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Abstract

Background Cameroon is among countries that have made notable investments nationwide in line with the Family
Planning 2030 initiative. This study examines the progress made across the 10 regions and 58 divisions of the country,
including potential impairments following COVID-19 and armed conflict.

Methods In this time-series analysis, parameters were sourced from 5 Demographic and Health Surveys and 3
Multiple Indicator Cluster Surveys conducted between 1991 and 2018. The Family Planning Estimation Tool (FPET)
was used to estimate key family planning indicators among married women of reproductive age. Data from official
country reports and FPET results were incorporated into Bayesian models to assess how projections (from 2020

to 2030) would vary given varying contractions (i.e., 0%, 5%, 10%, and 25% annually) to services coverage.

Results Nationally, modern contraceptive prevalence rate (mCPR) and demand satisfied with modern (contracep-
tive) methods reached 16.8% (95% credible interval 12.0 to 23.0) and 37.6% (28.7 to 47.0), respectively; and unmet
need for modern methods decreased to 27.9% (22.9 to 33.7) in 2022. Notable improvements were observed in the East
region and Boumba et Ngoko division, with annual mCPR trends of 2.1 percentage points (%p) (—0.2 to 4.2) and 7.0%p
(4.5 10 9.3) from 2015-2020; and 2030 projections of 58.7% (41.3 to 74.0) and 79.1% (65.0 to 89.0), respectively. The least
performing in terms of demand satisfied with modern methods include Adamawa at the regional and Boyo at the divi-
sional level, with 2030 projections of 45.5% (26.5 to 65.1) and 0.4% (0.2 to 0.8), respectively. The northern regions
(Adamawa, Far North, and North) recorded the lowest levels of unmet need for modern methods. To achieve >75%
demand satisfied with modern methods in 2030, an additional 1.4 (0.6 to 2.2) million modern contraceptive users are
required. Given large reductions (—25% annually) in services coverage post-COVID-19/armed conflict (2020 to 2030),
the South region could experience the most significant contraction in projected mCPR, with a decrease of —9.2%.

Conclusions Family planning outcomes vary significantly across subnational territories of Cameroon. While the East
region shows notable success, greater attention is needed in the northern regions. Strategies must be adaptive
to address unprecedented emergencies that may disrupt access to services.
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Background

Family planning, particularly contraceptive-assisted birth
spacing and limiting, is key among reproductive health
interventions linked to the health, survival and well-being
of women and children worldwide [1]. In 2012, assess-
ments revealed that contraceptives avert around 230 mil-
lion unintended pregnancies and 272 thousand maternal
deaths annually [2]. Therefore, global efforts including
the Sustainable Development Goals—SDG 3.7 to ensure
universal access to sexual and reproductive healthcare
services [3] have been geared toward improving access
to basic family planning care, particularly in resource-
limited settings [1]. Such efforts are crucial in the face
of emerging challenges, such as the coronavirus disease
2019 (COVID-19) pandemic, which can disrupt access to
and utilization of family planning services [4].

The Family Planning 2030 (FP2030) is a global initiative
that was first launched in 2012 as Family Planning 2020
(FP2020), to enhance access to modern contraceptives
for 120 million additional women and adolescent girls in
69 low- and middle-income countries by 2020 [5]. Cam-
eroon is one among these countries that made substantial
investments toward FP2020/FP2030, including increases
in the budget line for the procurement of contraceptive
commodities, training family planning personnel, and
expanding services nationwide [6]. Pre-FP2020 analy-
ses suggested that modern contraceptive use needed
to increase on average by at least 1.4 percentage points
(%p) annually in FP2020 countries to achieve the set tar-
gets [1]. Regarding the sustainable development goals
(SD@Gs), a 2030 target of >75% demand satisfied with
modern contraceptive methods has been proposed for
attainment by all countries [7]. With such initiatives,
demands heightened for comparative assessments that
would reveal the gains made and remaining gaps, such
that would inform future endeavors [8, 9].

To date, however, emphasis has been on assessments of
family planning in larger population groups. With support
from the Gates Foundation, Avenir Health (a global health
organization) implements the Track20 Project to monitor
progress towards achieving the goals of the FP2020/FP2030
initiative [10]. The Track20 Project works with govern-
ments of FP2020/FP2030 focus countries to collect data on
family planning. The data are then analyzed using the Fam-
ily Planning Estimation Tool (FPET) [11] to derive country-
level estimates of family planning indicators, such as the
modern contraceptive prevalence rate and unmet need for
family planning [12, 13]. Still, given how within-country

disparities could hamper overall progress and the emphasis
on equity in the SDG era [3], assessments of smaller popu-
lation groups have become crucial.

