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Abstract 

Background  Implemented in 17 countries to date, seasonal malaria chemoprevention (SMC) is a recommended 
strategy to prevent childhood malaria in areas with seasonal transmission of P. falciparum through monthly admin-
istration of antimalarial medicines. Understanding the costs and resource requirements of SMC delivery is necessary 
for effective planning and resource allocation. This systematic literature review aims to assess the evidence on the cost 
and cost-effectiveness of SMC delivery.

Methods  Following PRISMA guidelines, five databases were systematically reviewed to identify evidence on SMC 
costs and cost-effectiveness published between 2012 and 2023. Studies with defined costing methodologies 
and cost output measures were included, excluding those relying solely on mathematical modeling. Two review-
ers assessed each study for eligibility and extracted cost data, which were adjusted for inflation. Quality assessment 
was completed using the CHEERS checklist.

Results  Six costing studies were identified spanning nine countries. Four studies examined costs during an SMC pilot 
or introduction, one during scale-up, and one costed newly established SMC campaigns through a multi-country 
project. Costs were examined at country level with the financial costs per child receiving a full course of SMC ranging 
from $1.71 to $12.46, while economic costs per child ranged from $2.11 to $29.06. Four studies included a cost effec-
tiveness analysis with incremental cost-effectiveness ratios (ICERs) per clinical malaria case averted ranging from $5.41 
to $138.03; ICER per disability-adjusted life year (DALY) averted from $24.51 to $182.88; and ICER per death averted 
from $688.86 to $18,418.81. Differences in cost estimates stemmed from different factors including variations in cost 
ingredients, scale of the intervention, and study perspectives.

Discussion  The level of detail for reporting SMC costs and cost categories varied greatly by study as did the scale 
of intervention, limiting comparability as well as an understanding of the complete costs and resource requirements 
for SMC implementation. Cost evidence is not from mature programs but from pilots or relatively new campaigns. 
Costs incurred by households and costs of the integrated delivery of SMC with other health interventions were often 
overlooked. Adopting a standardized costing approach for mature SMC programmes could provide a better under-
standing of resource requirements and costs while enhancing study comparability across settings, better informing 
future resource allocation and improving efficiency.
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Background
Malaria remains a significant global health threat as the 
sixth-leading cause of death globally. The malaria burden 
is especially concentrated in the World Health Organiza-
tion (WHO) African region which in 2022 accounted for 
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94% of 249 million total malaria cases and 95% of 608,000 
malaria deaths globally. Children under five years of age 
accounted for 78% of those malaria deaths in the region 
[1]. Malaria prevention technologies continue to evolve 
with several new strategies for vector control, preven-
tive chemotherapy, mass drug administration, and vac-
cines. It is important for countries to understand the 
economic implications of malaria preventive technolo-
gies. However, as domestic and international funding for 
malaria is plateauing, it is crucial for decision-makers 
to have the best possible evidence to make decisions on 
the most effective and efficient strategies for their set-
ting [2]. Therefore, it is important for countries to under-
stand the economic implications of malaria preventive 
technologies.

Seasonal Malaria Chemoprevention (SMC) is consid-
ered a cost-effective intervention for malaria prevention 
[3, 4]. SMC consists of giving children of sulfadoxine–
pyrimethamine (SP) plus amodiaquine (AQ) at 28-day 
intervals, beginning at the start of the high transmission 
season, and continuing for 3–5 monthly cycles, depend-
ing on the local context and disease burden. This main-
tains sufficiently high antimalarial drug concentrations 
in the blood throughout the period of greatest risk [4–8]. 
Since 2012, when SMC was recommended by the WHO 
for children at high risk of severe malaria living in areas 
with seasonal transmission, 17 countries have adopted 
SMC [1]. To date, the average number of children treated 
with at least one dose of SMC increased from about 0.2 
million in 2012 to 49.4 million in 2022, with over half of 
those reached (25.5 million) in Nigeria [1].

Although SMC with sulfadoxine-pyrimeth-
amine + amodiaquine (SP-AQ) has been largely focused 
in the Sahel subregion of sub-Saharan Africa, recent 
evidence demonstrates that the intervention may retain 
its protective effect even in regions with presumed high 
SP resistance, including countries such as South Sudan 
and Mozambique [9, 10]. Additionally, SMC has been 
successfully implemented in conflict settings and vary-
ing geographies [11], highlighting a versatile option for 
malaria prevention that can be adopted by a range of 
countries. Moreover, SMC continues to be scaled up and 
expanded, for example, including options of adding a fifth 
monthly cycle or extending the distribution of SMC to 
older children [12].

To guide resource allocation decisions for malaria, 
this systematic literature review sought to identify peer-
reviewed evidence on the cost and cost-effectiveness of 
SMC. Cost and cost-effectiveness analyses are carried 
out to improve the value for money of healthcare invest-
ments, informing policy or decision makers on where to 
allocate scarce resources for greater public health impact. 
Cost-effectiveness studies are done as part of a complete 

economic evaluation with the aim of comparing the costs 
and corresponding quantified natural units of health 
outcomes (e.g. lives saved, cases averted). The review 
assessed the financial costs (i.e., expenditures) and eco-
nomic costs (i.e., true value of resources), including costs 
such as unpaid volunteer distributors and/or the use of 
equipment associated with the delivery of SMC from 
both the provider and patient perspectives. The review 
also sought to capture details on the cost ingredients and 
SMC delivery methods.

