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Within country inequalities in caesarean section rates: 
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ABSTRACT
OBJECTIVE
To provide an update on economic related inequalities 
in caesarean section rates within countries.
DESIGN
Secondary analysis of demographic and health 
surveys and multiple indicator cluster surveys.
SETTING
72 low and middle income countries with a survey 
conducted between 2010 and 2014 for analysis of the 
latest situation of inequality, and 28 countries with 
a survey also conducted between 2000 and 2004 for 
analysis of the change in inequality over time.
PARTICIPANTS
Women aged 15-49 years with a live birth during the 
two or three years preceding the survey.
MAIN OUTCOME MEASURES
Data on caesarean section were disaggregated by 
asset based household wealth status and presented 
separately for five subgroups, ranging from the 
poorest to the richest fifth. Absolute and relative 
inequalities were measured using difference and ratio 
measures. The pace of change in the poorest and 
richest fifths was compared using a measure of excess 
change.
RESULTS
National caesarean section rates ranged from 
0.6% in South Sudan to 58.9% in the Dominican 
Republic. Within countries, caesarean section rates 
were lowest in the poorest fifth (median 3.7%) and 
highest in the richest fifth (median 18.4%). 18 out 
of 72 study countries reported a difference of 20 
percentage points or higher between the richest 
and poorest fifth. The highest caesarean section 

rates and greatest levels of absolute inequality 
were observed in countries from the region of the 
Americas, whereas countries from the African region 
had low levels of caesarean use and comparatively 
lower levels of absolute inequality, although relative 
inequality was quite high in some countries. 26 out of 
28 countries reported increases in caesarean section 
rates over time. Rates tended to increase faster in 
the richest fifth (median 0.9 percentage points per 
year) compared with the poorest fifth (median 0.2 
percentage points per year), indicating an increase in 
inequality over time in most of these countries.
CONCLUSIONS
Substantial within country economic inequalities 
in caesarean deliveries remain. These inequalities 
might be due to a combination of inadequate 
access to emergency obstetric care among the 
poorest subgroups and high levels of caesarean use 
without medical indication in the richest subgroups, 
especially in middle income countries. Country 
specific strategies should address these inequalities 
to improve maternal and newborn health.

Introduction
Access to caesarean section is an essential component 
of obstetric care.1-3 The optimal caesarean section 
rate—that is, the percentage of births achieved by 
caesarean among all live births that results in the best 
possible health outcomes—is difficult to determine 
as it is challenging to ascertain the true medical 
need at the population level. Proposals for optimal 
caesarean section rates have ranged from 5% to 20%, 
capturing both minimal desirable levels for emergency 
caesarean section and those constituting overuse of 
elective caesarean section.4 5 Very low population level 
caesarean section rates are indicative of a lack of access 
to caesarean section for women in need and these 
contribute to maternal and newborn mortality and 
morbidity.6-8 At the other extreme, very high caesarean 
section rates point to high levels of caesarean use 
without medical indication, which may result in 
negative outcomes such as infection, haemorrhage, 
and surgical complications, exceeding the risks of 
vaginal deliveries.9-11 With adverse consequences at 
both low and high levels of caesarean use, monitoring 
rates is important to understand trends in potential 
underuse and overuse and also to identify inequities 
in caesarean use.

Inequities are the systematic differences in caesarean 
section rates between different population subgroups 
that are deemed to be unjust, unfair, and avoidable. 
While inequity is a normative concept that cannot be 
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WhAT IS AlReAdy knoWn on ThIS TopIC
Evidence shows inequalities in caesarean section rates between and within 
countries
Several national studies reported the highest rates among the most advantaged 
subgroups
Two multi-country studies found extremely low rates among the poorest 
subgroups and persisting within country inequalities despite rising national 
averages in most countries studied

