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Abstract 

Background Perennial malaria chemoprevention (PMC) with sulfadoxine–pyrimethamine (SP) is recom-
mended for children under 2 years of age living in areas of perennial malaria transmission. Initially delivered 
through the Expanded Programme of Immunization (EPI), recent pilot studies explored PMC delivery via the vitamin 
A supplementation programme or community health workers (CHWs). Understanding SP demand across the various 
delivery channels is key to implementing PMC.

Methods A 5-year epidemiologically-based forecasting model was developed to estimate SP volumes required 
for nine sub-Saharan countries based on seven different scenarios considering the EPI, vitamin A or CHWs deliv-
ery channels, alone or in combination. Model inputs were secondary data sources, enhanced with information 
from a field survey conducted among 40 national decision-makers and 176 healthcare providers. Projected SP vol-
umes were estimated based on expected coverage and uptake within the eligible population. The efficiency of meet-
ing the need versus demand was calculated for each scenario. A sensitivity analysis was performed for base, low 
and high estimates of the coverage and uptake rates. The forecasting period was 2023 to 2027.

Results The eligible population in the study countries was estimated at 21 million children in 2023. Estimated 
demand in 2027 ranged from 17.8 million SP doses for EPI to 49.6 million when combining all delivery channels. These 
results were highly dependent on the coverage and uptake rate of each delivery channel. The sensitivity analysis 
showed that uncertainty around the estimates ranged from twofold (Vitamin A), to 3.4-fold (CHWs). EPI was the most 
efficient channel overall (53%), but the efficiency of each scenario varied by country depending on local contexts.

Conclusions The model provides a tool to anticipate SP needs and demand for PMC under various scenarios, aid-
ing manufacturers, donors, partners, governments, and procurement organizations in effective planning for PMC 
implementation.
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Background
Malaria remains a major public health issue, with an esti-
mated 263 million cases and 597,000 deaths reported in 
2023, primarily in sub-Saharan Africa (SSA) [1]. Nearly 
80% of malaria-related deaths in SSA involve children 
under 5 years of age [1]. Key measures to reduce malaria 
burden in this group include vector control, preventive 
chemotherapies, and vaccines [2]. Although seasonal 
malaria chemoprevention (SMC) protected around 53 
million children in 2023, those in areas with perennial 
malaria transmission lack routine chemoprevention 
and depend on vector control methods like insecticide-
treated bed nets and indoor residual spraying [1, 3].

Perennial malaria chemoprevention (PMC) involves 
administering a full course of antimalarial medication 
at set intervals, regardless of infection status, to prevent 
illness in moderate to high transmission settings [2]. 
Initially, PMC was known as intermittent preventive 
treatment in infants (IPTi) and was delivered through 
immunization services to infants at approximately 10 
weeks, 14 weeks, and 9  months of age, aligning with 
the expanded programme on immunization (EPI) [2]. 
Studies indicated that using sulfadoxine–pyrimethamine 
(SP) for PMC was safe, cost-effective, and well-accepted, 
leading to a 27% reduction in clinical malaria cases and 
fewer instances of anaemia, parasitaemia, and hospital 
admissions [4]. However, uptake was limited, with 
Sierra Leone being the only country to implement the 
intervention widely before 2023. Potential explanations 
for this include concerns about SP-resistant Plasmodium 
falciparum, moderate efficacy, synchronization 
challenges with EPI, and gaps in coverage [5].

In 2022, the updated WHO malaria guidelines 
extended PMC to children beyond the first year of life in 
moderate-to-high-burden areas [2]. Restrictions based 
on the prevalence of molecular markers of SP resistance 
were lifted, as there was limited evidence that PMC effi-
cacy was affected [2]. The guidelines also encouraged 
flexible dosing to target vulnerable children, enabling 
countries to adapt PMC based on local factors [2, 6]. It 
was anticipated that these modifications would increase 
PMC feasibility and acceptance in affected countries. 
Several pilot studies were initiated in perennial malaria 
settings, exploring different delivery methods for PMC, 
such as through the vitamin A supplementation pro-
gramme, community health workers (CHWs), as well as 
the EPI [7–10]. Children in these pilots received up to 
eight SP doses. The effectiveness, feasibility, and cost of 
these approaches are still under evaluation, with coun-
tries expected to choose strategies that fit their specific 
contexts [6].

