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Trends in caesarean delivery by country and wealth quintile:
cross-sectional surveys in southern Asia and sub-Saharan Africa

Francesca L Cavallaro? Jenny A Cresswell,? Giovanny VA Franca,® Cesar G Victora,® Aluisio JD Barros® &
Carine Ronsmans?

Objective To examine temporal trends in caesarean delivery rates in southern Asia and sub-Saharan Africa, by country and wealth quintile.
Methods Cross-sectional data were extracted from the results of 80 Demographic and Health Surveys conducted in 26 countries in southern
Asia or sub-Saharan Africa. Caesarean delivery rates were evaluated — as percentages of the deliveries that ended in live births — for each
wealth quintile in each survey. The annual rates recorded for each country were then compared to see if they had increased over time.
Findings Caesarean delivery rates had risen over time in all but 6 study countries but were consistently found to be lower than 5% in 18
of the countries and 10% or less in the other eight countries. Among the poorest 20% of the population, caesarean sections accounted for
less than 1% and less than 2% of deliveries in 12 and 21 of the study countries, respectively. In each of 11 countries, the caesarean delivery
rate in the poorest 40% of the population remained under 1%. In Chad, Ethiopia, Guinea, Madagascar, Mali, Mozambique, Niger and Nigeria,
the rate remained under 1% in the poorest 80%. Compared with the 22 African study countries, the four study countries in southern Asia
experienced a much greater rise in their caesarean delivery rates over time. However, the rates recorded among the poorest quintile in each
of these countries consistently fell below 2%.

Conclusion Caesarean delivery rates among large sections of the population in sub-Saharan Africa are very low, probably because of poor
access to such surgery.

Abstracts in G H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Caesarean sections, when adequately indicated, can prevent
poor obstetric outcomes and be life-saving procedures for
both the mother and the fetus.! However, at a time when the
caesarean delivery rate — as a percentage of live births - has
been rising globally,’ there is growing concern about unneces-
sary caesarean sections.” Unnecessary caesarean sections can
increase the risk of maternal morbidity, neonatal death and
neonatal admission to an intensive care unit.” At the same
time, there is also concern that - in low-income countries in
general and among the poorer sections of the populations in
such countries in particular — caesarean sections are not always
accessible, even when they are clearly indicated.’

There is no consensus on the “optimal” rate of caesarean
delivery at the population level. Although values between
5% and 15% of live births have been suggested, the basis on
which these thresholds have been proposed is not clear. Some
historical studies indicate that low maternal mortalities can be
achieved when the caesarean delivery rate is far below 15% of
live births. In the Netherlands, for example, maternal mortal-
ity had fallen below 20 deaths per 100 000 live births by 1950,
when caesarean sections were associated with less than 2% of
live births.>® The results of some ecological studies indicate
not only that no further reductions in mortality occur when
caesarean delivery rates increase above 10%, but also that rates
above 15% may be associated with additional mortality.”* The
World Health Organization (WHO) has suggested that a cae-
sarean delivery rate of 15% should be taken as a threshold that
should not be exceeded - rather than a target to be achieved.’

The lower threshold for an “acceptable” rate of caesarean
delivery has received much less attention than the upper

threshold. Extremely low rates are indications that access to
surgical care is poor and that, in consequence, women, fetuses
and neonates are dying unnecessarily. As 1 to 2% of all births
are associated with conditions that absolutely require caesar-
ean sections to save the mothers’ lives — such as obstructed
labour and complete placenta praevia — caesarean delivery
rates of less than 1% or less than 2% are thought to reflect a
real deficit in access to life-saving obstetric care and to be
associated with excess maternal mortality.”-'? Rates of at least
5% are thought to be necessary to save the greatest numbers
of both mothers and neonates, although there is little evidence
to support such a cut-off.*

National rates of caesarean delivery can mask substan-
tial within-country variation in the rates of such surgery.
For example, urban rates are consistently found to be higher
than rural rates” and the rates for the poorest sections of
the population often fall well below the national mean. In a
retrospective analysis of data from Demographic and Health
Surveys (DHSs) conducted in 42 developing countries, caesar-
ean delivery rates were often found to fall below 1% either in
the poorest quintile of the population (20 countries) or in all
but the richest quintile (six countries).’ Only in five countries
included in this analysis did the rate of caesarean delivery in
the poorest quintile exceed 5% of live births.’

With Millennium Development Goals (MDGs) 4 and 5
nearing their target date of 2015, it is timely and necessary to
assess recent progress in improving access to caesarean sec-
tions. In this paper we analyse trends in caesarean delivery
rates in southern Asia and sub-Saharan Africa over the past
15 years. We focused on countries in southern Asia and sub-
Saharan Africa because such countries account for 85% of all
maternal deaths'* and 73% of all intrapartum neonatal deaths
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globally.”” We examined caesarean
delivery rates over time and by wealth
quintile and estimated, for each country,
how many and which of the five wealth
quintiles were experiencing caesarean
delivery rates below 1%, 2% and 5%.

Methods

All of the data that we analysed - ret-
rospectively — came from DHSs, which
are nationally representative cross-
sectional household surveys in which
detailed birth histories for women of
reproductive age are collected. All of the
datasets that we used were downloaded
from the MEASURE DHS website.'* In
such surveys, socioeconomic status is
evaluated - using principal components
analysis — as a relative wealth index that
is based on household assets. These
indices then allow each surveyed house-
hold to be assigned to one of five wealth
quintiles. The data that we used came
from the countries in southern Asia or
sub-Saharan Africa that were included
in the “Countdown to 2015” initiative,"”
although only data from the 26 countries
where there had been at least two DHSs
were analysed. The countries that we
investigated were categorized into three
regions — eastern and southern Africa,
southern Asia, and western and central
Africa - according to the classification
of the United Nations Children’s Fund."

