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Factors influencing rising caesarean section rates in China
between 1988 and 2008

Xing Lin Feng,® Ling Xu,® Yan Guo® & Carine Ronsmans®

Objective To identify factors driving the rapid increase in caesarean section in China between 1988 and 2008.

Methods Data from four national cross-sectional surveys (1993, 1998, 2003 and 2008) and modified 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.

Findings In 2008, 64.1% of urban women and 11.3% of women in the poorest rural region reported giving birth by caesarean section.
A fast rise was occurring in all socioeconomic groups. Between 1993 and 2008, the risk of caesarean section had increased more than
threefold in urban areas (relative risk, RR: 3.63; 95% confidence interval, Cl: 2.61-5.04) and more than 15-fold in rural areas (RR: 15.46; 95% Cl:
10.46-22.86). After adjustment for improvements in income, education and access to health insurance over the study period, the RR dropped
minimally in urban areas (RR: 3.07; 95% Cl: 2.32-4.07), which suggests that these factors do not explain the rise; in rural areas, the adjusted
RR dropped to 7.18 (95% Cl: 4.82-10.69), which shows that socioeconomic change is only partly responsible for the rise. Socioeconomic
region of residence was a more important driver of the caesarean section rate than individual socioeconomic status.

Conclusion The large variation in caesarean section rate by socioeconomic region — independent of individual income, health insurance or
education — suggests that structural factors related to service supply have influenced the increasing rate more than a woman’s ability to pay.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

Concern has been expressed about the global rise in caesarean
section, particularly in Latin America.'”® Caesarean section
rates in Asia are generally thought to be lower, though some
countries have also experienced an unprecedented rise."””’
Between 1990 and 2002, the rate among primiparous women
living in cities in China rose from 18% to 39%" and close
to two thirds of urban women now give birth by caesarean
section.'’"'? Although the rate in rural China has risen more
slowly, it is now thought to be above 25%.7'>"

Opinions differ on why the rate has risen so rapidly in
China. The country has the highest rate for caesarean sec-
tion without a specific indication in Asia,” far in excess of
medical need. Both increased demand and increased supply
have been proposed as drivers. On the demand side, women
may request a caesarean section because they fear the conse-
quences of vaginal delivery.'®'>">""” When having one child
is the norm, rich and well educated women may prefer birth
by caesarean section to vaginal delivery because they think it
is safer and free from pain and anxiety.'>">""” More evidence
for this reasoning comes from the high proportion of indica-
tions for caesarean section categorized as “woman’s request”
or “due to social factors” in hospital records'>'*"*"” and from
the persistently higher rates observed among rich and well
educated women %%'%1

In contrast, others have emphasized health system factors,
arguing that the rise in demand for caesarean section is largely
stimulated by health-care providers and results from perverse
financial incentives that encourage costly procedures.®'*!!41920
Total expenditure on caesarean section in China has certainly

risen dramatically and the procedure has become an important
source of revenue for hospitals and health-care providers.'**!*
The increased funding available through insurance schemes is
also thought to have boosted demand.'**'*!¥ In particular, the
New Cooperative Medical System, a health insurance scheme
introduced in rural China in 2003, may have encouraged cae-
sarean section delivery by increasing the revenue of health-care
providers.">"* Urban health insurance schemes have also been
implicated,'*'* but evidence that health insurance has encour-
aged caesarean section in China is weak."”

The aim of this study was to investigate the factors respon-
sible for the increase in caesarean section in China between
1988 and 2008. Previous analyses reported on socioeconomic
differences in the rate observed in urban® and rural’ primipa-
rous women between 1988 and 2003. However, no efforts have
been made to document trends within women of a similar so-
cioeconomic status or who have the same parity or to examine
empirically the factors that explain the rate rise over time. We
hypothesized that, if the caesarean section epidemic is fuelled
by perverse financial incentives, then it should be possible to
attribute a large part of the rise to the dramatic increase in
wealth and access to health insurance experienced by Chinese
families over recent decades. We used data from four national
cross-sectional surveys to examine how much of the rise in the
caesarean section rate is explained by the changes in household
income and access to health insurance and education that oc-
curred between 1988 and 2008. We also investigated whether
the rate of the increase was greater among better-educated
and wealthier women, those with health insurance and those
who had a second or higher order birth. We analysed urban
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and rural areas separately because of dif-
ferences in socioeconomic factors and
health insurance schemes.

Methods

We obtained data from four cross-sec-
tional National Health Service Surveys
conducted in China in 1993, 1998, 2003
and 2008. Later surveys used the same
sampling units as the 1993 survey, with
some minor modifications over time.
The 1993 survey had a four-stage, strati-
fied, cluster, random sampling design. In
the first stage, cities and counties were
randomly selected from the five socio-
economic strata used by the Chinese
Ministry of Health to divide the country
into socioeconomic regions according
to a range of social and economic indi-
cators derived from the 1982 census.”’
Then, five districts or townships were
sampled within each city or county,
respectively. Two villages were sampled
within each district or township and a
random sample of households was se-
lected from each village for each survey.

Interviews were carried out in all
households by trained health workers
using a structured questionnaire that
collected information on the charac-
teristics of pregnancies in the period
before the survey. The recall period
was 6 years for the 1993 survey, 2 years
for the 1998 survey and 5 years for the

2003 and 2008 surveys. Data for 1994
and 1995 were missing. The 1993 and
1998 surveys recorded data on the last
pregnancy, while the 2003 and 2008
surveys recorded information on the
last live birth. All surveys detailed where
the birth had taken place, the number of
antenatal visits and the mode of delivery.
All multiple births ending in at least one
live birth were included.