WhAT ThIS STudy AddS
Despite overall increases in caesarean section rates, this study found a 
persistence, and in many countries a widening, of wealth related inequalities in 
caesarean section rates
Rates tended to be lower in poorer subgroups, likely representing underuse, and 
higher in richer subgroups, often representing overuse
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measured and monitored, inequality is a metric by 
which inequity can be assessed. Inequalities refer to 
the observed differences in caesarean section rates 
between different population subgroups.12 Measuring 
and monitoring inequalities in caesarean section use 
can help identify population subgroups that are at risk 
and track how changes in use are realised by different 
population subgroups. Measuring and monitoring 
inequalities can also help identify inequities in 
caesarean section rates and inform policy responses 
that are equity oriented. 

Both national and disaggregated data are important 
for monitoring caesarean section rates. While national 
averages are useful for assessing global trends and 
inequalities between countries, disaggregated data 
can help identify within country inequalities.

Evidence shows that inequalities in caesarean 
section rates exist both between countries and 
within countries. A recent analysis of global trends in 
caesarean deliveries found an increase in all regions 
except sub-Saharan Africa, with the global average 
increasing from 6.7% in 1990 to 19.1% in 2014.13 
At the country level, several studies also reported 
differences in caesarean section rates between 
different population subgroups, with the largest rates 
among the richest subgroups.14-19 This was supported 
by two multi-country studies of 42 low and middle 
income countries and 26 countries in sub-Saharan 
Africa and southern Asia, respectively, which found 
extremely low rates of caesarean section among the 
very poor and persistent inequalities despite rising 
national rates.20 21 Given this evidence suggesting large 
inequalities between and within countries, continued 
monitoring of caesarean section by population 
subgroups is important.

We provide an update on economic inequalities 
in caesarean section rates within a large number of 
countries from all world regions and the change in 
inequality over time.

Methods
Data source
The disaggregated data used in this study are derived 
from reanalysis of publicly available microdata from 
demographic and health surveys and the multiple 
indicator cluster surveys.22 Both are large scale, 
nationally representative household health surveys 
that are routinely conducted in low and middle 
income countries. The demographic and health 
surveys are funded by the US Agency for International 
Development (USAID) and the multiple indicator 
cluster surveys are funded by the United Nations 
Children’s Fund (UNICEF). Trained fieldworkers collect 
data using standardised questionnaires through face-
to-face interviews with women aged 15-49.23 24 The 
similar survey design and implementation quality of 
the surveys permit direct comparisons between the 
two, both across countries and over time.25-27

In this study we defined caesarean section rate as 
the percentage of births achieved by caesarean among 
all live births in the period before the survey, with data 

from the demographic and health surveys referring to 
births in the three years before the survey and data 
from the multiple indicator cluster surveys referring to 
births in the two years before the survey. If a woman 
had multiple births during that period, we considered 
only the most recent birth. Data on caesarean sections 
are based on women’s self report, answering to the 
question: “Was (NAME) delivered by caesarean, 
that is, did they cut your belly open to take the baby 
out?” These data have been shown to be valid and 
reliable.28 29

We determined economic status at the household 
level using a wealth index, which accounts for 
ownership of certain household assets and access to 
selected services, including country specific items. 
For each country, the index was constructed using 
principal component analysis and used to generate 
fifths of wealth ranging from the poorest fifth to the 
richest fifth.30 Place of residence (urban or rural) was 
determined using country specific criteria.23 24

Country selection
We selected countries for inclusion based on data 
availability and survey year. To analyse the latest 
situation of inequality, this analysis draws on the 
latest available demographic and health surveys or 
multiple indicator cluster surveys conducted between 
2010 and 2014 in 72 countries. To look at the change 
in inequality over time, we included data from surveys 
done 10 years earlier, between 2000 and 2004, which 
were available for 28 out of the 72 countries. Country 
income groups were determined based on the World 
Bank classification as of July 2017.31 Countries were 
grouped according to World Health Organization 
region.32 The appendix table provides a full list of all 
countries and surveys included in this study, with 
corresponding information about country income 
group and WHO region.

