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Community-based strategies to increase coverage of 
intermittent preventive treatment of malaria in pregnancy 
with sulfadoxine–pyrimethamine in sub-Saharan Africa: 
a systematic review, meta-analysis, meta-ethnography, and 
economic assessment
Kadiatou Koita, Kassoum Kayentao, Eve Worrall, Anna Maria Van Eijk*, Jenny Hill*

Summary
Background Community-based approaches might increase uptake of intermittent preventive treatment of malaria in 
pregnancy with sulfadoxine-pyrimethamine (IPTp-SP). We assessed the effects of community-based approaches on 
IPTp-SP and antenatal care coverage, and barriers and facilitators to implementation in sub-Saharan Africa.

Methods We did a systematic review, meta-analysis, meta-ethnography, and economic assessment. We searched the 
WHO International Clinical Trials Registry Platform, PubMed, the Malaria in Pregnancy Library database, Medline, 
Global Health and Global Health Archives, and the Cochrane Library for trials, mixed-methods, qualitative, and cost-
effectiveness studies of community health worker promotion of antenatal care, IPTp-SP delivery, or both, with no 
language restrictions, published before March 21, 2024. Information on interventions, number of IPTp-SP doses, 
antenatal care visits, and barriers and facilitators were extracted. We did a meta-analysis (random effects) comparing 
effects on two or more or three or more IPTp-SP doses and one or more or four or more antenatal care visits. We 
followed Noblit and Hare’s method of meta-ethnography to synthesise qualitative findings, using reciprocal translation 
and line-of-argument synthesis. We developed a theory for increased community IPTp-SP uptake. We also summarised 
cost and cost-effectiveness studies. This study is registered with PROSPERO, CRD42022364114.

Findings Of 4753 records screened, we included 23 (0·5%) reporting on 15 studies. Community health worker 
involvement was associated with an increase in two or more IPTp-SP doses (pooled risk ratio 1·48, [95% CI 1·24–1·75]; 
12 sub-studies; I² 94·7%) and three or more IPTp-SP doses (1·73 [1·19–2·50]; ten sub-studies, I² 97·5%), with no 
decrease in four or more antenatal care visits (1·17 [1·00–1·36]; 13 sub-studies; I² 90·3%). Cluster-randomised 
controlled trials showed a lower increase in coverage of three or more IPTp-SP doses (1·08 [1·00–1·16]; I² 0·0%; 
six studies) compared with before-and-after studies (2·86 [1·29–6·33]; I² 98·9%; four studies; subgroup analysis 
p=0·019). Barriers to community health worker delivery of IPTp-SP included women’s fear of side-effects, lack of 
knowledge, lack of trust in community health workers, and sociocultural factors. Community sensitisation, 
engagement of husbands, pre-established community health worker networks, and trained and supported community 
health workers facilitated IPTp-SP delivery by community health workers. Incremental cost-effectiveness ratios 
ranged from $1·1 to $543 per disability-adjusted life-year averted.

Interpretation Community-based approaches increased IPTp-SP coverage and might have a positive effect on the 
number of antenatal care visits in addition to being cost-effective, although we found high heterogeneity among 
studies. Community sensitisation and engagement in addition to established, trained, and supported community 
health workers can facilitate acceptability, delivery, and uptake of IPTp-SP delivered by community health workers.
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Introduction
WHO recommend intermittent preventive treatment 
for preventing malaria in pregnancy with sulfadoxine–
pyrimethamine (IPTp-SP) in areas of moderate-to-
high malaria transmission, to be administered monthly 
after 13 weeks of gestation through scheduled antenatal 
care visits.1 IPTp-SP decreases the incidence of low 

birthweight, neonatal mortality, and maternal severe 
anaemia.2 Yet, 30 years after its recommendation, 
IPTp-SP coverage remains low relative to the frequency 
of antenatal care visits.3 To close this gap and address 
underlying inequities, WHO have recommended that 
countries explore the use of other delivery methods, 
including community-based approaches, to promote or 
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deliver IPTp-SP while recognising that antenatal care 
remains an important platform for delivering IPTp-SP 
alongside other essential antenatal care.4 Community 
health workers (CHWs) already carry out diverse health 
interventions in communities, including malaria 
preventive and curative services,5 and WHO have 
provided guidelines for their optimal use.6

A previous systematic review7 of factors affecting the 
delivery and uptake of IPTp-SP found few studies that 
assessed community-based promotion or delivery 
strategies. Initial studies8,9 noted that although use of 
CHWs increased IPTp-SP coverage, an unintended 
consequence was a decrease in the number of antenatal 
care visits among women receiving IPTp-SP from CHWs 
(c-IPTp-SP).8,9 This finding was concerning because of 
the missed benefits of accessing other essential antenatal 
care services, such as identification of high-risk 
pregnancies, iron and folate supplementation, and 
treatment of infections. The few studies that explored 
the feasibility and efficacy of c-IPTp reported that the 
strategy is feasible from the CHW perspective, acceptable 
to pregnant women, and improves pregnancy 
outcomes.8,10–13

In WHO’s 2022 consultation meeting report, the 
members recommended that c-IPTp might improve 

IPTp-SP coverage and also promote early antenatal care 
attendance and retention.4 With new studies now 
available, we assessed the effectiveness of community-
based approaches for increasing IPTp-SP uptake, the 
barriers and facilitators to implementation, and cost-
effectiveness of these approaches in sub-Saharan Africa.

Methods
Search strategy and selection criteria
Using search terms developed on the basis of the 
Population, Intervention, Condition, Control, Outcomes, 
Timing, Setting (PICOTS) framework,14 we searched the 
WHO International Clinical Trials Registry Platform, 
PubMed, the Malaria in Pregnancy Library database, 
Medline, Global Health and Global Health Archives, and 
the Cochrane Library for original articles, abstracts, reports, 
and protocols published from April 1, 2012, until 
Sept 19, 2022 with no language restrictions. A similar 
review7 was conducted in 2012 and studies from that review 
were included. Search terms were pretested beforehand to 
ensure they captured relevant records. The search was 
updated on March 20, 2024, (appendix 2 p 1). Records were 
uploaded into EndNote to identify and remove duplicates. 
Two reviewers (KKo and AMVE) reviewed the abstracts 
independently and disagreements were resolved after 

Research in context

Evidence before study
We searched the Cochrane Library, EBSCOhost including 
Medline, Global Health and Global Health Archives, 
the International Clinical Trial Registry Platform, the Malaria 
in Pregnancy Library, and PubMed for studies on the use of 
community health workers to increase the uptake of 
intermittent preventive treatment of malaria with sulfadoxine–
pyrimethamine (IPTp-SP) using the search terms “(pregnant 
women OR provider* OR ANC service* OR community health 
worker*) AND (intermittent preventive treatment*) AND 
(delivery OR administration OR distribution OR uptake*)”. 
The initial search included studies published between 
April 1, 2012, and Sept 19, 2022, and was updated on 
March 20, 2024, without language restrictions.

We found one systematic review and meta-analysis of factors 
affecting the delivery, access, and use of interventions to 
prevent malaria in pregnancy in sub-Saharan Africa by Hill and 
colleagues, which included publications until April, 2012. This 
study found community-based approaches to be effective at 
increasing the IPTp uptake; however, results on the effect on 
antenatal visits were mixed. 

