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 STROBE Statement—checklist of items that should be included in reports of observational studies 

 

 Item 

No. Recommendation 

Page  

No. 

Relevant text from 

manuscript 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract Pg 1 “ a cross sectional analysis”  

(b) Provide in the abstract an informative and balanced summary of what was done and what was 

found 

Pg 2-3 See abstract 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported Pg 5  lines 61-77: The interplay 

between pre-pregnancy BMI 

and pregnancy weight gain, 

and their impact on 

breastfeeding outcomes is 

likely a combination of 

effects mediated through 

physiological differences, as 

well as psychosocial and 

health behavior factors (6, 

7). Physiological alterations 

due to weight status both 

pre-pregnancy and during 

gestation may influence 

lactation via changes in 

mammary tissue preparation, 

progression of lactation (e.g. 

delayed transition from stage 

I to stage II lactogenesis), as 

well as pregnancy and infant 

complications that impact 

breastfeeding (8, 9). 
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Given the nutritional 

importance of breastfeeding 

and the health benefits 

imparted to both mother and 

child (10-12), a clear 

understanding of the impact 

of weight gain during 

pregnancy is needed in the 

context of the current 

pregnancy weight gain 

guidelines. Furthermore, 

evaluating the potential 

modification of this 

relationship by pre-

pregnancy BMI is important. 

There is a well-established 

link between high pre-

pregnancy BMI and poor 

breastfeeding outcomes, and 

previous studies 

demonstrated a significant 

interaction effect with 

pregnancy weight gain and 

baseline maternal BMI 

utilizing categories based on 

the Institute of Medicine’s 

1990 pregnancy weight gain 

guidelines (13, 14). An 

updated assessment of this 

relationship is needed for 

public health messaging and 

clinical guidance for mothers 
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at risk of poor breastfeeding 

outcomes in the United 

States related to these 

factors. 

 

Objectives 3 State specific objectives, including any prespecified hypotheses Pg 5  Lines 77 – 81: This study 

aims to evaluate the impact 

of pregnancy weight gain on 

the duration of any and 

exclusive breastfeeding 

among breastfeeding 

initiators, in the context of 

pre-pregnancy BMI. We 

hypothesized that greater 

than recommended maternal 

weight gain would result in 

increased risk of 

breastfeeding cessation in all 

pre-pregnancy BMI 

categories. 

 

Methods  

Study design 4 Present key elements of study design early in the paper Pg 6 Lines 83-87: This is a 

secondary analysis using a 

cross sectional data set 

collected by Dozier and 

colleagues in order to 

evaluate breastfeeding 

outcomes. The data were 

obtained from two linked 

sources; a single-time point 
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mailed survey based on the 

Pregnancy Risk Assessment 

Monitoring System 

methodology (PRAMS) that 

contained questions 

regarding maternal beliefs, 

behaviors and experiences 

during the pre-pregnancy 

through postpartum period 

(data source one) (15) 

 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, 

follow-up, and data collection 

Pg 6 Lines 88-96: described in 

Dozier et al. (16), a random 

sample of all mothers 

residing in Monroe County, 

New York with a live birth 

were mailed the survey 

instrument at approximately 

4 months postpartum to 

women who had given birth 

between May 2009 and April 

2012. Randomization was 

carried out using (a random 

number generator in SAS) 

and stratifying based on 

income status using a birth 

certificate registry that 

includes all non-home births 

in the county. Those with 

Medicaid funded birth and/or 

prenatal WIC enrollment 

were considered to have 
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lower-income status and 

were oversampled based on 

an anticipated 35% response 

rate (the expected response 

rate for those categorized as 

non-low income was 55%) in 

order to obtain a distribution 

of income status 

representative of the 

population in the final 

sample. 

 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of 

participants. Describe methods of follow-up 

Case-control study—Give the eligibility criteria, and the sources and methods of case 

ascertainment and control selection. Give the rationale for the choice of cases and controls 

Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of 

participants 

 Lines 104-108: Inclusion 

criteria for this secondary 

analysis were: initiation of 

breastfeeding, complete 

responses to infant feeding 

questions allowing for 

determination of 

breastfeeding initiation, 

duration and exclusivity, 

complete height and pre-

pregnancy weight for 

calculation of pre-pregnancy 

BMI category, non-

underweight pre-pregnancy 

BMI, data on total weight 

gain during pregnancy, and 

reporting that the infant was 

alive at the time of survey 

completion. 
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(b) Cohort study—For matched studies, give matching criteria and number of exposed and 

unexposed 

Case-control study—For matched studies, give matching criteria and the number of controls per 

case 

  

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. 

