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ABSTRACT

Objective: Our aim was to describe the reliance on female permanent contraception among women with
demand for family planning satisfied with modern methods (mDFPS) in low- and middle-income coun-
tries (LMICs) and to describe socio-economic and demographic patterns of permanent contraception in
countries with high use.
Study Design: Using data from the latest national health survey carried out in LMICs, we estimated
mDFPS and the share of each contraceptive method used. Countries with a share of more than 25% of
female permanent contraception were further explored for differences by wealth, number of living chil-
dren, woman’s age, and by the intersection of woman’s age and number of living children.
Results: In the 20 countries studied, between 6% and 94% of the contracepting population used modern
methods. Female permanent contraception accounted for more than half of women using modern con-
traceptives in India, Dominican Republic, El Salvador, Mexico, and Colombia. In India and Tonga, more
than 20% of women using contraceptives with fewer than 2 living children were using female permanent
contraception. Among women with 2 living children, countries with the highest reliance on permanent
contraception were India (79%), El Salvador (61%), Cuba (55%), Colombia (52%), and Thailand (51%). Do-
minican Republic, El Salvador, India, and Mexico presented high levels of permanent contraception among
younger women, with reliance higher than 30% among women aged 25 to 29 and 50% or more among
women aged 30 to 34.
Conclusions: Reliance on permanent contraception was high in several countries and among women aged
less than 35 years.
Implications: Our results may help policymakers and health managers improve family planning services
in low- and middle-income settings. We identified high use of female permanent contraception among
modern contraceptive users in several countries, even among young women with fewer children.
© 2022 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

1. Introduction

of female permanent contraception [6], the proportion of female
contraceptive users relying on it is still large in several countries

Satisfied demand for family planning has increased in most
low- and middle-income countries (LMICs) in the past decades
[1-4], with several countries reaching above 70% of coverage [5].
However, despite the development and improvement of reversible
modern contraceptives and the concomitant decrease in the use
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[7,8]. Permanent contraception is the predominant method in In-
dia, Dominican Republic and Mexico, where it accounts for 70%,
66%, and 58%, respectively, of modern contraceptive use among
women [7,8].

Permanent contraception is highly effective and does not re-
quire any further action to prevent pregnancy [9]. However, the
main concerns of permanent contraception are its invasive nature
and irreversibility, which might lead to regret in the future [8,10-
12]. In places where permanent contraception use is predominant,
lack of availability of other methods, coercion or pressure to adopt
it is a concern [8]. Evidences of coercion to accept permanent
contraception have been documented among marginalized women,
such as those who are poor or live with disabilities [13,14].

0010-7824/© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)


https://doi.org/10.1016/j.contraception.2022.05.002
http://www.ScienceDirect.com
http://www.elsevier.com/locate/contraception
http://crossmark.crossref.org/dialog/?doi=10.1016/j.contraception.2022.05.002&domain=pdf
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.13039/501100012418
https://doi.org/10.13039/100000865
mailto:fhellwig@equidade.org
https://doi.org/10.1016/j.contraception.2022.05.002
http://creativecommons.org/licenses/by/4.0/

E. Hellwig et al.

Despite the abundant literature on family planning, limited evi-
dence describes social disparities on reliance on female permanent
contraception. We present estimates of demand for family planning
satisfied with modern contraceptive methods (mDFPS) in LMICs
and the share of female permanent contraception among women
using modern methods. We evaluate within country disparities in
terms of wealth, woman’s age, and number of living children in
the countries with the highest reliance on permanent methods.
Also, considering the intersectionality between woman’s age and
number of living children we identify situations of high reliance
on permanent contraception in women who are young and have
few children.

2. Methods

We estimated demand for family planning satisfied by mod-
ern methods (mDFPS) using nationally representative Demographic
and Health Surveys (DHS) and Multiple Indicator Cluster Surveys
(MICS) carried out since 2010 in 105 LMICs. For Brazil and Ecuador
we used data from the 2013 Pesquisa Nacional de Satide (PNS) and
from the 2012 Encuesta Nacional de Salud y Nutricién, respectively.
Both surveys have similar characteristics to DHS and MICS. Since
several surveys only collect reproductive information for women
who are married or in a union, we restricted the analyses to this
group. Recent data from DHS and MICS covers 75% of the LMICs in
Eastern & Southern Africa, 92% of those in West & Central Africa,
62% of those in Middle East & North Africa, 88% of South Asia
countries, 52% of those in East Asia & the Pacific, 84% in Europe
and Central Asia and in Latin America and the Caribbean.