While a few subnational assessments have been con-
ducted [8, 9], those that cover second-level administrative
units have been scarcely published in academic journals.
Subnational estimations are necessary in Cameroon as
none had been previously conducted. Recent reports show
that with an estimated modern contraceptive prevalence
rate of 21.8% [95% credible interval (CrI) 13.2 to 29.7], the
country is lagging behind its FP2030 counterparts in East
and Southern Africa by at least 17% and 40%, respectively
[12]. A smaller-area assessment is necessary to monitor
whether progress in each of the administrative units could
contribute to attaining set targets (e.g., SDG and FP2020/
FP2030) at the national level. Importantly, Track20 pro-
vides documentation for preparing files and running the
FPET at the subnational level [13]. For Cameroon, a subna-
tional analysis would be crucial to inform family planning
policies at the local levels where programme implementa-
tion mainly occurs [14].

Furthermore, in the face of unprecedented threats [15],
such as infectious disease outbreaks like the most recent
COVID-19 pandemic, which hinder routine health ser-
vices, current studies need to consider how these dis-
ruptions could adversely impact reproductive or family
planning health. Evidence from low- and middle-income
countries suggests negative consequences to health that are
linked to disruptions in health systems encountered dur-
ing COVID-19 [15, 16] or following armed conflicts [17].
In the case of Cameroon, both the outbreak of COVID-19
in 2020 and the ongoing armed conflict that began in 2016
have severely strained the provision of routine healthcare
[18, 19], including family planning services. Therefore,
this study aims to assess levels, trends, and projections of
family planning across Cameroon’s first- (10 regions) and
second- (58 divisions) level administrative units. Estimates
include modern contraceptive use, unmet need for mod-
ern methods, and demand satisfied with modern methods.
Additionally, the study hypothetically examines the indi-
rect effects of health services coverage reductions due to
COVID-19/armed conflict on family planning projections
between 2020 and 2030.

Methods

Setting

Cameroon is a lower-middle-income country located
between West and Central Africa, with a population of
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about 27 million [20]. The health sector in Cameroon is
organized into three levels, mostly corresponding with the
country’s administrative units [14]. These include 10 first-
level, 58 second-level, and 360 third-level administrative
units, named regions, divisions, and sub-divisions, respec-
tively [20]. Over the past few decades, Cameroon has made
notable progress in healthcare, with a particular focus on
family planning. From the early 90s to the present, the use
of modern contraceptives for family planning among mar-
ried women of reproductive age increased by more than
15% [21]. In 1994, a policy change by the government led
to the expansion of family planning care, including the inte-
gration of the “Mother and Child Health Care/Family Plan-
ning” centers, into all levels of primary healthcare delivery
[22]. Starting from 2014 onwards, substantial investments
were made toward the FP2020 initiative in Cameroon. This
included directing an additional yearly budget (~350,000
US dollars for 2017) toward the procurement of family
planning commodities, particularly the easy-to-admin-
ister Depot medroxyprogesterone acetate subcutaneous
(DMPA-SC) injectable contraceptive recommended under
the FP2020 initiative [6]. The Ministry of Public Health
initiated community-based projects for the distribution
of long-acting modern contraceptives, including implants
[such as etonogestrel implant (Implanon NXT)] and inject-
ables (such as DMPA-SC). Additionally, 690 family plan-
ning providers were trained, the “SMS for Life” software
was introduced to update contraceptive stockpiles nation-
wide, and caravan campaigns were launched to provide free
services and raise awareness about family planning [6].

Data
We performed a time-series study employing several data
sources specified below.

For estimation of family planning indicators (data input-
ted into the FPET) [11]: (i) 34 country-, 300 regional-,
and 904 divisional-level observations of the various fam-
ily planning indicators were sourced from cross-sectional
surveys, including Demographic and Health Surveys
(DHS) conducted in 1991 [23], 1998 [24], 2004 [25], 2011
[26], and 2018 [27], and Multiple Indicator Cluster Sur-
veys (MICS) conducted in 2000 [28], 2006 [29], and 2014
[30]. At the level of the divisions, using “QGIS 3.8” (an
open-source geographic information system software)
[31], DHS data were reclassified according to the geolo-
cation of clusters. More details regarding the survey data
are presented in Additional File 1. (ii) Subnational esti-
mates of married women (i.e., the base population) and
unmarried women of reproductive age were derived via
Bayesian hierarchical modelling, using census data from
the Integrated Public Use Microdata Series International
[32], DHS data [23-27], and World Population Prospects
life tables [33] for Cameroon.
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The population model to estimate counts of either
married women or unmarried women of reproductive
age for each division and region of Cameroon was based
on standard regression forecasting approaches. These
approaches assume that factors influencing population
size have measured effects on population change over time
[34, 35]. Key demographic drivers, including fertility rates,
survival rates, and net-migration [36], were incorporated
as covariates. Drawing from proposed Bayesian meth-
odologies on small-area population forecasting [37-39],
the model was built such that for each age, changes in the
log-transformed population size will be influenced by pat-
terns of age-specific fertility and survival rates, as well as
net-migration proportion (for the corresponding ages)
within each division, region, and year. The time-series
approach allowed for capturing trends over time. The base
model was followed by standard regression forecasting,
which involved deriving out-of-sample population predic-
tions for the years 1990 to 2030 based on the relationships
established between the dependent and independent vari-
ables [40]. Best estimates were computed as the median of
generated samples from the posterior distributions via the
Markov Chain Monte Carlo algorithm. The Stata Statisti-
cal Software: Release 17.1 was used for this analysis. More
details on the population estimation are provided in Addi-
tional File 1 and have been published elsewhere [41].

