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Estimating the global costs of vitamin A capsule 
supplementation: A review of the literature
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Abstract

Background. Vitamin A supplementation reduces child 
mortality. It is estimated that 500 million vitamin A cap-
sules are distributed annually. Policy recommendations 
have assumed that the supplementation programs offer 
a proven technology at a relatively low cost of around 
US$0.10 per capsule.

Objectives. To review data on costs of vitamin A sup-
plementation to analyze the key factors that determine 
program costs, and to attempt to model these costs as a 
function of per capita income figures.

Methods. Using data from detailed cost studies in 
seven countries, this study generated comparable cost 
categories for analysis, and then used the correlation 
between national incomes and wage rates to postulate a 
simple model where costs of vitamin A supplementation 
are regressed on per capita incomes.

Results. Costs vary substantially by country and 
depend principally on the cost of labor, which is highly 
correlated with per capita income. Two other factors 
driving costs are whether the program is implemented 
in conjunction with other health programs, such as 
National Immunization Days (which lowers costs), and 
coverage in rural areas (which increases costs). Labor 
accounts for 70% of total costs, both for paid staff and for 
volunteers, while the capsules account for less than 5%. 
Marketing, training, and administration account for the 
remaining 25%.

Conclusions. Total costs are lowest (roughly US$0.50 
per capsule) in Africa, where wages and incomes are 
lowest, US$1 in developing countries in Asia, and 
US$1.50 in Latin America. Overall, this study derives 
a much higher global estimate of costs of around US$1 
per capsule.

Key words: Micronutrient interventions, vitamin A 
capsule supplementation cost studies

Introduction

Worldwide, between 100 and 140 million children 
between the ages of 6 and 59 months have vitamin A 
deficiency, which contributes both to blindness and to 
poor immune function, which in turn increases the 
severity of diarrhea and measles [1–4]. Every year 1.2 
to 3.0 million children die from the effects of vitamin 
A deficiency [5]. Reducing vitamin A deficiency would 
greatly contribute to achieving Millennium Develop-
ment Goal Four, “Reduction in child mortality,” and 
its target of reducing by two-thirds the mortality rate 
among children under 5 years of age.

The problem of vitamin A deficiency in developing 
countries is inextricably linked to poverty. Low incomes 
constrain families’ abilities to purchase the diverse 
foods they need for a nutritious and balanced diet with 
adequate amounts of vitamin A. Maternal vitamin A 
deficiency results in low concentrations of vitamin 
A in breastmilk, predisposing infants to deficiency. 
This is exacerbated by an inadequate dietary intake of 
vitamin A during the complementary feeding period. 
Finally, illness can worsen vitamin A status because of 
a reduced food intake from anorexia, malabsorption, 
and increased excretion in urine [6].

To redress vitamin A deficiency, megadose vitamin 
A capsules are administered twice yearly to preschool 
children in many developing countries, often in con-
junction with the Expanded Program of Immunization 
(EPI). As noted by UNICEF:
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The impact of vitamin A supplementation on 
reducing child mortality is comparable to—if not 
greater than—that of any single immunization 
against a childhood disease. Long known as a 
cause of blindness, vitamin A deficiency (VAD) 
has increasingly been recognized over the past 
decade as significantly heightening children’s risk 
of dying from such common diseases as measles 
and diarrhea.[3]

There is, however, relatively limited evidence on the 
costs of vitamin A capsule supplementation programs 
and their coverage and effectiveness [7]. Policy rec-
ommendations to date have assumed that vitamin A 
supplementation programs offered a proven technol-
ogy at relatively low cost, which has been based on an 
estimate (see, for example, Levin et al. [8]) of US$0.10 
per capsule in the World Development Report Investing 
in Health [9]. This figure was based on the findings of 
three studies: a 1978 study in Haiti [10], with a reported 
cost of US$0.13 per capsule delivered, and 1975 stud-
ies in Indonesia and the Philippines, both reporting 
costs of US$0.10 per capsule [11]. The cost estimates 
derived from these three studies are discussed briefly 
in Appendix 1. Applying a 3% annual inflation factor to 
this estimate of US$0.10 (in 1978 prices) gives a cost of 
US$0.25 per capsule delivered expressed in 2004 prices, 
or US$0.50 per child for two capsules per year.

The present study updates these estimates by review-
ing detailed country-level cost studies on vitamin A 
capsule supplementation programs in seven countries, 
and provides a comparative analysis of the key factors 
that affect program costs. A full understanding of pro-
gram costs is crucial for both effective policymaking 
and efficient allocation of resources.

Our analysis shows that the costs of vitamin A 
capsule supplementation programs are determined 
primarily by labor costs incurred in the distribution of 
the capsules, which account for approximately 70% of 
total costs. The cost of the capsules themselves, which 
is 2 to 4 US cents (US$0.02 to 0.04) per capsule [12], 
represents only 5% of total program costs. The remain-
ing 25% of costs are associated with promotional cam-
paigns, training, and other expenses. Using the higher 
program costs documented in this paper, we estimate 
that the average global cost of distributing each cap-
sule is approximately US$1, a figure four times that 
commonly used, although this average varies widely 
by region. In general, costs are lowest in low-income 
Africa and highest in Latin America.

