included in this study , (though not discussed) which has reduced numbers of 

PTBs, unlike other studies, and is not discussed in exclusion criteria.  

 

We would like to clarify that we have included spontaneous preterm births as opposed to all preterm 

births. This includes live as well as still births within the spontaneous preterm group (line 220).  

 

Also b) some papers consider elective preterm birth to avoid a still birth, besides spontaneous PTB, 

and this also could be discussed in eligibility /exclusion criteria (and would have increased the no.of 

outcomes).  

 

We did not feel that it was appropriate to include this group as factors influencing the decision to 

induce preterm labour or to perform elective preterm caesarean section are complex and it is difficult 

to dissociate maternal from fetal reasons for early delivery. Often it is difficult to establish that non-

delivery would have led to intrauterine fetal death or stillbirth. Finally the biological mechanisms 

leading to spontaneous preterm birth are substantially different to causes of maternal and fetal 

conditions where labour is induced or operative delivery performed.  

 

2) Preterm birth (PTB) is normally* categorised as:  

<37 weeks (PTB)  

<32 weeks (very PTB)  

<28 weeks (extremely PTB)  

 

* ref for definition of PTB  

* Defining preterm birth  

 

" The preterm birth rate is defined as the percentage of babies born before 37 completed weeks of 

gestation. ...very preterm (<32 weeks) and extremely preterm (<28 weeks). Particularly in countries 

where caesarean section is common, differentiating spontaneous and medically induced preterm birth 

is of programmatic relevance. Trend analysis in Canada suggests that a significant contribution to 

increasing preterm birth prevalence is related to more aggressive policies for caesarean section for 

poor fetal growth— which may reduce stillbirth but increase preterm birth [19,20]. Although there is 

consensus on the broad definition, it is clear that preterm birth is a manifestation of a complex 

network of causal pathways. Consensus around the phenotypes and comparable case definitions are 

an important next step in better understanding this syndrome of preterm birth."  

 

Gravett MG, Rubens CE, Nunes TM, and GAPPS Review Group: Global report on preterm birth and 

stillbirth (2 of 7): discovery science  
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BMC Pregnancy and Childbirth 2010, 10(Suppl 1):S2."  

 

This paper has used used <34 weeks as its definition of very PTB - which makes it less comparable 

with other studies of very PTB.  

 

We agree with the reviewer and have now re-analysed all the data using the categories suggested 

and presented these in the revised manuscript (Tables 2,4 and 5).  

 

3)There are 2 typos in the Abstract - under  

 

i) Participants section - line17, - it should read "women with a documented second pregnancy 

following an IA,livebirth or miscarriage respectively were identified" .  

Should be "or" NOT "and"  

 

ii) Outcomes section- line 22 : "those who had had a miscarriage "  

 

We thank the reviewer for pointing these out. These have now been corrected in the revised 

manuscript. (lines 49 and 53)  

 

METHODS  

4) Main outcome measure  

Most papers on this topic use Odds ratio as the outcome measure. By using RR this makes the 

results of this paper less easy to compare with other papers, and could lead to it being excluded 

unecessarily from a current meta-analysis on this subject .  

 

A quick calculation using the tables the authors have provided show an (unadjusted) OR with 95% CI 

s of  

i) 1.83 (1.77-1.90) for PTB following any IA ,and  

ii) 2.15 (2.03-2.29) for very PTB ( ie <34 weeks) following an IA.  

 

These results are comparable to other papers, outside the UK  

 

We would like to thank the reviewer for this suggestion, but we maintain that the appropriate effect 

measure for cohort studies is risk ratio or relative risk. However, many cohort studies use odds ratios 

as an approximation of relative risk when considering rare outcomes in large data sets. In other cases 

the odds ratios are usually overestimates of the risk and may need to be corrected using a correction 

factor (Zhang J and Yu KF. What's the relative risk?: a method of correcting the odds ratio in cohort 

studies of common outcomes. JAMA 1998:280:1690).  

 

We are uncertain as to why our approach should disqualify this paper from a meta-analysis as data 

are presented as the number of women with the outcome of interest (numerator) as well as the 

number of women in the exposed of exposed and unexposed cohorts (denominator).  

We are willing to provide more aggregated data on request and, subject to Caldicott Guardian 

approval, would be more than happy to share our raw data with any group proposing to undertake 

individual patient data meta-analysis.  

 

Methods  

5) Research questions 3) and 4) should use the same yardstick as the Research question 1) and 2) ie 

a) compare risk of PTB for each of medical and surgical abortion with "no abortion in first pregnancy" -

to give a measure of the risk relative to baseline and like compared with like . .  
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We have reanalysed our data and compared the risk of spontaneous PTB for each type of abortion 

(medical and surgical) with that experienced by primigravid women with no previous history of 

abortion ( Table 5).  