Demand for family planning satisfied by modern methods is a
highly used measure. It is estimated as the proportion of women
of reproductive age (15-49 years) in need of contraception that are
currently using a modern contraceptive method. Women in need
of contraception are those who are fecund and do not want to be-
come pregnant within the next 2 years, or are unsure [15]. Modern
contraceptive methods are technological products or medical pro-
cedures that prevent natural reproduction [16].

We classified modern contraceptive methods in: (1) short-
acting reversible methods (pill, male and female condom, injecta-
bles, patches, diaphragms, spermicidal agents, and emergency con-
traception); (2) long-acting reversible contraceptive methods (in-
trauterine device and implants); (3) permanent female contracep-
tion; and (4) permanent male contraception. The share of perma-
nent methods was calculated for countries and population sub-
groups as the proportion of women relying on female permanent
contraception among users of modern methods.

Surveys from Brazil, Ecuador, Argentina, Georgia, and South Su-
dan do not allow for the estimation of need for contraception. Con-
sidering the high correlation between mDFPS and modern contra-
ceptive use prevalence, for these surveys, we estimated satisfied
demand for family planning from contraceptive prevalence using
the following predictive equation [17]:

(mDFPS) = 0.61 + 0.68 log(CPR) + 3.57 CPR?

where CPR is contraceptive prevalence. This equation was devel-
oped and validated in a multicountry analysis. More details are
presented elsewhere [17].

All the analyses considered the survey design, including sam-
pling weights and clustering.

We focused our analysis of inequalities in the 20 countries
where the share of female permanent contraception was higher
than 25%. We investigated inequalities in terms of wealth quin-
tiles, women’s age (15-19, 20-24, 25-29, 30-34, 35-39, and 40-
49), number of living children (0-1, 2, 3+), and according to the
intersectionality of age and number of living children. Wealth was
estimated based on an asset index obtained from information on
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household assets, presence of electricity, water supply, sanitary fa-
cilities, and building materials of the dwelling, among other vari-
ables [18,19].

The wealth score was obtained through principal component
analyses, estimated separately for urban and rural areas and later
combined into a single score using a regression-based scaling pro-
cedure [20]. The households were then classified into 5 equally
sized groups based on the value of the score and weighted by the
number of residents.

We also measured wealth inequalities using the Slope Index of
Inequality (SII). The SII is a complex measure of absolute inequality
which represents the difference between the coverage for the top
and the bottom of the wealth scale. It ranges between -100 and
100, being the outcome coverage more equal when it is closer to
zero [21].

3. Results

Country-level coverage of demand for family planning satis-
fied by modern methods, share of female and male permanent
contraception, and unweighted sample sizes for the 105 countries
screened are presented in Supplementary Table 1. Among these
countries, mDFPS ranged from 6.0% in Albania to 93.7% in Brazil.
India was the country with the largest share of female permanent
contraception, with 75.5% (95% Cl. 75.1%-75.8%). Latin America &
the Caribbean was the region where more countries presented
higher reliance on female permanent contraception. Its share was
higher than 25% in 12 of the 21 countries studied. The leading
countries in the region were Dominican Republic (59.8%; 95% CI:
58.3%-61.1%), El Salvador (54.5%; 95% Cl: 52.7%-56.4%), and Mexico
(50.5%; 95% Cl: 47.4%; 53.6%). West & Central Africa was the region
with lower reliance on female permanent contraception, where the
share was above 5% only in Chad (5.7%; 95% Cl: 2.7%-11.6%) and
Congo Democratic Republic (5.2%; 95% Cl: 3.3%-8.0%). The region
also presented the lowest level of mDFPS, with most countries
presenting mDFPS below 50%, except for Sao Tome and Principe
(50.2%; 95% Cl: 471%-53.4%) and Senegal (52.6%; 95% CI: 50.3%-
54.8%).

Figure 1 shows the levels of mDFPS and share of female per-
manent methods for each study country, revealing no clear corre-
lation between the 2 (r = 0.26, p = 0.008). Highlighted countries,
with share of female permanent contraception above 25%, were se-
lected a for an in-depth equity analysis.