Methods
Search strategy
The completed systematic review followed the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines. Searching was initiated 
with “SMC” and the terms “children,” “IPTi,” “seasonal,” 
“chemoprevention,” “cost,” “cost-effectiveness,” “malaria,” 
and related terms. The full search strategy is outlined in 
Annex 1. Academic journals and databases were reviewed 
over the past 11 years, from 2012, the year the WHO offi-
cially recommended SMC, to October 2023 when the 
search was performed, to identify peer-reviewed studies 
related to SMC costing and cost-effectiveness. PubMed, 
Embase, The Cochrane Central Register of Controlled 
Trials, African Journals Online (AJOL), and EconLit 
were searched. A comprehensive search strategy with key 
terms based on the study population, exposure, and out-
comes of interest was developed in PubMed and adjusted 
to suit other databases.

Article screening and selection
Full-text articles published in English or French from 
January 2012 to October 2023 were eligible for inclusion, 
with the start year corresponding to WHO’s endorse-
ment of SMC. Studies were required to have a defined 
costing methodology and set of costing output measures, 
for example unit cost, cost per person, cost per DALY, 
or cost per service area. Only studies that collected pri-
mary cost data were included in the review. Studies that 
relied on mathematical modeling of cost data originally 
published by other studies were excluded. A complete 
description of inclusion and exclusion criteria can be 
found in Annex 1. Papers that reiterated findings from 
other studies already included in the review were also 
excluded.

Data extraction, standardization, and synthesis
Two reviewers independently conducted searches in the 
six listed databases. Following the removal of duplicates, 
the screening process was conducted at the title, abstract 
and full text levels by two reviewers independently using 
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defined criteria, and any discrepancies were resolved by 
consensus with a third reviewer.

The reviewers extracted relevant study data from 
selected studies using a predetermined template, includ-
ing information on costs, cost-effectiveness, delivery 
methods, and associated factors. Costs and ICERs were 
inflated to 2023 USD to allow comparison between stud-
ies. To present the costs adjusted to a common year, 
delivery costs were calculated using local inflation rates 
for services that were subsequently converted to reflect 
2023 USD, while globally purchased and priced goods 
such as SMC drugs and supplies as well as equipment 
and materials were converted using USD [13]. Findings 
are descriptively presented and discussed while elaborat-
ing on malaria prevention interventions and the related 
primary and secondary outcomes. Data are presented in 
tables for comparison of both the SMC delivery strategy 
as well as the costing studies and outcomes.

Quality assessment of the studies
The quality of the selected studies was assessed 
against the Consolidated Health Economic Evaluation 

Reporting Standards (CHEERS) checklist [14]. The 
28-item checklist was used to assess the economic 
evaluation studies through the online interactive form 
https://​don-​huser​eau.​shiny​apps.​io/​CHEERS/ sum-
marized in Table  1 and attached as in Annex 2. The 
checklist describes the minimum amount of informa-
tion which should be provided in each category when 
reporting economic evaluations.

Results
Literature search
In total, six studies which included primary cost data 
were selected for the final analysis [3, 15–19]. The 
study selection process and data sources are outlined 
in Fig. 1. Following the initial Boolean operator search 
combination, 4,154 total records were obtained from 
PubMED, EMBASE, Cochrane Library, AJOL, and 
EconLit. After removing 137 duplicates, 4,017 record 
titles were screened according to the inclusion criteria, 
and 170 qualified for abstract screening.

Table 1  CHEERS checklist assessment

CHEERS checklist topics Percentage of 
Articles reported 
(%)

Methods

 Health economic analysis plan 0

 Study population 83

 Setting and location 100

 Comparators 100

 Perspective 100

 Time horizon 100

 Discount rate 83

 Selection of outcomes 100

 Measurement of outcomes 83

 Valuation of outcomes 83

 Measurement and valuation of resources and costs 83

 Currency, price date, and conversion 100

 Rationale and description of model 50

 Analytics and assumptions 100

 Characterizing heterogeneity 67

 Characterizing distributional effects 33

 Characterizing uncertainty 83

 Approach to engagement with patients and others affected by the study 50

Results

 Study parameters 83

 Summary of main results 100

 Effect of uncertainty 100

 Effect of engagement with patients and others affected by the study 0

https://don-husereau.shinyapps.io/CHEERS/
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Characteristics of identified studies
Characteristics of the six eligible studies included in this 
systematic review are highlighted in Table  2. Costing 

studies were published from 2016 to 2021 for SMC cam-
paigns conducted from 2008 to 2016 using various SMC 
distribution methods. Four studies examined costs during 

Fig. 1  Flow diagram of study selection process
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an SMC pilot or introduction [15, 16, 18, 19], one exam-
ined costs during scale-up [17], and one costed newly 
established SMC campaigns through a multi-country 
project [3]. Selected studies included results across nine 
countries: Burkina Faso (n = 1), Chad (n = 1), The Gambia 
(n = 1), Ghana (n = 1), Guinea (n = 1), Mali (n = 2), Niger 
(n = 1), Nigeria (n = 1), and Senegal (n = 3). Five studies 
included costing data on a single country while one study 
assessed the cost in six countries. Study populations 
(children targeted for SMC) ranged from 104,225 in Mali 
to 2,020,597 in Senegal. Four studies excluded children 
over five years old while two studies included children up 
to age ten. Costing studies were published from 2016 to 
2021 for SMC campaigns conducted from 2008 to 2016 
using various SMC distribution methods. These included 
door-to-door distribution, where community health 
workers, supervised by the health post, deliver SMC 
directly to households within a catchment area (Senegal, 
Ghana, Burkina Faso, Chad, The Gambia, Guinea, Mali, 
Niger, Nigeria); fixed point distribution, which involves 
delivering SMC through established locations within the 
routine health system (Mali, Burkina Faso, Chad, The 
Gambia, Guinea, Niger, Nigeria); and mobile point dis-
tribution, where SMC is temporarily distributed through 
health posts or community locations such as schools, 
churches, or open spaces (Mali, Niger). Studies included 
costs of either three (n = 2) or four (n = 3) monthly cycles 
of SMC with SP-AQ and one (n = 1) did not specify the 
number of cycles administered.

