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Vitamin A, iodine, and iron deficiencies continue 
to affect large numbers of people in most parts of 
the developing world. More than 40% of women in 
developing countries are reported to be anemic, nearly 
20% of people in the developing world suffer from 
iodine deficiency, and approximately 25% of children 
in low-income countries are estimated to have marginal 
deficiencies of vitamin A [1]. The prevalence rates for 
micronutrient – vitamin and mineral – deficiencies are 
highest for Asian countries. In South Asia alone, 36% of 
children are estimated to have subclinical deficiency in 
vitamin A, 25% are estimated to have iodine deficiency, 
and 53% of preschool children are estimated to 
be anemic. The extent of multiple deficiencies in 
preschool children is estimated at 27 to 36% (49–60 
million) in South Asia [1, p.38]. While prevalence rates 
are lower in the East Asia and Pacific regions (in many 
cases half that of South Asia or less), the problem of 
micronutrient deficiencies is nevertheless still severe; 
in East Asia/Pacific 18% of children are estimated to be 
marginally deficient in vitamin A, another18% to have 
deficiencies in iodine, and 14% to be anemic.

The effects of these deficiencies of vitamins and 
minerals can be extensive, affecting health, fitness, 
cognitive development, and behavior in individuals, 
and reducing national productivity and socioeconomic 
development in many countries [2]. The UN in the 
Millennium Development Goals recently affirmed the 
importance of achieving elimination or accelerated 
progress in reducing these deficiencies. 

With support from the Micronutrient Initiative and 
the Centers for Disease Control, and in collaboration 
with UNICEF, Tulane University, School of Public 
Health and Tropical Medicine, Department of 
International Health and Development, New Orleans, 
Louisiana, undertook a research study of country 
experiences in micronutrient deficiency control, in 
2000–2002. University and research partners were 
Emory University (Department of International 
Health), Institute of Nutrition at Mahidol University 
(INMU, Thailand), University of the Philippines at 
Los Baños (UPLB, Philippines), and the Public Health 

Program, University of the Western Cape (UWC, South 
Africa).

The study focuses on programs in South and South 
East Asia—in Bangladesh, Cambodia, China, India, 
Indonesia, Laos, Myanmar, Philippines, Sri Lanka, 
Thailand, and Vietnam; in addition, South Africa 
participated. The project involved a preparatory 
workshop in Bangkok in June 2001, and a satellite 
meeting at the International Union of Nutritional 
Sciences (IUNS) International Congress of Nutrition, 
Vienna, August 2001. At these meetings, participants 
from the different countries gave presentations on 
national programs for control of deficiencies in 
vitamin A, iodine, and iron. The topics were organized 
into program initiation, implementation, and impact. 
These presentations form the case studies section of 
this publication; summaries are given on pages 79–88 
of this issue, with the complete texts of the case studies 
available at inffoundation.org. No summaries or texts 
are available from India and Myanmar. 

National policies for addressing micronutrient 
deficiencies have been widely adopted among countries 
participating in the study. This may be compared with 
experience in other regions of the world. An earlier 
review in 2001 [1] reported that 28 out of 99 developing 
countries (28%) had adopted national policies to 
address all three of the micronutrient deficiencies of 
focus here, and all but 15 countries had policies or 
programs for at least one. For the countries studied 
here, 9 out of the 12 participating countries (75%) 
had, in 2002, adopted national policies for control of 
vitamin A, iodine, and iron deficiencies – thus these are 
more advanced in this aspect than the developing world 
average – making their experience perhaps particularly 
useful for application elsewhere. 

Most of the project countries have implemented 
programs long enough that data are available for 
drawing some conclusions on program effectiveness, 
although rigorous evaluation is scarce. Survey data on 
clinical or biochemical indicators of vitamin A, iodine, 
and iron-deficiency anemia are available for nearly all 
countries participating. Multiple rounds of survey data 
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have assessed the extent of clinical vitamin A deficiency 
(9 countries), goiter (12 countries), and anemia (12 
countries). In addition, nearly all of the project 
countries have subnational or national biochemical 
data (serum retinol) available on vitamin A deficiency 
and 7 of the 12 project countries have biochemical data 
(urinary iodine excretion) available for assessing the 
extent of iodine deficiency disorders. Not all of these 
data, however, were suitable for evaluation purposes. 
But synthesizing across countries, some plausible 
conclusions as to impact could be sought.

