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National, regional, and global rates and trends in
contraceptive prevalence and unmet need for family
planning between 1990 and 2015: a systematic and
comprehensive analysis

Leontine Alkema, Vladimira Kantorova, Clare Menozzi, Ann Biddlecom

Summary

Background Expansion of access to contraception and reduction of unmet need for family planning are key
components to improve reproductive health, but scarce data and variability in data sources create difficulties in
monitoring of progress for these outcomes. We estimated and projected indicators of contraceptive prevalence and
unmet need for family planning from 1990 to 2015.

Methods We obtained data from nationally representative surveys, for women aged 15-49 years who were married or
in a union. Estimates were based on 930 observations of contraceptive prevalence between 1950 and 2011 from
194 countries or areas, and 306 observations of unmet need for family planning from 111 countries or areas. We used
a Bayesian hierarchical model combined with country-specific time trends to yield estimates of these indicators and
uncertainty assessments. The model accounted for differences by data source, sample population, and contraceptive
methods included in the measure.

Findings Worldwide, contraceptive prevalence increased from 54-8% (95% uncertainty interval 52-3-57-1) in 1990, to
63-3% (60-4-66-0) in 2010, and unmet need for family planning decreased from 15-4% (14-1-16-9) in 1990, to
12-3% (10-9-13-9) in 2010. Almost all subregions, except for those where contraceptive prevalence was already high
in 1990, had an increase in contraceptive prevalence and a decrease in unmet need for family planning between
1990 and 2010, although the pace of change over time varied between countries and subregions. In 2010, 146 million
(130-166 million) women worldwide aged 15-49 years who were married or in a union had an unmet need for family
planning. The absolute number of married women who either use contraception or who have an unmet need for
family planning is projected to grow from 900 million (876-922 million) in 2010 to 962 million (927-992 million) in
2015, and will increase in most developing countries.

Interpretation Trends in contraceptive prevalence and unmet need for family planning, and the projected growth in
the number of potential contraceptive users indicate that increased investment is necessary to meet demand for

contraceptive methods and improve reproductive health worldwide.

Funding United Nations Population Division and National University of Singapore.

Introduction

Provision of access to voluntary family planning,
especially effective contraceptive methods, for women
and men is not only crucial to directly improve
reproductive health outcomes, but is also positively
associated with improvements in health, schooling,
and economic outcomes.”> Monitoring of family
planning rates and trends globally, regionally, and
nationally draws attention to progress towards
achievement of wuniversal access to reproductive
health—a target in Millennium Development Goal
(MDG) 5 to improve maternal health—and indicates
the investments needed and progress expected from
programmatic efforts to expand access to effective
contraceptive methods.** Global efforts to improve
women’s and children’s health and increase access to
family planning information, services, and supplies®”’
mean a heightened demand for frequent, comparable,

and timely estimates of family planning indicators to
monitor progress.

However, analysis of family planning levels and trends
is challenging because the number of observations per
country are scarce or not recent. In a new compilation of
data for family planning indicators for 194 countries and
areas, 43% of countries and areas had no data for unmet
need for family planning and 65% of countries had no
data for unmet need since 2005.* Methodological dif-
ferences between data sources, both within and across
countries, also complicate the derivation of reliable
estimates of trends in family planning indicators.

Studies in which investigators have assessed rates and
trends in contraceptive prevalence and unmet family
planning need across many countries have tended to use
straightforward approaches. Such methods include use
of the most recent observation as indicative of present
rates or application of linear extrapolation based on the
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two most recent observations,”" use of a spline-based
extrapolation method,' or restriction of the data sources
or region examined.”” Investigators of some studies
derived future trends in contraceptive prevalence from
projected fertility rates.*™ An annual series of estimates
has not been published. In this report, we aimed to
estimate and project national, regional, and global trends
in contraceptive prevalence and unmet need for family
planning from 1990 to 2015, the period during which the
MDGs are to be met.

Methods
Data
Contraceptive prevalence is measured as the percentage of
women who report themselves or their partners as using at
least one contraceptive method of any type (modern or
traditional; appendix p 5). Unmet need for family planning
is defined as the percentage of women who want to stop or
delay childbearing but who are not using any method of
contraception to prevent pregnancy. Observations of
unmet need for family planning in our database are,
whenever possible, based on the revised algorithm of
the indicator designed to improve comparability within
and across countries.” The estimates in this report are for
women of reproductive age (1549 years) who were
currently married or in a union (referred to as
married/in-union women of reproductive age [MWRA).
We used the United Nations Population Division
database for contraceptive prevalence and unmet need
for family planning (appendix pp 5-7)." Data were
obtained from nationally representative household
surveys, especially those from international survey
programmes, such as the Demographic and Health
Surveys, the Multiple Indicator Cluster Surveys, and the
Reproductive Health Surveys. All observations were
assessed with respect to the sample population other
than MWRA (eg, observations that represent women in
different age groups or all sexually active women), and
other sample population biases (eg, exclusion of a region
of a country or use of a different categorisation of
contraceptive method use). The estimates presented in
this report are based on 930 observations of contraceptive
prevalence between 1950 and 2011 from 194 countries or
areas, and 306 observations of unmet need for family
planning from 111 countries or areas.

Statistical analysis
We developed a statistical model to estimate trends in
contraceptive prevalence and unmet need over time for
each country. The modelling approach combined sys-
tematic trends in prevalence with a flexible time-series
model that captured fluctuations around the main
trends within countries. The appendix (pp 9-34) shows
details of the model specification, implementation, and
validation.

For every country, we modelled the expected transition
from low to higher contraceptive prevalence with a

logistic growth curve. The logistic function is appropriate
to represent social diffusion processes, such as the
adoption of contraceptive methods,” when uptake is
expected to increase initially, up to a maximum rate, after
which the rate decreases when prevalence reaches higher
values.” To allow for deviations from a smooth pathway
of growth in prevalence, as indicated by the data, the
logistic growth curve was combined with a time-series
model. The trend in use of modern contraceptive
methods as a proportion of total contraceptive prevalence
was modelled in a similar way, with a country-specific
logistic growth curve combined with a time-series model.

We used a Bayesian hierarchical model®"” to estimate
the parameters of the logistic growth curves (its expected
final value, the pace of adoption, and the timepoint when
the rate of uptake is at its peak) for each country, such that
the estimates were based on the observations for the
country of interest and the subregional, regional, and
global experience. This approach means that the fewer the
number of observations for the country of interest, the
more its estimates are driven by the experience of other
countries, whereas for countries with many observations,
the results are driven by those observations.

Total contraceptive prevalence was used to predict the
percentage of women with an unmet need for family
planning based on an expected (and empirically observed)
statistical relation between total contraceptive prevalence
and unmet need (appendix p 13). Our model assumed that
as total contraceptive prevalence starts to increase from
very low values, the percentage of women with unmet
need (among women who were not using contraception)
increases, as new norms about family planning and family
size spread and take hold. After a period of increase,
unmet need is assumed to decrease as more women use
contraception and family planning information and
services expand to meet demand. Country-specific
estimates of unmet need were obtained by modelling of
the general relation between contraceptive prevalence and
unmet need with a hierarchical approach and a time-
series model to capture country-specific changes in trends
of unmet need. For countries without data for unmet
need, estimates for this measure were based on each
country’s estimates of total contraceptive prevalence, the
relation between contraceptive prevalence and unmet
need, and the distribution of country-specific amounts of
unmet need in the respective subregion.

Estimates of contraceptive prevalence were based on all
available data in a country, including data from before
1990. We included additional parameters in the model to
account for the misclassification of women in a subset of
surveys and to account for potential differences in
prevalence outcomes associated with surveys in which the
sampled population was not representative of the group of
MWRA but instead consisted of women in different age
groups, all sexually active women irrespective of marital
status, or when the sample was not nationally
representative (appendix pp 15-21). We estimated error
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variance parameters by type of data source to account for
differences in data quality between the surveys.

We used a Markov Chain Monte Carlo (MCMC)
algorithm to generate samples of the posterior
distributions of the parameters.” This approach produced
a set of trajectories of contraceptive prevalence and
unmet need for family planning for each country. We
produced functions of these outcomes to measure other
indicators, such as the percentage of demand for family
planning that is satisfied (the ratio of contraceptive
prevalence to the sum of contraceptive prevalence and
the unmet need for family planning).

We computed 95% uncertainty intervals for all indicators
of interest with the 2-5th and 97-5th percentiles of the
posterior distributions. For reported changes in values,
posterior probabilities of an increase (PPI) or decrease
(PPD, where PPD=1-PPI) were calculated. These
probabilities indicate the amount of certainty for the
reported change: a higher posterior probability corresponds
to greater certainty about the direction of the change.
Significant changes refer to changes for which the PPI or
PPD is greater than 0-95. The MCMC sampling algorithm
was implemented with JAGS 3.2.0 Open Source software,*
and the analysis was done in R (version 2.15). Software
programs and data are available from the authors.

Role of the funding source

The sponsors of the study had no role in the study design,
data analysis, data interpretation, or writing of the report.
The corresponding author had full access to all data in
the study and had final responsibility for the decision to
submit for publication.