We merged all available surveys for
each country and pooled the data for all
deliveries associated with a live birth
in the 5 years preceding each survey
whenever possible. In a few surveys,
data on deliveries were only collected
for the 3 or 4 years preceding the survey.
We investigated the mode of delivery for
each singleton birth and for the neonate
who was born last in each multiple birth.

Deliveries that had been recorded
as caesareans even though they had
occurred in locations where caesarean
sections were implausible - such as
homes, dispensaries and health posts
— were recoded as vaginal deliveries.”
The data on deliveries in higher-level
facilities were excluded if informa-
tion on mode of delivery was missing.
However, the proportion of deliveries
included in a survey that had missing
information on mode of delivery never
exceeded 3.3% - recorded in a survey
in the United Republic of Tanzania in
1996 - and generally fell below 1%. The
response rate in each of the surveys that
we investigated was at least 90%.
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We used three types of analysis.
All analyses took account of sampling
weights, in addition to clustering and
stratification where appropriate. First,
we calculated caesarean delivery rates
by country and survey year. These rates
were calculated as percentages of the
deliveries that ended in live births - ex-
cluding, in multiple births, the deliveries
of all but the last born neonates. We
tested for time trends in these rates by
using a binomial log-linear regression
model® to calculate annual rates of
increase - as crude risk ratios (RRs)
per year. Since caesarean sections are
no longer a rare outcome in several of
the countries that we investigated, odds
ratios obtained with logistic regression
would have overestimated the RRs.
For each study country, annual rates of
increase in caesarean deliveries were
calculated for all the women and for
the women who fell in the two lowest
wealth quintiles combined - that is, for
the poorest 40% of the women in the
country. We also calculated caesarean
delivery rates by wealth quintile and
survey year within each country.

Finally, we categorized each delivery
according to whether the mother lived
in a rural or urban area and whether her
household’s wealth index fell above the
national median value - indicating that
the mother was “richer” - or below it -
indicating that the woman was “poorer”.
This allowed us to evaluate caesarean de-
livery rates separately for relatively poor
and wealthy urban women and relatively
poor and wealthy rural women. All of
the data analyses were performed using
Stata SE version 12 (StataCorp LP, Col-
lege Station, United States of America).

Results

Data were available for 80 surveys,
which had been conducted in four
countries in southern Asia, 11 countries
in western and central Africa and 11
countries in eastern and southern Af-
rica. The median number of surveys per
country was three, with a range of two to
four. In the surveys, data on births in the
previous 5 years (n=68), 4 years (n=1)
or 3 years (n=11) had been collected.
The total sample consisted of 686 789
deliveries - each of which had ended in
alive birth - that had occurred between
1985 and 2011.

Table 1 presents the caesarean de-
livery rates recorded in the 3 to 5 years
preceding each survey, by country and
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survey year, and the corresponding
annual rates of increase. Statistically
significant increases in caesarean de-
livery rates — varying from 2 to 19%
per year — were observed in seven of
the 11 study countries in western and
central Africa, nine of the 11 study
countries in eastern and southern Af-
rica and all four of the study countries
in southern Asia. However, only 12 of
the study countries - three in western
and central Africa, five in eastern and
southern Africa and the four in southern
Asia - showed evidence of an increase
in caesarean delivery rates among the
two lowest wealth quintiles. The crude
RRs for the annual rates of increase in
these 12 countries varied from 1.03 in
Madagascar to 1.30 in Bangladesh. We
were not able to calculate an annual rate
of increase for the poorest 40% in Chad
because caesarean deliveries had only
been reported in one year in the surveys
from Chad that we investigated.

Caesarean delivery rates were found
to be very low in the sub-Saharan Afri-
can study countries. In the most recent
survey for each country, for example, 10
of the study countries in sub-Saharan
Africa had national rates of less than
2% and only five countries - Ghana,
Kenya, Lesotho, Rwanda and Uganda
- had national rates of more than 5%.
The corresponding rates recorded in
the most recent survey in each of three
of the study countries in southern Asia
were much higher. Nepal was the only
southern Asian study country in which
the most recently recorded, national,
caesarean delivery rate was less than 5%.

Table 2 (available at: http://
www.who.int/bulletin/vol-
umes/91/12/13-117598) and Fig. 1
present the caesarean delivery rates
stratified by wealth quintile and survey.
The rates were extremely low among the
poorest quintile in every survey. In the
most recent survey for each country, for
example, the caesarean delivery rates
among the poorest quintile were less
than 1% in 12 of the study countries - all
in sub-Saharan Africa — and they were
less than 2% in all of the study countries
except Lesotho, Malawi, Rwanda, Ugan-
da and Zimbabwe. Caesarean delivery
rates among the richest quintile were
much higher in all of the study countries
but exceeded 15% only in Bangladesh,
India and Pakistan.

In the most recent survey for each
of 17 of the study countries, caesarean
delivery rates increased monotonically
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Table 1. Caesarean delivery rates and mean annual increases in such rates, by country and survey year, southern Asia and sub-Saharan
Africa, 1990-2011
Country Survey period Annual increase®
Before 1997 1997-2001 2002-2006 2007-2011 Allwomen Women in two
poorest quintiles
Year Rate’(%) VYear Rate®(%) VYear Rate*(%) Year Rate®(%) % (95% Cl) % (95% Cl)

Southern Asia

Bangladesh 2000 237 2004 338 2007 7.52 1.19(1.16-1.22) 1.30(1.19-1.42)

India 1992 240 1999 6.82 2006 8.37 1.09 (1.08-1.10) 1.09 (1.07-1.11)

Nepal 1996 0.83 2001 0.82 2006 263 2011 4.59 1.15(1.12-1.17) 1.13 (1.05-1.21)

