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Introduction

The World Health Organization (WHO) considers the 
percentage of births by Caesarean Section (CS), a health 
care quality indicator, providing to protect health of 
mother and newborn. In 1985 the WHO affirmed that 
‘There is no justification for any region to have CS rates 
higher than 10-15% [1].
There are no studies that clearly assess the validity of 
this indicator, and there is no evidence that regions with 
lower percentage of CS provide better care. In addi-
tion, a very low rate (< 5%) may reflect a lack of ac-
cess to obstetrical care and an inadequate level of as-
sistance [2]. In this study the Authors analyzed the most 
recent worldwide CS rates from national health systems 
and correlated them to maternal (MMR) and neonatal 
mortality (NMR) [3] to percentage of births attended by 
skilled health personnel (BASHP) and to births among 
adolescents (ABR). Authors also analyzed the level of 
CS in different geographical areas and in relation to “pro 
capite” income of countries [4].
The study aimed to provide an update on the use of CS 
and examine correlation between CS and old and new 
reproductive health indicators, using a new ecological 
approach, to critically evaluate the WHO recommended 
range of CS.

Methods

Authors analyzed data of CS from 142 countries, using the 
Survey Systems of WHO/Regional Office for Europe for 48 
countries in the European region [5], from the Demograph-
ic and Health Surveys (DHS) and from the WHO [6, 7] for 
50 and 5 countries respectively. For 34 countries data were 
obtained by Ministerial Reports and National Institutes of 
Health Information on CS rates is not easily obtained for 
some countries due to the lack of adequate national record-
ing systems; for five countries the data are derived from 
small-scale studies. Authors also considered the rates in 
regions with low, medium-low, medium-high and high in-
come, according to the 2009 World Bank classification [4] 
and on seven geo-economic levels. The geo-economic lev-
els are: East Asia and Pacific, Eastern Europe and Central 
Asia, Europe, Latin America and the Caribbean, the Mid-
dle East and North Africa, South Asia, sub-Saharan Africa. 
Authors do not consider North America (United States and 
Canada) and Oceania (Australia and New Zealand) since 
for both geographical levels we have only two countries.
On relations between percentage of CS and NMR, 
MMR, BASHP and ABR, two statistical analyses were 
performed: analysis of covariance (Ancova) and piece-
wise regressions.
The data were analyzed by using the GraphPad Prism 
version 5.00 software package. A p-value < 0.05 was 
considered statistically significant.
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Summary

Introduction. This study aimed to estimate the most recent cae-
sarean section rates in the world and examine the association 
between these rates and old and new indicators of health care.
Methods. Authors analyzed the Caesarean Section (CS) rates, also 
in geo-economic and economic groups, and correlated them to 
maternal and neonatal mortality, to births attended by skilled health 
personnel and to births among adolescents. Analysis of covariance 
and piecewise regressions were used for the statistical analysis.
Results. In 47.2% of the countries, the CS rate exceeded 15%. 
Countries of Latin America and the Caribbean along with Europe, 
North America and Oceania had the highest values. The analysis 

showed an inverse association between CS rates and Maternal Mor-
tality (MMR) and Neonatal Mortality (NMR) for all geographical 
areas except for Europe. The greatest association was observed in 
lower-middle-income countries. In developing countries only 50% 
of cases, occur in medical facilities and only half of these are seen by 
medical, nursing and obstetrical staff. Age of the mother appears to 
influence the outcome and choice of delivery type. Countries where 
an high ABR rate is present have low CS use.
Conclusions. To best evaluate the consequences of the increas-
ing rate of CS, it would be useful to identify the most sensitive 
outcome indicators.
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Results

Rates of CS worldwide
The most recent data show a CS global average of 14.8% 
with a range from 0.4% in Chad to 42.3% in Iran. In 67 
(47.2%) countries analyzed, the CS rate was higher than 
15%, in 39 (27.5%) between 5 and 15% and in 36 coun-
tries (25.3%) lower than 5% (Figure 1). Latin America and 
the Caribbean countries show an average rate of 23.7%, 
with national values ranging between 3% (Haiti) and 
41.9% in the Dominican Republic; In Europe the average 
percentage is 22.8% and all European countries except the 
Netherlands (13.5%) exceed the limit set by WHO.
In the Middle East, North Africa and sub-Saharan regions 
percentages vary between 0.4 and 42.3, and percentages 
exceed 15% in only three countries (Iran, South Africa and 
Egypt). In East Asia and Pacific there are still countries 
where the use of CS is < 5%, such as Cambodia (1.8%) 
and Papua New Guinea (4.7%) as opposed to countries 
whose rates are among the highest in the world: South 
Korea (38.9%) and Japan (28.2). The region of South 
Asia appears to have the lowest average rate with values 
ranging between 2.7% (Nepal) and 8.5% (India) (Tab. I).
In 23 of 35 low-income countries (65.7%) the CS rate 
was less than 5%; in lower-middle-income countries 
values such low are found in 20% of countries and in 
those with upper-middle and high income no country 
has less than 5% (Tab. I).

Other reproductive health indicators
The average NMR value of analyzed countries is about 
19.6 child deaths per 1,000 live births. South Asia and sub-
Saharan region have the highest rates, with the highest val-
ues in Liberia (66‰), and Cote d’Ivoire (64‰). The NMR 
is in inverse proportion to income countries (Tab. I).
The average MMR value is of 303 deaths per 100,000 
live births (range: 1 and 1,800/100,000) with the higher 
values in the regions where neonatal mortality is still 
high, in spite of some exceptions.
In the area of the Middle East and North Africa and Latin 
America and the Caribbean, the MMR still remains quite 
high. In Europe, the MMR is 6.7/100,000 ranging from 
Ireland (1/100,000) to 25/100,000 in Estonia. Neverthe-
less, the mortality rate ranged from a value of 770.7 in 
the poorest countries, to 27.9 in countries with higher 
income with the lower-income countries that achieve 
low mortality (Uzbekistan: 24/100,000 live births) and 
high-income countries with high mortality (Equatorial 
Guinea: 680/100,000 live births).
The average level of global BASHP was 79.2% (range: 
5.7%-100%) with the lowest rates in South Asia (maxi-
mum value 46.6%) and greater variability in the sub-
Saharan region ranging from 5.7 in Ethiopia to 94.2 in 
Botswana (Tab. I).
The only countries in which we observe high CS and 
BASHP < 80% are Paraguay (CS: 27.0%, BASHP: 
77.1%), and Egypt (CS: 27.6%, BASHP: 78.9%). In 
countries with medium-high and high-income, BASHP 
reaches values of 95.0 and 98.1 respectively, while the 
average is still below 50% in the poorest countries.