Methods

To supplement and update previous findings, a search 
was conducted of PubMed, Cab-abstracts, and the 
Library of Congress for additional studies of the costs 

of vitamin A capsule programs. Unpublished reports 
were also solicited from donors and programs work-
ing on micronutrient interventions. Only two detailed 
cost studies, for Nepal [13] and the Philippines [14], 
were found in the published literature. In addition to 
these two published studies, six unpublished studies 
were also included.� Additional details are provided 
in Appendix 2.

Among these eight studies, detailed ex post cost 
analyses were available for five countries: Ghana 
(Rassas et al. 2003, unpublished), Guatemala (Phillips 
et al. 1994, unpublished), Nepal (Fiedler [13]), the 
Philippines (Fiedler et al. [14]; Capistrano et al. 1998, 
unpublished), and Zambia (Rassas et al. 2004, unpub-
lished). Feasibility studies for proposed vitamin A 
capsule supplementation programs in both Peru (Ureta 
et al. 1998, unpublished) and South Africa (Hendricks 
et al., 1998, unpublished) included sufficiently in-depth 
and comprehensive data that could also be used.

Since this paper was written, another study focus-
ing on Tanzania has been completed [15]. This study 
is, however, not included in the present analysis. Also, 
PATH Canada is attempting to collect more compre-
hensive and up-to-date information on costs of vitamin 
A interventions, including supplementation, using 
annual project accounts and questionnaires [16].

To compare costs across studies, outlays in local 
currency were converted into US dollars for the year in 
which the study was conducted. The exchange rate was 
taken from the World Development Indicators 2004, 
and costs were converted to 2004 US dollars by using 
the inflation adjustment factors published by the US 
Bureau of Labor Statistics.

To examine the studies according to type of cost, five 
broad cost categories were identified:
» Capsules (includes the cost of transporting the cap-

sules).

� Capistrano M, Dado D, Maglalang H, Magpantay MV, 
Juban NR. Cost-effectiveness analysis of vitamin A inter-
vention programs in the Philippines. Manila, 1998 (mimeo-
graph).

Hendricks M, Saitowitz R, Fiedler J. An economic analysis 
of vitamin A interventions in South Africa. Washington, DC: 
OMNI Project, 1998. 

Phillips M, Sanghvi T, Suarez R, McKigney J, Vargas V, 
Wickham C. The costs and effectiveness of three vitamin A 
interventions in Guatemala. Working Paper No. 2. Nutrition 
Cost-Effectiveness Studies. Washington, DC: International 
Science and Technology Institute, 1994.

Rassas B, Hottor JK, Anerkai OA, Kwame M, Agble R, 
Nyaku A. Cost analysis of the national vitamin A supplemen-
tation program in Ghana. Washington, DC: US Agency for 
International Development, 2003.

Rassas B, Nakamba P, Mwela C, Mutemwa R, Mulenga B, 
Siamusantu W, Taylor T. Cost analysis of the national vitamin 
A supplementation program in Zambia. Washington, DC: 
MOST Project, 2004.

Ureta N, Cabada RV, Campos M. Cost-effectiveness of 
vitamin A interventions in Peru. Final report. Washington, 
DC: OMNI Project, 1998. 
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» Training (includes the cost of initial training and 
refresher costs, but excludes labor).

» Promotion (includes radio and television advertise-
ments, advertisements in cinemas, pamphlet distri-
bution, audio cassettes played at village gatherings, 
and posting of signs, but excludes labor).

» Personnel (includes costs of field staff and the oppor-
tunity cost of the time of volunteers). Labor costs 
were divided into three components: (1) the cost of 
permanent and shared government staff who worked 
year-round and who dedicated time to plan, organ-
ize, and implement the vitamin A capsule program; 
(2) the cost of temporary paid labor hired for pro-
gram-specific tasks (this included drivers, trainers, 
enumerators, communications specialists, monitors, 
and supervisors); and (3) an imputed cost of unpaid 
volunteer labor. Labor costs for additional workers 
hired to support the activities of full-time staff were 
classified as “program-specific” costs under com-
ponent (2) and included activities such as technical 
assistance, awareness creation and social mobiliza-
tion, national-level planning, and implementation.

  To impute a value of unpaid volunteer labor under 
component (3), an estimate of the number of days 
worked by volunteer per year was obtained; this was 
multiplied by a country-specific minimum wage rate 
to provide an economic value for their time.

  Under component (1), the number of days worked 
by full-time government workers exclusively on 
the vitamin A capsule program was multiplied 
by their daily salary rate equivalent to obtain the 
salary cost. Other personnel costs include salaries 
of administrative personnel and of staff responsible 
for promotional and educational campaigns. For the 
Philippines, we excluded the time spent on follow-up 
after the campaign from cost calculations to ensure 
comparability across studies.

