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practices were affected adversely by caesarean delivery. 
Therefore, health policy to improve breastfeeding outcomes 
should take this into consideration.
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Significance

Caesarean delivery has been identified as one of important 
factors that adversely affect breastfeeding practices, but 
the findings remain inconsistent. A systematic review and 
meta-analysis of worldwide literature confirmed the nega-
tive relationship between caesarean section and breastfeed-
ing practices, yet systematic review and meta-analysis of the 
studies conducted in China published in Chinese or English 
have never been done. This study is the first study systemati-
cally examining the association between caesarean section 
and breastfeeding practices in China in such a situation that 
China has been cited as having one of the highest rates of 
caesarean section globally.

Introduction

Breastfeeding has always been the physiological norm 
(Berry and Gribble 2008). Non-breastfed or early weaned 
infants are more likely to get adverse health outcomes as 
well as their mothers (Eidelman et al. 2012, Ip et al. 2007). 
However, the rate of breastfeeding, especially exclusive 
breastfeeding, still remains below the optimal level world-
wide (Guo et al. 2013; Merewood et al. 2005; Ryan et al. 
2002). Factors affecting breastfeeding have been studied 
extensively (Harley et al. 2007; Pearce et al. 2012; Scott 
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Reviews and Meta-Analyses (PRISMA) and Meta-analysis 
Of Observational Studies in Epidemiology (MOOSE) guide-
lines. Electronic databases of CNKI, Medline, EMBASE, 
CINAHL, ProQuest and Science Direct were searched and 
screened to identify relevant articles from January 1990 to 
June 2015. Both fixed and random effect meta-analysis tech-
niques were used to estimate the pooled effect size between 
caesarean delivery and breastfeeding outcomes at different 
time points. Sensitivity analysis and publication bias test 
were also conducted. Results Forty six studies were eligible 
for the qualitative synthesis of systematic review; among 
them, 27 studies were included for the meta-analysis. At 
the early postpartum period, the odds of exclusive breast-
feeding after caesarean section was 47% (pooled OR 0.53, 
95% CI 0.41, 0.68) lower than that after vaginal delivery. At 
4 months postpartum, the odds of breastfeeding was simi-
larly lower (pooled OR 0.61, 95% CI 0.53, 0.71) for caesar-
ean mothers. Substantial heterogeneity among studies was 
detected for both breastfeeding outcomes. Subgroup analy-
ses stratified by study design, time points of breastfeeding 
outcomes and definitions of breastfeeding all confirmed the 
negative association between caesarean section and breast-
feeding prevalence. Conclusions In China, breastfeeding 
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et al. 1999; Senarath et al. 2010). Caesarean delivery has 
been identified as one of important factors negatively asso-
ciated with breastfeeding practices; however, the findings 
remain inconsistent. For example, some studies reported the 
negative associations between caesarean delivery and breast-
feeding outcomes such as breastfeeding initiation, breast-
feeding rates at the first week and at 4 months postpartum 
(Guo et al. 2013; Kohlhuber et al. 2008; Patel et al. 2015), 
while other studies reported no association between caesar-
ean delivery and breastfeeding rates at 42 days postpartum, 
and breastfeeding prevalence within 6 months postpartum 
(Joshi et al. 2014; Patel et al. 2015). A systematic review and 
meta-analysis on the topic of association between caesarean 
section and breastfeeding was conducted in 2012 (Prior et al. 
2012), in which studies carried out in China and published 
in the English language were retrieved using the PubMed 
database. The review concluded that pre-labour caesarean 
section was associated with early breastfeeding negatively 
and no statistically significant association was found with the 
breastfeeding rate at 6 months postpartum (Prior et al. 2012). 
However, the majority of breastfeeding studies undertaken in 
China were published in Chinese and hence excluded from 
this review (Prior et al. 2012). Some degree of bias may have 
resulted from this omission.

Understanding the relationship between caesarean sec-
tion and breastfeeding practices accurately in more depth 
is important to country such as China, where the rate of 
caesarean section is high at 46.2% in 2007–2008 and 56.1% 
in 2011, which are nearly double the global rate (Feng et al. 
2012; Lumbiganon et al. 2010; Tang et al. 2006). An updated 
systematic review and meta-analysis based on both English 
and Chinese literature would reduce such bias and improve 
the knowledge of the relationship between caesarean deliv-
ery and breastfeeding practices in China. Therefore, the aim 
of the present study is to examine the association between 
caesarean delivery and breastfeeding practices including 
‘exclusive breastfeeding during the early postpartum period’ 
and ‘breastfeeding at 4 months postpartum’. Specifically, we 
test the hypothesis that caesarean delivery reduces breast-
feeding intensity and prevalence.

