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Abstract

Objective

To estimate the additional number of needed CS (cesarean section) that would be required in
countries with lower than recommended national rates, as well as the number of excess CS in
countries in which the procedure is arguably overused and to understand the resource-use

implications of the 'needed' and 'excess' CS.
Methods

We obtained data on the number of CS performed in 137 countries, accounting for
approximately 95% of global births for that year. Countries with C-section rates below 10%
were considered to show underuse, while countries with rates above 15% were considered to
show overuse. We estimated the units costs and the quantities of the physical inputs needed in

performing CS. Only the marginal costs of the C-section procedure itself were included.
Results

A total of 54 countries had C-section rates below 10%, whereas 69 showed rates above 15%. 14
countries had rates between 10 and 15%. We estimated that in 2008, 3.18 million additional CS
were needed and 6.20 million unnecessary sections were performed. The cost of the global
“excess” CS was estimated to amount to approximately U$S 2.32 billion, while the cost of the

global “needed” CS on approximately U$S 432 million.

Conclusions

Worldwide, CS that are possibly medically unnecessary appear to command a disproportionate
share of global economic resources. CS arguably function as a barrier to universal coverage
with necessary health services. 'Excess’ CS can therefore have important negative implications

for health equity both within and across countries.



Introduction

Cesarean section (CS) was introduced in clinical practice as a life saving procedure both for the
mother and the baby. As other procedures of some complexity, its use follows the health care
inequity pattern of the world: underuse in low income settings, and adequate or even

unnecessary use in middle and high income settings. [1-4]

Several studies have shown an inverse association between CS rates and maternal and infant
mortality at population level in low income countries where large sectors of the population lack
access to basic obstetric care. [2-4] On the other hand, CS rates above a certain limit have not
shown additional benefit for the mother or the baby, and some studies have even shown that

high CS rates could be linked to negative consequences in maternal and child heath. [2,3,5-8]

Bearing in mind that in 1985 the World Health Organization (WHQ) stated: "There is no
justification for any region to have CS rates higher than 10-15%", [9] we set out to update
previous published estimates of CS rates worldwide [2-3], and calculate the additional number
of CS that would be necessary in those countries with low national rates as well as the number
of CS in excess in countries in which CS is overused. In addition to understand the resource-use
implications of the 'needed' and 'excess' procedures, we performed a global costing analysis of

both categories of C-section.

Methods

Sources of data and estimation of national CS rates

We obtained national cesarean section rates from several data sources as explained below.

CS rates from routine statistical surveillance systems reports or national surveys from
government health offices were considered to provide nation-wide estimates (12 countries).
CS rates retrieved from the WHO Health Indicators Database [10], the WHO European
Health for all database [11], or the 2005 WHO World Health Report [12] were assumed as
national CS rates unless stated otherwise (52 countries).

CS rated reported in national surveys including the Demographic and Health Surveys (DHS).
The DHS reports from surveys conducted since 1990 [13] were included and considered

nationally representative (59 countries).



IV. CS rates published in the literature (13 countries) or personal comunication by the ministry
of health (1 country) were considered to provide country-level estimates if they specifically
stated that the figures represented country rates. In published manuscripts reporting hospital
CS rates (only considering births occurred at hospital level), we considered them national
rates if the country had a proportion of deliveries at health facilities >90%. For countries with
a proportion of hospital deliveries <90% the same assumption would result in overestimates
of CS national rates. Thus, in those cases we adjusted the rate by multiplying the CS rate by
the proportion of births in health facilities. When the proportion of hospital deliveries was not

available, we used the proportion of births attended by skilled health personnel (4 countries).

When country data were available for several years or several sources, the most recent data
were retrieved. In cases in which data from different sources differed, the most reliable source
was used at the authors’ judgement. Sources of data for each included country are shown in
Web Table 1

Estimation of worldwide number of CS needed and in excess

The annual number of CS performed in each country was calculated multiplying the CS rate by
the annual number of births. The number of births was obtained from health statistics provided
by UNICEF for year 2008 [14]. Data by country is available in web table 1.