Our study analysed only a limited
number of the comprehensive list of
sociodemographic indicators included
in the questionnaires because many were
correlated with each other and because
we wished to ensure consistency with
previous analyses.>”* The variables se-
lected were: the socioeconomic region
of residence, household annual income,
the woman’s educational attainment,
access to health insurance, maternal
age and parity. Each socioeconomic
region was categorized as either urban,
which included large, medium and small
cities, or as one of four rural regions:
type L, II, IIT or IV, with type IV being
the poorest. Each household’s annual
per capita income, defined as the gross
household income divided by the num-
ber of individuals in the household, was
adjusted in line with annual consumer
price indices to correct for variations
relative to 2008. Separate indices were
used for urban and rural areas to take
into account differences between these

Fig. 1. Caesarean section rate in China, 1988-2008,? by socioeconomic region®
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¢ The data for 1994 and 1995 were missing.

Year

® 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 |, II, Il and IV, with type IV being the

poorest.
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areas. Subsequently, inflation-adjusted
annual incomes for the period 1988 to
2008 were divided into four quartiles
for urban and rural areas separately.
Absolute income ranges therefore var-
ied between urban and rural areas. For
example, the poorest quartile in rural
areas had an annual per capita income
of less than 915 Chinese yuan (equiva-
lent to 127 United States dollars at the
2008 exchange rate) compared with less
than 2666 yuan (US$ 371) per capita in
urban areas. The richest quartile in rural
areas, on the other hand, had an income
of more than 2787 yuan (US$ 388) per
capita compared with more than 7474
yuan (US$ 1040) per capita in urban
areas. Health insurance included any so-
cial or private health insurance reported
by the women.

Our analysis was restricted to live
births and the outcome of interest was
the percentage of births by caesarean
section. To ensure that our findings were
representative of the whole country, data
were weighed against the probability
that an individual would be included
in the sample. We calculated the prob-
ability of being selected for the sample
at the city or county level by dividing
the size of sampled population by the
total population in each city or county,
respectively. The total population was
calculated using data from the census
closest to the date of the survey.

We used a modified Poisson regres-
sion approach,”” which made allow-
ances for clustering at the city, county
or village level and for stratification, to
derive crude and adjusted relative risks
(RRs) for caesarean section over time in
urban and rural areas separately. Time
was modelled as a categorical variable
(i.e. the year of the survey). Crude com-
parisons by survey year were adjusted
for per capita income, access to health
insurance, the mother’s educational at-
tainment and parity. Variables were add-
ed individually to examine changes in
the magnitude of the RR over time. The
final models were adjusted for maternal
age and the number of antenatal visits
because these variables have previously
been reported to be associated with
caesarean section.” We also investigated
whether the increase in the percent-
age of births by caesarean section was
influenced by the mother’s educational
attainment, household income, health
insurance or parity.
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Results

Data on the mode of delivery were
available for 34482 live births in China
between 1988 and 2008. Table 1 (avail-
able at: http://www.who.int/bulletin/
volumes/90/1/11-090399)shows the
changes over that period in household
income, access to health insurance and
the women’s educational attainment
and parity in urban and rural areas
separately. Educational attainment and
household income increased dramati-
cally in urban areas: 26% of women
who reported a live birth reached a
college or higher level of education
in the 2008 survey and 51% of their
households belonged to the wealthiest

quartile. Similar increases were seen
among rural women, though very few
received a college education. Access to
health insurance changed substantially
for rural women after 2003 when the
New Cooperative Medical System was
introduced. More than three quarters
of all births in urban areas were first
births throughout the study period. In
rural areas, the proportion of first births
increased dramatically from 37.7%
to 68.3% between the 1993 and 1998
surveys. After 2000, the proportion of
first births in rural areas decreased to
about half.

Nationally, the caesarean section
rate rose dramatically from 3.4% in
1988 to 39.3% in 2008. Although the rate
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increased in all socioeconomic regions,
the most extraordinary increase was
seen among urban women, 64.1% of
whom gave birth by caesarean section in
2008 (Fig. 1). Even in the least developed
region, rural type IV, the rate rose from
0% in1988 to 11.3% in 2008.

Table 2 shows the change in the
caesarean section rate in urban areas
since the 1993 survey and how that
change related to household income,
access to health insurance and the
women’s educational attainment and
parity. The rate increased more than
threefold between the 1993 and 2008
surveys (crude RR: 3.63, 95% confi-
dence interval, CI: 2.61-5.04). Cae-
sarean section was more common in

Table 2. Determinants of caesarean section in urban China, 1988-2008

Determinant No. of live Relative risk of caesarean section (95% confidence interval)

births by % Crude Adjusted for ~ Adjusted for survey Adjusted for survey year, Adjusted forall

caesarean surveyyearand  year, household household variables®

section household income and health income, health
income insurance insurance and
educational attainment