Methods

Search Strategy

A systematic electronic search of both Chinese and English 
language articles on breastfeeding and method of delivery 
was conducted using the Chinese database China National 
Knowledge Infrastructure (CNKI) as well as Medline, 
EMBASE, CINAHL, ProQuest, and Science Direct from 
January 1990 to June 2015. A two-stage search strategy 
was adopted following the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) and 
Meta-analysis Of Observational Studies in Epidemiology 
(MOOSE) guidelines (Moher et al. 2009; Stroup et al. 2000).

Stage 1: The following Medical Subject Headings (MeSH) 
terms and key words “breast feeding”, “milk human”, 
“breastfeeding duration”, “breastfeeding cessation”, “human 
lactation”, “infant feed*”, “breastfed”, “risk factor*”, “pro-
tective factor*”, “determinant*”, “socioeconomic factor*”, 
“China”, “mainland China”, “Chinese” were used.

Stage 2: The following MeSH terms and key words “cae-
sarean delivery”, “cesarean delivery”, “caesarean section”, 
“cesarean section” and “c-section” were further added to 
the search process.

Corresponding Chinese terms and key words were used 
to search in the database of CNKI.

Literature Screening and Selection Criteria

At the initial screening stage, abstracts of eligible publica-
tions were retrieved by two independent reviewers (JZ and 
MRD). Relevant citations were identified after screening the 
abstracts and their full-texts were then obtained and evalu-
ated. Discrepancies on relevancy were resolved through 
consensus or referred to a third investigator (YZ) when 
necessary. Articles were included if they met the following 
criteria: (i) published in peer-reviewed journals or theses/
dissertations; (ii) observational study design; (iii) reported 
the association between caesarean delivery and breastfeed-
ing quantitatively; (iv) effect size could be obtained directly 
or calculated from raw tabulated data. The exclusion criteria 
were as follows: (i) studies that did not specify sample size; 
(ii) studies that did not report or define time points of breast-
feeding outcomes; (iii) studies that reported inappropriate 
statistical result (statistical error).

Data Extraction

The following information was extracted from each eligible 
study for qualitative and quantitative synthesis: publication 
year, name of the first author, study design, location of study, 
sample size, breastfeeding outcomes (including definitions 
of breastfeeding, types of breastfeeding, time points of meas-
urements), other factors associated with the breastfeeding 
outcome, and raw tabulated data or effect size (odds ratios) 
reported via univariate analysis or multivariate analysis. In 
cases where the relevant results or raw data were missing, 
the authors were contacted by email.

Odds ratios (ORs), either crude or adjusted, estimated 
from logistic regression analysis of ‘exclusive breastfeeding 
during the early postpartum period’ and ‘breastfeeding at 
4 months postpartum’ for caesarean section versus vaginal 
delivery and their corresponding 95% confidence intervals 
(CIs), were extracted from the eligible studies.
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The definitions of breastfeeding used in the data extrac-
tion followed the World Health Organization (WHO) defini-
tions (World Health Organization 2003, 2008):

Exclusive breastfeeding: Breastfeeding while giving no 
other food or liquid, not even water, with the exception of 
drops or syrups consisting of vitamins, mineral supplements 
or medicines.

Full breastfeeding: Exclusive breastfeeding or predomi-
nant breastfeeding (or almost exclusive breastfeeding). 
Breastmilk is the only source of milk given to the infant 
regardless of supplementation with other fluids such as water 
and orange juice.

Any breastfeeding: The child has received breastmilk 
(direct from the breast or expressed) with or without other 
drink, formula or other infant food.

Quality Assessment

To assess methodological quality of the selected studies, 
we developed a checklist based on the criteria proposed 
in Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE) (von Elm et al. 2007) and 
the previous checklist proposed by Tooth et al. (2005). 
The possible score of our checklist ranges from 0 to 18, 
with scores above 14, between 11 and 14, and below 11 
indicating high, medium and low quality, respectively (see 
Appendix).