 

More particularly the authors should compare risk of PTB for mutliple abortions ie women with 2,3, or 

4 abortions with women who had no abortion in their first pregnancy rather than 1 abortion. This 

would then make the comparative risk more straightforward- and easier for the reader to interpret.  

As it is the RR risk used (compared to 1 IA) means something different than for one IA relative to no 

abortion , and it is misleading  

 

The conclusion may also then be a little different.  

We have reanalysed our data in order to provide this comparison and reconfigured Table 6.  

 

It is strongly suggested that Odds ratios are used through out to make this paper comparable with 

other papers (by using the same "currency" as it were .  

 

We disagree about the need to present data as odds ratios – an approach more suited to case control 

studies and believe that relative risk is the correct effect measure for analyses of this cohort study. 

Both statistical co-authors agree with the current approach. If the authors of any ongoing meta-

analyses wished us to calculate odds ratios for selected outcomes to ensure inclusion of our study 

into their meta-analysis, we would be happy to provide these.  

 

6) Since the main outcome of the paper is risk of PTB and numbers are smaller for 2,3 or 4 abortions 

- Logistic regression couold be used with the outcome of PTB, or very PTB , for the analysis of the 

multiple abortions, (adjusted for other risk factors).  

 

Please see our responses to point 4 and 5 above.  

 

7) It should be clarified whether groups in table 6 for 1,2,3, or 4 IAs are independent and mutually 

exclusive (which they should be for this statistical comparison) . Since a women who has 4 abortions - 

has obviously also had 3,2,&1 abortions- she could have be counted in all 4 groups (wrongly).  

 

The analysis was conducted on an individual woman basis and therefore the groups are independent 

of one another. This has now been clarified in the text. (Lines 203 -205)  

 

8) A literature search does give many other relevant and more up to date references- which could be 

mentioned in the discussion.  

See reference list attached (those with * are relevant -and omitted in this submission).  

 

We thank the reviewer for this uptodate list of references and have now included them, where 

appropriate, in the revised paper. (lines 110 -113)  

 

9) The results of PTB following multiple abortions -needs to be reworked using "no abortion in first 

pregnancy" as the baseline group for comparison . Logistic regression is suggested. This section 

could be clearer.  

 

This has now been re-analysed with primigravid women ( i.e. no abortion in the first pregnancy) as a 

baseline comparison group and results presented in table 6.  

 

10) The results for risk of PTB following surgical and medical abortions aslo -needs to be reworked 

using "no abortion in first pregnancy" as the baseline group for comparison .  
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This, too, has now been done (as described above), and presented in table 5.  

 

11) Given the risk of PTB following one IA, shown in the paper and the biological plausible causal 

pathway for this, it unlikely that the risk for multiple abortions would be less, or even the same. 

(following simple rules of probability). The analysis and results of this section in Table 6 , as 

presented are confusing and less credible. If Odd ratios as rescribed above were shown it would be 

be clearer.  

 

The statistical authors have commented that this finding may be influenced by the diminishing 

numbers of women with 3 & 4 abortions and/or a false positive result. Hence, the findings should be 

interpreted with caution.  

 

12) The results may look a little different if compared to the baseline of "no abortion in first pregrancy" 

. To present the whole paper with odd ratios would also be clearer, for other researchers comparing 

results in recent other papers (eg Watson, Lang, Martius) using the same baseline throughout .  

 

Although many papers present odds ratios in cohort studies, the literature on this topic suggests that 

relative risk is the most appropriate effect measure for this study design.  

 

The authors have used the STROBE criteria for a retrospective cohort study -this is appropriate .  

 

This is currently an important original paper for the UK, using the unique ,valuable and large dataset 

from Scotland. I hope it will be published in the BMj following amendment.  

 

Thank you.  

 

Odds ratios are increasingly being used to present on this subject- and are the measure usually used 

in a meta-analysis on this subject. This paper could well contribute to this) .  

 

Please see our previous responses on this subject.  

 

Multiple abortions are increasing in the UK , the method of calculating the risks of PTB in this section 

of the paper need to be clear. For ease of interpretation, it would make sense to use the baseline of 

"no abortion in first pregnancy" for this and to make the relative measure measures the same defintion 

as for one abortion.  

 

This has now been done (Tables 5 & 6). Please see our responses above.  