As our selection criteria required studies to include 
primary data, all studies included cost estimates, and 
four studies also included cost effectiveness estimates. 
Five of the studies included both financial and economic 
costs, while one included only financial costs. Two of 
the six studies analysed costs from a health system/ser-
vice perspective, where resources required to deliver the 
intervention are identified and measured during imple-
mentation. Four studies presented costs from a pro-
vider perspective, a costing method which accounts for 
all costs incurred by the provider. One of these four also 
looked at the societal perspective, considering the over-
all resources and time which could have been allocated 
for other needs [20]. One study followed a program-
matic perspective, and details the resources provided by 
non-governmental organizations and the government 
separately.

Costs ingredients of SMC delivery
Four of the studies [3, 16, 18, 19] provided detailed infor-
mation on the cost ingredients used to calculate the cost 
per round or annual cost. The studies by Cisse et al. and 
Faye et al. did not report estimates for the cost ingredi-
ents used for their calculations, therefore Tables 3 and 4 

only report the cost ingredients per country for the stud-
ies by Gilmartin et  al., Diawara et  al., Nonvignon et  al., 
and Pitt et  al. [3, 16, 18, 19]. After mapping the costs 
reported by the studies, we organized intervention and 
provider costs into the following categories: SMC drugs 
and supplies; drug transport including supply chain and 
vehicles; drug administration incl. personnel costs, train-
ing, travel and per diem; volunteer stipends; planning 
and management; equipment and materials; information, 
education, social mobilization; and other as shown in 
Tables 3 and 4. Note that studies may have costed more 
categories, however these were not always reported sepa-
rately. These differences in categorization and reporting 
lead to great variability between studies. Three studies 
reported the costs per category whereas one study [18] 
only reported the cost percentages. The percentages were 
applied to the total financial cost and for the other stud-
ies the percentages were recalculated over the total cost.

Studies did report on their methods around annu-
alization of capital costs, but the capital costs were not 
reported separately and, therefore, only financial and 
economic costs were distinguished. Financial costs in 
Table 3 include the unit costs that were actually paid for 
a good or service, i.e. included as a budgetary line, ver-
sus the economic costs which includes the opportunity 
costs of the SMC delivery [21]. Economic costs in Table 4 
reflect the opportunity costs and cover the value of all 
resources used including those not captured in financial 
costs by estimating their value.

In terms of programmatic cost-drivers, drug adminis-
tration costs are a large cost driver, but estimates varied 
greatly from 0.8 to 55.4% of the total financial costs, fol-
lowed by SMC drugs and supplies 19.7–38.8%. Note that 
the drug administration category included a wide range 
of subcategories such as supervision and travel. Because 
certain distribution methods were only included in some 
studies, and each study had different target populations, 
evidence as to which delivery strategy or level had the 
highest drug administration cost was not conclusive. 
Training ranged from 3.9% – 11.0% of the total financial 
costs. Categories that are only reported by a single study 
include travel and per diem, equipment and materials, 
and volunteer stipends. Similarly, only one study reported 
capital costs. Studies that reported costs as “other” 
include examples such as NGO programme manage-
ment and programme management salaries and research 
participation incentives. One study reported high costs 
on data capture (17%), which was grouped under plan-
ning & management [18]. Table 5 shows a mapping of the 
components identified in each study within this review. 
While some components (e.g., training, SMC drugs and 
supplies) were universally costed, others (e.g., trans-
port, per diem and IEC) are only incorporated into some 



Page 9 of 15Ruisch et al. Malaria Journal          (2024) 23:384 	

Ta
bl

e 
3 

Fi
na

nc
ia

l c
os

t f
or

 S
M

C
 d

el
iv

er
y,

 p
er

ce
nt

ag
e 

of
 to

ta
l c

os
t, 

co
st

 p
er

 in
gr

ed
ie

nt
 (c

on
ve

rt
ed

 to
 U

SD
 2

02
3)

1  In
te

rv
en

tio
n 

or
 p

ro
vi

de
r c

os
ts

 in
cl

ud
e 

re
cu

rr
en

t c
os

ts
 (e

.g
., 

pe
rs

on
ne

l c
os

ts
, s

up
pl

ie
s, 

op
er

at
in

g/
m

ai
nt

en
an

ce
, t

ra
in

in
g,

 c
om

m
un

ic
at

io
ns

, e
tc

.) 
an

d 
ca

pi
ta

l (
or

 fi
xe

d)
 c

os
ts

 in
cl

ud
e 

fo
r e

xa
m

pl
e,

 v
eh

ic
le

s, 
bu

ild
in

gs
/

in
fr

as
tr

uc
tu

re
, e

qu
ip

m
en

t, 
tr

an
sp

or
t, 

et
c.

2  S
ee

 T
ab

le
 1

 C
ha

ra
ct

er
is

tic
s 

of
 s

tu
di

es
 in

cl
ud

ed
 fo

r t
he

 s
ea

so
na

l m
al

ar
ia

 c
he

m
op

re
ve

nt
io

n 
(S

M
C)

