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Objective To assess the effectiveness of a three-stage intervention to reduce caesarean deliveries in a Chinese tertiary hospital.
Methods A retrospective study was conducted to assess whether educating staff, educating patients and auditing surgeon practices
(introduced in 2005) had reduced caesarean delivery rates. Multiple logistic regression was used to check for a potential association between
caesarean rates and rates of admission to the neonatal intensive care unit (NICU).

Findings The caesarean delivery rate ranged from 53.5% to 56.1% in 2001-2004 and from 43.9% t0 36.1%in 2005-2011.When 2001-2004
and 2005-2011 were treated as “before” and “after” periods to evaluate the intervention's impact on the mean caesarean section rate, a
significant reduction was noted: from 54.8% to 40.3% (odds ratio, OR: 0.56; 95% confidence interval, Cl: 0.52-0.59; x? test: P<0.001). The
overall drop in the caesarean section rate was significant (y test: P < 0.001) and inversely correlated with the years (Spearman’s p: —0.096;
P<0.001). Although complicated pregnancies increased after 2004, the primary caesarean section rate decreased annually by 20% on
average in 2005-2011, after practice audits were implemented. Multiple logistic regression showed a positive association between the
caesarean delivery rate and the rate of admission to the NICU (adjusted OR: 1.26; 95% Cl: 1.14-1.40).

Conclusion Patient and staff education and practice audits reduced the Caesarean section rate in a tertiary referral hospital without an
increase in admissions to the NICU.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Caesarean delivery rates are steadily increasing in many parts
of the world. Although caesarean delivery greatly improves
obstetric outcomes when clinically indicated, excessively high
caesarean delivery rates have raised concern about the health
and economic consequences of this practice.' Caesarean de-
livery has been shown to substantially increase the risk of ma-
ternal and perinatal morbidity, including bleeding, infection,
anaesthetic complications, postpartum thromboembolism and
postpartum depression. Maternal mortality among women
who undergo caesarean section is four to ten times higher
than among women who deliver vaginally, and uterine scar-
ring from a caesarean can undermine reproductive health.>”

China is among the few countries that have experienced
a dramatic increase in caesarean section rates in recent years.
The caesarean “culture” in China began in the 1990s and
rapidly spread from the wealthier to the poorer segments of
society, particularly over the last decade.’' In the late 1990s,
hospital-based studies in urban China reported caesarean
delivery rates ranging from 26% to 63%."'-* A study conducted
from 1993 to 2002 documented an increase in the rate of cae-
sarean delivery from 8.9% to 24.8% in 30 selected counties in
three Chinese regions.” Similarly, data from three nationwide
household health surveys in urban cities showed a rise in the
caesarean section rate from 18.2% in 1990-1992 to 39.5% in
1998-2002."* According to the most recent study from south-
eastern China, the overall rate of caesarean delivery increased
from 22% in 1994 to 60% in 2003 and stabilized at 56% in

2006. The leading contributor to this increase was found to
be maternal request.® Recent figures show rates as high as
70% and 77.7% in some rural areas and in Changsha, a city in
south-central China.”'” Indeed, a World Health Organization
(WHO) survey that explored the different delivery methods in
nine Asian countries, including China, in 2007-2008 showed
that China’s average annual caesarean delivery rate of 46.2%
was the highest.'®

The factors that explain China’s exceedingly high caesar-
ean delivery rate are complex and have less to do with medical
than with social determinants,*"” which are influenced, in turn,
by the country’s one-child-per-family policy. Nevertheless,
while the persistently elevated rates of caesarean delivery have
drawn widespread public attention within China, no efforts
to reduce them have ever been reported, perhaps because
the results of non-clinical interventions targeting pregnant
women and health-care professionals have been suboptimal
in other settings.'*"

Our institution, the First Affiliated Hospital of Kunming
Medical University, is located in the province of Yunnan in
south-western China. The province is similar to Malaysia in
size but its population is almost double that of Malaysia. We
introduced administrative control measures in 2005 because
the caesarean delivery rate in our hospital was increasing at
an alarming rate in the early 2000s. We subsequently reviewed
our obstetric data from 2001 to 2011 to assess the effectiveness
of our intervention in reducing the caesarean delivery rate and
to investigate if any parallel change in the rate of admissions
to the neonatal intensive care unit (NICU) had occurred. Our
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study and its findings are presented in
this paper.

