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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) Perinatal risk factors for premature ischemic heart disease in a 

Swedish national cohort 

AUTHORS Zöller, Bengt; Sundquist, Jan; Sundquist, Kristina; Crump, Casey 

 

VERSION 1 - REVIEW 

REVIEWER Anna-Karin Edstedt Bonamy, MD, PhD, Associate Professor 
Clinical Epidemiology Unit,  
Department of Medicine Solna  
Karolinska Institutet  
 
Neonatal Unit  
Sachsska Children's Hospital  
 
Stockholm Sweden 

REVIEW RETURNED 02-Feb-2015 

 

GENERAL COMMENTS This study by dr Zöller et al. aim at investigating the importance of 
perinatal risk factors for premature IHD and MI in Swedish 
individuals born 1973 and later. The paper is well-written and easy 
to follow, but there are weaknesses relating to the methodology 
used. The finding of an association between small size at birth and 
ischemic heart disease or MI later in life is well-known from a large 
number of previous studies.  
Please see my specific comments to the authors below:  
 
1. ABSTRACT; Objective: Although it is true that this is the to date 
largest cohort study investigating these associations, there is at least 
one previous study taking gestational age at birth, hereditary factors, 
sociodemographic factors and comorbidities into account. Our group 
last year published a paper examining the risk for IHD and stroke in 
relation to gestational age and size at birth (Ueda et al, Eur J 
Epidemiology 2014) in the Swedish registries in individuals born in 
1983-1995, which is also referred to by Zöller et al. (ref 24).  
 
2. The authors refer to one of Barker's seminal papers (ref. 19) in 
the introduction and then state that the association between low birth 
weight and CHD could have been caused by low gestational age. 
The cohorts that Barker et al studied only included individuals born 
at 35 weeks of gestation or later. Other historical cohorts, also 
referred to in the introduction, such as the one investigated by 
Kaijser et al. (ref 23), were studied regarding the contributions of 
both low birth weight and prematurity, as well as socio-economic 
status and pregnancy complications, to the risk of ischemic heart 
disease.  
 
3. Why wasn't the Causes of death registry included when 
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ascertaining outcomes? IHD and MI are conditions associated with 
high mortality, also in the young.  
 
4. The authors state that they aim at studying premature IHD and 
MI. I do, however, question the rationale behind including events 
from birth and onwards (0-38 years). IHD and MI are extremely rare 
diseases in children.  
The maximum number of patients aged 0-14 years (of approximately 
1.4 million persons) having a diagnosis of IHD in the Swedish 
inpatient registry during the last 15 years has been 7 /year (range 0 
to 7) (Source: www.socialstyrelsen.se). When a child has IHD, the 
underlying mechanisms are not the same as for IHD and MI 
occurring later in life. The two most common underlying conditions in 
childhood are Kawasaki disease and anomalous insertion of the 
coronaries. Those conditions have not been addressed in this 
article. I strongly suggest that the authors start follow-up at an age 
that can be considered as relevant for MI and IHD and suggest that 
they exclude persons that had an MI or other IHD-event in 
childhood.  
 
5. Malformations are strongly associated with both small size at birth 
and risk of CVD. In the chapter Q00-Q99 (and corresponding codes 
in ICD 8 and ICD9) the vast majority of patients have benign 
malformations, such as tongue-ties, supranumerary digits and 
hypospadias. These conditions cannot be mixed with cardiovascular 
malformations and syndromes that are true confounders of the 
association between small size at birth risk of IHD and MI. I 
recommend the authors to exclude all children with cardiovascular 
malformations, possibly keeping Q25.0 (patent ductus arteriosus, 
which is a common condition after preterm birth), and all children 
with syndromes. Both Williams syndrome and Marfan are for 
example diagnoses that are very likely to confer a severly increased 
risk for IHD.  
 
6. How was death from other causes (which is very common in 
preterm children and also more common in term low-birth weight 
children) handled in the analyses? This should be described in the 
methods section.  
 
7. Why wasn't gestational age categorized according to standard 
international definitions, i.e. very preterm birth<32 weeks of 
gestation; moderately preterm birth 32-36 weeks of gestation?  
 
