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Abstract. Malaria remains a leading cause of childhood morbidity and mortality in sub-Saharan Africa, particularly
among children under 5 years of age. To help address this challenge, theWHO recommends chemoprevention for certain
populations. For children and infants, the WHO recommends seasonal malaria chemoprevention (SMC), perennial
malaria chemoprevention (PMC; formerly intermittent preventive treatment in infants [IPTi]), and, more recently, intermit-
tent preventive treatment in school children (IPTsc). This review describes the contextual factors, including feasibility,
acceptability, health equity, financial considerations, and values and preferences, that impact implementation of these
strategies. A systematic search was conducted on July 5, 2022, and repeated April 13, 2023, to identify relevant litera-
ture. Two reviewers independently screened titles for eligibility, extracted data from eligible articles, and identified and
summarized themes. Of 6,295 unique titles identified, 65 were included. The most frequently evaluated strategy was
SMC (n5 40), followed by IPTi (n5 18) and then IPTsc (n5 6). Overall, these strategies were highly acceptable, although
with IPTsc, there were community concerns with providing drugs to girls of reproductive age and the use of nonmedical
staff for drug distribution. For SMC, door-to-door delivery resulted in higher coverage, improved caregiver acceptance,
and reduced cost. Lower adherence was noted when caregivers were charged with giving doses 2 and 3 unsupervised.
For SMC and IPTi, travel distances and inclement weather limited accessibility. Sensitization and caregiver education
efforts, retention of high-quality drug distributors, and improved transportation were key to improving coverage. Additional
research is needed to understand the role of community values and preferences in chemoprevention implementation.

INTRODUCTION

Substantial progress has been made in reducing the bur-
den of malaria; the 2022 World Malaria Report noted a case
reduction from 368 to 222 per 1,000 population at risk
between 2000 and 2019.1 This progress can be attributed to
a variety of malaria interventions, including vector control,
chemoprevention, and effective treatment with artemisinin-
based combination therapies. However, malaria remains a
leading cause of childhood morbidity and mortality. The last
few years have seen a leveling off in the gains against
malaria; globally, countries are off track by 48% to achieve
the targets set by the most recent WHO Global Technical
Strategy for malaria control.2 To accelerate progress and
meet the 2030 WHO targets, additional investments are
needed to improve uptake of existing interventions and to
implement new tools.
In June 2022, the WHO Global Malaria Program released

updated guidance on malaria chemoprevention,3 informed
by reviews of available evidence. These guidelines expanded
recommendations in favor of broader implementation of sea-
sonal malaria chemoprevention (SMC) and perennial malaria
chemoprevention (PMC; formerly known as intermittent pre-
ventive treatment in infants [IPTi]) in terms of ages targeted,
drugs used, and number of cycles. These factors should be
based on analysis of local epidemiological and seasonal pat-
terns. The new guidance also included recommendations for

the use of intermittent preventive treatment in school-aged
children (IPTsc) for the first time. Although the WHO has
changed the terminology from IPTi to PMC in recognition of
the fact that delivery now extends beyond the period of
infancy, this review will refer to IPTi, as all literature to date
uses this older terminology.
Seasonal malaria chemoprevention has been implemented

much more extensively than IPTi or IPTsc. Since being
recommended by the WHO in 2012, SMC has been widely
implemented in West Africa. Scale-up of SMC across the
Sahel region was facilitated by the ACCESS-SMC pilot pro-
ject, implemented in 2015 to 2017. To date, only one coun-
try, Sierra Leone, has implemented IPTi routinely outside of
operations research since the WHO’s initial recommendation
in 2010. Intermittent preventive treatment in infants is a
desirable intervention in Sierra Leone, as SMC is not feasible
in the absence of a significant rainy season. Despite the high
acceptability and efficacy reported in Sierra Leone, the suc-
cess of IPTi has not translated into implementation in other
countries. Concerns related to sulfadoxine-pyrimethamine (SP)
resistance, unconvincing efficacy results, gaps in coverage,
and anticipated logistical challenges with integrating IPTi with
the Expanded Program on Immunizations (EPI) has slowed
expansion beyond implementation studies and pilot programs.
Recently, there has been renewed interest in IPTi (now renamed
PMC), with a large pilot implementation under way in four coun-
tries (Benin, Cameroon [ClinicalTrials.gov ID NCT05889052],
Côte d’Ivoire [ClinicalTrials.gov ID NCT05856357], and Mozam-
bique), while IPTsc has been conducted only in the context of
research (Table 1).
The evidence profiles for SMC, IPTi, and IPTsc presented

in the 2023 WHO guidelines support the efficacy and safety
of all three chemoprevention strategies but with differing
degrees of confidence.3 The SMC profile reported expansive
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and high-quality evidence that SMC is a tool to reduce clini-
cal malaria, parasite prevalence, and anemia in children
under 5 years of age in both low- and high-transmission set-
tings.4–7 The IPTi profile summarizing the available literature
concluded that IPTi probably reduces the incidence of clini-
cal malaria and anemia.8–10 The evidence for IPTsc was lim-
ited and considered low quality because of serious risk of
bias and inconsistency; however, based on available data,
IPTsc may decrease clinical malaria, anemia, and parasite
prevalence.11

Given recommendations to consider expanded use of
these malaria chemoprevention interventions, it is relevant to
assess not only their continued effectiveness but how to
optimize implementation using key contextual factors recog-
nized by the WHO. We conducted a systematic review of the
literature, presenting themes and lessons learned concern-
ing five contextual factors related to chemoprevention strat-
egies that target children (SMC, IPTi, and IPTsc) based on
the new WHO-INTEGRATE (INTEGRATe Evidence) frame-
work.12 These contextual factors cover community-specific
and health system considerations that may impact the suc-
cess of a chemoprevention program. Two factors consider
community members’ interest in supporting and participat-
ing in chemoprevention programs: 1) values and preferences
and 2) acceptability. Three factors highlight the logistical
considerations for the successful implementation and
accessibility of these programs: health equity and nondiscri-
mination, feasibility and health system considerations, and
financial and economic considerations.