Participating project countries were asked to 
prepare a paper describing various aspects of the 
ongoing micronutrient programs in the country; 
these aspects range from how programs were adopted 
to a description of what is known about program 
effectiveness. The overview papers then aim to bring 
together the findings from all project countries in 
order to draw conclusions about common steps to 
program initiation, successful factors for program 
implementation, and approaches for meeting 
programmatic challenges. All three micronutrients 
(vitamin A, iodine, and iron) are compared and 
contrasted in each paper. Details on individual 
country programs can be found in the country case 
study papers. The findings across countries have thus 
been synthesized to propose lessons and conclusions 
from these programs. 

Iodine deficiency is clearly decreasing dramatically, 
largely as a result of the unprecedented achievement 

of iodizing the world’s salt supply. Clinical vitamin A 
deficiency is becoming a thing of the past, plausibly 
accelerated by vitamin A supplementation to a large 
proportion of the developing world’s children. Anemia 
is the least well known and needs new approaches. The 
results show that there has been a rapid expansion of 
micronutrient deficiency control programs, and that 
most of these have gone to scale successfully.

The overall aim of these papers is to provide an 
analysis that can be applied to making future programs 
more effective. On behalf of the Micronutrient 
Initiative, as the major sponsor, and the Department 
of International Health and Development at Tulane 
University, as the lead research institution and 
convener of the meeting on “Successful Micronutrient 
Programs,” we hope that this process will help 
worldwide efforts to reduce and finally eliminate 
micronutrient deficiencies.

Venkatesh Mannar, MS
President, Micronutrient Initiative 

Ottawa, ON, Canada

John B. Mason, PhD
Professor, Department of International 

Health and Development
Tulane University School of Public Health and 

Tropical Medicine 
New Orleans, LA, USA
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Abstract

Internationally recognized research findings on the 
potential health benefits of preventing micronutrient 
deficiencies—especially reduced child mortality from 
vitamin A deficiency and prevention of in utero 
developmental damage and mental retardation from 
iodine deficiency—have contributed to raising the 
awareness of deficiencies and the commitment of many 
governments to their reduction or near-elimination. The 
procedures undertaken to decide on large-scale programs 
followed conventional patterns in the 12 countries 
included in this study (11 Asian countries plus South 
Africa). Thus, a sequence of national surveys, institutional 
arrangements through intersectoral technical committees, 
legislation, incorporation of programs into national 
plans, and resource mobilization, including external 
assistance, was similar for all three micronutrients. 
Vitamin A supplementation twice yearly to children, 
then to women postpartum, has reached the national 
level. Iodized salt is universally adopted at the national 
level in most countries, with a need for continuing efforts 
to reach underserved populations and to implement 
legislation and quality control. Iron programs, usually 
aiming at daily supplementation during pregnancy, have 
been pursued, but with less intensity. However, it is clear 
that these procedures have succeeded in creating a rapid 
expansion of large-scale deficiency-control programs, 
which while evolving are generally being maintained.

Key words: anemia, Asia, fortification, goiter, iodine, 
iron, micronutrients, South Africa, supplementation, 
vitamin A

