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ABSTRACT
Introduction  Internationally comparable estimates 
of unintended pregnancy and abortion incidence can 
illuminate disparities in sexual and reproductive health 
and autonomy. Country-specific estimates are essential to 
enable international comparison, and to inform country-
level policy and programming.
Methods  We developed a Bayesian model which jointly 
estimated unintended pregnancy and abortion rates using 
information on contraceptive needs and use, contraceptive 
method mix, birth rates, the proportions of births from 
unintended pregnancies and abortion incidence data. 
Main outcomes were the estimated rates of unintended 
pregnancy and abortion for 150 countries and territories, 
reported for the 5-year period 2015–2019, as annual 
averages per 1000 women aged 15–49 years.
Results  Estimated unintended pregnancy rates ranged 
from 11 (80% uncertainty interval: 9 to 13) in Montenegro 
to 145 (131 to 159) in Uganda per 1000 women aged 15–
49 years. Between-country heterogeneity was substantial 
in all Sustainable Development Goal (SDG) regions, but was 
greatest in sub-Saharan Africa. Estimated abortion rates 
ranged from 5 (5 to 6) in Singapore to 80 (55 to 113) in 
Georgia. Variation between country estimates was similar 
in all SDG regions except for Europe and Northern America, 
where estimated abortion rates were generally lower.
Conclusion  The estimates reflect variation in the degree 
to unintended pregnancy and abortion that are experienced 
in countries throughout the world. This evidence highlights 
the importance of investing in access to contraception and 
comprehensive abortion care, including in regions which 
may have lower rates of unintended pregnancy or abortion, 
respectively, as countries may differ substantially from 
regional averages.

INTRODUCTION
Internationally comparable estimates of 
unintended pregnancy and abortion inci-
dence can illuminate disparities in sexual and 
reproductive health and autonomy.1 Regional 
average model-based estimates have made 
global comparisons over time possible.2–8 
However, these studies have not provided the 

country-specific estimates that would allow 
country stakeholders to understand their 
own sexual and reproductive health context 
and to compare with other countries which 
may differ in policies and other factors which 
influence individuals’ ability to access care.1 
This limits our understanding of these wide-
spread phenomena which can substantially 
affect patterns of fertility and family forma-
tion.

Gaps in the evidence base pose substan-
tial challenges for developing abortion esti-
mates for most countries. Abortion is highly 
restricted in a large number of countries, and 
many countries where abortion is broadly 
legal lack robust systems for collecting abor-
tion data.7–10 Self-reports of abortions are 
conservatively biased, which has necessitated 
the development of indirect approaches to 
estimate abortion incidence in settings which 

WHAT IS ALREADY KNOWN?
	⇒ Unintended pregnancy and abortion rates are small-
er on average in high-income countries in which le-
gal abortion is broadly available than in high-income 
countries with restrictive laws as well as compared 
with low/middle-income countries regardless of the 
legal status of abortion; and some of this difference 
likely reflects greater access to family planning.

WHAT ARE THE NEW FINDINGS?
	⇒ We analysed country-specific estimates.
	⇒ The release of the first set of national estimates 
can support stakeholders in comparing outcomes in 
their countries with other country contexts.

WHAT DO THE NEW FINDINGS IMPLY?
	⇒ Whereas earlier studies highlighted average dif-
ferences between high-resource and low-resource 
settings, this new evidence suggests that barriers to 
accessing sexual and reproductive healthcare exist 
in settings with greater as well as fewer resources.
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lack robust data collection systems. The most widely 
used approach entails combining information from 
health facilities on the number of complications from 
unsafe abortions with information on the proportion 
of abortions likely to result in a complication treated in 
a facility in that country; other information is incorpo-
rated in settings where legal abortion is also available.11–13 
A substantial number of in-country studies have been 
undertaken since the 1990s to fill in gaps in the evidence 
base, including in 28 countries in Africa, Asia and Latin 
America.13–15 However, comparing cross-sectional studies 
is complicated as evidence may date to different time 
periods and because of methodological differences 
between studies. Also, different regions have seen invest-
ment in abortion data collection at different points in 
time. In sub-Saharan Africa, for example, the most recent 
nationally representative study estimated abortion inci-
dence in Ghana for 2017. In Latin America, by contrast, 
the most recent such study estimated the number of 
abortions which occurred in Mexico in 2009.16

Most abortions follow from pregnancies which were 
unwanted at the time they were conceived or occurred 
earlier than desired. In demography and public health, 
these pregnancies are typically referred as those that 
were unintended. Since most abortions follow from 
these, unintended pregnancy estimates are needed to 
contextualise differences in abortion rates across coun-
tries. Unfortunately, many countries, including high-
income countries, also lack data on the proportions of 
births from unintended pregnancies.