Pakistan 1991 2.30 = = 2006 7.15 = = 1.08 (1.06-1.10) 1.11 (1.05-1.17)

Western and

central Africa

Benin 1996 1.94 2001 3.20 2006 343 - 1.05 (1.03-1.07) 1.03 (0.99-1.08)

Burkina Faso 1993 1.08 1999 1.06 2003 0.64 2010 1.81 1.04 (1.02-1.06) 1.03 (0.98-1.09)

Cameroon 1991 1.87 1998 217 2004 1.94 - - 1.00 (0.97-1.03) 0.94 (0.87-1.01)

Chad 1997 0.38 2004 044 - - 0.99 (0.91-1.06) —*

Cote d'lvoire 1994 042 1999 1.91 2005 4.66 1.18 (1.12-1.23) 1.17 (1.09-1.26)

Ghana 1993 3.79 1998 3.69 2003 3.69 2008 6.46 1.04 (1.02-1.06) 1.06 (1.01-1.10)

Guinea 1999 1.50 2005 1.66 - - 1.01 (0.96-1.06) 0.97 (0.84-1.09)

Mali 1996 0.30 2001 0.90 2006 0.91 = = 1.07 (1.03-1.11) 1.08 (0.99-1.17)

Niger = 1998 0.50 2006 0.97 1.07 (1.02-1.12) 1.11(0.95-1.27)

Nigeria 1990 1.85 = = 2003 1.66 2008 1.73 1.00 (0.98-1.01) 0.94 (0.91-0.97)

Senegal = = = = 2005 2.87 2011 4.75 1.05 (1.01-1.09) 1.11(1.04-1.17)

Eastern and

southern

Africa

Ethiopia = = 2000 0.63 2005 0.97 2011 1.44 08 (1.05-1.11) 0(0.99-1.21)

Kenya 1993 4.31 1998 540 2003 393 2009 5.81 02 (1.00-1.03) 00 (0.97-1.03)

Lesotho = = 2004 5.05 2009 6.54 06 (1.0 10) 02 (0.95-1.09)

Madagascar 1997 047 2004 1.01 2009 142 1.07 (1.03-1.12) 1.02 (0.91-1. B)

Malawi 1992 3.14 2000 2.71 2004 2.95 2010 453 1.03 (1.02-1.05) 1.03 (1.01-1.05)

Mozambique 1997 1.96 2003 1.83 1.00 (0.93-1.07) 0.85 (0.62-1.09)

Rwanda 1992 1.39 2000 2.09 2005 2.94 2010 6.94 1.11(1.10-1.13) 1.12 (1.10-1.15)

Uganda 1995 2.1 2000 2.52 2006 3.02 201 522 1.06 (1.05-1.08) 1.06 (1.03-1.09)

United Republic 1996 2.14 1999 2.83 2004 3.10 2010 4.25 1.05 (1.03-1.07) 1.05 (1.01-1.08)

of Tanzania

Zambia 1996 1.73 2002 1.97 2007 2.82 1.04 (1.02-1.07) 1.07 (1.01-1.12)

Zimbabwe 1994 5.55 1999 6.79 2005 4.70 2010 4.44 0.98 (0.97-0.99) 0.95 (0.92-0.98)

(l, confidence interval.

@ Caesarean delivery rates are expressed as percentages of the deliveries that ended in a live birth, excluding all but the last born of the neonates delivered in each
multiple birth. These rates take into account sampling weights.

® The 95% Cls take into account sampling clusters, strata and sampling weights.

¢ In the Demographic and Health Surveys that have been conducted in Chad, only two caesarean deliveries have ever been recorded among women in the lowest

two percentiles for wealth, both of them in 1992.

from the lowest quintile for wealth to
the highest (Table 2). In the other nine
study countries, the between-quintile
variation in the rates was very small. In
10 of the study countries in sub-Saharan
Africa - seven in western and central
Africa and three in eastern and southern
Africa - caesarean delivery rates of less
than 1% had been recorded among the
poorer 40% or 60% of women. In eight
of these countries - Chad, Ethiopia,
Guinea, Madagascar, Mali, Mozambique,
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Niger and Nigeria — the poorer 80% of
women had caesarean delivery rates of
less than 1%. The poorest quintile in
three of the study countries in southern
Asia had caesarean delivery rates of more
than 1%. In Nepal, however, the corre-
sponding rate for the two lowest quintiles
for wealth combined was less than 1%. In
seven of the eight study countries that
had national rates above 5%, the overall
rate for the three lowest wealth quintiles
combined was less than 5%.

In the most recent surveys, caesare-
an delivery rates were highest among the
“urban richer” in all 26 study countries
and lowest among the “rural poorer” in
18 of the study countries (Table 3). In all
four study countries in southern Asia,
the caesarean delivery rate was higher
among the “rural richer” than among the
“urban poorer”; the absolute difference
ranged from 2.6% in Nepal (95% confi-
dence interval, CI: —=2.0 to 7.2) to 10.2%
in Bangladesh (95% CI: 7.7 to 12.7).
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Fig. 1. Caesarean delivery rates® by country, survey year and wealth quintile, southern Asia and sub-Saharan Africa, 1990-2011

30

25+

20+

Caesarean delivery rate (% of deliveries)
|

Quintile 1

Quintile 2

Quintile 3

Quintile 4

Quintile 5

---- link between data from each survey
— Caesarean delivery rate of 1%

— Caesarean delivery rate of 2%

Lo XxD>en

Country and year of survey

¢ As percentages of the deliveries that ended in live births.
Note: The wealth quintile to which each surveyed household belonged was categorized as 1, 2, 3, 4 or 5. Quintile T comprised the poorest 20% of households and

Quintile 5 comprised the richest 20%.