MATERIALS AND METHODS

Source selection. PubMed was searched on July 5,
2022, and again on April 13, 2023, using the following terms

[(malaria AND (prevent* OR prophylax*) AND (value OR
knowledg* OR Accept* OR Feasib* OR equit* OR cost OR
resource)] NOT (pregnan*). Additional titles were identified by
reviewing reference lists of included sources and based on
input from other subject matter experts. All titles were uploaded
to Covidence (Veritas Health Innovation Ltd., Melbourne,
Australia), a systematic review software. Sources that pertained
to SMC, IPTi, or IPTsc were included. Sources describing inter-
ventions not focused on children, such as those for pregnant
women or the general population, were excluded. Duplicates,
efficacy studies with no data on contextual factors, meta-
analyses, and studies where data were collected prior to 2000
were removed. All titles and abstracts were independently
screened by two reviewers (P. G. and J. L.), and any discor-
dances were discussed until an agreement regarding inclusion
was reached.
Data extraction. Full-text review and data extraction were

completed by the same two reviewers using a form designed
in Covidence (Supplemental Appendix A). The form captured
study identifiers (title, lead author, publication year), inter-
vention details [target county, study aim, study design, study
start and end dates, population description, number of parti-
cipants, drug(s) evaluated and dosing schedule], and con-
textual factors (acceptability, health equity, feasibility and
health system considerations, financial and economic con-
siderations, values and preferences). All data extractions
were compared, and disagreements between reviewers
were discussed until an agreement was reached.
Identification of themes. Each contextual factor was

reviewed separately for common themes. The extraction
results were exported from Covidence into a comma-
separated values (CSV) file, and data for each contextual
factor were summarized.
The domains were analyzed within the following definitions

based on the newWHO-INTEGRATE (INTEGRATe Evidence)
framework12 with the exception of values and preferences,
which is not part of the INTEGRATe framework but which
had been requested by the WHO as part of initial reviews.
Feasibility and health system considerations. “Feasibility

and health system considerations recognize that the most
appropriate and feasible interventions may vary significantly
across different contexts, both across countries and across
jurisdictions within countries. Legislation and governance,
the structure of the health system and existing programs, as
well as human resources and infrastructure, should be taken
into account.”
Acceptability. “The extent to which those benefiting from

an intervention as well as other relevant stakeholder groups
consider the intervention to be appropriate, based on antici-
pated or experienced cognitive and emotional responses to
the intervention.”
Health equity, equality, and nondiscrimination. “The extent

to which the intervention benefits all populations, does not
discriminate against anyone on the basis of sex, age, ethnic-
ity, culture, language, sexual orientation or gender identity,
disability status, education, socioeconomic status, resi-
dence or any other characteristic.”
Financial and economic considerations. “Financial and

economic considerations acknowledge that available finan-
cial (budgetary) resources are constrained and take into
account the economic impact of an intervention on the
health system, government or society as a whole.”

TABLE 1
Chemoprevention strategies

Strategy Description

SMC The administration of a full treatment of antimalarial
medicine during the malaria season to prevent
illness. Historically, SMC has been administered
to children 3 to 59 months of age in areas with
highly seasonal malaria transmission, with
SP1AQ given monthly during the transmission
season for a maximum of four monthly doses.
The current WHO recommendation does not
specify strict ages, transmission intensity
thresholds, number of cycles, or specific drugs.3

IPTi/PMC Previous WHO recommendations for IPTi included
three doses of SP at 2, 3, and 9 months of age
concomitantly with vaccinations given through
the EPI in areas where SP resistance was not
high. The 2023 WHO recommendation for PMC
removes the specifications on number of doses
and targeted ages for these doses, and expands
the eligible age group beyond 1 year where
severe disease burden is high.

IPTsc In settings with moderate to high perennial or
seasonal malaria transmission, the WHO
recommends that school-aged children (5 to
15 years of age) receive antimalarials at regular
intervals, facilitated through schools.

EPI5 Expanded Program on Immunization; IPTi5 intermittent preventive treatment during
infancy; IPTsc5 intermittent preventive treatment in school-aged children; PMC 5 perennial
malaria chemoprevention; SMC 5 seasonal malaria chemoprevention; SP1AQ 5
sulfadoxine-pyrimethamine plus amodiaquine.
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Values and preferences. Information on “the relative
importance assigned to health outcomes by those affected
by them; how such importance varies within and across
populations; and whether this importance or variability is
surrounded by uncertainty.”

RESULTS

Of the 6,295 unique titles screened, 142 were included for
full-text review. The majority of sources were excluded dur-
ing initial title and abstract screening because they did not
discuss malaria or chemoprevention. Of the 142 full texts
reviewed, 65 were extracted (Figure 1). Of the extracted arti-
cles, 40 discussed SMC, 18 discussed IPTi, six discussed
IPTsc, and two described chemoprevention for children that
could not be categorized as SMC, IPTi, or IPTsc. For SMC,
16 studies were completed between 2006 and 2014, 13
between 2015 and 2017 (during the same period as the
ACCESS-SMC project), 10 between 2018 and 2022, and for
one study the year was not specified. Individual studies
could describe multiple interventions, countries, or contex-
tual factors. The majority of articles were conducted in
Ghana (n 5 15), Tanzania (n 5 10), and Nigeria (n 5 10)
(Supplemental Appendix B). The most frequently discussed
contextual factors were feasibility and acceptability, with 52
and 38 articles discussing these factors, respectively. Finan-
cial considerations and health equity were less frequently
described, with 23 and 18 titles describing these factors,
respectively. Values and preferences were discussed mini-
mally and appeared in only four sources.