Statistical analysis
We calculated disaggregated estimates according to 
economic status and presented results separately for 
five subgroups, ranging from the poorest to the richest 
fifth. We identified wealth fifths with likely underuse 
or overuse of caesarean section using cut-off points 
of 10% for the former and 15% for the latter. Thus we 
considered fifths with caesarean section rates of less 
than 10% to have a higher risk of underuse and fifths 
with rates of more than 15% to have a higher risk of 
overuse. These cut-off points, which have also been 
used in previous analyses,20 33 are only indicative and 
not prescriptive since there is no consensus on the 
optimal rate or range for caesarean sections,5 34-36 and 
the risks associated with caesarean section will vary 
across countries.

To show the latest status of absolute and relative 
inequality in each study country we used difference 
and ratio measures. We calculated absolute inequality 
by subtracting the caesarean section rate in the poorest 
fifth from the caesarean section rate in the richest 
fifth. To calculate relative inequality, we divided 
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the caesarean section rate in the richest fifth by the 
caesarean section rate in the poorest fifth.

Using a correlation coefficient we assessed the 
association between absolute wealth related inequality 
in caesarean section and income inequality. The 
latter inequality was measured using the GINI index, 
which indicates the extent to which the distribution of 
income in a population deviates from a perfectly equal 
distribution.37 We obtained data about the GINI index 
from the World Bank.37 Results could be reported for 57 
study countries, where GINI index data were available 
from the same year or from up to five years before the 
latest available demographic and health surveys and 
multiple indicator cluster surveys.

Using data from the latest available demographic 
and health surveys and multiple indicator cluster 
surveys, we further disaggregated caesarean section 
data and calculated estimates by economic status for 
urban and rural areas separately. Data simultaneously 
disaggregated by economic status and place of 
residence were available and could be reported for 34 
study countries.

The change in inequality over time was assessed in 
two steps: first we looked at the pace of change in the 
poorest and richest fifths and then we compared this 
between the two fifths. The annual absolute change 
within each fifth was calculated as the difference in the 
caesarean section rate between the latest and the older 
survey, divided by the number of years between the two 
surveys. To compare the pace of change, we calculated 
the annual absolute excess change by subtracting the 
annual absolute change in the richest fifth from that 
in the poorest fifth. A positive excess change value 
indicates that the pace of change was faster in the 
poorest fifth, whereas a negative value indicates that 
the pace of change was faster in the richest fifth. Other 
possible scenarios for excess change values have been 
described elsewhere.25

Statistical significance was determined based on 
95% confidence intervals for absolute and relative 
measures of inequality (absolute measures were 
considered to be not statistically significant if the 95% 
confidence interval included zero, whereas relative 
measures were considered to be not statistically 
significant if the 95% confidence interval included one). 
The survey sampling design was taken into account for 
calculating point estimates of disaggregated data and 
corresponding 95% confidence intervals. The Taylor 
series method was used to calculate standard errors of 
summary measures of inequality.38

Patient involvement
No patients were involved in setting the research 
question or the outcome measures, nor were they 
involved in the design and implementation of the study. 
No patients were asked to advise on interpretation or 
writing up of results. There are no plans to disseminate 
the results of the research to study participants or the 
relevant patient community.

Results
Caesarean section rates varied substantially both 
between and within countries (fig 1 and table 1). 
National averages ranged from 0.6% in South Sudan 
to 58.9% in the Dominican Republic. More than one 
third of study countries (n=25) reported national rates 
higher than 15%. The rates were highest for Argentina, 
Colombia, the Dominican Republic, and Egypt, 
where at least one third of children were delivered 
by caesarean. Three out of these four countries are 
located in the region of the Americas. However, half of 
the study countries (n=37) reported national rates of 
less than 10%, with four countries, all in the African 
region, reporting very low rates (<2%; Chad, Ethiopia, 
Niger, and South Sudan).