Added value of this study
Our review provides a comprehensive assessment of the effects 
of community health worker involvement in the promotion, 
community-based delivery, or both, of IPTp-SP on the number 
of sulfadoxine–pyrimethamine doses and antenatal visits and 
summarises and integrates existing knowledge from qualitative 

research and costing studies. This analysis included 15 studies, 
of which 11 were quantitative. Overall, we found that 
community health worker involvement was likely to increase 
the number of IPTp-SP doses without decreasing the number of 
antenatal visits and was found to be cost-effective. For the 
provision of IPTp-SP by community health workers in addition 
to antenatal clinics, we identified factors that prevented or 
contributed to the uptake of IPTp-SP, and developed a theory 
that highlights the importance of community involvement to 
address sociocultural barriers and of the linkage between 
community health workers and the health system. 

Implications of all the available evidence
This systematic review, meta-analysis, meta-ethnography, and 
cost-effectiveness analysis covering all aspects of community 
health worker involvement to improve IPTp coverage, provides 
evidence on the effectiveness and health systems and 
community perspectives of the strategy. Findings can be used 
by public health officials and policy makers to inform potential 
integration of community-based strategies with antenatal care 
channels to increase IPTp-SP coverage. The developed theory of 
community delivery of IPTp-SP leading to increased uptake can 
provide a useful tool to support the planning and design of such 
strategies. Where possible, implementation of community 
delivery of IPTp-SP should include inbuilt process evaluation to 
identify which components of the strategy work best, where, 
how, and why.

See Online for appendix 2
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discussion, or by a third reviewer (JH). For those abstracts 
retained, KKo and AMVE reviewed the full texts 
independently and compared results. Original research 
studies done in sub-Saharan Africa with information on 
interventions using CHWs (used here as a generic term 
for a range of cadres) to promote antenatal care or deliver 
IPTp-SP to improve IPTp-SP coverage were eligible. We 
included original studies with information on factors 
affecting c-IPTp-SP, including user-satisfaction surveys 
and qualitative research nested within clinical trials or 
implementation studies, in the meta-ethnography, and 
costs and cost-effectiveness studies of c-IPTp-SP in the 
economic assessment. We excluded studies with no 
information on the delivery method of IPTp-SP and 
studies including only women with HIV. Reference lists 
were assessed for additional records. Lists of records 
excluded and reasons for exclusion are provided in 
appendix 2 (pp 26–32).

Data extraction
Two reviewers (KKo and AMVE) independently extracted 
data from quantitative studies using a pre-piloted 
electronic data extraction form, and KKo and JH 
independently extracted data from qualitative and mixed-
methods studies using a Microsoft Excel spreadsheet. 
Quality assessment was performed by two reviewers 
(KKo and AMVE) using the Risk of Bias In Non-
randomized Studies of Intervention (ROBINS-I)15 tool 
for non-randomised cohort studies and the Cochrane 
risk-of-bias tool (RoB 2) for randomised trials.16 KKo and 
JH assessed qualitative studies using the Clinical 
Appraisal Skills Programme’s Qualitative checklist17 and 
mixed-methods studies using the Mixed Methods 
Appraisal.18 Disagreements were resolved through 
discussion or consultation with the third reviewer 
(AMVE or JH).

Data extracted from quantitative studies included the 
study period and location; design (randomised controlled 
trial, before-and-after [in which a post-intervention 
survey is compared with a baseline survey], or quasi-
experimental parallel); study population; number and 
demographics of participants; maternal characteristics 
(age and gravidity); proportions of women receiving one 
or more, two or more, three or more, or four or more 
doses of IPTp-SP; timing of receipt of first and second 
dose of IPTp-SP (months of gestation); antenatal care 
visits (≥1, ≥2, ≥3, or ≥4 visits); and interventions’ effect 
measures. Additionally, details on the interventions were 
recorded (context, setting, intervention strategy, and 
actors). We extracted qualitative data on the barriers and 
facilitators of IPTp-SP delivery by CHWs by the primary 
(participants’ accounts) and secondary themes (author’s 
interpretation of primary themes) identified by the 
authors of the eligible studies. The themes were further 
categorised into data source: pregnant women, CHWs, 
and health facility providers. Perception and satisfaction 
data were extracted from one quantitative study using an 

interviewer-administered questionnaire. Cost and cost-
effectiveness information were extracted when available 
and assessed by two reviewers (KKo and EW) using the 
CHEERS checklist.19

Data analysis
We analysed quantitative and qualitative findings 
separately. Not all quantitative studies provided adjusted 
risk ratios (RRs) or odds ratios. All eligible studies 
provided unadjusted (raw) coverage data for antenatal 
care visits and IPTp-SP. Two studies provided intra-
cluster correlation coefficients (ICCs), ranging from 
0·02 to 0·2.11,20 Using ICCs of 0·02, 0·06, 0·09, and 0·2, 
and estimating the number of participants per cluster 
(appendix p 2), we calculated design effects for each study 
that did not provide adjusted RRs or odds ratios using the 
formula described by Higgins and colleagues.21 For studies 
with RRs adjusted for clusters (and other covariates), we 
used the reported effect estimates. When adjusted odds 
ratios were available, these were transformed into RRs 
using the method described by Zhang and colleagues.22 
We calculated the pooled RR (pRR) for the outcomes of 
IPTp-SP doses and antenatal care visits and tabulated 
them using these different design effects to assess the 
range of potential results. Because these results were 
overall similar, we presented the meta-analysis (random 
effects) and forest plots using an ICC of 0·06.20 We did 
subgroup analysis by study design, intervention strategy, 
baseline IPTp-SP and antenatal care coverage, and location 
of first dose of IPTp-SP (antenatal care vs community), 
with the p value estimated using meta-regression. We had 
insufficient data to assess effect by age or gravidity. 
Analyses were done using Stata (version 17). Heterogeneity 
was quantified using the I² statistic.23 To examine the 
presence of small-study effects due to potential publication 
and other biases, we used funnel plots with effect size 
(risk ratio [RR] of ≥3 doses of IPTp-SP and ≥4 antenatal 
care visits) as a function of study size (the standard error 
of the log RR), and Egger’s test24 as a statistical test for 
funnel plot asymmetry. We did a sensitivity analysis using 
the quality assessment in subgroup analysis (low-to-
moderate vs high-quality studies) and when excluding one 
large implementation trial with an outsized effect 
(appendix 2 pp 2–3).25

We used the meta-ethnography approach by Noblit and 
Hare26 adopted by Munro and colleagues27 to analyse the 
qualitative studies. Primary and secondary themes 
created by the authors of the primary studies that related 
to barriers and facilitators of c-IPTp were used to create 
higher-order thematic categories through translational 
synthesis. The higher-order themes were then compared 
and matched across studies to ensure they conveyed 
comparable themes and concepts. Finally, we synthesised 
the translation synthesis results through a line of 
argument to create a theory of how the higher-order 
themes interacted to impede or promote the acceptability 
and uptake of c-IPTp.
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As a final synthesis, we used the qualitative findings to 
explain the results of the meta-analysis on the effect of 
community-based approaches on IPTp-SP and antenatal 
care uptake. Additional subgroup analyses of the effect of 
key themes (free antenatal care service, pre-existing 
CHW network, CHW incentives, CHW training, and 
CHW selection) on the number of IPTp-SP doses and 
antenatal care visits were explored, but the data were 
insufficient.

A narrative synthesis of the cost and cost-effectiveness 
analyses was undertaken because of the scarcity of 
available studies and the diversity in the measures 
reported.

The protocol was registered with PROSPERO, 
CRD42022364114.

Role of the funding source
The funder of the study had no role in the study design, 
data collection, data analysis, data interpretation, or 
writing of the report.

Results
We identified 4753 records. After review of full-text 
articles, we included 23 (0·5%) records covering 
15 studies, of which 11 (73%) were quantitative studies, 
two qualitative (13%), and two mixed methods (13%). We 
included 12 studies in the meta-analysis, five in the meta-
ethnography, and three in the cost synthesis (figure 1), 
with overlap of some studies (table 1).