Statistical Analysis

The odds ratios of ‘exclusive breastfeeding during the 
early postpartum period’ (defined as initiation of breast-
feeding or exclusive breastfeeding before discharge or 
exclusive breastfeeding at 42 days post birth) and ‘breast-
feeding (including exclusive breastfeeding, full breast-
feeding and any breastfeeding) at 4 months postpartum’, 
for caesarean section versus vaginal delivery, were the 
primary outcomes of interest. A meta-analysis was per-
formed to determine the pooled effect size of caesarean 
delivery on these two breastfeeding outcomes separately. 
Based on the raw data extraction from the selected stud-
ies, the natural logarithmic transformed ORs were used 
in the meta-analysis.

Fixed-effect [inverse variance (I-V) method of fixed-effect 
model] meta-analysis was performed initially and heteroge-
neity across studies was assessed by the I-square statistic 
(Higgins and Thompson 2002; Higgins et al. 2003). A ran-
dom-effect model [DerSimonian and Laird (D + L) method 
of random-effect model] was further utilised and presented 
when the heterogeneity was confirmed statistically signifi-
cant (DerSimonian and Laird 1986). A meta-regression was 
then performed to investigate potential sources contributing 
to the heterogeneity. Subgroup analysis was undertaken to 

assess the magnitude of effect on the outcome variables of 
interest under different stratifications.

To test the dependence of effect size reported in each 
study, sensitivity analysis using the jackknife approach was 
performed to assess the robustness of the results (Miller 
1974). Such sensitivity analysis was repeated multiple times 
with one study removed per cycle.

In order to ascertain publication bias and small sample 
size bias among the studies, Begg’s funnel plot/test and 
Egger’s test were applied (Egger et al. 1997). All calcu-
lations and statistical analyses were performed using the 
Stata package version 14.1 (StataCorp LP, College Station, 
USA). A p value less than 0.05 was considered as statisti-
cally significant.

Results

Systematic Review

As shown in Fig. 1, a total of 1061 records were identified 
from both English and Chinese databases, and five more 
records were obtained from other sources. After removal of 
duplicates, 1054 articles were screened by manually reading 
titles and abstracts. As a result 197 articles were deemed 
eligible for full-text review. After formal review, 151 of 
them were excluded (86 qualitative studies, 54 not suitable 
for analysis, 4 full-text Chinese publications incomplete, 1 
sample size not specified, 3 with statistical errors, 3 dupli-
cated the same study). One author was contacted to obtain 
additional data to calculate the rate of exclusive breastfeed-
ing initiation (Xu 2008). Finally, 46 articles (38 published 
in Chinese and 8 published in English, respectively) were 
included for the qualitative synthesis of systematic review 
(Table 1), among which 13 were suitable for meta-analysis 
of the association between caesarean delivery and ‘exclu-
sive breastfeeding during the early postpartum period’, and 
14 were appropriate for meta-analysis of the effect of cae-
sarean delivery on ‘breastfeeding at 4 months postpartum’ 
(Chen et al. 2010; Fang et al. 1996; Gan et al. 2007; Guo 
et al. 2013; He et al. 1994; Huang and Lu 2010; Jiang 2000; 
Jiang and Li 2008; Kang et al. 2013; Leng 2014; Li 2014; 
Liu 2008; Liu and Xing 1998; Liu et al. 2014, 2012; Liu and 
Shao 2009; Ma et al. 2009; Qin and Hua 2013; Qiu 2008; 
Ruan et al. 2012; Tang 2013, 2014; Tian et al. 2008; Wang 
et al. 2006, 2005, 2009, 1995, 2013; Wang 2010; Wei and 
Li 2009; Xu 2008; Xu and Yu 2009; Xue et al. 2012; Yang 
and Feng 2014; Ye 2008; Yin et al. 2012; Yu 2013; Zhang 
and Wang 2000; Zhang and Shi 2013; Zhang and Wu 1999; 
Zhang et al. 2006, 2013; Zhang 2012; Zheng et al. 2008; Zhu 
et al. 2013, 2014). Among these 46 articles 20 of them were 
assessed to be high scientific quality, 24 medium quality 
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and 2 low quality, according to the methodological quality 
checklist scores in Appendix.

Effect of Caesarean Delivery on ‘Exclusive 
Breastfeeding During The Early Postpartum Period’

The random-effect model meta-analysis of the 13 studies 
(441,044 subjects: 27,152 in the caesarean delivery group 
and 413,892 in the vaginal delivery group) showed that 

the odds of ‘exclusive breastfeeding during the early post-
partum period’ was 47% (pooled OR 0.53, 95% CI 0.41, 
0.68) lower in the caesarean delivery group than the vagi-
nal delivery group (Fig. 2), with a significant heterogene-
ity in effect sizes evident across the studies (I2 = 90.6%, 
p < 0.001).