Feasibility and health system considerations. Chal-
lenges to chemoprevention implementation largely fit into
four categories: training and retaining staff, identifying and
accessing eligible children, ensuring supply availability, and
correct dosing.
Staffing. Chemoprevention studies described a variety of

community-based staff involved in drug distribution. Most
frequently, these individuals were from the local community,
received training specific to chemoprevention, and may
have received incentive pay during the implementation
period. For simplicity, all community-based staff involved in
chemoprevention distribution are referred to as community
health workers (CHWs). Clinic-based staff were associated
with a facility, most frequently received a regular salary, and
incorporated chemoprevention into broader work duties.
These included health workers, nurses, clinic health workers,
and traveling clinic care teams and are referred to as clinic
staff in this review.
Training of staff was achieved through both formal training

and cascade training, whereby formally trained staff pro-
vided on-the-job training or organized lessons for additional
staff.
For SMC, training was widely reported as successful, with

CHWs quickly understanding their responsibilities and the
role of SMC.13–16 Refresher trainings were needed to build
staff skills and confidence, with staff retained for multiple
seasons showing improved skills and capacity.17,18 Several
studies noted that additional supervision was necessary to
promote continued adherence to intervention proto-
cols15,19–21 although one study did note that little follow-up
supervision was necessary for continued success.11 The
most common protocol violation was not directly observing
the first dose of SMC at all or not observing the child for a
full 30minutes after administering the drugs.16,22 In one
study, 56% of caretakers reported that CHWs did not
directly observe the first dose of SMC;23 in another, 44% of
CHWs did not follow protocol.24 Studies reported that the
number of supervisory visits was limited by resource con-
straints and supervisors not wanting to complete supervision
tasks.21,22

As literacy was required for completing SMC documenta-
tion, in communities with lower literacy rates, programs part-
nered literate and illiterate CHWs as working pairs.18,22 One
study noted that low literacy rates slowed initial training,25

and another reported challenges with recruiting a sufficient
number of literate CHWs.10 Several studies noted general
staffing shortages.26–29

Retention of previously trained CHWs was a key concern
for SMC programs, as recruiting and training new staff each
year was both costly and time-consuming.15,18,30 Although
existing CHWs reported being proud of their work and view-
ing it as important,18,19 many reported financial challenges
associated with the role, which reduced retention. Across
studies, CHWs reported delays in payments, having to bor-
row money or pay out of pocket for transportation, and hav-
ing to temporarily forgo their own farm work to participate in
SMC campaigns.16,17,19,21,30–32

Similar to SMC training, most IPTi training was well
regarded, and clinic staff quickly understood how to incor-
porate chemoprevention into EPI visits,33,34 though one
study noted that 62% of staff believed they needed more
training.35 One study noted that only limited supervision was

5,972 (July 5, 2022)
362 (April 13, 2023)
studies imported for

screening

6,295
studies screened

142
full-text studies

assessed for eligibility

65 studies included

6,153
not relevant to

review topic

       77 excluded
25 Wrong outcomes/No contextual
factors addressed
10 Not a study
13 Efficacy study
13 Wrong interven�ons
7 Meta analysis/systema�c review
6 Wrong pa�ent popula�on
1 Duplicate
1 Interven�on medica�on outdated
1 Wrong study design

39
duplicates

FIGURE 1. Flow chart of literature search.
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needed for trained staff,36 whereas a different study empha-
sized the importance of continued supervision.37

Challenges with retention and payment complaints were
less frequently reported in IPTi research, potentially because
IPTi tasks were often completed by clinic staff used by the
health facility. However, some staff felt they should be com-
pensated for offering the drugs, as it took time away from
other tasks.34,35,37 A time and motion study estimated that
the time required to integrate IPTi into routine vaccination
activities was 12.4minutes per nurse per day and did not
require adjustments to work schedules.37 Another study
estimated that IPTi represented �11% of the clinic staff
member’s time.38 In instances where only select clinic staff
were trained for IPTi, staff who did not receive the formal
training were reluctant to administer IPTi.35,37 Researchers
suggested that untrained staff envied the staff who had
received formal training. One study found that clinic staff
gave pills to caretakers to administer at home to save time
despite explicit instructions requiring directly observed
therapy.27

The need for repeat training due to turnover was also seen
with IPTsc.39 One study of IPTsc had success with a “train
the trainer” approach whereby a subset of teachers received
formal IPTsc training and then relayed the information to
other school staff. During this same study, the number of
teachers implementing ITPsc was scaled up based on
school enrollment to allow for efficient drug distribution,
resulting in minimal curriculum disruptions.40