Methods
Study design and data sources

We conducted a retrospective cohort
study of all deliveries that were at-
tended at The First Affiliated Hospital
of Kunming Medical University from
January 2005 to December 2011. This
is a teaching hospital and the main
regional referral centre for high-risk
pregnancies in Yunnan province. Most
of our patients have medical insurance.
In response to the institutions rapidly
increasing rate of caesarean sections,
beginning in January 2005 certain mea-
sures were introduced under a continu-
ous quality improvement programme in
three sequential stages (stage 1: January
2005 to December 2006; stage 2: January
to June 2007; stage 3: January 2005 to
December 2011.).

In stage 1 we implemented an edu-
cational programme for the staff, and
the entire obstetrics department even-
tually reached the consensus that every
obstetrician had to bear the responsibil-
ity for avoiding unnecessary caesarean
sections. At the same time, unnecessary
caesareans were discouraged by: (i) de-
priving surgeons of potential financial
incentives for practising caesareans;
(ii) reviewing the indications for the
caesarean deliveries performed every
day; (iii) implementing international
guidelines on caesarean delivery (e.g.
those of the American or the Royal
College of Obstetricians and Gynae-
cologists), and (iv) improving labour
monitoring and assessment. The staff
was primed to be always ready for any
expected and unexpected emergency
events during vaginal birth. We actively
promoted public health education on
the advantages of natural delivery and
the risks associated with caesarean
section among our pregnant patients,
both through antenatal school and the
public media. For referred patients or
those who did not attend antenatal
education, the educational programme
was delivered after admission in birth
preparation classes or in pre-delivery
discussions on mode of delivery to en-
sure that every patient was exposed to
the antenatal educational materials. We
classified as unnecessary any caesarean
section that was performed without an
indication or risk factor appearing in the
medical record.”” Patients who insisted
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on having caesarean delivery without a
medical indication have to sign a special
consent form that clearly delineates for
them and their family members the risks
and potential complications associated
with caesarean section. The patients are
also required to record their reasons
for wanting to deliver by caesarean.
Through these measures we ensure that
patients who have requested a caesarean
section have had a chance to consider
their options in an informed way. This
approach has often resulted in patients
changing their minds and requesting a
vaginal birth instead of a caesarean sec-
tion. All mothers who were at least 28
weeks pregnant and who were prepar-
ing to deliver a liveborn infant partici-
pated in the educational programme, or
stage 1 of our intervention.

In stage 2 we introduced a category
for risk-adjusted caesarean rates in our
institutional statistics, since it is very
difficult to set a cut-off for the ideal
caesarean section rate. Because the ideal
rate depends to a large extent on the
case mix and type of hospital (i.e. basic
or referral hospital), in some countries
a risk-adjusted rate has been recom-
mended as an indicator of the quality
of obstetric care in a given population
or hospital.”’ By adjusting the caesarean
section rate for the rates of maternal and
fetal risk factors present before labour,
it becomes possible to attribute changes
in obstetric outcomes to changes in the
quality of care rather than to patient
mix, a potential confounder.” A caesar-
ean section rate that is above or below
the expected or risk-adjusted rate for
a given hospital has been associated
with increased maternal and perinatal
morbidity.”” In 2007 we investigated the
risk factors for caesarean delivery using
a logistic regression model and com-
pared risk-adjusted primary caesarean
delivery rates with the observed primary
caesarean delivery rates. We interpreted
the difference between the observed and
the risk-adjusted rate as an indicator of
the quality of obstetric care. Our find-
ings were presented at the 2007 China
National Perinatal Congress.”

In stage 3 of our intervention,
which lasted from 2005 to 2011, we
assessed whether changes in the caesar-
ean delivery rate had affected neonatal
outcomes. This was done in response
to claims from other centres that their
higher caesarean delivery rates reflected
efforts on their part to optimize peri-
natal outcomes. We obtained data on
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basic delivery information, perinatal
outcomes and neonatal morbidity (e.g.
birth asphyxia, injuries, jaundice, hypo-
glycaemia, sepsis) from the birth regis-
try, and we reviewed all admissions to
the neonatal intensive care unit (NICU)
for treatment (rather than observation)
during 2005-2011. This review, which
was approved by the institutional review
board, covered all seven years from 2005
to 2011 and involved 20 181 live births at
least 28 weeks of gestation in age.