 c
os

tin
g 

re
vi

ew
 fo

r m
or

e 
de

ta
ils

3  A
dd

in
g 

a 
fo

ur
th

 m
on

th
ly

 S
M

C 
ro

un
d 

w
ou

ld
 b

e 
ex

pe
ct

ed
 to

 in
cr

ea
se

 to
ta

l c
os

ts
 b

y 
∼

28
–3

0%
 (1

9)
. W

e 
om

itt
ed

 th
e 

co
st

 o
f r

es
ea

rc
h 

pa
rt

ic
ip

at
io

n 
in

ce
nt

iv
es

 re
po

rt
ed

 b
y 

th
e 

st
ud

y 
as

 th
es

e 
pe

rt
ai

n 
to

 th
e 

st
ud

y,
 n

ot
 th

e 
SM

C 
in

te
rv

en
tio

n
4  T

he
 s

tu
dy

 re
po

rt
ed

 p
er

ce
nt

ag
es

 fo
r t

he
 c

at
eg

or
ie

s 
in

st
ea

d 
of

 c
os

ts
, t

he
 a

ut
ho

rs
 c

al
cu

la
te

d 
th

e 
co

st
 b

y 
ap

pl
yi

ng
 th

e 
pe

rc
en

ta
ge

s 
to

 th
e 

to
ta

l r
ep

or
te

d 
co

st
. W

e 
gr

ou
pe

d 
th

e 
co

st
s 

of
 th

e 
"d

os
in

g 
ex

er
ci

se
" a

nd
 “s

up
er

vi
si

on
”, 

th
is

 in
cl

ud
es

 tr
an

sp
or

t a
nd

 tr
av

el
 c

os
ts

 a
s 

th
e 

st
ud

y 
di

d 
no

t r
ep

or
t t

he
se

 e
st

im
at

es
 s

ep
ar

at
el

y
5  In

cl
ud

es
 N

G
O

 p
ro

gr
am

 m
an

ag
em

en
t a

nd
 p

ro
gr

am
 m

an
ag

em
en

t s
al

ar
ie

s
6  S

tu
dy

 d
oe

s 
no

t s
pe

ci
fy

 w
hi

ch
 c

os
ts

 a
re

 g
ro

up
ed

 u
nd

er
 “o

th
er

”

In
te

rv
en

tio
n 

or
 p

ro
vi

de
r c

os
ts

1  (%
) a

nd
 U

SD
Bu

rk
in

a 
Fa

so
 (3

)
Ch

ad
 (3

)
G

am
bi

a 
(R

ep
 

of
 T

he
) (

3)
G

ha
na

 (1
8)

G
ui

ne
a 

(3
)

M
al

i (
16

)
M

al
i (

3)
N

ig
er

 (3
)

N
ig

er
ia

 (3
)

Se
ne

ga
l (

19
)

Ta
rg

et
 p

op
ul

at
io

n2
1,

46
2,

03
3

57
3,

76
6

90
,9

25
14

8,
10

4
42

6,
27

8
10

4,
25

5
1,

46
1,

52
0

1,
21

0,
86

3
6,

96
0,

98
7

18
0,

00
0

N
um

be
r o

f m
on

th
ly

 S
M

C 
cy

cl
es

 a
dm

in
ist

er
ed

4
4

4
4

4
4

4
4

4
33

SM
C

 d
ru

gs
 a

nd
 s

up
pl

ie
s, 

in
cl

 d
ru

g 
tr

an
sp

or
t

41
.8

%
42

.3
%

27
.5

%
44

.1
%

44
.8

%
55

.7
%

35
.6

%
19

.8
%

33
.2

%

2,
27

2,
38

7
92

2,
18

5
66

8,
35

0
1,

81
9,

29
0

15
8,

10
6

1,
52

3,
87

7
2,

39
8,

52
6

14
8,

67
9

74
,6

61

D
ru

g 
ad

m
in

is
tr

at
io

n—
sa

la
rie

s, 
su

pe
rv

is
io

n,
 e

tc
4.

6%
4.

5%
3.

0%
56

.0
%

13
.0

%
36

.3
%

3.
3%

12
.6

%
0.

8%
49

.5
%

25
1,

36
3

98
,5

33
72

,8
33

61
5,

84
1

53
7,

48
4

12
8,

19
5

89
,1

01
85

1,
11

2
5,

98
9

11
1,

34
9

Ph
ar

m
ac

o-
vi

gi
la

nc
e,

 d
ru

gs
 fo

r s
id

e-
eff

ec
ts

, e
tc

7.
0%

1.
2%

76
,9

80
2,

62
1

Tr
ai

ni
ng

5.
1%

1.
6%

11
.4

%
11

.0
%

3.
6%

3.
3%

3.
5%

7.
4%

8.
4%

4.
3%

27
9,

99
9

35
,1

03
27

7,
68

4
12

0,
96

9
14

6,
67

5
11

,5
51

94
,7

88
50

2,
02

6
62

,9
56

9,
71

2

Tr
av

el
 /

 p
er

 d
ie

m
29

.4
%

29
.7

%
25

.7
%

20
.8

%
20

.8
%

23
.6

%
31

.6
%

1,
60

1,
07

4
64

7,
38

8
62

3,
58

1
85

6,
21

0
56

8,
30

3
1,

58
9,

77
4

23
7,

53
4

Pl
an

ni
ng

 &
 m

an
ag

em
en

t—
m

ee
tin

gs
, M

&E
, e

tc
15

.0
%

15
.2

%
17

.3
%

19
.0

%
11

.6
%

1.
1%

11
.0

%
15

.8
%

21
.6

%
1.

1%

81
5,

58
4

33
1,

50
5

41
9,

76
9

20
8,

94
6

47
8,

86
5

3,
98

9
30

1,
12

4
1,

06
6,

41
4

16
1,

85
6

2,
48

9

Eq
ui

pm
en

t a
nd

 m
at

er
ia

ls
 u

se
d 

di
sp

en
si

ng
 S

M
C

12
.9

%
9.

5%

45
,6

57
21

,3
91

In
fo

rm
at

io
n,

 e
du

ca
tio

n,
 s

oc
ia

l m
ob

ili
za

tio
n

2.
7%

5.
3%

8.
5%

5.
0%

5.
7%

1.
6%

2.
6%

2.
6%

16
.4

%
1.

