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Abstract Objectives To ascertain the association between
caesarean delivery and breastfeeding practices in China.
Methods We conducted a systematic review and meta-anal-
ysis following the Preferred Reporting Items for Systematic
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% CI1 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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practices were affected adversely by caesarean delivery.
Therefore, health policy to improve breastfeeding outcomes
should take this into consideration.

Keywords Breastfeeding - Caesarean section - Systematic
review - Meta-analysis - China

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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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 O 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
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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



Matern Child Health J (2017) 21:2008-2024

2011

( Records identified through database Additional records identified through
- searching other sources
) (n=1061) (n=5)
£~
]
=
=
-
=
.-
= v v
Records after removing duplicates
(n =1054)
)
g
‘= Records excluded after
o screening of abstracts
= >
)
(n =857)
v
) Full-ext art c.l esa gsessed for Full-text articles excluded
eligibility R
> with reasons
(n=197) )
g; (n=151: 86 did not report
= suitable data, 54 outcomes
= .
*Bp were not suitable, 4 full-text
5 not complete, 1 sample size
. . . L not specified, 3 results with
Articles included n qualitafive statistical errors, 3 multiple
— synthesis reports of the same study)
(n=46)
——\
T v
9
e Studies included in
s quantitative synthesis (meta-
5 analysis)
(n=27)
~—

Fig. 1 PRISMA flow chart of the systematic review process

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 (> =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

@ Springer



Matern Child Health J (2017) 21:2008-2024

2012

B[NWIOJ JO J9)eMm
JO spa9j [eayoeraxd ‘syuared
0} B[NWIOJ SUIPUSUIIOIT
JOU JJe)s [EdIPAW “IOUInS Jo
Surads ur yyaq Surar3 ‘dnoid
OTUY)Q AJLIOUTW ‘PIATOIRI
uoneULIOJUI SUIPISJISLIq
9 Jo uondaorad [eureyetx
‘puBWIOp UO JUIPIDJ ‘Pady

81 OHM UOTBNIUL JEH/UOTBNIUL Y 1SIY oY) St Y[Iunsealq SulAly 7901 Sueilury  110y4oo oAndadsold TdNX 800¢C
Qwioour A[yjuowt ‘JISIA
woy wmredsod ‘poowr
[euI)RW donmasooo ‘uon
Tl OHM-UON  wmedjsod syjuow 4 18 JgH  -BONPS [BUISIEW AFR [BUIRIA GLE Sutb3uoy) [eUONI3S-SS0ID) TMNVD L00T
Qords Jurar] ‘uone1sad Jurmnp
uon wmred Surpaopseaiq jo uondoorad
9] -Tuyep OHM YIM PaYISSe[oay -1s0d sAep 7 ‘skep 6—¢ g ‘Own yonoy AjIes ‘o3e [euldleIy 708 Suiliog  110y0o aanvadsold ‘M ‘ONVHZ 900¢
uon wny
€1 -UYOp OHM WIM payIsse[oy  -redisod sypuow 71°9°T 18 g VN 209 TeySueyg  1Ioyodo aanoadsold  SA'DONVM 900T
Jwm uonenIul ‘uonoul
-o1d 1opmod Y ‘uoryeonpa
91 OHM-UON  wnredisod syjuow 4 e g7 [)[e9Y ‘UOIIBONDS [BUINIBIA €68 ueulf 1I04od aAndadsonay X' D'ONVM S002
wnyed ur
S1 OHM -3sod syyuow 9 unpIm Jgq  -SuIiool ‘uonesnpa [euIdjeIA 9¢/ aynry [euon29s-sso1)  A'D‘ONVIL 000T
wnyredjsod syjuowr
11 OHM-UON t/sAep g Surpagpisearg a3eyriowoy wnyredysoq 129 Sutb3uoy) 110400 9ATOdsold 'D'ONVHZ 0002
Amnsqns
N[IW Jse2Iq “OUiT) UOHRNIUT
wmedysod ‘UIPa9pISLaIq JO OUIPYUOD
ST OHM-UON qjuow | e SuIpagjisearg ‘3urpagpIseaIq Jo a3po[mouy| 10T 19q9H  1oyod aAndadsold  ['S‘ONVHZ 6661
oun
uoneniul ‘uoreonp [eularewt
‘KIAT[Op 193Je 9nadde ‘uonip
wnredisod -uo0d uonLinu ‘uonedrdwos
11 OHM-UON skep (06—0 Suipaapsearg ‘UONIPUOd YI[eAY [BUISIBIA yLE BIJOSUOJA Jouuy [eUON99s-5501D) rar 8661
wnyredysod
el OHM SYIUOW 4/SKep ¢t 1 JqH owmn uoneniuy 09 Sutliog [eUONI9s-5S0IT TTONVA 9661
uon uonoeal [euone)sas ‘Iopuas
€1 -TUyop OHM UM PayIsse[ooy wnredisod sypuowt 4 1 g juejul ‘afe [euIdjewW ‘THAYG (54 Suiliog [BUONI3S-SSOID) S‘ONVM S661
wnredisod  Sunjuup joyodre ‘dog[s ‘Suisn
el OHM-UON yiuow | je Surpasjisealq S[10q Y[IW ‘dwn uoneniuy 91¢ noyzng [UONI9S-SSOID THHH Y661
pain sowono SuIpIdfIsealq
21008 uonIuge(]  -SBAW oWodNO SUIPISPSLalg  [IIM PIJBIOOSSE SI0)0e) IO  9zIs d[dureg uones0| uStsop Apmyg  JoyIne JsI] Ieak paysiqng