We developed a model-based approach to estimate 
unintended pregnancy and abortion incidence, to 
enable country comparison and for global reporting in 
light of data limitations. Several studies have used model-
based approaches to develop country-specific estimates 
of reproductive health indicators including maternal 
mortality and demand satisfied for modern methods of 
contraception.17–20 Our approach uses country-specific 
evidence on unintended pregnancy and abortion in 
concert with other data on contraceptive needs and use 
(ie, the proportions of women who do not want to become 
pregnant and whether they are using contraception), 
pregnancy intentions and births, to make it feasible to 
produce estimates accounting for data limitations.8 15 We 
developed a model-based approach from which regional 
averages were previously reported,8 and in this paper, we 
report country-specific estimates.

METHODS
We published our analytical strategy in an open-access 
study protocol to permit full transparency.21 Additionally, 
a complete description of the model used to produce 
the country estimates discussed in this paper is available 
in a technical paper.15 However, we provide a general 
summary of our methodology below, to aid in inter-
preting the estimates in this manuscript.

Data compilation and classification
Data on abortion incidence and the share of births from 
unintended pregnancies (hereafter, intention data) were 
compiled from official statistics, country-based surveys 
and from one-time studies found through a literature 
search (pp. 3–4). For published studies, we searched 
PubMed and Google Scholar from May 2018 to May 
2019. Our search terms were “unplanned birth”, “unin-
tended pregnancy”, “unwanted pregnancy”, “unplanned 
pregnancy”, “pregnancy intention”, “unintended births”, 
“unwanted birth”, “abortion incidence”, “abortion esti-
mates”, “termination of pregnancy”, “induced abortion” 
and “menstrual regulation”, followed by, one by one, the 
name of each country.

Though this manuscript reports estimates for 2015–
2019, we included data from all 5-year time periods 1990–
1994 through 2015–2019. This is because information 
about the past can inform estimates of the present, as 
we will discuss later, and this model was also used to esti-
mate regional average time trends reported in a previous 
study.8

Country-nominated focal point(s) had the opportu-
nity to provide feedback and additional data through a 
WHO country consultation process. However, this does 
not imply that the countries have endorsed the estimates 
and countries may choose to use their own data to inform 
national programmes and policies; country data may 
differ from our estimates as they are model based and 
because data sources were standardised to allow for inter-
national comparison.

We used a data classification process described in the 
study protocol21 designed to ensure consistency in how 
the model-based estimates incorporated information 
on data sparsity and quality (pp. 4–6). We followed the 
Guidelines for Accurate and Transparent Health Esti-
mates Reporting statement in developing the database, 
analysis and presentation of the study (online supple-
mental appendix B). The abortion data used in this study 
are found in the Global Abortion Incidence Dataset.22 
Data on all outcomes input into our model are found 
in online supplemental appendix C, and how these data 
differ from the modelled estimates for each country are 
graphed in online supplemental appendix D.

Intention data classification
For the data on pregnancy and birth intention (here-
after, intention data), estimates of the per cent of births 
unintended were treated as point estimates, whereas 
information on the per cent of pregnancies unintended 
was treated as minimum estimates due to abortion under-
reporting.

Where micro-data were available, we computed esti-
mates from births occurring within the year preceding 
interview to minimise response bias. Published estimates 
may use various recall periods—the most common were 
Demographic and Health Surveys (DHS) and Reproduc-
tive Health Surveys reports, which pooled data pertaining 
to children who were up to 3 or 5 years old. For studies 
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that lacked information referring to the year prior to the 
survey, a bias term was included. This bias term was esti-
mated using the public-use DHS micro-data (pp. 4 and 
15).

Some studies employed the London Measure of 
Unplanned Pregnancy, which, in contrast to the (un)
intended dichotomy, classifies pregnancies as unwanted, 
ambivalent or planned using a 12-item psychometric 
scale. We entered these as range estimates, since the 
proportion unintended included those which were 
unwanted—and so is at least this much—as well as an 
unknown proportion of ambivalent—and so is no greater 
than the sum of those two categories (pp. 4 and 16).