Of the study countries in sub-Saharan
Africa, however, only Ghana and Kenya
had markedly higher caesarean delivery
rates in the “rural richer” than in the “ur-
ban poorer” - with absolute differences
of 5.0% (95% CI: 0.3 to 10.3) and 6.7%
(95% CI: 3.0 to 10.4), respectively. In six
western African and two eastern African
countries, the rural women - whether
“richer” or “poorer” - had caesarean
delivery rates of less than 2%.

Discussion

Although caesarean delivery rates have
been rising in almost all of the countries
that we investigated in southern Asia and
sub-Saharan Africa, they remain aston-
ishingly low. In our analysis, 18 countries
still had national rates of less than 5%
recorded in their most recent surveys,
and none of the study countries had a na-
tional rate above 10%. Caesarean sections
were extremely rare among the poor: they
were below 1% for the poorest 20% of
the population in each of 12 countries,
the poorest 40% in 11 countries and the

poorest 80% in eight countries. They fell
below 2% for the poorest 20% in each of
21 countries. Over the study period, the
study countries in southern Asia experi-
enced a much greater rise in caesarean
delivery rates than the countries that
we investigated in sub-Saharan Africa.
Nevertheless, in the most recent surveys
that we included in our analysis, the rates
among the poorest 20% of the popula-
tions remained below 2% in all four of the
southern Asian study countries.

The low rates of caesarean delivery
in sub-Saharan Africa are presumably a
reflection of very low levels of access to
caesarean sections, which are themselves
associated with extremely poor access to
emergency surgical care in general.”** A
recent study in Ghana, Kenya, Rwanda,
Uganda and the United Republic of
Tanzania - five countries included in
our study - revealed massive gaps in the
infrastructure for emergency surgical
care.” Fewer than 50% of the hospitals
surveyed had dependable running water
and electricity, and only 19-50% of the
hospitals provided 24-hour emergency

Bull World Health Organ 2013;91:914-922D I doi: http://dx.doi.org/10.2471/BLT.13.117598

care.” Countries in sub-Saharan Af-
rica generally have few skilled workers
able to perform surgery - including
caesarean sections — and most of their
qualified doctors live in urban areas.”>*
In the present study, caesarean delivery
rates were extremely low among both
the richer and poorer women who lived
in rural areas, where structural and
workforce constraints may be the most
important barriers to access.

A household’s ability to pay for the
surgery is thought to be an important
determinant of caesarean deliveries.”*
The cost of emergency caesarean sec-
tions can be catastrophic for house-
holds.>*¢ Although user fee exemptions
have been one of the key strategies to
increase access to delivery care in sub-
Saharan Africa,” their impact on caesar-
ean delivery rates has yet to be rigorously
evaluated. While such fee exemptions
may have contributed to the rises seen
in caesarean delivery rates in countries
such as Ghana and Senegal,”** such rises
cannot be categorically attributed to the
exemptions. Furthermore, a household’s
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Table 3. Caesarean delivery rates among richer and poorer women in urban and rural areas, southern Asia and sub-Saharan Africa,

2003-2011

Country Caesarean delivery rate Absolute difference® (95% Cl)
Rural poorer  Ruralricher  Urban poorer  Urban richer

Southern Asia
Bangladesh 229 11.52 1.32 20.37 10.19 (7.73 t0 12.65)
India 3.59 15.23 5.99 21.75 9.25 (74410 11.05)
Nepal 1.51 7.03 4.40 17.24 263(-197t07. 23)
Pakistan 2.00 10.50 1.65 14.97 8.85(6.531t0 11.18)
Western and central Africa
Benin 1.76 3.00 1.78 7.23 22 (0.26t0 2.19)
Burkina Faso 0.76 148 3.23 6.11 75 (-3.35t0-0.16)
Cameroon 0.51 1.79 1.75 4.11 0.04 (14610 1.53)
Chad 0.18 033 0.00 1.53 0.33 (-0.19t0 0.84)
Cote d'lvoire 1.39 7.17 4.04 7.30 3(-9.19to0 15.44)
Ghana 3.22 9.50 449 10.80 01 (-0.27 t0 10.30)
Guinea 0.38 1.77 0.71 4.76 06 (-0.71 10 2.83)
Mali 0.27 0.69 141 2.39 -0.72 (-2.23t00.79)
Niger 0.34 0.37 1.93 4.60 57 (=5.66 t0 2.53)
Nigeria 0.35 249 0.67 4.05 82 (0.99 to 2.66)
Senegal 137 2.89 2.62 9.77 0.28 (-2.15t0 2.70)
Eastern and southern Africa
Ethiopia 0.39 0.63 1.17 838 -0.54(-2.20t0 1.12)
Kenya 3.21 9.41 2.69 11.16 6.72 (3.02 t0 10.43)
Lesotho 335 7.71 8.23 11.50 -0.52 (-1236 t0 11.32)
Madagascar 032 2.08 1.62 5.89 046 (-1.87 10 2.80)
Malawi 3.23 4.96 2.94 8.44 202 (-131t05.34)
Mozambique 032 1.14 0.94 5.99 0.20 (-1.10t0 1.51)
Rwanda 5.01 6.70 7.51 17.53 -0.81 (-5.72 t0 4.09)
Uganda 2.76 591 7.55 13.96 -1.63 (-8.02 t0 4.76)
United Republic of Tanzania 2.30 4.55 0.95 9.96 3.60 (1.70t0 5.51)
Zambia 1.22 3.25 0.00 590 3.25(1.79t0 4.70)
Zimbabwe 2.88 3.68 2.67 8.19 1.01 (=272 to 4.74)

(l, confidence interval.

¢ Caesarean delivery rates are expressed as percentages of the deliveries that ended in a live birth, excluding all but the last born of the neonates delivered in each
multiple birth. They take into account sampling weights. The corresponding Cls take into account sampling weights, clustering and stratification. Women who lived
in households that had wealth indices that fell above the national median value were considered to be “richer’, whereas other women were categorized as “poorer”.