The average ABR is 58.9% with considerable variation 
between different geographical areas and economic re-
gions. Regions such as sub-Saharan Africa and South 
Asia have higher rates, respectively 120.1 and 90/1000 
births vs Europe, which has the lowest values (11.7%).
Areas of the Middle East and North Africa, East Europe 
and Central Asia, North America, Oceania all retain 
rates of around 25%.
There is a clear decrease in ABR rates between regions 
with low-income and those with high-income, rising 
from a rate of 112.3 to 16.1 in the richest countries.

Piecewise results
Piecewise regression analysis shows that all four rela-
tions (CS vs. NMR, MMR, BASHP, ABR) undergo a 
reduction of minimal residual standard error, when each 

Fig. 1. Caesarean Section rates by country, divided into three cat-
egories: < 5%, 5%-15% and > 15%, divided according to recom-
mendations by the World health Organization.

Fig. 2. the relationship between CS and a) Nmr, b) mmr, c) 
BAShp, d) ABr after piecewise analysis. Black and white circles in-
dicate countries with CS values below and above CS breakpoint 
respectively.
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model is divided into two regres-
sion lines (Fig. 2). Breakpoints are 
at 15% for NMR, 9% for MMR, 
16% for BASHP and 9% for ABR 
(Tab. II). For all relations, regres-
sions that occur in a range of CS 
falling between 0 and the break-
point have the same sign as the 
overall relations (Figs. 3, 4). Re-
gressions that occur for CS values 
greater than breakpoint have slopes 
not different from 0 (p > 0.05) for 
CS vs MMR, BASHP, ABR. The 
relation between CS and NMR for CS values greater 
than breakpoint is significant (p < 0.05) but positive, in-
verse to the overall relation.

Ancova results
Relations between CS and NMR (r = -0.70, df = 138, 
p < 0.000), MMR (r = -0.65, df = 137, p < 0.000), BASHP 
(r = 0.66, df = 133, p < 0.000), ABR (r = -0.52, df = 140, 
p < 0.000) are all significant (Tabs. III, IV). The analysis 
of covariance for different geographic areas showed sig-
nificant differences in slopes for CS and NMR (F = 3.52; 
p = 0.003) with values ranged between 0.43 (inverse trend 
to the overall relation) and -0.67. Significant differences 
in slopes were found to be also related to CS and to MMR 
(F = 7.24; p = 0.000) and to ABR (F = 3.25; p = 0.005). 
For CS and MMR slope values ranged between -0.48 and 
-0.82 while for CS and ABR ranged between -0.52 and 
-0.83. No significant differences in slopes for CS and for 
BASHP (F = 1.88; p = 0.091). The analysis of covariance 
applied to the economic factor showed significant differ-
ences between slopes only for MMR (F = 6.50; p = 0.000) 
and for BASHP (F = 4.34; p = 0.006) (Tab. IV). In the 
first case slopes vary between -0.35 and -0.48 while for 
BASHP vary between 0.47 and 0.41.

Tab. I. percentage and range of CS, Nmr (per 1,000 live births), mmr (per 100,000 live births), BAShp (%) and ABr (per 1000 women) in the 
regional Area World Bank and by income group.

Regional area World Bank CS Range 
(min-max)

NMR Range 
(min-max)

MMR Range 
(min-max)

BASHP Range 
(min.-max.)

ABR Range 
(min.-max.)

middle east and North Africa 14.8 1.4-42.3 13.4 3.0-41.0 107.6 4.0-430.0 89.8 35.7-99.2 25.8 3.8-80.0

Sub-Saharan Africa 4.0 0.4-20.6 37.8 9.0-66.0 776.1 210.0-1,800.0 55.9 5.7-94.2 120.1 40.0-198.9

east Asia and pacific 14.3 1.8-38.9 16.6 1.0-48.0 219.5 6.0-540.0 79.9 41.0-100 35.1 2.1-70.0

South Asia 6.8 2.7-8.5 44.0 32.0-60.0 794.0 320.0-1,800.0 27.3 14.3- 46.6 90.0 20.3-151.0

europe 22.8 13.5-38.2 2.8 1.0-5.0 6.7 1.0-25.0 99.6 98.0-100 11.7 3.8-25.9

east europe and Central Asia 16.1 2.1-35.4 15.8 3.0-38.0 52.6 7.0-170.0 97.4 83.0-100 26.5 12.7-51.0

latin America and Caribbean 23.7 3.0-41.9 13.4 4.0-32.0 164.8 16.0-670.0 83.6 26.1-99.9 77.1 41.7-108.5

North America 29.1 26.3-31.8 3.5 3.0-4.0 9.0 7.0-11.0 98.7 98.3-99.0 27.1 13.6-40.6

Oceania 27.3 23.7-30.8 3.0 3.0-3.0 6.5 4.0-9.0 100 100-100 22.3 16.0-28.6

economical world regions

low income 3.3 0.4-9.9 38.1 12.0-66.0 770.7 24.0-1,800.0 49.8 5.7-99.9 112.3 25.5-198.9

lower middle income 12.7 1.7-42.3 23.8 7.0-64.0 301.5 18.0-1,100.0 76.1 35.2-100 62.9 4.6-141.0

Upper middle income 20.9 5.6-41.9 13.3 3.0-46.0 119.2 8.0-520.0 95.0 71.0-100 46.3 3.8-144.0

high income 21.7 6.6-38.9 4.5 1.0-47.0 27.9 1.0-680.0 98.1 64.6-100 16.1 2.1-128.0

World total 14.8 0.4-42.3 19.6 1.0-66.0 303.0 1.0-1,800.0 79.2 5.7-100 58.9 2.1-198.9

Tab. II. results of piecewise analysis applied to relationships between Caesarian Section rate 
(CS%) and Neonatal mortality rate (Nmr, per 1,000 live births), maternal mortality rate (mmr, 
per 100,000 live births), Births Attended by Skilled health personnel (BAShp, %) and Adolescent 
Birth rate. See results for details (* But positive).