The adequate range for the CS rate in a country remains a matter of debate. [9,15-17] We based

our decisions on the following assumptions:

1. The recommended minimum necessary CS rate at population level to avoid death and
severe morbidity in the mother lays between 1-5%, according to WHO and others. [15-17]
Regarding neonatal outcomes, studies evaluating the association of CS rates with neonatal
death have shown outcome improvements up to a CS rate of 10%. [2,3,6] Thus the
minimum threshold for a population level CS rate could be considered to lay between 5-
10%.

2. Regarding the upper level, the best known recommended upper limit is 15%, suggested by
WHO in 1985. [9] Although these figures are based on theoretical estimates, two recent
observational studies support that recommendation. [3,6] Both studies assessed the
association between CS rates and mortality and morbidity in mothers and neonates, and
found no reductions in those indicators when frequency of caesarean section was more than
15%. Moreover, one study showed that an increased rate of intervention was associated
with higher mortality and morbidity in mothers and neonates. [6] Until further research

gives new evidence, rates >15% may result in more harm than good. [1]



On the basis of the two assumptions above, we primarily classified countries in three groups
according the national rates of CS: (i) Countries where CS is underused: those with CS rates
<10%; (ii) countries with adequate use of CS: those with rates between 10% to 15%; and (iii)
countries where CS is overused: with rates >15%. In a secondary more conservative analysis,

we expanded the range of the “adequate use of CS” category to 5%-20%.

In countries with CS rates <10%, we calculated the number of additionally needed CS as those
required to raise the national rate to 10% and were obtained by multiplying the annual number
of births by ten minus the CS rate. In countries with CS rates >15% we calculated the CS in
excess as those performed above 15% and were obtained by multiplying the annual number of
births by the CS rate minus fifteen. We followed the same approach for the secondary analysis

using the 5% as the limit to classify underuse and the 20% as a limit to classify oversuse.

Estimation of the cost

A standardized ingredients approach was used to measure the costs of CS. This approach
requires information on the quantities of the physical inputs needed and on their unit costs.
Only the marginal resources directly associated with the C-section procedure were costed; in
other words, none of the routine costs associated with antenatal care visits were included, nor
were other services that would be considered part of normal vaginal delivery (such as the costs

of skilled birth attendants, tetanus prophylaxis or clean cord practices).

The quantities of inputs required at the point of care were estimated from various sources,
including expert opinion and treatment practice guidelines. [18,19] A standardized profile for
C-section inputs at point of care was used for all countries, and included: initiation of labour at
referral level, diagnosis of obstructed labour and referral, C-section associated devices and
medicines, operative facility time, medical human resources time, management of shock
including hysterectomy and blood transfusion (assumed for 1% of CS performed), and post-

operative hospital stay for stabilization.

The point-of-care input profile was further augmented by standardized estimates of the
resources required to establish and maintain these point-of-care services, including programme
administration, training, and the corresponding office space, electricity and other services, as

well as a variety of standard consumables and equipment. [20-22]

For point-of-care inputs, the cost of 'needed’ CS was calculated as the cost of the resources
required to bring the country's C-section rate up to 10% (as a proportion of live births in that

country); the cost of 'excess' CS was calculated as the cost of the resources involved in



performing CS in excess of 15% (of live births in that country). For the costs of programme
administration etc., which are not incurred at the point of care, only the proportional component
of the costs attributable to the 'excess' or 'needed' CS, respectively, was included in estimates of
total costs.

Unit costs for the inputs identified were derived from a search of published and unpublished
literature and databases, as well as from consultation with costing experts. For goods traded
internationally, the most competitive international price identified was used. For example, drug
prices were estimated on the basis of the median supply price published in the International
Drug Price Indicator Guide, with a standardized mark-up applied to account for transportation
and distribution. [23] For goods available only locally (e.g. human resources, inpatient bed
days) costs have been shown to vary substantially across countries [22], so cross-country
regressions accounting for national income levels and local characteristics of the supply of

health care were used to generate estimates of unit costs. [20, 24]

Results

CS rates were obtained for 137 countries from 192 United Nations member states of the world
[25], representing 95% of global births in the year 2008 [14]. In 133 countries the available CS
rates were considered national rates. For 4 low and middle income countries, national figures

were estimated from hospital rates adjusted as explained above (Web Table 1).