The 12 studies included in the meta-analysis were 
five cluster-randomised controlled trials,11,20,28–32 four non-
randomised controlled trials,8,9,13,33,34 two non-randomised 
before-and-after studies,35,37 and one large-scale 
implementation trial.25 Five studies assessed only two or 
more doses of IPTp as the outcome, which was policy at 
the time of the study (table 1).8,9,13,33,34,37 One study25 did not 
assess antenatal care visits. Studies used different 
intervention strategies (appendix pp 4–7) and consisted 
of CHW promotion of antenatal care visits either in 
addition to c-IPTp (nine studies)8,9,13,33,34,37 or without 
(two studies,28–31 one with CHWs conducting rapid 
diagnostic tests30,31) and one study providing home-based 
antenatal care by CHWs without IPTp-SP delivery).20 
Four (33%) of the 12 studies were graded good, three were 
moderate, and five were low quality (appendix pp 8–9). 
Two studies were done in more than one country, 
resulting in 17 sub-studies for analysis when split by 
countries.28,29,35,36

All 12 studies provided data on the effects of CHW 
involvement on uptake of IPTp-SP doses. CHW 
involvement was associated with an increase in one or 
more IPTp doses (pRR 1·05 [95% CI 1·01 to 1·09]; 
eight sub-studies; I² 94·0%), two or more IPTp 
doses (1·48 [1·24 to 1·75]; 12 sub-studies; I² 94·7%), and 
three or more IPTp doses (1·73 [1·19 to 2·50]; ten sub-
studies; I² 97·5%; figure 2). Three studies provided 
difference-in-differences estimates for three or more 

IPTp doses with a pooled estimate of 0·23 (–0·04 to 0·50; 
six sub-studies; I² 96·5%; appendix p 10).

By intervention strategy, c-IPTp was associated with an 
increase in two or more IPTp doses and three or more 
IPTp doses (appendix 2 pp 11–12). One study using 
antenatal care promotion by CHWs showed a beneficial 
effect on two or more IPTp doses in women in first or 
second pregnancies.30,31 We found no significant 
difference between the effect of c-IPTp and antenatal care 
promotion on the uptake of two or more IPTp doses 
(p=0·071) or three or more IPTp doses (p=0·16; 
appendix 2 pp 11–12).

In five of the c-IPTp sub-studies, the first dose was 
provided at antenatal care whereas the remaining 
seven studies allowed the first dose to be given by 
CHWs.8,9,13,25,34–36 This difference affected the findings for 
two or more IPTp doses (pRR for first IPTp-SP dose 
given by CHWs 2·12 [95% CI 1·62–2·76] and pRR for 
first IPTp-SP dose in antenatal care 1·09 [0·98–1·20]) but 
not for three or more IPTp doses (appendix 2 pp 11–12). 
Studies using a before-and-after design showed higher 
increases in coverage of three or more IPTp doses than 
did cluster-randomised controlled trials (p=0·0193; 
appendix 2 p 13).

Subgroup analysis by study quality showed more 
modest effects in good quality studies compared with 
moderate studies for three or more IPTp doses (p=0·019; 
appendix 2 p 13). The difference was less striking for two 
or more IPTp doses (p=0·50; appendix 2 p 12). Results of 
a sensitivity analysis, with the removal of the large 
implementation trial25 and a leave-one-out forest plot in 
which each study is removed one by one are given in 
appendix 2 (pp 15–16).

We included 11 studies that reported on the effects of 
CHW involvement on the number of antenatal care 
visits.8,9,11,13,20,28–37 CHW involvement in antenatal care 
promotion and IPTp-SP delivery showed increases in 
three or more antenatal care visits (pRR 1·13 
[95% CI 1·06–1·20]; five sub-studies; I² 0·0%), and 
four or more antenatal care visits (1·17 [1·00–1·36]; 
13 sub-studies; I² 90·3%), and little difference for one or 
more or two or more antenatal care visits (figure 3). 
Two studies provided difference-in-difference estimates 
for four or more antenatal care visits, with a pooled 
estimate of 0·18 (0·03–0·33; I² 0·0%; appendix 2 p 17). 
CHW involvement was not associated with an early 
antenatal care start (appendix 2 p 18).

The pRR for four or more antenatal care visits was 1·26 
(95% CI 1·02–1·56) in two studies using antenatal care 
promotion and community intermittent screening and 
treatment, 1·25 (1·08–1·43) in the study using home-
based antenatal care visits by CHWs, 1·61 (0·85–3·04) in 
a study that used antenatal care promotion only, and 
1·14 (0·95–1·56) in studies using c-IPTp (p=0·90 for 
subgroup analysis; appendix 2 p 19). Increases in four or 
more antenatal care visits were seen in cluster 
randomised trials and quasi-experimental studies but 
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not in before-and-after studies (appendix 2 p 19). The 
increase in four or more antenatal care visits in c-IPTp 
studies in which the first IPTp-SP dose was required at 
antenatal care was not different from that of studies in 
which the first IPTp-SP could be given by CHWs 
(appendix 2 p 19). A leave-one-out forest plot showing the 
effect of each study on four or more antenatal care visits 
is presented in appendix 2 (p 21).

Five studies using quantitative, qualitative, and mixed 
methods designs were included in the meta-ethnography. 
One was a multi-country study in DR Congo, Madagascar, 
Mozambique, and Nigeria, and the other four were 
single-country studies.10,13,33,38–41 Three studies were before-
and-after intervention design,10,38–41 and two studies were 
endline assessments.13,33 These studies assessed 
perceptions, experiences, and satisfaction with c-IPTp 
among CHWs and health facility workers, and four of 
them included pregnant or postpartum women.13,33,38–41 Of 
the four qualitative and mixed methods studies, one was 
good quality and three were moderate (appendix 2 p 23).

We identified six overarching themes on barriers 
to c-IPTp (appendix 2 p 24).

First, lack of trust in CHWs’ capacity to administer 
IPTp-SP was common across studies. CHWs felt that 
their role was not well understood by pregnant women, 
that they lacked their trust, and were not able to meet 
their needs.10 In the pre-implementation assessment of 
a multi-country study, pregnant women believed that 
CHWs would not be adequately trained to address 
potential complications from IPTp-SP, whereas health-
facility providers were concerned that CHWs would be 
unable to correctly identify gestational age. However, 
these concerns abated during implementation after 
CHWs were trained to assess eligibility using women’s 
self-report of fetal movements.40 Low literacy among 
CHWs was also cited as a barrier.10,40 In a multisite study, 
CHWs in Nigeria selected from outside the community 
they served were mistaken for informal drug vendors, 
whereas CHWs in Mozambique who had provided 
community health services in the past were trusted.40 

23 records included in systematic review
 15 studies
 11 quantitative
 2 mixed methods
 2 qualitative

3 records (3 studies) included in 
the economic analysis

7 records (5 studies*) included in 
the meta-ethnography

15 records (12 studies) included in 
the meta-analysis

124 assessed for eligibility
103 excluded
 24 not a community intervention of IPTp

meeting inclusion criteria
 31 full text not available (29 conference

abstracts; 2 not located)
 19 data already captured by our review from

another publication
 7 Inappropriate study population
 2 Modeling cost analysis
 10 with insufficient data
 2 with no outcome of interest
 1 with outcomes in inappropriate sample
 7 not original research (reviews)

2392 screened for title and abstract

2268 did not meet inclusion criteria

4753 records identified
 965 Cochrane Library
 1155 EBSCOhost
 21 International Clinical Trials Registry 

