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Background: Around 80% of the African population lives in urban areas, and a rapid

urbanization is observed in almost all countries. Urban poverty has been linked to several

sexual and reproductive health risks, including high levels of unintended pregnancies. We

aim to investigate wealth inequalities in demand for family planning satisfied with modern

methods (mDFPS) among women living in urban areas from African countries.

Methods: We used data from 43 national health surveys carried out since 2010 to

assess wealth inequalities in mDFPS. mDFPS and the share of modern contraceptive

use were stratified by groups of household wealth. We also assessed the ecological

relationship between the proportion of urban population living in informal settlements

and both mDFPS and inequalities in coverage.

Results: mDFPS among urban women ranged from 27% (95% CI: 23–31%) in Chad

to 87% (95% CI: 84–89%) in Eswatini. We found significant inequalities in mDFPS with

lower coverage among the poorest women in most countries. In North Africa, inequalities

in mDFPS were identified only in Sudan, where coverage ranged between 7% (95%

CI: 3–15%) among the poorest and 52% (95% CI: 49–56%) among the wealthiest.

The largest gap in the Eastern and Southern African was found in Angola; 6% (95%

CI: 3–11%) among the poorest and 46% (95% CI: 41–51%) among the wealthiest. In

West and Central Africa, large gaps were found for almost all countries, especially in

Central African Republic, where mDFPS was 11% (95% CI: 7–18%) among the poorest

and 47% (95% CI: 41–53%) among the wealthiest. Inequalities by type of method were

also observed for urban poor, with an overall pattern of lower use of long-acting and

permanent methods. Our ecological analyses showed that the higher the proportion

of the population living in informal settlements, the lower the mDFPS and the higher

the inequalities.

Conclusion: Our results rise the need for more focus on the urban-poorer

women by public policies and programs. Future interventions developed by national

governments and international organizations should consider the interconnection

between urbanization, poverty, and reproductive health.
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INTRODUCTION

Population growth and dynamics pose many challenges to the
achievement of the sustainable development agenda, particularly
in low and middle-income contexts (1). Despite being one of the
least urbanized places in the world, Africa has the fastest urban
growth (2) and a positive annual urbanization rate is observed
in almost all countries across the continent (3). Overall, urban
areas usually have higher levels of coverage of health services
than rural areas. However, urban poverty is increasing in many
settings, especially in those experiencing a rapid urban transition,
which may disproportionately affect people living in informal
settlements and other vulnerable and marginalized groups (4–
6). In several countries, despite the higher access to health care
and availability of services generally found in urban areas, key
maternal, and child health indicators for the urban poor present
undesirably low coverage—similar to what is found for the rural
poor populations (7–9).

Urban poverty has been linked to several sexual and
reproductive health risks, including high levels of unintended
pregnancies, and increased risk of sexually transmitted infections
(10–12). Although the number of women in need of family
planning using contraceptives is increasing worldwide, the
demand for family planning satisfied with modern methods
(mDFPS) is still low in several African countries, with little
progress over time (4, 13–16). Comparing several interventions
of the continuum of care, family planning coverage was one of the
interventions with less progress overtime (15). Although specific
programs like the Urban Reproductive Health Initiative have
resulted in increased access to modern contraceptives for women
living in urban areas of Kenya, Nigeria, and Senegal (13, 17),
most policies and programs have failed to address the sexual
and reproductive health needs of the most vulnerable urban
populations (10). As a result, persistent high levels of unplanned
pregnancies still being identified among urban women in sub-
Saharan countries (4), and important inequalities in the coverage
of mDFPS remain between and within countries across Africa
(14, 16, 18). The West and Central Africa region presents the
lowest average coverage of mDFPS, 33%, while average mDFPS
reaches almost 60% in Eastern and Southern Africa (18). In most
of African countries, coverage is lower among women who are
poorer, less educated, and younger (16, 18).

Promoting family planning in urban contexts is critical to
the development of healthy and productive urban populations,
boosting economic growth, and ultimately the improvement of
quality of life and achievement of the Sustainable Development
Goals (10). Despite the abundant literature on national
inequalities in mDFPS coverage, less is known about intra-urban
inequalities. As most low- and middle-income countries are
quickly becoming urban, efforts to achieve universal mDFPS

require an understanding not only of urban-rural inequalities,

but an understanding of intra-urban disparities in family
planning coverage and the identification of population subgroups
that are being left behind. In this study, we assessed between- and
within-country wealth inequalities in mDFPS coverage among
women 15–49 years of age living in urban areas of 43 African
countries. We used data from national health surveys to perform

the analyses, which had a particular emphasis on investigating
whether urban poor women have lower mDFPS coverage in
comparison to the other subgroups of the population.