The stepwise meta-regression analysis revealed no clear 
main sources for heterogeneity, which may be due to the 
small number of studies included in this meta-analysis 

Fig. 1  PRISMA flow chart of the systematic review process
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(Higgins and Green 2011). Exploratory subgroup analyses 
were further conducted with regard to study design (cross-
sectional, prospective cohort and retrospective cohort), 
exclusive breastfeeding time points (initiation, before dis-
charge and at 42 days after birth) and definitions of breast-
feeding (WHO and non-WHO).

Study Design

Of the 13 studies, six adopted a cross-sectional design, two 
used retrospective design and five were prospective cohort 
studies. Considerable heterogeneity remained present in 
both cross-sectional and prospective cohort subgroups 
(I2 = 86.1%, p < 0.001 and I2 = 79.9%, p = 0.001, respec-
tively) whereas no significant heterogeneity was observed 
in the retrospective cohort subgroup (I2 = 38.5%, p = 0.202). 
Meta-analysis stratified by the study design (Fig. 3) showed 

that the adverse effect of caesarean delivery remained on 
the exclusive breastfeeding prevalence during the early post-
partum period for the three study designs (cross-sectional: 
pooled OR 0.42, 95% CI 0.27, 0.64; retrospective: pooled 
OR 0.85, 95% CI 0.81, 0.89; prospective: pooled OR 0.59, 
95% CI 0.41, 0.85).

Exclusive Breastfeeding Time Points

Figure 4 presents the subgroup analysis stratified by time 
points (initiation, before discharge and at 42 days post 
birth) of exclusive breastfeeding outcomes measured. 
Again, the negative association between caesarean deliv-
ery and the exclusive breastfeeding prevalence during the 
early postpartum period remained persistent (initiation: 
pooled OR 0.71, 95% CI 0.55, 0.91; before discharge: 
pooled OR 0.39, 95% CI 0.23, 0.67; at 42 days post birth: 

Fig. 2  Forest plot showing the fixed-effect and random-effect meta-analysis for the exclusive breastfeeding during the early postpartum period
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Fig. 3  Subgroup analysis for exclusive breastfeeding during the early postpartum period stratified by study design

Fig. 4  Subgroup analysis for exclusive breastfeeding during the early postpartum period stratified by time points of breastfeeding outcomes 
measured
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pooled OR 0.52, 95% CI 0.32, 0.86). Except the third sub-
group (I2 = 0.0%, p = 0.319), significant heterogeneity was 
evident for the first two subgroups (initiation: I2 = 69.9%, 
p = 0.010 and before discharge: I2 = 95.1%, p < 0.001, 
respectively).

Definitions of Breastfeeding

Figure 6 in Appendix presents the result of subgroup analy-
sis stratified by the definitions of breastfeeding (WHO and 
non-WHO). The adverse effect of caesarean delivery on the 
exclusive breastfeeding prevalence during the early postpar-
tum period was confirmed significant for both subgroups 
(WHO: pooled OR 0.58, 95% CI 0.43, 0.77; non-WHO: 
pooled OR 0.48, 95% CI 0.29, 0.78). Significant heteroge-
neity was detected as well (WHO: I2 = 89.3%, p < 0.001; 
non-WHO: I2 = 88.2%, p < 0.001).

Effect of Caesarean Delivery on ‘Breastfeeding at 4 
Months Postpartum’

Fourteen studies were included for this meta-analysis, 
among which one study (Liu 2008) had four sub-studies 
carried out independently in four different periods and con-
sequently these sub-studies were regarded as separate stud-
ies in the meta-analysis. Figure 5 shows that the prevalence 
of breastfeeding at 4 months postpartum was significantly 
lower after caesarean section (pooled OR = 0.61, 95% CI 
0.53, 0.71). Significant heterogeneity (I2 = 60.6%, p = 0.002) 
was found.

Among the 14 studies, four used the WHO definitions. 
For the subgroup of studies using WHO definitions, the 
odds of breastfeeding at 4 months postpartum reduced by 
48% (pooled OR 0.52, 95% CI 0.38, 0.72) when compared 
with that using non-WHO definitions (pooled OR   0.66, 
95% CI 0.56, 0.77), as indicated in Figure 7 in Appendix. 

