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The Increasing Trend in Caesarean Section Rates:

Global, Regional and National Estimates: 1990-2014
D

Ana Pilar Betran 1,Jianfeng Ye 2, Anne-Beth Moller ', Jun Zhang 3 A Metin Gllmezoglu i
Maria Regina Torloni *

Affiliations + expand
PMID: 26849801(*) PMCID: PMC4743929¢) DOI: 10.1371/journal.pone.0148343(*)

Abstract

Background: Caesarean section (CS) rates continue to evoke worldwide concern because of their
steady increase, lack of consensus on the appropriate CS rate and the associated additional short- and
long-term risks and costs. We present the latest CS rates and trends over the last 24 years.

Methods: We collected nationally-representative data on CS rates between 1990 to 2014 and
calculated regional and subregional weighted averages. We conducted a longitudinal analysis
calculating differences in CS rates as absolute change and as the average annual rate of increase
(AARI).
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regions of the world

50 UN regeon Latin America and the Caribbean North America — OC2N3
— Europe ———cL Africa
-9 \Vorld total S O T North Africa % % & Sub-Saharan Africa

Cesarean section (%)

aud
n
o 0
o

1990 1995 2000 2005 2010 2015
Year

Global and regional trends in caesarean section, 1990-2014.Sub-Saharan Africa includes
Eastern, Middle, Southern and Western Africa subregions. For the purpose of this graph, a linear
interpolation between available data from 1990 and 2014 was calculated. When data for 2014
were not available, the CS rate for the latest year available was used also for all subsequent years
up to 2014.

Betran, A. P. et al. PLoS One 11, e0148343 (2016)
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Abstract

Background: Caesarean section (CS) rates continue to evoke worldwide concern because of their
steady increase, lack of consensus on the appropriate CS rate and the associated additional short- and
long-term risks and costs. We present the latest CS rates and trends over the last 24 years.

Methods: We collected nationally-representative data on CS rates between 1990 to 2014 and
calculated regional and subregional weighted averages. We conducted a longitudinal analysis
calculating differences in CS rates as absolute change and as the average annual rate of increase =30
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Latest available data on caesarean section rates by country (not earlier than 2005).

Betran, A. P. et al. PLoS One 11, e0148343 (2016)
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[Different c-section rate in China}

(1996-2012)

[

Yuan, C., et al. Association Betwegn.Casarean Birth and Risk of Obesity in Offspring in
Childhood, Adolescence, and Earfy Adulthood. JAIA Pediatrics 170.11(2016):e162385.
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C-section rate between urban and rural China

Factors 1nfluenc1ng Irising caesarearn section rates 1n 70-
China between 1988 and 2008 % s 1988-2008 ' .
- — 60- : i’
Xing Lin Feng 1, Ling Xu, Yan Guo, Carine Ronsmans g Saceeconemicimgien
| PR Urban
Affiliations + expand a e Rural typel
PMID: 22271962¢*) PMCID: PMC3260572¢) DOI: 10.2471/BLT.11.090399( § o | Rural type Il
g = —— Rural type lll
2 Rural type IV
Abstract in English, Arabic, Spanish, French, Russian, Chinese b= 30+ L.
=
Objective: To identify factors driving the rapid increase in caesarean section in China between 1988 s
)
and 2008. B Hmoressmsmensenniegyy
£
Methods: Data from four national cross-sectional surveys (1993, 1998, 2003 and 2008) and modified § 104 _,—"-“*"
Poisson regression were used to determine whether changes in household income, access to health .«
insurance or women's education accounted for the rise in caesarean sections in urban and rural areas. 0 /\__:/\ i TSy 7
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

Caesarean section rate in China, 1988 - 2008, ? by socioeconomic region ®

?The data for 1994 and 1995 were missing.

® The Chinese Ministry of Health divided the country into five socioeconomic regions according to
social and economic indicators in the 1982 census: urban and rural types |, I, lll and IV, with type IV
being the poorest.