To assess the effectiveness of our
intervention, we compared caesarean
delivery rates in 2001-2004 with rates
in 2005-2011. We also examined the
reasons for obstetric referrals and the
incidence of complicated pregnancies
in 2005-2011 to determine if these had
changed with respect to 2001-2004 and
to rule out case mix as the source of any
changes observed in the caesarean sec-
tion rates. The management protocols
for obstetric complications suffered no
changes in 2001-2011, and every single
live birth in the hospital had been re-
corded in the hospital’s annual statistical
database.

Statistical analysis

We used Wald’s 4 test to compare an-
nual caesarean section rates and the
annual incidences of common obstetric
complications (Table 1) between 2005
and 2011, and we employed Spearman’s
correlation to measure their potential
correlation with year. We performed
logistic regression analysis to examine
the independent maternal and neonatal
risk factors for admission to the NICU
for treatment, which we used as a proxy
for perinatal morbidity. Neonatal vari-
ables included in the regression were
birth weight (<2500 g, 2500-3500 g or
>3500 g); preterm delivery (gestational
age <37 weeks), birth asphyxia (Apgar
score <7 at 5 minutes), multiple gesta-
tion and sex. Statistical analysis was per-
formed using SPSS version 17.0 (SPSS
Inc., Chicago, United States of America).

Results

A total of 25280 births fulfilling study
criteria occurred during 2001-2011,
and the rates of caesarean and vaginal
delivery are shown in Table 2. Overall,
the difference in caesarean delivery rates
between successive years was significant
(P<0.001) and the rate and year were
inversely correlated (P<0.001). Before
intervention measures were introduced
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Table 2. Annual rates of caesarean and vaginal delivery in a tertiary referral hospital in
Kunming, Yunnan province, China, 2001-2011

Year Total births Type of delivery, No. (%) 2001-2004 vs 2005-2011
Caesarean Vaginal Difference  Correlation

2001 1338 732 (55) 606 (45) P=0.683¢ P=0.59"

2002 1304 698 (54) 606 (47)

2003 883 495 (56) 388 (44)

2004 1574 868 (55) 706 (45)

2005 2015 855 (42) 1160 (58) P<0.00¢ P=0.00¢

2006 2392 956 (40) 1436 (60)

2007 3140 1242 (40) 1898 (60)

2008 3093 1262 (41) 1831 (59)

2009 2972 1304 (44) 1668 (56)

2010 3075 1243 (40) 1832 (60)

2011 3494 1261 (36) 2233 (64)

Total 25280 10916 (43) 14364 (57)

Difference P<0.00°

Correlation P<0.00f

¢ In 2001-2004, the difference in annual caesarean delivery rates between successive years was not
significant.

®In 2001-2004, the annual caesarean delivery rate did not correlate with advancing years.

¢1n 2005-2011, the difference in annual caesarean delivery rates between successive years was statistically
significant.

91n 2005-2011, the annual caesarean delivery rate showed a significant inverse correlation with advancing
years.

¢ Overall in 2001-2011, the difference in annual caesarean delivery rates between successive years was
significant.

" Overallin 2001-2011, the annual caesarean delivery rate showed a significant inverse correlation with
advancing years.

Fig. 1. Trends in caesarean delivery (CD) rates and birth asphyxia,® Kunming, Yunnan
province, China, 2001-2011
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as China.”*'¢ Furthermore, the epidemic
of caesarean deliveries in urban areas is
likely to extend to rural China as well."”
The impact of this trend on resource-
poor Chinese communities cannot be
underestimated.