» Other (includes expenses that do not fall explicitly 
into any of the other four categories: for example, 
vehicles, buildings, computers, paper, and other 
office expenses).
As will be shown, the cost of vitamin A capsule 

programs is largely a function of the expense of labor 
employed to distribute the capsules. Salaries and 
wage rates, in turn, are closely linked to per capita 
income [17]. These two relationships suggest that a 
simple model may be used to estimate the relation-
ship between the cost of capsule distribution and per 
capita income, whereby the costs of vitamin A capsule 
adjusted to 2004 values are regressed on per capita 
incomes, using a semilogarithmic formulation. Data 
on per capita incomes were obtained from the World 
Development Indicators database [18].

Although wage rates would be a more appropriate 
variable to use as a proxy for labor costs than per capita 
income, data for several of the countries included in 
this study are not available in the international wage 

rate database developed by the International Labor 
Organization (ILO). Freeman et al. [17], using the 
ILO database of available countries, showed a strong 
correlation between wages and per capita income in 
all countries. They argued that “the principal forces 
that affect the occupational wage structure around the 
world are the level of gross domestic product per capita 
and unionization/wage-setting institutions” and recom-
mended using per capita income as a proxy where wage 
rate data were not available. This is the approach taken 
here, although it should be noted that we are unable to 
capture the differential rates of change of wages of the 
three components of labor over time.

Results

Total costs and their distribution

The results of the cost studies for the seven countries 
are summarized in table 1, while table 2 provides a 
disaggregation of these costs by the categories delin-
eated above. The total cost per capsule delivered is 
lowest in Ghana (US$0.51) and Zambia (US$0.61) 
and highest in higher-income countries such as South 
Africa (US$2.27) and Peru (US$2.22). In general, costs 
are lower in Africa (except South Africa) than in Latin 
America.

The cost of the vitamin A capsule itself is low, 
representing an average of 4% of the total cost for all 
seven countries. The capsules cost US$0.02 each, and 
transportation costs to deliver the capsules to port 
range from US$0.02 to US$0.04, for an estimated cost 
of US$0.04 per capsule [19]. The estimated annual cost 
for buying and transporting the vitamin A capsules is 
thus relatively small—20 million dollars per year (4 
cents × 500 million children per year) for the entire 
developing world.

Training activities averaged about 5% of total costs, 
but were somewhat higher in Nepal and Peru. Promo-
tional costs averaged 12% of total costs, with higher 
than average costs in Nepal, the Philippines, and South 
Africa. For example, in Nepal, more than 25,000 leaflets 
are printed for each vitamin A capsule distribution 
campaign. International agencies sometimes support 
the development and broadcasting of vitamin A cam-
paign radio spots, some of which are broadcast on radio 
channels with subnational (i.e., regional) coverage.

Personnel costs account for the lion’s share of all 
costs; in all cases, field staff account for more than 
one-half of total costs, including the opportunity cost of 
the time of volunteers. Because 70% of the costs associ-
ated with distributing vitamin A capsules are related 
to personnel costs, countries with low wage rates and 
per capita incomes (e.g., Nepal) have lower costs than 
those with higher wage rates and per capita incomes 
(e.g., South Africa). Given the large share of personnel 



310 O. Neidecker-Gonzales et al.

TA
BL

E 
1.

 S
um

m
ar

y 
of

 co
st

 st
ud

ie
s i

n 
se

ve
n 

co
un

tr
ie

s

St
ud

y 
fe

at
ur

e
G

ha
na

a
G

ua
te

m
al

ab
N

ep
al

c
Pe

ru
d

Ph
ili

pp
in

es
e

So
ut

h 
A

fr
ic

af
Za

m
bi

ag

To
ta

l c
os

t i
n 

lo
ca

l c
ur

re
nc

y 
re

po
rt

ed
 in

 st
ud

y
13

,6
72

,0
00

,0
00

35
7,

78
0

92
,5

20
,0

00
24

,6
84

,1
24

.3
6

83
4,

00
0,

00
0

16
,3

00
,0

00
7,

80
4,

00
0.

00
Lo

ca
l c

ur
re

nc
y

C
ed

i
Q

ue
tz

al
Ru

pe
e

N
ue

vo
 S

ol
Pe

so
Ra

nd
Kw

ac
ha

Ex
ch

an
ge

 ra
te

 fr
om

 lo
ca

l c
ur

re
nc

y 
to

 U
S$

4,
79

4.
00

5.
00

55
.2

0
2.