Fig. 5  Forest plot showing the fixed-effect and random-effect meta-analysis for breastfeeding at 4 months postpartum
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Heterogeneity was found marginally significant in both sub-
groups (WHO: I2 = 62.0%, p = 0.048; non-WHO: I2 = 47.0%, 
p = 0.049).

Sensitivity Analysis

The results of sensitivity analysis for both breastfeeding 
outcomes showed that the pooled ORs remained significant 
when one study was omitted at a time during recalculation 
of the pooled ORs, suggesting the pooled ORs were not 
substantially influenced by any individual study, so that the 
results of meta-analysis were robust.

Publication Bias

The distribution of 13 studies involved in the meta-analysis 
of ‘exclusive breastfeeding during the early postpartum 
period’ showed in the funnel plot (Fig. 8 in Appendix) was 
considered asymmetric, however the Begg’s test was not 
significant (p = 0.502), while some evidence of publication 
bias or small sample size effect was detected by the Egger’s 
test (p = 0.007).

For the meta-analysis of ‘breastfeeding at 4 months post-
partum’, the funnel plot (Fig. 9 in Appendix) appeared sym-
metric (p = 0.049 for Begg’s test and p = 0.059 for Egger’s 
test), suggesting little publication bias or small sample size 
effect was present.

Discussion

The present systematic review incorporated 46 stud-
ies to assess the association between caesarean delivery 
and breastfeeding practices in China. The meta-analysis 
comprised of 13 studies (441,044 subjects) on ‘exclusive 
breastfeeding during the early postpartum period’ and 
14 studies (8771 subjects) on ‘breastfeeding at 4 months 
postpartum’ to estimate the pooled relationship between 
caesarean delivery and breastfeeding outcomes. Based 
on our findings, caesarean delivery was found to have an 
adverse effect on the breastfeeding outcomes. More spe-
cifically, compared with vaginal birth, the likelihood of 
mothers exclusively breastfeeding their babies during the 
early postpartum period was reduced by 47% (pooled OR 
0.53) and 39% (pooled OR 0.61) reduction was found for 
the odds of breastfeeding at 4 months postpartum after 
caesarean section. Our finding of ‘exclusive breastfeed-
ing during the early postpartum period’ (pooled OR 0.53; 
95% CI 0.41, 0.68) appears to be consistent with a previ-
ous review (pooled OR 0.57, 95% CI 0.50, 0.64) (Prior 
et al. 2012). However, our finding of significant impact of 

caesarean section on ‘breastfeeding at 4 months postpar-
tum’ (pooled OR 0.61, 95% CI 0.53, 0.71) is different from 
the non-significant result on any breastfeeding at 6 months 
postpartum in that same review (pooled OR 0.95, 95% 
CI 0.89, 1.01) (Prior et al. 2012). The current knowledge 
of surgery consequences suggests that postsurgical pain, 
haemorrhage, infections as well as some hormone issues 
(like prolactin level postpartum) affect breastfeeding, 
however these effects lessen in strength over time, indi-
cating the impact of caesarean delivery on breastfeeding 
may attenuate over time (Chapman and Perez-Escamilla 
1999; Liu et al. 2012; Marcus et al. 2015; Mkontwana 
and Novikova 2015; Prior et al. 2012; Wang et al. 2006). 
Previous studies showed that caesarean section remained 
an important barrier to early initiation of breastfeeding as 
well as to the implementation of hospital practices such as 
delayed skin-to-skin contact between mother-infant pairs 
(Bramson et al. 2010; Rowe-Murray and Fisher 2002). 
Given the negative association between caesarean section 
and breastfeeding outcomes revealed in the present analy-
sis, it suggests that early initiation of breastfeeding may 
play a role of mediator variable between caesarean section 
and premature cessation of exclusive breastfeeding or any 
breastfeeding.

It is well known that China has a high caesarean section 
rate where nearly half of the babies born were delivered 
by caesarean section in 2010 (Hellerstein et al. 2015). The 
reasons for such a high rate mainly include three impor-
tant factors: the obstetric care system in China (in hospi-
tal births, urbanisation, highly covered New Co-operative 
Medical Scheme that reduces patient costs and increases 
revenues for doctors and hospitals for caesarean than for 
vaginal deliveries, and high volume of deliveries), health 
care provider factors (insufficient nurses/midwives, some 
doctors do recommend caesarean section to avoid possible 
lawsuits in view of the medical malpractice environment), 
and cultural aspects of patient preference (demand for per-
fect baby, fear of pain, increasing numbers of macrosomia, 
increasing pregnancies in older women and delivery date 
choosing because of luck and belief) (Hellerstein et al. 
2015; Long et al. 2012; Mi and Liu 2014). Although the 
association between caesarean section on maternal request 
and breastfeeding has been investigated in China (Liu et al. 
2012), there is a gap in research on the different impacts of 
caesarean section on breastfeeding outcomes with respect 
to medical indication and maternal request (Liu et al. 2015; 
Tang et al. 2006).