7. Given the long and biologically heterogenous period of follow-up, 
it is not surprising that the proportional hazards assumption was not 
met. How come the Poisson model was a better choice? It assumes 
proportional and also constant hazards.  
 
8. The association between maternal smoking during pregnancy, 
small size at birth and prematurity is very strong. Although data on 
maternal smoking during pregnancy is available in the Swedish 
medical birth register since 1983, the authors have not studied the 
potential contribution of smoking in this study. This is a weakness of 
the current work and one that would be easy to address in a subset 
of the cohort.  
 
9. Discussion, 2nd paragraph, 2nd-6th sentences: ” The remaining 
associations….”. The most obvious contributions that have not been 
addressed should be discussed here, such as maternal smoking and 
malformation syndromes leading to both small size at birth and an 
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increased risk of IHD and MI.  
 
10. In the discussion the authors mention the outpatient registry data 
as a strength of the study. This is true when studying diseases that 
are primarily handled in outpatient care, but cannot be considered a 
strength when studying life-threatening diseases such as IHD and 
MI. I would question the validity of a single outpatient diagnosis of 
IHD or MI without previous or subsequent inpatient care.   

 

REVIEWER Feng Yu Kuo 
Veterans General Hospital, Kaohsiung, Taiwan 

REVIEW RETURNED 04-Feb-2015 

 

GENERAL COMMENTS This national cohort reported low fetal growth was stongly 
associated with premature IHD and MI. The study was reprted well 
and number of investation is large. Eventhough individual 
information of risk factor is not available, I think this report is worth 
for publication.   

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name: Anna-Karin Edstedt Bonamy, MD, PhD  

 

“This study by dr Zöller et al. aim at investigating the importance of perinatal risk factors for premature 

IHD and MI in Swedish individuals born 1973 and later. The paper is well-written and easy to follow, 

but there are weaknesses relating to the methodology used. The finding of an association between 

small size at birth and ischemic heart disease or MI later in life is well-known from a large number of 

previous studies. Please see my specific comments to the authors below:”  

 

1. “ABSTRACT; Objective: Although it is true that this is the to date largest cohort study investigating 

these associations, there is at least one previous study taking gestational age at birth, hereditary 

factors, sociodemographic factors and comorbidities into account. Our group last year published a 

paper examining the risk for IHD and stroke in relation to gestational age and size at birth (Ueda et al, 

Eur J Epidemiology 2014) in the Swedish registries in individuals born in 1983-1995, which is also 

referred to by Zöller et al. (ref 24).”  

 

Author response: Thanks for the comment. We have now clarified that this is not the first study to take 

gestational age at birth, hereditary factors, sociodemographic factors and comorbidities into account 

(e.g., Abstract, “Objective”, 2nd sentence).  

 

2. “The authors refer to one of Barker's seminal papers (ref. 19) in the introduction and then state that 

the association between low birth weight and CHD could have been caused by low gestational age. 

The cohorts that Barker et al studied only included individuals born at 35 weeks of gestation or later. 

Other historical cohorts, also referred to in the introduction, such as the one investigated by Kaijser et 

al. (ref 23), were studied regarding the contributions of both low birth weight and prematurity, as well 

as socio-economic status and pregnancy complications, to the risk of ischemic heart disease.”  

 

Author response: We agree and have now rephrased this sentence, and acknowledge that references 

20-22 (previous references 22-24) have taken prematurity into account (Introduction, 1st paragraph, 

2nd-3rd sentences).  

 

3. “Why wasn't the Causes of death registry included when ascertaining outcomes? IHD and MI are 
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conditions associated with high mortality, also in the young.”  

 

Author response: We agree with this suggestion and have now added cause of death to our 

ascertainment of IHD and MI outcomes (Methods, “Ischemic Heart Disease Ascertainment” section, 

2nd and 4th sentences). This improved our ascertainment by adding 50 IHD cases and 24 MI cases 

that were previously missed. All revised analyses now include these additional cases, although the 

effect on risk estimates was negligible.  