MATERIALS AND METHODS

We used data from urban samples of Multiple Indicator Cluster
Surveys (MICS) and Demographic and Health Surveys (DHS)
carried out from 2010 to 2018 in African countries. All surveys
that collected information on family planning for women aged
15–49 years were included. Forty-three surveys conducted across
Africa were included in the analyses (Table 1). Analyses were
based on 93,713 sexually active women irrespective of marital
status, with a few exceptions. In Lesotho, Mauritania, and all
surveys from the North African region—Algeria, Egypt, Sudan,
and Tunisia—the samples were restricted to women who were
married or in a union because the information on contraception
was not collected for never-married women. Women were
considered sexually active if they were married or living with
a partner, or if they reported having had sexual intercourse in
the month preceding the interview. Information on each survey
sample is presented in Table 1.

Outcome
mDFPS coverage was defined as the proportion of women in
need of contraception that were using (or whose partner was
using) amodern contraceptivemethod. Awomanwas considered
in need of contraception if she was fecund and did not want
to become pregnant within the next 2 years, or if she was
unsure about whether or when she wants to become pregnant.
Pregnant women with a mistimed or unplanned pregnancy are
also considered in need of contraception. Methods were classified
as modern if they are medical procedures or technological
products (19), including oral contraceptive pills, injections, male
and female condoms, intrauterine devices (IUD), spermicides,
implants, and sterilization (female or male). These methods
were further classified as short-acting reversible contraceptives
(oral contraceptive pills, male and female condoms, injectables,
diaphragms, spermicidal agents, and emergency contraception),
long-acting reversible contraceptives (IUD and implants), and
permanent methods (male and female sterilization). Regarding
having their demand for family planning satisfied by modern
methods, women in need of contraception and using a
modern method were classified as yes, while those in need of
contraception but not using a method other than those classified
as modern, were classified as no.

Stratification
Wealth Index

Household asset scores, generated through principal component
analysis (PCA), were available in the DHS andMICS surveys. The
PCA includes variables on household assets, building materials,
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TABLE 1 | Countries included, sample characteristics, demand for family planning satisfied by modern methods (mDFPS), concentration index of inequality (CIX), and

proportion of urban population living in informal settlements.

Country Year Source Women sample Unweighted sample size mDFPS % (95% CI) CIX Informal settlements (%)

North Africa 69.6 (40.6; 98.5)

Algeria 2012 MICS Currently married 8,086 73.4 (71.7; 75.0) 0.2 NA

Egypt 2014 DHS Currently married 6,478 81.4 (80.0; 82.7) 0.7 10.6

Sudan 2014 MICS Currently married 1,448 42.8 (39.6; 46.2) 17.6 91.6

Tunisia 2018 MICS Currently married 2,908 80.7 (79.0; 82.3) 0.4 8.2

Eastern and Southern Africa 67.3 (59.2; 75.4)

Angola 2015 DHS Sexually active 3,424 34.1 (30.4; 38.1) 26.3 55.5

Burundi 2016 DHS Sexually active 1,098 47.6 (42.7; 52.6) 5.8 48.6

Comoros 2012 DHS Sexually active 784 37.6 (32.9; 42.6) 0.1 69.6

Eswatini 2014 MICS Sexually active 529 86.8 (84.0; 89.2) 1.4 32.7

Ethiopia 2016 DHS Sexually active 1,567 77.2 (73.3; 80.6) −3.1 65.9

Kenya 2014 DHS Sexually active 2,642 75.7 (73.3; 78.0) 2.3 56.0

Lesotho 2018 MICS Currently married 940 78.9 (75.4; 82.0) 1.3 53.6

Madagascar 2018 MICS Sexually active 2,169 60.7 (58.1; 63.3) −6.2 61.2

Malawi 2015 DHS Sexually active 2,587 75.0 (73.0; 76.9) −1.6 66.7

Mozambique 2015 DHS Sexually active 1,456 61.1 (57.2; 64.8) 8.0 80.3

Namibia 2013 DHS Sexually active 2,092 82.7 (80.4; 84.7) 1.6 39.4

Rwanda 2014 DHS Sexually active 1,233 64.9 (61.7; 68.0) −0.4 53.2

South Africa 2016 DHS Sexually active 2,083 76.6 (74.0; 79.0) 0.3 26.3

Tanzania 2015 DHS Sexually active 1,679 53.8 (50.6; 57.0) 0.2 50.7

Uganda 2016 DHS Sexually active 1,805 57.4 (54.6; 60.1) 3.4 47.5

Zambia 2018 DHS Sexually active 2,199 69.1 (66.6; 71.5) −0.1 54.6

Zimbabwe 2015 DHS Sexually active 2,192 85.7 (83.3; 87.9) 1.8 25.1

West and Central Africa 43.3 (38.9; 47.8)

Benin 2017 DHS Sexually active 2,755 27.4 (25.0; 29.8) 7.4 59.6

Burkina Faso 2010 DHS Sexually active 2,099 56.3 (52.9; 59.5) 7.0 65.8

Central African Republic 2010 MICS Sexually active 1,619 38.2 (33.7; 42.8) 18.1 95.9

Cameroon 2018 DHS Sexually active 2,549 43.9 (41.6; 46.3) 6.4 33.7

Chad 2014 DHS Sexually active 1,100 26.5 (22.7; 30.7) 8.0 88.2

Congo Brazzaville 2014 MICS Sexually active 1,737 41.4 (38.9; 43.9) 5.2 46.9

Congo Democratic Republic 2017 MICS Sexually active 2,834 36.6 (33.0; 40.2) 21.8 79.1