'uIy)) ur Surpagjisealq pue KIGAI[Sp UBSIESILD UdIM]Sq UOTRIOOSSE 9} SUISSASSE SAIPNJS JO SONSLIDORIEYD) | I[qBL

pringer

Qs



2013

Matern Child Health J (2017) 21:2008-2024

wnyredysod
Sl OHM-UON Syuow f Je ‘uonenIul gy VN 8cel Surwunyy [BUONS9S-SSOIT) A'DNVM 600C
9C
0s¢C
¥8¢
Lye
€ce
ore
66¢
849
€0s
85y
uon Aporeredas L002-9661 svy
9] -Tugep OHAM UM payissedooy  Jeak ur wmaedsod skep ¢ g4 VN 10S noyz3uayy 1I0Yod IA10adsonay X TAM 6002
uon
L1 -TUgop OHM UM PayIsSe[ooy wnredisod syyuowr g Je g Qwoour A[rure;y ‘a3e [eUIIRI G201 SueAuayg 110402 aandadsonay L‘nx 600T
wnyredisod owin
I OHM-UON skep f 1e Surpagpisearg UOTETITUT ‘UOTIEONPS YI[EdH €zl Suiltog [UONO0S-SSOID) OXNIT 600
Surpaoy reaoeraxd ‘yiaq 19)je
[IUN pasjIsealq 0} SIPIOAP
Jayjouwr ‘ao3e TeuIdjew ‘seare
81 OHM o3TeydSIp Je/UONENIUT JgH  [eINI IO qINQns Ot} Ul SUTAT] L16 Suerfoyz  11040d aAndadsord O"1NIO 800C
uon
Tl OHM-UON wnredisod sAep 7 18 4gH  -BONP? [RUIAEW ‘QWI) UonenIu] 01¢ uIqIoH Moyod aAnoadsoney  H'ZONVIL 800C
uoneInpa
91 OHM-UON  wmuiedisod syjuow 4 e JgH [J[eay ‘UOnEOINpPa [BUINBIA 1€6 reySuIN [eUOT}O9S-SS0I)) TOHA 800C
uoneonpd
[BUISJRW ‘90UIPYUO0D Sul
uon -pa9jIsealq ‘Qwin) UoneNIUL
I -TUgOp OHAM UM PIYISSE[oay 9Sreyosip a10joq g ‘Suryons A[Iea ‘oseasIp AJeUOIN €St Suerloyz [eUOT}09S-SSOI)) 7 ['NVIL 800C
uon Surpaoy Ares ‘owm
91 -Tugsp OHM M payIsse[ooy oSTeyosIp 010§0q AV UOHBHIUL “3SBISIP [BIBUOIN 8¢9 noyzsuey [eUONI3S-$SOID) A M‘DNHAHZ 800¢C
9LE
Areredas 9o0¢ sty
PUE $00T ‘00T ‘000T 18K 6t
€1 OHM-UON  ur wmredisod syjuow 4 je IV VN 88T Suerxury 1104od 9A102dsonay T4NI1 800C
pam sowovno SuIpayIsealq
100§ uonIuge(]  -SBOW QWOodNO SUIPISPSLAIg  [IIM PIJBIOOSSE SI0)0] IO  9zIs [dureg uones0| uStsop Apmyg  Joyine JsI] Jeak paysiqng