Overall, caesarean section rates were lower in poorer 
women and tended to increase with rising economic 
status. The median caesarean section rate was 3.7% 
among women in the poorest fifth compared with 
18.4% among women in the richest fifth. In general, 
the variation in caesarean section rates was wider 
between study countries in the richest fifth than in 
the poorest fifth (fig 1). Forty two countries (58%) 
reported rates of more than 15% in the richest fifth 
compared with 12 countries in the poorest fifth (17%). 
In 16 countries at least one third of women in the 
richest fifth had a caesarean section, while only three 
countries reported this rate for women in the poorest 
fifth (Egypt, Dominican Republic, and Serbia). Rates of 
less than 10% were reported for 19 countries (26%) in 
the richest fifth compared with 51 countries (71%) in 
the poorest fifth. In the richest fifth, caesarean section 
rates were less than 2% in only one country (South 
Sudan), whereas 20 study countries (28%) reported 
similarly low rates in the poorest fifth. In 21 countries 
(29%), rates in the poorest fifth were less than 10%, 
indicating underuse, while rates in the richest fifth 
were more than 15% indicating overuse (fig 2). In the 
four countries with national caesarean section rates of 
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Fig 1 | Caesarean section rates by economic status in 72 low and middle income 
countries (demographic and health surveys or multiple indicator cluster surveys 
2010-14). Circles indicate countries, with each country represented by five circles 
(one for each wealth subgroup). Horizontal blue lines indicate the median (middle 
point of estimates) of all countries within each subgroup, and blue bands indicate the 
interquartile range (middle 50% of estimates)
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less than 2%, caesarean section rates were less than 
2% in at least 80% of the population and less than 1% 
in the poorest 20% of the population.

In 19 countries (26%), wealth related absolute 
inequality was substantial, with a difference in 
caesarean section rates between the richest fifth and 
poorest fifth of 20 percentage points or higher. In 
four countries, the difference exceeded 40 percentage 
points: Panama (48.6 percentage points), Costa Rica 
(48.2 percentage points), Peru (45.4 percentage 

points), and Bangladesh (41.0 percentage points). 
In 62 countries (86%), caesarean section rates were 
at least twice as high in the richest fifth than in the 
poorest fifth; and in 14 countries (19%), rates were 
at least 10 times as high in the richest fifth compared 
with the poorest fifth. In seven countries (10%) there 
was no evidence for absolute or relative wealth related 
inequality. Three of these countries were from the 
European region, where caesarean section rates were 
higher in the poorest fifth than in the richest fifth: 
Belarus (−6.8 percentage points), Republic of Moldova 
(−1.9 percentage points), and Serbia (−1.7 percentage 
points).

When we looked at national average and absolute 
wealth related inequality simultaneously, we found a 
clustering pattern of countries by world region (fig 3). 
While most study countries from the region of the 
Americas had high national averages and high absolute 
wealth related inequalities in caesarean section rates, 
countries from the African region tended to have low 
national averages and low absolute wealth related 
inequalities. In both regions, however, there were 
exceptions, such as Haiti with a low national average 
(5%) and Ghana and Namibia with high absolute 
wealth related inequality (difference of 21.2 and 29.2 
percentage points, respectively). In the European 
region, most study countries showed low or no absolute 
wealth related inequality, whereas in South-East Asia 
and Western Pacific regions, most study countries 
showed moderate or high absolute wealth related 
inequality. No clear pattern could be observed for 
countries from the Eastern Mediterranean region.

When we compared the level of income inequality 
with the level of absolute wealth related inequality 
in caesarean section in 57 study countries, we found 
that countries from the region of the Americas also 
showed larger levels of income inequality, and 
countries from the South-East Asia, European, Eastern 
Mediterranean, and Western Pacific regions showed 
lower levels of income inequality (fig 4). However, the 
correlation between income inequality and absolute 
wealth related inequality in caesarean section was low 
(correlation coefficient=0.33).