Cote dIvoire 2016 MICS Sexually active 1,597 38.5 (35.1; 42.1) 10.5 59.2

Gabon 2012 DHS Sexually active 2,540 41.4 (38.0; 44.9) 7.3 37.0

Gambia 2018 MICS Sexually active 1,750 39.9 (36.6; 43.4) 8.6 27.1

Ghana 2017 MICS Sexually active 2,329 33.8 (31.3; 36.4) −0.7 30.4

Guinea 2018 DHS Sexually active 1,128 37.7 (33.0; 42.7) 12.2 50.1

Guinea Bissau 2014 MICS Sexually active 1,509 61.0 (57.3; 64.7) 1.7 74.4

Liberia 2013 DHS Sexually active 1,667 41.3 (36.7; 46.0) 1.7 65.7

Mali 2018 DHS Sexually active 1,103 48.7 (44.2; 53;2) 9.4 47.2

Mauritania 2015 MICS Currently married 2,340 42.2 (38.7; 45.8) 6.5 79.9

Niger 2012 DHS Sexually active 1,121 50.3 (46.0; 54.6) 6.8 81.7

Nigeria 2018 DHS Sexually active 5,310 35.1 (33.2; 37.1) 7.2 53.9

Sao Tome and Principe 2014 MICS Sexually active 884 47.3 (43.3; 51.3) 2.1 86.6

Senegal 2017 DHS Sexually active 2,289 65.8 (62.7; 68.7) 3.0 29.5

Sierra Leone 2017 MICS Sexually active 2,821 57.8 (54.9; 60.6) 3.0 59.8

Togo 2017 MICS Sexually active 1,233 42.6 (38.5; 46.7) 4.9 53.0

and utilities like water and electricity, which are adjusted for
the place of residence (20). DHS and MICS carried out separate
PCA in urban and rural households as relevant assets may vary
between them; both PCA are later combined into a single score
using a scaling procedure to allow comparability between urban

and rural households (21). The first component of the PCA, a
continuous variable, was used to classify households into three
groups of wealth, with the first group (T1) representing the
poorest 1/3 of all families and the third one (T3) representing the
wealthiest 1/3 of all families.
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Statistical Analyses
The coverage of mDFPS and the share of the mDFPS by
short-acting, long-acting, and permanent contraceptive methods
were calculated for each survey and organized according to
the UNICEF regions (North Africa, Eastern and Southern
Africa, and West and Central Africa) (22), considering all urban
women and according to wealth groups. We also calculated
the concentration index of inequality (CIX) for mDFPS, a
complex relative inequality measure according to wealth index
(23, 24). It ranges from −100 and +100, where a CIX equals
to zero represents equal coverage of mDFPS according to the
levels of wealth groups. Positive CIX values indicate a pro-rich
scenario (i.e., higher mDFPS coverage among the wealthier),
while negative values indicate a pro-poor scenario (24).

The proportion of the urban population living in informal
settlements for the years of all surveys analyzed was also
described. According to the UN-Habitat, a household is defined
as an informal settlement if it lacks one or more basic conditions,
including access to improvedwater, access to sanitation, sufficient
living area, housing durability, security of tenure, and housing
affordability (25). Representing, therefore, an important proxy
of extreme poverty. These information were obtained from the
World Bank Open Data (26).

The relationship between the proportion of the population
living in informal settlements and both the mDFPS coverage and
CIX were analyzed using restricted cubic splines to account for
their non-linear relationship. The splines were generated for the
informal settlement variable using from three to seven knots,
and then regressed on the mDFPS coverage and CIX estimates.
The final number of knots to be used was estimated based
on the quality of adjustment of the models, using the smallest
values of the Akaike’s (AIC) and Bayesian Information Criteria
(BIC). The location of the knots was defined based on Harrell’s
recommendation (27).

All analyses were performed using Stata software version
16.1 (StataCorp LLC, College Station, TX) and adjusted for the
sample design, including sample weights, clusters, and strata. All
analyses relied on publicly available anonymized databases. The
institutions and national agencies in each country obtained ethics
approval for the surveys.

RESULTS

mDFPS Coverage and Share of Modern
Contraceptive use Among Urban Women
Average urban mDFPS coverage among North African countries
was 69.6% (95% CI: 40.6–98.5%), 67.4 (96% CI: 59.2–75.4%) for
Eastern and Southern Africa countries, and 43.3% (95% CI: 38.9–
47.8%) for countries from the West and Central Africa region
(Table 1). At country level, the coverage of mDFPS among urban
women ranged from 26.5% (95% CI: 22.7–30.7%) in Chad to
86.8% (95% CI: 84.0–89.3%) in Eswatini (Table 1). Countries
in North Africa presented a high coverage of mDFPS (>70%),
except for Sudan, where only 42.8% (95% CI: 39.6–46.2%) of
urban women had their need for family planning satisfied by
modern methods (Table 1).