Give diagnostic criteria, if applicable 

Pg 7-9 Lines 111 -159: 

Breastfeeding initiation (any 

and exclusive) was defined 

using data from the birth 

certificate in combination 

with survey responses. The 

birth certificate indicates 

whether mothers during the 

delivery hospitalization 

initiated exclusive or non-

exclusive (i.e. was formula 

administered in the hospital 

along with breastfeeding) or 

did not initiate breastfeeding. 

The timing of breastfeeding 

initiation is assumed to be 

within the first 24 hours of 

life. In the rare cases where 

mothers initiated formula 

feeding only during the 

hospital and subsequently 

began breast feeding after 

they had been discharged 

from the hospital, their 

duration of any breastfeeding 

reflected this difference in 

our analyses.  Survey 

responses were used to 
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categorize the duration of 

any breastfeeding among all 

women who initiated 

breastfeeding, and the 

duration of exclusive 

breastfeeding among 

initiators of exclusive 

breastfeeding. Exclusive 

breastfeeding categorization 

considered not only the 

addition of formula, but also 

complementary foods and 

liquids. A mother’s duration 

of exclusive breastfeeding 

was categorized as the 

number of days of providing 

her baby only human milk, 

without the use of infant 

formula or other foods or 

liquids. The duration of any 

breastfeeding was 

categorized as the number of 

days a mother provided 

human milk to their baby, 

regardless of other sources of 

nutrition. Mothers who were 

still providing human milk 

(exclusively, or in addition 

to other foods) at the time of 

survey completion were 

censored at 3 months for 

these analyses.  



 8 

Pre-pregnancy BMI was 

categorized into underweight 

(excluded), normal, 

overweight and obese based 

on the categories listed in 

Table 1, using the height and 

pre-pregnancy weight data 

abstracted by trained hospital 

birth registrars from the 

mothers’ prenatal records 

and entered into the 

corresponding fields of the 

electronic birth certificate. 

The final pregnancy weight 

was similarly abstracted 

from the hospital/labor 

medical record for entry into 

the birth certificate. This 

data source was utilized for 

weight and height, to 

minimize social desirability 

bias commonly associated 

with self-reported data. 

Pre-pregnancy weight is 

what is documented on the 

prenatal record by the 

provider (and subsequently 

entered into the birth 

certificated (by the hospital 

birth registrars). This may be 

based on weight at the first 

prenatal visit or at the most 
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recent pre-pregnancy visit. 

The weight at the end of 

pregnancy is abstracted from 

the documentation at the 

time of the mother’s 

admission when in labor. 

This is most commonly an 

actual weight. If that is not 

feasible then the last prenatal 

weight may be used or the 

field is left blank.  

Pregnancy weight gain was 

categorized based on the 

Institute of Medicine’s 2009 

recommendations was 

determined by subtracting 

pre-pregnancy weight from 

final pregnancy weight of 

each mother An interaction 

term including these two 

variables was created to 

allow investigation of the 

impact of pregnancy weight 

gain at each level of pre-

pregnancy BMI. All 

combinations of categories 

of pregnancy weight gain 

and pre-pregnancy BMI 

were compared to women 

who gained as recommended 

and had a normal pre-

pregnancy BMI; this served 
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as the reference group for all 

other comparisons. Women 

who were recorded as having 

an underweight pre-

pregnancy BMI were 

excluded given that the 

number of women in this 

category was small, and 

precluded their inclusion in 

statistical modeling.  

Additional covariates 

considered in this analysis 

included: maternal age 

(continuous) maternal 

education (less than 

Bachelor’s 

degree/Bachelor’s degree or 

higher), race and ethnicity 

(white non-Hispanic/other), 

income status (low and non-

low income; low income 

defined as enrollment in 

prenatal WIC and/or 

Medicaid funded delivery), 

marital status (married/not 

married), parity 

(continuous), smoking in 

previous two years (yes/no), 

infant sex (female/male) and 

vaginal delivery (yes/no). 

Education and race and 

ethnicity categories are 
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expanded in Table 1 for 

descriptive purposes, but 

these variables were 

operationalized as above for 

all statistical analyses. All 

covariates evaluated utilized 

data from the birth 

certificate. To categorize 

income status and smoking 

in the last two years, 

responses from the survey 

were used when birth 

certificate information was 

missing.   

