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1.

Background

Contraceptive use and needs among all women of reproductive age (15–49 years) in all countries from
1990–2019 were presented in Kantorová et al. (2020), building on models developed by Alkema et al. (2013)
and Cahill et al. (2017), and using more than 1,300 survey observations from a variety of sources.
Additionally, a similar model was applied to survey data pertaining to adolescent girls and young women
(aged 15–19 years) by Kantorová et al. (2021) which identified large differences across countries in
contraceptive use and needs among 15–19 year olds across countries and compared to age group 15–49
years. In particular, the need for family planning satisfied by modern methods (Sustainable Development
Goals (SDG) indicator 3.7.1) among 15–19-year-olds globally was 59.2% (95% UI 44.8–67.2), lower than the
same indicator among all women of reproductive age, which was 75.7% (95% UI 73.2%–78.0%) globally.
However, there are no estimates of the full age pattern of contraceptive use and needs over women’s
reproductive age that could be used for comparative purposes across countries and over time. In this paper
we report age-specific estimates and projections for seven five-year age groups (15-19, 20-24, …, 45-49) to
show the extent of the need for, and the use of, family planning across the reproductive life course. These
estimates with age-specific estimates of the proportion of women who are married or in union (United
Nations, 2020) and age-specific fertility rates (United Nations, 2019) can be used to describe patterns of
marriage and union, family planning needs and use, pregnancy and childbearing across the reproductive life
course, and the changes over time and variations across countries.
Contraceptive use and needs by age are important to understand because women’s fertility intentions,
fecundity, sexual activity, marriage and union patterns change through the reproductive life-course, and it
has also been documented that some age groups—particularly young women under age 20—have been
underserved by family planning programmes as they are harder to reach. Since contraceptive use has
increased in many countries over time (United Nations, 2021b; Kantorová et al., 2020), it is of interest to
determine if this increase occurred evenly across all age groups or was concentrated in specific age groups.

This work was supported by the Bill & Melinda Gates Foundation, opportunity number OPP1183453.
The views expressed herein are those of the authors and do not necessarily reflect the views of the United Nations or the UK Government. The
boundaries and names shown and the designations used on any maps do not imply official endorsement or acceptance by the United Nations.

1
2

Wheldon, et al. “Age Patterns of Contraceptive Use”

1

IUSSP IPC 2021 – Session 117, 8th Dec, 14:00 - 15:30 GMT

2.

Data and Methods

2.1. Data
The World Contraceptive Use (WCU) dataset (United Nations, 2021a) contains estimates calculated from
nationally representative household surveys for the following indicators: contraceptive prevalence (total,
modern and traditional), the unmet need for family planning (total) and the demand for family planning that
was satisfied by using modern methods of contraception. Whenever possible, the indicators were
disaggregated by marital status and age. The data presented in the 2021 revision (last updated as of 31st Jan.
2021) pertain to 1,363 observations from 196 countries or areas of the world for the period from 1950 to
2020. A total of 825 observations (61%) in WCU were disaggregated by age.
Much of the information was obtained from multi-country survey programmes that routinely collect the
necessary data, including the Contraceptive Prevalence Surveys (CPS), the Demographic and Health Surveys
(DHS), the Fertility and Family Surveys (FFS), the Gender and Generations Survey (GGS), the Reproductive
Health Surveys (RHS), the Multiple Indicator Cluster Surveys (MICS), the Performance Monitoring and
Accountability 2020 surveys (PMA), and the World Fertility Surveys (WFS). Additional information was
provided by other international survey programmes and national surveys.

2.2. Model-Based Estimates and Projections
Differences in survey design and implementation, the representativeness of the samples, the methods of
calculation, and systematic errors due to misreporting and misclassification, can affect the comparability of
survey-based estimates over time and between countries. In order to fill data gaps and to take better
account of the systematic biases associated with the various types of data inputs, we used the Family
Planning Estimation Model (FPEM; Alkema et al., 2013; Cahill et al., 2017; Kantorová et al., 2020). FPEM is a
Bayesian hierarchical model for estimating and projecting contraceptive prevalence and need for family
planning while taking account of biases, misclassifications, and measurement error.
We applied FPEM separately to each age group for married and unmarried women. We produced estimates
for all women (regardless of marital status) within age group by computing weighted averages of estimates
for married and unmarried women where the weights were the number of women by marital status in each
age group (United Nations, 2020). Estimates and projections for country aggregates, such as regions and
subregions, were obtained by computing weighted averages of the constituent country-level estimates,
year-by-year.
FPEM produces probabilistic estimates and projections in the form of Markov chain Monte Carlo (MCMC)
samples from the joint posterior distribution of model parameters. These joint distributions were
summarized by taking sample quantiles at each year for each country and parameter, within age group. The
0.5 quantile, the median, was used as the measure of central tendency. The other quantiles are used to form
80 per cent and 95 per cent uncertainty intervals. In this paper we focus exclusively on the medians.