Platform
 1654 Malaria in Pregnancy Library
 958 PubMed 

2361 duplicates removed

2 records identified from reference lists

Figure 1: Study selection
*The total number of studies across the three analysis groups are not additive as some studies used more than one method, and a study could have multiple records. 
Some of the studies included in the meta-ethnography and economic analysis overlapped with those included in the meta-analysis; two studies were included in both 
the meta-analysis and the qualitative synthesis, three studies were included in both the meta-analysis and cost synthesis, and one study was included in all three 
analyses.
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Mistrust in public health services was expressed by some 
women in Nigeria who thought sulfadoxine–
pyrimethamine was used for birth control, and in 
DR Congo, where some women thought CHWs were 
sent to kill people with a drug.40

Second, women’s lack of knowledge on malaria in 
pregnancy and its consequences and awareness of 
prevention influenced their antenatal care-seeking 
practice, impeding IPTp-SP uptake when the first 
IPTp-SP dose was given at antenatal care. In one study, 
few women were aware of malaria prevention with 
IPTp-SP,40 and post-intervention studies found that 
women did not attend antenatal care because they were 
unaware of the importance of antenatal care visits10,33 or 
prevention of malaria in pregnancy.13

Third, fear associated with IPTp-SP was the most 
common reason why women refused to take sulfadoxine–
pyrimethamine in one multi-country study40 and a study 
in Uganda.33 In the multi-country study, women in 
Mozambique and DR Congo thought that sulfadoxine–
pyrimethamine caused overdue pregnancies and large 
babies, leading to complications in birth and, in Nigeria, 
that the drug was associated with infertility.40 In 
a Ugandan trial, some women who participated in c-IPTp 
and experienced side-effects with the first dose did not 
take the second dose.13

Fourth, traditional gender roles were a barrier to c-IPTp 
in some settings.10,40,41 For male CHWs, it was considered 
culturally inappropriate for them to discuss pregnancy 
matters with married women,10 and female CHWs 
needed their husband’s permission to conduct home 
visits and found it more challenging to persuade men in 
the community to allow their wives to participate in 
c-IPTp.10,40 An exception was Mozambique, with 
a matrimonial power dynamic in which the mother-in-
law or female relatives made household decisions, giving 
women more leeway in health-related decision making.40

Fifth, cultural traditions in several settings where 
pregnant women were expected not to disclose their 
pregnancy until visibly pregnant were a barrier to 
CHWs identifying pregnant women eligible for 
IPTp-SP.10,33,40 In Burkina Faso and Uganda, the reason for 
this concealment was fear for the baby’s safety from 
witchcraft.10,33 In DR Congo, some religious groups not 
receptive of modern medicine forbade their followers to 
seek care at a health facility or consume biomedical 
drugs.40

Sixth, organisation of health service delivery and 
inadequate CHWs working conditions were common 
barriers across studies and settings. In studies promoting 
IPTp-SP through antenatal care, long distances to health 
facilities, long waiting times, high costs of services, 
and frequent sulfadoxine–pyrimethamine shortages 
discouraged women from attending antenatal care,10,13,40 
even where services were free of charge.33,40 Organisation 
of health service delivery was also a barrier to c-IPTp-SP 
in countries where the first IPTp dose was to be given at 

Co
un

tr
y

St
ud

y 
pe

rio
d

St
ud

y 
de

si
gn

 
Co

m
pa

ris
on

M
ai

n 
ou

tc
om

e 
us

ed
 fo

r r
ev

ie
w

Pr
im

ar
y 

ou
tc

om
e

O
ut

co
m

e 
as

se
ss

m
en

t
Eff

ec
t 

m
ea

su
re

 
re

po
rt

ed

Ag
e;

 g
ra

vi
di

ty
*

Sa
m

pl
e 

si
ze

, n

(C
on

tin
ue

d 
fro

m
 p

re
vi

ou
s p

ag
e)

Ec
on

om
ic

 st
ud

ie
s|

 (n
=3

)*
*

M
bo

ny
e

(2
00

8)
43

Ug
an

da
20

03
–0

5
Co

st
-e

ffe
ct

iv
en

es
s a

na
ly

sis
, 

qu
as

i e
xp

er
im

en
ta

l,
no

n-
ra

nd
om

ise
d 

st
ud

y:
 

21
 in

te
rv

en
tio

n 
an

d 
4 

co
nt

ro
l p

ar
ish

es

c-
IP

Tp
-S

P 
vs

 IP
Tp

-S
P 

in
 

an
te

na
ta

l c
ar

e o
nl

y
IC

ER
 o

f I
PT

p-
SP

≥2
 IP

Tp
-S

P 
do

se
s, 

pa
ra

sit
ae

m
ia

, l
ow

 b
irt

hw
ei

gh
t, 

an
d 

IC
ER

At
 b

irt
h,

 b
et

w
ee

n 
gr

ou
ps

 a
nd

 h
ea

lth
 

fa
cil

ity
 a

nt
en

at
al

 ca
re

 
co

st
 d

at
a

··
M

ea
n 

ag
e 

23
·9

 ye
ar

s 
(r

an
ge

 1
4–

46
);

fir
st

 p
re

gn
an

cy
 in

 
58

8/
27

85
 (2

1·
1%

) 
w

om
en

27
85

O
ro

ba
to

n 
(2

01
6)

25

N
ig

er
ia

20
14

–1
5

Co
st

-e
ffe

ct
iv

en
es

s a
na

ly
sis

, 
sc

al
e-

up
 im

pl
em

en
ta

tio
n 

tr
ia

l, 
no

n-
ra

nd
om

ise
d 

st
ud

y:
 

3 
in

te
rv

en
tio

n 
an

d 
1 

co
nt

ro
l 

lo
ca

l g
ov

er
nm

en
t a

re
as

 

c-
IP

Tp
-S

P 
an

d 
co

m
m

un
ity

 h
ea

lth
 

in
fo

rm
at

io
n 

vs
 IP

Tp
-S

P 
in

 a
nt

en
at

al
 ca

re
 o

nl
y

Co
st

 o
f d

el
iv

er
y o

f 
3 

IP
Tp

-S
P 

do
se

s
IP

Tp
-S

P 
co

ve
ra

ge
,

ch
ild

 h
ea

d 
cir

cu
m

fe
re

nc
e,

st
ill

bi
rt

h 
ra

te
, a

nd
 co

st
 o

f 
de

liv
er

y o
f 3

 IP
Tp

-S
P 

do
se

s

An
te

na
ta

l c
ar

e 
ro

ut
in

e d
at

a 
at

 
en

dl
in

e u
sin

g 
IP

Tp
-S

P 
el

ig
ib

ili
ty

 e
st

im
at

es

··
N

ot
 a

va
ila

bl
e†

31
49

3

Ci
re

ra
 (2

02
3)