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment 

(measurement). Describe comparability of assessment methods if there is more than one group 

Pg 7,  The birth certificate indicates 

whether mothers during the 

delivery hospitalization 

initiated exclusive or non-

exclusive (i.e. was formula 

administered in the hospital 

along with breastfeeding) or 

did not initiate breastfeeding. 

The timing of breastfeeding 

initiation is assumed to be 

within the first 24 hours of 

life. In the rare cases where 

mothers initiated formula 

feeding only during the 

hospital and subsequently 

began breast feeding after 

they had been discharged 

from the hospital, their 
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duration of any breastfeeding 

reflected this difference in 

our analyses.  Survey 

responses were used to 

categorize the duration of 

any breastfeeding among all 

women who initiated 

breastfeeding, and the 

duration of exclusive 

breastfeeding among 

initiators of exclusive 

breastfeeding. 

Bias 9 Describe any efforts to address potential sources of bias Pg 8, pg 15-17 Minimazation of bias in 

exposure (pregnancy weight 

gain) lines 131- 134: The 

final pregnancy weight was 

similarly abstracted from the 

hospital/labor medical record 

for entry into the birth 

certificate. This data source 

was utilized for weight and 

height, to minimize social 

desirability bias commonly 

associated with self-reported 

data.  

 

Discussion of forms of bias 

not able to be controlled for 

by design: lines 307-321: We 

estimate that on average, 

breastfeeding duration may 

have been mildly 
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overestimated due to social 

desirability bias, however, 

we do not believe this would 

be differential with respect to 

the exposure of interest, and 

therefore feel any bias in the 

effect estimates reported is 

likely in the direction of the 

null hypothesis. 

Additionally, given that that 

breastfeeding data for 

women who chose not 

respond to the survey, it is 

unclear if this sample is truly 

representative of the 

community, and is likely that 

responders were more likely 

to be breastfeeders. 

Importantly, the relationship 

between pregnancy weight 

gain and breastfeeding 

outcomes may be different 

between survey responders 

and non-responders. 

Utilizing data from sources 

less prone to response bias, 

social desirability and recall 

biases (e.g. the child’s 

pediatric record) would be a 

valuable addition to future 

studies. 
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Study size 10 Explain how the study size was arrived at Pg6  This was a secondary data 

analysis (lines 83-84) This is 

a secondary analysis using a 

cross sectional data set 

collected by Dozier and 

colleagues in order to 

evaluate breastfeeding 

outcomes. 

Continued on next page   
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Quantitative 

variables 

11 Explain how quantitative variables were handled in the analyses. If applicable, describe which 

groupings were chosen and why 

Pg 7-9 Lines 111-159 : 

Breastfeeding initiation (any and 

exclusive) was defined using data 

from the birth certificate in 

combination with survey responses. 

The birth certificate indicates 

whether mothers during the 

delivery hospitalization initiated 

exclusive or non-exclusive (i.e. was 

formula administered in the hospital 

along with breastfeeding) or did not 

initiate breastfeeding. The timing of 

breastfeeding initiation is assumed 

to be within the first 24 hours of 

life. In the rare cases where mothers 

initiated formula feeding only 

during the hospital and 

subsequently began breast feeding 

after they had been discharged from 

the hospital, their duration of any 

breastfeeding reflected this 

difference in our analyses.  Survey 

responses were used to categorize 

the duration of any breastfeeding 

among all women who initiated 

breastfeeding, and the duration of 

exclusive breastfeeding among 

initiators of exclusive 

breastfeeding. Exclusive 

breastfeeding categorization 

considered not only the addition of 

formula, but also complementary 

foods and liquids. A mother’s 

duration of exclusive breastfeeding 

was categorized as the number of 

days of providing her baby only 

human milk, without the use of 

infant formula or other foods or 

liquids. The duration of any 

breastfeeding was categorized as 

the number of days a mother 
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provided human milk to their baby, 

regardless of other sources of 

nutrition. Mothers who were still 

providing human milk (exclusively, 

or in addition to other foods) at the 

time of survey completion were 

censored at 3 months for these 

analyses. Pre-pregnancy BMI was 

categorized into underweight 

(excluded), normal, overweight and 

obese based on the categories listed 

in Table 1, using the height and pre-

pregnancy weight data abstracted 

by trained hospital birth registrars 

from the mothers’ prenatal records 

and entered into the corresponding 

fields of the electronic birth 

certificate. The final pregnancy 

weight was similarly abstracted 

from the hospital/labor medical 

record for entry into the birth 

certificate. This data source was 

utilized for weight and height, to 

minimize social desirability bias 

commonly associated with self-

reported data. 