We calculated that approximately 18.5 million cesarean sections are performed yearly
worldwide. About 40% of the countries have CS rates <10%, about 10% have CS rates between
10 and 15%, and approximately 50% have CS rates >15% (Table 1). 54 countries with CS rates
<10% account for only 25% (4.5 millions) of the global CS but for 60% (77 millions) of the
total number of births worldwide. On the other hand, 73% (13.5 millions) of the total number of
CS are performed in the 69 countries with CS rates >15% where 37.5% (48.4 millions) of the

total number of births occur.

Table 2 and 3 list the CS rate and the numbers of additionally needed CS and CS in excess by
country. We calculated that 3.2 million additional CS would be needed in the 54 countries with
CS rates <10%. The vast majority of these countries are from Africa (68.5%), 29.6% from Asia

and 1 country from Latin America and the Caribbean.



Table 2 shows that 6 countries (Nigeria, India, Ethiopia, Congo Democratic Republic, Pakistan
and Indonesia) account for 50% of the total number of additional CS needed. Using 5% as the
threshold rate to define the underuse of CS, nearly 1 million CS would be additionally needed

in 33 countries.

On the other hand, Table 3 shows that 6.2 million CS in excess are yearly performed. China and
Brazil account almost for 50% of the total number of unnecessary CS. Using 20% as the

threshold rate to define the overuse of CS, 4 million CS are in excess in 46 countries.

The cost of global 'excess' CS in 2008 was estimated to amount to approximately US$ 2.32
billion (all costs are denominated in 2005 constant $), while the cost of the global 'needed' CS
in 2008 was estimated to amount to approximately US$ 432 million (Table 2 and 3). In
countries with 'needed' CS, the average cost of a C-section was estimated to be approximately
US$ 135; whereas in countries with excess CS, the average cost of the procedure was estimated
as approximately US$ 373, meaning that CS are estimated to be about 2.8 times more
expensive in countries with 'excess' procedures than in those where procedures are 'needed'.
The lowest cost per ('needed’) procedure was found to be in Nepal (US$ 97), whereas the
highest cost per (‘excess') procedure was found to be in Iceland (US$ 18,040). Furthermore, the
number of global 'excess’ CS in 2008 exceded the number of 'needed' ones by a factor of
approximately 1.9.

However, since 'excess' CS occur in countries with, on average, substantially higher costs
(mainly on account of higher average income levels), the combined implications of higher costs
per procedure and a higher number of procedures is that the total cost of 'excess' CS in 2008
was approximately 5.4 times the cost of the 'needed' procedures.

'Excess' CS could thus potentially finance the 'needed' ones over 5 times over; in other words, if
all the resources currently devoted to 'excess' CS could be directed towards countries where
additional procedures are 'needed’, the 'needed' procedures could be fully financed and there

would in addition be a surplus of resources with a value of nearly US$ 2 billion.

Discussion

This analysis shows that every year in the world there is an additional need for 0.8 — 3.2 million
CS in low income countries where 60% of the world’s births occur. Simultaneously, 4.0-6.2
million CS in excess are performed in middle and high income countries where 37.5% of the
births occur. From a population based approach, those CS in excess are likely to be medically

unjustified and should be then considered unnecessary CS.
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This analysis has several strengths. We were able to retrieve nationally representative CS rates
from 137 countries representing more than 95% of the world annual number of births. The
sources of these estimates are considered reliable and valid, and are all publicly available. The
DHS programme represents the largest worldwide effort to obtain nationally representative
demographic and health data from household surveys in developing countries. Surveys are
implemented by institutions in the host country, usually government statistical offices, and
5,000-30,000 women of childbearing age are interviewed in a standard survey. As the DHS use
standardized questionnaires and methods of training, data collection and processing, they are
often considered the 'best available gold standard' for many health indicators in developing
countries and are used for global monitoring efforts. [26,27] DHS figures are considered valid
estimations of actual CS rates at country level, although they might be imprecise. [28]