Introduction

In the last decade, the governments of most develop-
ing nations responded to the declared goals of the 
1990 World Summit for Children [1] by making a 
commitment to major reductions in micronutrient 
deficiencies by the year 2000—especially in vitamin A 
and iodine deficiencies, for which “virtual” elimination 
was the aim; smaller but substantial reductions in iron 
deficiency were also agreed upon. In an effort to meet 
the commitment, the years following the summit saw 
increased commitment to preparation and implemen-
tation of micronutrient-deficiency control measures in 
developing countries. By the early 1990s, micronutrient 
deficiencies had become a priority health concern for 
many governments, leading to large-scale micronutri-
ent-deficiency control programs. By 2001, nearly one-
third of developing countries reporting (28 of 73) had 
adopted policies for the control of all three deficien-
cies [2]. Among the 12 project countries (Bangladesh, 
Cambodia, China, India, Indonesia, Laos, Myanmar, 
Philippines, South Africa, Sri Lanka, Thailand, and 
Vietnam), almost all had, by 2001, adopted national 
policies and implemented national programs to address 
deficiencies in all three micronutrients (the exceptions 
were China, Thailand, and India). South Africa and Sri 
Lanka had policies to address all three micronutrients 
but Sri Lanka had not yet implemented the vitamin A–
supplementation program, and South Africa had not 
yet implemented the vitamin A–supplementation or 
the iron-supplementation program for children.

Across countries and for each of the micronutrients, 
some common processes led to the adoption of these 
national programs. Many countries, for example, 
launched national surveys to document the extent of 
the deficiencies prior to adopting a national program, 
requiring institutional arrangement (such as intersec-
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toral technical committees), and so on. This paper 
assesses the approaches undertaken, considering 
which aspects were important in leading to decisions 
and commitments on programs. Initial strategies and 
their evolution are then included. The primary source 
material is the country case studies. Summaries of the 
case studies are given on pages 79–88 of this issue. 
The complete texts of the case studies are available at 
www.inffoundation.org.

Vitamin A

Steps leading to decisions on programs

Experience across project countries suggests that 
adoption of programs for the control of vitamin A 
deficiency was stimulated by increased awareness 
of internationally available data showing a strong 
association between vitamin A deficiency and mortal-
ity. The process leading to decisions for a vitamin A 
program often included many of the following steps: 
national surveys documenting the extent of vitamin 
A deficiency, national workshops on vitamin A defi-
ciency, establishment of technical committees for the 
control of vitamin A deficiency, and the assistance of 
bilateral and international agencies, often through 
nongovernmental organizations (table 1). An outline 
of the sequence of events for program initiation can 
be found in table 2.

National survey

National surveys were an important first step in leading 

to the decision to adopt national vitamin A programs. 
Those surveys launched prior to the mid-1990s tended 
to collect data on night-blindness and provide esti-
mates of clinical vitamin A deficiency among children 
under five years of age (e.g., Bangladesh, Philippines, 
Vietnam). More recent surveys that have been launched 
have tended to collect data on serum retinol in addition 
to data on clinical indicators of vitamin A deficiency 
(e.g., Bangladesh, Laos, South Africa, Sri Lanka). The 
national surveys established the extent of the vitamin 
A deficiency problem in the countries, and the results 
were linked to international data documenting the 
public health consequences of vitamin A deficiency. 
Documentation of the problem helped to heighten the 
action mobilized for controlling vitamin A deficiency 
at the national level. Survey data available on clinical 
and subclinical vitamin A deficiency are listed in tables 
3 and 4, respectively.

National workshops on vitamin A deficiency

The convening of national workshops on vitamin A 
deficiency (e.g., Cambodia, Vietnam) allowed col-
laborating organizations and government representa-
tives working in the country to become aware of and 
suggest actions to address the problem at the national 
level. In certain cases, national workshops have helped 
to develop proper justification and to consolidate 
action in support of a vitamin A deficiency initiative. 
In Vietnam, for example, the convening of a national 
workshop facilitated commitment to the vitamin 
A–deficiency control project at all levels of the gov-
ernment [4].

