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ABSTRACT
Background The caesarean section (CS) rate continues 
to increase across high- income, middle- income and low- 
income countries. We present current global and regional 
CS rates, trends since 1990 and projections for 2030.
Methods We obtained nationally representative data 
on the CS rate from countries worldwide from 1990 to 
2018. We used routine health information systems reports 
and population- based household surveys. Using the 
latest available data, we calculated current regional and 
subregional weighted averages. We estimated trends by 
a piecewise analysis of CS rates at the national, regional 
and global levels from 1990 to 2018. We projected the 
CS rate and the number of CS expected in 2030 using 
autoregressive integrated moving- average models.
Results Latest available data (2010–2018) from 154 
countries covering 94.5% of world live births shows that 
21.1% of women gave birth by caesarean worldwide, 
averages ranging from 5% in sub- Saharan Africa to 42.8% 
in Latin America and the Caribbean. CS has risen in all 
regions since 1990. Subregions with the greatest increases 
were Eastern Asia, Western Asia and Northern Africa (44.9, 
34.7 and 31.5 percentage point increase, respectively) 
while sub- Saharan Africa and Northern America (3.6 and 
9.5 percentage point increase, respectively) had the lowest 
rise. Projections showed that by 2030, 28.5% of women 
worldwide will give birth by CS (38 million caesareans of 
which 33.5 million in LMIC annually) ranging from 7.1% in 
sub- Saharan Africa to 63.4% in Eastern Asia .
Conclusion The use of CS has steadily increased 
worldwide and will continue increasing over the current 
decade where both unmet need and overuse are expected 
to coexist. In the absence of global effective interventions 
to revert the trend, Southern Asia and sub- Saharan Africa 
will face a complex scenario with morbidity and mortality 
associated with the unmet need, the unsafe provision 
of CS and with the concomitant overuse of the surgical 
procedure which drains resources and adds avoidable 
morbidity and mortality. If the Sustainable Development 
Goals are to be achieved, comprehensively addressing the 
CS issue is a global priority.

INTRODUCTION
Vaginal birth is a natural and physiological 
process. However, in certain circumstances, 

a caesarean section (CS) may be required 
to protect the woman and the baby’s health. 
In those circumstances, underuse of CS 
contributes to increased maternal and peri-
natal mortality and morbidity. Conversely, 
overuse (ie, the use of CS with no medical 
indication) has not shown benefits and may 
create harm and waste of human and finan-
cial resources.1–3 Thus, optimising the use 

Key questions

What is already known?
 ► Caesarean section (CS) rates continue to increase 
worldwide. There is growing international concern 
over the health consequences of unnecessary or un-
safely conducted operations.

 ► Monitoring maternal health practices including the 
use of CS is essential to assess progress toward 
health goals and to provide the basis for data- driven 
discussions.

 ► Estimates and trends on CS rates have been pub-
lished in 2007 and 2016 playing and important role 
for policy, monitoring and documenting the large 
variation between countries and regions.

What are the new findings?
 ► Our trend analysis confirms the increasing trend in 
all regions although at different pace. Worldwide, 
21.1% of women give birth by CS. While in sub- 
Saharan Africa an average of 5% indicates un-
deruse, the average of 42.8% in Latin America and 
the Caribbean is suggestive of overuse.

 ► The increase over the last three decades has 
been the largest in Eastern Asia, Western Asia and 
Northern Africa (44.9, 34.7 and 31.5 percentage 
points increase, respectively) and the least in sub- 
Saharan Africa with an increase of 3.6 percentage 
points and Northern America with 9.5 percentage 
points.

 ► Our projections suggest that, at the current pace, 
by 2030, 28.5% of women worldwide will give birth 
by CS (38 million caesareans annually) ranging from 
7.1% in sub- Saharan Africa to 63.4% in Eastern Asia 
.
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of CS is of global concern and a challenge in public 
health.4 5

In this context, many countries face a double burden 
related to CS (ie, unmet need of CS coupled with CS 
provided unsafely) while others, mostly due to inequity in 
health, face a triple burden (ie, the double burden that 
affects a fraction of the population is aggravated by overuse 
of CS in other fraction of the population).6 7 Considering 
the prospects of significant population growth in coun-
tries affected by the double and triple burden, it could 
be anticipated that the overuse of CS, unsafe provision 
of CS and unmet need of CS may emerge as an obstacle 
to achieve the Sustainable Development Goals (SDGs) in 
2030.