The CS rates limits used to define underuse and overuse may be a matter for discussion since
any classification has some constraints. The 15% upper limit suggested by WHO in 1985 could
be less valid nowadays taken in account changes of the population in high income countries,
such as mother’s age at the first child, birthweight and other factors that may result in needing
more or less CS. However, as we mentioned above, recent studies have shown that until now
there is no evidence of benefit for the health of mothers and babies in populations with values
of CS above 15%. [2,3,5-8] Regarding the lower limit, it has been argued that CS rates of 5%
could achieve major improvement on maternal outcomes. However, for neonatal health, rates
between 5% and 10% have been reported to attain better outcomes. [1-4] Yet, and
acknowledging the debatable nature of these limits, we made a secondary analysis broading the
range of cesarean section rates that can be considered adequate use. The figures are nonetheless
striking.

The study has limitations mainly related to the data quality that cannot be excluded as possible
explanations of the findings. The validity of the analyses presented is crucially dependent on
the extent to which CS rates are representative of each country. [29-30] It is more likely that CS
rates were more imprecise in low-income countries than in middle- or high-income countries.
45% of the estimates are from DHS surveys, or needed to be adjusted from hospital rates, all of
them low-income countries. Therefore it is more likely that the needed number of CS is a much
more imprecise figure than the number of CS in excess, which is based on much more reliable
data.

These results show an unequal distribution of a major medical intervention. On one hand, low
and some middle income countries should improve accessibility to this intervention which

could reduce adverse maternal and perinatal outcomes. [2-5] At the other extreme, in high and



in some middle income countries, excessive use of this surgical procedure could result in added

morbidity and no discernable benefits. [8,31-32]

Worldwide, CS that are possibly, in the large majority at least, medically unnecessary appear to
command a disproportionate share of global economic resources. Since these resources could
potentially be directed towards other, medically necessary, objectives, both in the countries
where the 'excess' procedures occur and elsewhere, in the face of limited resources, 'excess' CS
(as well as other overused procedures, drugs and services) can function as a potent barrier to
universal coverage with necessary health services. 'Excess' CS can therefore have important

negative implications for health equity both within and across countries.

Concerted actions need to be taken to offer timely CS to women in need and to advocate for a
rationale use of CS in countries with a surplus and unnecessary use of this procedure. One
possible outcome of this approach would be to progressively engage professional associations,
health care organizations and the general public in richer countries to support programes aimed
at providing emergency obstetric care in very low resource settings. The argument of some
countries having more of what others totally lack, which for example has been used in the past
to generate awareness and stimulate international action in cases of food crisis and famine in

the third world, could apply to the lack of CS and emergency obstetric care as well.
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Table 1. Distribution of countries and number of cesarean sections and births

according to the cesarean section rate categories

Annual number of Annual number of

Cesarean Section countries cesarean sections births (year 2006)
Rates (thousands) (thousands)

N % N % N %
<10% 54 39.4 4,556 24.7 77,417 60.0
Between 10 and 15% 14 10.2 414 2.2 3,177 2.5
>15% 69 50.4 13,479 73.1 48,390 37.5
Total 137 100.0 18,449 100.0 128,984 100.0
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Table 2. Cesarean section rates, number of needed cesarean sections and estimated
cost for year 2008 for those countries showing cesarean section rates below 10%