PMC addresses a critical public health need by pro-
tecting children in perennial malaria areas. Given the 

affordability of SP, PMC-SP has the potential to be a cost-
effective intervention to protect children against malaria. 
As Africa prepares to adopt and expand this interven-
tion, ensuring a steady supply of medicines is essential. 
Accurately projecting future demand for SP is required 
for donors, partners, governments, and pharmaceutical 
manufacturers to plan and allocate resources effectively. 
Given the diversity of potential PMC delivery approaches, 
and the need to work effectively across different health 
programmes within each country, it is important to 
understand the data reporting needs that will support 
accurate demand forecasting. A deterministic model 
framework was developed to forecast SP demand based 
on the various delivery methods tested during the PMC 
pilots using currently available data. The model aimed to 
identify the data and reporting needs for each channel 
and provide a template which can be updated and used 
by the countries conducting PMC pilots to inform scale 
up and support implementation.

Methods
Geographic focus and study setting
SP demand for PMC was estimated for the eight countries 
where PMC pilots were ongoing or planned at the time of 
the study in early 2022: Benin, Cameroon, Côte d’Ivoire, 
Democratic Republic of Congo (DRC), Mozambique, 
Nigeria, Sierra Leone, and Togo. Zambia was also 
included since a pilot was initially planned, but later 
abandoned. Table 1 outlines the interventions planned in 
each country at the time of the study, including delivery 
channel, child age ranges, and the number of SP doses. 
These data were incorporated into the forecast model to 
ensure all piloted delivery methods and schedules were 
considered.

Model design and data
To project future demand for SP for PMC, an epidemi-
ology-based approach was chosen over consumption- 
or morbidity-based methods. The epidemiology-based 
model was appropriate because PMC is a risk-based 
intervention, relying on country-level transmission risks 
and child population projections. A consumption-based 
approach was not suitable due to the lack of data, as 
PMC had only been used in pilots, and does not con-
sider the ambition to reach the entire eligible popula-
tion. The morbidity-based model, which focuses on 
projected disease burden and future incidence, was also 
inappropriate for an intervention aimed at preventing 
disease [11]. Figure  1 summarizes the model frame-
work. The first part of the model involved estimating 
the eligible population using secondary data (Fig.  1, 
Table 2) [1, 12–15].
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Eligible children were aged under 2 years old, living in 
moderate to high malaria transmission areas in the study 
countries, and estimated using World Bank and WHO 
data [1, 12]. As the entire population in the sample coun-
tries lived in such areas, no corrections were needed for 
malaria transmission [1]. Children receiving SMC were 
excluded because SMC is for seasonal malaria areas, 
whereas PMC is for perennial malaria areas; thus, there 
should be no overlap between the interventions. SMC 
data were available from the Ministries of Health for the 
included countries. Children receiving cotrimoxazole for 
HIV were excluded as PMC with SP should not be given 
to those on sulfa-based medications [2]. UNAIDS and 
UNICEF data were used to estimate the number of chil-
dren infected with or exposed to HIV and receiving cot-
rimoxazole [13, 16]. No adjustment was needed for the 
prevalence of SP molecular markers of drug resistance 
as this is no longer a consideration within the updated 
World Health Organization (WHO) malaria guidelines 
[2]. All population parameters in the model were modi-
fiable, and the model was designed to be adaptable to 
potential changes in eligibility criteria, including the 
emergence of clinically relevant parasite resistance to SP, 
or for example, should DRC implement SMC. Forecast 
dynamics included population growth for children under 
two determined from World Bank growth projections 
[12], with other factors remaining constant year over 
year.