Pre-pregnancy weight is 

what is documented on the prenatal 

record by the provider (and 

subsequently entered into the birth 

certificated (by the hospital birth 

registrars). This may be based on 

weight at the first prenatal visit or 

at the most recent pre-pregnancy 

visit. The weight at the end of 

pregnancy is abstracted from the 

documentation at the time of the 

mother’s admission when in labor. 

This is most commonly an actual 

weight. If that is not feasible then 
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the last prenatal weight may be 

used or the field is left blank.  

Pregnancy weight gain 

was categorized based on the 

Institute of Medicine’s 2009 

recommendations was determined 

by subtracting pre-pregnancy 

weight from final pregnancy weight 

of each mother An interaction term 

including these two variables was 

created to allow investigation of the 

impact of pregnancy weight gain at 

each level of pre-pregnancy BMI. 

All combinations of categories of 

pregnancy weight gain and pre-

pregnancy BMI were compared to 

women who gained as 

recommended and had a normal 

pre-pregnancy BMI; this served as 

the reference group for all other 

comparisons. Women who were 

recorded as having an underweight 

pre-pregnancy BMI were excluded 

given that the number of women in 

this category was small, and 

precluded their inclusion in 

statistical modeling.  

Additional covariates 

considered in this analysis included: 

maternal age (continuous) maternal 

education (less than Bachelor’s 

degree/Bachelor’s degree or 

higher), race and ethnicity (white 

non-Hispanic/other), income status 

(low and non-low income; low 

income defined as enrollment in 

prenatal WIC and/or Medicaid 

funded delivery), marital status 

(married/not married), parity 

(continuous), smoking in previous 

two years (yes/no), infant sex 
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(female/male) and vaginal delivery 

(yes/no). Education and race and 

ethnicity categories are expanded in 

Table 1 for descriptive purposes, 

but these variables were 

operationalized as above for all 

statistical analyses to maximize 

statistical efficiency. All covariates 

evaluated utilized data from the 

birth certificate. To categorize 

income status and smoking in the 

last two years, responses from the 

survey were used when birth 

certificate information was missing.   

 

Statistical 

methods 

12 (a) Describe all statistical methods, including those used to control for confounding Pg 9-10 Lines 160 -180: Descriptive 

statistics (mean and standard 

deviation for continuous variables, 

number and percent for categorical 

variables) were used to characterize 

the sample. Bivariate associations 

of each outcome (time to any and 

exclusive breastfeeding cessation) 

and each covariate were evaluated 

using univariate Cox proportional 

hazard models. Bivariate 

associations between the exposure 

(pregnancy weight gain category) 

and each covariate were evaluated 

using Chi square tests (categorical), 

ANOVA (continuous, normal) or 

Kruskal-Wallis test (continuous, 

non-normal). Directed acyclic 

graphs were used to evaluate the 

potential confounding structure of 

the relationships of interest. 

Covariates were considered 

confounders of the association of 

interest if they were associated with 

both the outcome and exposure 
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variables, and not on the proposed 

causal pathway. 

Confounders were included in 

adjusted Cox-Proportional Hazards 

models of cessation of any 

breastfeeding among all women 

who initiated breastfeeding, and 

cessation of exclusive breastfeeding 

among only those mothers who 

initiated exclusive breastfeeding.  

For both models, pregnancy weight 

gain was the exposure of interest, 

and this term was interacted with 

pre-pregnancy BMI. Mothers with 

missing values on included 

confounders were excluded from 

these analyses. Unfortunately, due 

to a small number of mothers in the 

underweight BMI category, it was 

necessary to exclude these subjects 

from analyses. Continuous 

categorizations of BMI and 

pregnancy weight gain were not 

utilized given evidence of a non-

linear relationship with the outcome 

of interest. Cox-proportional 

hazards model assumptions were 

checked using graphical assessment 

as well as interacting each covariate 

with time (PHREG procedure, 

SAS).  SAS software version 9.4 

and R version 1.1.453 were used for 

analysis (17, 18).   