Year of survey
1993 2354 14.9 1.00 1.00 1.00 1.00 1.00
1998 702 19.9 133(0.85-2.08) 1.22(0.75-1.98) 1.28 (0.78-2.11) 1.30 (0.85-1.99) 1.25 (0.85-1.83)
2003 1863 379 254(178-3.63) 223(1.55-3.21) 240 (1.65-3.50) 2.34(1.69-3.24) 2.30(1.76-3.01)
2008 1478 541 363(261-504) 292(2.01-4.23) 3.06 (2.11-4.44) 3.08 (2.22-4.27) 3.07 (2.32-4.07)
Household
income®
Quartile 1° 1349 16.1 1.00 1.00 1.00 1.00 1.00
Quartile 2 1205 213 149(1.16-190) 138(1.10-1.72) 1.32(1.08-1.62) 1.22 (1.02-1.45) 1.13 (0.98-1.30)
Quartile 3 1275 374 196(146-263) 1.48(1.17-1.87) 139 (1.11-1.74) 1.25(1.03-1.51) 1.13(0.96-1.32)
Quartile 4 1276 496 290(2.14-3.95) 1.76(1.36-2.28) 1.59(1.23-2.07) 1.33(1.06-1.66) 1.18 (0.98-1.44)
Health
insurance
NoP 2651 264 1.00 - 1.00 1.00 1.00
Yes 3746 335 1.27(1.03-1.56) - 1.24 (1.05-1.46) 1.15(1.01-1.31) 1.11 (0.99-1.25)
Mother’s
education
None® 262 5.0 1.00 - - 1.00 1.00
Primary school 2639 223 449(233-865) - - 343 (1.70-6.89) 292 (1.35-6.28)
Secondary 2247 345 6.94(3.36-14.32) - - 491 (243-9.92) 3.79(1.73-8.30)
school
College and 1234 480 9.65 (4.74-19.64) - - 5.25 (2.69-10.24) 4.00 (1.87-8.54)
above
Parity
i@ 5347 329 1.00 - - - 1.00
2 853 20.7 063 (0.45-0.87) — = — 0.74 (0.65-0.85)
>3 190 118 0.36(0.18-0.71) - - - 0.66 (0.42-1.03)

¢ Adjusted for survey year, household income, educational attainment, health insurance, maternal age, parity and number of antenatal visits.

® Reference category.

¢ Household income was the per capita annual income, defined as the gross household income divided by the number of individuals in the household, adjusted to
2008 values using separate annual consumer price indices for urban and rural areas. Subsequently, respondents were divided into household income quartiles in

rural and urban areas separately.

The data were obtained from four cross-sectional National Health Service Surveys carried out in China in 1993, 1998, 2003 and 2008.
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Table 3. Determinants of caesarean section in rural China, 1988-2008

Determinant No. of live Relative risk of caesarean section (95% confidence interval)
births by Crude Adjusted for Adjusted for  Adjusted forsurvey  Adjusted for all
caefarean survey year and survey year, year, variables®
section (%) household in- household household income,
come income and health insurance
health and educational
insurance attainment
Year of survey
1993P 11373 (1.5) 1.00 1.00 1.00 1.00 1.00
1998 3276 (3.6) 238(154-368)  182(1.17-282) 191(128-286)  191(1.28-286)  1.72(1.19-2.50)
2003 7174 (116) 758 (486-11.82)  571(373-875 590(398-874) 578(391-853)  525(3.77-7.30)
2008 6290 (23.6) 15.46 (10.46— 849 (5.58- 6.66 (3.98- 670 (405-11.09)  7.18 (4.82-10.69)
22.86) 12.93) 11.15)
Household
income®
Quartile 1° 5882 (1.7) 1.00 1.00 1.00 1.00 1.00
Quartile 2 5376 (3.2) 1.65(1.27-2.14) 134 (1.04-1.74) 134(1.03-1.74) 1.29 (0.99-1.67) 1.11 (0.86-1.43)
Quartile 3 5386 (11.0) 3.67 (2.79-4.84) 1.85(1.40-2.42) 1.80(1.38-2.36) 1.69 (1.30-2.19) 1.39(1.07-1.81)
Quartile 4 5617 (22.9) 9.36 (6.78-12.92) 3.04(220-4.21)  291(2.15-3.93) 2.59 (1.94-3.46) 143 (1.04-1.97)
Health insurance
No® 19860 (4.9) 1.00 - 1.00 1.00 1.00
Yes 8253 (19.1) 3.93 (3.15-4.90) — 1.45 (1.06-1.98) 142 (1.04-1.92) 1.32 (1.06-1.64)
Mother’s
education
None® 4831 (3.0) 1.00 - - 1.00 1.00
Primary school 21323 (9.4) 3.09 (2.10-4.53) - - 1.47 (1.09-1.99) 1.07 (0.84-1.37)
Secondary school 1677 (17.7) 5.86 (3.78-9.07) - - 2.22 (1.63-3.02) 1.21 (0.96-1.51)
College and above 219 (29.5) 9.75 (6.09-15.63) - - 240 (1.68-3.43) 1.52(1.20-1.91)
Socioeconomic
region!
Rural type IV° 4982 (1.7) 1.00 - - - 1.00
Rural type Il 9333 (7.2) 4.15 (2.26-7.60) - - - 2.94 (1.80-4.80)
Rural type Il 8262 (8.7) 5.03 (2.68-9.43) - - - 336 (2.01-5.63)
Rural type | 5536 (15.5) 891 (4.65-17.05) - - - 485 (2.88-8.19)
Parity
1¢ 13288(12.2) 1.00 - - - 1.00
2 10155 (7.5) 0.62 (0.52-0.74) - - - 0.70 (0.62-0.79)
>3 4643 (2.6) 0.22 (0.16-0.30) - - - 0.54 (0.41-0.71)

@ Adjusted for survey year, household income, educational attainment, health insurance, maternal age, parity and number of antenatal visits.