The second part of the model involved considering 
the frequency of administration for each delivery chan-
nel in each country and estimating the expected cover-
age and uptake of PMC (Fig. 1). Coverage rate refers to 
the percentage of the total population that has access to 
PMC, while uptake rate indicates the percentage of the 
population that has adopted the intervention. These rates 
were estimated using primary data from PMC implemen-
tation for Sierra Leone and secondary sources for other 
countries, including Ministry of Health publications, 

Demographic and Health Surveys reports, WHO’s Global 
Health Observatory, and UNICEF data [14, 17, 18]. For 
the EPI vaccination programme, coverage and uptake 
rates for three immunizations were considered indepen-
dently: the diphtheria-pertussis-tetanus second and third 
vaccinations at 3 and 4  months of age, and the measles 
vaccine at 9 months of age. The model focused on these 
three exposures only in order to reflect the original deliv-
ery schedule for PMC. This scenario was used as a refer-
ence point and depicted what would happen if countries 
were to implement PMC as it was originally designed. 
The model allows to vary the number of exposures, if 
relevant. For the vitamin A and the CHWs channel, 
data were not available to assess each SP dosing oppor-
tunity independently, so the coverage and uptake values 
were constant for all dosing opportunities. However, the 
model does allow for coverage and uptake rate assump-
tions to be adjusted per dose as additional data become 
available. There was no adjustment for potential changes 
year-on-year in coverage or uptake for any channel, but 
this can be adjusted in the model with updated informa-
tion. The model presented here assumed there were no 
synergies between channels, though this is also modifi-
able. The model also does not account for two interven-
tions being distributed simultaneously, for example EPI 
and vitamin A being jointly distributed. There was not 
enough systematic and reliable data on the uptake and 
coverage of these combinations at the time of the survey 
to model these interactions.

Field survey
To support the coverage and uptake estimates, a field sur-
vey was conducted to validate and complement second-
ary data with insights from national decision-makers and 
healthcare workers involved in malaria care. Participants 
were recruited through purposive and snowball sampling 
and contacted by phone or email. Screening questions 
ensured participants had sufficient knowledge of malaria 

Table 1 PMC pilot implementations ongoing in selected countries at the start of the study

CHWs community health workers, DRC Democratic Republic of Congo, EPI expanded programme of immunization, PMC perennial malaria chemoprevention, SP 
sulfadoxine–pyrimethamine, vitamin A vitamin A supplementation programme

Country Delivery channel Child age range Target number of SP doses

Benin EPI + CHWs Up to 2 years old Up to eight doses

Cameroon EPI + CHWs Up to 2 years old Up to eight doses

Côte d’’Ivoire EPI + CHWs Up to 2 years old Up to five doses

DRC To be determined by pre-pilot investigation

Mozambique EPI + CHWs + vitamin A Up to 2 years old Up to four doses

Nigeria EPI Up to 15 month old Unspecified

Sierra Leone EPI + vitamin A Up to 2 years old Up to six doses

Togo EPI + vitamin A Up to 2 years old Up to six doses

Zambia None None None
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Fig. 1 Overview of the PMC delivery model. CHWs community health workers, EPI expanded programme of immunization, PMC perennial malaria 
chemoprevention, vitamin A vitamin A supplementation programme
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and involvement in the provision of malaria services. The 
discussion guide was tailored to respondent types and 
included questions about eligible populations, the EPI 
programme, the vitamin A programme, current malaria 
interventions, experience with SMC, experience with 
PMC, and CHWs roles and functions (Additional file 1). 
Some questions were omitted if irrelevant or unfamiliar 
to respondents at the investigators’ discretion. The guide 
was piloted with a sub-set of respondents to refine the 
interview process. Data from the survey were compared 
with secondary sources, and a workshop held to review 
the findings.

Outcomes
Model outputs considered seven PMC delivery scenarios, 
including the EPI vaccination programme, the vitamin 
A supplementation programme, CHWs, and combina-
tions of these channels (Fig.  1). The model allowed for 
a minimum of three and a maximum of nine SP doses. 
The simulation assumed the same delivery schedules 
were applied in each country for ease of comparison. The 
model allows to adapt the number and timing of expo-
sures for each delivery channels to run country specific 
simulations in case a deep dive on any country included 
in the survey would be relevant. For CHWs and vitamin 
A delivery mechanisms, the number of contacts were 
derived from what was planned in the various pilots. 
The need, defined as the number of SP doses that would 
be required if the whole eligible population had unlim-
ited and full access to PMC, and estimated demand for 
SP, accounting for the coverage and uptake rate of each 
delivery channel and representing the number of SP 
doses that are actually reaching the eligible population, 
were projected annually over a 5 years period (2023 to 
2027). The ratio of need versus demand identified which 

delivery channel, or combination of channels, were the 
most efficient at reaching the eligible population.