Results

Between 1990 and 2010, contraceptive prevalence in
MWRA increased worldwide, in developing countries as
a group, and in most subregions except for those where
contraceptive prevalence was already high (figure 1 and
table 1). Globally, contraceptive prevalence rose from
54-8% (95% uncertainty interval 52-3-57-1) in 1990, to
63-3% (60-4-66-0) in 2010, or 8-5 percentage points
(4-7-12-1, PPI>0-99). This increase was driven mainly
by a rise in contraceptive prevalence in developing
countries, from 51-8% (48-8-54-6) in 1990, to 62-0%
(58-:7-65-0) in 2010; we recorded a larger absolute
increase in contraceptive prevalence when China is
excluded (table 1). Most of this growth over time occurred
in the 1990s. The increase in contraceptive prevalence
globally and in developing countries slowed significantly
(PPD>0-95) in 2000-10 compared with the 1990s, and
the rate of change for 2005-10 was similar to that for
2000-05 (appendix pp 41-44).

Trends over time in subregions varied greatly, ranging
from slight decreases in western Europe and Australia
and New Zealand to an increase of 20-6 percentage
points (18-0-23-1) in eastern Africa (table 1). Large
increases in contraceptive prevalence were estimated
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Figure 1: Percentage of women aged 15-49 years who were married or in a union who used a contraceptive
method or who had an unmet need for family planning in 1990 and 2010, by world, development group,

and subregion
Horizontal lines represent the 95% uncertainty intervals.

even for some subregions that had already reached high
levels in 1990. In Central America and South America,
where more than half of MWRA were using contraception
in 1990, contraceptive prevalence by 2010 rose by
14-1 percentage points (4-1-23-0) and 11-2 percentage
points (3-8-18-6), respectively. The largest absolute
increases in contraceptive prevalence (>15 percentage
points, PPI>0-95) were in southern Asia and three
subregions of Africa (eastern, northern, and southern
Africa; table 1). However, in two subregions of Africa,
contraceptive prevalence still remained low: by 2010,
fewer than one in five MWRA used any contraceptive
method in middle and western Africa (table 1). For
comparison, eastern and middle Africa had similar
contraceptive prevalences in 1990, yet 20 years later
middle Africa’s rate had risen by just 8-0 percentage
points (3:7-12-4, PPI>0-99) whereas that of eastern
Africa had risen by more than twice this amount (table 1).

Nationally, in the 194 countries with any data available,
estimates of contraceptive prevalence in 2010 were less
than 10% in four African countries (Chad, Mali, Sierra
Leone, and South Sudan) and more than 80% in China,
Costa Rica, Hong Kong, Malta, Norway, and the UK
(table 1). In 81 of the 194 countries, contraceptive prevalence
increased significantly from 1990 to 2010 (PPI>0-95) and
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Contraceptive prevalence (% [95% uncertainty interval]) Unmet need (% [95% uncertainty interval])
1990 2010 Change 1990-2010 1990 2010 Change 1990-2010
World 54.8 (52:3-57-1) 633 (60-4-66.0) 8.5 (4.7t0 12:1)* 15-4 (14-1-16-9) 123 (10:9-13-9) 31 (-50to-1-1)f
Developed countries 681 (651-70-9) 715 (67-8-74-8) 3-3(-0-3t0 6:9 )% 107 (8-9-12:9) 93 (7-5-11:5) -1-4 (-3:-5t0 0-7)§
Developing countries 518 (48-8-54-6) 62-0 (58:7-65-0) 10-3 (5:9 to 14-5)* 165 (15:0-18-3) 12-8 (11-2-14-6) 3.7 (-5-9to-1-4)t
Developing countries (excluding China) 403 (37-6-43-2) 54-1(50-4-57'5) 13-8(9-0t018-2)* 212 (19-5-23-0) 16-0 (14-2-18-3) -51(-7-7to-2-4)t
Africa 174 (16-5-18.5) 30-9 (29:3-32:5) 13-5(11-6t0153)* 264 (25-0-28-0) 232 (21-9-24-6) 32 (-51to-1:3)t
Eastern Africa 120 (10-9-13-2) 32:6 (30-4-34-8) 206 (18:0t0231)* 304 (27-5-33:6) 263 (24-5-28-2) -41 (7710 -0-8)t
Burundi -4 (4-9-13-8) 21.9 (18-4-261) 13-4 (72t019-1)* 273 (21:3-34:3) 29-2 (20-0-39.7) 7 (-8:0t012:6)
Comoros 14-0 (6-9-24-9) 39-8 (22:7-61.7) 25:2 (4-9t0 50-3)* 35-4 (26-9-44-5) 27-9 (15-4-39-6) 7.5 (-22:0t0 5.7)
Djibouti :3(0-8-9-9) 23-8 (14-4-37°5) 2041 (8-2t0 35:3)* 287 (16:7-44-3) 29:9 (18-6-43-2) 1 (-11-4t0 13-0)
Eritrea -4 (2:8-9-8) 15-2 (8:1-27-2) 6 (13t0 22:3)f 28.9 (21-8-37-1) 29.7 (21.7-38-8) 7 (-101t011-8)
Ethiopia -6 (1-6-4-2) 26.9 (22:8-31-1) 242(19-9t028:6)*  321(23-0-42:6) 272 (243-313) -4-8 (-15-8 to 4-6)
Kenya 285 (22:5-35-4) 473 (37:7-57-0) 18.7 (7-0t0 30-2)* 365 (31-6-41-6) 24.7 (18-4-31-3) -11-8 (-19-9 to -3-8)t
Madagascar 14-3 (9-3-21-4) 40-4 (31-1-50-9) 25.9 (14-0t0381)*  31(25-4-37-1) 205 (15:4-25-9) -10-6 (-18-5t0 -2-8)t
Malawi 116 (8-4-15-9) 450 (40-2-50-1) 334(26:9t039:5) 352 (29-2-41-6) 26-9 (23-4-30-2) -84 (-15-5to-1-4)t
Mauritius 752 (67-7-816) 760 (61-9-86-2) -8 (-14-3t0 13-1) -8 (3-6-11-5) -4 (2:4-14-3) ~0-4 (-6-0t07-4)
Mozambique 4(1:9-8:0) 13-2 (103-16-9) 1 (4-3t013-4)* 243 (17-4-33-1) 23-8 (17-31.9) -0-6 (-11-2t0 9-2)
Reunion 717 (67-5-755) 723 (54-4-85-6) -6 (-17:0t0 14-3) -4 (5-4-14-9) -9 (3-0-20-3) -0:3(-7-5t010-3)
Rwanda 17:9 (12:9-24-4) 495 (43-6-54-8) 31:5(23-1t038:9)* 37:2(31:3-43-4) 20-6 (17:7-24-2) -16-6 (-23-5t0-9-7)t
Somalia -4 (12-14-2) 18-8 (8-9-37-3) 3-6 (3-2t0 31-4)* 29.0 (17-2-44-6) 302 (18-4-44-2) 11 (-11-5 t0 13-2)
South Sudan -6 (0-1-2-4) 49 (1-8-9-2) 1 (11to 8:5)* 277 (16:1-43-5) 29-1 (17-1-44-8) 1.4 (-10-8 t0 13-5)
Uganda 69 (4-8-9-8) 284 (23-0-34-4) 21-4 (153 t0 28-0)* 32:2(243-40-8) 356 (28-9-42-6) 3-3(-7-2t013-8)
Tanzania 111 (8:1-15-2) 34:3 (27-4-422) 232(151t031-8)*  27-2(22:9-31-8) 256 (21-0-30-4) -1:6 (-8-0t0 4-7)
Zambia 14-5(9-8-213) 432 (32:0-55-4) 285 (15:0t0 421)*  29-3 (24-0-35-1) 251 (17-7-32:2) -42 (-13-5t0 4-9)
Zimbabwe 443 (36:5-52-4) 58.9 (53-9-63-7) 146 (5:0t0 237)* 21.6 (16-2-27-9) 15.9 (11-8-20-8) 5.8 (-13-1t0 1-6)§
Middle Africa 114 (8:7-14-9) 19-4 (16-5-23-1) 0 (37t012:4)* 263 (21:0-32:3) 261(22:3-303) -0-1(-6:3t055)
Angola 42 (1.7-9:7) 12:9 (6-2-26-0) -4(0-9t0 21-6)F 27-4 (15:7-42-9) 28-8 (17-2-43-5) 1:3 (-10-8 t0 13-0)
Cameroon 121 (8-7-167) 25.6 (19-9-32-3) 13-4 (6:3t0 21-1)* 22:9(19-0-27-3) 22:2 (16:3-29-1) -07 (-7-9t07-1)
Central African Republic 11-8 (6:4-19-8) 26-3 (15-6-41-5) -3(1-:9t030:6) 21-3(15:7-281) 227 (14-9-32:6) 14 (-7-7t0 11-8)
Chad -9 (0-8-4-2) -5 (3-0-10-2) -5(0-3to 8-4)% 19-8 (14-1-27-3) 21-8 (15:7-29-4) 1.9(-7-1to111)
Congo (Brazzaville) 24-6 (9-8-45-4) 4446 (36-2-53-6) 19- 8 (-1-8t036-8)f 25-4(16-8-35-4) 19-8 (14-1-26'5) -5:5(-16-1t0 4-6)
Democratic Republic of the Congo 13-9 (9-0-20-6) 19-3 (14-9-25-2) -5(-2-1t012-9)9 28-4 (19:0-39-4) 27-8 (22:0-34-2) -0-6 (-12-1t0 9-6)
Equatorial Guinea 5 (2:6-18-2) 19-4 (9:3-373) 113 (-04t0293)t  27-8(16:3-43-4) 28-4 (17-0-42-3) 0-4 (-11-8 t0 11-9)
Gabon 21.0(9-6-37-5) 38:5(22:3-587) 169 (-3-8t040-6)1  30:0(21-4-397) 255 (14-7-35:9) -4-5(-17-9t0 7-6)
S&o Tomé and Principe 21.0 (9-9-37-5) 37-8 (29-2-47-6) 16-4 (-1-5t0 32-3)# 379 (26:7-49-4) 366 (29-4-43-4) -1-4 (-14-1to 11-1)
Northern Africa 38.0 (34.7-41:3) 54-0 (48.7-58-9) 16:0 (97 to 21-8)* 23:6 (20.7-267) 14-9 (11-8-18-4) -8:6 (-12:6 to-4-5)t
Algeria 457 (37-7-54-1) 62-6 (49-5-74-2) 170 (1-3t030-8 )% 216 (12-9-32-3) 132 (6:1-23-6) -8:2 (-18:5t0 2-0)§
Egypt 433 (37-2-497) 615 (52-1-69-9) 182 (7-1t0 28-6)* 233 (18:7-28-4) 11.5 (7:5-16-5) -11.8 (183 to -5-1)t
Libya 384 (24-3-54-0) 56-1 (35-4-75-5) 174 (-7-0t0 42:0)9 24-3(13-9-37:5) 163 (6:0-30'5) =77 (22210 57)
Morocco 39-6 (32:5-46-9) 65-4 (50-3-78:3) 25-7(9-2t0 40-7)* 22.5(18-3-26-9) 109 (5-1-19-4) -11:5 (-19-0to -2-4)t
Sudan 8.5 (6:6-10-9) 11.8 (7-9-17-3) 3(-13t09-1)q 289 (24-2-33.9) 290 (20-0-39-2) 02 (-9-4t010-4)
Tunisia 52.9 (44-8-61.0) 641 (50-8-75-8) 111(-4-3t025-4) 180 (10-9-27-1) 123 (5-8-22-1) 5.5 (-15-2 to 4-1)
Southern Africa 46-3 (36-9-557) 622 (49-5-73-5) 15:9 (0-0to 30-8) 21-6 (15-5-28-5) 137 (8:1-21-3) -7:7 (-16:7t0 1.7)§
Botswana 347 (27:0-432) 53-1(38:9-66-6) 183 (2:6t033-3 )¢ 264 (21-1-32-2) 18-6 (10-2-29-1) 78 (-17:3t02-8)§
Lesotho 207 (15-0-27-8) 47-9 (40-0-55-9) 27:0 (16:7t036:9)*  33-4(24-3-435) 23-4 (185-28-6) -10:0 (1212 t0 0:3)|
Namibia 29-8 (23.1-37-4) 559 (43-2-67-8) 260 (11-1to 40-1)* 23-9(19-1-29-2) 19-1(11-8-27-3) -4-9 (-13-9to 4-7)
South Africa 495 (38-6-60-3) 637 (48-9-767) 141 (-4-2t031-4)  20-2(13:3-28-2) 127 (6:1-21-4) 7.4 (-17-8 10 3-6)§
Swaziland 21.7 (16-1-28-4) 626 (56-1-67-7) 40-8 (31:6 to 48-6)* 347 (24-6-45-3) 16-6 (12-4-21.9) -18-0 (-29-0to -7-0)t
Western Africa -6 (6:7-8-8) 15-1(13:1-17-4) -4 (52t0 9:9)* 24.9 (23:2-267) 25-4(23-0-28-3) -5 (-2:4t037)
Benin 109 (6-7-17-3) 19-4 (12:1-29-8) 4(-1:0t0197)t  281(20-9-36-6) 283 (22:1-355) 2 (-10-0t0 9:9)
Burkina Faso -8 (4-3-10-5) 16-8 (14-1-20-0) 100 (5-5 to 14-1)* 265 (21:3-32:6) 302 (22:6-387) 7 (-57t013-4)
Cape Verde 29-4(22:3-37-3) 62-4 (48-5-75:0) 32:9 (171t0472)*  30-1(21:6-397) 153 (8-2-24-2) —14-8 (-265t0-2-8)t