Feng, X. L. et al. Bl World Health Organ 90, 30-39, 39A (2012)
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medically indicated cesarean section

indication? non-medically indicated cesarean section

CDMR(cesarean delivery on maternal request):

5 ACOG

The American College of
Obstetricians and Gynecologists

Some pregnant women prefer cesarean delivery and

request it without maternal or fetal indication rather than

proceeding with a plan for vaginal delivery. defined in 2006
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Method of delivery and pregnancy outcomes in Asia: WHO global survey of CDMR (2010)
the WHO global survey on maternal and perinatal
health 2007-08 %

Pisake Lumbiganon 1 Malinee Laopaiboon, A Metin Giilmezoglu, Jodo Paulo Souza,

Surasak Taneepanichskul, Pang Ruyan, Deepika Eranjanie Attygalle, Naveen Shrestha, Rintaro Mori,
Duc Hinh Nguyen, Thi Bang Hoang, Tung Rathavy, Kang Chuyun, Kannitha Cheang, Mario Festin,
Venus Udomprasertgul, Maria Julieta V Germar, Gao Yangiu, Malabika Roy, Guillermo Carroli,
Katherine Ba-Thike, Ekaterina Filatova, José Villar;

World Health Organization Global Survey on Maternal and Perinatal Health Research Group

Collaborators, Affiliations + expand
PMID: 20071021¢) DOI: 10.1016/S0140-6736(09)61870-5(*)

Erratum in ~

Lancet. 2010 Dec 4;,376(9756):1902

Abstract

Background: There has been concern about rising rates of caesarean section worldwide. This Article

reports the third phase of the WHO global survey, which aimed to estimate the rate of different O 01 ~2 ] 1 O% a” over the
methods of delivery and to examine the relation between method of delivery and maternal and

perinatal outcomes in selected facilities in Africa and Latin America in 2004-05, and in Asia in 2007-08. WO rld

The issue of CDMR is particularly serious in
China Lumbiganon, P. et al. fancet $75, 490-499 (2010)
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Cesarean delivery on maternal request and its
influencing factors in Chonggqging, China %

Ruibin Deng 2 i 2 3,Xian Tang % 2 3,Jiaxiu Liu 1 2 3,Yuwen Gao ! 2 3,Xiaoni Zhong 456

Affiliations + expand
PMID: 34011289¢) PMCID: PMC8132350¢* DOI: 10.1186/s12884-021-03866-7(*)

“Maternal request” has become the

primary indication for cesarean
Background: A high rate of cesarean delivery has become a cause of global concern. Although the delivery

Abstract

rate of cesarean delivery has declined over recent years, it remains at a high level largely because of
cesarean delivery on maternal request (CDMR). Unnecessary cesarean delivery has limited significance

in benefiting maternal and infant physical health; in some ways, it might pose potential risks instead.
With the implementation of the "Two-child Policy" in China, an increasing number of women plan to 2018~2019
have a second child. Accordingly, how to handle the CDMR rate in China remains an important issue.

Methods: Data were collected from a longitudinal follow-up study conducted in Chongqing, China,
from 2018 to 2019. A structured questionnaire was administered to subjects for data collection. Basic
information, including demographic characteristics, living habits, medical history, and follow-up data
of pregnant women, as well as their families and society, was collected. Additionally, delivery
outcomes were recorded. Logistic regression was performed to analyze the factors influencing CDMR.

Deng, R. et al. BMC Pregnancy Childbirth 21, 384 (2021)
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> BMC Pregnancy Childbirth. |[lfeXs] 2017 Feb 6;17(1):54. doi: 10.1186/s12884-017-1233-8). @&

Caesarean deliveries in China %

Xin Wang 1 Susan Hellerstein 2, Lei Hou 7, Liying Zou 1, Yan Ruan 1,Weiyuan Zhang 3

* It has been suggested that non-indicated caesarean sections are among the main drivers of the
high caesarean section rate [1, 8, 9]. A study of 56,968 caesarean sections in southern China
showed that the prevalence of caesarean section during 1993-1995, 1996-2000, and 2001-
2005 was 13.1, 28.3, and 50.4%, respectively and that the prevalence of caesarean section on
maternal request was 0.6, 3.8, and 12.9%, respectively [7]. In the above mentioned WHO study,
the overall proportion of women delivering by non-indicated caesarean section ranged from

0.01 to 2.10%, except in China, where this figure was exceptionally high at 11.6% [1].