2%

14
7,

90
5

11
5,

95
2

20
7,

50
5

54
,9

86
23

6,
10

9
5,

55
4

69
,9

65
17

3,
37

3
12

2,
97

8
2,

65
1

O
th

er
1.

3%
1.

4%
6.

6%
2.

0%
1.

2%
3.

3%
2.

4%
1.

5%

68
,6

89
30

,7
49

16
0,

58
0

21
,9

94
51

,5
58

89
,5

21
16

0,
95

2
10

,9
55

To
ta

l i
n 

U
SD

5,
43

7,
00

1
2,

18
1,

41
5

2,
43

0,
30

2
1,

09
9,

71
5

4,
12

6,
18

9
35

3,
05

3
2,

73
6,

67
9

6,
74

2,
17

8
75

0,
94

7
22

4,
87

5



Page 10 of 15Ruisch et al. Malaria Journal          (2024) 23:384 

Ta
bl

e 
4 

Ec
on

om
ic

 c
os

t f
or

 S
M

C
 d

el
iv

er
y 

by
 p

er
ce

nt
ag

e 
of

 to
ta

l c
os

t, 
co

st
 p

er
 in

gr
ed

ie
nt

 (c
on

ve
rt

ed
 to

 U
S 

20
23

)

1  In
te

rv
en

tio
n 

or
 p

ro
vi

de
r c

os
ts

 in
cl

ud
e 

re
cu

rr
en

t c
os

ts
 (e

.g
., 

pe
rs

on
ne

l c
os

ts
, s

up
pl

ie
s, 

op
er

at
in

g/
m

ai
nt

en
an

ce
, t

ra
in

in
g,

 c
om

m
un

ic
at

io
ns

, e
tc

.) 
an

d 
ca

pi
ta

l (
or

 fi
xe

d)
 c

os
ts

 in
cl

ud
e 

fo
r e

xa
m

pl
e,

 v
eh

ic
le

s, 
bu

ild
in

gs
/

in
fr

as
tr

uc
tu

re
, e

qu
ip

m
en

t, 
tr

an
sp

or
t, 

et
c.

2  T
he

 s
tu

dy
 c

al
cu

la
te

d 
ec

on
om

ic
 c

os
ts

 fr
om

 b
ot

h 
th

e 
pr

ov
id

er
 a

nd
 s

oc
ie

ta
l p

er
sp

ec
tiv

e,
 th

e 
pr

ov
id

er
 c

os
ts

 a
re

 in
cl

ud
ed

 in
 th

e 
ta

bl
e,

 th
e 

so
ci

et
al

 c
os

t w
as

 e
st

im
at

ed
 to

 b
e 

2.
3 

tim
es

 h
ig

he
r

In
te

rv
en

tio
n 

or
 p

ro
vi

de
r c

os
ts

1  (%
) a

nd
 U

SD
Bu

rk
in

a 
Fa

so
 (3

)
Ch

ad
 (3

)
G

am
bi

a 
(R

ep
 

of
 T

he
) (

3)
G

ha
na

 (1
8)

2
G

ui
ne

a 
(3

)
M

al
i (

16
)

M
al

i (
3)

N
ig

er
 (3

)
N

ig
er

ia
 (3

)
Se

ne
ga

l (
19

)

Ta
rg

et
 p

op
ul

at
io

n
1,

46
2,

03
3

57
3,

76
6

90
,9

25
14

8,
10

4
42

6,
27

8
10

4,
25

5
1,

46
1,

52
0

1,
21

0,
86

3
6,

96
0,

98
7

18
0,

00
0

N
um

be
r o

f m
on

th
ly

 S
M

C 
cy

cl
es

 a
dm

in
ist

er
ed

4
4

4
4

4
4

4
4

4
3

SM
C

 d
ru

gs
 a

nd
 s

up
pl

ie
s, 

in
cl

 d
ru

g 
tr

an
sp

or
t

37
.7

%
34

.7
%

25
.9

%
42

.6
%

32
.7

%
51

.9
%

31
.6

%
19

.3
%

18
.4

%

2,
27

2,
38

7
92

2,
18

5
66

8,
35

0
1,

81
9,

29
0

95
,2

82
1,

52
3,

87
7

2,
39

8,
52

6
14

8,
67

9
41

,3
01

D
ru

g 
ad

m
in

is
tr

at
io

n—
sa

la
rie

s, 
su

pe
rv

is
io

n,
 e

tc
4.

2%
3.

7%
2.

8%
80

.9
%

12
.6

%
49

.4
%

3.
0%

11
.2

%
0.

8%
65

.1
%

25
1,

36
3

98
,5

33
72

,8
33

1,
71

8,
53

6
53

7,
48

4
14

3,
52

8
89

,1
01

85
1,

11
2

5,
98

9
14

5,
45

4

Ph
ar

m
ac

o-
vi

gi
la

nc
e,

 d
ru

gs
 fo

r s
id

e-
eff

ec
ts

, e
tc

1.
2%

2,
62

1

Tr
ai

ni
ng

4.
6%

1.
3%

10
.8

%
5.

7%
3.

4%
4.

8%
3.

2%
6.

6%
8.

2%
6.

0%

27
9,

99
9

35
,1

03
27

7,
68

4
12

0,
96

9
14

6,
67

5
14

,0
07

94
,7

88
50

2,
02

6
62

,9
56

13
,4

38

Tr
av

el
 /

 p
er

 d
ie

m
26

.5
%

24
.4

%
24

.2
%

20
.1

%
19

.4
%

20
.9

%
30

.8
%

1,
60

1,
07

4
64

7,
38

8
62

3,
58

1
85

6,
21

0
56

8,
30

3
1,

58
9,

77
4

23
7,

53
4

Vo
lu

nt
ee

r o
pp

or
tu

ni
ty

 c
os

ts
2

9.
9%

17
.9

%
5.