 

 

Reviewer: Caroline Moreau, INSERM, France and Princeton Unievrsity USA No conflicts of interest  

 

I was very pleased to read this very interesting and well written study, which I would recommend for 

publication, provided the authors address the following concerns and perhaps agree to provide further 

analysis to test for the hypothesis of a common risk factors approach to explain the relationships 

describe.  

 

Thank you for these positive comments.  

The authors use an impressive dataset from the Scottish NHS (almost exhaustive) clinical records of 

abortions and maternity records, which both limits exposure bias (reporting of abortions are almost 

complete, with the exception of women who may have had an abortion elsewhere) and limits lost to 

follow-up common to many studies of abortion patients. Because of the large sample size and the 

detailed information available from medical records, they were able to investigate the relationship 
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between abortion and subsequent pregnancies in multiple ways, by testing various comparison 

groups (primigravid, miscarriage, birth) across multiple outcomes. The statistical analysis seems well 

conducted ( I am not a statistician and therefore have limited expertise) A few additions and/or 

precisions may help elucidate the relationships explored.  

 

 

It would be helpful to remind the reader about the theories linking induced abortion to subsequent 

pregnancy complications (infection, mechanical trauma of the cervix, scarred uterus) and how these 

processes may contribute to specific outcomes (placenta praevia, spontaneous preterm delivery, 

ectopic etc…).  

 

This has been done in the background section. (lines 110 -113)  

 

Likewise, the authors could explicit why they have chosen to stratify the analysis on parity. This could 

be done in the introduction as well as in the discussion when commenting about the specific 

outcomes associated with prior induced abortion.  

 

Since the analyses concerns outcome in 1st pregnancy, outcomes in 2nd pregnancy stratified by 

outcomes in 1st pregnancy or outcomes in 3rd pregnancy stratified by 2nd pregnancy outcomes 

among a subgroup with a defined outcome in 1st pregnancy, stratification by parity is not necessary 

since all analyses compare women with identical parities. The risk of preterm birth is different for 

different parities, with the risk being highest in primigravid women. Hence the need to match on parity. 

This has now been made explicit in the methods section. (lines 205 -208)  

In this respect, I’m not sure I understand the mechanism that would link induced abortion to 

subsequent pre-eclampsia or placenta abrupt. Could the authors share their thoughts about the 

possible physiological mechanism underlying this association?  

 

We are not certain about this association but have speculated that this could be due to problems with 

implantation and placentation in a uterus which has been subjected to endometrial curettage. This 

has been included in the text of the discussion section.  

 

Regarding the endpoints, I was unsure about the author’s treatment of induction of labor, which is a 

combination of both an etiological complication and a medical decision. Is there an overlap between 

the pre-eclampsia and the indication of labor category for example?  

 

We agree that the threshold for induction of labour can vary according to clinicians’ views. We have 

included this as a covariate in terms of adjusting for outcomes such as low birth weight and to show 

that the proportion of induced labour differed in the comparison groups.  

 

Also, how many preterm births were induced?  

 

Please find answer below:  

Nearly 22% were induced PTB overall  

Groups Live birth Abortion Miscarriages  

 

Induced 3749 (21.8%) 1183 (21.9%) 728 (23.5%)  

Spontaneous 13453 (78.2%) 4224 (78.1%) 2376 (76.5%)  

 

What would be the association with preterm birth if all preterm births (spontaneous and induced) were 

included?  

 

In this paper we wished to explore the hypothesis that IA could be associated with spontaneous 

 on M
ay 16, 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-2012-000911 on 6 A

ugust 2012. D
ow

nloaded from
 

http://bmjopen.bmj.com/


preterm birth based on biological plausibility and the results of previous studies. As we have adjusted 

for events such as pre eclampsia and antepartun haemorrhage in reporting risks of induction of labour 

in women with and without abortion in a previous pregnancy, we are not sure that the suggested 

analysis will add very much more to our understanding of the results.  

 

Also, induced abortion is not a pregnancy complication, and therefore should not be considered as 

equivalent to all other pregnancy outcomes.  

 

We have not considered it as equivalent to the other outcomes but have felt that it is better presented 

in each table to avoid unnecessary text in the manuscript.  

 

As the authors point out, one of the most important challenges in studying abortion health sequelae is 

to define the reference group. They partly address this issue by comparing women who had an 

abortion to different reference groups, and seek to control for higher pregnancy complications in 

primigravid women by carrying out a second series of analysis among women of parity 1. However 

they do not acknowledge potential differences in pregnancy intentions between groups, which are 

shown to affect prenatal care and pregnancy complications.  