1st Degree 2nd Degree

3rd Degree 4th Degree

Fear of vadinal E{elivery ‘ .

n H - -
pain anxiet laceration of birth
y canal
7. Cui HS, Li HT, Zhu LP, Li ZW, Zhou YB, Liu JM. Secular trends in cesarean delivery and cesarean delivery on
Z maternal request among multiparous women who delivered a full-term singleton in Southern China during
. 8 1993-2005. Beijing Da Xue Xue Bao. 2013;45:422-6. [PubMed] [Google Scholar]

I nfl u e n ce of S oc i a I 8. Huang K, Tao F, Bogg L, Tang S. Impact of alternative reimbursement strategies in the new cooperative
-
conventions

medical scheme on caesarean delivery rates a mixed-method study in rural China. BMC Health Serv Res.
2012;12:217. doi: 10.1186/1472-6963-12-217) LNl Q2 () PPNE Q2  [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

GO

O D d ay 9. Feng XL, Xu L, Guo Y, Ronsmans C. Factors influencing rising caesarean section rates in China between 1988

and 2008. Bull World Health Organ. 2012;90(1):30-9. doi: 10.2471/BLT.11.090399(*) [N~
. [PMC free article] [PubMed] [CrossRef] [Google Scholar]
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Many factors affect the C- section rate in China,
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If indicated

Relationship Between Cesarean Delivery Rate and
Maternal-fetal mobidity and motality

Maternal and Neonatal Mortality.

G. Molina, T. Weiser, +8 authors A. Haynes * Published in Journal of the American... 1 December 2015 + Medicine * JAMA

TLDR A cross-sectional, ecological study estimating annual cesarean delivery rates from data
collected during 2005 to 2012 for all 194 WHO member states to estimate the contemporary
relationship between national levels of cesAREan delivery and maternal and neonatal mortality.
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World Health

Organization

5%-15% ?

Maternal Mortality Ratio in 2013

- Predicted maternal mortality ratio

Observed maternal mortality ratio for countries

« Imputed cesarean delivery rate
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« Observed cesarean delivery rate
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per 1000 Live Births
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* Observed cesarean delivery rate

>
o8 e :;wa..*‘.:"":'.::.: ST e " I3 h’,’i"‘:’g:"'.:.’ o’ .
10 20 30 40 50 y
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Molina, G. et al. JAMA 34, 2263-2270 (2015)
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WHO Statement on Caesarean Section Rates %

A P Betran ', M R Torloni 2, J J Zhang 3 AM Gllmezoglu 1
WHO Working Group on Caesarean Section

CS should be undertaken when medically necessary, and rather than striving to achieve a
specific rate, efforts should focus on providing caesarean section to all women in need. How to
define the woman ‘in need’ can only be ascertained by the health care providers caring for the

woman on a case-by-case basis.

\ l / Difficult to judge if reasonable

Different in each country Impacts and risks of CS

or even different parts —) Bgsste‘::‘t)izl:?:lifen ¢=mmmm  slowly coming to the fore

/ \ Betran, A. P. et al. H/OG 123, 667—670 (2016)
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Short-term and long-term effects of caesarean section on
the health of women and children

Prof Jane Sandall,PhD & « Prof Rachel M Tribe, PhD e Lisa Avery, MD « Prof Glen Mola, FRCOG «
Prof Gerard HA Visser, PhD « Prof Caroline SE Homer, PhD « etal. Show all authors

Published: October 13,2018 « DOI: https://doi.org/10.1016/S0140-6736(18)31930-5  IF:98.4

uterine rupture, abnormal placentation,
— Subsequent adverse pregnancy preterm birth...

outcomes :

: . __ bleeding,transfusion,
Increased risk of maternal mortality and severe acute morb'd'tyadhesions, surgical injury,

hysterectomy...

__ Multiple cesarean sections are associated with a higher risk of maternal morbidity and
mortality

altered immune development, an increased likelihood of allergy, atopy, and asthma,
and reduced intestinal gut microbiome diversity.