Gaps in the share of female permanent contraception in term
of wealth, age and number of children are presented in Figures 2—
5. Estimates for each subgroup and 95% Cls are presented in the
supplementary material. Large gaps between rich and poor were
found in several countries but there was no single pattern in terms
of direction. Twelve of the 20 countries presented positive val-
ues of SII, indicating higher share of female permanent contra-
ception among the richest women in comparison to the poorest.
The largest gaps were found in Guatemala (SII = 24.5), Papua New
Guinea (SII = 20.7), El Salvador (SII = 18.3), Honduras (SII = 17.0),
Thailand (SII = 13.3), Nepal (SII = 12.7), and Tonga (SII = 11.3).
The share of female permanent contraception was higher among
the poorest compared to the richest in Albania (SII = -25.4), Brazil
(SII = -24.6), India (SII = -16.2), Pakistan (SII = -14.7), Mexico
(SII = -7.2), and Costa Rica (SII = -5.1). India presented a peculiar
pattern, with similar shares of female permanent contraception for
the 80% poorer women, while the richest 20% were well below,
with a share of 65%.

India stands out again in permanent contraception by woman'’s
age (Fig. 3), where younger women present much higher levels of
permanent contraception compared to the other countries. 39.2%
(95% Cl: 38.0%-40.4%) of women 20 to 24 years and 61.7% (95%
Cl: 60.9%-62.5%) or women 25 to 29 had already been sterilized.
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Fig. 1. Demand for family planning satisfied by modern methods (mDFPS) according to the most recent survey from low- and middle-income countries and share of female
permanent contraception. Data source: Demographic and Health Surveys, Multiple Indicator Cluster Surveys, and National Health Survey (Brazil).
*Countries in the right from the vertical line were those selected to the inequality analysis.
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Fig. 2. Inequalities in the share of female permanent contraception in terms of wealth according to the most recent survey, ordered according to overall share of female
permanent contraception for countries with a share of 25% or more. Data source: Demographic and Health Surveys, Multiple Indicator Cluster Surveys, and National Health
Survey (Brazil).
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Fig. 3. Inequalities in the share of female permanent contraception in terms of woman’s age according to the most recent survey, ordered according to overall share of
female permanent contraception for countries with a share of 25% or more. Data source: Demographic and Health Surveys, Multiple Indicator Cluster Surveys, and National
Health Survey (Brazil).
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Fig. 4. Inequalities in the share of female permanent contraception in terms of number of living children according to the most recent survey, ordered according to overall
share of female permanent contraception for countries with a share of 25% or more. Data source: Demographic and Health Surveys, Multiple Indicator Cluster Surveys, and
National Health Survey (Brazil).

Other countries with a high share of permanent contraception in standing out in permanent contraception among women with 0
women 25 to 29 years were, in decreasing order, Mexico (33.1%; to 1 child: India (26.5%; 95% CI: 25.5%-27.5%) and Tonga (22.2%;
95% Cl: 27.8%-38.9%), El Salvador (32.3%; 95% CI: 28.5%-36.3%), and 95% Cl: 7.5%-50.1%). Considering women with 2 living children,
Dominican Republic (31.5%; 95% Cl:28.5%-34.6%). the countries with the highest shares of female permanent con-

We also observed a monotonic increase of permanent contra- traception were India (79.3%; 95% Cl: 78.8%-79.7%), El Salvador
ception by number of living children (Fig. 4), with 2 countries (60.6%; 95% Cl: 57.4%-63.8%), Cuba (54.5%; 95% Cl: 50.3%-59.6%),
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Fig. 5. Intersectional inequalities in the share of female permanent contraception in terms of woman’s age and number of living children in the most recent survey, ordered
according to overall share of female permanent contraception for countries with a share of 25% or more. Data source: Demographic and Health Surveys, Multiple Indicator

Cluster Surveys, and National Health Survey (Brazil).

Colombia (51.9%; 95% CI: 49.1%-54.8%), and Thailand (50.7%; 95%
Cl: 47.7%-53.7%). Cuba was the only country with similar shares
among women with 2 and those with 3 or more children.

Considering the intersectionality between women$ age and
number of living children, Figure 5 presents the share of female
permanent contraception among women younger than 35 and with
less than 3 children. Results considering all groups of age and
number of living children are presented in the supplementary ma-
terial. India again stands out with the highest shares of perma-
nent contraception for women with 2 children in all age groups.
El Salvador and Thailand were the 2 other countries with higher
reliance on permanent contraception for young women with
2 children.

4. Discussion

Using data from national health surveys carried out in LMICs,
we presented the proportion of women relying on female per-
manent contraception among modern contraceptive users. In the
countries with higher reliance on permanent methods, we assessed
differences between and within countries in term of wealth, num-
ber of living children, woman’s age, and considering the intersec-
tionality between number of living children and woman’s age. Our
findings show that in several countries with high levels of mDFPS
coverage, this is largely achieved by female permanent contracep-
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tion. The countries where this was most marked were India, Do-
minican Republic, El Salvador, Mexico, and Colombia, with large
gaps in terms of wealth. We also found relatively high reliance on
permanent contraception among women who are young and have
less than 3 children in some countries. Being irreversible, perma-
nent methods are more indicated for women who are sure that
they will not want more children, a situation more common in
older women with more living children [22].