TABLE 1. Steps for initiation of vitamin A and iron-supplementation programs and salt iodization

Country

National survey
National committee, 

plan, and/or legislation External assistance

Vitamin A Iodine Iron Vitamin A Iodine Iron Vitamin A Iodine Iron

Bangladesh Yes Yes Yes Yes
Cambodia Yes Yes Yesa Yesa Yes Yesa Yesa Yes Yesa

China b Yes Yes No Yes Yes Yesa Yes
India Yesa Yes No Yesa Yesa

Indonesia Yes Yes Yes Yes Yes
Laos Yes Yes Yes Yes Yes
Myanmar Yes Yes Yes Yes Yes Yes Yes Yes
Philippines Yes Yes Yesa Yesa Yes Yesa Yesa Yesa Yesa

South Africa Yes Yes Yesa No Yesa Yes Yesa Yesa Yesa

Sri Lanka Yes Yes Yes
Thailand No Yes Yes No Yes Yes No Yes
Vietnam Yes Yes Yes Yesa Yes Yes Yesa Yes

a.  Additional data were derived from a global micronutrient survey conducted by Tulane University and the Micronutrient Initiative in 2002. 
Results are available at http://www.tulane.edu/~internut/Countries/countrypage.htm [3]. Blank cells indicate that no information was 
reported.

b.  Survey was conducted at a subnational level.
Source: refs. 4–6, 15, 16, 19, 23–25, 28; also Aung P, Thein A (Ministry of Health, Myanmar). Myanmar. Case studies on nutrition intervention 
programmes of Myanmar. Presentation on Micronutrient Programs, INMU, Bangkok, June 2001.

M. Deitchler et al.
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TABLE 3. Clinical survey data on vitamin A deficiency

Country Survey year Indicatora Sample group (survey coverage)b
Reported preva-

lence (%)

Bangladesh 1982–83 XN Children 6–59 mo 3.6
1983 XN + X1B Preschool children  4.6*
1997 XN Preschool children 0.6
1999 XN Pregnant women 2.7
1999 XN Lactating women 2.4
1999 XN Women, not pregnant or lactating 1.7

Cambodia 1993 XN Children 1–6 yr (subnational) 5.6
1993 X1B Children 1–6 yr (subnational) 0.6
2000 XN Children 18–59 mo (national) 0.2–2.0 
2000 XN (I) Pregnant women 2.5–8.4

China 1999–2000 XN Children 0–5 yr (subnational, 14 provinces)  0.14
1999–2000 Xeroma Children 0–5 yr (subnational, 14 provinces)  0.12

India 1975–79 X1B Preschool children 1.8
1988–90 X1B Preschool children 0.7

2001 XN Children 24–71 mo  1.03
2001 XN Pregnant women 2.8
2001 X1B Preschool children 0.7

Indonesia 1978 XN + X1B Preschool children 1.3
1992 XN + X1B Preschool children (subnational)   0.30*
1995 XN + X1B Preschool children  0.33

Laos 1995 XN (I) Children 24–71 mo (national) 0.7
1995 XN (I) Women, not pregnant or lactating (national) 3.2
1995 XN (I) Pregnant women (national) 9.0
2000 XN Children 6–59 mo (national)  0.47
2000 XN (I) Pregnant women (national) 11.90

Myanmar 1987 XN + X1B Preschool children (subnational)  2.0*
1991 X1B Children < 5 yr 0.6
1994 X1B Children < 5 yr  0.38
1997 X1B Children < 5 yr  0.23
2000 X1B Children 0–5 yr (subnational)  0.03

Philippines 1982 XN Preschool children 1.8
1987 XN Preschool children 0.7
1993 XN Preschool children 0.4
1982 X1B Preschool children 1.4
1987 X1B Preschool children 0.2
1993 XN + X1B Preschool children (subnational)  0.4*
1993 X1B Preschool children 0.1

South Africa 1994 XN Children 6–71 mo 12
1994 X1B Children 6–71 mo 0.4–0.8

Sri Lanka 1987 XN + X1B Preschool children (subnational)  0.5*
1995–96 XN (I) Children 24–71 mo (national) 0.8
1995–96 X1B Children 6–71 mo (national) 0.8