NMR MMR BASHP ABR
residual standard error linear 11.9 300.9 19.2 43.2
minimal residual standard error piecewise 9.3 245.0 16.2 37.3
% reduction of residual standard error 22.0 18.6 15.7 13.8
CS breakpoint (%) 15 9 16 9
relationship (p-level) < CS breakpoint 0.000 0.000 0.000 0.000
relationship (p-level) p > CS breakpoint 0.04* n.s. n.s. n.s.

Discussion and conclusions

Several studies have examined the CS rates in different 
geographical areas and shown a steady increase in use 
of this surgical technique [8-13]. One important study 
by Betran et al. on the global use of CS is the point of 
comparison with our work [14]. In this investigation, 
Authors implemented the number of analyzed countries, 
performed on updated data for the evaluation of thresh-
old value of CS% through the correlation between CS 
and old and new reproductive health indicators using a 
new ecological approach.
This analysis does not consider all possible causes of 
CS% (e.g. dystocia, previous CS, breech presentation 
and fetal distress) modification since we used a macr-
oecological approach that deliberately sacrifices a great 
deal of detail in order to figure out the overall picture.
A comparison by Betran et al. [14] showed either an in-
crease of CS in 54% of surveyed countries in both stud-
ies, or a slight decrease in just 7.9% of countries, mostly 
in Africa, with one in Europe (Iceland: 17.9% vs. 15.6%) 
and one in Latin-America (Mexico: 39.1% vs. 37.5%).
An ecological study, that allows assessment to the as-
sociation of CS rates with health outcomes at the pop-
ulation level among different countries, has several 
strengths and limitations [15].
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The different sources, the pre-
cision of the dates, mainly the 
lack of national surveillance 
systems (e.g. Afghanistan) and 
the different reporting year, all 
represent a limitation and do 
not allow either to have a pre-
cise and reliable worldwide out-
look, or to compare dates of all 
countries, without selection and 
follow-up bias.
The countries analyzed for 
which there are no nationally 
representative data are equally 
distributed in income regions.
Moreover, as well as to the data 
quality, cannot be excluded a 
possible alternative explanations 
of the data. Misclassification of 
exposure can be a source of bias 
in ecological design that may 
increase the associations [16]. 
Confounding can be compli-
cated in international ecological 
comparisons, as the correlation 
of confounders among countries 
is usually higher than that in in-
dividual studies, and difficult to 
extricate [17].
In 47.2% of the surveyed coun-
tries, the CS rate exceed the 
15%, with a 5.9% of coun-
tries more than in the previous 
analysis [11]. On the contrary, 
countries with CS < 5% tend to 
decrease (-4.8%).
Similar data of this investiga-
tion are obtained by Wylie [10], 
with slightly higher values.
A significant variability among 
rates exists within a single re-
gion and in the same economic 
group, the highest rate of CS 
was found in Iran (data from a 
study of a few hospitals in Te-
heran) a lower middle income 
country and a very low value 
in Oman (6.6%), the higher-
income country.
Data on NMR and MMR caused by CS are only avail-
able for certain geographical areas, so Authors consid-
ered MMR, NMR and BASHP as reproductive health in-
dicators, leaving delivery type out of the consideration.
The risk of death in the poorest countries during the neo-
natal period, is about three times higher than in medium-
high-income countries, and eight times higher than in 
high-income countries.
MMR in low-income regions is almost 30 times higher 
than in high-income countries. A negative but statistical-
ly significant correlation has been observed on CS and 
MMR and NMR in low-income countries, while there is 
no correlation for medium-high-income countries [18]. 

Fig. 3. Caesarean Section rate vs Neonatal mortality rate (Nmr, per 1,000 live births) (A), maternal 
mortality rate (mmr, per 100,000 live births) (B), Birth Attended by Skilled health personnel (%) 
(C) and Adolescent Birth rate (per 1000) (d) in the World Bank regional Areas.
(■) E. Asia & pacific, east Asia & pacific; () e. europe & C. Asia, east europe & Central Asia; (∆) lat. 
Am. & Car., latin America & Caribbean; (●) m.e. & N. Africa, middle east & North Africa.

Fig. 4. Caesarean Section rate vs Neonatal mortality rate (Nmr, per 1,000 live births) (A), maternal 
mortality rate (mmr, per 100,000 live births) (B), Birth Attended by Skilled health personnel (%) 
(C) and Adolescent Birth rate (per 1000) (d) by income group.