(Continues on next page)
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Contraceptive prevalence (% [95% uncertainty interval])

Unmet need (% [95% uncertainty interval])

1990 2010 Change 1990-2010 1990 2010 Change 1990-2010
(Continued from previous page)
Cote d'Ivoire 77 (4-9-11-9) 176 (10-4-28-8) -9 (17t021-2)* 29.9 (23-0-37:6) 304 (21-6-40-1) -5 (-10-5t0 11-6)
The Gambia 10-2 (7-8-13-2) 20-8 (11-6-34-5) 10-6 (1-1t0 24-5) 31-6 (19-1-46-8) 31-3(19:5-455) -0-3(-12:5t011-2)
Ghana 151 (11.7-19-2) 24-2 (17-6-32-2) -0 (1-2to 17-7)% 36.0 (31-2-41-1) 35.6 (29-8-41-7) -0-4 (-81t07-2)
Guinea 1.8 (1.0-3.0) 10-8 (6-2-18-7) -9 (4-2t016-9)* 24-6 (19-5-30-4) 246 (18-3-32) -0 (-8-2t0 8-8)
Guinea-Bissau 51(1-8-123) 136 (8:6-21.0) -3(0-8t016-2)% 287 (16-8-44-2) 303 (18-6-44-4) -4 (-11-3t013.5)
Liberia -0 (4-5-11-0) 12.9 (8:6-19-0) -8 (0-3t012:3) 33-1(25-9-40-8) 35.0 (28:2-42-2) -8 (-7-8t011.6)
Mali -9 (2:4-6-0) 9:3(5-8-14-9) -4 (1-3t0 11-0)* 26-1(20-9-31-8) 292 (22:5-36-8) 31 (-5»6 t012.0)
Mauritania 32(21-47) 124 (7-6-19-8) 92 (41t0 16.7)* 30-1(21-0-41-0) 31.9 (23-0-42-0) 1.7 (-10-7 to 14-0)
Niger 3.9 (2:5-62) 123 (7-5-19-9) 83(2:9t016:0)* 19.5 (15-4-24-5) 19-3 (14-3-25-4) -0-2 (-7-2t0 6-9)
Nigeria 72 (57-9-4) 14-4 (11-2-18-4) 71 (3-3to 11-4)* 212 (18:5-24-1) 212 (17:1-26-3) -1 (-5-0to0 5-6)
Senegal -2 (5-1-10-0) 127 (10-6-15-3) 5.5 (2-0to 8-8)* 33-3(28-0-38.9) 332 (25:5-41-2) -0-2(-9-3t0 9-2)
Sierra Leone 7 (1-5-4-9) -6 (5-2-11-3) 4-8(1-8t0 8:7)* 284 (18-9-40-4) 29.9 (24-2-36-3) -5(-10-7t012-1)
Togo 25.0 (17-2-34-7) 167 (13-5-20-9) -83(-187t0 05)|| 42-4(35:6-49-1) 36-4 (27-1-45-9) -6.0 (-17-3t0 5-1)
Asia 567 (52-9-60-1) 66-8 (62:5-70-7) 10-1(4-6 to 15-6)* 14-6 (12-8-16-9) 11.0 (9-0-13-4) -37(-6:5t0-0-7)t
Central Asia 51(41-1t0 60-1) 61-5(54-2-68-2) 10-6 (-1-5to 23-0)% 17.5 (12:9-22-8) 12:8(9-2-17-3) -4-7 (-11-0t0 1-6)§
Kazakhstan 55-1(39-9-68-9) 59:3 (45-2-72-0) 4-1(-15-5t0 24-1) 17-8 (10-1-26-9) 15.0 (7:9-24-4) -27(-14-2t0 9-0)
Kyrgyzstan 53-4 (35-4-69-6) 56-4 (41-8-70-4) 2.9 (-19-0t0 26-4) 14-9 (7-6-23-7) 13.9 (7-1-22:9) -0-9 (-122t0 10'5)
Tajikistan 28.0 (10:7-50-9) 41.9 (31-1-53-6) 137 (-11-6 t0 36-8) 26-1(14-8-40-1) 22-4 (13:0-34-8) -3.6 (-16-0t0 8-2)
Turkmenistan 54-2 (31-2-72-9) 657 (48-2-79-8) 11.0 (-13-6t039-7) 14-3 (6:1-24-7) -4 (3:9-18-4) -4-6 (-17-2t0 7-0)
Uzbekistan 52:0 (34-4-67-5) 67-3 (55-0-78-2) 152 (-5-0to 37-2)9 15 9 (8-6-25.0) -4 (4-5-17-0) -6-3(-16-6t0 3-8)
Eastern Asia 769 (69-9-82:3) 826 (75-4-87-6) 7 (-31t0 14-4)9 -2 (3:7-10-3) -2 (2:4-77) -1.9 (-5-9t0 1.7)
China 785 (70-6-84-6) 84-4 (76-6-90-0) -9 (-3-8t015-6) -4 (2-:8-9-9) 3-4(1:5-7-2) -2 0( -6-4t01.9)
Hong Kong 83.9(79-4-87-6) 802 (72-2-86-4) -3 7( -12:3t03-8) -8 (1-8-7:0) 51(2-2-103) -3 (-1-9t0 5-9)
Japan 58-8 (54-8-62-7) 54-4 (41-1-67-2) -4 4( -18-3t0 9-0) 152 (8-8-22-9) 172 (8-6-28.9) -1(-6-6t012.0)
Mongolia 54.7 (39-8-67-7) 58.5(49-0-675) 7 (-12:4t021.8) 150 (7-8-25-2) 132 (7:6-20-6) -1.8 (-12-1t0 7-0)
North Korea 615 (537-68-8) 695 (54-6-81-4) -9 (-9-0t0227) 13-7 (7-4-22-3) 9-6 (3-8-20-0) -3-9 (-12-8 to 6-0)
South Korea 77-2 (70-3-827) 79-1(71-8-84-7) -9 (-4-8t0 8-5) 6-3 (3-0-11-6) 5.5 (2:5-10-7) -0-7 (-4-8t03-2)
Southeastern Asia 485 (44-9-52-1) 622 (57-1-67-0) 13-8 (7-4t0 19-8)* 18.9 (16:6-21-2) 13-7 (11-0-16-7) -5-2 (-8.7to-1.5)t
Burma 16-2 (12:1-21-2) 455 (36:4-54-8) 29-2 (18-7t039-9)* 25.9 (17-1-36-8) 20-0 (12:4-29-5) -5.7 (-16-2to 4-1)
Cambodia 83(3:9-167) 493 (43.7-55-0) 40-8 (30:5t0 48-6)* 32:0(22:6-427) 23-6 (20-2-27-0) -84 (-19-7to 1-4)]|
Indonesia 48-8 (42:5-55-2) 60-9 (49:9-70-9) 121 (-0-5t0 24-0)F 17-4 (14-0-21.0) 13-3(8:2-19-7) -41(-10-3t03-2)
Laos 14.0 (8:7-21:6) 465 (33-2-60-1) 32:4(16:6 to 48-1)* 32:1(20:9-45-4) 23.0 (13-8-34-2) -8-9 (-22:5t03-4)§
Malaysia 52:6 (413-64-1) 55-6 (40-0-70-4) -9 (-13-5t018-9) 18-6 (10-5-29-3) 170 (8-2-29-1) -1-6 (-12:0t0 9-1)
Philippines 419 (32-52-9) 497 (43-2-56°1) 7 (-4-8t019-7) 27-9 (21-0-35-0) 226 (18.0-27-8) -53(-13-9t03-2)
Singapore 657 (54-9-74-9) 657 (47-0-80-6) 0-1(-18-6t0165) 11-9 (5-9-20-6) 11-8 (4-4-24-4) -0-1(-9-6t011-2)
Thailand 692 (60-0-76:9) 794 (73-9-83-8) 10-2 (0-8 t0 20-4)f 10-2 (6-6-15-0) 53 (3-0-8-9) -4-8 (-10:3t0 0-0)||