Abortion data classification
Published studies
For abortion estimates from published studies using indi-
rect methods, we input the study’s estimated number of 
abortions from the direct component (eg, the number 
of complications from illegal abortions treated in hospi-
tals) and the indirect component (eg, the per cent of all 
abortions that this represented), to allow for larger error 
in the indirect component (supplement p. 17). A few 
studies collected data from health facilities from which 
they estimated the number of treated complications 
from unsafe abortions, and multiplied this by a number 
which was not based on in-country data collection—
for example, the first abortion incidence study in sub-
Saharan Africa divided the complications by the propor-
tion of abortions resulting in treated complications in a 
Latin American country. In those cases, we ignore the 
published estimate, entering the estimated number of 
complications as a minimum estimate of the true abor-
tion incidence. Additional error was modelled if a study 
was non-representative, except for studies of capital cities 
in sub-Saharan Africa; these were treated as maximum 
estimates of the national rate because otherwise similar 
nationally representative studies in this region have 
consistently found abortion rates to be higher in cities 
(pp. 4, 6 and 17).

Surveys of women
As with previous abortion incidence estimates, data from 
surveys of all women of reproductive age were treated 
as minimum-only estimates, except for Central Europe, 
Eastern Europe, Central Asia and the Caucasus, where 
sufficient information comparing estimates based on 
surveys of women with reliable official statistics was avail-
able. Per the protocol, we computed a bias term using a 
multilevel model: this indicated that approximately two-
thirds of abortions were reported in surveys of women 
in these regions, the same figure used in previous 
approaches,7 and modelled additional uncertainty asso-
ciated with this adjustment (p. 17).

Official statistics
Due to issues around abortion under-reporting, official 
abortion statistics have historically been assessed for 

completeness. Thus, data from official statistics were 
reviewed—for whether legal abortion was not broadly 
available, whether the government acknowledged that 
its statistics were incomplete, whether the official statis-
tics were below an estimate from a survey of women, 
whether a sizeable portion of abortions occurred outside 
the formal health sector and whether implausible trends 
implied a country’s data were incomplete—to ascertain 
when data should be treated as point or minimum esti-
mates (pp. 4–6 and 16).

Data availability
We obtained data from 166 countries (table 1, column 
a), somewhat fewer than half of which (75; column c) 
had reliable abortion data (ie, data which were treated 
as point estimates). Three-quarters of reproductive-
aged women lived in these 75 countries, reflecting that 
reliable abortion data were more likely to be found in 
larger countries. We also obtained data on the propor-
tion of births unintended from 139 countries, such that 
overall, 150 countries—in which 95% of the population 
of reproductive-aged women live—had reliable data on 
either/both outcomes (column b).

The availability of reliable abortion data varied substan-
tially by region, ranging from 12% of countries in Western 
Asia and Northern Africa to 73% of countries in Europe 
and Northern America. Data availability also varied over 
time. In Latin America, for example, reliable abortion 
data were available for 37% of countries in one or more 
years 1990–2019. Excluding data from 1990 to 2009, 
however, this reduces to 11% of countries in 2010–2019 
for that region.

When considering the availability of reliable abortion 
or intention data, we found considerably less variability 
across regions, as well as over time. Excepting the regions 
of Western Asia and Northern Africa, and the Oceania 
region, the proportion of countries with reliable data 
in one or more years ranged from 76% in Eastern and 
Southeastern Asia, as well as in Latin America, to 93% of 
countries in Central and Southern Asia. The proportions 
of countries with reliable data in these same regions in 
2010–2019 were 65%, 58% and 79%. Differences in the 
availability of reliable data on these related outcomes—
birth intendedness and abortion—therefore informed 
our modelling strategy.

Modelling strategy
To jointly estimate unintended pregnancy and abortion 
incidence, we developed a theoretical framework in 
which the rate of pregnancy ﻿‍ω‍ and the propensity for a 
pregnancy to end in abortion ﻿‍α‍ varied across population 
subgroups ‍f ‍ delineated by marital status, contraceptive 
needs and use (figure  1). Estimates of the number of 
women ‍wf ‍ in each population subgroup were provided 
by the United Nations Population Division, and the 
modelled parameters were the subgroup-specific rates ‍ωf ‍ 
and propensities ‍αf ‍. With this set-up, the total number 
of abortions is the sum of abortions across all population 
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groups: 
‍

∑
f

wf ωf αf
‍
. To estimate the incidence of unin-

tended pregnancy, pregnancies are summed among the 
relevant subgroups of women; that is, reflecting their 
pregnancy desires (pp. 8–9).