This study show an inverse correlation between CS and 
NMR, and between CS and MMR, for all geographical 
areas except Europe.
The greatest association between CS, NMR and MMR 
was observed in lower-middle-income countries that 
have a CS mean value close to 15%, although with a 
larger value range.
Regarding the NMR, deaths mostly occur in the first 
few days after delivery, and precocious neonatal mor-
tality represents almost 75% of total NMR [18] de-
pending on sanitary, medical and nursing assistance 
during delivery.
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In developed countries most deliveries occur in medical 
facilities with skilled medical and nursing personnel; in 
developing countries only 50% and half of these with 
medical, nursing and obstetrical staff [19]. Immediate 
access to emergency obstetrical care and better access to 
skilled personnel during pregnancy and delivery are cru-
cial for ensuring a high level of care provided in a timely 
manner, when life-threatening complications arise.
BASHP is one of the key indicators of progress; the 
goal of improving maternal health should reduce ma-
ternal mortality by 75% between 1990 and 2015 [16]. 
In countries where the value is close to 100%, it is very 

important to identify new indicators able to provide 
useful information for estimating the level of prenatal 
care.
The age of the mother seems to influence the outcome of 
pregnancies and choice of delivery type. Teenage preg-
nancies, although very frequent in some countries, show 
a decreasing trend [20, 21].
A statistical association between CS use and ABR rate 
has been found; countries with a high ABR rate have 
low CS use.
In countries with high percentages of teenage pregnancy, 
the ABR could be used as a new indicator of reproduc-

Tab. III. the relationship between Caesarean section and Neonatal mortality rate (Nmr, per 1,000 live births) and maternal mortality rate (mmr, 
per 100,000 live births), Birth Attended by Skilled health personnel (BAShp, %) and Adolescent Birth rate of world and World Bank regional 
Area (ANCOvA analysis).

Linear Regression ANCOVA
r DF p F DFn DFd p

Nmr total - 0.70 138 0.000 3.52 6 122 0.003
east Asia & pacific - 0.67 8 0.032
east europe & Central Asia - 0.66 20 0.000
europe 0.43 22 0.034
latin America & Caribbean - 0.54 18 0.013
middle east & North Africa - 0.16 15 0.548
South Asia 0.54 3 0.349
Sub-Saharan Africa - 0.38 36 0.017
North America - - -
Oceania - - -
mmr total - 0.65 137 0.000 7.24 6 121 0.000
east Asia & pacific - 0.82 8 0.003
east europe & Central Asia - 0.55 20 0.008
europe - 0.08 21 0.718
latin America & Caribbean - 0.72 18 0.000
middle east & North Africa - 0.26 15 0.316
South Asia 0.03 3 0.959
Sub-Saharan Africa - 0.48 36 0.002
North America - - -
Oceania - - -
BAShp total 0.66 133 0.000 1.88 6 117 0.091
east Asia & pacific 0.70 8 0.025
east europe & Central Asia 0.02 21 0.935
europe - 0.26 16 0.301
latin America & Caribbean 0.73 18 0.000
middle east & North Africa 0.38 15 0.135
South Asia 0.37 3 0.539
Sub-Saharan Africa 0.64 36 0.000
North America - - -
Oceania - - -
ABr total - 0.52 140 0.000 3.25 6 124 0.005
east Asia & pacific - 0.83 8 0.003
east europe & Central Asia 0.24 21 0.261
europe 0.25 22 0.247
latin America & Caribbean - 0.27 18 0.249
middle east & North Africa 0.05 16 0.851
South Asia - 0.14 3 0.823
Sub-Saharan Africa - 0.52 36 0.000
North America - - -
Oceania - - -
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tive health more specific to certain geographic areas and 
more related to lifestyles and religious beliefs.
Very interesting data are in countries where both the CS 
rate and ABR value are very high without clinical evi-
dence of need for CS (e.g. Latin America countries).
In this biopolitical context, it may be possible to deter-
minate the appropriate use of invasive and natural pro-
cedures either by outcome measurement and using both 
opportune indicators (NMR, MMR), or by indirect proc-
ess indicators (BASPH and ABR).
A linear relation between CS and the indicators is not 
enough to explain these social and clinical trends com-
pletely.
With Piecewise regression and ANCOVA test the 
Authors provided the breakpoint beyond which an 
increased CS rate does not reflect an improvement in 
health care.
The corresponding CS rates for breakpoints can identify 
the correct use of the surgical procedure. The CS val-
ues corresponding to the discontinuity found for NMR 
and MMR are 16% and 9% respectively. In the case of 
NMR, an inverse trend was observed, explainable by a 
real increase of risk for neonatal health exceeding the 
threshold value.
In Brazil, the Dominican Republic, Iran and Turkey 
these situation could depend on marked differences in 
access to public health and/or cultural and religious con-
ditioning.
The CS and MMR relation is easily understood, when 
the threshold value is over by 9% there is no trend re-
versal but it arrives at plateau. For higher values on dis-

continuity points, the process indicators do not show any 
correlations with CS.
Regarding the relationship between CS and BASHP, 
the only positive association among the percentages ob-
tained over the discontinuity value is homogeneous ex-
cept in certain countries (Egypt, Paraguay and Turkey), 
which present high CS levels and low values of assist-
ance at delivery.
The highest values of dispersion over the discontinuity 
point was observed between CS and ABR. Latin Amer-
ica and Caribbean countries mostly have medium-high 
CS values that do not coincide with low percentages of 
teenage pregnancy.
Social and cultural reasons could be the causes of the data 
observed [22, 23]. Besides, one possible reason for the in-
creased use of CS is the introduction of new technique 
developed by Stark et al. that addresses many obstetri-
cian to choose the easy way rather then making efforts to 
promote natural childbirth [24]. Based on this ecological 
analysis, a possible optimum range in the use of CS be-
tween 9 and 16% was identified. All the countries should 
strive to adhere this range to properly safeguard maternal 
and neonatal health and for correct management of health 
economics.
Specific clinical, social and political factors of each 
country should be taken into consideration step-by-step, 
for better global evaluation of the actual CS trend, and 
this study could help support these findings.

Tab. IV. the relationship between Caesarean section and Neonatal mortality rate (Nmr, per 1,000 live births) and maternal mortality rate 
(mmr, per 100,000 live births), Birth Attended by Skilled health personnel (BAShp, %) and Adolescent Birth rate of world and by income group 
(ANCOvA analysis).