 

4. “The authors state that they aim at studying premature IHD and MI. I do, however, question the 

rationale behind including events from birth and onwards (0-38 years). IHD and MI are extremely rare 

diseases in children. The maximum number of patients aged 0-14 years (of approximately 1.4 million 

persons) having a diagnosis of IHD in the Swedish inpatient registry during the last 15 years has been 

7 /year (range 0 to 7) (Source: www.socialstyrelsen.se). When a child has IHD, the underlying 

mechanisms are not the same as for IHD and MI occurring later in life. The two most common 

underlying conditions in childhood are Kawasaki disease and anomalous insertion of the coronaries. 

Those conditions have not been addressed in this article. I strongly suggest that the authors start 

follow-up at an age that can be considered as relevant for MI and IHD and suggest that they exclude 

persons that had an MI or other IHD-event in childhood.”  

 

Author response: We agree with this suggestion and have now revised the analyses to begin 

observation at age 18 years, so that the outcome is now incident IHD or MI “in young adulthood” 

(ages 18 to 38 years) (e.g., Methods, “Study Population” section, 1st sentence). All analyses have 

been revised to reflect this change and the results were updated throughout the text. The risk 

estimates were only minimally changed but we believe their interpretability is improved.  

 

5. “Malformations are strongly associated with both small size at birth and risk of CVD. In the chapter 

Q00-Q99 (and corresponding codes in ICD 8 and ICD9) the vast majority of patients have benign 

malformations, such as tongue-ties, supranumerary digits and hypospadias. These conditions cannot 

be mixed with cardiovascular malformations and syndromes that are true confounders of the 

association between small size at birth risk of IHD and MI. I recommend the authors to exclude all 

children with cardiovascular malformations, possibly keeping Q25.0 (patent ductus arteriosus, which 

is a common condition after preterm birth), and all children with syndromes. Both Williams syndrome 

and Marfan are for example diagnoses that are very likely to confer a severly increased risk for IHD.”  

 

Author response: We agree with this suggestion and have now replaced the “congenital anomalies” 

variable with a “cardiovascular malformations or syndromes” variable, which is more pertinent to our 

outcomes (Methods, “Perinatal, Familial, and Comorbidity Variables” section, 2nd sentence). The new 

variable is defined as any inpatient or outpatient diagnosis of cardiovascular malformations (ICD-8/9 

746-747 and ICD-10 Q20-Q28) and/or specified syndromes, which include Marfan’s syndrome (ICD-

8/9 759.8, and ICD-10 Q87). This was modeled as a binary (yes/no) variable in 2 ways: 1) adjusting 

for this variable in our fully adjusted model (Adjusted Model 2 in Tables 1 and 2), and 2) repeating the 

same analyses after excluding persons with these conditions, which we have reported as a sensitivity 

analysis in the text. Exclusion of these persons yielded very similar risk estimates compared with the 

fully adjusted model (Results, last paragraph).  

 

6. “How was death from other causes (which is very common in preterm children and also more 

common in term low-birth weight children) handled in the analyses? This should be described in the 

methods section.”  

 

Author response: Individuals who died from causes other than IHD were censored at the time of death 

in the Cox regression model (which has replaced our previous Poisson model). The Methods section 

has been updated to reflect these changes (“Statistical Analysis” section, 2nd sentence). Cox 

 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-2014-007308 on 2 June 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


regression allowed for precise censoring for death from other causes or emigration from Sweden, 

although yielded virtually identical results compared with Poisson or logistic regression.  

 

7. “Why wasn't gestational age categorized according to standard international definitions, i.e. very 

preterm birth<32 weeks of gestation; moderately preterm birth 32-36 weeks of gestation?”  

 

Author response: Our gestational age categories included “late preterm” (34-36 completed weeks) as 

defined by a 2005 NIH workshop and subsequently adopted by the American Academy of Pediatrics, 

the American College of Obstetrics and Gynecology, and various other groups. However, in our 

revised analyses in which the observation period starts at age 18 years, there were insufficient IHD 

cases among persons born preterm to enable stratification of preterm births. We therefore categorize 

gestational ages in the new analysis as <37, 37-41, and ≥42 weeks (Methods, “Perinatal, Familial, 

and Comorbidity Variables” section, 2nd sentence).  