42
DR

 C
on

go
, 

M
ad

ag
as

ca
r, 

M
oz

am
bi

qu
e,

 
an

d 
N

ig
er

ia
 

20
18

–2
1

Q
ua

si-
ex

pe
rim

en
ta

l, 
no

n-
ra

nd
om

ize
d 

st
ud

y w
ith

 co
st

-
eff

ec
tiv

en
es

s a
na

ly
sis

: 
12

 re
gi

on
s a

nd
 4

58
 h

ea
lth

 
fa

cil
ity

 a
re

as
, w

ith
 st

ag
ge

re
d 

im
pl

em
en

ta
tio

n

of
 c-

IP
Tp

-S
P 

vs
 IP

Tp
-S

P 
in

 a
nt

en
at

al
 ca

re
 o

nl
y

IC
ER

 o
f I

PT
p-

SP
Co

st
 o

f d
el

iv
er

y o
f 3

 IP
Tp

-S
P 

do
se

s, 
co

st
-e

ffe
ct

iv
en

es
s o

f 
c-

IP
Tp

-S
P,

 D
AL

Ys
 a

ss
oc

ia
te

d 
w

ith
 cl

in
ica

l m
al

ar
ia

, n
eo

na
ta

l 
m

or
ta

lit
y,

 a
na

em
ia

 a
t d

el
iv

er
y,

 
lo

w
 b

irt
hw

ei
gh

t, 
an

d 
IC

ER

Re
pe

at
ed

 cr
os

s-
se

ct
io

na
l s

ur
ve

ys
 in

 
w

om
en

 ≤
6 

m
on

th
s 

po
st

pa
rt

um

··
M

ea
n 

ag
e 

25
–2

7·
8 

ye
ar

s 
(S

D 
5·

7–
7·

2)
; fi

rs
t 

pr
eg

na
nc

y 
in

 
48

4/
17

52
 (2

7·
6%

) 
w

om
en

18
21

5

CH
W

=c
om

m
un

ity
 h

ea
lth

 w
or

ke
r. 

c-
IP

Tp
-S

P=
in

te
rm

itt
en

t p
re

ve
nt

iv
e t

re
at

m
en

t w
ith

 su
lfa

do
xi

ne
–p

yr
im

et
ha

m
in

e d
el

iv
er

ed
 b

y 
co

m
m

un
ity

 h
ea

lth
 w

or
ke

rs
 (i

n 
ad

di
tio

n 
to

 a
nt

en
at

al
 ca

re
). 

DA
LY

=d
isa

bi
lit

y-
ad

ju
st

ed
 li

fe
-y

ea
r. 

IC
ER

=i
nc

re
m

en
ta

l c
os

t-
eff

ec
tiv

en
es

s r
at

io
. I

PT
p-

SP
=i

nt
er

m
itt

en
t p

re
ve

nt
iv

e t
re

at
m

en
t w

ith
 su

lfa
do

xi
ne

–p
yr

im
et

ha
m

in
e.

 IS
T=

in
te

rm
itt

en
t m

al
ar

ia
 sc

re
en

in
g 

an
d 

tr
ea

tm
en

t i
f d

ia
gn

os
tic

 te
st

 is
 p

os
iti

ve
. *

Ra
ng

es
 p

ro
vi

de
d 

w
he

n 
th

e 
in

fo
rm

at
io

n 
on

 a
ge

 a
nd

 g
ra

vi
di

ty
 w

er
e 

no
t 

av
ai

la
bl

e 
fo

r t
he

 w
ho

le
 sa

m
pl

e 
siz

e,
 b

ut
 o

nl
y 

by
 su

bg
ro

up
s. 

†I
n 

th
e 

su
bg

ro
up

 w
ith

 st
ill

bi
rt

h 
in

fo
rm

at
io

n 
(n

=6
71

1)
, 1

22
5 

(1
8·

3%
) w

om
en

 w
er

e 
in

 th
ei

r fi
rs

t p
re

gn
an

cy
. ‡

CH
W

 in
clu

de
d 

tr
ad

iti
on

al
 b

irt
h 

at
te

nd
an

ts
, d

ru
g-

sh
op

 v
en

do
rs

, c
om

m
un

ity
 

re
pr

od
uc

tiv
e 

he
al

th
 w

or
ke

rs
, a

nd
 a

do
le

sc
en

t p
ee

r m
ob

ili
se

rs
. §

De
no

m
in

at
or

 fo
r t

w
o 

or
 m

or
e 

IP
Tp

-S
P 

do
se

s w
as

 w
om

en
 w

ho
 h

ad
 re

ce
iv

ed
 o

ne
 d

os
e o

f I
PT

p-
SP

. ¶
Co

m
bi

ne
s d

at
a 

fro
m

 O
ke

do
-A

le
x 

et
 a

l (
20

20
)38

 a
nd

 O
ke

do
-A

le
x 

et
 a

l (
20

22
).39

 ||
Co

m
bi

ne
s 

da
ta

 fr
om

 A
lo

ns
o 

et
 a

l (
20

22
)40

 a
nd

 fr
om

 E
ng

ui
ta

-F
er

na
nd

ez
 e

t a
l (

20
20

)41
 a

nd
 is

 p
ar

t o
f t

he
 st

ud
y 

re
po

rt
ed

 in
 G

on
za

le
z e

t a
l (

20
23

).35
,3

6  **
Th

es
e 

ar
e 

co
st

 a
na

ly
se

s o
f s

om
e o

f t
he

 st
ud

ie
s a

lre
ad

y 
lis

te
d.

 M
bo

ny
e 

et
 a

l (
20

08
)43

 is
 th

e 
co

st
 a

na
ly

sis
 o

f t
he

 st
ud

y 
re

po
rt

ed
 in

 M
bo

ny
e 

et
 a

l (
20

07
)13

; t
he

 st
ud

y 
re

po
rt

ed
 in

 O
ro

ba
to

n 
et

 a
l (

20
16

)25
 in

clu
de

d 
a 

co
st

 a
na

ly
sis

; C
ire

ra
 e

t a
l (

20
23

)42
 is

 th
e 

co
st

 a
na

ly
sis

 o
f t

he
 st

ud
y 

re
po

rt
ed

 b
y G

on
za

le
z 2

02
3.

35
,3

6  

Ta
bl

e 1
: S

tu
dy

 ch
ar

ac
te

ris
ti

cs



Articles

www.thelancet.com/lancetgh   Vol 12   September 2024	 e1464

antenatal care. CHWs commonly complained about 
insufficient resources,10,40 the need for transportation, and 
inadequate remuneration.40

Six overarching themes on facilitators of c-IPTp 
emerged (appendix p 27).

First, trust in and the traits of CHWs played an 
important role in the success of c-IPTp. IPTp-SP 
uptake was facilitated when CHWs were said to be 
kind, approachable, and sympathetic,13 and when they 
reminded women about their next dose.33 Other attributes 
included CHWs’ commitment regardless of incentives, 

CHW’s finding IPTp-SP easy to deliver, and CHWs’ 
acknowledgment of their role in improving health in the 
community.10 The possibility of having both male and 
female CHWs for home visits was considered an asset; 
male CHWs were thought to be able to sensitise and 
convince husbands to support their wives’ participation, 
and female CHWs were considered appropriate for 
pregnancy-related issues.13 Trust was an important 
facilitator of c-IPTp. Women trusted CHWs who they 
were familiar with—ie, from the same community13 or 
relatives.33 Trust also stemmed from perceived 

Figure 2: Forest plot showing the effect of interventions with CHW involvement on coverage of IPTp-SP by dose of IPTp-SP, sub-Saharan Africa, 2008–23
Sample size and prevalence percentages represent the raw data. CHW=community health worker. c-IPTp-SP=intermittent preventive treatment with sulfadoxine–pyrimethamine delivered by CHWs (in 
addition to antenatal care). c-IST=intermittent screening and treatment delivered by CHWs. ICC=intra-cluster correlation coefficient. RCT=randomised controlled trial. *Intervention by CHWs to promote 
antenatal care attendance and IPTp-SP coverage. †Adjusted for clustering with an ICC of 0·06 for studies that did not have an estimate adjusted for clustering available. These include Mbonye (2007; 
Uganda),8,13 Msyamboza (2009; Uganda),9 Ndyomugyenyi (2009; Uganda),33 Okeibunor (2011; Nigeria),34 Orobaton (2016; Nigeria),25 Rubenstein (2022; Malawi),32 and Wangalwa (2012; Kenya).37 For 
Gutman (2020; Burkina Faso) an ICC of 0·09 was used as reported by the study for IPTp-SP.11 ‡Denominator for two or more IPTp-SP doses was women who had received one dose of IPTp-SP. 