Timor-Leste 22.0 (16-9-28-1) 236 (18-5-29-6) 17 (-6:3t09-6) 19-2 (15-9-23-1) 29 (24-0-34-0) -8 (37t0 157)*
Vietnam 57-9 (49-9-65-7) 78.0 (74-1-81-7) 20-1(11-3t0 29-1)* 16-8 (11-2-23-6) 62 (4-1-9-0) -10- 6 (-17-6 to-4-5)t
Southern Asia 387 (32:7-451) 555 (47-5-63-2) 16-8 (6-6 to 26-5)* 21.5(18-0-25-3) 15-3(11:3-201) -6-2 (-11.7t0-0-2)||
Afghanistan 5 (2:7-11.0) 222 (19-0-26-0) 16-6 (107 to 21-4)* 28.1(16-4-44-1) 29-5(18-2-43-0) -2 (-10-6 t0 12:6)
Bangladesh 34-1(26-4-42-2) 605 (53-8-66-7) 26-4 (16-3t036-0)* 255 (20-2-31-4) 12.9 (9-8-16-5) -12:6 (-19:3to-6-3)t
Bhutan 14-1(7-1-251) 64-6 (58:3-69-8) 50-3 (37-4 t0 59-8)* 29-4 (18-2-43.0) 12.5(7-7-187) -16-8 (-28:9to-6-8)t
India 415 (33-7-49-8) 573 (46-3-67-6) 157 (2:0t0 28-7)% 20-2 (15-6-25-2) 14-2 (8-8-20-8) -6-0 (-13-3t0 2:0)§
Iran 55-7 (49-2-61-9) 72-6 (58-0-83-8) 170 (0-9 t0 30-0) 17-1(10-1-25-8) -4 (33-18-0) -8-4(-17-1to 1-1)||
Maldives 277 (21:5-35-1) 36:2(29:3-44-2) 8.5(-1-7t018-7)0 30-1(20-9-40-0) 28:3(23-3-334) -1.7(-12-2t0 7:9)
Nepal 186 (142-23-9) 488 (42:0-55-8) 301 (21510 38:5)* 33-6 (25:9-417) 263 (21:5-31:2) 73 (-16:5t0 1-9)§
Pakistan 122 (10-3-14-6) 32:4(23-2-431) 20-1(10-8 to 31-0)* 302 (26:8-337) 25.9 (19-6-32:6) -4-3(-11.5t02:9)
SriLanka 65-9 (56-6-74-3) 715 (59-0-81-3) 4(-9-5t019-0) 10-6 (6-8-155) 3(3-7-12:6) -32(-9:5t03-3)
Western Asia 44-2 (403-48-1) 576 (53-4-61-7) 13-4 (7:7t019:0)* 22.0(18-8-25-5) 167 (13-9-19-9) -53(-9-0to-1-6)t
Armenia 52:1(39-3-64-9) 55-2 (48-2-62-4) 1(-11-5t0 17-6) 21-3(13-1-30-9) 18.9 (13-5-25-0) 24 (-13-4t0 7-4)
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Azerbaijan 43.0 (22:5-65.0) 54-4 (40-5-67-9) 11.0 (-13:3t0357) 20(9-9-30-8) 14-8 (8-6-22-0) -5.0(-17-2t0 6-6)
Bahrain 55-2 (46-5-63-6) 66-4 (46-5-82-2) 111 (-9-6 t0 28.9) 17:9 (10-4-27-5) 11-8 (4-0-25-2) -5.7 (-16-8 t0 6-5)
Georgia 32.5(15:3-53-5) 52.1(36-3-67-4) 19-0 (-4-1t0 42-4)9 26-1(15-2-38-8) 183 (9-4-29-6) -7-6 (-20-7t0 4-6)
Iraq 175 (13-1-23:3) 50-5 (42-3-58-6) 33(23-2t0 42:1)* 30-6 (18-7-45-0) 203 (12:1-30-4) -10-2 (-22-0to 0-4)||
Israel 67-0 (51-9-79-0) 71-8 (49-5-87-2) 47 (-15-5t021-2) 11.5(4-9-223) 9-1(2:5-22-8) -22(-11-7t0 9-1)
Jordan 40-6 (35-3-46-6) 589 (51-2-66-4) 18-2 (8-6 t0 27-4)* 260 (22:4-29-3) 14-0 (10-2-18-1) -11.9 (-17-0 to-6-6)t
Kuwait 39-2(30-6-48-4) 55-6 (37-4-72'5) 16-2 (3-7t034-9)9 255 (15:5-36-9) 17-4(7-6-307) -7+ 8( 20-5t0 4.7)
Lebanon 62-8 (51:3-73-4) 62-0 (47-2-74-9) -0-9 (-18:6t0 16.7) 137 (6-8-23-5) 14-1(6-5-25-2) -4 (-10-2t0 11-4)
Occupied Palestinian Territory 39-8 (25:3-55-4) 54-3 (41-8-66-4) 14-2 (-5:5t034-3)9 250 (14-2-37-8) 18-2(9-8-29-3) -6-6 (-19-0t0 5-3)
Oman 12:3(8-9-16-9) 471(29-3-66-6) 34-6 (16-3t0 54-7)* 304 (18-1-45-2) 21-6 (10-2-35-0) -8-6 (-23:7t0 4-2)§
Qatar 35-8 (26-8-46-1) 53-3(34-8-71.0) 173 (-3-2t0 37:6)% 26-8 (16-5-38-8) 186 (8:2-32:2) -7-9 (-21-6 t0 4-6)
Saudi Arabia 25-9 (14-9-40-8) 34-9 (21.7-52-6) -0 (-10-4 t0 30-1) 293 (18-1-43-0) 267 (15-2-39-8) -2.6 (-15-3t0 8:8)
Syria 37-3(27-7-483) 585 (44-2-71-2) 21-1(3-6t037:2)* 26-1(16-38-1) 15.9 (8-0-27-3) -9-8 (-21-8to 1.5)||
Turkey 622 (54-4-69-5) 727 (64-2-79-9) 10-4 (-0-6 to 21-2)F 14.7 (10:3-20-0) 8.7 (5-0-14-0) -6 (-12:4t0 0-8)||
United Arab Emirates 23-9 (13-6-37-8) 457 (26:2-67-6) 212 (-1-3t0 47-5) 297 (18-3-43-0) 22:2(10-0-36-2) -7-3(-22-2t05:5)
Yemen 82 (5-6-11.7) 36-5 (24-4-50-9) 283 (15:5t0 42-9)* 37-8 (28:1-48.0) 31-6 (21.7-41-7) -6-2 (-19:3t0 6.7)
Europe 681 (64-5-71-4) 72:0 (68-1-75-5) -9 (-0-5t0 8-1)F 112 (8-9-14-0) 3(7:3-117) -1.9 (-4-5t0 0-6)§
Eastern Europe 656 (58-9-71:6) 737 (67-6-78-6) -0 (1-1to 15-0)F 12.6 (8-7-17-8) -6 (6-0-125) -4-0 (-8-6 to 0-0)||
Belarus 56-8 (41-2-70-3) 68-9 (55-0-80-2) 11.9 (-6-1t0 31-0) 171 (8-4-29-3) 10-7 (4-5-20-9) -6-1(-18-4t0 4-7)
Bulgaria 78 (66-2-86-8) 70-8 (52-5-84-5) -6-8 (-25-4t0 8:5) 83(3:6-167) 12:0 (4-4-25-2) 4 (-57t016-0)
Czech Republic 722 (61-7-80-6) 714 (52:9-84-7) -0-8 (-18-8t0 14-3) 9-9 (5-2-17-3) 10 0( -7-21-8) -2 (-8-1t011-2)
Hungary 76:5 (66-7-83-8) 757 (57-3-88-2) -0-7 (-18-4t0 12-8) 75 (37-13-9) 7 (2:4-19-1) -2 (-6-5t010-5)
Moldova 68-3 (52:5-80-5) 675 (54-9-78-1) -0-6 (-17-8t0 17-7) 10-9 (4-8-20-8) 116 (6:2-19-2) -5 (-10-4t0 10-2)
Poland 70-0 (57-8-80-2) 70-4 (49-4-85-3) -3 (-19-4t0 16-4) 102 (4-5-191) 10 (31-23-4) -0-1(-9-0t0 11-3)