Sandall, J. et al. T, t 392, 1349-1357
(2018) w
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cesarean section and natural delivery and analysis of = 100009 09381
influencing factors % = 9000F

iR 8000 6730.67

[Article in English, Chinese] éﬁ 7 000 5181.12 5 686766 189.96
Sisi Ouyang 1, Zhenzhen Yao 2, Wen Dai 2, Yixu Liu 2, Puying Liu 3, Jiayou Luo 4 g- g 833 :4 308.97 :
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2016 2017 2018 2019 2020
0

Trends of hospitalization costs for cesarean section and natural

Objectives: The increasing costs of hospital delivery have increased the economic burden of pregnant delivery from 201 6 to 2020
women, and the mode of delivery is the main factor affecting the costs of hospital delivery. This study

PMID: 37539576 PMCID: PMC10930408(*) DOI: 10.11817/j.issn.1672-7347.2023.220385(*)

Abstract in English, Chinese

aims to explore the difference in costs between cesarean section and natural delivery, and to provide
reference for controlling the increase of hospital delivery costs.

Methods: The data of inpatient delivery in the Hunan Maternal and Child Health Care Hospital from

January 2016 to December 2020 were selected to compare the total inpatient costs and average daily —— B
costs of cesarean section and natural delivery. The linear trend model was used to analyze the trend —— R
21000 2022.39

change of inpatient delivery costs and the generalized linear model was used to analyze the influential

T

factors for inpatient delivery costs.

T

20 000 1924801 o178 210 o
19 000 {1 746.64 ’

17000 1609.08 162833

15000

140000162017 2018 2019 2020
Average hospitalization cost 10447.25 yuan 5567.95 yuan AEAy

Trends of average daily hospitalization costs for cesarean section and
natural delivery from 2016 to 2020

C-section Vaginal delivery

T

H 2R 9% /oo

Average daily costs 1902.57 yuan 1666.40 yuan




risk measures

‘N'X'E' HEE—ER

{Population and Health) No.1, 2024




X % 18 38— E B

/ The First Affiliated Hospital, Sun Yat-sen Uni

-01- » Changes and causes of C-section
content rate in China

S

£ -02- + Impact of increasing C-section rate
in China

.03- Measures to reduce C-section
rates in China




anges ¢ :
) ruxe ez [ERAEEGES risk measures

How to decrease C-section rate ?

Implementation of O
local, regional, and
national efforts

Advocation of
Epidural analgesia
in labor

Education about
the benefits of
vaginal delivery

553

Heavy responsibility




FUKZ wre—En measures

The First Affiliated Hospital, Sun Yat-sen University

Q ‘F%VAE#*HEFF*AEHE Q EEW | EN | B | 5 | *&AE*W.**AEHE

The Central People's Government of the People's Republic of China

BE > ESHAR > 201145§238 S: Bk X £ 2 106900 PIER | SHGE | hEER | X2ER | AXAR | BEED | ARER | TEDX | AFHE | HEES

Saifud: &> SHBE hEEE

T8 95 B X T Bt RIE R R 2R Govern ment PrOg ramme IO DR A B2 )5 B L T30 H 45 R R

h iy d L o]
TR ) L3 A e 44 22 1 RORER RS won zov.on 2010806H108  KE: HGE

~-t0 reduce the CS rate i —
[t & ] CEmailififs | [22] 1 [mzm]| [xmeo]
H&. BiE. ERTARBA, ESREHE. SEBIMN.

A <hEPLARAT (2011—2020F) >F0 KhEJLERBAT (2011—2020F) > DRI, HAREERT.
B % R fMtme A1 OHME (GBF BFE) BEFHEANER, PAESHHR

=—O—5%tA=+A tﬁi&iﬂf_ﬂéi_ﬁ T, EFEERESSAE. FERDRENS 1 OREILRE
B “EHERN R, RESERE” HE, SEETRIEELHES MR .