Linear Regression ANCOVA analysis
r DF p F DFn DFd p

Nmr total - 0.70 138 0.000 2.27 3 132 0.083
high income - 0.36 36 0.028
low income - 0.22 37 0.179
lower middle income - 0.42 35 0.009
Upper middle income - 0.40 24 0.044
mmr total - 0.65 137 0.000 6.50 3 131 0.000
high income - 0.35 35 0.034
low income - 0.27 37 0.097
lower middle income - 0.47 35 0.003
Upper middle income - 0.48 24 0.013
BAShp total 0.66 133 0.000 4.34 3 127 0.006
high income 0.41 29 0.023
low income 0.29 37 0.070
lower middle income 0.47 36 0.002
Upper middle income - 0.17 25 0.410
ABr total - 0.52 140 0.000 1.17 3 134 0.326
high income - 0.24 36 0.145
low income - 0.45 37 0.004
lower middle income - 0.12 36 0.468
Upper middle income 0.16 25 0.423



CAeSAreAN SeCtiON iN the WOrld

167

References

[1] World Health Organization (WHO). Appropriate technology 
for birth. Lancet 1985;2:436-7.

[2] World Health Organization (WHO). Indicator to monitor ma-
ternal goals. Report of the Technical Working Group. Geneva, 
Switzerland: WHO 1994.

[3] World Health Organization (WHO). World Health Statistics 
(WHS) 2009; Geneva. Available at: http://who.int/whosis/who-
stat/EN_WHS09_Full.pdf (Updated: 3 September 2009).

[4] The World Bank. Data & Statistics. Country group 2009. Avail-
able at: http://web.worldbank.org/WBSITE/EXTERNAL/DAT
ASTATISTICS/0,contentMDK:20421402~pagePK:64133150
~piPK:64133175~theSitePK:239419,00.html (Updated 8 July 
2009).

[5] World Health Organization. European Health for All Database 
(HFA-DB). Regional Office for Europe, Copenhagen 2009. 
Available at: http://www.euro.who.int/hfadb (Updated 2 Au-
gust 2009).

[6] World Health Organization (WHO). Statistical Information 
System (WHOSIS) 2009. Available at: http://apps.who.int/who-
sis/data (Update: 7 September 2009).

[7] Demographic Health and Surveys (DHS) 2009. Available at: 
http://www.measuredhs.com (Updated February 9, 2009).

[8] MacDorman MF, Menacker F, Declercq E. Cesarean birth in 
the United States: epidemiology, trends, and outcomes. Clin 
Perinatol 2008;35:293-307.

[9] Malvasi A, Tinelli A, Guido M, et al. The increasing trend in 
Caesarean Sections in South Eastern Italy: medical and biopo-
litical analysis of causes and possible mechanisms for its reduc-
tion. Curr Wom Health Rev 2009;5:176-83.

[10] Wylie, BJ, Mirza FG. Caesarean delivery in the developing 
world. Clinic  Perinatol 2008;35:571-82.

[11] Mazzoni A, Althabe F, Liu NH, et al. Women’s preference for 
caesarean section: a systematic review and meta-analysis of 
observational studies. BJOG 2011;118:391-9.

[12] Belizan JM, Althabe F, Cafferata ML. Health consequenc-
es of the increasing caesarean section rates. Epidemiology 
2007;18:485-6.

[13] Coleman VH, Lawrence H, Schulkin J. Rising cesarean deliv-

ery rates: the impact of cesarean delivery on maternal request. 
Obstet Gynecol Surv 2009;64:115-9.

[14] Betrán AP, Merialdi M, Lauer JA, et al. Rates of caesarean sec-
tion: analysis of global, regional and national estimates. Paedi-
atric and Perinat Epidemiol 2007;21:98-113.

[15] Susser M. The logic in ecological: I. the logic analysis. Am J 
Public Health 1994;84:825-9.

[16] Morgenstern H. Ecologic studies. In: Rothman HJ, Greenland 
S, eds. Modern Epidemiology. 2nd ed. Philadelphia: Lippincott 
Williams & Wilkins 1998. 

[17] Greenland S. Ecologic versus individual-level sources of bias in 
ecologic estimates of contextual health effects. Int J Epidemiol 
2001;30:1343-50.

[18] Althabe F, Sosa C, Belizan JM, et al. Caesarean section rates 
and maternal and neonatal mortality in low, medium and high 
income countries: an ecological study. Birth 2006;33:270-7.

[19] United Nations Department of Economic and Social Affairs 
(DESA). The Millennium development goals report. New York, 
pp. 1-56 2009; Available at: http://www.un.org/millennium-
goals/pdf/MDG_Report_2009_ENG.pdf. (Update: 4 December 
2009).

[20] Lin HC, Xirasagar S. Maternal age and the likelihood of a 
maternal request for caesarean delivery: a 5-year population-
based study. Am J Obstet Gynecol 2005;192:848-55.

[21] Muganyizi PS, Kidanto HL. Impact of change in maternal age 
composition on the incidence of Caesarean section and low 
birth weight: analysis of delivery records at a tertiary hospi-
tal in Tanzania, 1999-2005. BMC Pregnancy and Childbirth 
2009;9:30.

[22] Ronsmans C, Holtz S, Stanton C. Socioeconomic differentials 
in caesarean rates in developing countries: a retrospective 
analysis. Lancet 2006;368:1516-23.

[23] Villar J, Valladares E, Wojdyla D, et al. WHO 2005 global sur-
vey on maternal and perinatal health research group. Caesar-
ean delivery rates and pregnancy outcomes: the 2005 WHO glo-
bal survey on maternal and perinatal health in Latin America. 
Lancet 2006;367:1819-29. Erratum in: Lancet 2006;368:580.

[24] Stark M, Chavkin Y, Kupfersztain C, et al. Evaluation of com-
binations of procedures in cesarean section. Int J Gynaecol Ob-
stet 1995;48:273-6.

■	 Received on March 31, 2011. Accepted on October 21, 2011.

■	 Correspondence: Antonella Zizza, Institute of Clinical Physiology 
(IFC-CNR), National Council of Research, c/o Ecotekne, via Prov.
le Lecce-Monteroni, 73100 Lecce, Italy - Tel. +39 0832 422306 - 
Fax +39 0832 422340 - E-mail: zizza@ifc.cnr.it



A. ZiZZA et Al.

168

Appendix

Estimates and sources of CS rates

Country Year CS (%) Source

Afghanistan 2006 8.1 guidotti rJ, Kandasamy t Betrán Ap, et al. monitoring perinatal outcomes in hospitals in 
Kabul, Afghanistan. the first step of a quality assurance process. J matern Fetal Neonatal 
med 2009;22:285-92.