Permanent contraception can be utilized by any woman [23,24],
except in countries with specific legal restrictions, such as
Guatemala, Kyrgyzstan, Myanmar, Rwanda, and Sudan [25]. Perma-
nent contraception is highly effective, it does not affect hormonal
levels, neither requires user intervention nor involve any additional
cost [9]. It is a relatively simple medical intervention [26], however,
given the fact it is irreversible (or rather difficult to revert), ethical
issues are a primary concern. We found a high reliance on female
permanent contraception among women younger than 30 years
and among those with less than 3 living children in several coun-
tries. Permanent contraception regret is not uncommon and it is
higher among those who are unmarried, non-white, with less than
4 children, who were sterilized at young ages, who have been ster-
ilized during a postabortion procedure, and among those who had
felt pressure to adopt permanent contraception [22]. The World
Health Organization reinforces the importance of making it an in-
formed choice based on detailed counseling by the provider who
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Table 1

Demand for family planning satisfied by any modern method (mDFPS), share of permanent methods, and Slope Index of Inequality (SII) in female permanent contraception

in 20 low- and middle-income countries with representative data since 2010 and higher use of female permanent contraception
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Source mDFPS Share of permanent methods SII in female
permanent
female male contraception
% (95% CI) N % (95% CI) % (95% CI) N
South Asia
India (2015) DHS 71.8 (71.5; 72.1) 323291 75.5 (75.1; 75.8) 0.6 (0.5; 0.6) 220811 -16.2
Pakistan (2017) DHS 48.2 (46.4; 50.1) 5996 35.3 (32.6; 38.1) 0.2 (0.1; 0.6) 2770 -14.7
Nepal (2016) DHS 56.0 (54.3; 57.8) 7605 34.4 (31.8; 37.1) 12.8 (11.1; 14.8) 4258 0.13
Maldives (2016) DHS 29.5 (27.2; 32.0) 2915 29.7 (25.0; 35.0) 1.0 (0.3; 2.9) 4258 0.7
East Asia & the Pacific
Thailand (2015) MICS 87.9 (86.5; 89.1) 14861 35.4 (33.4; 37.4) 0.5 (0.3; 0.8) 12971 133
Tonga (2019) MICS 51.3 (46.9; 55.8) 791 35.2 (30.1; 40.7) 0.4 (0.1; 1.3) 354 11.3
Papua New Guinea (2016) DHS 48.6 (46.3; 51.0) 6565 26.2 (23.3; 29.3) 2.7 (1.7; 4.2) 3285 20.7
Europe & Central Asia
Albania (2017) DHS 6.0 (5.1; 7.0) 4334 28.3 (22.6; 34.7) 0 300 -25.3
Latin America & Caribbean
Dominican Republic (2014) MICS 83.9 (83.0; 84.8) 14356 59.8 (58.3; 61.2) 0.2 (0.1/ 0.5) 11932 9.4
El Salvador (2014) MICS 82.6 (81.3; 83.8) 6502 54.5 (52.7; 56.4) 0.4 (0.2; 0.7) 5306 183
Mexico (2015) MICS 81.9 (80.1; 83.7) 6584 50.5 (47.4; 53.6) 1.9 (1.0; 3.4) 5235 -7.2
Colombia (2015) DHS 86.5 (85.6; 87.3) 17268 46.1 (44.7; 47.6) 4.7 (4.1; 5.4) 14639 4.5
Guatemala (2014) DHS 65.3 (63.9; 66.6) 11116 43.1 (41.6; 44.7) 1.3 (1.0; 1.6) 7151 24.5
Panama (2013) MICS 73.7 (71.0 76.3) 4951 41.6 (38.4; 44.9) 0.8 (0.4; 1.6) 3280 4.8
Ecuador (2012) NSS 88.7 11094 36.8 (35.0; 38.6) 0.4 (0.3; 0.4) 8636 8.7
Belize (2015) MICS 64.2 (61.5; 66.9) 2398 35.9 (32.7; 39.3) 0.3 (0.1; 0.8) 1540 4.2
Honduras (2011) DHS 76.0 (75.0; 77.0) 10925 35.0 (33.7; 36.3) 0.4 (0.3; 0.6) 8128 17.0
Cuba (2014) MICS 88.0 (85.8; 89.9) 5198 34.0 (31.0; 37.1) 0.0 (0.0; 0.1) 4636 NA
Costa Rica (2011) MICS 82.3 (79.9; 84.4) 3572 31.7 (28.6; 35.0) 7.8 (6.3; 9.6) 2953 -5.1
Brazil (2013) NSS 93.7 11657 27.5 (26.0; 29.1) 32.9 (31.2; 34.6) 9801 -24.6