This has been mentioned in the discussion (lines 404-408)  

 

In the study, women who had an abortion were more likely to have a subsequent abortion but they 

may also be more likely to have an unintended birth. While this information was probably not available 

from medical records, the authors could acknowledge in their discussion, unintended pregnancy as a 

potential common risk factor to consider in future studies.  

 

This has been mentioned in the discussion (lines 441-444).  

 

 

Another issue raised by the authors relates to missing data and insufficient information about potential 

confounders. In the case of missing data, they may consider using multiple imputation techniques to 

predict missing values of smoking for example, as a function of observable values of social 

deprivation age and year (or other information if available).  

 

Since over 50% of women had missing smoking data, the two statistical co-authors agree that 

multiple imputation is not recommended in these circumstances. (Lines 257 -261)  

 

In their description of demographic outcomes, the authors should also clarify when smoking was 

assessed.  

 

This has now been included in the methods section. (lines 257 – 261)  

 

However, the lack of sufficient control variables is concerning because it prevents from testing to what 

extent the common risk factors framework explains at least partially the association observed. In other 

words, is the association observed causal (due to the abortion) or is there an alternate explanation 

(women who have an abortion are more likely to have other risk factors which are not sufficiently 

controlled for in the analysis).  

Another way of testing the causal pathway in this study would be to run a ―backward‖ analysis. 

Instead of studying subsequent pregnancy outcomes in women having an abortion versus others, the 

authors could consider examining prior pregnancy outcomes. If we found the same increase in risks in 

prior pregnancy in women whose second pregnancy was an abortion versus others, than we would 

conclude that the relationship is not explained by the abortion itself but by special circumstances of 

women having an abortion that also increase their risk of pregnancy complications.  
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The proposed back ward analysis has now been done and the results presented in the text (lines 410- 

421).  

 

It would be interesting to stratify the analysis by abortion technique: women with a medical abortion to 

other groups of women who did not have an abortion and women with a surgical abortion to other 

groups of women who did not have an abortion.  

 

This has been done and the data have been shown in Table 5.  

 

Finally, whether abortion is a risk factor for subsequent pregnancy outcomes or not, I would 

recommend that the authors’ rephrase the sentence p5 ―it is essential that women, and those involved 

in their care, are aware of the reproductive consequences of induced abortion‖. If the association is 

not causal, then the statement is wrong. Women should not be pressured against abortion on the 

grounds of future fertility impairment and should also receive the care they need regardless of their 

reproductive decisions. Health care providers tailor prenatal care to address women’s risk profiles.  

 

This has been changed in the Background section. (Lines 144 -145) 

VERSION 2 – REVIEW 

REVIEWER Caroline Moreau  
Senior researcher INSERM 1018, France  
No conflict of interest 

REVIEW RETURNED 10-Jun-2012 

 

GENERAL COMMENTS I thank the authors for addressing most questions and concerns and 
providing an improved revised version of their manuscript.  
 
I was particularly interested in reading the additional results in 
supplementary Table A relating pregnancy complications prior to 
induced abortion relative to other pregnancy outcomes in the second 
pregnancy. I think this adds to the understanding of the results, 
although I still believe the authors should be more cautious in 
expressing the causality of their findings throughout the manuscript. 
Indeed, as they have now added in the discussion, they can’t rule 
out the possibility of an alternate explanation: women who have an 
abortion are also more likely to have other risk factors for pregnancy 
complications, which are not sufficiently controlled for in the 
analysis. Specifically, the authors have no indication of pregnancy 
intentions which are found to be linked to pregnancy outcomes.  
 
• Therefore, I suggest they rephrase a few sentences in the result 
section to indicate that ―women who had an abortion were more at 
risk of pregnancy complications‖ rather than saying that ―abortion 
increases the risk of pregnancy complication‖. Suggested changes 
relate to lines (281 & 289 p8, 295& 312 & 330 p9, 342 & 346 & 349 
p10.  
 
• The same comment also pertains to the first 2 paragraphs of the 
discussion section. The study does not answer the question of what 
would have been women’s pregnancy risks if they had chosen to 
continue a pregnancy rather than undergo an abortion. Thus, results 
do not suggest that induced abortion predisposes to higher maternal 
and perinatal risks; rather they show that women who had an 
abortion are at higher risk of subsequent pregnancy complications. 
This distinction is essential in terms of clinical implications because if 
the association is not causal, than the authors’ suggested clinical 
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implications of ― informing women who undergo an abortion of any 
potential associations with future reproductive― p5 line 143 as an 
intervention to reduce the incidence of preterm births‖ p1 line 126 is 
false.  
 