Statistical methods
The model was formulated in Microsoft Excel.

The need in terms of the planned doses (P) for the 
eligible population (E) was calculated as:

where N is the total number of doses for any scenario. 
Because the target population for PMC are children aged 
from zero to 2 years old, the eligible population (E) was 
divided by two to annualize the population, assuming 
an even split between the number of children aged zero 
to 1 year old and those 1 to 2 years old. This follows an 
annual birth cohort approach and assumes that children 
were either zero to 12 months old or 1 to 2 year old at the 
beginning of each year. This approach was selected for 
ease of modelling.

Demand was based on the actual doses (A), considering 
coverage (C) and uptake (U), and was calculated as:

where n is the number of doses, Ci is the coverage for 
dose i , and Ui is the uptake for dose i.

Percentage efficiency of each channel (F) was calculated 
as:

P =

(

E

2

)

× N

A =

E

2

n
∑

i=1

(Ci ×Ui)

F =

(

A

P

)

× 100

Table 2 Forecast model inputs to estimate the number of children eligible for PMC in 2023 and growth projections

PMC perennial malaria chemoprevention, SMC seasonal malaria chemoprevention

Country Children 
under 2 years 
of age

Moderate 
to high 
transmission 
areas, %

Receiving 
cotrimoxazole, 
%

Receiving 
SMC, %

PMC 
eligible 
children

Population growth factor, %

2023–2024 2024–2025 2025–2026 2026–2027

Benin 836,737 100 0.16 2.5 814,472 1.9 1.8 1.9 1.5

Cameroon 1,767,234 100 0.29 17.0 1,461,599 1.5 1.5 1.5 1.3

Côte d’Ivoire 1,806,624 100 0.18 0.00 1,803,422 1.6 1.6 1.6 1.6

DRC 6,990,181 100 0.16 0.00 6,978,928 2.0 1.9 1.9 1.5

Mozambique 2,282,002 100 2.30 3.0 2,161,149 1.8 1.7 1.7 1.5

Nigeria 14,752,292 100 0.08 61.0 5,741,254 0.3 0.3 0.4 0.5

Sierra Leone 484,116 100 0.11 0.00 483,562 1.6 1.6 1.7 1.4

Togo 525,624 100 0.38 35.8 335,446 2.0 2.0 2.0 1.7

Zambia 1,311,086 100 1.60 0.00 1,290,145 3.1 2.7 2.6 1.1
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Model results were presented in estimated num-
bers of SP doses. The model assumed that all countries 
implemented PMC simultaneously, that any eligible 
child would receive PMC regardless of whether they had 
received previous doses, and that all children were eligi-
ble for all doses. Thus, the model did not follow a cohort 
approach, nor did it consider children’s age distribution.

Sensitivity analysis
In order to evaluate the uncertainty of this deterministic 
model, a sensitivity analysis was performed by varying 
the uptake and coverage rates of each delivery channels. 
A base case as well as lower and higher limits were 
determined for each exposures and specific to each 
country. The values for the base, low and high limits were 
derived from the findings of the desk research and field 
survey. No statistical analysis was performed.

Ethics statement
Separate local ethics clearances were obtained for each 
country. In Benin, authorization was delayed and no 
field data were collected. Before each interview, the 
study’s objective was explained, and written informed 
consent was obtained. Confidentiality was maintained, 
and permission for recording confirmed. The study did 
not involve patient data, so no institutional review board 
approval was necessary.

Role of the funding source
UNITAID was not involved in the design or conduct of 
the study or in the development of this publication.