Pregnancy outcomes in addition to abortions include 
live births and fetal losses (miscarriages and still-
births). To model birth rates from pregnancy rates and 

proportions aborted, consistent with earlier work, we esti-
mated fetal losses using an approach derived from life 
tables of pregnancy loss by gestational age, and assume a 
fetal loss for every 5 births and, additionally, for every 10 
abortions.23–25 Proportions unintended were estimated 
by summing the modelled numbers of births among 
the relevant population groups and dividing by the total 
number of births (p. 15).

Table 1  Summary of data availability, globally and for Sustainable Development Goal regions

1990–2019 2010–2019

Outcomes: Abortion or intention Abortion Abortion or intention Abortion

including minima/maxima/ranges: Yes No Yes No

(a) (b) (c) (d) (e) (f)

World Observations 2403 1252 854 777 438 273

Number of countries 166 150 75 152 126 52

Per cent of countries 85 77 38 78 65 27

Per cent of women 98 95 75 96 67 43

Sub-Saharan Africa Observations 299 212 39 133 95 20

Number of countries 47 43 12 44 41 10

Per cent of countries 94 86 24 88 82 20

Per cent of women 100 98 52 99 97 49

Western Asia and Northern Africa Observations 198 42 10 57 13 4

Number of countries 17 14 3 16 9 3

Per cent of countries 68 56 12 64 36 12

Per cent of women 94 77 3 90 40 3

Central and Southern Asia Observations 257 52 13 92 30 6

Number of countries 14 13 8 13 11 5

Per cent of countries 100 93 57 93 79 36

Per cent of women 100 95 92 99 93 89

Eastern and Southeastern Asia Observations 224 122 89 82 44 24

Number of countries 14 13 6 13 11 3

Per cent of countries 82 76 35 76 65 18

Per cent of women 97 97 76 95 33 5

Latin America and the Caribbean Observations 290 157 81 92 52 26

Number of countries 30 29 14 25 22 4

Per cent of countries 79 76 37 66 58 11

Per cent of women 95 95 83 83 60 1

Oceania Observations 103 50 42 26 9 8

Number of countries 7 6 2 5 2 1

Per cent of countries 70 60 20 50 20 10

Per cent of women 97 97 72 96 33 11

Europe and Northern America Observations 1032 617 580 295 195 185

Number of countries 37 32 30 36 30 26

Per cent of countries 90 78 73 88 73 63

Per cent of women 99 93 88 98 86 81

Abortion refers to abortion incidence data, and intention refers to data on the proportion of births unintended. Data were input into the model as 
point estimates, minima, maxima or ranges; the leftmost column of each panel counts all types of data (a/d), whereas the middle and rightmost 
columns of the two panels refer to data that were classified as point estimates (b/c/e/f). Whereas the middle columns of each panel count countries 
with data treated as point estimates (b/e), the right columns of each panel count only countries with point estimates of abortion incidence (c/f). 
Country groupings are in online supplemental appendix table A1.
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As illustrated in figure 1, differences across countries 
and periods in rates of unintended pregnancy reflect 
differences in the subgroup-specific rates and the propor-
tion of women in each group. Hypothetically, if one had 
perfect information on the predictors of unintended 
pregnancy, birth rates and the proportions of births unin-
tended, then, abortion incidence could be estimated 
through simple calculus.

However, in reality, it is necessary to estimate the 
subgroup rates and propensities and allow them to 
vary between countries and time periods. This is 
because differences across countries and over time 
in fecundity as well as the timing and frequency of 
sexual activity can influence the subgroup-specific 
pregnancy rates. Likewise, the subgroup-specific 
proportions of pregnancies ending in abortion may 
vary according to differences in women’s motivation 
to avoid an unintended birth, social and personal 
stigma, and concrete obstacles to abortion access. For 
these reasons, parameters were estimated for every 
country ‍c‍, time period ‍t‍ and population subgroup ‍f ‍.