Subgroup, DL (I2=85·9%, p=0·0077)
Rubenstein (2022); Malawi32

Gutman (2020); Burkina Faso11

≥5 IPTp-SP doses

Subgroup, DL (I2=56·5%, p=0·10)
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competence and linkage with health facilities.40,41 CHW 
selection by the community was found to be a crucial 
factor in building trust.40,41

Second, CHW capabilities and their role in linking the 
community with health facilities was highlighted in 
several settings.10,40 CHWs were thought to bridge the 
gap where understaffing prevented health-care 
providers from reaching remotes areas33 and, therefore, 
needed to be integrated with health facilities with 
appropriate supervision.13 Both health-facility providers 
and CHWs considered training and ongoing supervision 
to provide c-IPTp essential and noted c-IPTp could 
alleviate health-facility providers’ workload.10,40 CHW 

training credentials were recommended to be made 
public to increase community confidence in CHW 
competencies.40

Third, CHW accessibility was a big factor in driving 
demand for c-IPTp. Increased c-IPTp uptake was seen in 
Uganda, where CHWs were easily accessible and 
convenient.13 The convenience of not having to walk long 
distances to a health facility was also recognised.40 Health-
care providers appreciated that CHWs could reach women 
who do not attend antenatal care.13

Fourth, community sensitisation and engagement 
played a crucial role in c-IPTp uptake. Sensitisation in 
Uganda increased women’s knowledge of malaria in 

≥3 antenatal care visits
Gies (2008); Burkina Faso30,31

Cosmic (2018); Burkina Faso28,29

Cosmic (2018); The Gambia28,29

Ndyomugyenyi (2009); Uganda33

Rubenstein (2022); Malawi32

Subgroup, DL (I2=0·0%, p=0·531)

≥4 antenatal care visits
Gies (2009); Burkina Faso30,31

Cosmic (2018); Burkina Faso28,29

Cosmic (2018); The Gambia28,29

Kayentao (2023); Mali20

Ndyomugyenyi (2009); Uganda33

Gutman (2020); Burkina Faso11

Rubenstein (2022); Malawi32

Mbonye (2007‡); Uganda8,13

Wangalwa (2012); Kenya37

Gonzalez (2023); DR Congo35,36

Gonzalez (2023); Madagascar35,36

Gonzalez (2023); Nigeria35,36

Gonzalez (2023); Mozambique35,36

Subgroup, DL (I2=90·3%, p<0·0001)

Heterogeneity between groups: p=0·008

≥2 antenatal care visits
Gies (2009); Burkina Faso30,31

Cosmic (2018); Burkina Faso28,29

Cosmic (2018); The Gambia28,29

Cosmic (2018); Benin28,29

Ndyomugyenyi (2009); Uganda32

Rubenstein (2022); Malawi32

Msyamboza (2009); Uganda9

Subgroup, DL (I2=88·1%, p<0·0001)

≥1 antenatal care visit
Gies (2009); Burkina Faso30,31

Cosmic (2018); Burkina Faso28,29

Cosmic (2018); The Gambia28,29

Cosmic (2018); Benin28,29

Kayentao (2023); Mali20

Ndyomugyenyi (2009); Uganda33

Gutman (2020); Burkina Faso11

Okeibunor (2011); Nigeria34

Subgroup, DL (I2=82·1%, p<0·0001)

c-IPTp-SP
c-IPTp-SP
c-IPTp-SP
c-IPTp-SP
c-IPTp-SP
c-IPTp-SP
c-IPTp-SP
c-IPTp-SP
c-IPTp-SP
CHW home visits
Antenatal care* and c-IST
Antenatal care* and c-IST
Antenatal care*

c-IPTp-SP
c-IPTp-SP
Antenatal care* and c-IST
Antenatal care* and c-IST
Antenatal care*

c-IPTp-SP
c-IPTp-SP
c-IPTp-SP
Antenatal care* and c-IST
Antenatal care* and c-IST
Antenatal care* and c-IST
Antenatal care*

c-IPTp-SP
c-IPTp-SP
c-IPTp-SP
CHW home visits
Antenatal care* and c-IST
Antenatal care* and c-IST
Antenatal care* and c-IST
Antenatal care*

1485
912

1291
1172

64
129
114
66

288
2360

207
900

49

114
288
207
198
743

174
114
288
542

1008
900

49

245
66

288
2576

188
207
198

49

26·7
49·2
47·8
35·5
40·8
23·9
31·6
44·7
32·1
39·7

0·9
53·6
10·1

47·6
50·3

6·3
40·4
62·3

30·7
52·9
66·9
55·0
80·5
94·9
34·1

49·8
56·1
71·5
91·7
56·5
46·9
47·9
37·2

698
597
333
439

64
32

115
66

276
2233

196
900
103

115
276
196
198
801

175
115
276
429
952
900
103

204
66

276
2536

149
196
198
103

36·0
50·7
36·9
30·4
25·5
32·5
26·7
37·7
14·7
31·8

1·2
42·1

6·3

44·7
43·2

6·5
35·8
42·3

43·0
52·4
59·5
58·0
78·9
92·8
28·3

39·6
54·4
69·4
88·1
56·4
47·1
47·9
36·0

1·17 (1·00 to 1·36)
0·74 (0·67 to 0·82)
0·97 (0·91 to 1·04)
1·30 (1·16 to 1·45)
1·17 (1·03 to 1·32)
1·60 (1·12 to 2·29)
0·72 (0·57 to 0·92)
1·19 (0·93 to 1·53)
1·19 (0·95 to 1·48)
2·18 (1·66 to 2·86)
1·25 (1·08 to 1·43)
0·76 (0·21 to 2·78)
1·28 (1·01 to 1·55)
1·61 (0·85 to 3·04)

1·13 (1·06 to 1·20)
1·07 (0·96 to 1·21)
1·17 (1·03 to 1·33)
0·98 (0·60 to 1·60)
1·13 (1·02 to 1·25)
1·47 (0·91 to 1·92)

1·00 (0·92 to 1·08)
0·71 (0·64 to 0·80)
1·02 (0·96 to 1·08)
1·13 (1·05 to 1·21)
0·95 (0·80 to 1·09)
1·01 (0·90 to 1·09)
1·02 (0·99 to 1·04)
1·20 (1·04 to 1·39)

1·02 (1·00 to 1·04)
1·25 (1·14 to 1·38)
1·03 (0·96 to 1·11)
1·03 (1·00 to 1·07)
1·05 (1·02 to 1·07)
1·00 (0·99 to 1·01)
1·00 (0·99 to 1·01)
1·00 (0·99 to 1·01)
1·03 (0·97 to 1·09)

100·00%
9·73%
9·96%
9·62%
9·51%
6·45%
8·12%
7·97%
8·37%
7·66%
9·34%
1·19%
8·44%
3·62%

100·00%
29·62%
25·33%

1·70%
40·41%

2·94%

100·00%
13·29%
16·35%
15·94%
10·93%
14·42%
17·69%
11·38%

100·00%

17 (0 to 36) 

13 (6 to 20)

0 (–8 to 8)

2 (0 to 4)
2·96%
4·41%

11·11%
15·38%
19·60%
20·19%
20·15%

6·21%

–26 (–33 to –18)
–3 (–9 to 4)
30 (16 to 45)
17 (3 to 32)
60 (12 to 129)

–28 (–43 to –8)
19 (–7 to 53)
19 (–5 to 48)

118 (66 to 186)
25 (8 to 43)