For estimation of indirect effects of health services cover-
age reductions: Regional-level (i) estimates of each family
planning indicator, including demand for family plan-
ning, were derived from the FPET for the years 2020 to
2030, (ii) data for health services provision (composed
of per capita health workers, facilities, and budget) and
health services affordability (per poverty rate) were com-
puted based on figures provided in official government
reports on health and finance [14, 42, 43].

Variables

Modern contraceptive prevalence rate (mCPR) meas-
ures the percentage of women who are currently using,
or whose partner is currently using at least one modern
method of contraception [44]. Unmet need for family
planning shows the percentage of fecund women, who do
not want any more children, are undecided, or want to
delay the birth of the next child for at least 2 years, but
are currently not using a modern method of contracep-
tion, and of pregnant or postpartum amenorrheic women
who wanted to delay or did not want their current or
last pregnancy. Demand for family planning satisfied
with modern methods is an indicator of the percentage
of modern contraceptive use among women who have a
demand for family planning. All estimates are for women
of reproductive age, i.e., 15 to 49 years, who are married
or in a union.
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Statistical analysis

The family planning estimation model

Estimates were derived using the FPET [11]. The FPET
includes a global family planning estimation model (FPEM)
that merges country-specific systematic trends in total con-
traceptive prevalence, the ratio of modern to total preva-
lence, and the ratio of unmet need to no contraceptive
use, within a Bayesian hierarchical model. The parameters
are modeled based on logistic growth curves with a time-
series model that captures fluctuations around the trends
[45]. These include contraceptive prevalence, unmet need
for family planning, and associated parameters. The model
accounts for differences in inputted data sources, popu-
lation samples, and contraceptive methods (modern or
traditional) included in the measure [12]. Country-level
model specifications include underlying contraceptive trend
assumptions of a gradual increase at the early or low preva-
lence phase, more rapid increases in the intermediate phase,
and a slowdown at the late phase when high prevalence is
achieved. Unmet need is derived following a statistically
defined relation between total contraceptive prevalence and
unmet need. Importantly, the FPEM’s hierarchical set-up
allows for country-specific changes to be influenced by sub-
regional, regional, and global rates/trends [12, 45].

The subnational-FPEM, an extension of the global-FPEM,
follows the same setup [8, 46]. However, for each sub-popu-
lation parameter, rates, trends, and data above the country
level are rather fixed-point estimates from the most recent
global model run. This model includes extra level(s) to the
hierarchy for subnational data, thus, changing from a subre-
gion-country to a country-subpopulation set-up, with priors
informed by the global model. Also, given data uncertainty
and variability for smaller geographical areas, spatial mod-
els have been incorporated that allow for greater pooling
of information. Estimates include the median and 95% CrI,
representing the 50.0th, and the 2.5th and 97.5th percentiles
of posterior distributions, respectively.

Assessment of progress in family planning
Annual changes in mCPR were computed for 5 years post-
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computations of what increase in terms of percentage of
and how many additional users of modern contraceptives
are required to attain the proposed target of >75% demand
satisfied with modern methods in 2030 [7]. Similar to New
et al. (2017) [8], the increase in percentage of and additional
users of modern contraceptives required to meet the >75%
target were respectively computed by (i) subtracting the
percentage of women who were using modern contracep-
tives in 2022 from 75% of the projected percentage total
demand in 2030, and (ii) subtracting the number of women
who were using modern contraceptives in 2022 from 75% of
the projected total demand in 2030, respectively.