66
40

.0
0

6.
13

3.
61

To
ta

l c
os

t f
or

 e
va

lu
at

io
n 

ye
ar

 (U
S$

) 
2,

85
1,

89
8

71
,5

56
1,

72
5,

00
0

9,
27

3,
05

2
20

,8
50

,0
00

2,
66

4,
00

9
2,

16
3,

10
7

Ye
ar

 st
ud

y 
w

as
 e

va
lu

at
ed

20
00

19
91

19
96

19
97

19
98

19
99

20
04

Ye
ar

s e
la

ps
ed

 fr
om

 2
00

4 
sin

ce
 st

ud
y 

ev
al

ua
tio

n
4

13
8

7
6

5
0

To
ta

l c
os

t (
co

ns
um

er
 p

ric
e 

in
de

x 
in

fla
tio

n 
fa

ct
or

) (
20

04
 

U
S$

)
3,

21
5,

50
6.

02
10

5,
68

6.
84

2,
18

5,
17

8.
39

11
,4

35
,7

23
.4

8
24

,9
61

,9
82

.0
2

3,
09

5,
13

7
2,

16
3,

10
7

Po
pu

la
tio

n 
do

se
d 

re
po

rt
ed

 in
 st

ud
y

3,
17

5,
80

6
42

,6
80

1,
33

0,
36

6
3,

12
1,

83
0

6,
50

0,
00

0
68

0,
00

0
1,

76
8,

00
0

C
ov

er
ag

e 
at

 th
e 

tim
e 

of
 e

va
lu

at
io

n 
(%

 o
f t

ar
ge

t p
op

ul
a-

tio
n)

89
%

45
%

80
%

–8
5%

80
%

–9
4%

88
%

58
%

–8
5%

88
%

Es
tim

at
ed

 co
st

 p
er

 c
ap

su
le

 (2
00

4 
U

S$
) 

0.
51

1.
24

0.
82

1.
83

*
1.

92
2.

27
0.

61
Pe

r c
ap

ita
 g

ro
ss

 n
at

io
na

l i
nc

om
e 

(2
00

4 
U

S$
)

38
0

2,
19

0
25

0
2,

36
0

1,
17

0
3,

63
0

40
0

� 
C

os
ts

 w
er

e 
hi

gh
 fo

r P
er

u 
du

e 
to

 a
 c

al
cu

la
tio

n 
us

in
g 

th
e 

do
or

-t
o-

do
or

 ap
pr

oa
ch

. I
nt

eg
ra

tio
n 

w
ith

 th
e 

Ex
pa

nd
ed

 P
ro

gr
am

 o
f I

m
m

un
iz

at
io

n 
an

d 
N

at
io

na
l I

m
m

un
iz

at
io

n 
D

ay
s w

ou
ld

 re
du

ce
 co

st
s.

a.
 R

as
sa

s B
, H

ot
to

r J
K

, A
ne

rk
ai

 O
A

, K
w

am
e M

, A
gb

le
 R

, N
ya

ku
 A

. C
os

t a
na

ly
sis

 o
f t

he
 n

at
io

na
l v

ita
m

in
 A

 su
pp

le
m

en
ta

tio
n 

pr
og

ra
m

 in
 G

ha
na

. W
as

hi
ng

to
n,

 D
C

: U
S 

A
ge

nc
y 

fo
r I

nt
er

na
tio

na
l D

ev
el

op
m

en
t, 

20
03

.
b.

 P
hi

lli
ps

 M
, S

an
gh

vi
 T

, S
ua

re
z R

, M
cK

ig
ne

y 
J, 

Va
rg

as
 V

, W
ic

kh
am

 C
. T

he
 co

st
s a

nd
 ef

fe
ct

iv
en

es
s o

f t
hr

ee
 v

ita
m

in
 A

 in
te

rv
en

tio
ns

 in
 G

ua
te

m
al

a.
 W

or
ki

ng
 P

ap
er

 N
o.

 2
. N

ut
rit

io
n 

C
os

t-
Ef

fe
ct

iv
en

es
s S

tu
di

es
. 

W
as

hi
ng

to
n,

 D
C

: I
nt

er
na

tio
na

l S
ci

en
ce

 a
nd

 T
ec

hn
ol

og
y 

In
st

itu
te

, 1
99

4.
c. 

Fi
ed

le
r [

13
].

d.
 U

re
ta

 N
, C

ab
ad

a 
RV

, C
am

po
s M

. C
os

t-
ef

fe
ct

iv
en

es
s o

f v
ita

m
in

 A
 in

te
rv

en
tio

ns
 in

 P
er

u.
 F

in
al

 re
po

rt
. W

as
hi

ng
to

n,
 D

C
: O

M
N

I P
ro

je
ct

, 1
99

8.
 

e. 
Fi

el
dl

er
 e

t a
l. 

[1
4]

 C
ap

ist
ra

no
 M

, D
ad

o 
D

, M
ag

la
la

ng
 H

, M
ag

pa
nt

ay
 M

V,
 Ju

ba
n 

N
R.