–24 (–79 to 178)
28 (1 to 55)
61 (–15 to 204)

7 (–4 to 21)
17 (3 to 33)
–2 (–40 to 60)
13 (2 to 25)
47 (–9 to 92)

–29 (–36 to –20)
2 (–4 to 8)

13 (5 to 21)
–5 (–20 to 9)

1 (–10 to 9)
2 (–1 to 4)

20 (4 to 39)

25 (14 to 38)
3 (–4 to 11)
3 (–0 to 7)
5 (2 to 7)
0 (–1 to 1)
0 (–1 to 1)
0 (–1 to 1)
3 (–3 to 9)Cluster-RCT

Cluster-RCT
Cluster-RCT
Cluster-RCT
Cluster-RCT
Quasi-experimental parallel group
Cluster-RCT
Quasi-experimental parallel group

Cluster-RCT
Cluster-RCT
Cluster-RCT
Cluster-RCT
Quasi-experimental parallel group
Cluster-RCT
Quasi-experimental parallel group

Cluster-RCT
Cluster-RCT
Cluster-RCT
Quasi-experimental parallel group
Cluster-RCT

Cluster-RCT
Cluster-RCT
Cluster-RCT
Cluster-RCT
Quasi-experimental parallel group
Cluster-RCT
Cluster-RCT
Quasi-experimental parallel group
Before and after
Before and after
Before and after
Before and after
Before and after

Design Intervention Intervention 
group, n

Events, % Control
group, n

Events, % Risk ratio (95% CI)† Weight,% IPTp-SP increase, 
% (95% CI)

0·25 1 4

Figure 3: Forest plot showing the effect of interventions with CHW involvement on antenatal care attendance by number of antenatal care visits, sub-Saharan Africa, 2007–23
Sample size and prevalence percentages represent the raw data. CHW=community health worker. c-IPTp-SP=intermittent preventive treatment with sulfadoxine–pyrimethamine delivered by CHWs (in 
addition to antenatal care). c-IST=intermittent screening and treatment delivered by CHWs. ICC=intra-cluster correlation coefficient. RCT=randomised controlled trial. *Intervention by CHWs to promote 
antenatal care attendance and IPTp-SP coverage. †Adjusted for clustering with an ICC of 0·06 for studies that did not have an estimate adjusted for clustering available. These include Mbonye (2007; 
Uganda),8,13 Msyamboza (2009; Uganda),9 Ndyomugyenyi (2009; Uganda),33 Okeibunor (2011; Nigeria),34 Orobaton (2016; Nigeria),25 Rubenstein (2022; Malawi),32 and Wangalwa (2012; Kenya).37 For 
Gutman (2020; Burkina Faso) an ICC of 0·09 was used as reported by the study for IPTp-SP.11 ‡Denominator for two or more IPTp-SP doses was women who had received one dose of IPTp-SP.



Articles

www.thelancet.com/lancetgh   Vol 12   September 2024	 e1466

pregnancy and convinced them of the benefits of 
IPTp-SP.13 Sensitisation of community members to 
remind or accompany women to the health facility 
supported antenatal care referrals by CHWs, especially 
when the first dose was required at the health facility.10,40 
CHWs in Burkina Faso believed involvement of the 
community was crucial to fostering community–clinic 
partnerships.10 Community members in Nigeria felt 
community played an important role in the sustainability 
of c-IPTp by being involved and contributing funds.39

Fifth, women’s knowledge on malaria, positive view of 
sulfadoxine–pyrimethamine and c-IPTp, and perceived 
benefits were motivating factors for c-IPTp uptake. 
Women took sulfadoxine–pyrimethamine because they 
wanted to have healthy babies and an absence of side-
effects after the first IPTp dose meant that they were eager 
to get a second dose.13 Women were satisfied with c-IPTp 
and preferred receiving sulfadoxine–pyrimethamine in 
the community than at a health facility.38 CHWs and 
health providers were positive about c-IPTp across 
multiple studies and settings because the strategy was 
thought to improve reach and community health.10,33,39,40

Sixth, support from husbands and relatives was found 
to promote antenatal care attendance and IPTp uptake. 
Studies that targeted men during sensitisation improved 
levels of support, including accompanying wives to the 
health facility, providing transport fees, therefore 
improving referral observance, especially when the first 
dose was required at the health facility.13

Three studies assessed the difference between the cost 
or cost-effectiveness of delivering IPTp-SP in the 
community and of delivering IPTp-SP in the health 

facility.25,42,43 We compared studies against the CHEERS 
checklist and, overall, they were good quality. The studies 
done in Uganda, Nigeria, Madagascar, DR Congo, and 
Mozambique found community-based approaches to 
be cost-effective, with low-cost ratios per 1–3 doses, and 
incremental cost-effectiveness ratios ranging from 
US$1·1 to $543 per disability-adjusted life-year averted 
depending on the country and the threshold used 
(table 2).

Discussion
We assessed available quantitative and qualitative 
information on CHW involvement to improve IPTp-SP 
coverage. Overall, community-based approaches with 
CHW involvement with or without IPTp-SP delivery had 
a positive effect on the uptake of IPTp-SP and, in most 
studies, did not decrease antenatal care visits; however, 
study heterogeneity was high. In subgroup analyses, the 
effect of CHW involvement on receiving three or more 
IPTp doses was lower in cluster-randomised controlled 
trials compared with other designs. Among studies in 
which CHWs delivered IPTp-SP, we found no difference 
in coverage of three or more IPTp doses in studies in 
which the first dose was provided by the CHW versus 
antenatal clinic. Facilitators of c-IPTp included trust in 
CHWs, CHW traits and capabilities, well-established 
linkages between CHWs and the health system, 
community knowledge on malaria and the benefits of 
IPTp-SP, and community engagement.

In the study in Mozambique,35,36 the authors attributed 
the decreased antenatal care visits to the effect of 
a tropical cyclone and suggested that high baseline levels 

Country Study 
period

Outcome Health facility 
cost, US$

Community cost, 
US$ or DALYs

Difference Incremental cost-
effectiveness ratio, US$

Mbonye (2008)43 Uganda 2003–05 Sulfadoxine–
pyrimethamine pills

$447·15 $316·63 $130·51 $1·1 per DALY

Mbonye (2008)43 Uganda 2003–05 Supply of IPTp-SP $1461·86 $1887·78 $425·92 ··

Mbonye (2008)43 Uganda 2003–05 Transport and time 
to seek IPTp-SP

$1374·46 $1399·02 $24·56 ··

Orabaton (2016)25 Nigeria 2015 3 doses of IPTp-SP $6·98 $0·9–1·45 ·· ··

Orabaton (2016)25 Nigeria 2015 4 doses of IPTp-SP $9·21 $1·21–1·89 ·· ··

Cirera (2023)42 DR Congo 2018–21 Incremental cost ·· $6138–47 177 
per 100 000 women

··

Cirera (2023)42 DR Congo 2018–21 DALYs 396 ·· $15–119 per DALY averted

Cirera (2023)42 Madagascar 2018–21 Incremental cost ·· $5552–31 552 
per 100 000 women

·· ··

Cirera (2023)42 Madagascar 2018–21 DALYs ·· 591 ·· $9–53 per DALY averted

Cirera (2023)42 Mozambique 2018–21 Incremental cost ·· $10 202–53 221 
per 100 000 women

·· ··

Cirera (2023)42 Mozambique 2018–21 DALYs ·· 98 ·· $104–543 per DALY averted

Cirera (2023)42 Nigeria 2018–21 Incremental cost ·· $667–28 645 
per 100–000 women

·· ··

Cirera (2023)42 Nigeria 2018–21 DALYs ·· 435 ·· $2–66 per DALY averted

IPTp-SP=intermittent preventive treatment of malaria in pregnancy with sulfadoxine–pyrimethamine. DALY=disability-adjusted life-year. 