According to the type of method, mDFPS in Algeria and
Sudan was mainly achieved with short-acting reversible methods.
Long-acting reversible methods were the most used in Egypt
and Tunisia (Figure 1). In Eastern and Southern Africa, nine
out of the 17 countries included in the analyses presented
<75% of mDFPS coverage. Among the countries in the region,
the lowest mDFPS coverage was found in Angola (34.1%; 95%
CI: 30.4–38.1%). West and Central Africa presented the lowest
mDFPS coverage across the African regions. mDFPS coverage
reached 50% in only five out of the 22 countries: Senegal (65.8%;
95% CI: 62.7–68.7%), Guinea Bissau (61.0%; 95% CI: 57.3–
64.7%), Sierra Leone (57.8%; 95% CI: 54.9–60.6%), Burkina Faso
(56.3%; 95% CI: 52.9–59.5%), and Niger (50.3%; 95% CI: 46.0–
54.6%). According to the share of method, short-acting reversible
contraceptives were themost used inmost countries. Long-acting
methods were predominant only in Benin, Guinea Bissau, and
Mali (mDPFS coverage of 53.0, 70.0, and 54.3%, respectively)
(Figure 1).

Wealth Inequalities in mDFPS
The mDFPS coverage was also evaluated according to the
proportion of people living in informal settlements. After testing
different number of knots for the restricted cubic splines,
the best model was obtained using three knots. An inverse
relationship between the mDFPS coverage and the proportion of
the population living in informal settlements was observed. The
coverage reduced from 80% for the countries in which 10% of the
population was living in informal settlements to approximately
45% for countries in which over 80% of the population was
living in informal settlements (Figure 2). In contrast, a direct
relationship between the relative inequalities (measured by the
CIX) and the proportion of the population living in informal
settlements was identified. The CIX increased from zero for
countries with <20% to 10 for those with more than 90% of the
population living in informal settlements, respectively (Figure 3).

The analysis stratified in terms of wealth groups showed that
mDFPS is, in general, much lower among the poorest women
compared to the wealthiest (Figure 4). In North Africa, marked
wealth inequalities were found only in Sudan, where mDFPS
among the poorest was 7.3% (95% CI: 3.4–15.0%) and 52.4%
(95% CI: 48.8–55.9%) among the wealthiest. The largest gap in
the Eastern and Southern African region was found in Angola,
where mDFPS ranged between 5.5% (95% CI: 2.6–11.4%) among
the poorest and 45.9% (95%CI: 41.1–5.8%) among the wealthiest.
In Tanzania and Zambia, a bottom pattern of inequality was
observed, in which a much lower mDFPS coverage was found
among the poorest women compared to the other wealth groups.
mDFPS coverage gaps between richer and poorer women were
virtually null in Eswatini and very small in Comoros, Rwanda,
and South Africa. In West and Central Africa, huge gaps were
found for almost all countries, especially in Central African
Republic (CAR) andMauritania, wheremDFPSwas, respectively,
10.1% (95% CI: 6.5–17.4%) and 14.7% (95% CI: 7.2–27.7%) for
the poorest, and 44.4% (95% CI: 39.0–49.8%) and 46.1% (95% CI:
41.9–50.4%), respectively, for the middle and wealthiest groups
(Figure 4). Detailed information on the sample size and 95%
confidence intervals is presented in the Supplementary Material.
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FIGURE 1 | Share of modern contraceptive use and coverage of demand for family planning satisfied by modern methods (white dot meaning of “*”) according to

world region.
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FIGURE 2 | Cubic spline model showing the relationship between the

coverage of demand for family planning satisfied by modern methods and the

proportion of the population living in informal settlements for each region.

FIGURE 3 | Cubic spline model showing the relationship between the

concentration index and the proportion of the population living in informal

settlements for each region.

Analyzing the CIX estimates, we also found a high level of wealth
inequality in mDFPS in Sudan (CIX = 17.6), Angola (CIX =

26.3), the Democratic Republic of the Congo (CIX = 21.8), and
Central African Republic (CIX= 18.1) (Table 1).

Considering the share of modern contraceptive use according
to wealth groups (Figure 5 and Table 2), in North Africa the
proportion of women using long-acting reversible methods
positively increased with wealth in almost all countries included.
The only exception was Tunisia, where the share of long-acting
reversible methods was similar across all groups of wealth and
higher than the share of the other methods. Countries fromWest
and Central Africa presented varied patterns of contraceptive
methods mix. Higher share of long-acting methods among
the wealthiest was found in the Democratic Republic of the
Congo, Ghana, Mali, Mauritania, and Togo. In Eastern and
Southern Africa, results on the association between the type

of methods and wealth status were mixed. The share of long-
acting reversible methods was lower among the urban poor than
the wealthiest in Angola, Burundi, Comoros, Eswatini, Kenya,
Namibia, Rwanda, and Zambia. On the other hand, the share of
permanent methods (sterilization) was markedly higher among
the poorest as compared to the wealthiest in Kenya (6.6 vs. 3.4%),
Tanzania (21.4 vs. 8.7%), Uganda (15.5 vs. 5.4%), and Central
African Republic (9.0 vs. 2.0%).