7%
3.

3%
6.

7%
11

.2
%

2.
6%

59
4,

53
1

47
6,

25
6

14
8,

22
3

14
2,

56
9

19
7,

18
8

84
7,

08
0

19
,7

36

Pl
an

ni
ng

 &
 m

an
ag

em
en

t—
m

ee
tin

gs
, M

&E
, e

tc
13

.5
%

12
.5

%
16

.3
%

9.
8%

11
.2

%
1.

7%
10

.3
%

14
.1

%
21

.0
%

1.
8%

81
5,

58
4

33
1,

50
5

41
9,

76
9

20
8,

94
6

47
8,

86
5

4,
99

8
30

1,
12

4
1,

06
6,

41
4

16
1,

85
6

4,
05

3

Eq
ui

pm
en

t a
nd

 m
at

er
ia

ls
 u

se
d 

di
sp

en
si

ng
 S

M
C

9.
4%

6.
1%

27
,4

36
13

,5
25

In
fo

rm
at

io
n,

 e
du

ca
tio

n,
 s

oc
ia

l m
ob

ili
za

tio
n

2.
5%

4.
4%

8.
0%

2.
6%

5.
5%

1.
9%

2.
4%

2.
3%

16
.0

%

14
7,

90
5

11
5,

95
2

20
7,

50
5

54
,9

86
23

6,
10

9
5,

55
4

69
,9

65
17

3,
37

3
12

2,
97

8

O
th

er
1.

1%
1.

2%
6.

2%
1.

0%
1.

2%
3.

1%
2.

1%
1.

4%
1.

4%

68
,6

89
30

,7
49

16
0,

58
0

21
,9

94
51

,5
58

89
,5

21
16

0,
95

2
10

,9
55

3,
11

7

To
ta

l i
n 

U
SD

6,
03

1,
53

2
2,

65
7,

67
2

2,
57

8,
52

5
2,

12
5,

43
1

4,
26

8,
75

8
29

0,
80

5
2,

93
3,

86
6

7,
58

9,
25

8
77

0,
68

3
22

3,
50

9



Page 11 of 15Ruisch et al. Malaria Journal          (2024) 23:384 	

calculations, leading to differences in activities included 
in aggregate cost estimates for SMC delivery. Certain 
ingredients costed by the studies may be hidden, as they 
may have been grouped into broader categories. Some 
studies did not report all the examples listed in Table 5; 
for example, if a study did include cost estimates for SMC 
drugs but not for drug transport, the study still received 
a check mark.

Although pharmacovigilance reporting is considered a 
key element of SMC, only one study explicitly detailed its 
costs. One study assessed SMC cost data as part of a scale 
up package including bed nets, intermittent preventive 
treatment in pregnancy, rapid diagnostic tests, and arte-
misinin combination therapy, presenting the unit cost 
per capita for different combinations of packages [17]. 
In Burkina Faso, Mali, and Niger, SMC was reportedly 
integrated with the provision of rapid diagnostic tests 
for malaria, malaria treatment, malnutrition screening, 

and referrals, but no costing data was reported regarding 
these other services [3].

Cost and cost‑effectiveness of SMC delivery
SMC cost per child and cost-effectiveness values are 
shown in Tables  6 and 7, with the reported unit costs 
varying by study. Five of the six studies reported both 
financial and economic cost estimates. In terms of finan-
cial costs, the cost per round per child ranged from $0.70 
to $4.19 (n = 4), while annual cost per child ranged from 
$1.71 for three cycles in Senegal and ranged from $3.18 
to $12.46 for countries with four cycles of SMC (n = 5). 
Economic costs were higher, with cost per round per 
child ranging from $0.83 to $2.09 (n = 3) and annual 
cost per child ranging from $2.11 to $29.06 (n = 4). 
ICERs, summary measures of the economic value of an 
intervention generated by dividing incremental cost by 
incremental effect of an intervention with a comparator, 

Table 5  Mapping of the cost ingredients reported by each study

Pitt et. al Diawara et. al Nonvignon 
et. al

Gilmartin et. al Faye et. al

SMC drugs and supplies—incl. drug transport, etc X X X X X

Drug administration—incl. salaries, supervision, etc X X X X

Pharmacovigilance X

Training X X X X X

Travel / per diem X

Volunteer stipend X

Planning & management—meetings, M&E, etc X X X X X

Equipment and materials used in dispensing SMC X X X

Information, education, and social mobilization X X X X

Other X X X

Table 6  Cost per child estimates for SMC delivery

* All estimates converted to USD 2023

SMC1 cost per child in USD 2023*

Country, reporting year Cycles of SMC Cost per cycle per 
child (financial)

Cost per cycle per 
child (economic)

Annual cost per child 
(financial)

Annual cost per 
child (economic)

Burkina Faso, 2016 (3) 4 cycles – – 4.29 4.80

Chad, 2016 (3) 4 cycles – – 3.96 4.90

Ghana, 2015 (18) 4 cycles 4.19 – 12.46 29.06

Guinea, 2016 (3) 4 cycles 4.29 4.52

Mali, 2014 (16) 4 cycles 0.93 1.09 3.71 4.36

Mali, 2016 (3) 4 cycles – – 4.01 4.17

Niger, 2016 (3) 4 cycles – – 3.18 3.44

Nigeria, 2016 (3) 4 cycles – – 4.51 5.09

The Gambia, 2016 (3) 4 cycles – – 10.15 10.41

Senegal, 2010 (15) 3 cycles 0.70 0.83 – –

Senegal, 2010 (19) 3 cycles 1.69 2.09 1.71 2.11

Senegal, 2014 (17) - – – 3.07 –
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varied between studies. The ICER per clinical case 
averted ranged from $5.41 to $138.03 (n = 3), ICER per 
DALY averted ranged from $24.51 to $182.88 (n = 3), 
and ICER per death averted from $688.86 to $18,418.81 
(n = 3).