Global and regional estimates on the use of CS have 
been published previously to monitor improvements 
and changes towards global health targets.6 8 We set up 
to update these previous estimates and generate projec-
tions for 2030 within the time frame for achieving the 
SDGs.9 Based on these projections, policy- makers and 
other stakeholders could develop measures to mitigate 
the burden of unmet need of CS, overuse of CS and 
unsafe CS.

METHODS
Source of caesarean section rates at national level
We defined the rate of CS as a percentage calculated by 
dividing the number of caesarean births over the total 
number of live births in a given year.6 8 We searched 
to identify national- level data on CS rates which were 
derived from two main sources: (1) routine health infor-
mation system reports from ministries of health (MoH) 
or national statistics offices (NSO) and (2) population- 
based household surveys such as the Demographic and 
Health Surveys (DHS),10 the Multiple Indicator Cluster 

Surveys (MICS),11 Reproductive Health Surveys12 and 
other national surveys (eg, Family Health Surveys), as 
well as special national perinatal studies.13

Both MoH and NSO websites were systematically 
searched for all 194 WHO Member States ( www. who. int/ 
countries/ en/) without any language restrictions. MoH 
websites were identified via Google searches applying the 
search terms ‘(country name) ministry of health’. NSO 
were identified from the UN website, which provides links 
to all NSOs (https:// unstats. un. org/ home/ nso_ sites/). 
These pages were searched using terms such as ‘annual 
MoH or NSO reports’, ‘annual MoH or NSO statistics’ 
and ‘perinatal and reproductive health statistics’. They 
used the website search functions for terms such as CS 
and abdominal delivery. Although a tool for standardised 
appraisal of public health information systems has not 
been developed and applied for high- income countries,14 
routine data for health indicators are normally used for 
monitoring and international comparisons.15

Data from population- based household surveys were 
used mainly for low- income and middle- income coun-
tries where routine health information systems in some 
cases are not deemed reliable or complete. The DHS10 
and the MICS11 are considered the best available source 
of several types of demographic and health indicators 
in these countries. During the last three decades, these 
surveys have been extensively used in epidemiology and 
health policy planning at country level.6 8 16 17 In both 
programmes, surveys are conducted by trained personnel 
using standardised questionnaires and rigorous methods 
for data collection and processing. As these surveys are 
typically conducted about every 5 years, comparisons 
over time are possible. The figures for CS rates obtained 
through the DHS refer to births between 3 and 5 years 
before the survey’s date; in the MICS, they refer to births 
occurring in the two previous years.

Data on CS rates at the national level was compiled 
from 1990 up to 2019. The final database (May 2020) 
for analysis included 2024 data points for 182 countries 
(online supplemental table 5). Countries with the latest 
available CS rate records in or after 2010 were included 
in the current global and regional estimates (n=154, 
coverage=94.5%); those countries with a minimum of 
two observed CS rate data points within the period were 
included in the trend analyses (n=159, coverage=96.9%).

Global and regional estimates
The latest available data from each country was used 
to calculate the current global and regional CS rates. 
However, if the most recent available data predated 2010, 
then the country was excluded from this analysis because 
we considered it too old. Countries were grouped 
according to the United Nations' geographical grouping 
(online supplemental box 2).18 Regional and subre-
gional averages for the proportion of CS were calculated 
as weighted means based on the country’s share of live 
births in 2018 in the region or subregion, respectively.19

Key questions

What do the new findings imply?
 ► In the absence of global effective interventions to revert the trend, 
regions like Southern Asia and sub- Saharan Africa will face a com-
plex scenario with morbidity and mortality associated with the 
unmet need, the unsafe provision of CS and with the concomitant 
overuse of the surgical procedure which drains resources and adds 
avoidable morbidity and mortality.

 ► If the sustainable development goals are to be achieved within the 
next decade, comprehensively addressing the CS issue is a global 
priority.