 C
os

t-
ef

fe
ct

iv
en

es
s a

na
ly

sis
 o

f v
ita

m
in

 A
 in

te
rv

en
tio

n 
pr

og
ra

m
s i

n 
th

e 
Ph

ili
pp

in
es

. M
an

ila
, 1

99
8 

(m
im

eo
gr

ap
h)

.
f. 

H
en

dr
ic

ks
 M

, S
ai

to
w

itz
 R

, F
ie

dl
er

 J.
 A

n 
ec

on
om

ic
 a

na
ly

sis
 o

f v
ita

m
in

 A
 in

te
rv

en
tio

ns
 in

 S
ou

th
 A

fr
ic

a.
 W

as
hi

ng
to

n,
 D

C
: O

M
N

I P
ro

je
ct

, 1
99

8.
g. 

Ra
ss

as
 B

, N
ak

am
ba

 P,
 M

w
el

a 
C

, M
ut

em
w

a 
R,

 M
ul

en
ga

 B
, S

ia
m

us
an

tu
 W

, T
ay

lo
r T

. C
os

t a
na

ly
sis

 o
f t

he
 n

at
io

na
l v

ita
m

in
 A

 su
pp

le
m

en
ta

tio
n 

pr
og

ra
m

 in
 Z

am
bi

a.
 W

as
hi

ng
to

n,
 D

C
: M

O
ST

 P
ro

je
ct

, 2
00

4.



311Estimating the global costs of vitamin A capsule supplementation

or labor costs, it is useful to examine its composition 
in greater detail (table 3).

The contribution of volunteer labor ranges from 20% 
of total costs in Ghana to 30% in Nepal. Volunteers 
account for 82% to 95% of the total number of work-
ers, whereas the number of days worked per year per 
volunteer varies from 7 to 14. Even though paid labor 
represents only 10% of the total number of workers 
involved in capsule distribution, paid labor costs range 
from 20% to 40% of total program costs.

Factors affecting costs

Costs of integrated versus stand-alone programs

Total vitamin A capsule program costs are higher for 
stand-alone programs than those integrated with or 
“piggy-backed” on other health interventions such 
as National Immunization Days; for the latter, fixed 
costs, including personnel costs, can be shared between 
the two activities. Table 4 presents the data from the 
Philippines study, which is the only study that directly 
compared the costs of stand-alone and piggy-backed 
programs.

In Ghana, Guatemala, and Nepal, the cost studies 
were based on twice-yearly stand-alone campaigns. In 
Zambia, the vitamin A capsule distribution program 
was integrated into two Child Health Weeks. The Peru 
and South Africa feasibility studies provided costs for 
both stand-alone and combined programs.

Rural versus urban costs

The difference between costs in rural versus urban 
areas is analyzed in the Philippines and Peru cost 

studies. The Philippines report estimates that the 
cost in rural areas (US$3.16 per capsule) is 3.7 times 
more than in urban areas (US$0.85 per capsule). More 
workers and more time are needed to reach dispersed 
rural populations. In Peru the differences were not as 
sharp as in the Philippines but were still important. For 
example, the cost per child in metropolitan Lima was 
$3.33, as compared with US$3.85 for the relatively less 
accessible jungle areas.

Direct financial outlays

The foregoing analysis has used estimates of “eco-
nomic” costs, which are higher than “financial” costs 
or the direct expenditures that developing country 
governments incur. The lower the financial costs, 
the more likely it is that programs will be sustained. 
Because permanent government employees are paid on 
an annual basis and unpaid volunteers do not receive a 

TABLE 2. Distribution of costs in the seven countries studied (percentage of total costs)

Component Ghana Guatemala Nepal Peru Philippines
South  
Africa Zambia

Simple  
average

Capsule 4 10 5 2 2 4 4 4
Training 4 2 10 12 2 1 5 5
Promotion 10 2 17 5 18 22 7 12
Personnel 67 80 60 76 71 68 65 70
Other 15 6 8 5 7 5 19 9

TABLE 3. Labor costs and number of volunteers and paid workers

Countrya

Temporary 
paid labor 

(“program-
specific costs”)

Permanent 
salaried staff

Imputed value 
of volunteer 

labor
Total labor 

costs No. of  
volunteers

No. of paid 
workersLabor costs for evaluation year—US$ (% of total costs)

Ghana 199,633 (7) 1,140,759 (40) 570,380 (20) 1,910,772 65,182 8,346
Nepal 172,500 (10) 345,000 (20) 517,500 (30) 1,035,000 40,000 2,000
Philippines 1,876,500 (9) 8,340,000 (40) 4,587,000 (22) 14,803,500 900,000 200,000
Zambia 173,049 (8) 757,087 (35) 475,884 (22) 1,406,020 45,450 5,050

a. Guatemala, South Africa, and Peru were excluded because the studies did not mention the use of volunteer labor, which is assumed  
to be zero.