Thailand No clinical data on vitamin A deficiency reported

Vietnam 1988 XN + X1B Preschool children (subnational)  0.60*
1985–88 XN Children < 5 yr (national) 0.37
1985–88 X1B Children < 5 yr (national) 0.16
1985–88 Keratomalacia Children < 5 yr (national) 0.07

continued

Initiation of successful micronutrient programs
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Establishment of technical committees

In some cases, national technical committees and/or 
intersectoral working groups were established to 
develop country-specific policy and program guide-
lines. In Myanmar, the technical committee had the 
responsibility for making the decision to institution-
alize the vitamin A–supplementation program at the 
national level.*

External assistance

Resource mobilization, alliance building (within 
countries as well as with international agencies), and 
external assistance played a critical role in the initiation 
of vitamin A programs. Across countries, vitamin A 
capsules were usually provided by the Canadian Inter-
national Development Agency and the Micronutrient 
Initiative, and additional financial and logistic support 
to the program was provided by international agencies 
such as Helen Keller International and UNICEF.

Strategic approaches

Supplementation

The strategy adopted for the control of vitamin A 
deficiency was, for nearly all project countries (though 
adopted at widely varying times across countries), 
universal vitamin A supplementation, initially 
targeting children under five and later (mid-1990s 
to 2000) also targeting postpartum women shortly 
after delivery (within two to eight weeks). The World 
Health Organization recommended distribution of one 
200,000 IU vitamin A capsule to children aged 12 to 59 
months every 4 to 6 months. The dose recommended 
in most project countries was one 200,000 IU capsule 
two times per year to children one to five years of age. 

Vietnam and Sri Lanka recommend slightly different 
dosing: Vietnam targeted children aged six months to 
three years with one 200,000 IU vitamin A capsule 
twice per year [4], and Sri Lanka had adopted a dosing 
schedule consisting of one 100,000 IU capsule given 
to the child at 9 months, 18 months, and years 1, 4, 
and 7 [5]. 

Countries not adopting vitamin A supplementation 
as a national policy for the control of vitamin A 
deficiency were Thailand and China. Neither of 
these countries had a national vitamin A program, 
although Thailand had efforts under way to fortify 
multiple products with vitamin A (table 5). However, 
in both countries, substantial improvements in 
general malnutrition have been seen. Signs of clinical 
deficiencies, however, were not reported from sample 
surveys (e.g., of preschool children in rural areas of 
Thailand).

Although both Sri Lanka and South Africa have 
adopted a policy of vitamin A supplementation to chil-
dren, neither of these countries has yet implemented 
a national program. In the case of Sri Lanka, the delay 
in program implementation is due to an inadequate 
supply of vitamin A capsules (C. Piyasena, personal 
communication, 2001). In South Africa, the cost of 
200,000 IU capsules was, until August 2001, too high 
to permit wide-scale program implementation [6]. The 
alternative of using 100,000 IU capsules for supplemen-
tation was not possible either, since the 100,000 IU dose 
was not yet registered by the South African Medicines 
Control Council. Without authorization of the South 
African Medicines Control Council, drugs could not 
be bought, imported, or accepted as a donation in the 
country, thus preventing implementation of universal 
vitamin A supplementation in the country.

Food-based

Most countries that have adopted a vitamin A–supple-
mentation program have regarded supplementation as 
a short-term solution to vitamin A deficiency. Across 

* Aung P, Thein A (Ministry of Health, Myanmar). Myan-
mar. Case studies on nutrition intervention programmes of 
Myanmar. Presentation on Micronutrient Programs, Insti-
tute of Nutrition of Mahidol University (INMU), Bangkok, 
Thailand, June 2001.