Accessing eligible children. Both door-to-door distribution
and facility-based fixed-point distribution, which leverages
existing clinic staff and health facility infrastructure, have
been studied for SMC delivery. Door-to-door distribution of
SMC was found to reach more children and have higher
coverage than fixed-point distribution strategies.41–44 One
study reported that coverage with door-to-door distribution
reached 76% of eligible children whereas facility-based
distribution reached only 62%.45 Even when facility-based
teams traveled to increase accessibility, CHW teams
reached 74% of eligible children compared with 48%
reached by a clinic trekking team. This difference in cover-
age was attributed to CHWs remaining accessible to com-
munities throughout the month, while trekking teams visited
villages only on select days.46 Another study reported that
CHWs were able to reach children in more remote areas
than facility-based teams, with CHWs traveling 190km each
month compared with 137km traveled by facility-based
teams.42 In many studies, caregivers preferred the conve-
nience of door-to-door delivery, which did not take time
away from daily tasks.17,42 Current SMC programs use the
door-to-door approach.
Regardless of distribution strategy, SMC programs had

difficulties reaching children and infants living far from cen-
tral distribution sites or health centers and during rainy sea-
sons when road conditions were poor.16,22,29 Absenteeism,
i.e., children or caregivers not being home during a visit, was
also a challenge for SMC.13,32,47–49 In communities where
rainy season and farming season coincided, these issues
were compounded and dramatically reduced coverage dur-
ing later SMC cycles.44,49 To address this challenge, one
study delivered SMC on weekends, when parents were less
likely to be working.50 In many reports, bicycles, motorbikes,

and drivers were viewed as essential for reaching eligible
children in future campaigns.22,30,46,48

Difficulties related to travel and caregiver absenteeism
were also a challenge for IPTi programs.20,26,36 One study in
Ghana estimated that 25% of the eligible population was not
reached by EPI clinics during the rainy season.20 Unlike with
SMC, which often delivers chemoprevention to children’s
homes, IPTi is distributed largely through fixed-point distri-
bution at health facilities, putting the burden of travel on
caregivers. For some caregivers, time spent traveling to the
clinic, long wait times, and overcrowded waiting rooms dis-
couraged clinic attendance.35,51 However, some mothers
viewed clinic visits as important social opportunities, which
motivated attendance.27,35 Co-delivery of IPTi with EPI lever-
aged the established vaccination visit for chemoprevention
delivery; however, missed opportunities, where infants
received vaccinations but not IPTi, were noted.26,33 One
study estimated that 30% of eligible children receiving a
vaccine did not receive IPTi.52 Reasons for these missed
opportunities were unclear, but possibilities include vaccina-
tion outreach campaigns that did not include IPTi, unavail-
ability of SP (stock-out), or parental acceptance of IPTi.
Supply availability. While SP plus amodiaquine (AQ) and

SP alonewere themost common chemoprevention drug regi-
mens, several other drug regimens were used (Supplemental
Appendix B).
Estimating supply needs prior to implementation was a

challenge for both SMC and IPTi programs, particularly in
areas with outdated census information or nomadic popula-
tions.18,33 One SMC study noted that CHWs distributing
door-to-door did not have reliable access to gloves or soap
and water,22 resulting in sanitation concerns. Drug stockouts
were a commonly identified problem for both SMC17–19,31

and IPTi programs,27,37 with reports of 10%37 and 24%52 of
facilities experiencing IPTi drug stockouts. IPTi studies also
noted that the limited access to clean water also made dos-
ing smaller children, who required pills to be crushed in
water, difficult,26,33 and two IPTi studies reported that care-
givers viewed medication administration using shared cups
or spoons as unhygienic.27,35 ITPsc studies were limited and
did not describe supply challenges.
Correct dosing. Eligibility for SMC is based on the child’s

age, with most programs limiting eligibility to children 3 to 59
months old. Determining which children were eligible was
difficult when caregivers were unsure of a child’s age.16,22

This uncertainty led to dosing ineligible children.24,44 CHWs
had an advantage over clinic staff, as they often knew the
ages of the children in their community.18 Among eligible
children, drugs were frequently administered by age, not by
weight,20,41 potentially resulting in over- or underdosing of
children. Notably, operationalizing weight-based dosing
would require additional equipment and training for commu-
nity staff and was not described outside of the study setting.
Directly observed therapy (DOT) was common for the first

dose of an SMC drug course; however, DOT was not typi-
cally feasible for all three doses,41 and the second and third
doses were left at home to be administered by the care-
givers. During DOT, if a child vomited the initial dose, drugs
were readministered. Caregivers, however, did not have sur-
plus drugs to readminister if the child vomited after the sec-
ond or third doses.41 Other children did not receive their
subsequent doses because parents forgot, did not have
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time, or were not home or the doses were lost or intentionally
saved in case of future illness.23,41 CHWs estimated that
based on the number of tablets remaining during household
visits on the third day of each monthly SMC dose, 10% to
20% of caregivers did not give the second and third doses.48

In one study, caregivers self-reported giving subsequent
doses only 35% of the time despite 93.6% reporting that
CHWs left subsequent doses and 86.8% reporting that they
knew how to give SMC correctly.24

Similar adherence challenges were seen with IPTi in stud-
ies where SP was given with amodiaquine or artesunate.27,35

A pharmacological study estimated that three-dose cover-
age for IPTi was 39% to 50%,53 and in another study, 15%
of mothers reported not giving the subsequent doses
because they forgot or thought it was a fever reducer to be
given as needed.54

Acceptability. Overall, acceptability of chemoprevention
interventions was high. Caregivers and community members
primarily viewed SMC as an effective and safe way to pro-
tect their children from malaria.26,32,41,55 Caregivers reported
that clinic staff and CHWs were knowledgeable about SMC
and could be trusted.17,19,56 For delivery of SMC, caregivers
preferred CHWs over clinic staff.28,42,57 This preference was
attributed to the trust established by existing relationships
with the community members, shared customs and beliefs,
and the proximity of CHWs in comparison with that of clinic
staff.17,21,42,57