(ponunuod) [ Aqel,

pringer

a's



Matern Child Health J (2017) 21:2008-2024

2014

uononmsut Jeuorssajord Jur
-pooyIsealq ‘uor3a1 ypq ‘ose

L1 OHM  wmuiedisod syjuow 4 e JgH  [euI)ew ‘Uonednooo [eurarejy Izl noyzng 1I0yod 2An0adsonay TINIO €10C
uoneIOE| JO JSUO
‘19)SWILI) PIIY) Y} UT SJUIAD
uon 1 ‘1 Ae@ uo Aouanbaiy
1 -UYop OHM WM PayIsse[oy wnredisod yuow g 1e v SuIpasjisealq ‘yiiiq uLelald 7091 RJoH  110Yod 2an9adsold d‘NHZ €10T
wmuJed)sod syjuowr a3e juejur
14! OHM 9 UIIA/ UOHRDIUL JH  JISIA OIUI[D [BIRUSIUE [BUIIBIA £6¢C S9NUNOJ 9 [BUONI9S-SSOIT) 45°0No €10c
junowre Y[
wnmaed  -)seaiq jo uondoorad ‘Surpasy
91 OHM -150d sypuowr g unPIm Jgq  A[Ie9 1opuad juejur ‘ofe juejuy 8TS Suerloyyz [BUOI103S-SSOID) ZONVM €10T
Surpaoy
[eayoe[a1d gunowre Y[Iunseaiq
Jo uondaorad ‘eaeay Ayu
-I9jeW JO uoneInp qusom
[Iq ‘Owodur A[Jjuow ‘uorn
1 OHM-UON syjuow 9 Je SUIPAdJIseAld  -BONPA [BUIdIBW ‘IOPUS JuBju] 6£6 Suib3uoyp [BUOI103S-SSOID) ADNVI €10T
s1030B] [e1oosoyoAsd unowre
a8reyosip  yrunseaiq jo uondooiad ‘uomn
G1 OHM  I191je pue o3IeydSIp 210Joq g  -BINp SUIPIJISLalq PIyod ISI] LS0€ Suekueq [eUONO3S-sS01D)  X'A ‘ONVHZ €10T
8 OHM-UON  dSIeyosIp a10§eq SOy 7 g4 VN 19 noyzsuayz [euon29s-sso1)  [[O'DONVHZ £10¢
Ll OHM o31eydsTp 210§0q JqH VN YOL 1EY SIS /7 110102 dATdadsoney X'NIT c10¢
uorn wnyredisod y1a1q wreyard ‘owoour
81 -Tugop OHM WM PayISSe[ooy syjuow § ‘syjuow g 18 v AJrurej ‘UoneONpa [eUINEIN (4454 JoH 110103 dAndadsorq O'X'NIA C10¢
€1 OHM-UON  wmuedisod sypuow 4 18 g9 (ueqIn Io [eINI) BAIY 971 nyssuey) [PUONIIIS-SSOID) J49nX z10¢
Sl OHM-UON o5xeyosip e JgH VN 89¢C npSuoy)  1oyod aandadsold W'A'DONVHZ (41414
a3e [eurarew ‘qol
€1 OHM-UON  wmuredsod syjuowt 4 Je Jg WD) PIXY ‘UOHBONPA [BUIBIA €01 Suiliog [euono9s-ssor)  [INNVNY 210C
el OHM o81eyosIp 210§0q JH SUISN 9[10q [T ‘Surpady Arrey 0s¢e reySueyg [eUOn03s-sso1)  ['O'DNVNH 010¢
uonesnpa
€1 OHM  wmaedisod syyuow 9 18 494 [eUISJBW ‘UOTIBINDA YI[BIH 9621 113uey) [eUOND3S-SS0I)  Z'HDONVM 010C
Sumpes 3urpagy ‘uoninnu
[BUIS)BW ‘90UdPYUO0d SUIPAd)
wnyred)sod syjuowr ‘poyrewr 3urpasy JYIII ‘owry
€1 OHM-UON 9— urym Surpaopisearg  uoneniur ‘uoneredaid ejeuarg Sy ueynp [BUOIO3S-SSOID) AANFHD 010C
3ursn 91)30q N[TwW ‘SUIp9y
-1SBaIq JO 90UdPYU0 ‘FUIpasy
wmredysod yuowr  Arejuowerddns ‘Surpaspsearq
€1 OHM-UON [ pue 931eyosIp 210Joq JgHq Jo uondadrad ‘owr) uonenIU] 509 IXueeyS  1104od aAnoadsolg XVIN 6002
pam sowovno SuIpayIsealq
100§ uonmuyd(  -Seoll QWOOINO SUIPAJJISLAI UM PIIRIOOSSE SI0J0B) 1oy} 9zIs ojdwes uoneso| uSisop Apnl§  Joyine ISIL] JeaK paysiqnd