 ► Given the continuing increase in the use of CS globally, the per-
sistent inequalities among countries and the unknown conse-
quences, routine global monitoring of CS should remain a priority to 
generate awareness and advocate for appropriate, evidence based, 
and respectful care during pregnancy and childbirth.

 ► Monitoring within country variation is also crucial and policy- 
makers should consider the use of monitoring strategies and sys-
tems such as the Robson classification to evaluate trends on CS 
rates and maternal and infant outcomes in a more action- oriented 
and meaningful manner.

www.who.int/countries/en/
www.who.int/countries/en/
https://unstats.un.org/home/nso_sites/
https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671
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‘Coverage’ was used as a measure to express how repre-
sentative an estimate was regarding the region or subre-
gion. Regional and subregional coverage were calculated 
as the proportion of total regional and subregional live 
births for which nationally representative data on CS 
were available. Estimates for subregions with coverage 
less than 60% were not calculated. We followed the 
Guidelines for Accurate and Transparent Health Esti-
mates Reporting (GATHER) statement in developing the 
database, analysis and presentation of the study (online 
supplemental box 1).20

Trends on caesarean section rates
We analysed the piecewise trend of CS rates at the 
national, regional and global levels from 1990 to 2018 
in three periods: 1990–2000, 2000–2010 and 2010–
2018. Two countries (Zambia and Zimbabwe) had data 
pertaining to 2019 and were included. Countries with a 
minimum of two data points (observed CS rates) within 
the period (1990–2018) were included in the analyses. 
As most countries did not have CS rate records yearly, we 
performed data imputation. First, we conducted a linear 
interpolation between available data points (observed CS 
rates) for each country. Second, missing values from 1990 
through the first available data point and the latest avail-
able data point through 2018 were filled in using multiple 
imputations. A Markov chain Monte Carlo method with 
five imputations was performed to impute all the missing 
values of CS rate for each country.21 22 We described the 
CS rate changes at the regional, subregional and global 
levels. The CS rate changes at the national level were 
calculated by subtracting the earliest CS rate from the 
latest CS rate during each period. Regional, subregional 
and global averages for the CS rate changes were calcu-
lated as the weighted means of the CS rate changes at 
the national level using the number of live births of each 
country in 2005 as the weight. The method described 
above has been used in previous published trend analysis 
of CS.6

Projections of caesarean section rates for 2030
We generated projections of CS rates in 2021, 2025 and 
2030 to predict the trend of CS rates. Predictions were 
calculated using the autoregressive integrated moving- 
average (ARIMA) models23 fitted for the CS rate at the 
subregional level, which represented what would happen 
if the past decades’ CS rate trajectory continued until 
2030.

The subregions were categorised into three groups 
based on the availability of nationally representative data 
on CS rates during the periods of 2010–2018, 2000–2018 
or 1990–2018. Given the number of data points required 
for generating reliable projections of CS rates, the period 
of reference was determined based on the availability of 
nationally representative data on CS rates. In subregions 
with more than 80% of data on national CS rates from 
2010 to 2018, we used data from 2005-2018 to fit the 
ARIMA models. For subregions with more than 80% of 

data from 2000 to 2018, but with insufficient data from 
2010 to 2018, CS rates from 2000 to 2018 were included 
for the projection. In subregions with less than 80% of 
data from 2000 to 2018, the ARIMA models were fitted 
with data for the whole period (1990–2018).

Stationarity of the CS rate series was judged by 
examining the autocorrelation function plots. For 
non- stationary series, differencing was performed to 
transform it into a stationary series. The minimum 
information criterion, extended sample autocorrela-
tion function and the smallest canonical correlation 
method were performed to identify the orders of ARIMA 
processes tentatively. Candidate models with the smallest 
BIC statistics and the residuals’ autocorrelations were 
non- significant at the level of 0.05 were selected. Based 
on the final selected models, we forecasted CS rates at 
subregional in 2021, 2025 and 2030. The projections at 
the regional and global level were calculated as weighted 
means based on the share of live births by subregion in 
the corresponding year.23

We used PROC MI, PROC GLIMMIX, and PROC 
ARIMA in SAS V.9.4 (SAS Institute) to perform the anal-
yses. Detailed description of statistical methods and codes 
is available in online supplemental appendix.