DISCUSSION

We reported on surveys from 43 African countries, analyzing
a sample of 93,713 women to assess between-country and
within-country wealth inequalities in mDFPS coverage among
urban populations. Our findings showed that mDFPS among
women living in the urban area varied substantially by country,
with West and Central Africa countries presenting the lowest
mean coverage across the regions. Large within-country wealth
inequalities in mDFPS were found for most countries included
in our analyses, with a pattern of lower mDFPS coverage among
the poorest women compared to the wealthiest. Differences in
the type of contraceptive method used were also observed with
an overall pattern of lower use of long-acting and permanent
methods among the urban poor, but a few countries showed the
opposite pattern. Our ecological analyses indicated that a higher
proportion of informal settlements tend to be related to lower
mDFPS coverage and higher relative wealth-related inequalities.

African countries are experiencing a rapid urban expansion
largely due to natural population growth (4, 28). The rapid
urbanization in African settings, concomitant with poor
governance and slow economic growth, has led to informal
settlements that are overcrowded and with poor infrastructure
(10). There is evidence that several health conditions in these
settings are better than among poor-rural women, however,
it is frequently much worse than among urban non-informal
settlements (29, 30).

In agreement with our findings, other studies have also found
lower coverage of family planning services among informal
settlements residents than urban non-informal settlements
residents, where common barriers to modern contraceptive
use are cost of method and lack of knowledge and access to
modern contraceptives (30–33). There is also evidence of short
birth intervals and higher prevalence of adolescent motherhood
among informal settlement dwellers than among the non-
informal settlements (30). In addition to financial barriers,
adolescents tend to deal with additional barriers to access
contraception, such as community disapproval of sexual activity
during adolescence and social norms pressuring them to prove
their fertility soon as they get married (34). Living in informal
settlements have been contextualized as a mediator in the
relationship between socioeconomic factors (such as wealth and
education) and sexual and reproductive health outcomes (31).
Previous studies also indicate a higher proportion of risky sexual
behaviors in adolescents who grow up in informal settlements,
such as multiple sexual partners, first sexual intercourse in early
age, and unprotected sex.
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FIGURE 4 | Demand for family planning satisfied by modern methods according to world region and wealth groups.
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FIGURE 5 | Share of modern contraceptive use according to wealth groups*. *In Mali and Zimbabwe, the bars related to the poorest are not presented because we

have no observation on modern contraceptive use among women from the poorest wealth tertile.
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TABLE 2 | Demand for family planning satisfied by modern methods (mDFPS), share of each type of contraceptive method, according to wealth groups.