® The caesarean delivery rate for the rural richer minus the corresponding rate for the urban poorer.

Note: The data presented come from the most recently published Demographic and Health Survey in each country.

ability to pay for surgery may not be
the main barrier to caesarean sections
in settings where the necessary health
facilities are sparsely distributed.”

The rapid rises seen in caesarean
delivery rates in southern Asia over our
study period are somewhat surprising,
given that most births in this region
still take place at home. In the latest
DHSs for Bangladesh, India, Nepal and
Pakistan, for example, only 15%, 39%,
37% and 35% of the recorded deliveries
occurred in a health facility, respectively
(data not shown). However, many of
these deliveries probably took place in
private hospitals,” where obstetricians
and general practitioners are available
to lead delivery care and the incentives
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to perform caesarean sections may be
relatively greater.” This may explain why
such large proportions of the women
who delivered in health facilities in
Bangladesh, India, Nepal and Pakistan
- 51%, 22%, 12% and 20%, respec-
tively — had caesarean sections (data
not shown). In the present analysis,
caesarean delivery rates in the richest
quintile were found to be more than 15%
in Bangladesh, India and Pakistan, and
the rates among the “rural richer” in all
four study countries in southern Asia
were found to be substantially higher
than those among the “urban poorer”
In every country that we investi-
gated, caesarean delivery rates among
the women in the richest quintile were
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much higher than the rates seen in the
poorest quintile. This difference was
particularly noticeable in Bangladesh,
India and Pakistan, where the poorest
quintile probably receives fewer caesar-
ean sections than are indicated, while
the richest quintile receives too many
- increasing maternal and neonatal
morbidity.”” In general - as postulated
by the “inverse equity hypothesis” - the
wealthy are more likely to adopt new
medical interventions than the poor,
often leading to increased health in-
equalities - at least in the short term.>
In southern Asia, however, the richest
mothers appear to be receiving more
caesarean sections than are warranted,
with potentially adverse effects.
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Our analysis has several limitations.
First, we only had data for 26 of the 48
countries in sub-Saharan Africa and
southern Asia that were included in
the “Countdown to 2015” initiative.".
Second, the dates of the most recently
published survey varied substantially
between countries, and some countries
may have made more progress since
their most recent survey. The last avail-
able survey data for seven of the 11 study
countries in western and central Africa
were collected before 2007. Third, the
caesarean delivery rates estimated in
household surveys - generally from
the statements of women of reproduc-
tive age — tend to be higher than the
rates estimated from the records of the
corresponding health facilities where
caesarean deliveries may be performed."”
However, the facility-derived estimates
tend to fall within the 95% ClIs of the
corresponding household survey esti-
mates."” Fourth, the wealth index used
in the DHSs has several inherent biases
that require careful scrutiny. The type
of household assets investigated varies
between the surveys, and the wealth
index — which represents a household’s
wealth relative to other households
in one particular country at the time
of the survey - should not be used to
compare absolute levels of wealth be-
tween surveys. The association between
household wealth and residence in an
urban or rural area may be complex.*
Although those who live in urban areas
are typically richer than their rural
counterparts, the intrinsic meaning of
the underlying wealth associated with
many assets differs according to the
area. We used national wealth indices
- rather than urban- and rural-specific
wealth indices - to enable direct com-
parisons between the richer and poorer
halves of the populations in rural and
urban areas. We were unable to analyse
caesarean delivery rates according to
wealth quintiles separately for urban and
rural residents because the sample was
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too small, particularly in terms of the
number of women from “urban poorer”
households. Fifth, some women may
have contributed more than one birth
to the sample. However, restricting the
analysis to only one birth per woman did
not alter our findings (data not shown).
Lastly, when computing annual rates
of increase, we assumed that caesarean
delivery rates increased in log-linear
fashion. Our conclusions were, however,
unaltered when RRs for the increases
were calculated by comparing one sur-
vey to the next (data not shown).
Programmes to reduce maternal
and neonatal mortality should have
clear indicators to identify need, moni-
tor implementation and change the
course of action, as required.’ There has
been a reluctance to include caesarean
delivery rates as a core indicator for the
monitoring of safe motherhood pro-
grammes, partly because the thresholds
for “acceptable” or target rates are so
uncertain, and partly because such an
indicator may be perceived as promot-
ing the unnecessary medicalization of
obstetric care. However, this reluctance
is unjustified, particularly when very
low thresholds are set for the minimum
rate. While caesarean delivery rates
cannot be a substitute for the measure-
ment of levels of maternal mortality,
caesarean rates among the poor should
be a key indicator for measuring prog-
ress towards achieving MDG 5. In the
post-2015 health agenda — where the
focus is shifting towards measuring
the coverage for essential interventions
— rates of caesarean delivery among
the poor will be critical indicators of
access to emergency obstetric care. In
addition, as general childhood mortal-
ity is reduced, neonatal deaths become
relatively more important and access
to caesarean sections — when indicated
to save the fetus - increases in relative
importance as well. Although estimates
of the caesarean delivery rate required
for indications related to the fetus are

imprecise,” this rate is unlikely to be less
than 5% of all births.