In terms of the integrating SMC with other interven-
tions, one study looked at the cost of DALYs averted 
when SMC was delivered as part of a package with scale-
up for impact (SUFI), including bed nets, intermittent 
preventive treatment in pregnancy, rapid diagnostic tests, 
and artemisinin combination therapy [17]. In Burkina 
Faso, Mali, and Niger, SMC was reportedly integrated 
with the provision of rapid diagnostic tests for malaria, 
malaria treatment, malnutrition screening, and referrals 
[3]; however, data was unavailable on the cost per out-
come of these interventions.

Quality of selected studies
Studies that examined only costs and cost offsets and 
those including economic evaluations were assessed 
per the CHEERS scope [14]. Each of the six articles suc-
cessfully met many of the CHEERS checklist evaluation 
items. With minor exceptions, checklist items pertaining 
to Methods, including ‘Study population’ (#5), ‘Perspec-
tive’ (#8), ‘Time horizon’ (#9), ‘Selection’, ‘Measurement’, 
and ‘Valuation of outcomes’ (#11–13), and ‘Currency, 
price date, and conversion’ (#15) were consistently 
reported across all selected studies. Minor discrepancies 

included the lack of reporting ‘Discount rate’ (#10) in one 
study [19] and ‘Study population’ (#5) in another [17]. 
Three studies [17–19] lacked reporting on ‘Characteriz-
ing distributional effects’ (#19) compared to two studies 
[15, 16] who included it. One study [19] did not report 
‘Characterizing uncertainty’ (#20). None of the selected 
studies included a health economic analysis plan (#4). 
Results topics were also reported consistently across 
studies, except for ‘Effect of engagement with patients 
and others affected by the study’ (#25), which was not 
reported by any of the studies whereas the approach of 
engagement was reported by two studies [3, 17]. These 
discrepancies contribute to the difficulty in comparing 
SMC costs across studies.

Discussion
This systematic review assessed the evidence on the 
cost and cost-effectiveness of SMC delivery, and to our 
knowledge, is the first systematic review documenting 
and comparing detailed cost data of delivering SMC. The 
review provides insights on the resource needs and cost 
drivers of SMC programs to date, cost benchmarks to 
inform future SMC planning and resource allocation, as 
well as recommendations for the standardization of SMC 
costing methods to facilitate cost comparisons and deci-
sion-making. This is especially relevant given fiscal con-
straints among countries with high malaria burdens, the 
emergence of new malaria prevention technologies such 

Table 7  Cost effectiveness of SMC delivery

* All estimates converted to USD 2023

Study Metric Cost in USD 2023* Range Comments

Senegal, 2014 (17) Cost per disability-adjusted life 
years (DALY) averted for Scale Up 
for Impact (SUFI) * + SMC

98.0 78.7–145.8 *Part of a package with SUFI, incl 
bed nets, intermittent preventive 
treatment in pregnancy, rapid 
diagnostic tests, and artemisinin 
combination therapy

Mali, 2014 (16) Financial cost per childhood epi-
sode averted

4.8 3.2–8.1 3% discount, actual coverage 
(75.3%)

Economic cost per childhood 
episode averted

5.4 3.6–9.1

Economic cost per DALY averted 182.9 171.5–194.3

Economic cost per Death averted 18,418.8 17,277.1–19,560.5

Ghana, 2015 (18) Economic cost per additional child 
death averted (provider)

4,254.9 3,964.5–4,828.0 3% discounting, 80% effectiveness

Economic cost per additional child 
death averted (societal)

12,716.8 11,296.7–14,561.6

Economic cost per additional case 
averted (provider)

138.1 128.7–156.7

Economic cost per additional case 
averted (societal)

412.7 366.7–472.6

Burkina Faso, Chad, The Gambia, 
Guinea, Mali, Niger, Nigeria, 2016 
(3)

Cost per malaria case averted 3.7–39.0 3% discounting, 80% effectiveness

Cost per DALY averted 23.7–100.2

Cost per death averted 678.2–2866.4
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as vaccines and monoclonal antibodies [22], and stagnat-
ing reductions in malaria morbidity and mortality [23] 
which have been aggravated by insecticide and antima-
larial drug resistance, difficulty eliminating vector popu-
lations [24], and the rise of invasive urban vectors [25].

Despite the widespread implementation of SMC in 
17 countries to date, only six studies with primary cost 
data on the delivery of SMC were identified published 
between 2016 and 2021, spanning nine countries. Of 
these studies, five captured cost data of SMC pilots (i.e., 
first-time campaigns) while the Gilmartin et  al. study 
is the only one that assessed the cost of large scale and 
established SMC campaigns. This suggests that routine 
cost data from mature SMC programs remains largely 
unpublished since WHO’s recommendation for SMC 
implementation in 2012, contributing to a thin evidence 
base.

The review found a wide variation in the cost per child 
covered with SMC, largely stemming from differences 
in scale (i.e., target populations of campaigns), variation 
in cost ingredients reported, variation in categorization 
of these ingredients, and the perspective of the analysis. 
The total annual financial cost per child covered with 
SMC ranged from $1.71 to $12.46 and the total economic 
cost ranged from $2.11 to $29.06, with drug administra-
tion costs representing the largest cost driver followed 
by SMC drugs and supplies and training. These esti-
mates are slightly higher than those reported by Togo 
et  al. in 2023, which estimated the median cost for full 
SMC treatment at $4.32 [26]. This review also found that 
among the three studies reporting ICERs, SMC is con-
sidered highly cost-effective intervention with the ICER 
per DALY averted ranging from $24.51 to $182.88 in 
seven countries, which is well below the Gross Domes-
tic Product per capita of each of the countries included 
in the studies (Burkina Faso 874.1, Chad 719.4, Ghana 
2,238.2, The Gambia 843.8, Guinea 1663.9, Mali 897.4, 
Niger 618.3, Nigeria 1621.1, Senegal 1746.0 in 2023) [27]. 
These findings are consistent with those by Togo et  al. 
[26] which reviewed 17 peer-reviewed cost effectiveness 
studies without assessing the primary data informing the 
analyses.