Country Wealth groups mDFPS SARC LARC PERM

% (95% CI) N

NORTH AFRICA

Algeria (2012) Poorest 73.3 (69.4; 76.8) 1,385 96.3 2.8 0.9

Middle 72.7 (70.0; 75.2) 2,694 94.3 4.9 0.8

Wealthiest 73.9 (71.9; 75.9) 3,704 89.7 8.8 1.5

Egypt (2014) Poorest 75.9 (67.7; 82.5) 221 57.7 37.7 4.7

Middle 78.9 (74.5; 82.7) 436 56.1 42.4 1.6

Wealthiest 81.9 (80.4; 83.3) 4,526 36.6 61.5 2.0

Sudan (2014) Poorest 7.3 (3.4; 15.0) 67 100.0 0.0 0.0

Middle 27.0 (21.9; 32.7) 451 97.9 2.1 0.0

Wealthiest 52.4 (48.8; 55.9) 999 88.7 11.3 0.0

Tunisia (2018) Poorest 82.1 (76.8; 86.4) 309 45.7 51.0 3.3

Middle 81.7 (79.2; 83.9) 1,273 48.0 49.4 2.6

Wealthiest 79.5 (76.9; 81.9) 1,493 46.4 51.7 1.9

EASTERN AND SOUTHERN AFRICA

Angola (2015) Poorest 5.5 (2.6; 11.4) 188 100.0 0.0 0.0

Middle 21.0 (17.5; 25.0) 1,575 97.9 1.9 0.1

Wealthiest 45.9 (41.1; 50.8) 2,213 92.8 7.1 0.1

Burundi (2016) Poorest 30.3 (20.9; 41.8) 18 71.3 22.7 6.1

Middle 30.6 (12.9; 56.8) 25 93.8 6.2 0.0

Wealthiest 48.9 (43.9; 53.9) 575 68.7 25.8 5.5

Comoros (2012) Poorest 33.6 (20.0; 50.6) 100 85.5 5.6 8.9

Middle 38.5 (29.5; 48.3) 197 84.6 11.2 4.1

Wealthiest 38.4 (33.0; 44.1) 318 79.0 15.4 5.6

Eswatini (2014) Poorest 81.0 (65.9; 90.4) 21 95.5 0.0 4.5

Middle 87.8 (79.3; 93.1) 139 90.5 5.6 3.9

Wealthiest 86.8 (83.1; 89.8) 607 85.9 7.7 6.3

Ethiopia (2016) Poorest 83.2 (67.4; 92.2) 37 62.6 37.4 0.0

Middle 79.9 (65.5; 89.3) 24 43.6 56.4 0.0

Wealthiest 76.9 (73.0; 80.4) 1,062 68.7 30.4 0.8

Kenya (2014) Poorest 68.9 (63.1; 74.1) 241 70.7 22.7 6.6

Middle 69.7 (64.3; 74.6) 537 73.1 24.4 2.6

Wealthiest 78.0 (75.0; 80.7) 2,156 66.4 30.1 3.4

Lesotho (2018) Poorest 70.5 (56.8; 81.2) 43 84.7 13.2 2.0

Middle 76.7 (68.1; 83.6) 361 86.8 9.1 4.1

Wealthiest 80.2 (76.3; 83.5) 892 86.9 8.8 4.3

Madagascar (2018) Poorest 61.8 (53.5; 69.4) 197 81.3 18.0 0.7

Middle 70.4 (64.6; 75.6) 248 73.1 26.2 0.7

Wealthiest 59.0 (55.9; 62.0) 1,494 79.2 18.5 2.4

Malawi (2015) Poorest 83.7 (71.1; 91.5) 61 72.0 24.0 4.0

Middle 80.5 (73.7; 85.9) 203 66.4 12.1 21.5

Wealthiest 74.2 (71.8; 76.5) 2,011 58.3 25.0 16.7

Mozambique (2015) Poorest 50.6 (36.3; 64.7) 42 93.1 6.9 0.0

Middle 42.4 (33.7; 51.6) 128 85.1 14.9 0.0

Wealthiest 64.3 (60.6; 67.9) 879 87.6 10.4 2.0

Namibia (2013) Poorest 74.2 (65.4; 81.4) 161 89.8 0.0 10.2

Middle 81.9 (78.5; 84.9) 714 95.9 0.6 3.5

Wealthiest 84.1 (81.1; 86.7) 1,338 84.1 3.4 12.6

Rwanda (2014) Poorest 64.3 (56.4; 71.4) 75 83.8 15.4 0.8

Middle 64.4 (53.2; 74.2) 77 70.0 24.8 5.1

Wealthiest 65.0 (61.5; 68.4) 801 65.1 30.6 4.3

South Africa (2016) Poorest 73.7 (67,6; 79.0) 564 85.3 8.4 6.3

(Continued)
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TABLE 2 | Continued