® Reference category.

¢ Household income was the per capita annual income, defined as the gross household income divided by the number of individuals in the household, adjusted to
2008 values using separate annual consumer price indices for urban and rural areas. Subsequently, respondents were divided into household income quartiles in
rural and urban areas separately.

4The Chinese Ministry of Health divided rural areas of the country into four socioeconomic regions according to social and economic indicators in the 1982 census:
rural types |, II, llland IV, with type IV being the poorest.

The data were obtained from four cross-sectional National Health Service Surveys carried out in China in 1993, 1998, 2003 and 2008.

well educated and wealthy women and
in those with health insurance. How-
ever, adjusting for these three factors
plus parity, maternal age, the number
of antenatal visits and the year of the
survey had little effect on the RR: the
fully adjusted RR of caesarean section
in the 2008 survey compared with that
of 1993 was 3.07 (95% CI: 2.32-4.07).
This suggests that the increase in urban

areas cannot be explained by changes
in education, income or health insur-
ance. Although educational attainment
remained a significant determinant
of caesarean section in the adjusted
analysis, income and health insurance
did not. The caesarean section rate was
much lower in women who had given
birth previously than in those giving
birth for the first time.

Bull World Health Organ 2012;90:30-39A | doi:10.2471/BLT.11.090399

The picture was somewhat different
in rural areas (Table 3). The caesarean
section rate rose more than 15-fold be-
tween the 1993 and 2008 surveys (crude
RR:15.46,95% CI: 10.46-22.86). Adjust-
ment for household income resulted in
a marked decrease in the relative risk in
the 2008 survey compared with that of
1993, to 8.49 (95% CI: 5.58-12.93). In
comparison, the fully adjusted RR was
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Table 4. Trends in caesarean section in urban and rural China, 1988-2008, by household income, access to health insurance, women's

education and parity
Characteristic Reference Relative risk of caesarean section (95% confidence interval) Pfor
1993 1998 2003 2008 Lt it
Urban areas
Household income?
Quartile 1 1.00 1.51(1.00-2.27) 2.58(1.94-343) 3.16 (2.17-4.61) 0.2234
Quartile 2 1.00 1.14 (0.81-1.62) 1.92 (1.53-241) 2.29(1.74-3.01)
Quartile 3 1.00 1.35(0.95-1.91) 1.99 (1.53-241) 244 (1.87-3.20)
Quartile 4 1.00 3.85(1.87-7.93) 5.07 (2.61-9.84) 6.15(3.18-11.89)
Health insurance
No 1.00 2.93 (2.01-4.26) 6.17 (4.55-8.36) 8.26 (6.04-11.28) <0.0001
Yes 1.00 1.60 (1.27-2.01) 2.13(1.83-2.49) 2.70(2.34-3.11)
Mother's education
None or primary 1.00 1.59 (1.15-2.20) 2.82(2.26-3.52) 3.84 (3.07-4.80) 0.1604
Secondary 1.00 147 (1.10-1.95) 246 (2.03-2.99) 3.02 (2.48-3.68)
College and above 1.00 1.39 (0.94-2.05) 1.84 (1.39-243) 2.39(1.82-3.13)
Parity
1 1.00 143 (1.18-1.73) 240 (2.10-2.74) 3.19(2.79-3.64) 0.0818
>2 1.00 2.75(1.37-5.52) 4.05 (2.57-6.38) 6.18 (4.06-9.42)
Rural areas
Household income?
Quartile 1 1.00 1.54 (0.60-3.97) 8.99 (5.93-13.62) 12.13 (6.79-21.69) 0.0026
Quartile 2 1.00 1.82 (1.08-3.08) 6.41(4.52-9.08) 8.28 (5.44-12.61)
Quartile 3 1.00 1.30 (0.81-2.09) 474 (3.40-6.62) 7.54 (5.42-10.50)
Quartile 4 1.00 1.27 (0.82-1.95) 2.89 (2.06-4.05) 457 (3.30-6.31)
Health insurance
No 1.00 3.16 (2.35-4.23) 10.02 (8.03-12.51) 28.71(21.90-37.65) <0.0001
Yes 1.00 1.24 (0.68-2.26) 3.22(2.38-4.34) 433 (3.35-5.60)
Mother’s education
None 1.00 1.78 (0.70-4.50) 6.74 (3.79-12.01) 16.56 (9.49-28.88) 0.0034
Primary 1.00 2.51(1.88-3.35) 7.78 (6.31-9.59) 15.61 (12.75-19.11)
Secondary and above 1.00 1.32 (0.68-2.56) 3.14(2.09-4.72) 6.50 (4.48-9.42)
Parity
1 1.00 1.66 (1.24-2.23) 5.56 (4.47-6.91) 10.71 (8.67-13.23) <0.0001
>? 1.00 1.95 (1.13-3.35) 8.02 (5.95-10.81) 21.94 (16.61-28.98)

2 Household income was the per capita annual income, defined as the gross household income divided by the number of individuals in the household, adjusted to
2008 values using separate annual consumer price indices for urban and rural areas. Subsequently, respondents were divided into household income quartiles in

rural and urban areas separately.