Romania 60-2 (45-9-72-8) 69-6 (54-8-81-3) 91 (-7-4t0 25-9) 13-6 (6-9-23-0) 9.5 (4-1-18-5) -3-9(-13-4t0 5-2)
Russia 636 (51-6-74-3) 786 (68-1-86-3) 147 (3-2t0 26-8)* 13-6 (6:7-23-7) 6-2 (2-6-13-1) -71(-15-9 to -0-4)||
Slovakia 70-5 (58-1-80-7) 72 (52:9-85-6) 1.5 (-16-5t0 16-7) 10 (4-4-19-3) 9-2 (3-0-21-4) -07 (-9-41t0 9-8)
Ukraine 66-6 (49-8-80-0) 67-0 (56-2-76-2) -2 (-16:0t0 19-2) 11-6 (5-0-22-1) 107 (6-3-16:6) -0-9 (-11-9t0 7-7)
Northern Europe 73-6 (67-5-78'5) 78-0(71:7-82.7) -3 (-1-1t0 9-7)9 8.5 (5-5-13-2) 6-8 (43-107) -1.7 (-5-1t0 1-2)
Denmark 73-2 (61:0-82-2) 721 (51.7-86-6) -0-9 (-19:7 to 14-0) 8.6 (3.7-17-2) -0 (2:7-21-9) 0-4 (-7-4t0112)
Estonia 635 (48-0-76-8) 65-7 (45-3-81-6) -9 (-18-2t0 21-2) 13-3(5-8-25-1) 12-2 (4-2-25-8) -1(-12-6 t0 10-9)
Finland 751 (64.7-83-2) 74-8 (54-8-88-0) -0-1(-18-6t0 13.5) 7-7 (3-5-14-9) 7 (2:3-19-9) 0(-67t010-5)
Ireland 70:5 (53-7-83-0) 67-0 (51-5-79-5) -3-4(-20-6t0 14-9) -8 (37-21-4) 115 (4-8-231) 1.6 (-9-1t011-8)
Latvia 67-2 (52:2-79-3) 685 (49-0-83-4) 13 (-19-0t0 19:9) 12:4 (5-6-23-2) 11-5 (4-0-24-6) -0-9 (-12:0to 11.5)
Lithuania 54-5(39-4-68-8) 59-6 (39:5-77-0) 4-8 (-16:3t0 25-2) 17-8(9:1-293) 15-2 (6:0-287) -2:4(-14-4t010-3)
Norway 745 (63-4-83-0) 803 (67-3-89-0) 57 (-6:3t0167) -9 (3:4-15-6) 54 (2-0-13-1) -23(-8-9t03-8)
Sweden 720 (57-8-82-5) 713 (52-3-85-2) -0-6 (-19:3t0 15-8) 9:1(3-8-19:0) 9-4(3-0-21-8) 0-2(-8-8t011-2)
UK 76-0 (66-9-83-1) 823 (73-4-88-6) 62 (-1:3t013-6)9 72(33-141) 47(1:9-101) -2:4(-7-5t0 1.5)
Southern Europe 64-7 (57-5-71-2) 66-1(57-9-731) 14 (-7-9t010-4) 132 (9-2-18:3) 12.5(8-4-18-1) -0-6 (-5-9t0 4-7)
Albania 67-8 (49-5-81-9) 652 (53-7-74-9) -2:6 (-19:3t0 16:9) 112 (4-4-22-4) 13-9 (8.7-20-4) 27(-9-1t011.7)
Bosnia and Herzegovina 52-0(33-6-70-1) 49-7 (32-8-675) -2:2(-23-6t019-3) 193 (87-33-1) 20-5(9:8-341) 1(-11-9to 14-1)
Croatia 64-7 (42-2-82-6) 66-8 (43-1-85-4) 3(-17-9t0211) 127 (4-0-27-7) 116 (3-2-26-8) -11(-12:4 t0 10-6)
Greece 69-4 (54-5-81-3) 691 (51-7-82:5) -0-3(-18-7t0 16-9) 10-6 (4-4-21-3) 10-8 (4-0-22-8) 0-1(-10-1to 11:3)
Italy 626 (46-4-76-2) 653 (45-5-81-1) -8 (-18-2t022:3) 133 (6-1-24-0) 12:1(4-4-247) -1-2 (-12-5t0 10-8)
Macedonia 59:6 (36-2-79-7) 63-9 (39-4-83-5) -1(-16-8t024-3) 154 (5-1-30-6) 13-3(3:8-28-8) -2.0(-14-1t010-1)
Malta 842 (75-1-90-5) 823 (66-1-91-8) -1.8(-16-8t09-2) 3.9 (1-6-8-9) 7 (1-4-13-3) 0-6 (-3-8t08-2)
Montenegro 563 (38:6-72-8) 52.0 (35-3-68-8) -4-0 (-24-5t016-5) 173 (7-5-30-5) 194 (9-1-32:6) 21 (-10-6 t0 14.7)
Portugal 746 (61-8-84-0) 787 (65:0-87-2) -8 (-10-6 t0 17-7) 79 (3-3-16:5) 1(2:4-14-4) -1-6 (-9-4 to 6-0)
Serbia 60-5 (42-9-76-2) 595 (51-1-67-5) -1.0 (-17-7t0 17-3) 13.6 (5-6-25-5) 13:3(7-6-207) -0-3(-11-4t0 8-8)
Slovenia 76-2 (64-0-85-3) 757 (57-3-87-9) -0-4 (-18:6 to 14-4) 7-8 (3-4-15-6) 7-8 (2:5-19-1) 0-0 (-7-8t0 10-6)
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Spain 66-5 (54-9-765) 66-6 (55-0-76-4) 01 (-15-2 to 15-6) 135 (7-0-22-9) 131 (6:7-22:6) -0-4 (-10-4t0 9-6)
Western Europe 73-3 (67-6-78-0) 715 (61-8-78-9) -17 (-11-6 to 6-4) 77 (47-11.9) 8-4 (4-7-14-4) 07(-3-3t05:9)
Austria 552 (39-2-70-2) 59'5(39:4-767) 42(-17-8t025-4)  16:5(7-5-287) 14-4 (5-4-28.0) -2:0 (-14:3t0 10-5)
Belgium 722 (61-3-80-8) 712 (57-6-81-8) -0-9 (-16-5t013'5) 72 (3:4-13-5) 8(33-16-6) 07 (-5-9to 8.9)
France 775 (69-4-84-0) 75-3 (62-9-84-4) -22(-15-8t09-7) 52 (2:5-9-8) 57 (2:4-121) 0-4 (-4-5t0 6-6)
Germany 71:9 (60-8-80-8) 713 (50-7-85-4) -0-5 (-20-8t0 14-7) 5 (3:7-16-6) 8-8 (2:6-21-3) 02 (-7-6t011-3)
Netherlands 75-2 (66-1-82-4) 67-6 (56-4-77-1) -7-5(-17-8 t0 2:3)§ -0 (3-1-13:6) 10-5 (4-7-19:6) -3(-22t010:5)
Switzerland 76-6 (66-0-84-8) 76-4 (58-7-88.5) -0-2 (-17-9t013-8) 5 (2:6-13-4) 6-5(1-9-16-8) -0 (-6-5t0 9-2)
Latin America and the Caribbean 61-6 (57-3-65-3) 732 (69-1-76-8) 11.7 (6-:0to 17-3)* 16:9 (14-6-19-7) 10-4 (8:3-13-2) -6-5 (-10-0to -3-0)t
Caribbean 53-2 (49:3-56-6) 61-3 (55:7-66-5) 82 (1-8t0 14-4)* 19-8 (16-9-232) 17:1(13-8-20-9) -2.7 (-6-8t01-6)
Anguilla 407 (19-1-63-8) 511 (33:5-68-7) 102 (-14-3t0 35-3) 24-9 (12-0-39-8) 20-2 (9-5-33:6) -4.5 (-18-8t0 9-3)
Antigua and Barbuda 53-4 (40-1-66-4) 62-6 (40-6-81-1) 9-2 (124 t0 27-8) 19-2 (10-1-30-9) 142 (4-6-29-1) -4-9 (-16-7t0 8-1)