Barriers to SMC acceptability included concerns about
side effects,25,30,41 fears that drugs were expired or danger-
ous,8 and general apprehension about accepting free
drugs.17,49 These challenges were mediated by CHWs, who
clearly explained the function of the medicine and described
common side effects.13,22,25,49 Sensitization campaigns,
education during drug distribution, and endorsements from
community leaders were key strategies for promoting SMC
acceptability.28,32,41,49 These strategies were developed in
partnership with community members, as local contexts
influenced their success. For example, one study in Ghana
noted that political opinions resulted in unwillingness to par-
ticipate in community activities that were endorsed by oppo-
sition leadership.14 Beyond the caregivers’ initial acceptance
of SMC, several early studies noted children spitting out
doses due to the bitter taste of AQ, which inconvenienced
drug distributors and impacted caregivers’ willingness to
give second and third doses.25,49,58 Caregivers and staff
also noted that crushing and dissolving pills took a signifi-
cant amount of time.26,30,34,35,38,47 A sweetened dispersible
formulation was approved by the Global Fund Expert Review
Panel for Pharmaceutical Products in February 2016. By
2017, all SMC programs used the sweetened, dispersible
SP1AQ formulation. One study from Nigeria reported that
this formulation was more acceptable, did not require crush-
ing, and was less frequently spat out by children.17

Similar findings were reported for IPTi. Overall, caregivers
understood the purpose of IPTi drugs as malaria prevention,
which resulted in high acceptance.27,34,35,54,59 Barriers
included caregivers’ concerns with accepting free drugs32

and fear of side effects, which reduced maternal interest in
IPTi.27 Misunderstandings also reduced uptake. The most
common misunderstanding was the belief among caregivers
that the drugs were postvaccination fever reducers that did
not need to be given to nonfebrile children.27,34,54 Other

studies reported community members spreading rumors
that blood samples taken during studies were being used for
nonstudy purposes.54,59 Researchers emphasized the need
for sensitization and educational campaigns to counteract
misinformation and promote interest in IPTi. Specific strate-
gies included soliciting endorsements from opinion leaders17

and creating posters33,56 to promote IPTi.
Delivery of IPTi through routine health services resulted in

higher acceptability, as the intervention was seen as part of
established community norms or parental responsibili-
ties.27,41,56,59 The coadministration of chemoprevention
alongside vaccines was also shown to increase vaccination
coverage.33,34,60 Researchers suggested that the additional
benefit of IPTi further incentivized mothers to return for their
routine vaccine visits. Staff acceptance of the interventions
was also high, with studies reporting positive perceptions of
IPTi, with staff noting benefits including improved compli-
ance with EPI and reduced malaria cases.26,33,34 In several
studies, the power dynamic between caregivers and clinic
staff and social pressures influenced IPTi uptake. Some
caregivers were motivated by fear of disapproval, social con-
sequences, or reduced access to future health facility ser-
vices should they decline IPTi.27,34,35,56 Two studies
reported that healthcare staff had been rude54 or had pub-
licly reprimanded caregivers.35

Unlike SMC, which was an established intervention, and
IPTi, which was associated with trusted EPI activities, IPTsc
studies reported challenges with parental buy-in with the
new program. Opinions about IPTsc varied widely, and
although parents appreciated that the intervention reached
many children in the community, others were concerned that
drugs could be expired or have negative side effects.11,61

Some parents did not believe that teachers should be dis-
tributing drugs because they were not health care profes-
sionals.11,39 Communication was also a challenge with
IPTsc. Many parents missed informational sessions and
signed informed consents sent home with students without
having a clear understanding of the intervention.11 One study
leveraged political leaders to inform the public at community
gatherings to improve awareness.40 Another study used
extensive screening protocols to ensure understanding, but
these efforts reduced IPTsc coverage by excluding students
when guardians could not be contacted.61 Such exhaustive
measures may not be feasible outside of a study setting.
Health equity, equality, and nondiscrimination. Eigh-

teen articles discussed health equity, equality, and nondis-
crimination. Seasonal malaria chemoprevention has been
shown to be equitable with regards to socioeconomic sta-
tus, with an ACCESS-SMC Partnership study noting that
“door-to-door distribution was successful in reaching the
poorest in the community.”31 Door-to-door coverage in The
Gambia was also found to achieve high coverage.44

Although one study found no association between wealth
and child’s receipt of IPTi,33 another study reported that IPTi
delivered through the EPI program had the potential to
“cluster coverage of interventions among certain groups,
while others receive nothing, thereby increasing inequal-
ities.”36 Although the interventions were free, travel distance,
weather, family support systems, and farming activities
affected accessibility. In some areas, the EPI clinics fur-
thered inequities, with caregivers being given differential
treatment both from the clinic staff and from peers based on
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how they dressed for appointments or perceived compliance
with staff recommendations. In one study, clinic visits were
an opportunity to dress up and socialize, which improved
attendance; however, poorly dressed mothers could face
discrimination by clinic staff and peer disapproval, which led
to clinic avoidance and exacerbated existing inequities
based on income.35 In another, it was reported that mothers
feared treatment denial due to lack of up-to-date vaccination
records, when clinic staff asked to see children’s health
cards prior to treatment to confirm age and weight. This led
some mothers to falsify dates on their baby’s health cards to
allow them to continue to receive treatment at the clinics.56

Ensuring equitable access to chemoprevention across a
community was particularly challenging for IPTsc, as wealth
often affected school attendance. Several research studies
noted that low school attendance and poor enrollment
resulted in high loss to follow-up during the study
period.11,61 One study addressed absenteeism by staffing
two CHWs whose main role was to find and dose children
who missed school on the day of administration, thus reduc-
ing the equity gap.40 A second limitation of IPTsc was estab-
lishing eligibility criteria. Because many antimalarial drugs
are not recommended in the first trimester of pregnancy,
girls post-menarche were excluded from studies.61 Although
it was operationally easier to exclude all girls of reproductive
age, it denied them the benefits of IPTsc and unintentionally
“raised suspicion in the community regarding the reasons
for excluding older girls.”61