(ponunuod) [ Aqel,

pringer

Qs



2015

Matern Child Health J (2017) 21:2008-2024

Surpaopsealq Aue .y SUIpa9jIseaIq QAISN[OXD /g4 ‘SUIpagjisealq [[nJ g, ‘oaneniul feydsoy A[puariy Aqeq JjHA1g

Kep 1ad
uore)oe] Jo Aouanbaiy ‘owmn

1 OHM-UON  wmuedisod syyuowr 9 Je 499 uoneniur ‘smels uonednooQ 161 SN ¢ [BUOI103S-SSOID) X‘NHZ ¥10¢
uon

€1 OHM-UON J3reyosip a10§oq 49 -1puod sajddru ‘own uonenuy 0r8 uayzuays [PUONIAS-SSOID) ATl ¥10C
s10)ouj
wnyred st reyeuard ‘uoneonpo

8 OHM-UON -1sod syjuows 9 urym Jg4q [eUISJBW ‘UOTIBINPA YI[BIH €IS ueynp [BUONIIS-SSOID)  TA‘DONVA $10C

uon wny

€1 -UYSp OHM UMM PIYISSB[OaY -redysod syjuow 9 uryIm g4 Jwin uonenIul ‘o8e [BUIRBIA 0021 uayzuays [PUONIIAS-SSOID) TXONAT ¥10C
JSBASIp [BIRUOAU
‘uoneonpa YIeay ‘uoneniur

91 OHM syuow 9 UM Jggq  A[red ‘owoout A[yjuour e SL9 mysry [BUOTO98-SSOI) 4710171 ¥10¢

uon

€l -TUgop OHM WM pagISSB[O9y wnredisod syyuow 9 Je g VN SIe noyzsueny [BUONIO9S-SSOIT) ['Z'ONVL ¥10¢
K10)81
3urpasysealq s 9YIoWpuLI3
[eUId)RW ‘OpNIIe S Joyley
“quowaSeInooud Jes ‘uon
-ednooo [eurdjed ‘sarqeq Iroy)
PI9JIsBaIq SPUALL) SIYIOW
wnm ‘3UIpagy 11y “YIom 0] yoeq
-redsod sAep G1 urgiim g 3u103 Jo uonuUAUI ‘UOHELINPI