Albania 2007 25.6 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Algeria 2000 6.0 World health Organization (WhO). WhOSiS WhO Statistical information system. WhO 2008. 
http://apps.who.int/whosis/data

Andorra 1999 23.7 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Argentina 2005 22.9 ministerio de Salud de la Nación. dirección Nacional de Salud materno infantil. Anuario 
2005 de información perinatal. http://www.msal.gov.ar/htm/Site/promin/UCmiSAlUd/
archivos/pdf/Anuario%20Sip%202005.pdf

Armenia 2007 14.1 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Australia 2006 30.8 Australian institute of health and Welfare (AihW). Australia’s mothers and babies 2006. 
http://www.aihw.gov.au/publications/per/amb06/amb06.pdf

Austria 2007 27.1 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Azerbaijan 2007 7.6 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Bahrain 1995 16.0 Naseeb t, Farid Sm. Bahrain Family health Survey 1995. manama: ministry of health 2000.

Bangladesh 2007 7.5 demographic health and Surveys (dhS). Bangladesh demographic and health Survey 
2007. http://www.measuredhs.com

Belarus 2007 20.5 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Belgium 1999 16.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Benin 2006 3.6 demographic health and Surveys (dhS). Benin 2006 dhS Final report. http://www.
measuredhs.com

Bolivia 2003 14.6 demographic health and Surveys (dhS). Bolivia: Standard dhS, 2003. http://www.
measuredhs.com

Botswana 2000-08 7.7 World health Organization (WhO). World health report 2009. geneva, World health 
Organization, 2009. http://who.int/whosis/whostat/eN_WhS09_Full.pdf

Brazil 2004 41.8 ministério da Saúde. informações e Análises. Uma Análise dos Nascimentos no Brasil e 
regiões. Secretaria de vigilância em Saúde. ministério da Saúde. 2004. http://portal.
saude.gov.br/portal/saude/gestor/visualizar_texto.cfm?idtxt=24455

Bulgaria 2007 26.8 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Burkina Faso 2003 0.7 demographic health and Surveys (dhS). Burkina Faso: Standard dhS, 2003. http://www.
measuredhs.com

Cambodia 2005 1.8 demographic health and Surveys (dhS). tuttoinsieme.docCambodia demographic and 
health Survey 2005. http://www.measuredhs.com

Cameroon 2004 2.0 demographic health and Surveys (dhS). tuttoinsieme.docCameroon dhS Final report 
2004. http://www.measuredhs.com

Canada 2005-06 26.3 Canadian institute for health information. giving Birth in Canada: regional trends from 
2001-2002 to 2005-2006. 2007.

Cape verde 1998 6.0 instituto Nacional de esattistica. inquerito demografico e de Saude reprodutiva cape 
verde 1998. instututo Nacional de estatistica, Avenida Amilcar cabral, Cd 116 praia cabo 
verde 1999.

Central African 
republic

1994-95 1.9 Ndamobissi r, gora m, Nguelebe eO. enquete demographique et de Sante, republique 
Centrafricaine 1994-95. Calverton, maryland, USA; direction des Statistiques et Sociale set 
macro international iNC 1995.
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Chad 2004 0.4 demographic health and Surveys (dhS). tuttoinsieme.docChad 2004 dhS Final report. 
http://www.measuredhs.com

Chile 2002 30.7 ministerio de Salud. resumen estadistico mensual (rem) 02 Atencion de la mujer. 
ministerio de Salud, Chile 2002.

China 2001-02 20.4 Sufang g, padmadas SS, Fengmin Z, et al. delivery settings and caesarean section rates in 
China. Bull World health Organ 2007;85:755-62.

Colombia 2005 26.7 demographic health and Surveys (dhS). tuttoinsieme.docColombia 2005 dhS Final 
report. http://www.measuredhs.com

Comoros 1996 5.3 demographic and health Surveys (dhS). Comoros 1996 dhS Final report. http://www.
measuredhs.com

Congo 
democratic rep.

2007 4.1 demographic and health Surveys (dhS). Congo democratic republic 2007 dhS Final 
report. http://www.measuredhs.com

Congo rep. 2005 3.2 demographic health and Surveys (dhS). tuttoinsieme.docCongo (Brazzaville) 2005 dhS 
Final report. http://www.measuredhs.com

Costa rica 2003 36.0 ministerio de Salud, CCS, UCr, pANi y OpS/OmS. informe anual 2003 Sistema Nacional de 
Análisis de la mortalidad infantil y del Sistema Nacional de evaluación de la mortalidad 
materna. 2004, pp. 1-79. http://www.cor.ops-oms.org/textoCompleto/documentos/
informe%20mortalidad%20infantil%20y%20materna.pdf

Cote d’ivoire 1998 2.5 demographic health and Surveys (dhS). Cote d’ivoire 1998-99 dhS Final report. http://
www.measuredhs.com

Croatia 2006 16.2 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Cuba 2002 28.5 direcciòn Nacional de estadistica. ministerio de Salud pùblica, republica de Cuba