 

8. “Given the long and biologically heterogenous period of follow-up, it is not surprising that the 

proportional hazards assumption was not met. How come the Poisson model was a better choice? It 

assumes proportional and also constant hazards.”  

 

Author response: Our revised analysis uses Cox regression with the observation period starting at 

age 18 years. All models subsequently met the proportional hazards assumption. We have clarified 

this in the text (Methods, “Statistical Analysis” section, 5th sentence). We also examined Poisson and 

logistic regression models as alternatives and they yielded virtually identical risk estimates as Cox 

regression.  

 

9. “The association between maternal smoking during pregnancy, small size at birth and prematurity 

is very strong. Although data on maternal smoking during pregnancy is available in the Swedish 

medical birth register since 1983, the authors have not studied the potential contribution of smoking in 

this study. This is a weakness of the current work and one that would be easy to address in a subset 

of the cohort.”  

 

Author response: Although certain Swedish databases contain smoking information for a 

subpopulation, we did not have access to this information in our databases and they were not 

obtainable in a reasonable timeframe for this study. We have acknowledged this as a limitation and a 

worthwhile issue to explore in subsequent studies (Discussion, 4th paragraph, 1st-2nd sentences).  

 

10. “Discussion, 2nd paragraph, 2nd-6th sentences: ” The remaining associations….”. The most 

obvious contributions that have not been addressed should be discussed here, such as maternal 

smoking and malformation syndromes leading to both small size at birth and an increased risk of IHD 

and MI.”  

 

Author response: We have added the following sentences: “Other possible confounding factors 

include maternal smoking (41) and malformation syndromes (42) which may contribute to both small 

size at birth and a possible increased risk of IHD and MI. Our findings were adjusted for 

cardiovascular malformations and syndromes, but information about maternal smoking was lacking. 

Though we adjusted for parental socioeconomic factors as a proxy for life-style factors such as 

smoking, the influence of parental smoking on the relationship between fetal growth and adult IHD or 

MI warrants further investigation.” (Discussion, 2nd paragraph, 6th-8th sentences).  

 

11. “In the discussion the authors mention the outpatient registry data as a strength of the study. This 

is true when studying diseases that are primarily handled in outpatient care, but cannot be considered 

a strength when studying life-threatening diseases such as IHD and MI. I would question the validity 

of a single outpatient diagnosis of IHD or MI without previous or subsequent inpatient care.”  
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Author response: We have clarified that the outpatient register includes only specialty clinics, and not 

primary care clinics (Methods, “Ascertainment of Ischemic Heart Disease”, 3rd sentence). Data from 

outpatient specialty clinics enabled the identification of IHD diagnoses in patients who were not 

admitted to the hospital, though we were unable to identify silent or undiagnosed events (Discussion, 

4th paragraph, 3rd sentence).  

 

 

Reviewer: Feng Yu Kuo  

 

“This national cohort reported low fetal growth was strongly associated with premature IHD and MI. 

The study was reported well and number of investigation is large. Even though individual information 

of risk factor is not available, I think this report is worth for publication.”  

 

Author response: Thanks for the appreciation. 

VERSION 2 – REVIEW 

REVIEWER Anna-Karin Bonamy, MD, PhD 
Karolinska Institutet, Sweden 

REVIEW RETURNED 31-Mar-2015 

 

GENERAL COMMENTS This revised version of the manuscript is much improved compared 
to the first version.  
1. Since the cohort is now followed from 18 years, i.e earliest start of 
follow-up in 1991, ICD 8-codes cannot have been used to ascertain 
CVD in the Swedish registries for participants in the study. I guess 
that the authors used the ICD8-codes for parental diagnoses and to 
exclude subjects having IHD before age 18 years. It would be more 
correct to specify this.  
2. I suggest that the sensitivity analyses of non-malformed subjects 
excludes all aubjects with a malformation diagnosis (Q00-99). The 
reader can in the current version get the impression that all 
syndromes have been excluded, which is not the case. For example 
are subjects with Down syndrome and Edward syndrome still 
included in the sensitvity analyses. Moreover, when adjusting the 
analyses for cardiovascular malformations and syndromes, I would 
also adjust for the Q90-99 (and corresponding ICD-9-codes).  
3. Results, subheading "IHD-results", 2nd line: HR 1.89 cannot be 
described as "more than twice the risk". Please change.  
4. Discussion, third sentence: "These findings indicate that low fetal 
growth is the component of low birthweight accounting for its 
previously observed association with IHD.." Yes, this has previously 
been established. Please rephrase so that you don't exaggerate the 
importance of your findings.  
 