2.3. Family Planning Indicators
We analysed two commonly used family planning indicators: i) prevalence of the use of any method of
modern contraception (“modern contraceptive prevalence”, or MCP); ii) need for family planning satisfied
with modern methods (or “met need” for short). The latter is indicator 3.7.1 of the Sustainable Development
Goals (United Nations, 2015). It is defined as the ratio of the number of women using any modern method of
contraception to the number of women with a need of family planning. The denominator, “need for family
planning”, is defined as the sum of the number of women using any method of contraception (including
traditional methods) and the number of women with an otherwise unmet need for family planning.
In this paper, we report all results by five-year age groups for all women (regardless of marital status). We
present results for both indicators for world regions where data availability allows. We further analyse
country-level results for modern contraceptive prevalence.
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2.4. Classification of Age Profiles
An age profile is the set of age-period-specific indicator values ordered by age for a particular country or
area. Preliminary analyses indicated that, while age profiles varied across time and place, they shared some
important characteristics. To codify these shared characteristics, we created age profile classification
schemes for modern contraceptive prevalence and met need.
2.4.1 Age Profiles of Modern Contraceptive Prevalence
Age profiles of modern contraceptive prevalence (MCP) were motivated by the observation that the
indicator peaks at different age groups over time and location. A three-level classification was used to
capture this, illustrated in Figure 1 and defined as follows:
1. Early: MCP in either the 20–24 or 25–29 age groups exceeds MCP in the 35–39 age group by at least
5 percentage points
2. Mid: All otherwise unclassified age profiles.
3. Late: MCP in the 35–39 age group exceeds MCP in both the 20–24 and 25–29 age groups by at least
5 percentage points.
2.4.2 Age Profiles of Need for Family Planning Satisfied With Modern Methods
Some age profiles of met need were characterized by comparatively higher levels at one end of the age
range and lower levels at the other. Other countries were characterized by high levels in all age groups. A
four-level classification was used to encode this, illustrated in Figure 2 and defined as follows:
1. Younger higher: Met need in the 20–24 age group exceeds that in both the 35–39 and 40–44 age
groups by at least 5 percentage points.
2. Older higher: Met need in both the 35–39 and 40–44 age groups exceeds those in both the 15–19
and 20–24 age groups by at least 5 percentage points.
3. Equally well: Met need in all age groups except the 45–49 age group is at least 75%.
4. Other: All otherwise unclassified age profiles.

3.

Results

3.1. Regional and Global Trends
Figure 3 shows posterior median estimates of modern contraceptive prevalence by age for global regions,
1990–2020. The general trend was an increase in modern contraceptive prevalence across age groups and
regions. Prevalence proportions were universally lowest in the 15–19 age group, and often lower in the 20–
24 and 45–49 age groups compared to the age groups between the ages of 25 and 40, where the prevalence
proportions were generally highest.
Need for family planning satisfied with modern methods (SDG indicator 3.7.1) is shown by region in Figure 4.
Like modern contraceptive prevalence, this indicator has, in general, increased in all age groups between
1990 and 2020, subject to variation by region. Globally, and for most regions shown, the indicator is lowest
in the 15–19 age group and increases with age up to about age 35. After age 35, the indicator continues to
increase in Central and Southern Asia; it decreases with age in Eastern and South-eastern Asia and Western
Asia and Northern Africa; it remains reasonably stable in the other regions.
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3.2. Age Profile Classes
3.2.1 Prevalence of the Use of Any Method of Modern Contraception
Selected Country Results
Results for six countries selected to illustrate the age profile classes are shown in Figure 5. Congo and Spain
had higher mCP in the age groups 20-24 and 25-29, at least in the more recent years in the case of Spain. In
Kenya and Brazil in recent years, mCP was highest in the ‘mid’ age groups, from about age 25–39. Egypt and
India had much ‘later’ and concentrated age profiles. In these countries contraceptive prevalence was
highest in the 35–39 age group and much lower in the 15-19 and 20-24 age groups.
Age profiles can change over time. Both Spain and Brazil illustrate this. The age profile in Spain transitioned
from one with a high mid-range prevalence to one with high young-age prevalence. The age profile in Brazil
was more similar to those of Egypt and India until 2000, but prevalence proportions at young ages increased
more rapidly than in other ages over the 30-year period, yielding a different age profile in Brazil by 2020.
Global Analysis
Age profile class membership is shown at the country level in Figure 6 for 2000 and 2020. In 2020, relatively
few countries were in the “early” class. It included Ethiopia, Cameroon, and some other Western and
Southern African countries, and also some large European countries, including the UK, Spain and Italy. The
“mid” class included most of the rest of sub-Saharan Africa, almost all of South America, and several large
European countries such as France and Germany, and some countries of the former USSR in Eastern Europe.
The “late” class included all Northern and many Central American countries, several Eastern European
countries (including the Russian Federation), and almost all the countries in Northern Africa and Western
Asia. Since 2000, a part of the countries remained in the same age pattern group. Major changes occurred in
South America where several countries moved from the late to the mid age pattern.
3.2.2 Need for Family Planning Satisfied with Modern Methods
Selected Country Results
Results for eight countries that exemplified the age profile classes for met need are shown in Figure 7. In
Ethiopia, recent increases in mCP contributed comparatively more to meeting the needs for family planning
in younger age groups. In Poland, younger women more often used modern methods to meet their family
planning needs. In some countries, like the United States of America and South Africa, in all age groups more
than 75% of women in need of family planning used a modern method, though some differences by age still
existed. Iran and Senegal belonged to the group of the countries where older women in need of family
planning had higher levels of use of modern methods compared to younger women. Other countries, such as
Chad and Peru, had age profiles not otherwise classified.
Global Analysis
Age profile class membership is shown for each country in 2000 and 2020 in Figure 8. Over time, the major
trend was that in several countries in Europe and Americas all age groups reached more than 75% of
demand for family planning met with modern methods, thus fell into the “Equally well” age profile class.