sorted according the contribution on number of needed cesarean section

Cesarean Cesarean sections needed

section for year 2008 Estimated

cost per year

Country

?3/53 N % 0C/(t:mulative (US dollars)
Nigeria 1.8 494,296 15.5 15.5 68,411,688
India 8.5 403,695 12.7 28.2 42,213,047
Ethiopia 1.0 278,370 8.7 36.9 36,940,008
Congo Democratic Republic 4.0 173,160 54 42 .4 22,755,622
Pakistan 7.3 144,099 4.5 46.9 22,179,934
Indonesia 6.8 135,040 4.2 51.1 19,532,824
United Republic of Tanzania 3.2 120,428 3.8 54.9 16,790,318
Uganda 3.1 101,154 3.2 58.1 14,225,390
Kenya 4.0 90,360 2.8 60.9 12,563,130
Bangladesh 7.5 85,750 2.7 63.6 8,411,331
Sudan 3.7 81,648 2.6 66.2 12,771,298
Yemen 1.4 72,756 2.3 68.5 11,345,196
Niger 1.0 71,190 2.2 70.7 9,032,588
Mozambique 1.9 70,956 2.2 72.9 9,732,704
Burkina Faso 0.7 67,053 2.1 75.0 9,369,356
Madagascar 1.0 61,830 1.9 77.0 7,942,153
Cameroon 2.0 56,320 1.8 78.7 8,135,070
Nepal 2.7 53,436 1.7 80.4 5,167,033
Chad 0.4 47,808 1.5 81.9 6,671,882
Mali 1.6 45,528 1.4 83.3 6,122,609
Malawi 3.1 41,331 1.3 84.6 5,502,267
Zambia 3.0 37,940 1.2 85.8 5,635,761
Guinea 1.7 32,536 1.0 86.9 4,230,705
Senegal 3.3 31,490 1.0 87.8 4,450,548
Morocco 5.4 29,716 0.9 88.8 5,011,048
Cambodia 1.8 29,602 0.9 89.7 4,390,270
Rwanda 2.9 28,613 0.9 90.6 3,932,504
Algeria 6.0 28,560 0.9 91.5 5,720,662
Cote d” lvoire 6.4 25,992 0.8 92.3 3,980,374
Ghana 6.9 23,467 0.7 93.1 3,190,301
Benin 3.6 21,888 0.7 93.7 3,099,599
Uzbekistan 6.3 20,461 0.6 94.4 2,757,576
Zimbabwe 4.8 19,656 0.6 95.0 2,749,128
Haiti 3.0 19,110 0.6 95.6 2,950,103
Sierra Leone 1.5 18,955 0.6 96.2 2,406,541
Togo 2.0 17,040 0.5 96.7 2,255,330
Tajikistan 2.1 15,247 0.5 97.2 2,043,552

16



Table 2. Cesarean section rates, number of needed cesarean sections and estimated

cost for year 2008 for those countries showing cesarean section rates below 10%

sorted according the contribution on number of needed cesarean section (cont.)

Cesarean sections needed

Country ggggg?‘an for year 2008 Estimated cost per
rate (%) p % Cumulative Year (US dollars)
%
Eritrea 2.7 13,286 0.4 97.6 1,851,706
Central African Republic 1.9 12,474 0.4 98.0 1,957,447
Philippines 9.5 11,180 0.4 98.4 1,699,029
Liberia 3.5 9,425 0.3 98.7 1,278,555
Mauritania 3.2 7,344 0.2 98.9 1,184,720
Turkmenistan 3.8 6,882 0.2 99.1 1,237,991
Kyrgyzstan 5.8 5,040 0.2 99.3 693,914
Azerbaijan 7.6 3,984 0.1 99.4 597,711
Libyan Arab Jamahiriya 7.5 3,675 0.1 99.5 1,831,130
Tunisia 8.0 3,280 0.1 99.6 1,148,971
Lesotho 51 2,891 0.1 99.7 584,603
Mongolia 5.0 2,500 0.1 99.8 466,605
Oman 6.6 2,074 0.1 99.8 1,262,700
Gabon 5.6 1,760 0.1 99.9 635,007
Viet Nam 9.9 1,494 0.0 99.9 223,244
Comoros 5.3 987 0.0 100.0 139,393
Swaziland 7.9 735 0.0 100.0 165,915
Total 3,185,492 100.0 431,578,091
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Table 3. Cesarean section rates, number of unnecessary cesarean sections and