Despite the encouraging progress
made in increasing national rates of
caesarean delivery, large sections of
the population in sub-Saharan Africa
still lack access to life-saving caesarean
sections, and women and children -
particularly poor women and their
children - are dying as a consequence.
Improvements in access to caesarean
sections will require massive invest-
ments in health system strengthening,
particularly in terms of addressing
shortages in the health workforce and
the infrastructure gaps in rural hospi-
tals.”® The human resource challenge
could be partly addressed by allowing
clinical officers to perform caesarean
deliveries,” although the sustainability
of this strategy when implemented on
a large scale remains uncertain. How-
ever, as long as hospitals lack the core
infrastructure to perform surgery safely
- including access to water and electric-
ity — one cannot begin to address the
emergency obstetric needs of pregnant
women in sub-Saharan Africa. l
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Résumé

Tendance de I'accouchement par césarienne par pays et quintile de richesse: études transversales en Asie du Sud et en Afrique

sub-saharienne

Objectif Examiner les tendances temporelle des taux d'accouchement
par césarienne en Asie du Sud et en Afrique sub-saharienne, par pays
et quintile de richesse.

Méthodes Les données transversales ont été extraites des résultats de
80 Enquétes Démographiques et Sanitaires menées dans 26 pays en
Asie du Sud ou en Afrique sub-saharienne. Les taux d'accouchement
par césarienne ont été évalués — sous forme de pourcentages des
accouchements qui ont abouti a une naissance vivante — pour chaque
quintile de richesse dans chaque enquéte. Les taux annuels enregistrés
pour chaque pays ont alors été comparés pour voir s'ils avaient
augmenté au fil du temps.

Résultats Les taux d'accouchement par césarienne ont augmenté au
fil du temps dans chaque pays étudié mais ils sont systématiquement
inférieurs a 5% dans 18 des pays et inférieurs ou égaux a 10% dans 8
autres pays. Parmila couche des 20% les plus pauvres de la population,

les césariennes représentaient moins de 1% et moins de 2% des
accouchements dans, respectivement, 12 et 21 pays étudiés. Dans
chacun des 11 pays, le taux d'accouchement par césarienne dans la
couche des40% les plus pauvres de la population est resté sous 1%. Au
Tchad, en Ethiopie, en Guinée, a Madagascar, au Mali, au Mozambique,
au Niger et au Nigéria, le taux est resté sous 19 dans la couche des 80%
les plus pauvres. Si l'on compare avec les 22 pays africains étudiés, les
4 pays étudiés en Asie du Sud ont connu une plus grande augmentation
de leur taux d'accouchement par césarienne au fil du temps. Cependant,
les taux enregistrés au sein du quintile le plus pauvre dans chacun de
ces pays chute systématiqguement sous 2%.

Conclusion Les taux d'accouchement par césarienne au sein de larges
couches de la population en Afrique sub-saharienne sont trés faibles,
probablement a cause du manque d'acces a un tel acte chirurgical.

Pesiome

TeHAeHUMYN NPUHATNA POJOB NOCPECTBOM KecapeBa CeUeHUs B 3aBUCMMOCTM OT CTPaHbl U YPOBHSA
6narococTosiHUA: NepeKkpecTHoe uccnepoBaHue B l0xHom A3un n ctpaHax Adppuku toxkHee Caxapbl

Llenb /13yunTb BpemeHHble TeHAeHUMN YacTOTbl MPUHATMA POAOB
NocpeaCcTBOM KecapeBa ceveHus B KOHOM A3nn 1 cTpaHax AGpUKm
toxHee Caxapbl B 3aBUCUMOCTI OT CTPAHbI 1 YPOBHSA 611aroCOCTOAHNS.
MeToppi [laHHble AnA nepeKpecTHOro 1ccneaoBanHua Obiv NosyyeHs
13 pe3ynsTaTos 80 AemorpadruecKix U MeanLMHCKIX 00Ce10BaHWIN,
npoBefeHHbIX B 26 cTpaHax lOxHOM A3l 1 cTpaHax AGpUKK oxKHee
Caxapbl. B KaxxaoM 1ccneoBaHMm MPoV3BOAMAACh OLEHKa YaCToTbl
NPUHATAA POAOB NOCPEACTBOM KeCapeBa CeUeHMA Kak MPOLIEHTHOTO
nokasaTena PofoB, KOTOpble 3aBEPWNANCG POXKAEHUEM KMUBOMO
pebeHKa, MO OTHOWEHMIO K YPOBHIO 611arococToaHmA. 3aTem
NPON3BOANAOCH CPABHEHME FOAOBbIX MOKa3aTeNer, NonyyYeHHbIX

ANA KKLOW CTPaHbl, C Lebio BbIABNEHWA NOBbILWEHMA KONMYECTBa
TaKMx onepaunit.

Pesynbrathl Bo BCex mccneayemblix cTpaHax Obln oTMeuveH
POCT KOMMYecTBa Nprema pPOAOB METOLOM KecapeBa CeyeHus,
HO BblABNEHHble Moka3atenu Obinn CTabunbHO HUKe 5% B
BOCeMHaaLaTh cTpaHax 1 10% nnmn meHee B OCTasbHbIX BOCbMM
cTpaHax. Cpean camblx 6efiHbix 20% HaceneHusa NPUHATE POLOB
MeTOAOM MPOBEeleHNA KecapeBa CeueHna CoCTaBuno meHee 2%
POAOB B 21 nccneayemon cTpaHe 1 meHee 1% pooB B OCTaNbHbIX
12 nccnepyemblx cTpaHax. B 11 cTpaHax YacToTa NpUHATUA poaoB
METOAOM KecapeBa ceveHns B 40% OefHelwen YacTv HaceneHus
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cocTaBnana mexee 1%. B Pecnybnuke Yag, Sdvonuu, MBuHee,
Maparackape, Manu, Mo3ambuke, Hurepe v Hurepum konmuectso
KecapeBbIX CeUYeHWn CoCTaBnano MeHee 1% ana 80% GeaHenen
YaCTM HaceneHwa. B cpaBHeHW € 22 nccneyembiMy abprKaHCKMMM
CTPaHaMM B YeTblpex nccnedyemblx CTpaHax FoHoOM A3 C TeueHrem
BpEMEH BbINIO OTMEUEHO 3HAUUTENBHOE YBEMUeHVe KONMMYeCTBa
POLOB, MPUHMMAEMbIX C MOMOLLbIO KecapeBa ceyeHud. Tem He
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MeHee, YacToTa NPOBEAEHVIA 3TOM onepaLinm B Camblx OeiHbIX CI0AX
HaceneHna 3TMx CTpaH CTabunbHO cocTasnana Mexee 2%.