Results
The eligible population across the nine SSA countries 
comprised 21,069,977 million children in 2023 (Table 2). 
A total of 40 qualitative interviews were conducted 
between May to October 2022 with national decision-
makers, including representatives from National Malaria 
Control Programmes, in-country funding partners, and 
global health agencies (five interviews per country). 
Additionally, 176 quantitative interviews were conducted 
with end-users such as physicians, nurses and CHWs (10, 
5, and 7 interviews per country, respectively) (Fig. 1). The 
survey data were used to refine the assumptions about 
coverage and uptake rates for inclusion in the forecast 
model. The base case as well as the low and high limits 
were defined based on the findings from the research, and 
were specific to each exposures for each country. The low 
and high limits were established based on extreme values 
identified through the desk research and the interviews 
with experts, while the base case values were derived 
from those mentioned most frequently. This resulted in 
estimations of a base case and upper and lower limits to 

reflect potential inaccuracies in the estimates (Additional 
file 2).

Figure 2A shows the estimated SP demand in 2027 for 
each delivery channel and for the three sensitivity cases, 
expressed as the number of SP doses that are actually 
reaching the eligible population. Focusing on the base 
case, delivery through the EPI programme generated 
the lowest demand, totalling 17.8 million doses in 2027. 
This lower demand was anticipated since this scenario 
includes the fewest SP doses (3 per year) (Fig.  1). The 
vitamin A or CHWs delivery channels used indepen-
dently, returned a higher demand for SP than the EPI 
programme alone, reaching 21.6 million and 25.6 mil-
lion doses, respectively, by 2027. Combining any two 
delivery channels resulted in similar demand levels: 36.9 
million doses for CHWs and vitamin A, 38.9 million for 
EPI and CHWs, and 39.4 million for EPI and vitamin 
A in 2027. However, using all three channels resulted 
in a demand of nearly 49.7 million doses in 2027. The 
growth rate for the period 2023 to 2027 remained con-
stant, as no changes in coverage and uptake over time 
were included and population growth was considered 
the only driver.

To estimate forecast uncertainty, lower and upper 
boundaries were estimated for uptake and coverage rates 
for each delivery channel (Additional file 2). The uncer-
tainty is shown in Fig. 2A as the percentage difference in 
the variation between the lower and upper boundaries in 
2027. Uncertainty in the estimates ranged from less than 
twofold (196%) with the vitamin A channel, to around 
3.4-fold (343%) with CHWs (Fig. 2A).

Figure  2B illustrates the gap between the estimated 
need if the entire eligible population had full access 
to PMC and the demand for SP doses for each delivery 
channel considering coverage and uptake rates by 2027. 
Comparing the need and demand identifies the most 
efficient delivery channel or combination of channels. 
The EPI delivery channel was the most efficient, 
delivering 53% of the needed SP doses by year 5 and the 
CHWs channel was the least efficient, delivering 45% of 
the needed SP doses (Fig.  2B). The remaining scenarios 
were between 47 and 50% efficient.

Country-level analysis showed that the most efficient 
delivery channels varied per country (Fig.  3). The EPI 
programme was the most efficient single channel in 
Benin, Côte d’Ivoire, and Mozambique, meeting 75%, 
76% and 82% of the need, respectively. However, it was 
the least efficient in Sierra Leone, with only 41% of the 
need being met. The vitamin A programme was most 
efficient in DRC, Sierra Leone, Togo, and Zambia, with 
45%, 77%, 86% and 80% of the need being met, respec-
tively. The CHWs channel was most efficient in Cam-
eroon and Nigeria, meeting 57% and 62% of the SP 
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Fig. 2 PMC delivery model outputs by channel. A Analysis of uncertainty for the actual dose estimates based on a low and high limits 
around the base case for each scenario in 2027. B Channel efficiency comparing the need for SP in the entire eligible population versus the demand 
for SP considering coverage and uptake rates in 2027. CHWs community health workers, EPI expanded programme of immunization, PMC perennial 
malaria chemoprevention, Vit A vitamin A supplementation programme
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Fig. 3 Country analysis of PMC delivery channel efficiency. Channel efficiency comparing the need for SP in the entire eligible population 
versus the demand for SP considering coverage and uptake rates by country in 2027. CHWs community health workers, EPI expanded programme 
of immunization, PMC perennial malaria chemoprevention, Vit A vitamin A supplementation programme
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need, respectively. Combining delivery channels did 
not improve efficiency beyond what each could achieve 
alone, as no synergistic effects were included in the 
model. However, combining channels did cover more 
children, as shown in Fig. 1. The analysis also highlighted 
disparities across countries, such as Togo’s consistent 
demand versus need ratio across all channels, while other 
showing greater variation between channels.