estimated cost for year 2008 for those countries showing cesarean section rates

above 15% sorted according the contribution on number of unnecessary cesarean

section

Cesa'_rean Unnecessary cesarean sections Estimated cost

section for year 2008
Country rate per year

(%6) N % Cumulative % (US dollars)
China 25.9 1,976,606 31.8 31.8 326,574,644
Brazil 45.9 960,687 15.4 47.2 226,777,248
United States 30.3 673,047 10.8 58.0 687,167,996
Mexico 37.8 467,172 7.5 65.5 122,783,410
Iran 41.9 373,372 6.0 71.5 108,495,217
Egypt 27.6 253,890 4.1 75.6 41,085,585
Argentina 35.2 139,178 2.2 77.9 32,742,409
Italy 38.2 126,672 2.0 79.9 103,505,894
Colombia 26.7 107,406 1.7 81.6 23,027,552
Republic of Korea 37.7 102,604 1.6 83.3 30,381,162
Germany 27.8 85,248 1.4 84.6 72,307,555
Turkey 21.2 83,576 1.3 86.0 17,738,346
South Africa 20.6 61,096 1.0 87.0 12,241,688
Venezuela 25.1 60,499 1.0 87.9 15,395,020
Dominican Republic 41.9 60,256 1.0 88.9 16,125,808
Peru 24.1 55,663 0.9 89.8 11,316,358
Spain 25.9 53,519 0.9 90.7 39,899,298
United Kingdom 22.0 52,010 0.8 91.5 38,814,108
Russian Federation 18.0 46,350 0.7 92.3 32,191,503
Ecuador 29.8 41,650 0.7 92.9 9,574,142
Australia 30.3 40,851 0.7 93.6 37,990,115
Canada 26.3 39,889 0.6 94.2 47,598,044
Chile 30.7 39,407 0.6 94.9 11,107,876
France 18.8 28,576 0.5 95.3 23,122,636
Paraguay 32.2 26,466 0.4 95.7 5,701,984
Japan 17.4 24,816 0.4 96.1 28,186,982
Cuba 35.6 24,308 0.4 96.5 23,457,645
Thailand 17.4 23,448 0.4 96.9 3,948,376
Portugal 34.0 19,950 0.3 97.2 23,885,569
Romania 23.6 18,404 0.3 97.5 4,546,021
Hungary 28.0 12,870 0.2 97.7 25,833,427
El Salvador 25.0 12,400 0.2 97.9 3,024,630
Switzerland 28.9 10,147 0.2 98.1 20,277,952
Bolivia 18.6 9,468 0.2 98.2 1,573,282
Austria 27.1 9,196 0.1 98.4 10,232,906
Bulgaria 26.8 8,614 0.1 98.5 2,296,566
Uruguay 31.8 8,400 0.1 98.7 3,289,353
Nicaragua 20.6 7,890 0.1 98.8 1,488,783

18



Table 3. Cesarean section rates, number of unnecessary cesarean sections and
estimated cost for year 2008 for those countries showing cesarean section rates above

15% sorted according the contribution on number of unnecessary cesarean section

(cont.)

Cese}rean Unnecessary cesarean sections for Estimated cost per
Country section year 2008 year