4.

Discussion and Conclusion

4.1. Summary of Main Findings
Prevalence of use of contraceptive methods by age varies considerably across countries and regions, but it
was generally highest among women aged 25 to 39 years. These age groups also had the highest proportions
of women who are married or in a union (United Nations, 2020) and the highest fertility rates (United
Nations, 2019).
Contraceptive prevalence was generally low among adolescent women (aged 15-19 years), although the
proportion of married adolescents using modern contraceptive methods increased over time in some sub-
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Saharan African and Asian countries from very low levels. In India, however, the use of modern
contraceptives among married adolescent women remained low (less 10 per cent) since 1990 as they tended
to have their children soon after early marriage. In parts of the world where early marriage or union
formation are not common, overall contraceptive use in the youngest age groups was determined by
contraceptive use and needs among unmarried women.
Above age 40, modern contraceptive prevalence was lower compared to mid-age groups of reproductive
years. This was universal across most countries with the exception of countries that were classified as having
late age peaks.
Overall, among unmarried women, the proportion of women using any contraceptive method or having a
need for family planning varied greatly across countries and was related to levels of sexual activity among
unmarried women.

4.2. Limitations and Future Work
The analyses presented in this paper were preliminary and exploratory, therefore subject to several
limitations. Significant among these was low data availability. Among the 1,363 observations in the source
database, only 825 (61%) were disaggregated by age. The remaining 39% of surveys could not be used in this
analysis. The consequence was that, although over 90% of all countries had at least one age-specific data
point, coverage over time was sparse in some countries, particularly prior to 2000. Model-based estimates
for such periods of low data availability were based on averages over observations in similar countries. While
the assumptions used to define ‘similar’ were justified and explained elsewhere (Kantorová et al., 2020;
Alkema et al., 2013), they are difficult to check empirically and lead to unexpected trends in some cases. In
future revisions, when presenting country results in tables or maps (as in Figures 6 and 8), we may decide to
omit estimates for some country-year combinations that lack sufficient supporting source data. All countries
that we presented in this paper as country examples (in Figures 5 and 7) have good data coverage for all
periods. In general, for the countries that have DHS and MICS surveys or regular national surveys that
publish data disaggregated by age, the annual model-based estimates by age groups are consistent with
overall estimates for the whole reproductive age group 15 to 49 years (United Nations, 2021b).
To generate the age-specific estimates we ran FPEM separately and independently on all available data
within age group. This approach allowed age-specific estimates to be produced without additional model
development. However, the complete set of age-specific estimates for each indicator implies an aggregate
estimate for all women of reproductive age (15–49 years) since, for example, the sum of the number of
users of modern methods over all age groups must equal the total number aged 15–49 (and equivalently for
other indicators). A disadvantage of running FPEM separately for each age group was that the age-specific
estimates were not constrained to be consistent in this manner. We compared our aggregated age-specific
estimates with those for all women aged 15–49 published in United Nations (2021b) which were based on
the same source data. Where availability of age-specific data was good, the sums of age-specific estimates
were close to the all-age-groups estimates. However, consistency declined considerably in several countryyears where age-specific observations were not available. Improving the consistency between age-specific
and all women estimates (age group 15–49) is an issue we plan to address in future revisions.
A further limitation concerns the derivation of the age profile classes. Although the classes proved useful for
exploratory analysis, they were derived using an informal process of inspecting country-specific results and
reasoning using existing knowledge about family planning indicator trends and associations. We plan to
investigate potential improvements and refinements, including the application of formal dimension
reduction techniques (Schmertmann, 2003) and cluster analysis.
Finally, the data and exploratory techniques we used were only able to show mere associations between the
age profiles and potential explanatory factors. We were unable to assert that the links we proposed between
the age profile classes and underlying factors were causal or went in any particular direction.
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4.3. Potential Explanatory Factors
Our analysis identified different age patterns and trends in age-specific contraceptive prevalence and needs.
We suggest that the country-specific determinants of prevalence are numerous and diverse.
One such determinant is the mix of most common methods used in the countries. For example, long-acting
and permanent methods are more prevalent in some countries of Southern and South-Central Asia and
Central America and the Caribbean, and the age profiles of several countries in these regions were classified
as “Late” or “Older higher” for modern contraceptive use and the proportion of needs for family planning
satisfied by modern methods, respectively. For example, the proportion of contraceptive users reporting
female sterilisation as the method used is estimated around 2015 at 54% in Dominican Republic, 53% in El
Salvador, 68% in India and 47% in Mexico, and reporting IUD as the method used at 46% in China, 51% in
Egypt and 62% in Tajikistan. All these countries are classified as having a late age pattern of contraceptive
use.
In other countries with high use of short-acting methods, the modern contraceptive prevalence might be
lower in older age groups, as more women are less frequently sexually active or assume that they are not
fecund and thus stop using short-acting contraceptive methods, or more women rely on rhythm methods or
withdrawal.
The changes in the age patterns of contraceptive use might also be associated with the changes in method
mix. For example, the shift of Brazil from the late age pattern to mid pattern for modern contraceptive use
between 2000 and 2020 is concurrent with a decline in the proportion of contraceptive users reporting
female sterilisation and an increase in users reporting pill and condom.
Another important factor is fertility intentions regarding the number of children women intend to have and
when they would like to have them. For example, in countries with early childbearing such as India, the
contraceptive use is lower among younger age groups and increases only as women achieve their desired
number of children.