81 OHM /umaedisod sAep T urpim Jy  Teusdted ‘uonednooo Teuraiejy S8 np3udy)  1I0yod aandadsorg ONA €102
A3 1eyosIp 18 uoneniur Surpasy
/o8 1eyosIp je Jv/yaiq jsod -)sea1q A[res ‘Surpagpisearq

81 OHM Inoy [ urpim uoheniut 4949 SpIemo) opmime s ayieq €69 noA3uerf  110yod dAndadsord TONVL €10T

paIn SOWOINO FUIPISJISLAI]
100§ uonmuyd(  -Seoll QWOOINO SUIPAJJISLAI UM PIIRIOOSSE SI0J0B) 1oy} 9zIs ojdwes uoneso| uSisop Apnl§  Joyine ISIL] JeaK paysiqnd

(ponunuod) [ Aqel,

pringer

a's



2016

Matern Child Health J (2017) 21:2008-2024

%

odds Weight
pubyear firstauthor ratio (95% Cl) (-V)
1996 FANG,LL . : 0.31(0.10, 0.96) 0.15
2008 JANG,ZH S 0.59 (0.34, 1.03) 0.59
2008 QuLQ —o—E 0.64 (0.46, 0.88) 177
2008 XUFL —-o:— 0.74 (058, 0.95) 311
2009 WANGR -E—-o— 1.12(0.74, 1.69) 1.08
2009 MAX —t 0.77 (0.56, 1.08) 167
2010 HUANG,Q.J _— E 0.21(0.13, 0.35) 0.70
2012 ZHANG,Y.M — : 0.20 (0.11,0.35) 057
2012 LIUX - 0.85 (0.81, 0.89) 8213
2013 ZHANG,Q.J —_— ; 0.29 (0.20, 0.42) 126
2013 GUO,SF = E 0.52 (0.43, 0.63) 484
2013 TANGL —:9—— 0.79 (0.45, 1.37) 0.59
2014 LR —_— 0.39 (0.28, 0.55) 155
IV Overall (-squared = 90.6%, p = 0.000) 6 0.79(0.75, 0.82) 100.00
1
D+L Overall <> E 0.53 (0.41, 0.68)
5
I I
1 1 10

csection reduces breastfeeding

csection enhances breastfeeding

Fig. 2 Forest plot showing the fixed-effect and random-effect meta-analysis for the exclusive breastfeeding during the early postpartum period

(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
(I*=86.1%, p<0.001 and I*=79.9%, p=0.001, respec-
tively) whereas no significant heterogeneity was observed
in the retrospective cohort subgroup (I =38.5%, p=0.202).
Meta-analysis stratified by the study design (Fig. 3) showed

@ Springer

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% C10.41, 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:
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Fig. 3 Subgroup analysis for exclusive breastfeeding during the early postpartum period stratified by study design
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Fig. 4 Subgroup analysis for exclusive breastfeeding during the early postpartum period stratified by time points of breastfeeding outcomes

measured
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Fig. 5 Forest plot showing the fixed-effect and random-effect meta-analysis for breastfeeding at 4 months postpartum

pooled OR 0.52, 95% C10.32, 0.86). Except the third sub-
group (I*=0.0%, p=0.319), significant heterogeneity was
evident for the first two subgroups (initiation: I*=69.9%,
p=0.010 and before discharge: I>=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: I*=89.3%, p<0.001;
non-WHO: I>=88.2%, p<0.001).

@ Springer

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 (> =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 OR0.52, 95% CI 0.38, 0.72) when compared
with that using non-WHO definitions (pooled OR 0.66,
95% CI1 0.56, 0.77), as indicated in Figure 7 in Appendix.
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Heterogeneity was found marginally significant in both sub-
groups (WHO: F=62.0%, p=0.048; non-WHO: P=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% CI1 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% CI1 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%
CI10.89, 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

@ Springer

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

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
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Fig. 7 Subgroup analysis for breastfeeding at 4 months postpartum stratified by definitions
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Fig. 8 Funnel plot exploring publication bias in exclusive breastfeed-
ing during the early postpartum period
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Fig. 9 Funnel plot exploring publication bias in breastfeeding at 4
months postpartum
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