Modelling indirect effects of health services coverage
reductions on family planning projections

Similar to Roberton et al. (2020), a simple health systems
framework [15] (see Additional File 2: Fig. S1) was adapted to
develop assumptions for likely changes in the levels of family
planning, which could result depending on how severely the
COVID-19 pandemic and/or armed conflict affect the cover-
age of health services in Cameroon. The framework assumes
that family planning prevalence is dependent on the cover-
age of relevant services, which is composed of provision and
utilization. Provision is a product of services supplies, includ-
ing human, material, and financial resources, while utiliza-
tion is a product of services demand and affordability [15].
Similar to earlier assessments [15, 47], linear assumptions
were made regarding the effectiveness of health services
coverage (a proxy for family planning services coverage)
on projections of family planning. Incorporating the afore-
mentioned components, different scenarios were created to
represent possible real-world reductions in services cover-
age. Changes in either provision or utilization, each ranging
from 0%, —5%, —10%, to —25% yearly, were computed for
the years 2020 to 2030. Likewise drawing from Roberton
et al. (2020), these % reductions were relatively defined as
none (0%), small (5%), moderate (10%), and large (25%) [15],
respectively, per annum. Equations;

Change in FP indicator = Change in Coverage of Services

1

(2015 to 2020) Cameroon’s first FP2020 investments [6]. )
Reference is made to the recommended 1.4%p increases Change in FP indicator = Change in (Provision x Utilization)
under the FP2020 initiative [1]. The assessment also includes (2)
Change in FP indicator = [(Provision)(1 — x) x (Utilization)(1 — y)] (3)
Change in FP indicator = [(HRH * FH % HB)(1—x)]x[(Demand * Affordability)(1—y)] (4)

Change in FP indicator = [(HRH % FH % HB) (1—x)]x[(Demand * [1—Poverty rate]) (1—y)] (5)
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where mFP=family planning indicator. Provision is
composed of per capita human resources, facilities, and
budget for health, represented as HRH, FH, and HB,
respectively. Components of utilization; (i) Demand
is defined as the change in demand for family planning
(based on estimates from the FPET), (ii) Affordability =
1 — Poverty rate, where, poverty rate equals the percent-
age of the population living below the poverty line [48].
Lastly, x and y equal the reduction rates for provision
and utilization, respectively. This analysis was conducted
using the Stata Statistical Software: Release 17.1. Further
specifications of the model are provided in Additional
File 2.

Though simplistic, the formula provides a structure to
develop hypothetical scenarios for examining possible
swings in the course of projections. It is important to note
that the formula captures only the quantitative dimen-
sions of services provision, not the qualitative aspects.
Here, only mCPR was modeled as it is the only indicator
that showed statically significant associations (p < 0.05)
with both predictors, namely provision and utilization
(Additional File 2: Table S4).

Results
Levels of family planning
Figure 1 illustrates country-level estimates of mCPR,
unmet need for, and demand satisfied with modern
methods from 1990 to 2030. Overall, there have been
consistent upward trends in mCPR and demand satisfied
with modern methods, reaching 16.8% (95% Crl 12.0 to
23.0) and 37.6% (28.7 to 47.0), respectively; and steady
decreases in the unmet need for modern methods to
27.9% (22.9 to 33.7) in 2022.

Table 1 shows country-, regional-, and divisional-level
estimates of mCPR, unmet need for and demand satisfied
with modern methods in 2015 and projections for 2030.

Modern contraceptive prevalence

Unmet need for modern methods
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Each indicator shows large variations across the admin-
istrative units. At the regional level in 2015, the highest
estimates of mCPR and demand satisfied with modern
methods were recorded in the Center region, at 26.1%
(21.6 to 31.2) and 44.7% (37.8 to 51.4), respectively; and
the lowest estimates of unmet need for modern methods
in the Far North region, at 23.1% (19.5 to 27.2) (Table 1).
Regarding projections for 2030, the highest estimates of
mCPR and demand satisfied with modern methods are
expected in the East region, at 38.4% (21.5 to 57.3) and
61.4% (39.8 to 79.1), respectively, and the lowest levels
of unmet need for modern methods in the North region,
at 22.2% (15.6 to 30.8). The least performing regions in
terms of both mCPR and demand satisfied with mod-
ern methods will include the Adamawa, Far North, and
North. The respective 2030 projections in these regions
are 22.9% (10.9 to 40.2), 10.8% (4.8 to 22.5), and 10.8%
(4.9 to 22.6) for mCPR, and 45.5% (26.5 to 65.1), 31.8%
(16.5 to 52.2), and 32.7% (17.0 to 52.9) for demand satis-
fied with modern methods. In terms of unmet need for
modern methods, the least performing regions in 2030
will include the South, Littoral, and Southwest, with the
highest estimated projections of 29.7% (21.3 to 39.9),
28.7% (19.8 to 40.3), and 28.2% (19.5 to 38.9), respectively.