Financial and economic considerations. Initial costs for
chemoprevention programs were high, regardless of the
intervention. Once programs were established, drug costs
and the mode of delivery were critical factors in the
cost analysis.
Seasonal malaria chemoprevention costs varied based on

whether CHWs or nurses were responsible for drug delivery
and whether door-to-door or fixed-point delivery was used.
Supervision costs for SMC were lower with fixed-point deliv-
ery using clinic staff, but estimated drug administration costs
were higher based on the average hourly nursing wage and
opportunity costs, as nurses spent time away from other
responsibilities to dispense SMC.42 The cumulative cost for
SMC delivered door-to-door by CHWs or village health
workers was estimated to be lower.42 Furthermore, expand-
ing SMC to include broader age groups resulted in cost
reduction per dose distributed in both Senegal and
Ghana.50,62,63 Modeling studies have demonstrated similar
cost benefits.62

When individual-level costs are evaluated, SMC studies
reported frequent challenges with the economic burden put
on CHWs. Although CHWs were compensated for imple-
menting SMC during research studies,50 compensation was
not typical outside of the research context. Delays in pay-
ments, lack of incentives, rigid reimbursement pro-
cesses,26,32,48 and CHWs forgoing personal responsibilities,
like farming, to distribute SMC added to the financial burden
of SMC programs on individual CHWs.
Unlike SMC, which most frequently requires additional

staff for door-to-door delivery or additional clinic visits for
administration, IPTi leverages existing touchpoints with
infants, which can reduce costs. A pooled analysis by Con-
teh et al. reviewing IPTi delivered via EPI reported health sys-
tem cost savings or no increase in health system costs

associated with integrating IPTi with EPI.62 Other studies
that evaluated IPTi labor costs noted that after initial training,
implementation of IPTi did not add additional labor
expenses, as IPTi was incorporated into the existing nurses’
schedules without incurring overtime.35,60 One study asses-
sing IPTi implementation separated the costs for developing
a health system that included ministry buy-in and policy
change from the costs for implementation, including behav-
ior change, sensitization within the community, training, and
drug procurement, and found that training and drug
expenses drove up implementation costs.64

With IPTsc, human resources were the leading drivers of
cost. Although there were initial training and labor costs with
all interventions, cost savings were assumed in subsequent
years, notably if the same teachers continued to distribute
drugs, as they did not require extended retrainings.65 Tea-
chers were paid per diem for delivering chemoprevention
during the study period.59

For all chemoprevention programs, intervention costs var-
ied substantially based on the treatment regimen selected.
Although data are available regarding drug costs, the wide
variability in treatment options and courses across the eligi-
ble studies did not allow for general synthesis of data for
financial and economic considerations. Other country-
specific costs associated with drug acquisition that should
be considered include customs, clearance, warehousing,
and distribution costs.66

One study looked at costs associated with implementing
digital data collection platforms with SMC. Although initial
implementation of a digital platform was costly, implement-
ing countries felt that cost savings could be achieved over
time.25 Costs associated with launching a digital platform
differed based on the availability and cost of internet and the
decision to purchase devices or to ask workers to download
an application on personal devices. No studies in this review
discussed costs for digital data collection for IPTi or IPTsc.
Values and preferences. There are limited data on values

and preferences among all chemoprevention interventions. A
total of four articles discussed values and preferences. One
qualitative study of SMC conducted in Burkina Faso and
Mali13 noted the importance of child health within the com-
munity. Seasonal malaria chemoprevention was easily
adopted into their existing health care practices. Another
article discussed values in Niger that influence caregivers’ per-
ceptions of SMC, including competing priorities with the care-
givers’ “life philosophy, their personal effectiveness/perceived
capacity, and their history of understanding malaria’s risk.”23

Similarly, a study looking at the community response to IPTi
integration with the EPI noted that IPTi was accepted, as it
aligned with existing practices of enhancing the child’s
health.35 A study looking at IPTsc done in the Democratic
Republic of Congo noted that parents preferred to use medi-
cations for clinical treatment than for prevention.11

DISCUSSION

Understanding contextual factors is vital to the successful
implementation of malaria chemoprevention strategies. Most
available studies with information on these factors focused
on SMC, followed by IPTi, with very little on IPTsc; however,
lessons learned irrespective of the target group may be
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helpful in informing the expansion and optimization of exist-
ing initiatives or establishment of new programs.
The feasibility of SMC was affected primarily by staffing,

mode of delivery, and drug availability. Community health
workers were generally preferred by caregivers over health
facility staff, as they often had established relationships with
community members and were conveniently located within
the community.42,57 Although these CHWs found their work
satisfying during studies when they received timely compen-
sation, they often reported challenges during routine cam-
paigns when experiencing payment delays, having to fund
their own transportation, and forgoing their farm work, which
they found demoralizing.16,19,26,30 The call for sustainable
funding for CHWs is not new, and commitments to stable
and reliable financial support for CHW-staffed interventions
are needed to ensure the continued success of chemopre-
vention programs.67,68