BbiBop YacToTa mprema poAoOB METOAOM KecapeBa CeyeHuA
AnA Gonblwmx rpynn HaceneHusa ctpaH Adprikn toxHee Caxapbl
ABNAETCA OUYEHb HU3KOW, BEPOATHO, M3-3a HW3KOW [OCTYMHOCTK
TaKux onepaumn.

Resumen

Tendencias en el parto por cesarea por pais y quintil de riqueza: encuestas transversales en Asia meridional y Africa

subsahariana

Objetivo Analizar las tendencias temporales de las tasas de parto por
cesarea en Asia meridional y Africa subsahariana, por pais y por quintil
de riqueza.

Métodos Se obtuvieron datos transversales de los resultados de
80 encuestas de demografia y salud realizadas en 26 paises de Asia
meridional y Africa subsahariana. Se evaluaron las tasas de parto por
cesarea, como porcentaje de los partos que terminaron en nacimientos
vivos, en cada quintil de ingresos en cada encuesta. Se compararon
las tasas anuales registradas de cada pais para comprobar si habfan
aumentado con el tiempo.

Resultados Las tasas de parto por cesdrea han aumentado con el
tiempo entodos los paises de estudio, excepto seis. Sin embargo, se halld
que lastasas son sistematicamente inferiores al 5% en 18 de los paisesy
al 10% o menos en los otros ocho paises. Entre el 20% de la poblacién

més pobre, las cesdreas representaron menos del 1%y menos del 2% de
los partosen 12y 21 de los paises de estudio, respectivamente. En cada
unodelos 11 paises, la tasa de parto por cesérea del 40% de la poblacién
pobre se mantuvo por debajo del 1%. En el Chad, Etiopfa, Guinea,
Madagascar, Mali, Mozambique, Niger y Nigeria, la tasa se mantuvo por
debajo del 19% en el 80% de la poblacién pobre. En comparacion con
los 22 paises africanos de estudio, los cuatro paises de estudio de Asia
meridional experimentaron un mayor aumento en sus tasas de parto
por cesdrea a lo largo del tiempo. Sin embargo, las tasas registradas en
el quintil méas pobre de cada uno de estos paises se redujeron de forma
constante por debajo del 2%.

Conclusion Las tasas de parto por cesdrea en amplios sectores de la
poblacion del Africa subsahariana son muy bajas, probablemente debido
a la falta de acceso a este tipo de cirugfa.
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Table 2. Caesarean delivery rates by wealth quintile and survey year, southern Asia and sub-Saharan Africa, 1990-2011

Region, country and Caesarean delivery rate® (%) Cumulative Quintiles with cumulative

wealth quintile® rate® (%) rate of:¢
1990-1996 1997-2001 2002-2006 2007-2011 <1% <2% <5%

Southern Asia

Bangladesh None Tand 2 1-4

1 — 0.26 0.08 1.75 1.75

2 - 046 0.84 1.87 1.81

3 = 0.58 1.58 3.34 2.28

4 = 2.13 3.17 8.52 3.71

5 - 11.31 14.23 25.69 7.52

India None 1 1-3

1 044 1.97 151 = 1.51

2 0.79 243 343 - 241

3 1.69 4.67 6.84 - 3.70

4 2.70 9.57 12.30 - 551

5 8.16 20.18 2554 - 837

Nepal Tand2 Tand?2 1-5

1 0.00 0.16 0.80 0.98 0.98

2 042 0.27 0.54 0.85 0.92

3 0.76 0.17 0.86 461 2.05

4 1.07 1.07 1.97 7.09 3.07

5 2.72 3.56 11.81 14.04 4.59

Pakistan None Tand?2 1-4

1 0.00 = 1.75 = 1.75

2 0.84 = 2.15 = 1.94

3 0.63 = 4.96 = 2.87

4 1.79 = 10.75 = 4.58

5 843 = 19.61 = 7.15

Western and central Africa

Benin None 1-3 1-5

1 0.66 1.65 1.28 - 1.28

2 1.18 2.14 2.21 - 1.72

3 0.86 1.25 1.85 - 1.76

4 3.85 2.58 3.70 - 2.23

5 437 10.82 9.59 - 343

Burkina Faso 1-3 1-5 1-5

1 0.28 061 0.20 0.74 0.74

2 0.28 1.63 043 0.95 0.85

3 0.81 0.96 0.21 0.90 0.86

4 0.54 0.55 0.70 2.07 1.16

5 4.10 1.71 2.23 551 1.81

Cameroon 1-3 1-5 1-5

1 1.03 0.34 0.52 - 0.52

2 1.36 1.28 0.65 = 0.58

3 1.32 2.91 1.60 = 0.89

4 2.18 2.91 346 = 1.44

5 3.36 4.52 4.72 = 1.94

Chad 1-5 1-5 1-5

1 = 0.00 0.00 = 0.00

2 = 0.13 0.00 = 0.00

3 = 0.31 0.56 = 0.19

4 = 0.64 0.29 = 0.22

5 = 0.92 1.44 = 0.44
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Region, country and Caesarean delivery rate” (%) Cumulative Quintiles with cumulative
wealth quintile® rate® (%) rate of:
1990-1996 1997-2001 2002-2006 2007-2011 <1% <2% <5%