TABLE 4. Philippines: ratio of costs of stand-alone program 
to those of program integrated with National Immunization 
Days

Component Ratio 
Personnel 2.7
Supply and materials 1.4
Transportation 1.3
Snacks 1.2
Information and education communications 1.2
Other 1.1
Total cost 2.0
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salary per se, these two categories are not included in 
the direct financial costs incurred by the governments 
under “program-specific” costs. Shared capital costs are 
also excluded. Direct financial outlays are described 
as “program-specific costs” in the studies and refer to 
costs incurred at the margin for items such as capsules; 
supplies; transportation; information, education, and 
communication; and hiring of temporary labor. In 
Zambia, 39% of total costs are considered program 
specific. The figure is 28% for Ghana.

International funding

International funding can be crucial in sustaining 
vitamin A capsule supplementation programs. Table 5 
shows that international funding as a percentage of 
total financial costs varies widely, from 10% in the 
Philippines to 95% in the Guatemala pilot program. 
International organizations play a vital role in both sup-
plying vitamin A capsules and funding program com-
ponents. Some large programs, such as that in Nepal, 
are heavily dependent on international funding.

Estimating costs for countries worldwide

Figure 1 shows the results of the regression relating 
costs of vitamin A capsules to per capita incomes. As 
per capita income increases, there is an increase in 
the cost of distributing supplements. As outlined in 
the note at the bottom of figure 1, the regression line 
provides approximate estimates for the costs of capsule 
distribution across regions: US$0.50 per capsule in 
low-income Africa, US$1 in Asia, and $US1.50 in Latin 
America. This result is consistent with the preliminary 
findings from the PATH Canada study for countries 
such as Uganda. For some countries the cost per cap-
sule can be as high as US$3.50 [16].

Discussion

The cost per vitamin A capsule delivered ranges from 
US$0.45 to US$2.25 in the seven countries analyzed. 
The global per-capsule cost in low-income countries 
was estimated to be approximately US$1, expressed 
in 2004 prices, and is comparable to that estimated 
by Helen Keller International for Africa [20]. Also, 
although our analysis included a relatively small 

TABLE 5. National versus international funding of vitamin A supplementation programs (%)

Funding source Ghana Nepal Guatemala Philippines 
South  

Africaa Peru 

National 73 31 5 90 100% 50
International 27 69 95 10 0 50

a. Personal communication, John L. Fiedler.

FIG. 1. Relationship between vitamin A delivery costs and 
national per capita income. The filled symbols show the 
plot of the cost of distribution of one capsule in 2004 US 
dollars versus per capita income in current US dollars in 
2004. The solid line show the costs including the opportu-
nity cost of volunteer labor valued at the minimum wage (y 
= 0.5675 Ln(x) – 2.591, R2 = 0.73). The per capita income in 
low-income countries with a high prevalence of vitamin A 
deficiency in Africa ranges from US$145 to US$392 in 2002, 
with an average of US$275. These countries include Ethiopia, 
Burundi, Sierra Leone, Eritrea, Malawi, Tanzania, Mozam-
bique, Nigeria, Guinea Bissau, Chad, Rwanda, Madagascar, 
Burkina Faso, Niger, Mali, Sudan, Togo, Kenya, Central 
African Republic, São Tomé and Principe, Uganda, Gambia, 
and Zambia. The “fitted” cost of distribution per capsule 
is approximately US$0.53 at an income level of US$275, as 
estimated from the regression. In Asia, low-income countries 
include Nepal, Cambodia, Yemen, Vietnam, Bangladesh, 
Mongolia, Laos, India, Pakistan, China, Syria, Sri Lanka, 
Indonesia, and the Philippines. In these countries the average 
per capita income is $579, and the fitted cost of distribution 
per capsule is $0.98. In Latin America, low-income coun-
tries include Haiti, Nicaragua, Honduras, Guyana, Bolivia, 
Suriname, Ecuador, Guatemala, Paraguay, El Salvador, 
Jamaica, the Dominican Republic, Colombia, Peru, Saint 
Vincent Grenadines, Belize, and Panama. The average per 
capita income of these countries is US$1,307, and the fitted 
cost of distribution per capsule is approximately US$1.54. 
Countries are selected according to the low income classifi-
cation of the World Bank (WDR 2004 Database: http://web.
worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/  
0,,contentMDK:20420458~menuPK:64133156~pagePK:64
133150~piPK:64133175~theSitePK:239419,00.html). Low-
income economies are those in which the 2002 gross national 
income per capita was $735 or less. Lower-middle-income 
economies are those in which the 2002 gross national income 
per capita was between $735 and $2,935. A simple average 
was used to compute the cost per capsule.



313Estimating the global costs of vitamin A capsule supplementation

number of case studies, the results from the PATH 
Canada study are similar to ours. This is a substantially 
higher estimate than the US$0.10 per capsule presented 
in the 1993 World Development Report, or US$0.25 
expressed in 2004 prices. Our model predicts that 
vitamin A capsule costs are highest in Latin America 
(about $1.50 per capsule), followed by Asia (about 
$1.00 per capsule), and lowest in Africa (about $0.50 
per capsule).