RESULTS
Current caesaeran section rates worldwide
A total of 154 countries with CS rate records in 2010 or 
later were included to describe current CS rates world-
wide. This represents 94.5% of the world’s live births in 
2018. The global CS rate was 21.1% with averages of 8.2%, 
24.2% and 27.2% in the least, less and more developed 
regions, respectively (table 1). Lowest rates are found 
in sub- Saharan Africa (5.0%, 39 countries, 88.6% births 
coverage) and highest rates in Latin America and the 
Caribbean (42.8%, 23 countries, 91.2% births coverage). 
Estimates of current CS rates using data with imputation 
are available in the online supplemental table 1. The 
weighted mean of the difference between estimate CS 
rates at subregional level using original dataset and the 
imputed dataset is 2.5% (95% CI 0.1% to 4.9%). The top 
five countries with the highest CS rate worldwide were: 
Dominican Republic (58.1%), Brazil (55.7%), Cyprus 
(55.3%), Egypt (51.8%) and Turkey (50.8%), which 
also represented the highest CS rate in Americas, Asia, 
and Africa. In Europe, the highest CS rate was found in 
Romania (46.9%). The five countries with the lowest CS 
rate around the world belong to Africa: Chad (1.4%), 
Niger (1.4%), Ethiopia (1.9%), Madagascar (2%) and 
Cameroon (2.4%). Countries with the lowest CS rates in 
other regions were Timor- Leste (3.5%) in Asia, Papua 
New Guinea (3.0%) in Oceania, Netherlands (14.9%) 
in Europe and Haiti (5.4%) in Latin America (online 
supplemental table 5).
Trends of caesaeran section rates
Table 2 shows the changes in the global, regional and 
subregional CS rates from 1990 to 2018 based on data 

https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671
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from 159 countries covering 96.9% of live births world-
wide. Changes of CS rates in the Melanesia, Micronesia 
and Polynesia were not calculated due to the low data 
coverage in this subregion (10.5%). Figure 1 depicts 
the regional and subregional trends of CS rates by the 
UN geographical grouping (one panel for each region). 
During the whole period, the CS rates increased in all 
subregions.

Worldwide, the average CS rate increased 
19 percentage points from 1990 to 2018 (table 2). The 
increase was largest in less developed countries (22.9 
percentage points) and smallest in least developed 
countries (8.6 percentage points). Subregions with 
the greatest increases were Eastern Asia, Western Asia 
and Northern Africa (44.9, 34.7 and 31.5 percentage 
points, respectively) while sub- Saharan Africa with 
3.6 percentage points of increase and Northern 
America with 9.5 percentage points of increase had the 
lowest rise. Compared with the 1990–2000 and 2010–
2018, the largest increases occurred in 2000–2010. The 
only reduction in CS rates was observed in Northern 
America during the period 2010–2018 (0.5 percentage 
points).

Over the whole period, Turkey, Andorra and Egypt 
have shown an increase in CS rate of more than 
50 percentage points; China, Dominican Republic, 
Romania, Mauritius, Georgia and Paraguay present an 
increase of more than 40 percentage points. Online 
supplemental figure 1 shows the top 10 countries with 
the largest increase from 1990 to 2018 and separately 
for each of the three periods studied (1990–2000, 
2000–2010 and 2010–2018).

Projections of caesarean section rates for 2021–2030
Projections for Northern Europe and Northern America 
were based on data from 2005 to 2018. Projection for 
Central Asia was based on data from 2000 to 2018. For 
all the other subregions, projections were developed 
based on data for the whole period (1990–2018). Online 
supplemental table 2 presents the number of observed 
CS rate data points and sampling period for forecasting 
in each subregion.

We estimated that the global average of the CS rate 
will increase from the current 21.1% to 28.5% (95% CI 
23.9% to 33.1%) with more than 38 million caesarean 
births in 2030 (online supplemental tables 3 and 4). 