Discussion
This forecast model examined the effects of various 
PMC delivery channels on SP need and demand across 
nine SSA countries. By 2027, SP demand could range 
from 17.8 million doses if delivered solely through the 
EPI programme to 49.6 million doses if delivered via 
a combination of EPI, Vitamin A, and CHWs channels. 
Although delivery of PMC through the EPI channel 
in the first year of life would reach fewer children, it is 
estimated to be the most efficient, delivering 53% of the 
needed doses.

Uptake and coverage rates were critical assumptions, 
significantly affecting SP demand. As the data from the 
PMC pilot studies was not yet available, coverage and 
uptake estimates were adjusted using feedback from 
an extensive field survey to model the effect of the 
uncertainty in the data. However, different channels 
had different levels of uncertainty, for example, SP 
demand could increase by 3.4-fold between low and 
high scenarios for the CHWs channel versus twofold 
for the vitamin A channel. This analysis emphasizes 
the importance of developing standard and routine 
reporting mechanisms to capture data on coverage and 
uptake rates for each channel to improve data reliability 
and reduce uncertainty, particularly where community-
based delivery is contemplated. As the model allows 
for adjustment of coverage and uptake rates, it can 
also be used to estimate the effects of changes in these 
rates that may occur through strengthening any specific 
delivery channel. This supports manufacturers, funders 
and policymakers to understand the potential impact 
of initiative to increase uptake and coverage rates [11]. 
Although we did not consider channel synergies in this 
analysis, these could also be factored into the model 
where there is scope for integration of the different 
channels.

Efficiency considers the degree to which the need for 
PMC is met via each scenario. From an implementation 
perspective, while the EPI channel was the most 
efficient, it would still reach only just over half of eligible 
children. Studies show that timely, full vaccination rates 
are especially low among children from the poorest 
households, rural areas, and those whose mothers have 
low educational levels [19, 20]. Therefore, improving 

access to vaccination programmes in these underserved 
population could increase the delivery of PMC through 
the EPI channel. In addition, a study in Sierra Leone, the 
only country with a national PMC scale-up at the time of 
this study, showed that PMC coverage through the EPI 
was lower than vaccination rates at the same EPI contacts, 
with declining coverage as children age [21]. The reasons 
for this decline need to be investigated further in order 
to design supportive measures. Potential causes for this 
decline include out of stock situation, reluctance to use 
PMC, insufficient training on PMC administration, or 
lack of awareness. According to Fombah et al. [21], about 
half the children attending the immunization programme 
received all three PMC doses. This is slightly higher than 
our estimated 41%, indicating a conservative model 
approach. These findings suggest that effective PMC 
delivery through the EPI channel requires strengthening 
of delivery strategies such as outpost and mobile delivery, 
to improve acceptability and access among hard-to-reach 
populations and ensure full attendance at all EPI visits.

The vitamin A channel was estimated to achieve 
48% of the demand compared to the need for PMC. A 
recent study in Mozambique, Senegal, Sierra Leone, 
and Tanzania found that routine vitamin A delivery 
approaches were insufficient for public health impact and 
suggested intensive outreach efforts to increase coverage, 
especially in resource-poor settings [22]. More evidence 
is needed to understand the resources required for 
routine versus outreach approaches and their suitability 
for PMC delivery. The current model assumes that PMC 
would be largely distributed through routine vitamin A 
supplementation, which might need adjustment if a mix 
of routine and outreach approaches is developed. Scaling 
up the vitamin A channel may not be cost-effective in 
all settings due to the lower prevalence of vitamin A 
deficiency among children [23]. However, the potential 
for PMC to enhance the cost-effectiveness of vitamin A 
distribution by providing malaria protection at the same 
time requires investigation.