Bahamas 60:9 (47-6-72-8) 67 (44-8-84-0) 6-1(-14-4t0237) 15-2 (7-4-26-2) 11-8 (3-7-26-5) -3-2(-13-9t0 9-2)
Barbados 55-3 (42:6-67-2) 635 (41-4-81-8) 8:3(-13-0t026-2) 182 (9-8-29'5) 137 (4-4-28-2) -4-4 (-15-8t0 8-3)
Cuba 69-7 (60-5-77-6) 71-7 (58-5-82-3) 2.0 (-12-7t0 15-5) 105 (5-4-18.5) 9-5(4-0-18-8) -1.0 (-9-2to 8-0)
Dominica 53-2 (39-0-66-8) 622 (40-4-805) 8.9 (-11-8t0 27-6) 19:4(9-9-31:3) 14-3 (4-8-28-9) -4.7 (-16-6t07-9)
Dominican Republic 55-2 (48:5-61.7) 69-4 (59:4-78-0) 141 (2-1t025:3)F 19-2 (15-2-23-6) 124 (7-4-18-9) -6-8 (-13-6 t0 0:9)||
Grenada 522 (42-0-62-4) 632 (40:7-82:6) 10-9 (-10:9t0 307) 20-0 (11-4-30-6) 13-8 (42-287) -5-8(-182t07:3)
Guadeloupe 454 (25-6-67-3) 58.0 (33-0-80-4) 12:1(-92t032-8) 22:9(10-3-37-2) 16-5 (5-0-32-5) -5:9(-193t0 7:0)
Haiti 112 (8-6-14-4) 34-8(23:6-481) 23-5(12-1t0 37-2)* 428 (34:7-50-8) 355 (26:5-43-9) -7-4(-18-8t03-9)
Jamaica 56-1(48-8-633) 693 (54-5-81-3) 131 (-2-7t0 27-:3)9 181 (12:0-25-4) 10-8 (4-7-20-7) -71(-161t0 3-1)§
Martinique 49-1(29-2-69-5) 60-2 (35-8-81-2) 10-6 (-10-5t0 31-0) 212 (9-3-35-4) 154 (47-31-3) -53(-18-1t0 7-1)
Montserrat 55-7 (38-5-71-3) 63-8 (41-1-82-8) 81(-13-3t027-4) 17-8 (83-311) 136 (41-29-1) -4-1(-16-2t0 8-9)
Puerto Rico 74-8 (64-8-82-6) 791 (65-6-88:3) 42 (-10-4t0 17-3) -3(3:5-13-8) 5.6 (2:1-13-4) -1.6(-8-3t057)
Saint Kitts and Nevis 46-9 (31-3-63-6) 59-2(36:0-79-8) 11-8 (-9:7t0 31-8) 22:3(11-6-35-2) 16-1(5-2-313) -6.0 (-18.7t0 6:9)
Saint Lucia 489 (35:9-62-0) 59-8 (37-8-78-9) 10- 7( -10-2t030-1) 215 (12-0-33:5) 15-6 (5-4-30-7) -57(-181t07-2)
Saint Vincent and the Grenadines 58.5 (45-4-70-8) 656 (43-6-83-1) -9 (-13-5t0 25-0) 165 (8-2-277) 12.7 (4-0-27-3) -3-6 (-14-9t0 8-9)
Trinidad and Tobago 49-8(39:7-60-3) 481 (34-7-61-8) -1.8 (-18-4t014-8) 183 (12:6-24-6) 20-0 (11-6-30-2) 7 (-7-9t0 125)
Virgin Islands 653 (427-817) 73-4 (56-9-85-3) -8 (-11.7t030-9) 127 (4-4-27'5) -7 (31-19-6) -3-8(-17-8t0 6-7)
Central America 55-4 (49-7-61-0) 69-4 (61.2-76-3) 14-1 (4110 23-0)* 20-8 (16:7-25-4) 120 (8.0-18-1) -8-6 (-14-7to-1.6)t
Belize 434 (32:7-54-6) 47-8 (333-62-8) 4-5(-13-0t022-1) 25-3(16-6-35-5) -8 (12:7-35-1) -2.5(-14-3t0 9:5)
Costa Rica 73-1(65-9-79-3) 81.7(78-9-84-1) 8.6 (1.7t016-2)* 8-1(4-4-13-8) -7 (2:6-7-8) -3-4 (-8-4t0 0-4)||
El Salvador 50-1(38-3-61-6) 71:9 (60-2-81-2) 21:6 (10-0to 33)* 19-0 (11-8-27-6) -6 (4-1-16-1) -10-1(-18-3to -2-6)T
Guatemala 27-4(19-9-36-3) 492 (33-2-65-3) 217 (3-5t039-4)* 28.8 (23-4-34-5) 216 (12:1-32.0) -71(-18-3t0 4-4)
Honduras 440 (34-8-53-7) 66-1(52:9-773) 21.9 (6:3t036-6)* 25.1(17-5-33-4) 14-8 (8-0-23-9) -10-1(-21-0to 1-3)||
Mexico 592 (51-6-66-3) 72-1(61-2-81-0) 13.0 (-0-1t0 24-6)f 20-0 (14-7-26-0) 10-9 (5-6-18-8) -9-0 (-16:9 to 0-2)||
Nicaragua 455 (36-4-54-9) 72-9 (61.7-82-0) 273 (12-5t0 40-3)* 26-2 (19-0-33-9) 10-4 (5-4-18-0) -15-6 (-25-0 to-5.5)t
Panama 57-1(42:4-707) 53-6 (45-9-61-1) -3-4(-18-9t012.7) 17-4 (8-5-29-2) 19-5(11-5-28-9) -9 (-91t012-2)
South America 64-8 (58-8-70-0) 76-0 (70-7-80-3) 112 (3-8t018-6)* 15-1(12:1-18-9) -9 (6-5-12-4) -6-2 (-10-7to-17)t
Argentina 53-4 (28-2-731) 70-4 (55-5-82-0) 16-4 (-6-9t0 45-6)4  19-9 (8-2-36-0) 10-6 (4-4-21-2) -8-8 (-253t0 4-7)
Bolivia 343 (27-5-417) 60-3 (50-0-69-7) 25.9 (13:3t037-8)* 34-0 (29-2-38-8) 20-0 (13:7-27-3) -13.9 (-22:0t0-5:3)t
Brazil 71-6 (61-9-79-8) 79:5 (70-3-86-5) -8 (-4-6 t0 20-0) 116 (7:0-177) -4 (3-7-13-5) -4-1(-11-4t03-4)
Chile 53-4(29-8-73-4) 64-3 (47-8-78-1) 106( 12:3t037:5) 19-9(81-35-8) 139(58 -26-3) -57(-21-8t08:3)
Colombia 66-8 (62:5-71-0) 786 (72-8-83-3) 118 (47 t0 18-3)* 135 (11-4-15-9) 8-3(5-8-11-6) -52(-87to-1-3)t
Ecuador 53-2 (46-6-59-5) 72-4 (59-0-82-8) 19-1 (47 to 31.7)* 19-6 (14-9-25-0) 9(4-0-17-3) -10-4 (-17-7 to-1-4)||
Guyana 361 (27-0-46-6) 40-8 (33-5-48-6) 7 (-7-6t016:6) 29-8 (20-6-39-9) 294 (24-1-347) -0-4(-11-2t0 9-8)
Paraguay 482 (43-0-53-8) 77-4 (68-0-84-5) 291(18-8t037:9)* 18.5(15-8-21-8) 61(31-11-2) -12:3(-16-7 to-6-9)t
Peru 55-4 (48-1-62-4) 75-0 (71-2-78-6) 9:6 (11-5t0 27-9)* 23-1(18:3-283) 71 (5-8-8-8) -15.9 (-21-3t0-10-9)t
Suriname 42:3(28:3-56-3) 50-3 (37:3-63-6) 0 (-112t027-7) 25.7 (14-9-387) 217 (11-8-33-8) -3.9 (-167t0 8:5)
Uruguay 81.3(732-87:3) 773 (64-2-86-7) -4-0 (-17-6 t0 7-6) -4 (2-5-107) 72 (2-8-15-9) 1.7 (-4-0t0 9-7)