Table 1 Caesarean section (CS) rates in countries categorised according to United Nations geographical grouping in 2018*

Region/subregion Estimated CS rate (%, 95% CI) Range (min- max, %) Coverage of estimates (%)

Africa (n=44) 9.2 (5.2 to 13.2) 1.4–51.8 89.9

  Northern Africa (n=5) 32.0 (5.9 to 58.2) 9.1–51.8 97.8

  Sub- Saharan Africa (n=39) 5.0 (3.5 to 6.6) 1.4–50.7 88.6

Asia (n=40) 23.1 (19.9 to 26.3) 3.5–55.3 96.7

  Central Asia (n=5) 12.5 (6.5 to 18.4) 5.3–18 100

  Eastern Asia (n=5) 33.7 (27.3 to 40.1) 12.9–39.1 100

  South- eastern Asia (n=8) 15.9 (9.6 to 22.3) 3.5–32.7 95.1

  Southern Asia (n=7) 19.0 (13.7 to 24.3) 6.6–40 96.3

  Western Asia (n=15) 31.7 (22.7 to 40.6) 4.8–55.3 91.0

Europe (n=38) 25.7 (23.4 to 28.0) 14.9–46.9 98.8

  Eastern Europe (n=10) 25.0 (18.7 to 31.3) 17.9–46.9 100

  Northern Europe (n=10) 25.3 (21.5 to 29.1) 15.9–32.6 100

  Southern Europe (n=11) 30.1 (27.5 to 32.7) 21.2–34.1 93.0

  Western Europe (n=7) 24.2 (18.3 to 30.2) 14.9–32.7 100

Americas (n=25) 39.3 (34.6 to 44.0) 5.4–58.1 93.7

  Latin America and the Caribbean 
(n=23)

42.8 (37.6 to 48.0) 5.4–58.1 91.2

  Northern America (n=2) 31.6 (20.5 to 42.8) 28.8–31.9 100

Oceania (n=7) 21.4 (6.6 to 36.2) 3.0–34.6 96.4

  Australia and New Zealand (n=2) 33.5 (1.9 to 65.1) 27.9–34.6 100

  Melanesia, Micronesia, and Polynesia 
(n=5)

3.6 (0.7 to 6.6) 3.0–17.4 91.6

World total (n=154) 21.1 (18.8 to 23.3) 1.4–58.1 94.5

  More developed countries (n=45) 27.2 (25.2 to 29.2) 14.9–55.3 99.3

  Less developed countries (n=70) 24.2 (20.9 to 27.5) 2.4–58.1 94.6

  Least developed countries (n=39) 8.2 (5.2 to 11.2) 1.4–32.7 92.0

*Countries with the latest CS rate record available in 2010 or late were included.

https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671
https://dx.doi.org/10.1136/bmjgh-2021-005671


Betran AP, et al. BMJ Global Health 2021;6:e005671. doi:10.1136/bmjgh-2021-005671 5

BMJ Global Health

Nearly 80% of these CS will be conducted in less devel-
oped countries, 9.4% in least developed countries and 
11.7% in more developed countries. Figure 1 depicts 
projections of the CS rate by region and development 
status for the present decade. By 2030, the CS rate will 
be similar in more and in less developed countries at 
36.6% (95% CI 31.7% to 41.4%) and 36.5% (95% CI 
32.7% to 40.3%), respectively (figure 1A). In least devel-
oped countries, the CS rate will be 11.8% (95% CI 9.7% 
to 13.8%). In Africa, while the Northern subregion will 
surge to 48.1% (95% CI 37.4% to 58.8%) CS rate in 
2030, the sub- Saharan subregion will remain with the 
lowest rate at 7.1% (95% CI 6.4% to 7.9%) (figure 1B). 
Figure 1C shows that two subregions will reach the 50% 
threshold in Asia by 2030: Eastern and Western Asia 
with CS rates at 63.4% (95% CI 52.9% to 74.0%) and 

50.2% (95% CI 47.4% to 52.9%). By contrast, Central 
Asia presents the lowest prediction in this region with a 
CS rate of 13.3% (95% CI 2.0% to 24.6%). Projections 
for the Americas showed that in Latin America and the 
Caribbean 54.3% (95% CI 48.3% to 60.2%) of women 
will give birth by CS in 2030 while the predicted 33.8% 
(95% CI 22.8% to 44.8%) in Northern America reveals 
a small change in the use of CS (figure 1D). Projections 
for Europe are shown in figure 1E. Highest CS rates are 
predicted in Southern Europe at 47% (95% CI 38.8% to 
53.3%), while CS will be used in 27.6% (95% CI 16.2% 
to 39.1%) of the births in Northern Europe with almost 
no change during the current decade. The use of CS will 
continue to increase in Australia and New Zealand up 
to 45% (95% CI 38.1% to 52.0%) in 2030 (figure 1E). 
Projections for the Melanesia, Micronesia and Polynesia 