To allow for similarities between groups of coun-
tries in the relationships between the predictors and 
outcomes and exchange information across coun-
tries and periods, we used Bayesian hierarchical 
time series models. Countries were grouped (online 
supplemental appendix table A1) so that parameters 
were modelled around means within each subcluster 
of countries. Subcluster parameters, in turn, were 
centred around cluster means, and these were centred 
around global means.

Temporal correlations in the parameters were 
modelled using hierarchical random walks (pp. 
10–14). This means that differences between time 
periods in country-specific parameters were centred 
around subcluster means, separately for each 
subgroup. Subcluster average trends, in turn, were 
centred around cluster average trends, also modelled 
for each subgroup-specific parameter.

Our modelling approach resulted in point estimates 
that combined information directly from the data 
for the respective country–periods with information 
from other periods and countries. Uncertainty inter-
vals (UIs) accounted for the quantity and quality of 
all available data, as well as the unexplained hetero-
geneity across countries and periods.

To validate our model-based estimates, we 
performed several exercises. These included deleting 
one-fifth of all observations within each data class at 
random (pp. 20–21) as well as a country jackknife 
(separately for each of the 166 countries with data, 
estimating the model leaving out the country’s data) 
(pp. 22–23). We computed median error, median rela-
tive error, median absolute error and median abso-
lute relative error, as well as the proportion of left-out 
observations/countries whose estimates fell outside 
the prediction intervals, and examined averages 
across all left-out observations (or countries) for each 
cluster and class of data (pp. 24 and 26). The results 
were consistent with our model producing statistically 
unbiased estimates with well-calibrated UIs.

Reported estimates
We used a Markov Change Monte Carlo algorithm, 
implemented using JAGS V.4.3.0,26 to generate 
samples of the posterior distributions of all model 
parameters, and we carried out our analysis using R 
V.4.1.0.27 Point estimates are medians from the poste-
rior distributions, and UIs were computed using the 
percentile method.

We examine the certainty with which comparisons 
can be made by examining posterior probabilities of 
differences. We avoid the dichotomisation of statis-
tical significance28 ; however, we embedded heat maps 
in online supplemental appendix tables A3–A5 which 
illustrate the certainty with which comparisons can 
be made. Additionally, plots and tables report 80% 
and 95% UIs, and 80% intervals are shown within 
parentheses.

Figure 1  Process model (adapted from the study protocol21).
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Although we obtained data from 166 countries, 
we report results for 150. This is because of reliable 
abortion data were unavailable in the Middle East and 
Northern Africa (online supplemental table A2).

RESULTS
Unintended pregnancy
Existing studies have highlighted differences in regional 
average unintended pregnancy rates, and this has 
obscured important differences between countries. 
Substantial heterogeneity was found within all regions, 
with the largest differences found in sub-Saharan Africa—
where we estimated a rate of 49 (39 to 62) in Niger and 
145 (131 to 159) in Uganda (figure 2).

As the strength of the evidence base underlying these 
estimates can vary substantially between countries, it is 
further important to consider, in addition to the magni-
tude of heterogeneity between point estimates, the 
degree of certainty with which countries are estimated to 

be above or below average. In sub-Saharan Africa, there 
is an absence of reliable official statistics on abortion. 
Yet, we found 16 countries in sub-Saharan Africa whose 
unintended pregnancy rates exceeded, or fell below, the 
regional average with 99% or greater certainty (online 
supplemental table A2). In Europe and Northern 
America, 13 countries met this threshold of exceeding 
or falling below the regional average with 99% of greater 
certainty, even though reliable official statistics on abor-
tion are the norm in the region. These correspond to 
one-third of the countries in either region. This speaks 
to the strength of our joint estimation approach, as 
whereas sub-Saharan Africa, Latin America and Asia have 
less reliable abortion data compared with Europe and 
Northern America, countries in these regions are more 
likely to have birth intention data from multiple surveys 
conducted at regular intervals.