(Continues on next page)
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Contraceptive prevalence (% [95% uncertainty interval])

Unmet need (% [95% uncertainty interval])

1990

2010

Change 1990-2010

(Continued from previous page)
Venezuela
Northern America
Canada
USA

Oceania

59 (48:7-68-6)
72:0 (64-2-78-4
74-0 (64-2-82-0

)
)
718 (631-78-9)
)

70-3 (53-0-83-3)
76:6 (66:5-84-2
734 (58:5-846
771 (66.0-854
59-3 (49-9-67-6

Australia

Melanesia

Fiji

Vanuatu
Micronesia
Guam

Kiribati

Nauru

Palau

Polynesia

Samoa

Tuvalu

Cook Islands

New Zealand

Papua New Guinea

Solomon Islands

Marshall Islands

Australia and New Zealand

Melanesia, Micronesia, and Polynesia

Northern Mariana Islands

71.5(62:3-78-9)
716 (60-9-80-4)

69-6 (57-2-797)

(
(
59-8 (52:8-65-8
(
( 69-1(54-3-80-9)

71-0 (57-1-81-9) 72:4(53-6-857)
280 (20-1-37-9) 38-4(27-2-52-2)
277 (19:3-38-2) 38-2(26-5-52-6)

44-8 (25:9-67-4)
245 (14-4-37-3)
274 (11-8-47:3)
311(22:3-41-2)
381(26-5-50-5)
43-9 (24-5-64.7)
315 (16-8-497)
31-4 (20-8-44-3)
27-6 (11-9-48-3)
31-1(15-8-53-7)
28.7 (13-0-49-1)
243 (14:3-38.0)

(
517 (27:3-77-2)
36-5(22:8-53'5)
363 (25:7-487)
417 (29-9-54-9)
49-5(37-8-60-3)
56-1(36-4-73-7)
420 (25:5-61-0)
451 (34-1-56-2)
362 (26:3-47-7)
42:0 (20-4-69-6)
38:5(23:3-56-7)

(

(

(

(

31:3(257-37:5)

(
53-8 (39:0-67-7) 56-0 (36-8-73-7)
21-8(10:6-37:5) 29:0(23-0-35-9)
237 (8-4-435) 315 (22:4-42-2)

112 (-8-60283)
7 (-37t012:1)
(-163t0 13-1)
-3(-3:9t013-5)
(-10-4t0 9-0)
(14310 9:6)
(-17:3t011-1)
4 (-17.7t018-1)
(-41t026-1)9
(-4-81027:0)q
7 (-14-6 10 27-5)
(-6-5t032-2)
-7 (-12-8t028:8)
(=
(=
(=
(=
(=
5 (=
(=
4 (-
9 (-
0 (=
(-
5 (=

1.2
0-6
-05
-1.8
2.5
10-2
10-3
11.8
10-5
111
11-6

101
136

461026:3)]
-2-9to 25.5)9
11:9t0 35-3)
-11:5t033-2)
-2:6t028:5)%
13-0t027-6)
9:3t031.9)
11.9to 31-5)
7-4t019-0)
20910 25:1)
92t020.4)
13-2t026:2)

106

*Posterior probability of increase (PPI)>0-99. tPosterior probability of decrease (PPD)>0-99. PPI>0-95. SPPD>0-9. [PPI>0-9. ||PPD>0-95.

1990 2010 Change 1990-2010
19 (11.0-28.7) 118 (4-6-24-1) -6-8 (<184 10 6-3)
7:5 (4-6-11-8) 2(32-113) -13(-52t03-2)

-8 (3-6-15-1) -0(2:9-17-7) -2 (-6-9t0 9-1)
-4 (42-12-2) -9 (2:7-115) -1.5 (-5-8t0 3-4)
14-4 (10-0-20-1) 15-2 (10-1-21-8) -8 (-47t0 6-4)
3(4-9-16-4) 10-2 (4-9-19-0) -9 (-5-7t0 8-4)
2(4:2-17-6) 10-3 (43-21-0) 2 (-6-5t010-2)
-5(3-9-19-4) -8 (2:8-20:6) -0-6 (-9-8t0 10-0)
277 (18:3-38-4) 24-6 (15-4-35-4) -3:0(-12:4t057)
27-6 (17-6-38-9) 24-4 (14-7-35-8) -3.0 (-13-0t0 6-1)
21-8(9-4-36'5) 185 (5-7-34-3) -3-1(-15-8t0 9-0)
28.6 (16-8-42-4) -3:2 (-15:5t0 8-0)

224 (13-2-34-1)
237 (13-4-36.6)
191 (12:0-277)
16-4 (6-6-30-5)

228 (11-6-36-6)
181 (10-2-28-1)
256 (14-8-38-4)
22.5(8:5-37:6)

24-3(12:9-38-2)
43:3(38:1-483)
18-5(7.7-33-4)
(
(

_2.5 (_1345 to 79)
-3-9 (-15-4t0 6-9)
-4-6 (-13-0t0 31)
-52(-18-8t07-8)
-35(-17-0t0 83
-52 (<157 to 4-2
-1.8(-13-2t0 9:5)
-3-9 (-17-1to 8-0)
2.6 (-152t09:1)
2:9(-7-6t013-8)
-1.2 (-15-7t013-2)
3-6 (-8:5t015.9)
-1.6 (-13-2t0 10-1)

(

(
25-2(13:9-38-8)

(

(

27-8 (16:3-41-0)
23:9 (15:4-331)
21.9 (10-1-36-4)
26-6 (14-9-40-5)
235 (13-7-35-4)
27-4(153-417)
26-5 (13-8-40-8)
27 (15:0-41-4)

402 (29-9-50-6
19:9 (10-0-32-9
427 (30-9-54-4
310 (18-6-45-4

(

(

(
25.0(143-38:2)

(

(

(

)
)

46-4 (40-6-51-8)
29-4 (18:9-42-0)

(1990-2010)

Table 1: Estimates (%) and uncertainty intervals of contraceptive prevalence and unmet need for family planning for 1990 and 2010, and the median absolute percentage points change
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Figure 2: Number of women aged 15-49 years who were married or in a union with an unmet need for family
planning in 2010, by subregion
Subregions with fewer than 1 million women with an unmet need for family planning are not presented.
Horizontal lines represent the 95% uncertainty intervals.

only 29 countries had a negative median change, most of
which already had high contraceptive prevalence in
1990 (>60%). However, starting at a low contraceptive

prevalence in 1990 did not consistently translate into
substantial increases over time. Of the 26 countries with
contraceptive prevalence lower than 10% in 1990, the
absolute increase by 2010 was less than 10 percentage
points for 16 countries, all of which were in Africa (table 1).

Most increases in contraceptive prevalence that
occurred between 1990 and 2010 were attributable to a
rise in the use of modern methods (appendix pp 45-47).
Worldwide, 57-0% (54-1-59-7) of MWRA were using a
modern method in 2010, representing nine of every ten
women using contraception. The prevalence of modern
method use in 2010 ranged from 8-3% in middle Africa
to more than 70% in eastern Asia, northern America, and
northern Europe (appendix pp 45-47). The largest
absolute increases from 1990 to 2010 in the use of modern
methods (>15 percentage points) were in Central America,
eastern Europe, and three subregions of Africa (eastern,
northern, and southern Africa). The rise in modern
method use worldwide and in developing countries
slowed significantly in 2000-10 compared with the 1990s,
and the increase in modern method use was significantly
slower in eastern Asia and northern Africa and faster in
eastern Africa in 2000-10 than in the 1990s (appendix
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pp 41-44). No significant global or subregional differences
occurred in the degree of change for 2005-10 compared
with that for 2000-05 (appendix pp 41-44).

During the same period (1990-2010), unmet need for
family planning decreased worldwide and in many
subregions (figure 1and table 1). Worldwide, unmet need
fell from 15-4% (14-1-16-9) in 1990, to 12 3% (10-9-13-9)
in 2010—a decrease of 3-1 percentage points (1-1-5-0,
PPD>0-99), which was driven by decreases in developing
countries. In subregions, unmet need fell concurrently
with substantial gains in contraceptive prevalence
(table 1). The reduction in unmet need was greatest in
Central America and northern Africa, where it fell by
8.6 percentage points (PPD>0-99). For most subregions,
the pace of change in unmet need in 2000-10 was similar
to that in the 1990s (appendix pp 41-44). Eastern Africa is
the only subregion where the rate of decrease in unmet
need for family planning accelerated recently (2005-10 vs
2000-05; appendix pp 41-44).

In 2010, the unmet need for family planning was lowest
in eastern Asia (4-2%, 2-4-7.7), followed by northern
America (6-2%, 3-2-11-3) and northern Europe (6-8%,
4.3-10-7). Unmet need was 20% or higher in eastern
Africa (26-3%, 24-5-28-2), middle Africa (26-1%,
22-3-30-3), and western Africa (25-4%, 23-0-28-3). In
middle and western Africa, the values estimated for
2010 were nearly identical to those in 1990 (table 1).
Unmet need in 2010 was also high in Melanesia,
Micronesia, and Polynesia (24-6%, 15-4-35-4), although
uncertainty was high because of the paucity of reported
data. Estimated amounts of unmet need exceeded
contraceptive prevalence in 2010 in middle and western
Africa. Nationally, estimates of unmet need in 2010 were
higher than 25% in 42 countries, 29 of which were in
Africa (table 1). In 31 of the 194 countries, unmet need for
family planning decreased significantly from 1990 to 2010
(PPD>0-95). For the remaining countries (except for
Timor-Leste, which had a significant increase), the change
in unmet need was more uncertain.

Figure 2 shows the number of MWRA with an unmet
need for any method of family planning in 2010, by
subregion; southern Asia had the highest number
(51 million, 38-67 million). Four other subregions each
had more than 10 million MWRA with an unmet need
for family planning in 2010: eastern Africa, western
Africa, southeastern Asia, and eastern Asia (figure 2).