In developed countries and some
developing regions, various measures
have been implemented to try to reduce
caesarean deliveries. These include the
dissemination of guidelines, with en-

dorsement and support from local opin-
ion leaders, which offer a trial of labour to
women with a previous caesarean; mak-
ing it mandatory to seek a second opin-
ion and peer review before all potential
caesareans and to conduct pre-caesarean
consultations and post-caesarean surveil-
lance; and offering nurse-led relaxation
and birth preparation classes.' However,
these measures were only marginally
successful and their effect was largely
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confined to intrapartum caesareans and
low-risk pregnancies. To the best of our
knowledge, no similar efforts to reduce
caesarean delivery rates have been made
in China, and the intervention described
in this paper is the first in the country
hospital-initiated and hospital-supported
effort aimed at reducing caesareans. The
steep rise in the caesarean section rate
in our hospital, from 30% in the 1990s
to 56.1% in 2004, was consistent with
data from the national household survey
and population-based surveillance in
south-eastern China.*” Following the
measures we introduced in 2005, our
primary caesarean section rate dropped
by an annual average of 20% from 2005
to 2011, yet the rate of birth asphyxia did
not increase despite a progressive rise in
the absolute number and proportion of
high-risk pregnancies in our institution.
In fact, caesarean delivery was shown to
be an independent risk factor for admis-
sion to the NICU. This suggests that the
unrestricted increase in caesarean rates
in China is not justifiable on the basis of
an increase in high-risk pregnancies or
the need to improve perinatal outcomes.

Studies have shown that China’s
very high rate of caesarean sections is
attributable in part to social and cultural
factors."” The Chinese medical system is
strongly influenced by user preferences,
unlike the health systems in developed
societies. Because of the one-child policy,
health-care providers are under constant
threat of legal action if the obstetric
outcome is unsatisfactory. China’s cur-
rent provider payment mechanism and
its revenue-related bonus systems for
doctors also influence the high rate of
caesareans.”” Whereas Taiwan, China,
has a policy of equalization of fees for
vaginal births and caesareans,” in main-
land China caesareans cost twice or three
times as much as vaginal deliveries. To
try to control delivery expenditures, the
government established a “price transpar-
ency policy” to force hospitals to disclose
their average charges. Unfortunately, this
measure did not achieve its goal.” Profes-
sional bodies in China lack the power to
ensure best practices; it is up to individual
doctors and medical department heads to
uphold medical and ethical principles in
standard care. Furthermore, until WHO’s
global survey showed that China had
the highest caesarean section rate in the
South-East Asia Region, academic groups
and professionals had focused primarily
on preventing the complications of cae-
sarean section rather than on preventing
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Table 3. Independent maternal and neonatal risk factors for admission to the neonatal
intensive care unit for treatment, results of logistic regression, Kunming,

Yunnan province, China, 2005-2011

and 35.4%, respectively - among all
tertiary referral centres in China. The
dramatic reduction in our primary cae-
sarean section rate between 2001-2004

and 2005-2011, despite a progressive

Factor B SE Wald y? P OR (95% Cl)
: : increase in complicated pregnancies has
Low birth weight 1.88 0.08 576.1 0.000 6.55 (5.62-7.64) . :
' put us on a par with the United States of
Preterm birth 148 0.09 262.4 0.000 438 (3.66-5.24) America, whose average caesarean sec-
Apgar <7ats 1.53 0.24 426 0.000 463 (2.92-7.33) tion rate is 38%.”* Our findings have con-
minutes .

‘ firmed the effectiveness of our measures
Heartdisease 094 023 165 0000 256(162-40))  jp reducing the caesarean section rate
Diabetes mellitus® 068 007 949 0000  198(173-228)  and suggest that further improvements
Pre-eclampsia 0.64 0.10 37.7 0.000 1.89 (1.54-2.31) can be achieved.

PPROM 0.61 0.12 27.9 0.000 1.84 (1.47-2.30) In conclusion, we have demon-
Severe liver disease® 0.54 0.21 6.6 0.010 72 (1.14-2.60) strated the effectiveness of a multi-faceted
Multiple gestation 048 0.11 210 0.000 1.62 (1.31-2.01) intervention in reducing China’s elevated
PROM 0.25 0.08 10.05 0.002 1.28 (1.10-1.49) caesarean section rate. Further research
Caesarean delivery 0.23 0.05 19.01 0.000 1.26 (1.14-1.40) is needed to determine the cost-effec-
Male infant 0.20 005 168 0000  122(1.11-134) tivenessof this approach undera relaxed
@onstant 1753 100 3085 0.000 000 () one-child policy, considering that women

(l, confidence interval; OR, odds ratio: PPROM, preterm premature rupture of membranes; PROM, premature

rupture of membranes (at term); SE, standard error.
¢ Includes pre-gestational and gestational diabetes mellitus.

with uterine scarring who get pregnant
again are at greater risk of maternal
morbidity and mortality. l

® Includes intrahepatic cholestasis of pregnancy, acute fatty liver in pregnancy and liver cancer.
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Résumé

Audit de bonnes pratiques pour réduire les césariennes dans un hépital de troisieme ligne en Chine du Sud-ouest

Objectif Evaluer l'efficacité d'une intervention en trois étapes pour
réduire les accouchements par césarienne dans un hopital de troisieme
ligne chinois.