rate

(%) N % Cumulative 9% (US dollars)
Ireland 26.2 7,728 0.1 98.9 14,925,165
Israel 19.1 5,740 0.1 99.0 3,648,685
Jordan 18.5 5,495 0.1 99.1 1,688,279
Lebanon 23.3 5,478 0.1 99.2 2,237,762
Belarus 20.5 5,280 0.1 99.3 2,994,307
Albania 25.6 4,876 0.1 99.3 1,058,556
Costa Rica 20.8 4,350 0.1 99.4 1,149,694
Poland 16.1 4,092 0.1 99.5 1,031,147
Denmark 21.4 3,968 0.1 99.5 6,106,812
Georgia 22.2 3,744 0.1 99.6 693,756
Czech Republic 18.4 3,706 0.1 99.7 2,753,787
New Zealand 20.4 3,132 0.1 99.7 5,752,100
Slovakia 20.0 2,750 0.0 99.8 847,305
Sweden 17.3 2,461 0.0 99.8 3,263,538
Panama 18.2 2,240 0.0 99.8 687,235
Latvia 23.3 1,909 0.0 99.9 10,989,789
Lithuania 20.5 1,705 0.0 99.9 3,698,045
Belgium 15.9 1,071 0.0 99.9 861,686
Norway 16.6 928 0.0 99.9 1,915,956
Estonia 20.0 800 0.0 99.9 5,333,068
Finland 16.3 767 0.0 100.0 810,936
Malta 32.0 680 0.0 100.0 570,687
Croatia 16.4 588 0.0 100.0 736,864
Luxembourg 24.0 450 0.0 100.0 1,624,920
The FYR of Macedonia 16.9 418 0.0 100.0 489,542
Slovenia 16.8 342 0.0 100.0 648,372
Serbia 16.9 152 0.0 100.0 86,426
Bahrain 16.0 140 0.0 100.0 76,645
Qatar 15.9 135 0.0 100.0 563,930
Andorra 23.7 87 0.0 100.0 219,653
Iceland 15.6 30 0.0 100.0 541,213
Total 6,220,844 100.0 2,323,712,950
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Brazil 45.9 http://tabnet.datasus.gov.br/cgi/tabcgi.exe?idb2008/f08.def) 2006 3105
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2007

120

Gabon

5.6
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Mauritanie 2000-2001. Calverton, Maryland, USA : ONS et ORC Macro (Accessed December 10, 2009. Available
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2004-05. Dar es Salaam, Tanzania: National Bureau of Statistics and ORC Macro (Accessed December 10, 2009.
Available at: http://www.measuredhs.com/pubs/pdf/FR173/09Chapter09.pdf)
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Odjo. 1999. Enquete Démographique et de Santé, Togo 1998. CAlverton, Maryland USA: Direction de la
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*The cesarean section was adjusted by the percentage of births attended by skilled health personnel (77.0%) (World Health Organization. World Health Statistics 2007.
Accessed December 14, 2009. Available at: http://www.who.int/whosis/whostat2007.pdf)

**The cesarean section was adjusted by the percentage of births attended by skilled health personnel (74.0%) (World Health Organization. World Health Statistics 2007.
Accessed December 14, 2009. Available at: http://www.who.int/whosis/whostat2007.pdf)

tThe cesarean section was adjusted by the percentage of births attended by skilled health personnel (71.0%) (World Health Organization. World Health Statistics 2007.
Accessed December 14, 2009. Available at: http://www.who.int/whosis/whostat2007.pdf)

¥The cesarean section was adjusted by the percentage of births attended by skilled health personnel (67.0%) (World Health Organization. World Health Statistics 2007.
Accessed December 14, 2009. Available at: http://www.who.int/whosis/whostat2007.pdf)
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	To estimate the additional number of needed CS (cesarean section) that would be required in countries with lower than recommended national rates, as well as the number of excess CS in countries in which the procedure is arguably overused and to understand the resource-use implications of the 'needed' and 'excess' CS.
	Methods 
	We obtained data on the number of CS performed in 137 countries, accounting for approximately 95% of global births for that year. Countries with C-section rates below 10% were considered to show underuse, while countries with rates above 15% were considered to show overuse. We estimated the units costs and the quantities of the physical inputs needed in performing CS. Only the marginal costs of the C-section procedure itself were included.
	Results
	A total of 54 countries had C-section rates below 10%, whereas 69 showed rates above 15%. 14 countries had rates between 10 and 15%. We estimated that in 2008, 3.18 million additional CS were needed and 6.20 million unnecessary sections were performed. The cost of the global “excess” CS was estimated to amount to approximately U$S 2.32 billion, while the cost of the global “needed” CS on approximately U$S 432 million. 
	Conclusions 
	Worldwide, CS that are possibly medically unnecessary appear to command a disproportionate share of global economic resources.  CS arguably function as a barrier to universal coverage with necessary health services. 'Excess' CS can therefore have important negative implications for health equity both within and across countries. 
	 