The cost of manufacturing and international ship-
ment is only US$0.02 to US$0.04 per capsule; this rep-
resents less than 5% of the total costs. Approximately 
70% of the total costs are related to labor for delivering 
the capsules to the target population. The remaining 
25% of the costs are associated with administration, 
marketing, planning, organization, and training.

It may cost up to twice as much to deliver capsules to 
rural communities than to urban ones because of the 
greater time and transportation costs associated with 
delivery to dispersed rural populations. Stand-alone 
campaigns also cost significantly more than those 
integrated with National Immunization Days—twice 
as much in the one study (from the Philippines) that 
provided comparative estimates. International fund-
ing apparently plays a critical role in financing the 
vitamin A supplementation programs included in this 
analysis.

Both the data compared in these studies and the 
conclusions drawn from them must be treated with 
caution, and further research is warranted. First, dif-
ferent methods were used to tabulate costs in each of 
the studies, and the classification of costs into specific 
categories was subject to various interpretations. 
There is a need for standardization of cost categories, 
as PATH Canada is attempting to do by looking at 
as many as 25 micronutrient intervention projects. 
A template has been provided by the World Health 
Organization (WHO) that provides a standard listing 
of cost categories involved in any program [21]. Fur-
ther, the issue of scale has not been addressed in this 
paper because of insufficient information. There are 

considerable differences between implementing pilot 
programs such as the one in Guatemala, with a target 
population of less than 40,000, and national programs 
such as that in the Philippines, where more than 3 
million children received capsules. Finally, the greater 
cost of distributing capsules to widely dispersed rural 
populations is also not discussed in detail here, since 
data on comparative costs between urban and rural 
areas were available for only two case studies.

This paper contributes to the larger effort required 
to control vitamin A deficiency by demonstrating 
how highly diverse estimates of the per capsule costs 
of delivering vitamin A capsules can be explained 
by differences in labor costs and wage rates across 
countries. Vitamin A capsule distribution is a proven 
intervention that continues to save lives. Even though 
the costs estimated in this study are higher than those 
previously quoted, the benefit–cost ratios remain high. 
If costs are subject to inflation when cost estimates are 
updated, so also are estimates of benefits. Public health 
can be improved by an expansion of vitamin A capsule 
programs. Nevertheless, there is a continuing need to 
evaluate the comparative costs of various micronutrient 
strategies. Reducing micronutrient malnutrition is key 
to meeting specific Millennium Development Goals. It 
is very likely that target levels for future reductions in 
micronutrient malnutrition—and so also the Millen-
nium Development Goals—will not be met without 
a significant increase in funding for micronutrient 
interventions. Securing the additional funding will 
require not only a thorough review and update of the 
comparative costs of supplementation, fortification, 
biofortification, nutrition education, and other public 
health interventions, but also an analysis of how the 
comparative advantages of these interventions can be 
exploited and programs coordinated. If supplements 
are more expensive to deliver in less densely populated 
rural areas, then strategies such as delivering bioforti-
fied crops that originate in rural areas may be highly 
complementary.
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Estimates of the cost of vitamin A capsule supplemen-
tation presented by the World Bank [9] were based on 
two literature reviews, one conducted by Austin et al. 
[10] and the second by West and Sommer [11] as out-
lined in the table to the right. Because these studies did 
not contain the level of detail required for this paper, 
they were not included in the comparisons.

West and Sommer [11] cite studies from Indonesia 
and the Philippines from 1975. The studies were com-
missioned to evaluate the effectiveness and coverage of 
vitamin A capsule programs. In both studies, the cost 
data are sparse and do not include distribution costs. 
The reported costs were US$0.10 per capsule for both 
countries, including the costs of the capsule and those 
related to transportation but not the capital costs or 
costs for volunteer labor and personnel.

The review by Austin et al. [10] discussed a study 
commissioned by Helen Keller International in Haiti 
in 1978, which was a detailed coverage study that did 

not include distribution costs. The costs ranged from 
US$0.13 to US$0.19, depending on the location of the 
community where the capsules were distributed.

Appendix 1. Studies from the 1970s

Source of 
vitamin A

Country 
and year

Cost per 
person 
(US$) Reference

Sugar forti-
fication

Guatemala 
1976

0.07 Arroyave 
et al. 1979 
[22] 

Capsule Haiti 1978 0.13–0.19 Austin et al. 
[10]

Capsule Indonesia 
and Philip-
pines 1975

0.10 West and 
Sommer 
[11]

Source: Jamison, DT, Breman JG, Measham AR, Alleyne G, Claeson 
M, Evans DB, Jha P, Mills A, and Musgrove P, eds. 2006. Disease 
Control Priorities in Developing Countries, 2nd ed. New York: Oxford 
University Press.
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Using schools and volunteers in Ghana**

At a cost of US$1.02 (2004), the Ghana vitamin A 
capsule supplementation was one of the most cost-
effective of all the interventions reviewed. Although a 
stand-alone intervention, it uses an existing network of 
volunteers through the Ghana Education Service to dis-
tribute the capsules, thereby lowering its administrative 
costs. Teachers distribute capsules to students, who in 
turn distribute the capsules to preschool children (the 
child-to-child strategy), making it an efficient means 
of reaching children. Community-based volunteers, 
trained during the Guinea worm eradication program 
and active in other community health programs, also 
play a vital role on vitamin A distribution days. These 
volunteers are in direct contact with caregivers and 
children and work closely with health workers and 
other community leaders to mobilize beneficiaries, 
administer the vitamin A capsules, and maintain dis-
tribution records.