PMC delivery through the CHWs channel was the 
least efficient (45%), while reaching the most children. 
CHWs’broad reach is due to their provision of various 
health services, including education, status improvement 
and disease prevention [24–26]. However, health worker 
shortages in the areas of most need and multilevel 
contextual barriers may limit the efficiency of CHWs 
in delivering PMC [27–29]. Despite these limitations, 
CHWs have increased malaria prevention uptake in 
pregnant women [30], so adaptations for PMC delivery 
could similarly increase uptake and coverage. The model 
assumed that CHWs would deliver PMC directly and 
did not consider their potential role in encouraging EPI 
attendance or participation in the vitamin A programme, 
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so there is the potential for synergy with other channels. 
However, most SSA countries do not currently use CHWs 
to deliver routine malaria prevention interventions 
to young children, highlighting the need for capacity-
building strategies to support scale-up.

The input flexibility of the model ensures that it is 
highly generalizable across the settings in which PMC 
is recommended. It could also be adapted to the sub-
national level. However, there are some key limitations. 
Coverage and uptake data were obtained through 
secondary resources, with some primary data coming 
from PMC delivery programme reports in Sierra Leone. 
Combining primary and secondary data may have 
led to misaligned results, given the different design 
considerations. The model also employed simplifying 
assumptions that do not consider the following: the 
impact of malaria vaccines on PMC opportunities, 
population changes due to migration, country-specific 
incidence rates of malaria, drug expiry and wastage, 
and contextual factors impacting uptake and coverage, 
such as access to healthcare and CHW availability. A 
further consideration is that the age profile of children 
aged under 2 years was not considered within the model 
which assumed children were eligible for all PMC doses 
in any year. As a consequence, the outcomes of the model 
should be seen as illustrative. Given the uncertainty 
around some variables, the results should be interpreted 
as directional.

As more data become available, more complex models 
can be developed. However, to provide a more accurate 
assessment of SP demand and need for the malaria 
programme, reporting and monitoring systems must 
capture the necessary information to refine assumptions. 
Up-to-date data on eligible populations, disaggregated by 
age group, as well as data on children receiving SMC or 
cotrimoxazole, are needed to improve national estimates. 
Accurate projections of population growth and migration 
trends are also required. Since coverage and uptake rates 
drive demand, understanding changes over time and 
potential regional differences is key. Also, information 
on the potential synergistic effects of combining delivery 
channels could reveal added benefits. In terms of 
outputs, contextual factors such as logistical challenges, 
healthcare worker availability, infrastructure, and 
community acceptance could explain varying channel 
performance. Data on the costs and feasibility of each 
scenario will also be needed to support cost-effectiveness 
models.

The analysis highlights the importance of considering 
each country’s unique context, as local factors influence 
SP dose delivery efficiency through different channels 
and combinations. PMC success depends on countries’ 
willingness to scale up, manufacturers’ confidence in 

global demand, and funders’ and governments’ ability 
to estimate demand based on potential public health 
benefits and affordability. Identifying the most effective 
delivery channels allows for targeted strengthening to 
maximize the PMC intervention. Additionally, the model 
can be used to look more closely at why specific channels 
are performing well in certain countries, providing 
opportunities for shared learning and regional support 
between countries implementing PMC. This work needs 
to be complemented by a thorough cost effectiveness 
analysis of the various delivery channels to guide how to 
efficiently implement and scale up PMC.

Conclusions
In conclusion, this forecast model estimated the annual 
SP doses required for PMC and compared different 
potential delivery channels. Despite the data limitations, 
this study provides valuable guidance for policymakers, 
funders, and manufacturers in identifying the key drivers 
of PMC need, demand and efficiency. It also indicates 
the reporting and monitoring mechanisms required to 
obtain the necessary data to inform policy. Overall, the 
model allows exploration of the factors impacting the 
scale up of PMC delivery in SSA to maximize the public 
health benefits.
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