(b) Describe any methods used to examine subgroups and interactions Pg 8 Lines 143 – 147 : An interaction 

term including these two variables 

was created to allow investigation 

of the impact of pregnancy weight 

gain at each level of pre-pregnancy 

BMI. All combinations of 

categories of pregnancy weight gain 

and pre-pregnancy BMI were 
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compared to women who gained as 

recommended and had a normal 

pre-pregnancy BMI; this served as 

the reference group for all other 

comparisons. 

(c) Explain how missing data were addressed Pg 10 Lines 174-176: Mothers with 

missing values on included 

confounders were excluded from 

these analyses. Unfortunately, due 

to a small number of mothers in the 

underweight BMI category, it was 

necessary to exclude these subjects 

from analyses. 

(d) Cohort study—If applicable, explain how loss to follow-up was addressed 

Case-control study—If applicable, explain how matching of cases and controls was addressed 

Cross-sectional study—If applicable, describe analytical methods taking account of sampling 

strategy 

  

(e) Describe any sensitivity analyses   

Results 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined 

for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed 

Pg 10 Lines 182 -183 A total of 4418 

surveys were mailed successfully, 

and 1903 surveys were returned by 

respondents (43.1% response rate). 

*** See figure 1 

(b) Give reasons for non-participation at each stage Pg 10 Lines 183 – 190: ). 85 mothers were 

excluded due to missing data 

required for survey weighting for 

the original analysis. Women were 

excluded for not meeting the 

following criteria: did not initiate 

breastfeeding (N excluded = 295), 

incomplete responses to infant 

feeding questions allowing for 

determination of breastfeeding 

duration and exclusivity (N 

excluded = 96), incomplete height 

and pre-pregnancy weight for 

calculation of pre-pregnancy BMI 

category (N excluded = 37), and 
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missing data on total weight gain 

during pregnancy (N excluded = 

131). 4 women’s responses were 

excluded because the baby was not 

alive at the time of survey 

completion. 48 mothers were 

excluded who had below normal 

(18.5 kg/m2) pre-pregnancy BMI. 

(c) Consider use of a flow diagram Figure 1 Figure 1 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on 

exposures and potential confounders 

Table 2, pg 

10-11 

Table 2; Lines 192-202 - Over half 

of women gained more weight and 

18% gained less weight during 

pregnancy than was recommended 

based on their pre-pregnancy BMI 

(per Institute of Medicine 

guidelines). Nearly half of women 

had a pre-pregnancy BMI in the 

overweight or obese range (> 

24.9kg/m2). 57.6% of the sample 

initiated exclusive breastfeeding 

during the birth hospitalization. 

Overall, the median duration of any 

breastfeeding in the sample was 

106 days (interquartile range 42-

123), and the median duration of 

exclusive breastfeeding (among 

those who initiated exclusive 

breastfeeding) was 90 days 

(interquartile range 30 - 117). By 3 

months postpartum, 40.7% of 

mothers who had initiated any 

breastfeeding had stopped 

breastfeeding, and 42.6% of 

mothers who had initiated exclusive 

breastfeeding were no longer 

exclusively breastfeeding their 

child. Most women had at least 

some college education, identified 

as white, non-Hispanic, and were 

married, while nearly half of the 
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sample were from low-income 

households (Table 2). 

(b) Indicate number of participants with missing data for each variable of interest Table 2,  Table 2 

(c) Cohort study—Summarise follow-up time (eg, average and total amount)   

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures over time   

Case-control study—Report numbers in each exposure category, or summary measures of exposure   

Cross-sectional study—Report numbers of outcome events or summary measures Table 2; p 

10-11 

Table 2, lines 195 – 200 Overall, 

the median duration of any 

breastfeeding in the sample was 

106 days (interquartile range 42-

123), and the median duration of 

exclusive breastfeeding (among 

those who initiated exclusive 

breastfeeding) was 90 days 

(interquartile range 30 - 117). By 3 

months postpartum, 40.7% of 

mothers who had initiated any 

breastfeeding had stopped 

breastfeeding, and 42.6% of 

mothers who had initiated exclusive 

breastfeeding were no longer 

exclusively breastfeeding their 

child. 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision 

(eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were 

included 

Pg 10-11; 

supplemental 

tables 1 and 

2 

supplemental tables 1 and 2, Lines 

214-236: After adjustment for 

confounders, women of normal and 

obese pre-pregnancy BMI who 

gained in excess of the Institute of 

Medicine guidelines were at 

significantly increased risk of 

breastfeeding cessation by three 

months compared to the reference 

group of women with normal BMI 

who gained as recommended (aHR 

[95% CI]: 1.39 [1.03-1.86] and 1.48 

[1.06-2.07], respectively). 