The 2015 divisional-level estimates of mCPR and
demand satisfied with modern methods, respectively,
ranged from as high as 32.6% (26.8 to 38.9) and 55.3%
(48.2 to 62.6) in Nyong et Soo division, Center region, to
as low as 0.1% (0.1 to 0.3) and 0.4% (0.2 to 0.8) in Boyo
division, Northwest region. In the same year, unmet need
for modern methods ranged from the lowest at 18.2%
(15.0 to 21.8) in the Mayo Tsanaga division, Far North
region, to the highest at 48.4% (43.6 to 53.4) in the Nyong
et Kéllé division, Center region (Table 1). 2030 divisional-
level projections for mCPR and demand satisfied with
modern methods show distinguishingly higher levels of

Demand satisfied with modern methods
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Fig. 1 Estimates and projections of use, unmet need, and demand satisfied for modern methods in Cameroon

Lines represent the median and shaded areas represent 95% credible intervals. Modern methods=modern contraceptive methods
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66.1% (48.1 to 80.5) and 83.9% (69.3 to 92.7) in Boumba
et Ngoko division, East region, where the lowest levels of
unmet need for modern methods, 12.6% (6.2 to 22.4), are
also expected. Additional File 3 (Table S6) includes esti-
mated numbers of married women of reproductive age
using, with unmet need, and demand satisfied for mod-
ern contraception at the national, regional, and divisional
levels.

Median estimates of all three indicators are presented
geospatially in Fig. 2 for the year 2022. These show that
northern divisions (i.e., divisions within the Adamawa,
Far North, and North regions) had the lowest levels of
favourable indicators, with the majority recording mCPR
of <10.3% and demand satisfied with modern meth-
ods of <30.1%. Conversely, most of these divisions also
recorded the lowest levels of the adverse indicator, i.e.,
unmet need for modern methods, with Mayo Louti divi-
sion having the lowest at 19.1% (15.1 to 23.9), followed by
Faro with 19.4% (15.2 to 24.3), and Mayo Rey with 20.4%
(16.1 to 25.6). These three divisions are located within
the North region. Meanwhile, rates of unmet need for
modern methods were highest in the southern divisions
of Nyong et Kéllé, 48.1% (41.8 to 54.1) and Océan, 46.0%
(39.4 to 53.1).

Trends and projections of family planning

Figure 3 illustrates the trends in mCPR in terms of annual
changes between 2015 and 2020. During this period,
Cameroon registered a yearly trend of —0.02%p (—1.6
to 1.54). However, only the Boumba et Ngoko division in
the East region attained the proposed annual increase
in mCPR of >1.4%p, lower and upper Crls inclusive
[7.0%p (4.5 to 9.3)]. Overall, only around one-sixth of

Modern contraceptive prevalence (2022)

1 50%

40%

30%

20%

10%

Unmet need for modern methods (2022)
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the divisions, including all four divisions within the East
region, attained the >1.4%p target according to median
estimates. It is worth noting that up to around one-third
of the divisions displayed an annual change in mCPR of
<0%p, indicating a decrease in levels. The East region
alone, with an estimated annual change in mCPR of
2.1%p (—0.2 to 4.2), recorded a median growth rate meet-
ing or exceeding the 1.4%p target. In contrast, all other
regions, except for the Far North with an annual rate of
0.5%p (—0.2 to 1.2), exhibited declining mCPR trends
based on the median estimates.

Table 1 also presents the attainment probabilities of
and increases in users of modern contraceptives required
to meet the proposed target of >75% demand satisfied
in 2030. Only around one-third of the regions and less
than half of the divisions have some probability of attain-
ing this target. Boumba et Ngoko division within the
East region recorded the highest probability at 90.0%.
This was distantly followed by Koupé Manengouba and
Manyu divisions in the Southwest region, with prob-
abilities of 42.0% and 41.0%, respectively. Based on fig-
ures from 2022, it is estimated that an increase of 21.4%
(4.0 to 37.4) or 1.4 (0.6 to 2.2) million additional users of
modern methods of contraception are required to meet
the target of at least 75% demand satisfied with modern
methods by 2030.