Czech republic 2006 18.4 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

denmark 2007 21.4 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

dominican 
republic

2007 41.9 demographic health and Surveys (dhS). dominican republic 2007 dhS Final report. 
http://www.measuredhs.com

ecuador 1999 19.9 USAid/CdC/Naciones Unidas. Fondo de poblaciòn. eNdemAiN-iii ecuador. informe 
general. Centro de estudios de poblacion y desarrollo Social. Quito, ecuador 2000

egypt Arab rep. 2008 27.6 demographic health and Surveys (dhS). egypt 2008 dhS Final report. http://www.
measuredhs.com

el Salvador 2005-08 25.0 Asociación demografica salvadoreña. encuesta Nacional de Salud Familiar de 2008 
(FeSAl-2008). informe resumido. Febrero 2009, pp. 1-51. http://www.fesal.org.sv/2008/
informe/resumido/desargar/FeSAl2008-informeresumido.pdf

equatorial 
guinea

2006 7.0 leke r, Stalls S. Needs Assessment of maternal and neonatal health in equatorial guinea: 
trip report, 2007. Conducted for eg lng by engenderhealth. New york, October 15-23, 
2007, pp. 1-27. ziaconsulting.org/equatorialguinea.doc

eritrea 2002 2.7 demographic health and Surveys (dhS). eritrea 2002 dhS Final report. http://www.
measuredhs.com

estonia 2007 20.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

ethiopia 2005 1.0 demographic health and Surveys (dhS). ethiopia 2005 dhS Final report. http://www.
measuredhs.com

Fiji 2000-08 7.1 World health Organization (WhO). World health report 2009. geneva, World health 
Organization 2009. http://who.int/whosis/whostat/eN_WhS09_Full.pdf

Finland 2007 16.3 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

France 2003 18.8 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

gabon 2000 5.6 World health Organization (WhO). WhOSiS WhO Statistical information system. WhO 2009. 
http://apps.who.int/whosis/data

georgia 2007 22.2 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

germany 2006 27.8 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).
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ghana 2003 3.7 demographic health and Surveys (dhS). ghana 2003 dhS Final report. http://www.
measuredhs.com

guatemala 2002 11.4 ministerio de Salud pùblic y Asistencia Social, instituto Nacional de estadìstica. guatemala 
encuesta National de Salud materno infantil 2002. instituto Nacional de estadìstica (iNe) 
2003.

guinea 2005 1.7 demographic health and Surveys (dhS). guinea 2005 dhS Final report. http://www.
measuredhs.com

haiti 2005-06 3.0 demographic health and Surveys (dhS). haiti 2005-06 dhS Final report. http://www.
measuredhs.com

honduras 2005-06 13.0 demographic health and Surveys (dhS). honduras 2005-06 dhS, Final report. http://
www.measuredhs.com

hungary 2005 27.4 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

iceland 2005 15.6 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

india 2005-06 8.5 demographic health and Surveys (dhS). india 2005-06 dhS Final report. http://www.
measuredhs.com

indonesia 2007 6.8 demographic health and Surveys (dhS). indonesia 2007 dhS Final report. http://www.
measuredhs.com

iran islamic rep. 2007 42.3 moini A, riazi K, ebrahimi A, et al. Caesarean section rates in teaching hospitals of tehran: 
1999-2003. east mediterr health J 2007;13:457-60.

ireland 2005 26.2 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

israel 2007 19.1 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

italy 2005 38.2 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Japan 1998-04 28.2 Nakagawa m, Kinouchi K, miyagawa y, et al. 7 year survey of anesthesia for caesarean 
section-comparison of tetracaine and bupivacaine as intrathecal anesthetic agents. masui 
2007;56:61-8.

Jordan 2007 18.5 demographic health and Surveys (dhS). Jordan 2007 dhS Final report. http://www.
measuredhs.com

Kazakhstan 2007 11.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Kenya 2003 4.0 demographic health and Surveys (dhS). Kenya 2003 dhS Final report. http://www.
measuredhs.com

Korea rep. 2003 38.9 health insurance review Agency (hirA). 2003 Caesarean Section delivery rates report. 
Seoul: hirA 2003.

Kuwait 1996 11.2 Alnesef y, Al-rashoud rh, Farid Sm. Kuwait family health Survey 1996. Kuwait: ministry of 
health 2000.

Kyrgyz rep. 2007 5.8 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

latvia 2007 23.3 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

lebanon 1999-00 23.3 lebanese republic ministry of health and UNiCeF. National perinatal Survey, lebanon 
1999-2000. lebanese republic ministry of health 2001.

lesotho 2004 5.1 demographic health and Surveys (dhS). lesotho 2004 dhS Final report. http://www.
measuredhs.com

liberia 2007 3.5 demographic health and Surveys (dhS). liberia 2007 dhS Final report. http://www.
measuredhs.com

libya 1995 7.5 pan Arab project for Child development (pApChild). Arab libyan maternal and Child 
health Survey 1995. the great Socialist people,s libyan Arab Jamahiria the general 
people’s Committee for health and Social insurance, el-Faressia st Cario, league of Arab 
States 1998.

lithuania 2007 20.5 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).
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luxembourg 2004 24.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

macedonia Fyr 2006 16.9 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

madagascar 2003-04 1.0 demographic health and Surveys (dhS). madagascar 2003-2004 dhS Final report. http://
www.measuredhs.com

malawi 2004 3.1 demographic health and Surveys (dhS). malawi 2004 dhS Final report. http://www.
measuredhs.com

mali 2006 1.6 demographic health and Surveys (dhS). mali: 2006 dhS Final report. http://www.
measuredhs.com

malta 2007 32.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

mauritania 2000-01 3.2 demographic health and Surveys (dhS). mauritania: 2000-01 dhS Final report. http://
www.measuredhs.com

mexico 2005 37.5 Salud mexico. Secretarìa de Salud. Anexos. http://portal.salud.gob.mx/sites/salud/
descargas/pdf/pnsanexos.pdf

moldova rep. 2007 11.9 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

montenegro 2007 12.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

morocco 2003-04 5.4 demographic health and Surveys (dhS). morocco 2003 -04 dhS Final report. http://www.
measuredhs.com

mozambique 2003 1.9 demographic health and Surveys (dhS). moçambique inquérito demográfico e de Saúde 
2003. http://www.measuredhs.com

Namibia 2006-07 12.7 demographic health and Surveys (dhS). Namibia 2006-07 dhS Final report. http://www.
measuredhs.com

Nepal 2006 2.7 demographic health and Surveys (dhS). Nepal demographic and health Surveys 2006. 
http://www.measuredhs.com