Table 2: Outcomes and cost and cost-effectiveness of IPTp-SP vs health facility delivery 
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of IPTp-SP might reduce intervention effects.35,36 We 
explored this hypothesis in a subgroup analysis using 
cutoff points for baseline or control group coverage of 
IPTp-SP and antenatal care. We did not see an effect of 
either IPTp-SP or antenatal care baseline levels for the 
cutoff points used (appendix 2 pp 11–12, 17). In further 
subgroup analyses, increases in IPTp-SP uptake were 
seen when CHWs delivered IPTp-SP versus other 
strategies (ie, antenatal care promotion without c-IPTp) 
and when CHWs were allowed to administer the first 
dose of IPTp-SP compared with when the first dose of SP 
was to be given in the antenatal clinic. Although c-IPTp 
was the most frequently used strategy in our review, we 
found no significant difference in effect between c-IPTp 

and CHW promotion of antenatal care and intermittent 
screening and treatment provision.

For most studies, CHWs were already engaged in the 
health system, which might have contributed to 
community trust and familiarity with CHWs, increasing 
c-IPTp acceptance among women.13,33,39–41 A review on the 
effectiveness of CHWs in the provision of basic 
preventive and curative services noted the greatest effect 
when CHWs worked in their own communities, as found 
in our review.44 In the studies assessed here, participants 
and health-facility providers expressed the need for 
greater integration between the health system and the 
community, with CHWs forming the bridge. This finding 
was highlighted in another review, which found that 
CHWs should be integrated into the health system to 
ensure sustainability.5

Training, close supervision, and accompaniment of 
CHWs by health facility providers were important for 
effective c-IPTp. Sunguya and colleagues similarly found 
that lack of training decreases a community’s confidence 
in CHWs.5 Resource allocation also plays an important 
role in CHW capacity to effectively carry out tasks, 
including for transportation and remuneration.5 
Although we lacked sufficient data to assess effectiveness 
of c-IPTp by the ratio of CHWs to pregnant women, 
workload seems to play a role in CHW effectiveness. 
Bigirwa and colleagues reported that for CHWs to be 
effective, the ratio of CHWs per population must be ideal 
and the volume of services they deliver adapted.44

Gender inequities stemming from traditional gender 
roles were important barriers in CHWs ability to deliver 
services as found in a review by Kok and colleagues, who 
found that maternal and newborn health services were 
more appropriate for female CHWs, whereas male 
CHWs were more effective at engaging men.45 
Programmes therefore need to consider gender roles in 
c-IPTp implementation.

Women having a positive view of sulfadoxine–
pyrimethamine as an effective antimalarial was 
a facilitator of c-IPTp, as found in our previous review.7 
Increased awareness of IPTp-SP among women and 
their husbands was associated with an increase in the 
uptake of IPTp-SP in another review.2 We found 
community sensitisation and engagement to be 
essential for effective c-IPTp, in line with a Cochrane 
review in which women were more likely to consider 
interventions with community engagement and 
consistent messaging by CHWs than those without.46 
Community-based approaches with engaged 
communities might enable countries to achieve their 
target IPTp-SP coverage.2 Our theory of how women’s, 
CHW’s, and community factors interact to improve 
IPTp-SP uptake can be a useful tool for framing c-IPTp 
planning and implementation.

The low cost of c-IPTp reported by one study25 and its 
cost-effectiveness by two studies42,43 suggest c-IPTp is 
a suitable intervention in sub-Saharan African countries, 

• Training and supervision
• Provision of IPTp-SP stock
• Transportation
• Remuneration

• Male and female community 
health workers

• Capable and confident

• Home visits

Community health workers
perceived to be competent

Women’s positive view of IPTp-SPSupport from Husbands or 
relatives

Understanding of community 
health workers' roles

Community health workers 
trusted by women

Access to community health 
workers and c-IPTp-SP

Women’s increased awareness
Increased knowledge of malaria 
in pregnancy

Community engagement

Community sensitisation

Acceptability of c-IPTp-SP

Increased c-IPTp-SP uptake

• Community health workers
selected by community

Health system factors
Community factors
Women factors

Figure 4: Theory of how women, community, and CHW factors promote c-IPTp-SP acceptability and uptake
Our line-of-argument theory posits that when the community is informed and sensitised about the consequences 
of malaria in pregnancy, and of the role of CHWs in the promotion of antenatal care or administration of IPTp-SP, 
they are more likely to engage. An engaged community where women receive information and support can weigh 
the benefits against the fear of side effects. The community is also more involved in fostering the link between 
CHWs and the health system by contributing to CHW selection and being aware of the training and supervision 
they receive. These actions build community and women’s trust in CHWs, making them more receptive to 
receiving IPTp-SP from CHWs. Targeted training of a sufficient number of male and female CHWs on c-IPTp-SP, in 
addition to adequate resources, remuneration, transportation and supervision, increase CHW competence and 
capacities to meet pregnant women’s needs. Subsequently, women’s trust in CHWs increases and women 
accept SP from CHWs. By conducting home visits, CHWs increase women’s access to IPTp-SP and its uptake. 
CHW=community health worker. c-IPTp-SP=intermittent preventive treatment with sulfadoxine–pyrimethamine 
delivered by CHWs. IPTp-SP=intermittent preventive treatment with sulfadoxine–pyrimethamine.
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especially when integrated into the existing health 
system. However, these results should be interpreted 
with caution. None of the studies used the CHEERS 
checklist for reporting. Only one study compared the 
incremental cost-effectiveness ratio (ICER) of c-IPTp 
with facility IPTp-SP delivery. Even though one study 
compared the ICER of c-IPTp with that of health facility 
delivery, the comparison used an assumed c-IPTp 
delivery through a programmatic mode.

A strength of this review is that we included all available 
studies to assess the effects, barriers and facilitators, and 
costs of community-based approaches on IPTp-SP and 
antenatal care coverage. There are several limitations. 
The effects on some outcomes were more pronounced in 
studies using a before-and-after design compared with 
randomised controlled trials, and these designs are 
subject to confounding because of the absence of 
randomisation. Given the relationship with time and the 
presence of control groups, the interventions in studies 
were assumed to result in the change in IPTp coverage. 
However, alternative explanations might exist for the 
associations; some studies noted contextual factors and 
conditions that might have affected the lack of effects, 
such as weather events that affected the antenatal care 
infrastructure and antenatal care visits,35,36 or sulfadoxine–
pyrimethamine stock issues.32 Another limitation was 
the diversity of the effect measures; we used RRs, which 
could be calculated from the raw data available from all 
studies, requiring adjustment for clustering for which 
we used an ICC from two studies. The results using the 
reported range of ICC were robust and similar. The 
paucity of qualitative studies nested within the trials did 
not permit further exploration to identify for whom and 
how c-IPTp worked best. We found high heterogeneity 
for most analyses and could not do further subgroup 
analyses because of insufficient information available. 
Only one study assessed costs for beneficiaries. No study 
assessed the sustainability of CHW involvement. 
Furthermore, inclusion of only published studies might 
have missed unpublished experiences and might have 
biased the overall outcomes.

Our findings suggest that the involvement of CHWs in 
the promotion or delivery of IPTp-SP can increase 
IPTp-SP uptake without decreasing antenatal care visits 
and can be cost-effective. Community sensitisation in 
addition to the training of trusted CHWs are important 
for the success of interventions. Public health officials 
and policy makers could consider integrating community-
based IPTp-SP strategies for the prevention of malaria in 
pregnancy.
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