Using community health volunteers in 
Nepal***

The Nepal program uses an organized volunteer net-
work of female community health volunteers to dis-
tribute vitamin A capsules over 2 days every 6 months. 
Minisurveys report high coverage levels of 85% of the 
target population. The success of the program is partly 
attributed to the 15 days of training on basic medical 
treatment, nutrition, and other health issues as well as 
on provision of the vitamin A capsules. The volunteers 
are associated with local health centers and are given 
preferential consideration in the hiring of maternal 
and child health workers. The incentive of getting a 
permanent job in the local health clinics makes the 
volunteer positions attractive, and the involvement 
of volunteers, in turn, helps to lower the costs of the 
vitamin A capsule program.

Comparing stand-alone versus piggy-
backed interventions in the Philippines*

The cost study of the Philippines is unique in its 
comparison of two interventions, a stand-alone inter-
vention (Micronutrient Days) with a piggy-backed 
intervention (polio National Immunization Day). 
The Micronutrient Days cost twice as much as the 
supplementation campaign combined with the polio 
National Immunization Day. The vitamin A capsule 
program was implemented at the level of the health 
station in the barangay (the smallest administrative 
unit in the Philippines, representing an average of 2,500 
inhabitants). A midwife and four health workers staff 
each clinic and set up four distribution centers that are 
managed by volunteers who distribute the vitamin A 
supplements. In operation since 1993, this program is 
the oldest reviewed in this study and has reached the 
largest number of children (approximately 6.5 million). 
However, volunteer fatigue has caused coverage rates to 
fall since the program started, from nearly 90% (1993) 
to 60% (1999). Better incentives for volunteers have 
been recommended.

Improving cost-effectiveness in Zambia**

The vitamin A capsule program in Zambia is similar to 
the Philippine program in that it has two components. 
One program is a stand-alone effort known as the Child 
Health Week, which includes health interventions such 
as deworming, immunization, and growth monitoring. 
The second program is integrated with polio National 
Immunization Days. Initially vitamin A capsule cov-
erage was low, particularly in remote rural areas with 
poor physical infrastructure, but this improved after 
the Child Health Week program was promoted at the 
national level. The latter has increased awareness of the 
multiple role of the vitamin A capsule program, leading 
to a higher coverage among the target population.

� Fiedler et al. [14]; Capistrano M, Dado D, Maglalang 
H, Magpantay MV, Juban NR. Cost-effectiveness analysis of 
vitamin A intervention programs in the Philippines. Manila, 
1998 (mimeograph).

��  Rassas B, Nakamba P, Mwela C, Mutemwa R, Mulenga B, 
Siamusantu W, Taylor T. Cost analysis of the national vitamin 
A supplementation program in Zambia. Washington, DC: 
MOST Project, 2004.

� Because the South Africa and Peru case studies were 
feasibility cost studies and not actual programs, they are 
not described here but are mentioned in the cost analysis 
section.

�� Rassas B, Hottor JK, Anerkai OA, Kwame M, Agble R, 
Nyaku A. Cost analysis of the national vitamin A supplemen-
tation program in Ghana. Washington, DC: US Agency for 
International Development, 2003.

��� Fiedler [13].

Appendix 2: Summary of Program Cost Studies*
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Complementing sugar fortification in 
Guatemala*

The vitamin A capsule program in Guatemala (1991–
1994) was part of a pilot project organized by a private 
nonprofit organization that was assisting the Ministry 

of Health to deliver basic health services in two munici-
palities. Several surveys had indicated that vitamin A 
deficiency was a problem among children, and thus 
the pilot program was started to provide vitamin A 
capsules to supplement the sugar fortification program 
that was not reaching all rural communities. The pro-
gram used midwives and traditional birth attendants 
as well as community-level volunteers and promoters 
to distribute the capsules among the mainly rural and 
poor population. Involving local helpers who spoke the 
indigenous languages was a key factor in the program’s 
success.

� Phillips M, Sanghvi T, Suarez R, McKigney J, Vargas V, 
Wickham C. The costs and effectiveness of three vitamin A 
interventions in Guatemala. Working Paper No. 2. Nutrition 
Cost-Effectiveness Studies. Washington, DC: International 
Science and Technology Institute, 1994.