Further disaggregation of caesarean section data 
in 34 study countries showed that caesarean section 
rates tended to increase across wealth fifths in both 
urban and rural areas, with higher rates in urban areas 
in corresponding wealth fifths (table 2). In particular, 
Panama showed a much steeper gradient across fifths 
in urban areas (11.3% in the poorest fifth v 62.1% in 
the richest fifth) than in rural areas (10.2% v 29.8%). 
On the contrary, the Honduras reported a much steeper 
gradient across fifths in rural areas (7.6% v 38.9%) 
than in urban areas (13.0% v 33.4%). In Namibia, 
caesarean section rates were very high in the richest 
fifth overall (35.5%), but double disaggregation 
revealed a much lower rate among the richest residing 
in rural areas (14.7%) compared with urban areas 
(36.8%). In Zambia, the caesarean section rate among 
the richest fifth was higher in rural areas (16.9%) than 
in urban areas (10.3%).

Di
�e

re
nc

e 
be

tw
ee

n 
ric

he
st

 a
nd

po
or

es
t �

h
 (p

er
ce

nt
ag

e 
po

in
ts

)

National average (%)

WHO region

0

0

10
12.0

9.1

20

30

50

40

African South-East AsiaAmericas European Eastern Mediterranean Western Paci�c

10 20 30

Panama

Peru

Argentina

Colombia
Belize

Serbia

Jordan

Ghana

Belarus
Republic
of Moldova

Montenegro

Kazakhstan
Ukraine

TunisiaHonduras
Jamaica

The former Yugoslav
Republic of Macedonia

Viet Nam
Pakistan

Costa Rica

Dominican Republic

Egypt

Bangladesh

Namibia
Philippines

Nepal
Sudan

40 50 60
-10

Fig 3 | National caesarean section rates compared with wealth related inequality in 
caesarean section (difference between richest and poorest fifths) in 72 low and middle 
income countries, by World Health Organization region (demographic and health 
surveys or multiple indicator cluster surveys 2010-14). Shapes indicate countries, 
with each country represented by one shape. Dashed black lines indicate the median 
(middle point) of all countries

Pe
rc
en
ta
ge

Arm
enia

Bangladesh

Bhutan

Bosn
ia and Herze

govin
a

Cambodia

Comoros
Gabon

Ghana
Haiti

Honduras

Indonesia

Maurita
nia

Namibia
Nepal

Pakist
an

Peru

Philip
pines

Rwanda
Sudan

To
go

Zim
babwe0

10

20

30

40

60

50

1st ��h (poorest) 2nd ��h 3rd ��h 4th ��h 5th ��h (richest)

Fig 2 | Caesarean section rates by economic status in selected countries (demographic 
and health surveys or multiple indicator cluster surveys 2010-14). Circles indicate 
countries, with each country represented by five circles (one for each wealth subgroup). 
Vertical blue lines indicate the difference between the minimum and maximum rate in 
each country. The blue horizontal band indicates the range 10-15%



RESEARCH

the bmj | BMJ 2018;360:k55 | doi: 10.1136/bmj.k55 7

Change over time
Twenty six out of 28 countries (93%) included in 
the change-over-time analysis reported increases in 
national caesarean section rates (table 3). These were 
largest for Egypt and the Dominican Republic, where 
the national rate increased by more than 2 percentage 
points each year (3.1 and 2.3 percentage points, 
respectively). There was no evidence for a change in 
caesarean section rates in two countries (7%): Nigeria 
and the United Republic of Tanzania. Overall, the 
number of countries with national caesarean section 
rates of more than 15% increased from four countries 
in 2000-04 to seven countries in 2010-14, whereas 
the number of countries with rates of less than 10% 
decreased from 23 to 16. Similarly, there was a 
decrease in the number of countries with very low 
rates: only two out of eight countries with rates of less 
than 2% in 2000-04 still reported these rates in 2010-
14 (Chad and Ethiopia).