Overweight women who gained 

more weight than recommended 

were at increased risk of cessation, 

although not significantly (aHR 
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[95% CI]: 1.29 [0.95 – 1.75]). 

Women with pre-pregnancy obesity 

showed a trend toward increased 

risk cessation in both less than 

recommended and as recommended 

PWG categories (aHR [95% CI]: 

1.32 [0.87 – 1.98] and 1.33 [0.82-

2.16], respectively). Women of 

normal pre-pregnancy BMI who 

gained less than recommended 

showed a trend towards increased 

risk of cessation compared to the 

reference group (aHR [95%CI]: 

1.35 [0.92 – 1.99]) (Figure 2). 

A similar trend was observed for 

the risk of cessation of exclusive 

breastfeeding through three months 

among the subset of women who 

initiated exclusive breastfeeding. 

After controlling for confounders, a 

trend towards increased risk of 

breastfeeding cessation was seen 

among each pre-pregnancy BMI 

category in women who gained in 

excess of the 2009 Institute of 

Medicine recommendations 

compared to women with normal 

pre-pregnancy BMI who gained 

within recommendations (aHR 

[95%CI]: normal BMI 1.32 [0.99-

1.77]; overweight BMI 1.21 [0.90 -

1.65]; obese BMI 1.34 [0.91-1.98]) 

(Figure 3). Women who gained less 

than recommended showed a 

smaller, non-significant increase in 

exclusivity cessation risk (aHR 

[95%CI]: normal BMI 1.10 [0.72-

1.70]; overweight BMI 1.07 [0.51 -

2.27]; obese BMI 1.21 [0.71-2.08]). 

Women who gained as 

recommended in the overweight 
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and obese categories did not see an 

increased risk of cessation of 

exclusivity compared to the 

reference group (aHR [95%CI] 0.92 

[0.56-1.52] and 1.02 [0.60-1.77], 

respectively). 

(b) Report category boundaries when continuous variables were categorized Pg 8 Tables 1 and 2, Figure 2 and 3; 

Lines 141 -144: Pregnancy weight 

gain was categorized based on the 

Institute of Medicine’s 2009 

recommendations was determined 

by subtracting pre-pregnancy 

weight from final pregnancy weight 

of each mother. An interaction term 

including these two variables was 

created to allow investigation of the 

impact of pregnancy weight gain at 

each level of pre-pregnancy BMI. 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time 

period 

  

Continued on next page   
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Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses   

Discussion 

Key results 18 Summarise key results with reference to study objectives Pg 12-13 Lines 238-244: The risk of 

cessation of breastfeeding was 

increased among women who 

gained excess weight during 

pregnancy for women of normal 

and obese pre-pregnancy BMI, and 

a similar, although non-significant 

trend was observed for women with 

overweight pre-pregnancy BMI. 

The association between these 

variables and time to exclusive 

breastfeeding cessation was 

attenuated in comparison. Overall, 

women who gained within the 

Institute of Medicine’s guidelines 

tended to demonstrate lower risk of 

breastfeeding cessation compared to 

women who gained outside of these 

recommendations in their pre-

pregnancy BMI category. 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss 

both direction and magnitude of any potential bias 

P14-16 Lines 283-251: Additional factors 

that could not be evaluated in this 

analysis include gestational 

diabetes, hypertensive disorders of 

pregnancy, postpartum hemorrhage, 

pre-eclampsia and C-section. These 

conditions are more common 

among women who gain excess 

weight during pregnancy and 
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increase the risk of maternal 

intensive care unit admission and 

longer hospital stays, however, 

given that this increased risk is 

conferred at least partially from this 

excess weight gain, placing these 

important predictors of 

breastfeeding outcomes on the 

causal pathway between pregnancy 

weight gain and the outcomes 

evaluated. Including these 

conditions as covariates in 

multivariable models of 

breastfeeding outcomes would have 

resulted in underestimation of the 

association of interest. Due to a 

limited total sample size and low 

occurrence rates for these 

pregnancy complications in our 

sample  it was not possible to 

evaluate these factors as potential 

mediators of the association 

between pregnancy weight gain and 

breastfeeding outcomes. Given the 

biological importance of these 

factors for successful lactation 

outside of maternal decision making 

(establishment of milk supply, 

timing of mature milk production, 

etc), future studies in large cohorts 

should evaluate whether a portion 

of the increased risk of poor 
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breastfeeding outcomes among 

mothers who gain more than is 

recommended is due to these 

pregnancy and birth factors. Due to 

the small number of women with 

underweight pre-pregnancy BMIs, 

we were unable to evaluate the 

impact of pregnancy weight gain 

and weight status on breastfeeding 

outcomes in these women. 