Indirect effects of COVID-19/armed conflict on family
planning projections

Lastly, results of possible effects on projections of mCPR
given varied scenarios of reductions in services coverage
due to unprecedented adverse events, such as COVID-19

Demand satisfied with modern methods (2022)

9,
50% | 70%

40% 50%
30%
| 30%

10%

Fig. 2 Estimates of use, unmet need, and demand satisfied for modern methods across Cameroon'’s divisions (2022)

Modern methods =modern contraceptive methods
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Fig. 3 Annual change in modern contraceptive prevalence
for the regions and divisions of Cameroon, 2015-2020

%p = percentage points; points =median; horizontal lines=95%
credible intervals; Plots, blue =country-level, orange =regions,
red=divisions; red and green dotted line =mark for 0-0 and 1 4 %p
change, respectively

and armed conflict, in Cameroon from 2020 to 2030 are
presented. Figure 4 shows that from “None” (0%) to large
(—25%) annual changes in services coverage (i.e., either
“Provision” or “Utilization”), steady contractions could be
recorded in the overall projected levels of mCPR. Nation-
ally, if there are “None” or “Small” (— 5%) annual changes
in services coverage, the mCPR is expected to continue
rising to an estimated 21.0% or 20.3%, respectively, by
2030. However, these figures are lower than the FPET
projection of 22.9%. If there are “Moderate” (—10%)
annual reductions in services coverage, the mCPR could
begin to level off from 2028 onwards. On the other hand,
“Large” reductions in services coverage could result in
a decline in mCPR from 2024 onwards, dropping below
baseline levels of 16.3% in 2020 to 14.8% by 2030. Fig-
ure 5 displays the cumulative change in mCPR from 2020
to 2030 at the national and regional levels, consider-
ing various scenarios of reductions in services coverage.
Across all regions, steady contractions in the projected
levels of mCPR were observed given reductions in ser-
vice coverage ranging from “Small” to “Large” Except for
the East and Southwest regions, only when reductions
in services coverage reach “Moderate” levels (i.e., —10%
per annum) do the cumulative mCPR projections drop
below those from the FPET. In the South region, negative
trends or an mCPR 1.5% below baseline levels could be
recorded given “Moderate” reductions in services cover-
age. Nationally, as well as in the South, Center, and West
regions, large reductions in services could reverse the
projected trajectories for mCPR, causing contractions
of up to —1.5%, —9.2%, —7.8%, and —5.7%, respectively,
below the figures projected by the FPET. Additional File 3
(Table S7) includes mCPR projections for all sixteen sce-
narios of services reductions per region.

Discussion

Overall, in Cameroon and across its regions and most of
its divisions, continuous improvements were observed in
favourable indicators, i.e., mCPR and demand satisfied
with modern methods. Additionally, there were steady
decreases in the adverse indicator, i.e., unmet need for
modern methods. The improvements in demand satis-
fied with modern methods were generally much larger
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Fig. 4 Modern contraceptive use given varied scenarios of services reductions in Cameroon, 2020-2030
FPET=Family planning estimation tool; None =0%, Small=—5%, Moderate = — 10%, and Large =—25% annual reduction in coverage of services (i.e,,
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than in mCPR. This indicates that the increase in mod-
ern contraceptive use is faster among those with a
demand for family planning compared to the overall
population of married women of reproductive age. These
findings are not unexpected, as knowledge and use of
contraceptive methods were reported to have risen con-
siderably among both Cameroonian men and women of
reproductive age [49].

Conspicuous subnational variations were seen for all
three family planning indicators. The widest dispari-
ties were seen in terms of demand satisfied with mod-
ern methods. These disparities were particularly notable
between the East and Adamawa at the regional level, and
between Boumba et Ngoko and Hauts-Plateaux at the
divisional level. The East region and its Boumba et Ngoko
division stand out in terms of remarkable improvements
as they have recorded significant increases in demand
satisfied with modern methods and decreases in unmet

need for modern methods. These successes could be
attributed to several factors. In recent decades, this
region became a focal point for the roll-out of common
barrier contraceptives like male/female condoms fol-
lowing a sharp rise in HIV infection rates, which were
the highest in the country [49]. The findings may also
be related to the size of the differences in data inputs
between earlier and later surveys. For instance, when
comparing the earliest and latest survey data, the East
region showed the highest absolute difference in mCPR
(+22.6%), with mCPR increasing from 5% in the 1991
DHS to 27.6% in the 2018 DHS [50]. In contrast, lower-
performing regions like the Adamawa, Far North, and
North recorded only modest increases of +5.1, +5.8,
and +6.0%, respectively, during the same period. None-
theless, the most recent survey reflected sharp improve-
ments in the East region for all three family planning
indicators [49].
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Fig. 5 Modern contraceptive use given varied scenarios of services reductions across regions of Cameroon, 2020-2030

FPET=family planning estimation tool; None = 0%, Small=— 5%, Moderate =—10%, and Large =—25% annual reduction in coverage of services (i.e,,
either “Provision” or “Utilization”); Red line (0 on the y-axis) shows the cutoff point for levels of modern contraceptive prevalence in 2020