4.4. Conclusions
The age patterns of contraceptive use and needs enrich the understanding of age patterns of fertility and
their changes over time and extend the discussion of the proximate determinants framework (latest
adaptation in Bongaarts, 2015) by age dimension.
The age-specific contraceptive use and needs estimates are also necessary inputs for the models of agespecific estimates of unintended pregnancies and abortions (Bearak et al, 2020) and estimates of the impact
of and costs associated with providing access to contraceptive methods for women in need (Sully et al,
2020).
The estimates by age groups allow to control for any changes in the age structure of the population of
women of reproductive age. Over the past three decades, population age structures have changed and the
mean ages of the populations of women of reproductive age have increased in all countries. Thus, these
changes influence the indicator of contraceptive prevalence among women aged 15-49 years and with the
full set of age-specific estimates we can quantify this impact.
The results are important for calling attention to the reproductive age groups in which family planning needs
are greatest and in which large proportions of the needs for family planning are not met with modern
methods. Such a perspective contributes to identifying age groups that are “left-behind” in the context of
achieving universal access to sexual and reproductive health services under SDG target 3.7.1. of the
Sustainable Development Agenda. Our preliminary analysis suggests that while age group 15-19 generally
has a lower proportion of the need for family planning satisfied by modern methods, the patterns for other
age groups vary by countries.
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Figures

Figure 1. Schematic diagram of the three age profile classes for contraceptive prevalence, any modern method.

Figure 2. Schematic diagram of the four age profile classes for need for family planning satisfied with modern methods.
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Figure 3. Contraceptive prevalence, any modern method, by age and region, 1990 and 2020. Only results at 5-year intervals are plotted for clarity. The region Oceania is omitted due to
data availability.
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Figure 4. Need for family planning satisfied with modern methods, by age and region, 1990 and 2020. Only results at 5-year intervals are plotted for clarity. The region Oceania is omitted
due to data availability.
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Figure 5. Contraceptive prevalence, any modern method, by age for six countries, 1990 and 2020. Countries were selected to illustrate the three broad age profile classes identified.
Countries are arranged in columns by age profile class. Only results at 5-year intervals are plotted for clarity.
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Figure 6. Age profile class membership, contraceptive prevalence, any modern method, by country, 2000 and 2020.

Note: The boundaries and names shown and the designations used on any maps do not imply official endorsement or acceptance by the United Nations.
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Figure 7. Need for family planning satisfied with modern methods, by age for eight countries, 1990 and 2020. Countries were selected to illustrate the four broad age profile classes
identified. Countries are arranged in columns by age profile class. Only results at 5-year intervals are plotted for clarity.
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Figure 8. Age profile class membership, need for family planning satisfied with modern methods, by country, 2000 and 2020.
Note: The boundaries and names shown and the designations used on any maps do not imply official endorsement or acceptance by the United Nations.
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