The data were obtained from four cross-sectional National Health Service Surveys carried out in China in 1993, 1998, 2003 and 2008.

7.18 (95% CI: 4.82-10.69). This suggests
that increasing income explained a large
part of the rate rise in rural areas. How-
ever, the effect of the socioeconomic
region on the rate remained substantial
even after full adjustment for other
variables (Table 3).

Table 4 shows the change in the cae-
sarean section rate between the 1993 and
2008 surveys in urban and rural areas
by household income, access to health
insurance and women’s educational at-
tainment and parity.

Fig. 2 illustrates the change in cae-
sarean section rate between the 1993 and
2008 surveys in urban and rural areas by
household income. The rate remained

34

lower in rural than urban areas regard-
less of income. For example, in the 2008
survey, 27.4% of the richest women in
rural areas gave birth by caesarean sec-
tion compared with 37.7% of the poorest
urban women. In urban areas, the rate
increased over time at the same pace in
all income quartiles (P-value for inter-
action: 0.2234), while in rural areas the
rate of increase was much greater in the
lowest than the highest quartile (P-value
for interaction: 0.0026).

Table 4 and Fig. 3 show that women
with no health insurance experienced
the most dramatic rise in caesarean
section rate between the 1993 and 2008
surveys in both urban and rural areas

(P-value for interaction: <0.0001 for
both). By 2008, the rate was above 50%
for both insured and uninsured urban
women. In rural areas, the rate in 2008
was high in women both with and with-
out health insurance: 23.3% and 27.1%,
respectively.

Table 4 and Fig. 4 show that the
effect of the mother’s educational at-
tainment on the change in the caesar-
ean section rate between the 1993 and
2008 surveys was very similar to that
of income. We pooled women with no
or only primary school education in
urban areas and women with second-
ary and college education in rural areas
to increase the power of the statistical

Bull World Health Organ 2012;90:30-39A | doi:10.2471/BLT.11.090399
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Fig. 2. Caesarean section rate in rural and urban China, 1988-2008, by household

income?
§ 707
i+
& 60
S Year of survey
[ i
g =008
& =2003
é 40+ =1998
©n 91993
E 301
=
S 0
(%]
g
€ 101
g
g ol .
Quartile 1 Quartle2  Quartile3  Quartile 4 Quartile 1 Quartile2  Quartle3  Quartile4
Rural areas Urban areas

Household income
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Fig. 3. Caesarean section rate in rural and urban China, 1988-2008, by access to health

insurance
= 707
S
=
o 60
§ Year of survey
b 201 =008
g =003
= 401 =198
o 01993
< 304
£
s
S 04
(=2}
i)
§ 101
]
[~

id

No healthinsurance ~ With health insurance
Rural areas

No health insurance ~ With health insurance
Urban areas

Access to health insurance

The data were obtained from four cross-sectional National Health Service Surveys carried out in China in
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analysis. By 2008, caesarean section was
very common in all educational groups
in urban areas (range: 43.9-64.8%). In
rural areas, the rate increased much
more in women with no education than
in those with secondary or higher edu-
cation (P-value for interaction: 0.0034).
However, the rate among rural women
educated to secondary level or above was
only 35.2%, lower than the 43.9% among
urban women with no or only primary
school education.

Bull World Health Organ 2012;90:30-39A

Table 4 and Fig. 5 show that women
with a parity of two or more experienced
the fasted rise in caesarean section rate
between the 1993 and 2008 surveys.
The rate increased from 0.8% in 1993 to
16.6% in 2008 in rural areas and from
5.9% to 36.4% in urban areas. The rise
among women with a first pregnancy
was also dramatic: in the 2008 survey,
28.2% of rural primiparous women and
57.1% of urban primiparous women re-
ported giving birth by caesarean section.

doi:10.2471/BLT.11.090399
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Discussion

Our study confirms that the propor-
tion of births by caesarean section in
China rose dramatically between 1988
and 2008. Although the procedure was
more common among wealthy and well
educated women, the rate increased
alarmingly in all socioeconomic groups,
including the poor, the uneducated and
the rural population. In urban areas
in 2008, the rate was over 40% even
in poorly educated women. Only the
poorest rural women and those living in
the most remote and socioeconomically
deprived rural type-IV region still had
rates below 15%.

Two findings in this study merit
particular attention. First, our data
suggest that the socioeconomic region
of residence is a more important deter-
minant of the caesarean section rate than
the women’s individual socioeconomic
characteristics. For example, the rate
was much higher in urban women with
a low level of education than in simi-
larly educated rural women. Moreover,
in 2008, the rate was almost five times
higher among women in the wealthiest
rural type-I region than in the poor-
est rural type-IV region, irrespective
of individual variations in household
income, educational attainment or ac-
cess to health insurance. Hence, supply
side factors may be a more important
determinant of caesarean section than
ability to pay or educational level.