Méthodes Une étude rétrospective a été menée afin de déterminer
si éducation du personnel, I€ducation des patients et 'audit des
pratiques des chirurgiens (introduit en 2005) avaient réduit les taux
d'accouchement par césarienne. Une régression logistique multiple
a été utilisée pour vérifier une éventuelle corrélation entre les taux de
césarienne et les taux d'admission a I'unité de soins intensifs néonataux.
Résultats Le taux de césarienne variait de 53,5% a 56,1% en 2001-2004
etde43,9%a 36,1% en 2005-2011. Lorsque 2001-2004 et 2005-2011 ont
été traités en tant que périodes “avant” et “apres” pour évaluer limpact
des interventions sur le taux moyen de césarienne, une réduction
significative a été mise en évidence: de 54,8% a 40,3% (rapport des

chances, OR: 0,56; intervalle de confiance a 95%, IC: 0,52 a 0,59; test de y*
P <0,001).La baisse globale du taux de césarienne était significative (test
de y%P<0,001) etinversement corrélée avec les années (o de Spearman:
-0,096; P <0,001). Bien que les grossesses compliquées aient augmenté
apres 2004, le taux de césarienne primaire a diminué chaque année de
20% en moyenne en 2005-2011, apres que I'audit de bonnes pratiques
ait été mis en ceuvre. Une régression logistique multiple a montré une
corrélation positive entre le taux de naissance par césarienne et le taux
d'admission a I'unité de soins intensifs néonataux (OR ajusté: 1,26, IC
95%: 1,142 1,40).

Conclusion ['éducation des patients et du personnel ainsi que l'audit
de bonnes pratiques ont réduit le taux de césarienne dans un hopital
de troisieme ligne, sans augmentation des admissions en soins intensifs
néonataux.

Pesiome

AynVIT MNPaKTUKN B LeNAX COKpaLlleHUA 4aCToTbl CJlyYyaeB KecapeBa Cce4eHNA B cneumanmamposal-u-loﬁ KIINHUKe

B lOro-BoctouHom Kutae.

Uenb OueHnTb 3GHEKTUBHOCTb TPEXITANHOro BMeLlaTebCTBa
ANA YMeHbLUEHNA YaCTOTbl POAOB, MPUHMMAEMbBIX C MPUMEHEHNEM
KecapeBa CeueHnaA B CrieuyanampoBaHHoOM KnnHrke B KinTae.
MeTogbl bbi10 BbIMOMHEHO PETPOCMEKTNBHOE MCCejoBaHMEe AN1A
OLIEHKM TOrO, YANOCh /I YMEHbBLLMTL YaCTOTY POAOB C MPUMEHEHMEM
KecapeBa ceueHua NocpeacTBOM obyueHuna nepcoHana, obyyeHun
MauMeHToB 1 ayamuTa Xupypruyeckon npaktukm (c 2005 r). na
BbIABNIEHMA MOTEHLMANBHOW CBA3WN MEXAY Y4acTOTOM Clyyaes
KecapeBa CeyeHVA 1 HanpasfeHnem B OTAeeHre HeoHaTanbHOM
nHTEeHCBHOW Tepanuv (OHWT) 6bina MCnonb3oBaHa MHOXECTBEHHAS
NIOMUCTUYECKan perpeccus.