Country Wealth groups mDFPS SARC LARC PERM

% (95% CI) N

Middle 76.7 (72.5; 80.4) 884 83.8 8.9 7.3

Wealthiest 77.8 (74.2; 81.1) 1,208 71.0 9.9 19.1

Tanzania (2015) Poorest 32.4 (22.4; 44.3) 105 54.2 24.3 21.4

Middle 53.4 (43.2; 63.4) 181 71.5 18.0 10.5

Wealthiest 55.1 (51.9; 58.3) 1,755 71.9 19.4 8.7

Uganda (2016) Poorest 40.9 (31.3; 51.2) 154 51.9 32.6 15.5

Middle 52.6 (45.8; 59.4) 260 67.2 28.9 3.8

Wealthiest 59.6 (56.4; 62.7) 1,673 73.3 21.3 5.4

Zambia (2018) Poorest 46.7 (32.4; 61.5) 41 91.4 8.6 0.0

Middle 68.0 (63.2; 72.4) 634 68.3 30.8 1.0

Wealthiest 69.9 (67.0; 72.8) 1,919 79.2 18.3 2.5

Zimbabwe (2015) Poorest NO NO NO NO NO

Middle 73.2 (58.8; 84.0) 60 68.3 31.7 0.0

Wealthiest 86.1 (83.8; 88.2) 1,801 80.4 17.6 2.0

WEST AND CENTRAL AFRICA

Benin (2017) Poorest 22.7 (17.8; 28.5) 428 34.1 65.3 0.6

Middle 24.2 (19.9; 29.0) 523 46.5 50.6 2.9

Wealthiest 29.5 (26.7; 32.5) 1,687 47.0 51.2 1.8

Burkina Faso (2010) Poorest 33.1 (21.7; 47.0) 32 55.2 44.8 0.0

Middle 45.3 (37.3; 53.5) 109 66.7 31.3 2.0

Wealthiest 57.4 (53.9; 60.8) 1,685 78.3 21.0 0.7

Central African Republic (2010) Poorest 10.8 (96.5; 17.4) 98 90.2 0.7 9.0

Middle 18.2 (14.5; 22.6) 352 91.6 2.1 6.3

Wealthiest 44.4 (39.0; 49.8) 1,564 95.2 2.8 2.0

Cameroon (2018) Poorest 33.6 (21.9; 47.8) 76 93.4 6.6 0.0

Middle 39.4 (35.6; 43.4) 842 78.6 19.8 1.7

Wealthiest 46.6 (43.8; 49.4) 1,722 79.8 18.8 1.4

Chad (2014) Poorest 7.5 (2.0; 24.4) 67 81.5 18.5 0.0

Middle 21.9 (5.3; 58.4) 28 100.0 0.0 0.0

Wealthiest 27.8 (24.0; 31.9) 1,048 81.1 17.4 1.5

Congo Brazzaville (2014) Poorest 28.6 (20.3; 38.6) 282 92.8 6.2 1.0

Middle 40.9 (36.7; 45.1) 1,475 97.2 1.5 1.3

Wealthiest 44.5 (40.4; 48.6) 1,420 95.5 3.3 1.1

Congo Democratic Republic (2017) Poorest 11.5 (5.7; 22.0) 246 83.1 15.1 1.8

Middle 17.0 (12.6; 22.5) 724 81.7 16.7 1.7

Wealthiest 43.2 (39.0; 47.5) 3,055 73.9 22.8 3.3

Cote d’Ivoire (2016) Poorest 32.3 (19.7; 48.0) 44 95.8 4.2 0.0

Middle 28.9 (24.5; 33.8) 669 90.2 8.1 1.7

Wealthiest 43.2 (38.9; 47.6) 1,433 88.4 8.5 3.1

Gabon (2012) Poorest 34.9 (29.8; 40.3) 740 97.0 0.0 3.0

Middle 39.2 (33.8; 44.8) 1,285 98.1 0.2 1.7

Wealthiest 47.0 (40.2; 54.0) 1,366 97.5 0.9 1.6

Gambia Poorest 29.1 (22.2; 37.1) 387 60.1 36.8 3.1

Middle 36.5 (31.6; 41.7) 905 66.5 32.4 1.1

Wealthiest 45.6 (41.5; 49.7) 1,293 61.7 36.5 1.8

Ghana (2017) Poorest 30.3 (22.9; 39.0) 280 72.4 16.6 10.9

Middle 36.8 (31.9; 41.9) 857 69.9 25.4 4.7

Wealthiest 32.7 (29.3; 36.3) 1,430 67.9 25.8 6.4

Guinea (2018) Poorest 19.0 (6.2; 45.5) 13 15.3 84.7 0.0

Middle 26.3 (17.7; 37.3) 158 66.2 32.5 1.3

Wealthiest 39.8 (34.7; 45.2) 968 58.8 37.2 4.0

(Continued)
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TABLE 2 | Continued

Country Wealth groups mDFPS SARC LARC PERM

% (95% CI) N

Guinea Bissau (2018) Poorest 59.4 (44.2; 72.9) 57 14.9 85.1 0.0

Middle 57.9 (50.8; 64.6) 223 7.9 92.1 0.0

Wealthiest 61.6 (57.1; 65.8) 1,478 33.7 66.3 0.1

Liberia (2013) Poorest 36.0 (21.7; 46.0) 168 88.5 11.5 0.0

Middle 43.5 (37.4; 49.8) 817 86.1 12.8 1.1

Wealthiest 40.7 (34.6; 47.0) 1,530 86.6 13.0 0.4

Mali (2018) Poorest 0.0 1 100.0 0.0 0.0

Middle 16.4 (6.2; 36.5) 15 81.3 18.7 0.0

Wealthiest 49.2 (44.7; 53.7) 955 44.7 54.5 0.8

Mauritania (2015) Poorest 14.7 (7.2; 27.7) 57 100.0 0.0 0.0

Middle 35.7 (30.5; 41.1) 709 95.8 4.1 0.1

Wealthiest 46.1 (41.9; 50.4) 1,591 91.2 7.7 1.1

Niger (2012) Poorest 38.9 (17.7; 65.2) 5 100.0 0.0 0.0

Middle 39.3 (20.6; 61.9) 16 88.5 0.0 11.5

Wealthiest 50.6 (46.1; 55.1) 664 91.9 6.4 1.7

Nigeria (2018) Poorest 25.6 (19.4; 33.0) 308 61.4 38.6 0.0

Middle 29.2 (26.3; 32.4) 1,601 60.3 37.0 2.7

Wealthiest 38.0 (35.8; 40.3) 4,314 64.1 34.7 1.2

Sao Tome and Principe (2014) Poorest 42.4 (34.7; 50.6) 253 92.0 5.5 2.5

Middle 53.7 (47.5; 59.7) 288 86.1 13.9 0.0

Wealthiest 45.9 (39.9; 52.0) 432 83.5 14.4 2.1

Senegal (2017) Poorest 45.8 (36.7; 55.1) 108 51.9 45.5 2.6

Middle 61.6 (56.8; 66.1) 806 56.3 41.7 2.1

Wealthiest 69.1 (65.2; 72.7) 1,649 62.8 36.0 1.1

Sierra Leone (2017) Poorest 34.1 (20.9; 50.4) 48 73.0 27.0 0.0

Middle 52.8 (48.7; 56.9) 964 76.7 23.2 0.1

Wealthiest 60.2 (56.9; 63.3) 2,485 84.5 15.0 0.5

Togo (2017) Poorest 49.0 (5.6; 94.0) 4 100.0 0.0 0.0

Middle 37.0 (30.7; 43.7) 388 65.2 29.9 4.9

Wealthiest 44.6 (40.1; 49.2) 1,041 76.2 18.0 5.8

SARC, short-acting reversible contraceptives; LARC, long-acting revesible contraceptives; PERM, permanent contraceptives.