should offer advice and access on alternative suitable reversible
methods [23]. In order to respect the woman’s and couples’ auton-
omy, the provider also needs to be aware of possible bias in rec-
ommendation of female permanent contraception [24]. A careful
discussion on alternative methods is important to ensure informed
consent [24], especially given the current availability of long-acting
reversible methods (Table 1).

Previous studies have identified that women who were more
educated and those who were well informed on long-acting re-
versible methods are more likely to choose them rather than per-
manent contraceptives [27,28]. Furthermore, there are also strong
gender inequalities in the use of female permanent contraception,
knowledge about vasectomy is poorly in some countries, where it
is associated with negative effects on sexual performance and saw
as a threat to virility [29,30].

India, the leading country in female permanent contraception,
has a long history of pro-sterilization policies [31]. Currently, fam-
ily planning programs are focused on voluntary contraception [31],
however, the adoption of contraception in high fertility districts, ei-
ther with reversible methods or permanent contraception, is stim-
ulated with financial incentives to women and to health facilities
[32]. The country has cultural norms that encourage women to
marry at young ages, to have 2 or 3 children, and to be sterilized
once they achieve it [31]. We found that more than 80% of Indian
women had been sterilized before 30 years of age. Considering the
amount of evidence already available on family planning and con-
traception in India, indicating the high resistance on female perma-
nent contraception despite the several reversible methods already
developed, the country could strongly benefit from evidence-based
policies aiming to reduce the current reliance on female perma-
nent contraception through a stronger promotion of reversible con-
traceptives, especially the long-acting methods.

Permanent contraception is a major component in sexual and
reproductive health programs in Dominican Republic, El Salvador,
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Colombia, and Mexico [8,33]. Our findings show high reliance on
permanent contraception even among women younger than 30
and among those with less than 3 living children in all these coun-
tries. The use of long-acting reversible methods is virtually null in
almost all of them, except for Mexico [8,33-36]. Despite the avail-
ability of contraceptive methods in health services, the choice for
female permanent contraception is strongly influenced by the be-
lief that it is much more effective than reversible methods and by
the understanding that it has fewer side effects [34].

In agreement with our findings, wealth inequalities have been
identified within countries, with pro-poor and pro-rich inequal-
ities, depending highly on characteristics of public and private
health services, as stock and price of contraceptive methods
[37,38]. We found a higher share among the poorest in India and in
Mexico, countries where permanent contraception is offered free of
charge and where forced sterilization has been documented among
more vulnerable women [39-42]. In Guatemala, Dominican Repub-
lic, El Salvador, and Colombia, where it was higher among the
wealthiest, family planning services are mostly paid out-of-pocket
and tubal ligation is either unavailable in public services or involve
long waiting lists [43-45].

Our study has some limitations. First, to include a larger num-
ber of countries, we had to exclude never married women from
our analysis. These women are usually younger and less likelihood
to be sterilized. Despite having included Brazil and Ecuador, for
which no recent DHS or MICS surveys were available, we may have
missed other countries with available non-standard surveys. Also,
we have neither information on method availability in the health
services, nor on quality of the information received by the women.
The collection of this information by national health surveys could
allow us to better differ if the predominance of female permanent
contraception is due to cultural preferences or limitations in family
planning services provision.
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We showed that female permanent contraception accounts for
a high proportion of mDFPS in several LMICs, being it highly vari-
able according to the socioeconomic and demographic characteris-
tics included. The high reliance on female permanent contracep-
tion in some subgroups found in our study raises a concern on
how well informed those women are regarding the permanent na-
ture of the method, and on the availability of other modern con-
traceptive methods. High quality of sexual and reproductive health
education is fundamental to high-quality family planning coverage,
especially in settings with higher levels of gender-based inequal-
ities and lower levels of human development. It is fundamental
that family planning services provide both reversible and perma-
nent contraceptive methods, information on all available options,
and empowerment assistance to the more vulnerable women. A
high level of mDFPS coverage in a country must be achieved pre-
serving women’s and couples’ autonomy on reproductive health,
what requires high-quality family planning services.

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.contraception.2022.04.
003.
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