Pesynbratbl YacToTa POAOB C NPUMEHEHWEM KeCapeBa CeUYeHrs
Oblna B AvanasoHe oT 53,5% fo 56,1% s 2001-2004 rr. v oT 43,9%
10 36,1% B 2005-2011 rr. B Lenax oueHkr BAUAHNA MeponpUaTmi
Ha CPefHIol0 YacToTy POAOB C MPUMEHEHWEM KecapeBa CeuyeHna
nepuroabl 2001-2004 rr. n 2005-2011 T. paccmMaTpmBannch Kak
«Q0» U «MOCNe», COOTBETCTBEHHO. IMeNo MecTo CyllecTBeHHOe

Bull World Health Organ 2012;90:488-494 | doi:10.2471/BLT.11.093369

cokpallieHne: ¢ 54,8% 0o 40,3% (oTHocKTeNnbHbIN prck, OP: 0,56;95%
noBepuTenbHbiit HTepBan, A: 0,52-0.59; x2 tect P<0,001). Obuiee
YMEHbLUEHME YacTOTbl POAOB C NMPUMEHEHVEM KecapeBa ceueHus
ObINIO CTATUCTMYECKM 3HaYMMbIM (X2 TecT: P <0,001) n obpaTHO
KOPPennpoBaro C NMopsaKoBbIMU HOMEPamMM roAoB (Ko3bduLmeHT
Cnpumera p: —0,096; P <0,001). HecMoTpa Ha yuvalleHvie crydyaes
OCNOXHeHHoM bepemeHHOCTV nocne 2004 1, YacToTa NepBUYHOrO
KecapeBa CeueHVA Noc/e BHepeHNA ayanTa NPaKTVIKM CHKanach
82005-2011 rr. B cpeaHeM Ha 20%. MHOXeCTBeHHaA NOrMCTMYeCKan
perpeccua Nokasana Hanmnume NPAMoN CBA3M MeX Y YaCTOTON POAOB
C NPUMEHEHNEM KeCapeBa CEUYEeHMA W YacTOTON HanpaBneHnt B
OHNT (HopmuposaHHbIA OP: 1,26; 95% [:1.14-1.40).

BbiBog ObyueHue nauMeHToB 1 MefnepcoHana, a Takke ayaut
NPaKTUKX MO3BONUAN CHU3UTD YACTOTY POAOB, MPUHUMAEMBIX C
NpUMEHEHVeM KecapeBsa ceueHusa B CneLmanv3npoBaHHON KMHMKe
B Kntae, 6e3 yBenmueHus yactoTbl HanpaeneHvs 8 OHT.
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Resumen

Auditorias de las practicas para reducir las cesareas en un hospital de atencion terciaria en el suroeste de China

Objetivo Evaluar la eficacia de una intervencién en tres etapas para
reducir los partos por cesérea en un hospital de atencién terciaria en China.
Métodos Se realiz6 un estudio retrospectivo para evaluar si el programa
educativo para el personal y los pacientes y la auditorfa de las practicas
de los cirujanos (que se pusieron en marcha en el afo 2005) habfan
disminuido la tasa de partos por cesdrea. Se empled una regresion
logistica multiple para comprobar la posible relacion entre la tasa de
cesareas y la tasa de admision en la unidad de cuidados intensivos
neonatales (UCIN).

Resultados La tasa de partos por cesdrea oscil6 entre el 53,5% vy el
56,1% entre 2001y 2004 y entre el 43,9%y el 36,1% entre 2005 y 2011.
Se constata una reduccion significativa en la misma si se consideran los
afos 2001-2004 y 2005-2011 como periodos «antes» y «después» para
evaluar el impacto de la intervencion sobre la tasa media de partos por
cesarea: del 54,8% al 40,3% (razon de posibilidades, OR: 0,56; intervalo

de confianza, IC, del 95%: 0,54 — 0,59; x’test P<0,001). La disminucién
general en la proporcion de cesareas fue significativa (x* test: P<0,001)
y estuvo relacionada de forma inversa con los afos (correlacion de
Spearman p: -0,096; P<0,001). A pesar del aumento de embarazos
complicados después de 2004, la tasa de cesareas primarias disminuyd
anualmente hasta un 20% de media entre los afios 2005-2011 después
de haber puesto en marcha las auditorfas de las practicas. La regresién
logistica multiple mostré una relacién positiva entre la tasa de partos
por cesarea y la tasa de admision en la unidad de cuidados intensivos
neonatales UCIN (OR ajustada: 1,26; IC del 95%: 1,14-1,40).
Conclusion El programa educativo para el personal y los pacientes, asf
como las auditorfas de las practicas redujeron la tasa de ceséreas en un
hospital de atencion terciaria sin aumentar el nimero de admisiones
en la UCIN.
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