Second, the rise in the caesarean
section rate in rural areas of China is
only partly accounted for by changes in
household income or access to health
insurance and the rise in urban areas
cannot be attributed to the substantial
improvements in income and educa-
tion over the last two decades. More-
over, the suggested link with health
insurance funding®'®'*»'*!% is called
into question by the observation that
the rate increased more rapidly among
women without health insurance than
among those with insurance in both
urban and rural areas. This finding is
surprising since other researchers have
proposed that the increased use of
caesarean section was partly driven by
the heavy dependence of hospitals on
fee-for-service financing and associated
profit-related bonus payments for ser-
vice providers.>'**!*?* In this context,
one would expect higher revenue from
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Fig. 4. Caesarean section rate in rural and urban China, 1988-2008, by mother’s
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Fig. 5. Caesarean section rate in rural and urban China, 1988-2008,* by parity
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high-income households*>'*** and in-
surance payments'>'*' to explain a large
part of the increase.

Studies from across the world have
shown that the caesarean section rate
may be influenced by factors other
than the ability to pay, including fear
of litigation, convenience, perceived
safety, fear of substandard care and
the opportunity for sterilization.” >’
China’s urban caesarean section rate
was already high 20 years ago®'® and
the increasing trend may have been set
long before the introduction of finan-
cial reforms in the health sector. The
introduction of the one-child policy in
1979 may have contributed indirectly
to the rise because the medical risk
is lower when there are fewer repeat
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caesarean sections and parents who
expect to have only one child may opt
for what is perceived to be the safest
delivery option. This is reflected in
the higher rates we observed among
primiparous women. The Chinese
Government’s emphasis on deliveries
attended by doctors rather than mid-
wives may also have contributed. In its
modernization, China has marginal-
ized midwifery” and the density of
nurses and midwives is lower than ex-
pected for the country’s income level.”
Midwifery education was discontinued
in 1993 and the number of doctors
trained in western medicine doubled
in the last two decades.”*** Hospitals
in urban and wealthier regions are bet-
ter equipped and have more qualified

Xing Lin Feng et al.

staff than those in more remote rural
regions, making caesarean section more
accessible. However, the recent focus
on strengthening the medical capacity
of more remote township hospitals,
including assigning obstetrical experts
from provincial tertiary hospitals, has
also driven up the use of caesarean sec-
tion in these hospitals.””’

As has been shown in Brazil, once a
certain threshold has been reached, cae-
sarean section is increasingly regarded
as harmless and effective by both doctors
and women. Moreover, poor women,
inspired by trends among the rich, in-
creasingly demand caesarean section.*
Whether Chinese women request cae-
sarean section or are persuaded by their
doctors to accept the procedure is not
known. Hospital records indicate that
a high proportion of caesarean sections
are performed for no specific clinical
indication,"”"'”** for social reasons'~"’
or on the women’s request,'*'* but these
records need to be interpreted with cau-
tion since the power imbalance during
labour and delivery favours decision-
making by physicians.”*!

The data and analytical approach
used in this study merit careful scru-
tiny. Interviews were performed by
trained health personnel and bias in
self-reported caesarean section is likely
to be minimal.’”> In contrast, births
may have been underreported, par-
ticularly when the pregnancy was not
approved by the family planning system
or occurred among rural migrants
temporarily away from home. Since
rural migrants may be less likely to use
formal health services, we may have
overestimated the proportion of births
by caesarean section. Our findings ac-
cord with those obtained using differ-
ent sampling methods however.'0-'»!%3
We categorized income levels in rural
and urban areas separately because
similar levels of income represent dif-
ferent levels of purchasing power in
the two areas. Since the richest rural
households had a lower income than
the poorest urban households, ignor-
ing the difference between urban and
rural areas would have categorized both
groups as poor. Income was adjusted
to 2008 values because inflation has
been substantial in China over the
past 20 years.” Rural health insurance
schemes are decentralized in China"
and our definition of health insurance
may not have captured the variation in
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the content or coverage of the different
schemes, particularly after 2003 when
the New Cooperative Medical System
was introduced.” Since any misclassi-
fication of health insurance is unlikely
to be related to the caesarean section
rate, we may have underestimated the
strength of the association between
health insurance and caesarean section.
Lastly, we used a Poisson regression
approach with robust standard errors
to compute RRs when comparing the
various groups. This approach is rec-
ommended in preference to logistic re-
gression when the outcome is common
as odds ratios tend to overestimate the
relative risk in this situation.”>”

Most previous studies in China and
elsewhere have focused on individual

determinants of the caesarean section
rate at one point in time and have sel-
dom taken into account geographical
variation beyond rural-urban dispari-
ties.>»>!*!® Our analysis of the factors
responsible for the increasing use of
the procedure over time suggests that
changes in single variables, such as ac-
cess to health insurance or increasing
wealth, do not explain the rising rate.
The strong regional variation in the cae-
sarean section rate we observed, which
was independent of socioeconomic
changes, points to structural factors
related to the supply of services as an
important driver of the increase. As
hospital delivery becomes nearly uni-
versal,”” women may share knowledge
about the risks and benefits of caesarean

Research
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section and a societal consensus may
be reached that the procedure is safe
and benefits both mother and child.
Very little is known about the actual or
perceived safety of caesarean section in
China,”* however, and such informa-
tion is urgently needed. M
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Résumé

Facteurs influencant la hausse des taux de césarienne en Chine entre 1988 et 2008

Objectif Identifier les facteurs de I'augmentation rapide du nombre de
césariennes en Chine entre 1988 et 2008.

Méthodes Les données de quatre enquétes nationales transversales
(1993, 1998, 2003 et 2008) et une régression modifiée de Poisson ont
été utilisées pour déterminer si des changements dans le revenu des
ménages, dans 'acces a 'assurance maladie ou dans €ducation des
femmes expliquaient la hausse du nombre de césariennes dans les
zones urbaines et rurales.