Additionally, self-reported 

breastfeeding data were utilized for 

this study. As noted, the source of 

weight data on the birth certificate 

is consistent (prenatal/hospital 

records), however it is possible the 

some of the weights in these records 

were drawn from prior visit 

documentation rather than direct 

measurement.  

While studies have demonstrated 

that PRAMS self-report measures 

of breastfeeding initiation show a 

high degree of agreement with the 

birth certificate (47), similar studies 

evaluating post-hospital 

breastfeeding outcomes are not 

available. We estimate that on 

average, breastfeeding duration may 

have been mildly overestimated due 

to social desirability bias, however, 

we do not believe this would be 
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differential with respect to the 

exposure of interest, and therefore 

feel any bias in the effect estimates 

reported is likely in the direction of 

the null hypothesis. Additionally, 

given that that breastfeeding data 

for women who chose not respond 

to the survey, it is unclear if this 

sample is truly representative of the 

community, and is likely that 

responders were more likely to be 

breastfeeders. Importantly, the 

relationship between pregnancy 

weight gain and breastfeeding 

outcomes may be different between 

survey responders and non-

responders. Utilizing data from 

sources less prone to response bias, 

social desirability and recall biases 

(e.g. the child’s pediatric record) 

would be a valuable addition to 

future studies. 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other relevant evidence 

Pg  13 Lines 242-258 Overall, women 

who gained within the 

Institute of Medicine’s 

guidelines tended to 

demonstrate lower risk of 

breastfeeding cessation 

compared to women who 

gained outside of these 

recommendations in their pre-

pregnancy BMI category. 
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These findings are similar to results 

from previous literature (13, 14) 

utilizing the Institute of Medicine’s 

1990 guidelines; however, this is 

the first study that has found a 

significant effect of pregnancy 

weight gain since the 2009 

guidelines were released. A study 

conducted in a US cohort, found no 

significant impact of pregnancy 

weight gain after adjustment for 

confounders (21). Two cohort 

studies evaluating the impact of 

pregnancy weight gain and pre-

pregnancy BMI on breastfeeding 

outcomes conducted in Brazil and 

China (19, 20). The Brazilian study 

found no differences in any or 

exclusive breastfeeding duration by 

pregnancy weight gain category, 

and did not evaluate the interaction 

between pregnancy weight gain and 

pre-pregnancy BMI. The study 

conducted in China considered the 

interaction between these two 

factors, and similarly found no 

differences by pregnancy weight 

gain category. Importantly, this 

study’s BMI and pregnancy weight 

gain categorization was based on 

the Chinese classification system, 

which differs slightly from the 
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Institute of Medicine’s 

recommendations. Differences in 

sample size as well as regional and 

global breastfeeding behavior, 

norms, and predictors may explain 

the differences in results observed 

in the current study. 

Generalisability 21 Discuss the generalisability (external validity) of the study results Pg 16  Lines 325 -333: These results are 

likely generalizable to populations 

with similar characteristics, 

however, are not generalizable to 

women with underweight pre-

pregnancy BMIs and should be 

replicated in other populations. 

Categorizing pre-pregnancy BMI 

status and pregnancy weight gain 

using birth certificate data 

(originally abstracted directly from 

the medical record by birth 

certificate coders) eliminates 

concerns about social desirability 

bias that is often present in self-

report data regarding weight. 

Additionally, this association 

should be evaluated in regions with 

greater diversity in terms of 

cultural, ethnic and racial 

backgrounds, and with differing 

health care infrastructure around 

pregnancy and breastfeeding 

support in order to understand the 
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importance of these factors in the 

association of interest. 

Other information  

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the 

original study on which the present article is based 

Pg 19 Funding: This investigation 

was supported by NICHD 

grant # R01-HD055191, 

Community Partnership for 

Breastfeeding Promotion and 

Support. The funder had no 

other role.  

 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 