Most countries also reported increases in the richest 
fifth, and many countries reported increases in the 
poorest fifth. Among the richest fifth, Bangladesh 
showed the largest change in caesarean section rates 
(3.5 percentage points per year), while the Dominican 
Republic had the highest caesarean section rates 
in both years (54.0% in 2002 and 81.1% in 2013). 
Among the poorest fifth, Egypt reported the largest 
increase in caesarean section rates, of 2.7 percentage 
points per year, resulting in the highest caesarean 
section rate in 2010-14 (4.1% in 2000 and 42.0% in 
2014). Eight out of 18 countries with caesarean section 
rates of less than 2% in the poorest fifth in 2000-04 
achieved rates of more than 2% in 2010-14, with five 
countries reporting substantial increases in the poorest 
fifth: Bangladesh (0.1% to 5.4%), Cambodia (0.2% 

to 3.9%), Ghana (1.5% to 4.7%), Indonesia (1.1% to 
4.4%), and Rwanda (0.9% to 6.6%).

Caesarean section rates tended to increase faster 
in the richest fifth than the poorest fifth. The largest 
difference in the pace of change was observed for 
Bangladesh, where the increase in the richest fifth 
outpaced that of the poorest fifth by 2.8 percentage 
points per year. On the contrary, three countries 
reported an increase in the poorest fifth that was at 
least as fast as the increase in the richest fifth, if not 
faster (Benin, Colombia, and Jordan). Among the eight 
countries with national rates below 2% in 2000-04, 
gains in caesarean section rates mostly occurred in the 
richest fifths. In the six countries where national rates 
increased to more than 2% by 2010-14, caesarean 
section rates in the poorest fifth remained less than 
2% in all but one country (Cambodia). In Nepal for 
example, the national caesarean section rate increased 
from 1% in 2001 to 8.6% in 2014; however, the 
change among the poorest fifth was from 0.3% to 1% 
compared with 4.2% to 25.8% in the richest fifth.

Considering the difference in the pace of change 
between fifths alongside the change in national 
average, we found a clustering pattern of study 
countries from the African region where most study 
countries reported low or no change in the national 
average over time; only Ghana and Rwanda reported 
an absolute increase of more than 0.5 percentage 
points per year (fig 5).

discussion
Our data show that caesarean section rates increased 
in most countries during the past decade, particularly 
among the richest fifth, indicating an increase in 
wealth related inequality over time. Caesarean section 
rates were lower in poorer fifths, where they were more 
likely to be lower than 10%, and higher in richer fifths, 
where they were more likely to be higher than 15%. 
The level of caesarean section rates and the degree 
of within country inequality varied greatly across 
countries, with several distinct regional patterns.

Similar to previous studies, the highest caesarean 
section rates and the greatest levels of absolute 
inequality were observed for Latin American 
countries.13 39 Latin America is also the region with 
the highest combined income inequality40; however, 
among study countries, the association between 
income inequality and wealth related inequality in 
caesarean section was weak. In the African region 
our results confirm the presence of low caesarean 
section rates across all wealth fifths and small absolute 
inequalities.13 20 21 In contrast, we identified three 
European countries with higher caesarean section 
rates in the poorest fifth than richest fifth. Further 
country specific studies are needed to understand this 
departure from global trends.

Possible reasons for findings
The reasons for varying caesarean section rates both 
between and within countries are complex and context 
specific. Low levels of caesarean section may be due 
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to lack of skilled health staff and health infrastructure, 
the existence of user fees, or cultural beliefs around the 
value and safety of caesarean section.41-44 Overuse of 
caesarean section is driven by a complex interplay of 
factors at individual, societal, and organisational levels. 
At the individual level, fear of pain during childbirth, 
cultural beliefs around luck and fate of birth dates,45-47 
and the impact of vaginal delivery on cosmetic 
appearance, pelvic floor, and sexual functioning 
may influence women’s preference and choice.46-48 
Furthermore, cultural and societal perceptions around 
prestige may drive maternal requests for caesarean 
section.47 49 50 At the organisational level, convenience 
for health professionals, financial incentives, fear of 
litigation, medicalisation of the birth process, cultures 
of clinician staffing, and the physical layout of health 
facilities have been shown to influence the overuse 
of caesarean section.51 An understanding of country 
level dynamics, local cultural practices, and specific 
barriers and facilitators of access is key to developing 
country appropriate approaches to tackling underuse 
as well as overuse of caesarean section.