Résultats En 2008, 64,1% des citadines et 11,3% des femmes des
régions rurales les plus pauvres ont déclaré avoir donné naissance par
césarienne. Une hausse accélérée seest produite dans tous les groupes
socioéconomiques. Entre 1993 et 2008, le risque de césarienne a plus
que triplé dans les zones urbaines (risque relatif, RR: 3,63, intervalle
de confiance de 95%, IC: 2,61-5,04) et a été multiplié par 15 dans les

zones rurales (RR: 15,46, IC de 95%: 10,46—22,86). Aprés ajustement
pour améliorations de revenu, déducation et d'accés a l'assurance
maladie au cours de la période d'étude, le RR a peu chuté dans les zones
urbaines (RR: 3,07, 1C de 95%: 2,32-4,07), ce qui suggere que ces facteurs
nexpliquent pas I'augmentation. Dans les zones rurales, le RR ajusté a
chuté a 7,18 (IC de 95%: 4,82-10,69), ce qui montre que Iévolution
socioéconomique nest que partiellement responsable de la hausse.
La région socioéconomique de résidence a plus influencé le taux de
césarienne que le statut socioéconomique individuel.

Conclusion La grande variation du taux de césarienne par région
socioéconomique, indépendamment du revenu individuel, de
I'assurance maladie ou de Iéducation, suggere que des facteurs
structurels liés a la fourniture de services ont influencé la hausse du
taux, plus que la capacité de paiement de la femme.

Pesilome

(daKTopbl, NOBMABLUME HA POCT YNC/Ia POAOPA3PELLEHNIA C UCMONb30BaHNEM KecapeBa ceueHus B Kutae B

1988-2008 rogax

Uenb BbiABUTb GakTOpbl, NprBeAWMe K Pe3KOMY POCTY
MCMOMb30BaHWA Kecapesa ceyvenun B Kutae B 1988-2008 rogax.
MeTtopgbi YT0ObI ONpenennTb, COAENCTBOBANO NN M3MEHEHME
[0XOA0B AOMOXO3AMCTB, AOCTYNHOCTU MeANLMHCKOrO CTPaXOBaHWA
1N 06pa3oBaTeNlbHOr0 YPOBHA KEHLLMH MOBLIWEHMIO YKCna
pofiopa3peweHnin ¢ MCNoNb30oBaHMEM KecapeBa CevyeHuna B
FOPOACKNUX N CENBbCKMX ParoHax, Obi MCNONb30BaHbl JaHHble
yeTblpex HauMOHaNbHbIX KPOCC-CEKLUMOHHbIX NCCNefoBaHNUA 1
MoAMPULMPOBaHHAA MyacCOHOBA perpeccus.

PesynbTatbl B 2008 roay 64,1% ropoAckux »eHwuH v 11,3%
XKEHLLVH B GefiHeMLIEM CeNbCKOM PervoHe COOBLLMIN, YTO POXKasn
C MICNONb30BaHWEM KecapeBa CceyeHna. beICTPbI PpOCT NPOMCXOAMN
BO BCEX COLMaNbHO-IKOHOMMYECKNX rpynnax. B neprog ¢ 1993 no
2008 rof p1cKk MPUMEHEHNA KeCapeBa CeYeHA B FTOPOACKIX ParioHax
BO3pOC 6onee uem B TpW pa3a (OTHOCUTENbHbIN purcK, OP: 3,63; 95%
J0OBEPUTENbHbIN MHTepBan, AV: 2,61-5,04) a B cenbckux —bonee yem
B 15 pa3 (OP: 15,46; 95% [1: 10,46-22,86). [Nocne KOppeKTUPOBKM
C y4eToM yBennuyeHnsa [OXOAOB, MOBbILEHVA 0bpa3oBaTeNbHOro

YPOBHA 1 ynyulweHna AOCTyna K MeANUMHCKOMY CTPaxOoBaHWIO
3a obcnenyemblii neprof, OP B ropOACKMX PalioHax CHU3WCA
MuHMManbHO (OP: 3,07; 95% [W: 2,32-4,07); 3TO CBUAETENLCTBYET O
TOM, YTO POCT He OOBACHAETCA YKa3aHHbIMI GakTopamu. B cenbcKiix
paroHax cKkoppeKTnpoBaHHbIM OP cokpatunca ao 7,18 (95% AW
4,82-10,69); 3TO MOKa3bIBAET, YTO COLMANTbHO-IKOHOMMYECKNE
nepemeHbl NMWb Y4acTUYHO 0bbACHAT pocT. CounanbHoO-
3KOHOMMUECKUI PEervoH MpPoXMBaHMA 6bln 6onee BaxXHbIM
bakTopom, 06BACHAIOLLMM ANHAMYIKY MOKa3aTensa pofopaspeLleHuii
C MCMONb30BaHMEM KeCapeBa CeYeHMA, YeM VHAMBUAYASbHbIN
COLMANbHO-3KOHOMMNYECKNIA CTATYC.