5. Discussion, 6th sentence: "...consistent with a previous study of a 
Swedish birth cohort from 1925 to 1949". Replace by "...consistent 
with previous Swedish birth cohort studies" (Kaijser et al 2008, Ueda 
et al. 2014, and Koupil et al. J Epidemiol Community Health 
2005;59:473-474).  
 
6. Heading, tables 1 and 2: I believe that the tables show hazard 
ratios. Please change "incidence rate ratios" to HR. Likewise, the 
footnotes of the tables state that the reference is an IRR of 1.00, but 
it should be HR. 
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VERSION 2 – AUTHOR RESPONSE 

This revised version of the manuscript is much improved compared to the first version.  
Author response: Thanks for the appreciation and suggested changes.  
 
1. Since the cohort is now followed from 18 years, i.e earliest start of follow-up in 1991, ICD 8-codes 
cannot have been used to ascertain CVD in the Swedish registries for participants in the study. I 
guess that the authors used the ICD8-codes for parental diagnoses and to exclude subjects having 
IHD before age 18 years. It would be more correct to specify this.  
Author response: Correct, manuscript is changed according to referee’s suggestions. We now have 
deleted the codes from ICD-8, and defined the ICD codes used for parental diagnoses.  
 
2. I suggest that the sensitivity analyses of non-malformed subjects excludes all aubjects with a 
malformation diagnosis (Q00-99). The reader can in the current version get the impression that all 
syndromes have been excluded, which is not the case. For example are subjects with Down 
syndrome and Edward syndrome still included in the sensitvity analyses. Moreover, when adjusting 
the analyses for cardiovascular malformations and syndromes, I would also adjust for the Q90-99 
(and corresponding ICD-9-codes).  
Author response: In the sensitivity analysis all malformations (ICD-8/9 740-759 and ICD-10 Q00-99) 
are now excluded. In the main analyses, there were too few persons with chromosomal abnormalities 
(Q90-99 and corresponding ICD-9 codes) who were diagnosed with either IHD (n=4) or MI (n=1) to 
adjust for chromosomal abnormalities as a separate variable. However, we have now expanded the 
“cardiovascular malformations and syndromes” variable to include “cardiovascular and chromosomal 
anomalies or syndromes”. The results were negligibly affected but have been updated throughout the 
tables and text.  
 
3. Results, subheading "IHD-results", 2nd line: HR 1.89 cannot be described as "more than twice the 
risk". Please change.  
 
Author response: “More than” is changed to “nearly”.  
 
4. Discussion, third sentence: "These findings indicate that low fetal growth is the component of low 
birthweight accounting for its previously observed association with IHD.." Yes, this has previously 
been established. Please rephrase so that you don't exaggerate the importance of your findings.  
 
Author response: The sentence is changed. “Indicate” is changed to “confirm”.  
 
5. Discussion, 6th sentence: "...consistent with a previous study of a Swedish birth cohort from 1925 
to 1949". Replace by "...consistent with previous Swedish birth cohort studies" (Kaijser et al 2008, 
Ueda et al. 2014, and Koupil et al. J Epidemiol Community Health 2005;59:473-474).  
Author response: The sentence is changed and references are added according to the suggestions.  
 
6. Heading, tables 1 and 2: I believe that the tables show hazard ratios. Please change "incidence 
rate ratios" to HR. Likewise, the footnotes of the tables state that the reference is an IRR of 1.00, but 
it should be HR.  
Author response: “Incidence rate ratios” are now changed to “Hazard ratios”. IRR is changed to HR.  
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