Important lessons may be learnt from countries 
that have increased caesarean section rates among 
the poorest fifth, even though rates for this subgroup 
still fall short of 10% (Bangladesh, Cambodia, 
Ghana, Indonesia, and Rwanda). A common theme 
for all these countries is a strong governmental focus 
on maternal and newborn health along with policy 
changes that reduce financial barriers to access for 
the poorer subgroups. In Bangladesh, maternal health 
is a nationwide priority, with a focus on improving 
access to quality care in remote areas. The Demand 
Side Financing scheme launched in 2007, along with 
free maternity services, provides financial incentives 

for clients and providers for institutional delivery, 
covering normal and caesarean childbirth. However, 
the training of community female health workers to 
overcome the shortage of skilled birth attendants was 
ineffective, and the high proportion of home births 
using unskilled attendants remains a key challenge.52 

53 In Cambodia, health policies expanding access to 
services for poor people have contributed to increased 
coverage with maternal and newborn indicators.54 
Policy changes included user fee exemptions and health 
equity funds that provide health insurance for the poor 
at primary and tertiary levels, with reimbursement 
of healthcare providers for services delivered to 
those identified as poor.54-57 In Ghana, the national 
policy to exempt women from paying for delivery 
care introduced in 2004 was successful in improving 
coverage and outcomes and in reaching poor women.58 

59 In 2004, Indonesia started the implementation of a 
government financed health insurance programme for 
poor people, which was expanded in 2008 to include 
near-poor people, and the Jamkesmas is currently 
the largest social health insurance programme in the 
country. Although this programme does not overcome 
all the barriers, evidence shows that membership to 
Jamkesmas can reduce some financial barriers.60 Since 
the humanitarian crisis in 1994, Rwanda’s government 
prioritised reproductive, maternal, and newborn health 
as part of decentralisation and strengthening of the 
health system.61 A community based health insurance 
scheme helped lower out-of-pocket payments and 
ensure better access for vulnerable populations, and 
a performance based financing system contributed to 
boost the use of maternal and child health services.61 62 
These country examples point to the potential impact 
of policies targeting demand side, and, in particular, 
financial barriers.

Considerations for targeting caesarean section 
rates
Targeting caesarean section rates at the national level 
requires sensitive and complex considerations. Firstly, 
it is widely accepted that both overuse and underuse of 
caesarean section can carry increased risks of adverse 
maternal and perinatal outcomes.6 28 63 Thus, unlike 
other intervention indicators such as antenatal care 
or skilled birth attendance, the caesarean section 
target is not universal coverage. This may explain 
some of the difference in patterns between caesarean 
section rates and other coverage indicators for which 
inequalities are being reduced as the rich attain 
universal coverage.25 Secondly, striving to achieve an 
optimal caesarean section rate at the national level 
may be misleading as it may not ensure that all women 
who have a caesarean section need it, nor that all 
women who need a caesarean section receive one, as is 
suggested by the wide social inequalities we reported 
for many countries.7 64 Nevertheless, we propose that 
the cut-off points of 10% and 15% are useful to identify 
population subgroups at risk of underuse and overuse, 
based on the most recent evidence. A 2015 systematic 
review of eight studies concluded that population level 
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caesarean section rates above thresholds of 9% to 16% 
were not associated with reduced mortality.35 A more 
recent global ecological study suggested that rates 
higher than 10% were not associated with decreases 
in maternal and newborn mortality,36 whereas another 
study concluded that rates of less than about 19% were 
associated with lower mortality.5 Another analysis 
of exclusively high income countries showed that 
population level rates above thresholds of 10% to 15% 
were hardly justified.4 However, most of the analyses 
conducted to date have not been able to assess the 
link between maternal and newborn morbidity and 
population level caesarean section rates, which is a 
critical limitation for determining an optimal rate. Our 
cut-off points of 10% and 15% were not selected to 
suggest an ideal rate or range, but rather for pragmatic 
reasons to identify countries where underuse and 
overuse of caesarean section coexist in different 
population subgroups.