Stockouts were a common challenge during SMC imple-
mentation and were attributed to inaccurate census data,
population migration, and incorrect assessment of children’s
ages.18,22,33 Solutions to address stockouts include strength-
ening supply chain communication and procuring adequate
stock for SMC implementation. For example, a study in
Kenya piloted a mobile phone text messaging program that
used a Web-based tool to report real-time stock data,69

whereas Guinea enhanced routine collection of malaria com-
modities using a monthly routine malaria information sys-
tem.67 Both methods were successful in reducing stockouts.
SMC studies also reported challenges with determining

appropriate dosing for children, particularly when caregivers
were unsure of the child’s age.16,22 Utilizing CHWs who lived
in the community and knew the children18 helped address
this issue. Unfortunately, using age instead of weight for
dosing20,41 can lead to over- or underdosing children. Con-
sideration for using a measuring stick or “dose pole”
designed for malaria, similar to those used to determine
drug dosages for neglected tropical diseases70 may mitigate
this issue in the future.
Adherence, especially caregivers’ adherence to the sec-

ond and third doses of three-dose drug regimens, was low
in multiple studies.27,35,41,53,54 A systematic review by Brux-
voort et al. identified factors associated with nonadherence
to antimalarials prescribed for treatment that translate in
chemoprevention, including language barriers between care-
givers and pharmacists, caregiver education level, potential
side effects, and factors related to the consultation (not
understanding the instructions, being counseled on what to
do in case of side effects, choice of medication).71 Although
articles identified challenges with adherence and some fac-
tors associated with low adherence, few strategies beyond
improved education during consultations were presented to
address this challenge. No strategies were systematically
evaluated. Additional research is needed to develop and
assess strategies to promote caregiver compliance with
administration of subsequent doses at home.
Studies of SMC reported staffing challenges, caregiver

absenteeism, and low compliance with administration of
second and third doses as key factors impacting SMC feasi-
bility. Although some studies reported that nurses com-
plained that IPTi duties took time away from regular work
tasks,34 or felt they should not be responsible for administer-
ing IPTi when not trained to do so,35,37 other studies

reported that nurses successfully incorporated IPTi duties
into their existing workloads without incurring overtime or
requiring additional compensation.37 Standardized training
for all nurses on IPTi, either by including it in the nursing
school curriculum or as part of onboarding training, could
change perceptions of IPTi as a routine EPI task, thereby
improving nurses’ willingness to dedicate time to implement
IPTi and reducing recurrent training costs. Challenges with
absenteeism to the clinics may be addressed by integrating
door-to-door delivery strategies into IPTi programs. The high
coverage achieved through door-to-door delivery with SMC
programs suggests that CHWs can successfully reach a
large proportion of children in a community and could simi-
larly reach difficult-to-reach infants who are not able to use
the EPI platform.45 A hybrid strategy in which CHWs com-
plete follow-up visits with caregivers who miss an IPTi visit,
as was done with children who were absent during IPTsc
administration, may be a potential solution.40 The downside
to this would be the increased workload to the CHWs.
Community acceptability of SMC26,32,55 and IPTi27,34,35,54,59

was high. Barriers to acceptance were largely centered around
misinformation and hygiene concerns when drugs were
crushed and dissolved for administration. Sensitization cam-
paigns and consultations with trusted health care providers
were successful in combating misinformation.22,25,49 In one
study, the use of dispersible drugs, which do not require
crushing pills and are generally formulated to taste better,
enhanced both acceptability and feasibility.17

Fewer studies discussed IPTsc acceptability, but the
issues presented in the available literature differed from
those seen with SMC and IPTi. With SMC and IPTi, care-
givers perceived CHWs and clinic staff to be competent in
chemoprevention administration, but for IPTsc, parents had
mixed opinions about teachers providing drugs to school
children.11,39 Parental awareness of chemoprevention pro-
grams and buy-in were also lower with IPTsc, and the nega-
tive impact of excluding girls of childbearing age was unique
to IPTsc.61 As a newer intervention, additional resources are
needed to introduce IPTsc to communities to improve
acceptability. Lessons learned from SMC and IPTi programs,
including best practices for community announcements,
educational campaigns, and community-tailored advertising,
can help inform IPTsc sensitization strategies. For all inter-
ventions, stakeholder involvement at the initial stages of pro-
gram implementation ensured community engagement and
provided an opportunity to address misinformation early on,
increasing intervention acceptance. Given the importance of
men as household decision makers,13,72 community engage-
ment should reach both men and women. Power dynamics
were noted with IPTi, where caregivers complied with the
interventions for fear of repercussions from health care work-
ers,27,34,35,54,56 so efforts should be placed towards enhanc-
ing caregiver-provider relationships.
Regarding equity, SMC with door-to-door coverage was

found to be the most equitable, as it reached children in rural
and remote areas.29,44 Although facility- and school-based
IPTi and IPTsc interventions are reliable, and efficiently lever-
age existing touchpoints, a limitation of these delivery
systems is that they depend on caregivers visiting health
facilities and students attending school, which may be diffi-
cult, particularly for remote or lower-resource populations.36

With IPTsc, absenteeism, dropouts, and low enrollment in
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some populations could result in missing children who might
be at greatest risk for malaria and poor outcomes, thus most
likely to benefit from chemoprevention.11,61 An inequity spe-
cific to IPTsc is the exclusion of girls of reproductive age if
pregnancy cannot be ruled out, because most antimalarials
are not recommended for chemoprevention in pregnancy,21

particularly in the first trimester. This inequity could be
addressed through further research into drugs that are safe
and effective for chemoprevention including in the first
trimester.40