1985–88 Corneal scar Children < 5 yr (national) 0.12
1994 XN Children < 5 yr (national) 0.05
1994 XN Pregnant and lactating women (national) 0.58
1994 X1B Children < 5 yr (national)  0.045
1994 Corneal ulcer Children < 5 yr (national)  0.005
1994 Corneal scar Children < 5 yr (national)  0.048
1998 XN Children < 5 yr (national) 0.20
1998 XN Pregnant and lactating women (national) 0.90

a.  XN, night-blindness (by testing); X1B, Bitot’s spots; XN (I), night blindness, by interview.
b.  Subnational and national surveys have been indicated as known; in other cases, information on coverage of survey was not reported.
Source: refs. 4–6, 15, 16, 19, 23–25, 28, except for numbers with an asterisk (*), for which the source is United Nations [1]; also Aung P, Thein 
A (Ministry of Health, Myanmar). Myanmar. Case studies on nutrition intervention programmes of Myanmar. Presentation on Micronutri-
ent Programs, INMU, Bangkok, June 2001.

TABLE 3. Clinical survey data on vitamin A deficiency (continued)

Survey year Indicatora Sample group (survey coverage)b
Reported preva-

lence (%)

M. Deitchler et al.
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countries, there is recognition of the need for diversi-
fied approaches and a longer-term, sustainable strategy 
for the control of vitamin A deficiency. Table 5 indi-
cates the different strategic approaches implemented 
by countries.

Efficacy trials of fortification and diet modification 
for the control of vitamin A deficiency have been 

conducted in some project countries. Most of these 
trials were conducted in Bangladesh, Indonesia, and the 
Philippines in the late 1980s to the early 1990s [7]. The 
results from the fortification trials generally showed an 
improvement in biochemical and clinical indicators of 
vitamin A deficiency among the experimental groups 
[8, 9]. The results of diet-modification trials were 

TABLE 4. Biochemical survey data on vitamin A deficiency

Country Survey year Indicator Sample group (survey coverage)a Prevalence (%) 

Bangladesh 1997 Serum retinol Children 1–4 yr 22.0b 
1997 Serum retinol Pregnant women 23.7b

1997 Serum retinol Lactating women 14.0b

1997 Serum retinol Women, not pregnant or lactating  5.0b

1997 Serum retinol Adolescent girls 12.0b 

Cambodia 1992 Serum retinol Preschool children (subnational)  19.7b*

China 1982 Serum retinol Preschool children (subnational)  18.5b*
1999-2000 Serum retinol Children 0–5 yr (subnational, 14 prov-

inces)
11.7b 

India No biochemical data on vitamin A deficiency reported

Indonesia 1978 Serum retinol Preschool children 67.0b

1991 Serum retinol Preschool children (subnational)  57.5b*
1995 Serum retinol Preschool children (national) 50.0b

Laos 2000 Serum retinol Children < 5 yr (national) 44.7b 

Myanmar 1987 Serum retinol Preschool children (subnational)  32.4b*

Philippines 1993 Serum retinol Children 6 mo–5 yr 35.3b

1998 Serum retinol Children 6 mo–5yr 38.0b

1993 Serum retinol Lactating women 16.4b

1998 Serum retinol Lactating women 16.5b

1993 Serum retinol Pregnant women 16.4b 
1998 Serum retinol Pregnant women 22.2b 

South Africa 1991 Serum retinol Preschool children (subnational)  49.0b*
1994 Serum retinol Children 6–71 mo 33.0b

Sri Lanka 1995–96 Serum retinol Children 6–71 mo (national)  35.3b*

Thailand 1990 Serum retinol Preschool children (subnational)  20.0b*

Vietnam 1995 Breastmilk retinol Lactating women (subnational) 41.1c

1998 Breastmilk retinol Lactating women (subnational) 58.3c

1997 Breastmilk retinol Lactating women (subnational) 48.5c

1998 Breastmilk retinol Lactating women (subnational) 56.3c

2000 Breastmilk retinol Lactating women (subnational) 43.1c

1995 Serum retinol Preschool children (subnational) 15.0b 
1997 Serum retinol Preschool children (subnational) 12.0b 
1998 Serum retinol Preschool children (subnational) 10.8b 
1999 Serum retinol Preschool children (subnational) 10.5b 
2000 Serum retinol Preschool children (subnational) 4.0b 

a. Whether survey coverage was subnational or national has been indicated when this is known.
b. Vitamin A deficiency was defined as serum retinol < 20 µg/dl.
c. Vitamin A deficiency was defined as breastmilk retinol < 1.05 µmol/L.
Source: refs. 4–6, 15, 16, 19, 23–25, 28, except for numbers with an asterisk (*), for which the source is United Nations [1]; also Aung P, Thein 
A (Ministry of Health, Myanmar). Myanmar. Case studies on nutrition intervention programmes of Myanmar. Presentation on Micronutri-
ent Programs, INMU, Bangkok, June 2001.