Table 2 Caesarean section (CS) rate changes in regions/subregions from 1990 to 2018

Region/
subregion* N

Coverage 
(%)

Rate changes (%, 95% CI)

1990–2000 2000–2010 2010–2018 1990–2018

Africa 48 94.4 1.5 (0.7 to 2.4) 3.7 (1.5 to 5.8) 2.3 (1.3 to 3.3) 7.5 (3.7 to 11.3)

  Northern Africa 5 97.4 6.2 (0.4 to 12.0) 16.2 (-2.2 to 34.7) 9.1 (3.3 to 14.8) 31.5 (2.6 to 60.5)

  Sub- Saharan 
Africa

43 93.9 0.8 (0.3 to 1.3) 1.6 (1.1 to 2.2) 1.2 (0.8 to 1.6) 3.6 (2.4 to 4.8)

Asia 42 98.4 6.2 (5.1 to 7.2) 10.6 (8.1 to 13.1) 7.7 (5.9 to 9.6) 24.5 (19.5 to 29.4)

  Central Asia 5 100 1.8 (0.3 to 3.2) 4.8 (2.3 to 7.2) 3.4 (2.1 to 4.8) 9.9 (5.2 to 14.6)

  Eastern Asia 5 100 8.7 (5.4 to 11.9) 20.9 (11.3 to 30.4) 15.3 (9.0 to 21.6) 44.9 (28.8 to 60.9)

  South- eastern 
Asia

8 90.1 4.5 (1.7 to 7.3) 6.7 (4.1 to 9.3) 4.5 (1.5 to 7.6) 15.8 (8.7 to 22.8)

  Southern Asia 8 100 4.8 (3.3 to 6.3) 6.7 (4.2 to 9.3) 4.9 (1.9 to 7.9) 16.4 (10.9 to 21.9)

  Western Asia 16 99.0 12.1 (9.0 to 15.2) 12.9 (7.2 to 18.6) 9.7 (7.3 to 12.0) 34.7 (24.0 to 45.3)

Europe 38 98.5 7.1 (6.1 to 8.1) 7.3 (5.9 to 8.7) 4.5 (3.5 to 5.5) 18.9 (16.1 to 21.8)

  Eastern Europe 10 100 7.9 (5.9 to 9.8) 9.7 (6.8 to 12.7) 6.3 (4.6 to 7.9) 23.9 (17.7 to 30.0)

  Northern Europe 10 100 7.4 (5.4 to 9.5) 3.8 (2.3 to 5.2) 2.8 (1.0 to 4.5) 14.0 (9.8 to 18.1)

  Southern Europe 11 92.4 9.3 (7.3 to 11.2) 6.1 (3.3 to 8.9) 5.4 (3.1 to 7.7) 20.7 (16.2 to 25.3)

  Western Europe 7 100 4.3 (2.9 to 5.7) 6.6 (3.3 to 9.9) 2.1 (0.1 to 4.1) 13.0 (7.1 to 18.9)

Americas 25 96.0 5.6 (3.1 to 8.2) 11.2 (9.5 to 12.8) 3.5 (1.7 to 5.3) 20.3 (15.1 to 25.5)

  Latin America 
and the 
Caribbean

23 94.3 7.8 (5.2 to 10.4) 11.8 (9.9 to 13.8) 5.2 (3.5 to 6.9) 24.9 (19.5 to 30.3)

  Northern 
America

2 100 0.5 (−14.2 to 15.2) 9.5 (−7.2 to 26.2) −0.5 (−17.5 to 16.4) 9.5 (−5.4 to 24.5)

Oceania† 6 60.8 4.7 (1.3 to 8.2) 6.6 (2.2 to 11) 4.4 (2.2 to 6.7) 15.8 (5.9 to 25.6)

  Australia and 
New Zealand

2 100 5.4 (−6.8 to 17.6) 7.3 (−19.7 to 34.3) 4.8 (−0.2 to 9.8) 17.5 (−26.6 to 61.7)