Remarkably, for the three northern regions
(Adamawa, Far North, and North) and their divisions,
the unmet need for modern methods has remained low,
even though their mCPRs are among the lowest. Low
unmet need could be observed in cases where mCPR is
very low, indicating a corresponding low total demand.
Notably, previous assessments revealed relatively low
demand for family planning in the said regions [49].
However, a country-specific assessment of systematic
trends demonstrated that when there is a trajectory of
increasing contraceptive prevalence, unmet need tends
to initially increase [51]. A decrease in unmet need sets
in when the contraceptive prevalence rate increases to
between 20 and 60%, indicating that use is increasing
faster than demand. Trajectories in the above regions
are unclear considering that results in terms of annual
changes in mCPR between 2015 and 2020 were vari-
able, ranging from —1.16 to 1.16%p. Regardless, the
sustained low levels of unmet need for modern meth-
ods despite low mCPRs suggest that locality-specific
factors could be of influence. The low levels of unmet
need could be related to low demand for family plan-
ning, which can be attributed to dominant sociocultural

factors inherent in the northern regions, such as reli-
gion (mainly Islam) and tribal customs (mainly Hausa),
that inherently encourage marriage, including polygamy
and childbearing [52]. Additionally, a higher rate of illit-
eracy, reaching up to 76.0% in some parts [53], could be
a contributor.

Divisional-level estimates of mCPR reveal particu-
larly low figures in the Boyo and Menchum divisions in
the Northwest region, and the Hauts Plateaux division
in the West region. Additionally, unmet need for modern
methods is highest in the Nyong et Kéllé division, Center
region, and Océan division, South region. The reasons
behind these discrepancies remain unclear, but the ongo-
ing armed conflict in the English-speaking Northwest and
Southwest regions [19], where Boyo and Menchum divi-
sions are located, likely plays a role. The civil conflict,
which began in 2016, led to the destruction of health
facilities and the displacement of healthcare person-
nel, severely impacting routine service delivery, includ-
ing family planning. Furthermore, heightened fighting
in certain areas may have affected data collection during
the most recent survey (DHS-2018) [49], in which case
actual post-conflict trends may not be fully reflected.
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Nonetheless, the long span of the exploited data (1991 to
2018) and data from pre-conflict surveys (1991 to 2011)
consistently showing low mCPR in these same locations,
suggests that the estimated figures may not be highly
disparate.

Regarding defined targets, wide variabilities were
also seen. This study’s estimate of 0.6 (0.4 to 0.8) mil-
lion modern contraceptive users in 2020 falls markedly
below the 3.8 million that would have been if the rec-
ommended 1.4%p annual increases toward FP2020 [1]
had been achieved. Still, moving forward, figures could
greatly vary especially given disparities in subnational
trends. By regions, for instance, because the credible
intervals recorded for annual changes in modern contra-
ceptives are quite wide, the attainability of at least a posi-
tive yearly increase (>0%p) or even the 1.4%p target in
modern contraceptive use cannot be clearly stated. The
same is the case for demand satisfied with modern meth-
ods, where per the estimated margins across the regions,
the probability of attaining the target of >75% in 2030
remains unclear. As New et al. (2017) [8] suggest, defin-
ing trend-based attainment probabilities instead would
allow for setting more realistic targets per subnational
unit. Even so, to reduce the subnational gaps, the govern-
ment should direct more resources to areas that are lag-
ging, especially in terms of the unmet need for modern
methods. Strategies should likewise stimulate demand
for long-acting reversible contraceptives (LARCs) such
as intrauterine devices and subdermal implants that
are more effective birth controls [54, 55]. Such a strat-
egy will suit Cameroon as a recent study reported a low
prevalence (8.0%) in the utilization of LARCs [55]. Sharp
increases in mCPR in several countries within sub-Saha-
ran Africa have been attributed to rises in the use of
LARCs. Cameroon already initiated community-based
projects for the distribution of three newly introduced
LARC:s in 2015 [6]. Notwithstanding, it would be crucial
to train more qualified service providers to add to the
limited numbers [56], especially in areas where secure
and reliable contraceptive delivery/supply mechanisms
are lacking.