BbiBoA 3HayuTenbHbIN Pa3bpoc nokasatens pofopa3peleHni
C UCNOMb30BAHNEM KeCapeBa CeYeHus, He 3aBuCAWNN OT
MHOMBMAYANbHOIO AOXOAA, MEAUUMHCKOrO CTPaxOBaHUA 1N
00pa3oBaHyiA, MO3BONAET MPEANONOKUTb, YUTO Ha POCT MOKa3aTens
B OOMblUEN CTENeHN BAVANM CTPYKTYPHble GaKTOpbI, CBA3AHHbIE C
NpeaioxXeHnemM yCnyr, Yem niaTexkecrnoCoOHOCTb KEHLMH.

Resumen

Factores que influyeron en el aumento de la tasa de cesarea en China entre 1988 y 2008

Objetivo Identificar los factores que propiciaron un rapido incremento
de las cesareas en China entre 1988 y 2008.

Métodos Se utilizaron datos procedentes de cuatro encuestas
transversales (1993, 1998, 2003 y 2008), asi como la regresion de Poisson
modificada para determinar silos cambios en los ingresos familiares, el
acceso al seguro sanitario o la educacion de las mujeres contribuyeron
al aumento de las cesdreas en dreas urbanas y rurales.

Resultados En 2008 se informé de que el 64,1% de las mujeres
residentes en dreas urbanasy el 11,3% de las muijeres residentes en dreas
rurales dieron aluz mediante cesdrea. Se produjo un rdpido incremento
en todos los grupos socioecondémicos. Entre 1993 y 2008, el riesgo de
daraluz mediante cesarea aumentd mas de tres veces en dreas urbanas
(riesgorelativo, RR: 3,63;95% intervalo de confianza, IC: 2,61-5,04) y més
de 15 veces en dreas rurales (RR: 15,46; 95% IC: 10,46—-22,86). Después
del ajuste de las mejoras en los ingresos, educacion y acceso al seguro
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sanitario durante el periodo de estudio, el RR registré una reduccién
minima en las dreas urbanas (RR: 3,07; 95% IC: 2,32-4,07), lo que
sugiere que estos factores no explican el aumento; en dreas rurales el
RR ajustado se redujo hasta 7,18 (95% IC: 4,82-10,69), lo que demuestra
que el cambio socioeconémico solo es parcialmente responsable del
aumento. La regién socioeconémica de residencia fue un impulsor més
importante que el estatus socioeconémico individual para el aumento
de la tasa de cesdrea.

Conclusién La gran variacion en la tasa de cesédrea por region
socioecondmica, independientemente de los ingresos individuales, del
seguro sanitario o de la educacion, sugiere que los factores estructurales
relacionados con el suministro de servicios han influido mas en el
aumento de dicha tasa que la solvencia de las mujeres.
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Table 1. Characteristics of women giving birth in urban and rural China, 1988-2008

Characteristic Live births in 1993 Live births in 1998 Live births in 2003 Live births in 2008
survey survey survey survey

No. % No. % No. % No. %

Urban areas
Household income*®

Quartile 1 1005 40.8 179 24.4 310 204 106 95
Quartile 2 861 35.8 197 283 431 24.0 187 132
Quartile 3 389 17.8 211 29.7 531 28.1 382 26.6
Quartile 4 97 54 112 17.2 589 274 798 514
Health insurance
No 805 33.7 380 492 964 57.9 502 35.9
Yes 1549 66.3 322 50.7 899 42.1 976 64.1
Mother’s education®
None 155 34 29 1.9 48 1.0 30 1.2
Primary school 1065 494 301 548 741 448 532 40.0
Secondary school 883 37.0 252 29.1 628 330 484 325
College and above 244 9.8 115 135 445 212 430 26.3
Parityd
1 1877 78.5 634 87.6 1628 85.7 1208 80.4
2 354 15.8 57 10.8 210 126 232 17.3
>3 122 56 11 1.6 25 1.7 32 2.1
Rural areas
Household income®*
Quartile 1 4910 38.0 513 10.8 1375 17.0 235 24
Quartile 2 3764 35.2 1033 30.8 1790 23.8 487 6.0
Quartile 3 2003 19.8 1093 35.7 2257 329 1606 24.1
Quartile 4 681 6.9 636 227 1750 263 3955 674
Health insurance
No 10090 87.0 3056 926 6239 88.5 475 8.0
Yes 1283 13.0 220 74 935 11.5 5815 92.0
Mother’s education’
None 2882 229 573 1.3 905 9.9 471 5.7
Primary school 7869 713 2497 82.0 5755 83.1 5202 84.0
Secondary school 570 53 156 5.1 433 6.0 518 8.7
College and above 32 03 15 0.5 76 1.0 96 1.5
Parity?
1 4072 37.7 2118 683 3870 56.2 3228 50.5
2 4111 37.0 865 26.0 2612 36.1 2567 427
>3 3180 252 293 5.7 692 7.6 478 6.5

2 Household income was the per capita annual income, defined as the gross household income divided by the number of individuals in the household, adjusted to
2008 values using separate annual consumer price indices for urban and rural areas. Subsequently, respondents were divided into household income quartiles in
rural and urban areas separately.

® Income data were missing for 12 births in urban areas.

¢ Information on the mother’s education was missing for 15 births in urban areas.

4Information on parity was missing for 7 births in urban areas.

¢ Income data were missing for 25 births in rural areas.

" Information on the mother's education was missing for 63 births in rural areas.

9 Information on parity was missing for 27 births in rural areas.

The data were obtained from four cross-sectional National Health Service Surveys carried out in China in 1993, 1998, 2003 and 2008.
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