The findings of this study suggest that practices or 
interventions after caesarean delivery are of benefits 
to improve breastfeeding behaviours. The practice of 
maternal-infant skin to skin contact after birth has been 
increasingly considered as an efficient way to promote 
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breastfeeding status postpartum especially breastfeeding 
initiation (Moore et al. 2016). The feasibility of an inter-
vention of skin to skin contact after caesarean delivery 
in the operating room to improve breastfeeding as well 
as maternal satisfaction and pain perception outcomes 
was described and evaluated in previous studies (Hung 
and Berg 2011; Sundin and Mazac 2015). However, to 
our best knowledge, there is no intervention described to 
improve breastfeeding practice following caesarean sec-
tion available in the literature. Future intervention stud-
ies to promote breastfeeding after caesarean delivery are 
warranted.

A major strength of this study was the extensive 
searches conducted in both Chinese and English litera-
ture to ensure all relevant articles have been included 
to reduce reporting bias. In addition, several studies 
without clarification of valid time-point for the breast-
feeding outcomes had been excluded to enhance the 
quality of our evaluation. However, publication bias 
was still detected in the meta-analyses for early post-
partum exclusive breastfeeding using the Egger’s test 
(Higgins and Green 2011). Six months postpartum is 
the recommended period for exclusive breastfeeding by 
the WHO and it would be more comparable with other 
studies if the impact of caesarean section on ‘breast-
feeding at 6 months postpartum’ could be examined 
in our study, however most of available reports in the 
present systematic review comprised the breastfeeding 
outcomes only for within 6 months postpartum. In view 
of the small number of studies addressing breastfeed-
ing outcomes at 6 months postpartum, the correspond-
ing quantitative synthesis was not performed. Another 
limitation concerns that the pooled weighted effect size 
was estimated based on both crude and adjusted ORs 
due to the limited number of eligible studies available. 
Ideally, extraction of data and analysis should be per-
formed for adjusted ORs, as consequence the impact 
of caesarean section on breastfeeding practice could be 
assessed under the controlling for possible confounding 
effects. Since most of all studies retrieved were cross-
sectional in this systematic review, a causal relation-
ship between caesarean section and breastfeeding rates 
could not be concluded.

In conclusion, the present study confirmed that the like-
lihood of breastfeeding, including ‘exclusive breastfeeding 
during the early postpartum period’ and ‘breastfeeding at 4 
months postpartum’, was significantly lower after caesar-
ean section in China. Therefore, health policy and meas-
ures to improve breastfeeding outcomes should target the 

reduction of caesarean rate and health intervention after 
caesarean delivery in China.

Acknowledgements We acknowledge the authors who kindly pro-
vided additional data for this research. Jian Zhao would like to thank 
China Scholarship Council for financial support. Part of the work was 
presented as a poster in the 21st World Congress of Epidemiology, 
International Epidemiological Association (IEA) in Saitama, Japan on 
19–22 August, 2017.

Appendix

Quality Assessment Checklist

1 Design of study Score
 Prospective 2
 Retrospective 1
 Cross-sectional 0

2 Loss to follow up /incompleteness of record
 <20% 2
 ≥20% or no information 0

3. Sample size
 ≥100 2
 <100 0

4. Description of period of recruitment
 Yes 2
 No 0

5. Participants selection
 Representative of the general perinatal population 2
 No 0

6. Exposure
 Define clearly 2
 No 0

7. Outcomes
 Define clearly 2
 No 0

8. Statistical analysis
 Proper statistical analysis with controlling confounders 2
 Proper statistical analysis without controlling confounders 1
 Otherwise 0

9. Result report
 Summarize key results with reference to study objectives 2
 No 0

High: >14; Medium: 11-14; Low: <11

See Figs. 6, 7, 8, 9.
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Fig. 6  Subgroup analysis for exclusive breastfeeding during the early postpartum period stratified by definitions

Fig. 7  Subgroup analysis for breastfeeding at 4 months postpartum stratified by definitions
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