World total 159 96.9 5.0 (4.3 to 5.6) 8.7 (7.5 to 9.9) 5.7 (4.8 to 6.5) 19.4 (16.9 to 21.9)

  More developed 
countries

45 99.1 4.8 (3.7 to 6.0) 7.6 (6.5 to 8.7) 2.6 (1.6 to 3.6) 15.1 (12.7 to 17.4)

  Less developed 
countries

75 98.8 6.0 (5.0 to 7.0) 10.2 (8.3 to 12.2) 6.7 (5.4 to 8.0) 22.9 (19.1 to 26.8)

  Least developed 
countries

39 89.5 1.4 (1.0 to 1.8) 3.7 (2.2 to 5.3) 3.4 (1.9 to 5.0) 8.6 (5.3 to 11.8)

*Countries categorised according to the UN geographical grouping.
†Changes of CS rates in Melanesia, Micronesia and Polynesia are not presented due to the low coverage in this subregion (10.5%).
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were not calculated due to the low data coverage in this 
subregion (10.5%).

DISCUSSION
Our estimates suggest that the current global CS rate 
is around 21%. While CS rates have steadily increased 
worldwide in the last three decades, sub- Saharan Africa 
continues to present the lowest CS rates and Latin 
America and the Caribbean remain at the highest. The 
projection of CS rates to 2021–2030 suggests that by 2030 
the global CS rate will be nearing 30% with 38 million 
CS being performed in 2030 worldwide. Sub- Saharan 
Africa is expected to remain well below the 10% CS rate 
threshold while CS may become the most frequent mode 
of birth in Eastern and Western Asia, and Latin America.

Both trends and projections show a ‘two- speed growth’ 
in Africa which results in two different emergencies in 
this continent. A policy dialogue for research on deter-
minants and for action to improve intrapartum quality 
of care may be prioritised in Northern Africa while in 
sub- Saharan Africa, international support to strengthen 
health systems remains essential to deliver crucial inter-
ventions.4 It is noteworthy that trends over last decade 
showed some signs of stabilisation in more developed 
regions such as Northern and Western Europe and North 
America. The underlying reasons for this trend need to 

be evaluated and may be complex given the multiple 
dimensions of the challenge. Research is needed to 
understand how societal, public health policies and clin-
ical developments may have contributed to the trend.

The increase in the use of CS worldwide involves 
multiple factors and interactions, including women and 
families’ preferences, health professional’s views and 
beliefs, convenience, remuneration, healthcare organisa-
tion and financing structures.4 24 Some of these factors 
are country- specific, but others are universal and aligned 
with the values and perceptions underpinning contem-
porary societies. In this context, reducing overuse of CS 
in a sustainable manner has proven difficult to achieve 
and our estimates show that CS has already become the 
most frequent mode of birth in several countries.

Although technology has rendered CS very safe where 
the conditions and skills are available, this is not the 
case in many settings in LMIC which lack the facilities or 
capacity to conduct safe surgery or treat complications.3 
In addition, the growing use of CS in human parturition 
has health implications, ranging from short- term health 
benefits in certain situations to increased morbidity and 
mortality, including the possibility of long- term health 
effects to both women and children, some of which are 
not fully understood.1 2 In the absence of global effective 
interventions to revert the current trend, in 2030, the 

Figure 1 Trends (1990–2018) and projections (2030) in global, regional and subregional estimates of CS rates. Solid lines are 
trend estimates and dotted lines are projections. (A) World; (B) Africa; (C) Asia; (D) Americas; (E) Europe; (F) Oceania. Rates and 
projections for the Melanesia, Micronesia, and Polynesia were not calculated due to the low coverage of data in this subregion 
of Oceania.



Betran AP, et al. BMJ Global Health 2021;6:e005671. doi:10.1136/bmjgh-2021-005671 7

BMJ Global Health

CS rate in LMIC will catch up with that in more devel-
oped countries. Subregions like Northern Africa, Eastern 
Asia, Western Asia and Latin America will be around or 
beyond 50% of births by CS. Of the 38 million predicted 
CS in 2030, only 11.7% will occur in more developed 
regions with about 33.5 million CS occurring in less and 
least developed countries. Under current or similar care 
conditions, we hypothesise that the predicted number 
of CS in these regions will likely be associated with an 
important increase in maternal and perinatal morbidity 
and mortality.