We also found regions in which population average 
estimates—averages across countries weighted by the 

Figure 2  Model-estimated unintended pregnancy rates sorted within Sustainable Development Goal (SDG) regions, annually 
per 1000 women aged 15–49 years in 2015–2019. Thicker and thinner lines are 80% and 95% uncertainty intervals. Northern 
America is an SDG region and contrasts with North America, with Mexico in Latin America and the Caribbean. Countries shown 
in grey were not grouped by the World Bank. *Regional averages were computed from 195 countries and territories; countries 
in Western Asia and North Africa are shown only if clustered with Eastern Europe.
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number of reproductive-aged women—differs substan-
tially from the unweighted median. In Europe and 
Northern America, 35 (32 to 40) unintended pregnan-
cies occurred per 1000 reproductive-aged women, but 
the unweighted median unintended pregnancy rate was 
29 (27 to 31). As, moreover, the third quartile was 34 
(32 to 37), this means that the population-average esti-
mate for this region falls outside its IQR. In Eastern and 
Southeastern Asia, and in Central and Southern Asia, we 
likewise found that the population average was closer to 
the third quartile than the unweighted median. Across 
these three regions, the probability that the median and 
population average estimates differ ranged from 94% to 
more than 99%. This reflects a pattern of above-average 
rates found in larger countries such as China, Russia and 
the USA.

Differences between regional averages have also 
obscured the extent to which regions share similarities. 
While unintended pregnancy rates were on average 
greatest in sub-Saharan Africa compared with the other 
regions, we also found countries in every region except 
Europe and Northern America—where estimates ranged 
from 11 (9 to 13) in Montenegro to 64 (48 to 90) in 
Russia—whose rates fell within sub-Saharan Africa’s IQR. 
More than in other regions, such countries were found 
in Latin America, where rates ranged from 41 in Uruguay 
(30 to 55) to 107 in Haiti (84 to 139).

Averages have also obscured how unintended preg-
nancy rates vary between country income groups. In 
general, unintended pregnancy rates are greatest among 
women who live in lower-income countries, and smallest 
among women who live in higher-income countries. 
However, the smaller average unintended pregnancy 
rate among high-income countries largely reflects lower 
unintended pregnancy rates in Europe and Northern 
America. Most high-income countries lie within this 
region. Within Europe and Northern America, certainly, 
the two greatest estimates were from upper middle-
income countries—Russia and Romania. However, 
all other above-average estimates in this region came 
from high-income countries. Moreover, the two smallest 
estimates were also from upper middle-income coun-
tries—Albania and Montenegro. Within Latin America, 
likewise, we observed high-income countries both above 
and below the median. Only in Eastern and Southeastern 
Asia did all the below-average estimates come from high-
income countries—South Korea, Japan and Singapore.

Abortion
In general, whereas we found substantial differences 
within and between regions in their unintended preg-
nancy rates, heterogeneity in abortion rates was found 
more so within than between regions. As figure  3 
shows, the distributions of estimates by region exhibit 
substantial overlap, with the exception of Europe and 
Northern America. This was because although unin-
tended pregnancy rates were greater in Latin America 
and sub-Saharan Africa compared with other regions, the 

proportions of unintended pregnancies ending in abor-
tion were generally lower in these regions and in Europe 
and Northern America compared with the regions of 
Asia (online supplemental table A4).

Regional average rates are lowest in Europe and 
Northern America—this being a region in which the 
unintended pregnancy and abortion rates were both 
lower than average—but this understates the degree to 
which Europe and Northern America contrast with other 
regions. On average, 17 (15 to 20) abortions occurred 
per 1000 reproductive-aged women in Europe and 
Northern America, in contrast to 32 (26 to 41) in Latin 
America, for example. However, whereas the unweighted 
median in Latin America was also 32 (27 to 37), it was 
11 (11 to 12) in Europe and Northern America. Of the 
countries in this region, we found 22 which fell below the 
regional average with 99% or greater certainty, and only 
one, Russia, which fell above the regional average at this 
certainty threshold (online supplemental table A5).

In other regions, the median estimated rates ranged 
from 28 (21 to 39) in Eastern and Southeastern Asia to 37 
(31 to 43) in Central and Southern Asia. This is excepting 
Western Asia and North Africa, where the evidence base 
was weaker than all other regions (table  1 and online 
supplemental table A1).

Among the greatest average abortion rates were those 
found in Eastern and Southeastern Asia, with 43 (34 to 
55) abortions per 1000 reproductive-aged women per 
year. However, the unweighted median for this region 
was no greater than any except for Europe and Northern 
America. This reflected above-average estimates found 
in Vietnam (64 (41 to 93)), China (49 (37 to 68)) and 
Cambodia (45 (30 to 71))—all estimated to be above 
average with 96%–98% certainty—which comprised most 
of the region’s population.