Urban informal settlements are often neglected settings, with
important limitations in relation to health services provision
(33). Our findings support this evidence, since the higher
the proportion of informal settlements, the lower the mDFPS
coverage. Supply-side interventions may be extremely relevant in
increasing family planning coverage in urban African settings,
especially among non-users, when based on a rights-based
approach and when considering the contexts where these women
are located and their particular needs (13).

Our findings revealed important inequalities in mDFPS
between andwithin the countries studied. Sudan, Angola, Central
African Republic, the Democratic Republic of the Congo, and
Mauritania, for instance, presented the lowest national mDFPS
coverage among urban women and presented large wealth
inequalities in mDFPS with the urban poor faring worst. In
addition to the out-of-pocket payment that may be required to
get contraceptives (35), there is evidence of a lower approval
of family planning by the husband among poorer couples (36).

Both factors can be contributing reasons for lower mDFPS
coverage among the poorest. Prior studies also documented
significant gaps in mDFPS coverage in these countries according
to area of residence, level of education, religion, and age
(18, 35). Besides the current unfavorable scenario in terms of
inequalities, slow improvements in national family planning
coverage have also been reported for these countries in the last
years (14, 37).

Chad and Central African Republic had the lowest mDFPS
coverage. Both are among the poorest countries in the world
and have large gender inequalities, leading the rank of child
marriage rates and with high levels of illiterate girls (38). In
addition to their cultural norms, the high poverty rates in these
countries push girls to early marriage to reduce family expenses
and increase their assets, through the dowry (38). Besides that,
the economy in these countries is highly reliant on subsistence
farming, which favors bigger families and may partially explains
the persistent lower demand for family planning in comparison
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to other African countries (39, 40). Even with the lower demand
for family planning, both countries still have a high proportion
of demand for family planning unsatisfied. Chad presented the
smallest mDFPS coverage among all the countries included in
our analyses as well as enormous wealth inequalities, leaving
behind the poorest urban women. Central African Republic
similarly presented a small national coverage of mDFPS, with
huge gaps in mDFPS between the poorest and wealthiest women
in urban areas. Our findings support projections indicating
that universal coverage of family planning services would only
be reached in 2076 in Central African Republic, and in 2100
in Chad (41).

Sustainable mDFPS coverage depends on the availability of a
range of contraceptive methods, guaranteeing different options
depending on women’s needs and wants (42). Long-acting
reversible methods have lower failure rates. They are cost-
effective and do not require frequent attention by their users
(43). However, long-acting reversible methods require special
conditions such as a qualified health worker, appropriate place to
be inserted, and medical follow-up after procedure due to risks
of uterine perforation, infection, or expulsion. The additional
requirements for safe provision of long-acting reversible methods
may explain the more frequent use of short-acting reversible
methods in many African countries (28, 44). Not surprisingly,
the share of short-acting reversible methods was higher among
the poorest urban women in several countries. The unavailability
of long-acting reversible methods in informal settings can result
in limited choice and contribute to lower mDFPS among the
urban poor (32).

Our study is not free of limitations. The analyses about
informal settlements are based on a common household-centered
definition of informal settlement, where most of the classification
elements are basic household living conditions instead of
characteristics of a neighborhood or a larger area. Therefore,
it represents an additional metric of wealth inequalities, but it
lacks the important aspect of the environment. A more detailed
definition of informal settlements, including the neighborhood
in which the household is located, should be adopted to take
into consideration the influence of contextual factors on sexual
and reproductive health indicators. The analyses presented
here were limited to wealth-related inequalities; however, other
socioeconomic factors such as education and age could also
present large mDFPS coverage gaps. Inequalities regarding
these factors should be analyzed individually and concurrently
with other factors using double stratification analyses. Despite
of these limitations, our findings shed new light on the
need to consider the intersectionality of the several axes of
inequality and on the presented intra-urban wealth inequalities
in mDFPS.

CONCLUSION

We showed that mDFPS coverage among urban populations
is highly variable across Africa and most countries presented

significant wealth inequalities with the lowest coverage among
poorer urban dwellers compared to their wealthier counterparts.
Our findings highlight the need for greater investments to
improve access to and use of family planning services in
urban poor contexts. Our findings also underscore the value
of future research using individual data on countries where
inequalities were found.

The interconnection between rapid urbanization, poverty, and
sexual and reproductive health is often ignored in the global
development agenda as living in urban areas is often assumed to
mean better access to health services and better health outcomes.
However, this view fails to consider the significant vulnerability
of the poorest urban women, who live in precarious conditions.
The rapid urbanization occurring inmany African countries with
weak economies has led to the precipitous growth of informal
settlements. In these urban poor contexts, it is important
to consider programs such as asset building and economic
empowerment strategies that also address the socio-economic
drivers of poor sexual and reproductive health outcomes (45).
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