The major financial drivers for all interventions were drug
and delivery costs and human resources. Data on drug costs
could not be summarized because of the variability in treat-
ment options and courses in the studies reviewed. In one
study, door-to-door delivery of SMC by CHWs had the low-
est cost in comparison to delivery at outpatient departments
or EPI outreach clinics in Ghana. The main cost driver for
delivery by CHWs was supervision, which was impacted by
the cost of traveling to sites. Supervision costs were lower
with facility-based distribution, but coverage was lower,
resulting in a higher per-dose cost.42 In another study, addi-
tional per-dose cost savings were realized when eligibility
was expanded to include older children.63 One study evalu-
ated costs for digital data collection with SMC and noted
that although the initial implementation of a digital platform
is costly, cost savings could be achieved over time.25 At ini-
tial IPTi implementation, the cost drivers were largely from
community sensitization, policy change, training, and drug
acquisition61 but once IPTi was integrated with EPI, there
was no reported increase in health system costs.62 Interven-
tion costs of IPTsc varied based on the treatment regimen
selected. A recent systematic literature review on cost and
cost effectiveness of malaria control interventions completed
by Conteh et al. had similar findings, where the largest costs
for SMC were reported as training, supervision, and distribu-
tion costs and those for IPTi were drug costs, training, and
education/communication activities.73 The review did not
report on IPTsc.
In conclusion, this review shows that contextual factors

have a significant impact on chemoprevention sustainability
and should be taken into consideration during implementa-
tion and to optimize existing programs. The findings of this
review can also be used to inform IPTsc implementation and
expansion. Although the review looked primarily at chemo-
prevention, the contextual factors can also be considered
during implementation of other malaria interventions.
Limitations. Although there is extensive research on SMC

efficacy, assessing contextual factors with the aim of
improving implementation is a less frequent research objec-
tive. Literature describing contextual factors is predomi-
nantly from six countries, namely, Ghana, Tanzania, Nigeria,
Senegal, Burkina Faso, and Mali, limiting its generalizability
and applicability elsewhere. As IPTsc is not widely imple-
mented, there were no operational evaluations available for
review. No publications in this review discussed IPTsc
outside a study context. Similarly, although IPTi has been
implemented in Sierra Leone, the available literature largely
discusses the intervention within the context of research
studies. Implementation of IPTsc and IPTi outside of a study
context may differ significantly. For all interventions, studies
discussing the values and preferences of the communities
were limited. Where data is available, social desirability bias

may have influenced participants’ responses. Cost esti-
mates were also difficult to compare or summarize across
different countries and different programs because of what
is assumed or included in the cost. Finally, although efforts
were made to capture all literature, including gray literature,
unpublished research or titles not captured in initial searches
may have been missed.

Received July 24, 2023. Accepted for publication September 15,
2023.

Published online December 11, 2023.

Note: Supplemental material appears at www.ajtmh.org.

Disclosure: The findings and conclusions in this paper are those of
the authors and do not necessarily represent the official position of
the U.S. Centers for Disease Control and Prevention or the United
States Agency for International Development.

Authors’ addresses: Peris Gatiba and Jessica Laury, Public Health
Institute, Oakland, California, and Malaria Branch, Division of Para-
sitic Diseases and Malaria, Centers for Disease Control and Preven-
tion, Atlanta, GA, E-mails: tou1@cdc.gov and pwh9@cdc.gov. Laura
Steinhardt, Julie I. Thwing, and Julie R. Gutman, Malaria Branch,
Division of Parasitic Diseases and Malaria, Centers for Disease
Control and Prevention, Atlanta, GA, E-mails: iyp6@cdc.gov, fez3@
cdc.gov, and fff2@cdc.gov. Jimee Hwang and Courtney Emerson, U.
S. President’s Malaria Initiative, Malaria Branch, Centers for Disease
Control and Prevention, Atlanta, GA, E-mails: gdq1@cdc.gov and
iud6@cdc.gov. Rose Zulliger, U.S. President’s Malaria Initiative, U.S.
Agency for International Development, Washington, DC, E-mail:
rzulliger@usaid.gov.

REFERENCES

1. WHO, 2022. World Malaria Report 2022. Geneva, Switzerland:
World Health Organization.

2. WHO, 2021. Global Technical Strategy for Malaria 2016–2030,
2021 Update. Geneva, Switzerland: World Health Organization.

3. WHO, 2023. WHO Guidelines for Malaria, March 14, 2023.
Geneva, Switzerland: World Health Organization.

4. Cairns M et al., 2021. Effectiveness of seasonal malaria chemo-
prevention (SMC) treatments when SMC is implemented at
scale: case-control studies in 5 countries. PLoS Med 18:
e1003727.

5. Bakai TA, Thomas A, Iwaz J, Atcha-Oubou T, Tchadjobo T,
Nagham K, Rabilloud M, Voirin N, 2022. Effectiveness of sea-
sonal malaria chemoprevention in three regions of Togo: a
population-based longitudinal study from 2013 to 2020. Malar
J 21: 400.

6. Manga IA et al., 2022. Effectiveness of seasonal malaria chemo-
prevention administered in a mass campaign in the Kedougou
region of Senegal in 2016: a case-control study. Wellcome
Open Res 7: 216.

7. Thwing J, Williamson J, Cavros I, Bhattar A, Gutman J, 2022.
Seasonal Malaria Chemoprevention for Malaria in Children in
Areas with Seasonal Malaria. Available at: https://zenodo.org/
record/6535577. Accessed May 22, 2023.

8. Esu EB, Oringanje C, Meremikwu MM, 2021. Intermittent pre-
ventive treatment for malaria in infants. Cochrane Database
Syst Rev 7: CD011525.

9. Cairns M, Carneiro I, Milligan P, Owusu-Agyei S, Awine T,
Gosling R, Greenwood B, Chandramohan D, 2008. Duration
of protection against malaria and anaemia provided by inter-
mittent preventive treatment in infants in Navrongo, Ghana.
PLoS One 3: e2227.

10. Aponte JJ et al., 2009. Efficacy and safety of intermittent pre-
ventive treatment with sulfadoxine-pyrimethamine for malaria
in African infants: a pooled analysis of six randomised,
placebo-controlled trials. Lancet 374: 1533–1542.

11. Matangila JR, Fraeyman J, Mbula Kambulu ML, Mpanya A,
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