Netherlands 2005 13.5 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

New Zealand 2004 23.7 New Zealand ministry of health. report on maternity 2004. Wellington, New Zealand: New 
Zealand ministry of health 2007. http://www.moh.govt.nz

Nicaragua 2001 14.7 demographic health and Surveys (dhS). Nicaragua 2001 dhS Final report. http://www.
measuredhs.com

Niger 2006 1.0 demographic health and Surveys (dhS). Niger 2006 dhS Final report. http://www.
measuredhs.com

Nigeria 2008 1.8 demographic health and Surveys (dhS). Nigeria 2008 dhS Final report. http://www.
measuredhs.com

Norway 2006 16.6 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Oman 1995 6.6 Suilaman AJm, Al-riyami A, farid Sm. Oman Family health Survey 1995. muscat: ministry of 
health 2000.

pakistan 2006-07 7.3 demographic health and Surveys (dhS). pakistan 2006-07 dhS Final report. http://www.
measuredhs.com

palestine 2006 15.0 palestinian Central Bureau of Statistics. palestinian Family health Survey, 2006. 
preliminary report. April, 2007, pp. 1-60. http://www.pcbs.gov.ps/portals/_pcbs/
pressrelease/english_report.pdf (last access: September 9, 2009).

panama 1999 18.2 Belizán Jm, Althabe F, Barros FC, et al. rates and implications of caesarean sections in 
latin America: ecological study. BmJ 1999;319:1397-402.

papua New 
guinea

2002 4.7 papua New guinea department of health. information provided by dr Nicholas mann on 
29 July 2003. papua New guinea department of health, pO Box 807, Waigani NCd, papua 
New guinea.

paraguay 2004 27.0 Centers for disease Control and prevention. department of health and human Services. 
international reproductive health Surveys and Comparative reports: Surveys and 
Comparative reports: paraguay 2004 reproductive health Survey. paraguay 2004 
reproductive health Survey, Final report. english language executive Summary. http://
cdc.gov/reproductivehealth/Surveys/paraguay04.htm#maternal%20health
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peru 2000 12.7 demographic health and Surveys (dhS). peru 2000 dhS Final report. http://www.
measuredhs.com

philippines 2003 7.3 demographic health and Surveys (dhS). philippines 2003 dhS Final report. http://www.
measuredhs.com

poland 1997 16.1 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

portugal 2005 34.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Qatar 1998 15.9 Al-Javer KA, Farid Sm. Qatar family health Survey 1998. doha: ministry of health, 2000.

romania 2006 23.6 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

russian 
Federation

2006 18.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

rwanda 2005 2.9 demographic health and Surveys (dhS). rwanda 2005 dhS Final report. http://www.
measuredhs.com

Saudi Arabia 2001 11.6 Central department of Statistics, ministry of health. Statistical yearbook. thirty Seventh 
issue, 1421/1422 Ah. ministry of health 2001

Senegal 2005 3.3 demographic health and Surveys (dhS). Senegal 2005 dhS Final report. http://www.
measuredhs.com

Serbia 2007 16.9 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Slovak rep. 2005 20.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Slovenia 2007 16.8 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

South Africa 2003 20.6 demographic health and Surveys (dhS). South Africa 2003 dhS Final report. http://www.
measuredhs.com

Spain 2005 25.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Sudan 1993 3.7 pan Arab for Child development (pApChild). Sudan maternal and Child health Survey 
1992/93. Federal ministry of health National directorate of motherhood, Childhood & 
Family planning National Centre of health information. 1995. republic of Sudan, league 
of Arab States 1993.

Swaziland 2006-07 7.9 Central Statistical Office (CSO) [Swaziland], and macro international inc. 2008. Swaziland 
demographic and health Survey 2006-07. mbabane, Swaziland: Central Statistical Office 
and macro international inc.

Sweden 2006 17.3 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Switzerland 2005 28.9 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Syrian Arab rep. 2002 15.0 Central Bureau of Statistics (Syria). the family health survey in the Syrian Arab republic. 
2002. Syrian Arab republic and the pan Arab project for Family health (pApFAm) of 
league of Arab States. http://www.un.org.sy/forms/publications/files/fhs.pdf

tajikistan 2006 2.1 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

tanzania 2004-05 3.2 demographic health and Surveys (dhS). tanzania 2004 -05 dhS Final report. http://www.
measuredhs.com

thailand 2000-08 17.4 World health Organization (WhO). World health report 2009. geneva: World health 
Organization 2009. http://who.int/whosis/whostat/eN_WhS09_Full.pdf

togo 1998 2.0 demographic health and Surveys (dhS). togo 1998 dhS Final report. http://www.
measuredhs.com

tunisia 1995 8.0 ministére de la Santé publique. Office National de la Famille et de la population. 
l’enquete tunisienne sur la Santé de la mére et de l’enfant. rapport principal 1996. 
project pan Arab pour la promotion de l’enfance. tunisia: ministére de la Santé publique 
1996.

turkey 2007 35.4 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).
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turkmenistan 2006 3.3 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

Uganda 2006 3.1 demographic health and Surveys (dhS). Uganda 2006 dhS Final report. http://www.
measuredhs.com

Ukraine 2006 14.2 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

United Arab 
emirates

1995 15.8 Fikri m, Farid Sm. United Arab emirates family health Survey 1995. Abu dhabi: ministry of 
health 2000.

United Kingdom 2004 22.0 World health Organization (WhO). european health for All database (hFA-dB). regional 
Office for europe, Copenhagen. http://www.euro.who.int/hfadb (Updated August 2009).

United Sates 2007 31.8 hamilton Be, martin JA, ventura SJ. Births: preliminary data for 2007. National vital 
Statistics reports (CdC) 2009;57(12):1-23.

Uruguay 2000 23.8 instituto Nacional de estadistica. Area Sociodemografica. Fascicolo 1.5: Salud. 
montevideo, Uruguay: instituto Nacional de estatistica 2002. (internet communication of 
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