The perspectives of SMC cost analyses were largely 
from the provider perspective with only one study cap-
turing caregiver productivity losses. Yet, the limited evi-
dence suggests that households participating in SMC 
campaigns experience considerable opportunity costs in 
terms of lost wages and time spent. The study by Non-
vignon et  al. found that indirect costs accounted for 
about 74% of the total societal costs and 24% of the total 
provider costs. This conflicts with a common assump-
tion that household opportunity costs for SMC are low 
given door-to-door administration [28]. Studies that fail 

to take societal costs into account may underestimate the 
cost of the intervention, resulting in a downward bias of 
the cost effectiveness estimates, though only a dramatic 
shift would truly impact the cost effectiveness of SMC. 
Moreover, one study accounted for costs funded by 
both government and non-governmental organizations 
(NGOs), which played a considerable role in the scale-
up of SMC through the Unitaid-funded ACCESS-SMC 
project. NGOs continue to play a significant role in SMC 
delivery in many countries, adding uncertainty on future 
operations because of their over dependence on donor 
financing.

While studies adhered to most elements in the 
CHEERS checklist, they varied considerably in terms of 
the level of detailed cost ingredients and activities nec-
essary for SMC implementation. This further empha-
sizes the need for standardized reporting of explicitly 
defined SMC cost ingredients and activities needed for 
implementation. For example, Gilmartin et al. [3] explic-
itly reported per diems for volunteer SMC distributors 
in the total cost of SMC delivery. However, other stud-
ies may have grouped these costs with other line items, 
such as delivering to distribution points in Diawara et al. 
[16]. Likewise, delivery methods were not clearly cap-
tured while drug transport and supply chain costs differ 
between a door-to-door approach and fixed site deliv-
ery of SMC. Standardization of costing methodologies, 
accounting for potential differences in delivery meth-
ods, could therefore help to ensure comparability and 
enable specific tailoring of malaria control packages at 
the global, national, and regional levels. Clearly defining 
and outlining the study perspective and the impact of 
mortality and discount rates on ICERs are best practices 
and should also be considered as best practices for future 
studies. These nuances can impact the calculated total 
cost of delivery and should be outlined in a manner that 
allows for comparison between studies, country contexts, 
and delivery methods.

The review highlights the need for clearly defining 
ingredients to ensure clarity on consistency within stud-
ies and opportunities for efficiency and cost reductions 
within SMC delivery. SMC costing definitions must also 
account for different costs per cycle when calculating 
the annual cost per child. For example, cost estimates for 
training may reduce over time, as training needs might 
decrease in frequency or duration after SMC distributors 
gain experience throughout the following cycles. Further 
research should explore how to apply existing method-
ologies to standardize costing SMC such as those devel-
oped by the Immunization Costing Action Network [29]) 
to SMC-specific costing efforts. This is especially impor-
tant when comparing different prevention methods, 
as it gets even more complicated to compare different 
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preventive interventions given the differences in efficacy 
and the target populations.

The significant reduction of malaria in children under 
five years due to SMC, as demonstrated in many recent 
studies, supports the need to sustain and broaden the 
implementation of SMC [30] as part of a comprehensive 
prevention strategy while more evidence on new tech-
nologies is generated. While SMC remains a largely ver-
tical intervention, there may be opportunities for future 
cost-sharing and service integration. Future research 
should consider opportunities for sharing costs with 
other community-based interventions and leveraging 
existing supply chain, transportation, training, and other 
overhead costs of SMC. Recent evidence demonstrates 
the enhanced effectiveness of SMC when combined with 
the Expanded Programme of Immunization, and the new 
RTS, S/AS01 (Mosquirix) [31]. The integration of SMC 
with other community-based health interventions (e.g., 
deworming and vitamin A campaigns, integrated com-
munity case management programmes, IEC) present 
opportunities for leveraging SMC campaigns for greater 
health impact [19].

Limitations
One of the limitations of this review is the low number of 
published studies with primary data identified since 2012. 
Both SMC delivery methods and study heterogeneity fur-
ther complicate our ability to compare across these stud-
ies. To accurately assess the cost and cost-effectiveness 
of SMC there is a need for standardized costing methods 
and reporting including clearly defined ingredients and 
technical approaches as well as units of measurement. 
Standardization is also important to be able to compare 
SMC investments with other malaria prevention meth-
ods, and to answer questions around the possibility of 
integration into existing routine community health ser-
vice delivery.

Conclusions
This is the first systematic review documenting evi-
dence of the cost of delivering SMC. Studies did not cost 
mature programmes, but pilots or relatively new cam-
paigns. The overall lack of research identified from 2012 
onward suggests the need for more up-to-date and rou-
tine SMC costing data to augment the current evidence 
base and enhance the understanding of the resource 
needs of mature SMC programmes to inform planning 
and resource allocation for malaria prevention. Among 
the six studies identified, there was a wide variation in the 
financial and economic cost per child covered with SMC 
given differences in the scale of SMC campaigns, the cost 
ingredients and categories reported, and the perspec-
tive of the analysis. Standardizing an approach to SMC 

costing would facilitate comparability across studies and 
better inform resource needs. Moreover, capturing the 
societal costs of SMC, particularly the opportunity costs 
experienced by households, would allow for a better 
understanding of the full costs of SMC delivery.
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