Worldwide, 146 million (130-166 million) MWRA had
an unmet need for any method of family planning in
2010 (table 2). If women using traditional contraceptive
methods are included, the total number of MWRA with
unmet need for modern methods increases to 221 million
(202-243 million) MWRA in 2010. Total demand for
contraception (ie, women who use contraceptives or who
have an unmet need for family planning) is projected to
grow worldwide from 900 million (876-922 million)
MWRA in 2010, to 962 million (927-992 million) in 2015,
in view of projected trends in demand and the number of

Total demand
(million women
[95% uncertainty

Unmet need
(million women
[95% uncertainty

Total contraceptive
use (million women
[95% uncertainty

Unmet need for modern
methods (million women
[95% uncertainty
interval])

interval]) interval]) interval])
World
2010 753 (719-785) 146 (130-166) 900 (876-922)
2015 808 (754-855) 153 (130-182) 962 (927-992)

Developed countries
2010 116 (110-121)
2015 113 (105-119)
Developing countries
2010 638 (604-669) 131 (115-150)
2015 695 (642-742) 138 (116-166)
Developing countries (excluding China)

2010 410 (382-436) 122 (107-139)
2015 466 (421-506) 127 (107-153)

131 (127-134)
128 (123-132)

769 (746-790)
834 (800-864)

532 (513-548)
594 (566-618)

MWRA=married/in-union women of reproductive age.

221 (202-243)
233 (205-267)

30(26-36)
29 (23-35)

191 (172-212)
204 (178-237)

179 (162-198)
191 (167-221)

Total contraceptive use refers to any method. Total demand refers to total contraceptive use (any method) and unmet
need combined. Unmet need for modern methods refers to unmet need and use of traditional methods combined.

Table 2: Estimates and uncertainty intervals of the number of MWRA (millions) aged 15-49 years, for total
contraceptive use, unmet need, total demand, and unmet need for modern methods, for 2010 and 2015

MWRA. The absolute number of MWRA with a demand
for contraception is projected to increase significantly in
98 of 152 developing countries (appendix pp 51-55).

Discussion

In a comprehensive and systematic manner, we generated
the annual values of contraceptive prevalence, unmet need
for family planning, and associated indicators, such as
unmet need for modern methods, for 194 countries or
areas for 1990-2015. Key advantages of our estimation
approach compared with previous studies are that our
annual estimates are available for a long period for all
countries with at least one datapoint for contraceptive
prevalence (eg, we generated estimates of unmet need for
family planning for 83 countries or areas that had no data
for this indicator). We used data from many sources to
construct the estimates, systematically accounting for
variability in errors across data sources and potential biases
in observations that differed from standard measures or
reference groups for contraceptive prevalence. We used a
probabilistic approach to generate uncertainty intervals for
all estimates and enabled assessments of whether an
increase or decrease over time was a sign of significant
progress or highly uncertain change (panel). We also used
a Bayesian hierarchical model to help estimation and
short-term projections of trends in countries with little
information, based on information from subregional,
regional, and global trends.

We tested the models with validation exercises to assess
model calibration and predictive performance
(by excluding 20% of observations at random, and all
observations from 2005 onwards, respectively). Results
from the cross-validation tests showed that the models
used performed well (appendix pp 33-34). Additionally,
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Panel: Research in context

Systematic review

Country-specific data for family planning indicators have been assessed and compiled
regularly by the United Nations Population Division into a publicly available database.”
We updated the database and systematically recorded differences by data source, sample
population, and measurement of family planning indicators.

We reviewed articles and reports about global and regional estimates of contraceptive
prevalence and unmet need for family planning that used global compilations of family
planning data or that were identified by contact with experts. We also searched PubMed
and Popline for publications between 1990 and 2012 with the keywords “contraceptive
prevalence”, “contraceptive use”, or “unmet need for family planning”. None of the
previous studies that published global and regional estimates of family planning
indicators produced a series of annual country, regional, and global estimates of family

planning indicators with uncertainty intervals.*>**

Interpretation

This study advances the modelling methods for family planning indicators and expands
on previous work by providing a systematic and comprehensive set of estimates and
projections for 194 countries and for regional and global values of contraceptive
prevalence and unmet need for family planning (for any method or for modern methods
of contraception) in married or in-union women of reproductive age. The uncertainty
intervals for all estimates and projections enable assessment of whether changes over
time are significant or highly uncertain.

Our results show that contraceptive prevalence worldwide in married or in-union women
of reproductive age increased and unmet need for family planning decreased, and that
both trends were driven by changes in developing countries. The rate of increase in
contraceptive prevalence worldwide and in developing countries slowed significantly in
2000-10 compared with the 1990s. For most subregions, the pace of change in unmet
need in 2000-10 was similar to that in the 1990s. The absolute number of married
women of reproductive age with a demand for contraception is projected to increase
substantially by 2015, both worldwide and in most developing countries.

when we excluded all data for unmet need for family
planning in a random subset of 22 countries that had
observations for unmet need, the validation test
suggested that the model was well calibrated.
Comparisons of our model estimates with those from a
recent study’ showed that the estimates in 2012 of
modern method use and unmet need for modern
methods (percentage and absolute number of married
women) were similar—within the 95% uncertainty
intervals of the model-based estimates—for developing
regions and almost all subregions (appendix pp 36-37).
The results of this study apply to family planning levels
and trends for women of reproductive age who are married
or in a union, which is a standard reference group for
measurement of reproductive health outcomes. However,
women who are sexually active but not married or in a
union also need access to pregnancy prevention
information and services. Sexually active unmarried
women tend to have higher contraceptive prevalence and
unmet need than do married women,” and account for a
notable proportion of overall unmet need for family
planning’ (eg, 28% of unmet need in Latin America).” The
model developed in this study can be expanded to generate
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S 200+
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g
£ 150+ 145
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2
5 109
€ 99
Z 100
S
g — Unmet need for modern methods (married or in-union women,
E 50 median), prevailing trend
= — Unmet need for modern methods (married or in-union women),

with assumption of accelerated access to modern methods
drawing from unmet need group
0 T T
1990 2012 2020
Year

Figure 3: Estimates and projections of unmet need for modern contraceptive
methods (1990-2020) and potential effect of London Summit on Family
Planning objective of 120 million new modern method users in the world’s
69 poorest countries (sUS$2500 gross national income per head in 2010)
Shaded area represents uncertainty intervals.

systematic and comprehensive annual estimates and
projections of family planning indicators for all women.

An important challenge for those people measuring
trends in contraceptive prevalence and unmet need for
family planning is the low number of observations
available over time, especially for unmet need for family
planning. Although the models that we used provide
reasonable estimates of unmet need for countries
without such data, substantial uncertainty surrounds the
estimates. In view of the importance of this indicator to
monitor progress made in achievement of universal
access to reproductive health, increased efforts are
necessary to close the gaps in the availability of
information about unmet need for family planning.

Our findings support calls to increase investments in
family planning,” especially in regions where contraceptive
prevalence is still low, unmet need is high, and the growth
in the number of women of reproductive age is rapid.
Although the amount of funding for family planning as a
percentage of overall donor assistance for health has
generally stagnated over the past decade,* funding for
family planning on a per-head basis has fared even worse.

Recent commitments to expand access to effective
contraceptive methods, such as those made at the
2012 London Summit on Family Planning to provide
modern contraceptive methods to an additional 120 million
women in 69 of the world’s poorest countries by 2020,
make it even more imperative to have frequent and timely
estimates about family planning levels and trends to assess
the effect of such commitments. As an example, we show
the 1990-2020 estimated trends in unmet need for modern
methods for MWRA in the 69 countries of focus in the
London Summit (figure 3). Although the London Summit
objective applies to all women of reproductive age, and not
only those who are married or in union, the baseline
estimated number of modern method users in 2012 in the
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69 countries is remarkably similar (258 million women")
to our model estimation of 257 million (95% uncertainty
interval 224-289 million) MWRA. In view of historical
trends and population growth, we project 161 million
(133-198 million) MWRA in 2020 with an unmet need for
modern contraceptive methods. Should the London
Summit objective of 120 million new modern method
users be met, and with the assumption that the accelerated
investment in family planning shifts women from unmet
need to modern method use, unmet need for modern
methods in 2020 would change from stagnant values to a
substantially lower number of 109 million MWRA. The
difference represents additional modern method users
beyond our projected increase of 68 million MWRA. The
country-specific estimates and projections from this study
can be used in a similar manner to assess the demand for,
and the effect of commitments to, national family planning.
Our estimates of global, regional, and national values
and trends of contraceptive prevalence and unmet need for
family planning are important for expansion of
programmatic efforts. Since the annual estimates and
projections presented here are comparable across
countries and over time, they can form the basis of
comparative analyses of how changes in family planning
rates relate to family planning programme effort*
maternal and child health outcomes,"””* and the cost-
savings of satisfying present amounts of unmet need.*”
The annual time series is also useful for in-depth analyses
of the roles of family planning policies, programmes, and
other contextual factors in shaping national family
planning trends. Our model-based annual estimates and
projections of family planning indicators and the degree of
uncertainty around them provide the global health and
development community with a better understanding of
the progress made, the likely path ahead, and the payoffs
that can be accrued by investment in family planning now.
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