At the health facility level, the Robson 
classification can help assess and monitor the use 
of caesarean section in a standardised, reliable, and 
action oriented manner.34 63 65 Using a few basic 
obstetric characteristics that are routinely collected 
in most pregnant women (ie, parity, gestational 
age, onset of labour, number of fetuses, and fetal 
presentation), this system classifies all women in 
one of 10 clinical categories. Such categorisation 
can help pinpoint groups of women with potential 
overuse or underuse of caesarean section, and there 
is some suggestion that using this as a feedback 
mechanism can influence caesarean section rates 
in settings of overuse.66 However, this classification 
does not identify the reasons for conducting a 
caesarean section, which is an important challenge 
in standardisation. In addition, classification cannot 
fully explain differences in caesarean section rates 
between groups because other important factors are 
not considered (eg, pre-existing medical conditions, 
obstetric complications).63 67

Strengths and limitations of this study
The main strengths of our study include the large 
number of countries with nationally representative 
data and with standardised and comparable definitions 
and methods. Reported information on caesarean 
section rates from household surveys is reliable,28 29 
allowing for consistent comparisons of within country 
inequalities across countries over time.

We acknowledge several study limitations. Firstly, 
this study does not cover all countries in all world 
regions and, because of lack of recent national survey 
data, does not include some of the countries with the 
highest caesarean section rates in the world, such as 
China and Brazil. Secondly, data from the demographic 
and health surveys in this study are based on a recall 
period of three years, whereas data from the multiple 
indicator cluster surveys are based on a recall period 
of two years before the survey. Thirdly, we used the 
latest data available from the demographic and 
health surveys and multiple indicator cluster surveys, 

but for some countries current rates may already be 
higher. Fourthly, our study investigates wealth related 
inequality but does not adjust for other relevant 
factors, such as education or place of residence. 
Finally, although assessing wealth related inequality 
in rural and urban areas separately can help provide an 
initial understanding of inequality patterns, indepth 
country specific studies are required to break down 
wealth related inequality in caesarean section and 
explain its determinants.68 Further analyses are also 
required to assess caesarean section rates in public 
and private health facilities. If there are no inequalities 
in facility level caesarean section rates, population 
level inequalities are likely due to differences in access 
to facilities between different population subgroups. 
For example, in Bhutan there was a considerable 
gradient in caesarean section rates in the population 
across wealth fifths (difference of 13.1 percentage 
points between the richest and poorest fifth); however, 
no wealth related inequality could be observed in 
caesarean section rates in health facilities, where 
about one fifth of deliveries were by caesarean section, 
regardless of wealth.

Conclusion
Equity is a prominent part of the sustainable 
development goals agenda, and the vision of a 
world with equitable and universal access to quality 
healthcare also concerns caesarean section. However, 
our analysis of wealth related inequalities in caesarean 
section rates shows that considerable inequalities 
remain both between and within countries. Continued 
measuring and monitoring of inequalities in caesarean 
section rates will be important to detect differences 
between population subgroups and identify subgroups 
with potential underuse or overuse. Policy makers 
should clearly differentiate between subgroups and 
invest in targeted policies and strategies to ensure 
equitable access to caesarean section and improve 
maternal and newborn health for all.
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