I was also very interested in the new results showing differences in 
pregnancy complications between women undergoing a surgical 
procedure and a medical abortion. These findings trigger another 
concern which the authors may want to consider. The study covers a 
long period of time in which medical procedures have evolved. In 
particular, recommendations for cervical priming before a surgical 
procedure decrease the duration of the procedure and may reduce 
the risk of cervical injury and uterine perforation. Such procedures 
were less common in earlier abortions and therefore, it would be 
interested to stratify the analysis by time period. Would women 
undergoing a surgical abortion in the last 10 years have the same 
level of pregnancy complications as in the earlier time period?  
 
A few other recommendations for edits follow  
Page 1  
• line 122: the word as is missing as well as placenta  
• line 136 ―accessed March 2010‖ should probably be removed  
page 5  
last word line 154 should be or  
Page 9  
• Line 315 delete the word either  
Page 13  
• Line 476 the risk is higher is surgical abortion, not medical 
abortion. 

 

VERSION 2 – AUTHOR RESPONSE 

I was particularly interested in reading the additional results in supplementary Table A relating 

pregnancy complications prior to induced abortion relative to other pregnancy outcomes in the second 

pregnancy. I think this adds to the understanding of the results, although I still believe the authors 

should be more cautious in expressing the causality of their findings throughout the manuscript. 

Indeed, as they have now added in the discussion, they can’t rule out the possibility of an alternate 

explanation: women who have an abortion are also more likely to have other risk factors for 

pregnancy complications, which are not sufficiently controlled for in the analysis. Specifically, the 

authors have no indication of pregnancy intentions which are found to be linked to pregnancy 

outcomes.  

 

 

We have amended the text to reflect our caution in interpreting the causality of the associations in this 

study.  

 

 

• Therefore, I suggest they rephrase a few sentences in the result section to indicate that ―women who 

had an abortion were more at risk of pregnancy complications‖ rather than saying that ―abortion 

increases the risk of pregnancy complication‖. Suggested changes relate to lines (281 & 289 p8, 295& 

312 & 330 p9, 342 & 346 & 349 p10.  

 

This has been done.  

 

• The same comment also pertains to the first 2 paragraphs of the discussion section. The study does 

not answer the question of what would have been women’s pregnancy risks if they had chosen to 
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continue a pregnancy rather than undergo an abortion. Thus, results do not suggest that induced 

abortion predisposes to higher maternal and perinatal risks; rather they show that women who had an 

abortion are at higher risk of subsequent pregnancy complications.  

This has been changed.  

 

This distinction is essential in terms of clinical implications because if the association is not causal, 

than the authors’ suggested clinical implications of ― informing women who undergo an abortion of any 

potential associations with future reproductive― p5 line 143 as an intervention to reduce the incidence 

of preterm births‖ p1 line 126 is false.  

 

We have deleted line 143.  

The statement in line 126 does not refer to the findings of this study and should be interpreted in 

context of the previous sentence. The full text reads:  

―More recently a number of large studies found no increased risk of placenta praevia, but supported 

an association with preterm 18, 22, 23 and very preterm delivery 24, 25 The clinical implications of 

this are profound as reducing the incidence of preterm delivery, with its considerable associated 

problems, remains one of the most significant challenges in obstetrics‖.  

 

 

 

 

I was also very interested in the new results showing differences in pregnancy complications between 

women undergoing a surgical procedure and a medical abortion. These findings trigger another 

concern which the authors may want to consider. The study covers a long period of time in which 

medical procedures have evolved. In particular, recommendations for cervical priming before a 

surgical procedure decrease the duration of the procedure and may reduce the risk of cervical injury 

and uterine perforation. Such procedures were less common in earlier abortions and therefore, it 

would be interested to stratify the analysis by time period. Would women undergoing a surgical 

abortion in the last 10 years have the same level of pregnancy complications as in the earlier time 

period?  

 

The study involves SMR data extraction covering a period of 26 years and we appreciate that 

procedures will have changed over this time frame. However, for many of the reproductive outcomes, 

the numbers are relatively small, especially among the medical termination group. Stratification by 

year of abortion would reduce the numbers further, leading to unstable relative risk estimates, wide 

confidence intervals and potential spurious findings. The generalised linear models in table 5 already 

include year of abortion as a potential confounder. This allows direct comparison of the medical and 

surgical termination groups after adjustment for year of event.  

 

A few other recommendations for edits follow Page 1  

• line 122: the word as is missing as well as placenta  

• line 136 ―accessed March 2010‖ should probably be removed  

page 5  

last word line 154 should be or  

Page 9  

• Line 315 delete the word either  

Page 13  

• Line 476 the risk is higher is surgical abortion, not medical abortion.  

 

These have all been done. 
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