Furthermore, considering disruptions to healthcare
delivery due to the COVID-19 pandemic amidst the
ongoing conflict in Cameroon, we examined the likely
effects on projections of family planning. Our findings
indicate that projected increases in family planning at
the national and regional levels could be significantly
reduced depending on the extent to which services cov-
erage is constrained by these events. Varying percentages
of contractions in projections of modern contraceptive
use were observed across the different regions, also high-
lighting regional inequalities in the provision of services
per capita. For example, in the Centre, West, and South
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regions where the largest likelihoods of impairments to
modern contractive use were recorded, health services
coverage per capita is relatively higher compared to the
other regions [41]. However, the impact of services cov-
erage disruptions on projections of modern contracep-
tive use may actually be highest in the harder-hit conflict
zones such as the Northwest and Southwest regions, as
well as nearby areas like the West and Littoral [19]. It is
important to note that the provision of family planning
services relies on a robust network of supplies, commu-
nication, and qualified personnel. Any disruptions to
this chain, whether due to disease outbreaks or conflicts,
can greatly impair both the capacity and quality of ser-
vice delivery. Therefore, family planning strategies must
be adaptive and resilient to emergencies or disruptions
to ensure continuity of services. It is worth mentioning
that if our analysis had included log-transformed raw
mCPR projections (i.e., from the FPET), even the largest
reductions in services coverage would, at most, result in
the current levels of family planning being maintained.
However, current levels wouldn't be guaranteed due to
the unpredictable nature of the impact of such events [15,
17]. Additionally, it is important to acknowledge that the
assumptions made for the impact assessment are only
tentative and could significantly vary based on other fac-
tors that were not incorporated into the analysis.

A primary contribution of this study is the charac-
terisation of family planning indicators at a subnational
and demographic subgroup scale, which can facilitate
policy-making by health officials. Evaluating progress
among married women of reproductive age, a subgroup
that is of key interest in family planning services provi-
sion, can inform decisions on the allocation and long-
term scaling of family planning resources accordingly
with the country’s administratively aligned healthcare
system [14]. Furthermore, including counts of those
with and without access to modern methods (Addi-
tional File 3: Table S6) would quantitatively inform the
targeting or prioritization of those in the least perform-
ing regions and divisions. For instance, areas with a low
prevalence of modern contraceptive use but higher num-
bers with unmet need could be prioritized over those
with a higher prevalence of use but lower numbers with
unmet need. This study also underscores the significance
of robust survey data in analyses of health performance
for smaller areas. Also, the methods and analysis of the
indirect effects of reductions in health services cover-
age can be adopted and/or generalized to other coun-
tries with similar data limitations. Other advantages
stem from the characteristics of the FPEM, which, based
on its hierarchical set-up makes it suitable as a standard
tool for subnational assessments across different set-
tings. Furthermore, employing the FPET allows for direct
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multi-country comparability within a global health con-
text of universally defined targets (such as the FP2030
and SDG@Gs), even at a subnational scale.

Notwithstanding the realizations of this study, it is not
without limitations. Mainly, this relates to the unavail-
ability and uncertainty associated with data for smaller
areas (second-level administrative units). The limited data
points present a challenge for measuring trends, especially
for unmet need [45]. However, with the FPEM, these limi-
tations are minimized by capturing changes in recently
observed data and incorporating survey sample-specific
uncertainties. Additionally, uncertainties surrounding esti-
mates are wider and substantially increase for years fur-
ther from the most recent observed data point. Secondly,
no subnational predictor, such as service provision or the
Estimated Modern Use, was incorporated due to data una-
vailability. Nonetheless, the time-dependent distortions
capture population-specific changes in each indicator [57]
and the estimates become more reliant on past trends [12].
Limitations of the FPEM set-up include the assumption
that accelerated increases in contraceptive prevalence rate
would stimulate similar changes in demand and unmet
need. However, this should not have a major impact on the
findings as unmet need was shown to follow similar tra-
jectories of change with the contraceptive prevalence rate
[45]. Lastly, this study only includes women who are mar-
ried or in a union. While this is a standard reference group
for evaluations [45], future analyses should include unmar-
ried women as they constitute an increasing share of users
of family planning services [58]. Furthermore, given the
discrepancies in definitions of the demand for family plan-
ning between the two groups [44, 58], we aim to conduct a
separate assessment for the unmarried population.

Conclusions

This study uncovers subnational variabilities in core family
planning indicators across Cameroon. Estimates of modern
contraceptive use were 79.0 to 89.5% less than the FP2020
target for 2020, and projections for 2030 indicate that the
proposed SDG of >75% demand satisfied with modern
methods could be attained in none to as few as one-third
of the 58 divisions. Unprecedented events disrupting health
services coverage, such as the COVID-19 pandemic and
armed conflict in Cameroon, could limit projected increases
in modern contraceptive use across all 10 regions of the
country. The identified gaps should facilitate the targeting
of particularly lagging populations, such as in the Boyo divi-
sion, while also replicating successes seen in divisions like
Boumba et Ngoko as efforts toward SDG 3.7 continue.
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