Cote d'lvoire 1 1and?2 1-5

1 0.00 0.59 0.66 - 0.66

2 0.12 0.87 2.39 - 1.55

3 0.12 1.01 3.83 - 2.24

4 043 3.00 8.54 - 3.79

5 192 5.66 947 - 4.66

Ghana None 1 1-3

1 2.12 1.00 1.53 1.24 1.24

2 0.21 157 1.61 4.64 2.82

3 2.23 3.20 1.96 7.77 422

4 442 432 3.88 8.22 5.12

5 11.80 12.40 12.58 14.57 6.46

Guinea 1-4 1-5 1-5
- 0.40 0.33 - 033

2 - 0.31 0.38 - 0.35

3 - 0.75 1.15 - 0.60

4 - 2.04 1.82 - 0.86

5 - 5.10 6.29 - 1.66

Mali 1-5 1-5 1-5

1 0.08 039 035 - 035

2 0.00 036 032 - 033

3 0.00 061 031 - 033

4 0.48 0.98 1.04 - 0.50

5 1.06 2.46 2.83 - 091

Niger 1-5 1-5 1-5
- 0.13 0.14 - 0.14

2 - 0.14 0.56 - 0.34

3 - 0.27 0.34 - 0.34

4 - 0.68 0.32 - 0.34

5 - 1.52 3.84 - 0.97

Nigeria 1-4 1-5 1-5

1.07 - 0.55 0.25 0.25

2 0.76 - 0.68 0.40 032

3 3.78 - 0.68 0.84 047

4 1.62 - 1.48 243 0.89

5 2.73 - 587 5.85 173

Senegal None Tand?2 1-5

1 - - 0.58 1.20 1.20

2 - - 1.02 1.71 1.45

3 - - 1.46 3.68 2.11

4 - - 6.34 6.25 3.07

5 = = 6.77 13.56 475

Eastern and southern Africa

Ethiopia 1-4 1-5 1-5

1 - 0.06 0.03 0.13 0.13

2 - 0.08 0.28 0.44 0.28

3 - 0.13 0.15 0.64 0.40

4 - 0.15 043 0.49 0.42

5 = 342 528 7.21 144

(continues. . .)
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Region, country and Caesarean delivery rate® (%) Cumulative Quintiles with cumulative

wealth quintile® rate® (%) rate of:¢
1990-1996 1997-2001 2002-2006 2007-2011 <1% <2% <5%

Kenya None 1 1-4

1 1.52 2.07 1.21 1.59 1.59

2 3.21 2.80 292 2.98 2.22

3 3.62 490 242 5.69 3.22

4 541 7.59 311 6.70 3.98

5 9.07 11.75 10.94 13.74 5.81

Lesotho None None 1-4

1 - - 2.51 2.50 2.50

2 - - 394 3.83 3.12

3 = = 4.74 5.75 392

4 = = 5.87 7.07 473

5 = = 9.04 14.97 6.54

Madagascar 1-4 1-5 1-5

1 = 0.35 0.14 0.17 0.17

2 = 0.00 0.32 0.53 0.34

3 = 0.67 0.61 0.59 041

4 = 0.54 2.76 1.20 0.57

5 = 1.09 2.22 6.61 142

Malawi None None 1-5

1 1.66 2.23 3.04 2.93 2.93

2 2.20 2.09 235 345 3.19

3 3.03 2.16 2.16 3.92 343

4 3.05 2.32 323 453 3.68

5 6.16 522 4.50 8.93 453

Mozambique 1-4 1-5 1-5

1 = 041 0.28 = 0.28

2 = 0.81 0.23 = 0.26

3 - 1.27 0.59 - 0.37

4 - 2.82 2.15 - 0.72

5 - 498 7.73 - 1.83

Rwanda None None Tand?2

1 1.32 1.01 1.27 4.80 4.80

2 0.60 130 2.13 5.08 493

3 1.01 1.24 1.70 6.78 5.50

4 1.50 1.80 248 5.61 5.53

5 272 5.59 7.84 13.99 6.94

Uganda None None 1-4

1 0.68 1.22 1.41 2.19 2.19

2 0.83 2.27 1.76 3.21 2.69

3 1.21 1.63 2.94 3.91 3.07

4 2.26 1.71 2.89 5.79 3.66

5 6.08 6.80 7.27 12.14 522

United Republic of Tanzania None Tand?2 1-5

1 0.97 0.80 0.99 1.64 1.64

2 138 1.28 2.06 2.28 1.98

3 2.14 2.21 2.88 3.24 240

4 1.46 4.07 2.87 5.57 3.09

5 5.29 6.88 8.19 11.30 4.25
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Region, country and Caesarean delivery rate® (%) Cumulative Quintiles with cumulative

wealth quintile® rate® (%) rate of:¢
1990-1996 1997-2001 2002-2006 2007-2011 <1% <2% <5%

Zambia None 1-4 1-5

1 0.24 - 0.53 1.20 1.20

2 1.01 - 1.01 1.22 1.21

3 1.10 = 1.18 1.37 1.26

4 2.82 = 2.86 4.53 1.99

5 3.89 = 563 8.12 2.82

Zimbabwe None None 1-5

1 424 4.54 1.87 246 246

2 5.98 5.63 2.94 2.57 2.51

3 5.31 535 3.80 3.30 2.75

4 534 7.85 6.47 6.15 3.61

5 7.39 10.52 10.08 8.95 4.44

? The wealth quintile to which each surveyed household belonged was categorized as 1, 2, 3,4 or 5. Quintile T comprised the poorest 20% of households and Quintile
5 comprised the richest 20%.

® Caesarean delivery rates are expressed as percentages of deliveries that ended in a live birth, excluding all but the last born of the neonates delivered in each
multiple birth. They take into account sampling weights.

¢ The caesarean delivery rate — in this and any poorer quintiles cumulatively — in the most recent survey included in the analysis.

9 Values from the most recent survey included in the analysis.
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