Considering that we found more heterogeneity among 
countries than when comparing regional averages in 
most regions, strengthening the evidence base is partic-
ularly important for understanding differences between 
countries in abortion incidence. Despite the general lack 
of reliable official statistics in most regions, however, our 
model estimated countries with rates above or below the 
average for their region with 90% or greater certainty 
in all regions—including 11 countries in sub-Saharan 
Africa, 7 in Latin America and the Caribbean, and 6 in 
Central and Southern Asia.

DISCUSSION
We found substantial differences in the unintended preg-
nancy rates estimated across countries, which suggests 
inequality between countries in the extent to which indi-
viduals have been able to achieve their reproductive goals. 
Whereas earlier research has suggested that substantial 
regional disparities exist in individuals’ ability to exercise 
reproductive autonomy,4 6 8 29 our findings further eluci-
date variation across countries in all regions.
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Although unintended pregnancy is more common in 
lower-resource settings, we found high-income countries 
whose rates were above average for their regions. Comple-
menting the comparisons found in earlier studies,4 6–9 29 
which have highlighted average differences by region or 
by income group, this suggests that barriers to accessing 
and using effective sexual and reproductive healthcare 
exist in settings with greater as well as fewer resources.

Among the reasons that this is important is that esti-
mates can help target investment to where it is most 
needed. That in-country studies have been conducted 
in sub-Saharan Africa in the 2000s and 2010s, but recent 
evidence in Latin America is lacking, for example, could 
relate in part to inference from regional studies about 
where investment is most needed. Although unintended 
pregnancy rates were generally greater in sub-Saharan 
Africa, we found that all regions except Europe and 
Northern America had countries whose rates fell within 
sub-Saharan Africa’s IQR.

Moreover, when examining abortion rates, all regions 
except for Europe and Northern America had similar 
distributions of country estimates. This emphasises the 
importance of investment in quality abortion and post-
abortion care including in countries whose regions may 
have lower rates of abortion as countries may differ 
substantially from regional averages.

Limitations
A dichotomous measure of pregnancy intentions may not 
fully capture individuals’ feelings about their pregnancies. 
However, questions designed to measure this construct 
have been asked in hundreds of nationally representative 
surveys fielded regularly for decades in dozens of countries, 
and our use of this measure enables international compar-
ison. To address the potential for response bias, we used a 
1-year recall period, modelled bias terms when this was not 
possible and refrained from subcategorising unintended 
births into those which were conceived when no more 

Figure 3  Model-estimated unintended abortion rates sorted within Sustainable Development Goal (SDG) regions, annually 
per 1000 women aged 15–49 years in 2015–2019. Thicker and thinner lines are 80% and 95% uncertainty intervals. Northern 
America is an SDG region and contrasts with North America, with Mexico in Latin America and the Caribbean. Countries shown 
in grey were not grouped by the World Bank. *Regional averages were computed from 195 countries and territories; countries 
in Western Asia and North Africa are shown only if clustered with Eastern Europe.
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children were desired and those which were conceived 
sooner than desired. Our estimates may still be conservative, 
and to address the potential for this to vary by country, we 
modelled non-sampling error for these data. Additionally, 
we note that while unintended pregnancies are useful for 
contextualising abortions, these may also occur following 
intended pregnancies.

Limited data resulted in sizeable UIs around the unin-
tended pregnancy and abortion incidence estimates for 
several countries and it is important to consider these, 
and the posterior probabilities of differences, when inter-
preting the estimates. We also note that while the variation 
we found suggests inequality in the ability to determine 
whether and when to have children, the ability to have 
children when one desires is one among several aspects 
of reproductive autonomy.

CONCLUSION
Estimates can help inform global and national health 
priorities such as by helping to target investment. For 
unintended pregnancy and abortion, country estimates 
have been needed to better inform resource allocations 
for policy and programming in supporting access to 
sexual and reproductive health services. Addressing this, 
our model-based estimates make it possible to examine 
disparities between countries. Our findings illustrate 
inequality in reproductive autonomy far more thoroughly 
and with greater nuance than has been possible with the 
extant literature, which has tended to analyse a single 
country, or to compare averages among large groups of 
countries. With additional investments in in-country data 
collection, it would be possible to make estimates with 
greater certainty, monitor trends and possibly assess the 
impact of large-scale programmes in the future.
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