4 RERFAREHE. IEEEET R ENMARZEHARE, REFHRRSEENRFATERBKF. BFEERS . . )
B—HES5 FHHEEBRRUE— MR AR SITRIES.

REESAEL s FRATEERONERy RRFPERIANEI, o BEPr R ARG, 1) RK R 2 BB BRI . BT BRSET IR
WA, ITERERREERE. XTSRS, 55 RS LS IMANE, B R bl g o
Rt S o R T FERKERR, 2EESRT 1 04 “REAKHH, RESEER” 2

o, FERISSRMEEN, # BN RREFEEERAR EPEY2000%
BEREFEERANFNREEFENE 2EE) 1| 0 OREFNAAEIREEMRE
FREREFRATE: (BB HIRFRFR S EMB =Tl #sr .

Provide necessary psychological
guidance and health education for
pregnant women, popularize the
knowledge of natural childbirth, help them
scientifically choose the way of childbirth,
and control the rate of cesarean section

The project "Promoting Natural childbirth and
Safeguarding maternal and Child Health" was carried

out
The reduction of cesarean section rate has been

included in the assessment indicators of maternal and
child health work in all localities

Reduce the number of CDMR



& 0y X % R R —ER

The First Affiliated Hospital, Sun Yat-s

EHEER

FEm | ER | =AER | BERXH | Il | XTRiO | S8EE

BHER Q sEs

KRS BERmd =R TERIEA]

A e

EPHER (2018) 10095
BE. BAX, EEDMEERREAPERRSR (DEHESR)
ﬁfﬁﬂgi (CXTEHRINENEREETRSEINER) (BREA (2018) 215) B
8, H—SHSOBREBEXSTTIT A, BATASKRERKT, ReET-BETRSRE, BER
TEFE %lJ:FE SiEERERALE. EIEARIRSHN, BERNT. SMDERRITEENE
PLIBEELRNS, SAIRARELATE, R TERFFR, HREHAE XS RRERE
%,
.’ZEE{EFEE?%H%E/\: EREER TE. I3
ZHiE: 010—68791885, 68791889
EF'. EIMASERRA . 2R SREER Tkt
BXZHEE: 010—63318368
ExRBPAERREZDAT
2018%11815H
(ERAFHA: EI0F)

measures

Popularize natural childbirth under
conditions of analgesia

The National Health Commission issued
the Notice on Carrying out the Pilot Work
of Labor Analgesia to popularize natural
delivery under analgesia conditions and
promote the gradual decline of C-section
rate. This greatly encourages pregnant
women who give up vaginal delivery for
fear of pain.
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of high-risk pregnant women who delivered
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CS rate-important indicator of obstetric care
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2010-2021:

I To identify the maternal and
neonatal outcomes under different
family planning policies.

[l To suggest specific recommendations
to overcome the chal lenges of the

new family policy.
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v 39,016 singleton pregnancies

v Jan 2010 — Dec 2021 |
SRS U PP RO P PP PRPRRRPRPRORY : ;“'g delivery mode and obstetric outcomes

§v’ Maternal demographics, complications,

were analyzed.

V Two groups:
' OCP: 2010-20154E

TGP: 2016-2021 ﬂE * OCP: one-child policy period
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| in TCP group wasi
|

i greater than that i
|
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*AMA: advanced maternal age

The mean of maternal age

Aim Methods Results Discussion
40 g B ATLA 0.4
30 = 0.3
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Preterm birth !
rate

" 10.51 10.34 10.52
10 9.79

1 89 255

The rate of preterm birth (%)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
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. Pre—warning A
Conclusions )

[n summary, after implementation of the universal two-
child policy, more pregnancies occurred in women with
AMA, and women were more likely to have multiple chil- / \

dren. The rate of cesarean section significantly declined
in the TCP period after adjusting for par? mé@ftpent
distress. After adjusting for the same confounding fac-
tors, the risk of postpartum hemorrhage in the TCP
petiod was similar in pregnant women235 years old,
but increased in pregnant women<35 years old. As the
Chinese government has announced a three-child policy,
the findings of this study highlight the increafgtieadfj ot
AMA among pregnant women for obstetricians as well as
adverse obstetric outcomes.
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