Recognising the increasing weight of the non- medical 
factors in the decision- making of mode of birth, in 
2018, WHO released recommendations on non- clinical 
interventions to reduce unnecessary use of the CS.24 25 
Implementation and success requires time and commit-
ment because of the multiplicity of factors involved and 
the inherent complexity of the interactions between 
them.4 WHO also highlights the need to tailor interven-
tions to local determinants and consider the views and 
needs of all involved in the decision- making for mode of 
birth.24 26–28 Financial, regulatory and legislative interven-
tions have emerged recently with focus on the reduction 
of unnecessary CS such as various payment methods for 
health workers or health organisations, financial incen-
tive policies or legislatively imposed clinical guidelines.29 
However, the evidence is inconclusive with inconsistent 
effects and low- quality evidence.

National CS rates and trends such as those included 
in this analysis are paramount for global monitoring but, 
as any average, they mask differences and inequalities 
within countries.7 For example, in China, large and super 
cities had undergone rapid increase in CS rates in 1990s 
and early 2000s but the CS rates in those places have actu-
ally been declining over the past decade while CS rates 
in rural areas have been continuously increasing.30 It 
is essential to consider the use of monitoring strategies 
and systems such as the Robson classification to evaluate 
trends of CS rates and maternal and infant outcomes in 
a more action- oriented and comparable manner.5 31 32 
Despite the continuous growth of national CS rates glob-
ally, it should be noted that for a substantial proportion 
of the global population, CS need is frequently unmet,7 
and no ‘optimal’ CS rate ensures that all women who 
need a CS do undergo the procedure.

Strength and limitations
The present estimates and projections are based on 
a global, broad and systematic review of CS rates’ data 
covering more than 95% of live births worldwide. It 
builds on previous efforts, and the estimation methods 
have been further developed to limit imprecision. CS 
data derived from the sources used are considered reli-
able and are routinely used to conduct epidemiological 
analysis and monitor trends.6 7 33 However, a degree of 
caution should be exercised when considering our find-
ings. We use various types of data sources (routine data 
and surveys). Most countries did not have annual records 

for CS rates, and interpolation was performed. If the data 
in 2018 was not available, the CS rate for the latest year 
available (in 2010 or later) was used for all subsequent 
years up to 2018. This conservative assumption poten-
tially contributed to the smaller increase estimated from 
2010 to 2017. This assumption coupled with the smaller 
number of years included in the later period (2010–2018) 
may have resulted in the trend towards stabilisation of CS 
rates observed in our estimates during this later period 
(eg, flattening of some CS rate curves in figure 1). If this 
is the case, the stabilisation of the rates could be a statis-
tical artefact rather than the existence of a true CS rate 
ceiling. Lastly, our estimates do not consider a possible 
impact of the COVID-19 pandemic to the CS rates.

Implications for research and practice
The expanding use of CS around the world has impor-
tant implications for planning the allocation of resources 
and care organisation in the next decade. Understanding 
the future demand and the gap between what is currently 
offered and what is likely to happen or should happen 
could guide investments in research and services, 
capacity building and infrastructure. The evidence is 
building for non- medicalised birth and when possible, 
minimal interference with physiological processes is 
preferable.34 Acquiring a complete understanding of the 
long- term effects for women, children and the civilisa-
tion itself should be considered a research priority in the 
next decade. Addressing the CS double or triple burden 
that high maternal mortality countries face is essential 
to improve global maternal and newborn health and 
achieve the SDGs.

CONCLUSION
Current trends and projections of CS use worldwide 
reveal that the present- day societies are continually 
moving towards medicalisation and overmedicalisation of 
childbirth. Southern Asia and sub- Saharan African coun-
tries face a complex scenario related to women’s mode 
of birth with morbidity and mortality associated with the 
unmet need, the unsafe provision of CS, and instances of 
overuse of the surgical procedure which drains resources 
and adds avoidable morbidity and mortality. If the SDGs 
are to be achieved within next decade, comprehensively 
addressing the CS issue is a global priority.
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