Initiation of successful micronutrient programs
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somewhat weaker and varied among studies [10–12]. 
More recently, a study in China was conducted to assess 
whether plant carotenoids could sufficiently sustain or 
improve vitamin A status during vitamin A–deficient 
seasons. The study results showed that green and 
yellow vegetables could provide adequate vitamin 
A nutrition for kindergarten-aged children and, if 
eaten in sufficient amounts, could protect them from 
becoming vitamin A–deficient during high-risk seasons 
[13]. In contrast, in a controlled trial in Indonesia, de 
Pee et al. [14] showed that the intake of dark-green 
leafy vegetables had little impact on vitamin A status 
among lactating women.

In addition to distribution of vitamin A capsules, 
most national vitamin A programs have included 
complementary community-based strategies oriented 
toward diet modification. Information, education, and 
communication (IEC) and social mobilization activi-
ties in Vietnam consist of education provided through 

various channels of the mass media and regular micro-
nutrient training for program staff [4]. An implemen-
tation network for these activities has been established 
from commune localities to central levels and involves 
the active participation of mass organizations such 
as women’s groups and education departments. In 
Bangladesh, complementary strategies for controlling 
vitamin A deficiency include IEC activities to encour-
age increased consumption and production of fruits 
and vegetables rich in carotene. Homestead gardening 
is promoted in all levels of educational institutions, 
and the benefits of producing micronutrient-rich fruits 
and vegetables are emphasized [15]. IEC activities and 
nutrition education for improved breastfeeding and 
infant-feeding practices have been pursued in several 
countries, including Laos and Vietnam [4, 16]. Thai-
land has successfully used social marketing methods to 
promote vitamin A–rich foods.

Vitamin A food-fortification activities vary across 

TABLE 5. Strategic approaches initiated for the control of vitamin A deficiency

Country

National supplemen-
tation program

Home 
gardening

Information, 
education, 

communica-
tion (IEC) 
activities

Mandatory 
fortification 

Voluntary 
fortification

Fortification 
exploredChildren Women

Bangladesh Yes Yes Yes Yes No No No
Cambodia Yes Yes Yes Yes No No Yes
China No No No No No No No
India Yes No Yes Yes No Not reported Not reported
Indonesia Yes Yes Yes Yes No Noodles, mar-

garine
Yes

Laos Yes Yes No Yes No No Yes
Myanmar Yes Yes Yes Yes No Not reported Not reported
Philippines Yes Yes Not reported Not reported No Flour and 

other prod-
ucts

Yes

South Africa No No Not reported Not reported No Not reported Yes

Sri Lanka No Yes Not reported Not reported No Thriposha (a 
nutritional 
supplement 
for pregnant 
women)

Yes

Thailand No No Yes Yes Sweetened 
condensed 
milk, infant 
formula, 
breastmilk 
substitutes

Triple-fortified 
(vitamin A, 
iodine, iron) 
instant 
noodle soup 
mix

Yes

Vietnam Yes Yes Not reported Yes No Pilot study on 
double-forti-
fied (vitamin 
A and iron) 
biscuits for 
children 

Yes

Source: refs. 4–6, 15, 16, 19, 23–25, 28; also Aung P, Thein A (Ministry of Health, Myanmar). Myanmar. Case studies on nutrition intervention 
programmes of Myanmar. Presentation on Micronutrient Programs, INMU, Bangkok, June 2001.
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project countries. Active efforts for fortification were 
under way in the Philippines, Indonesia, Thailand, 
and Vietnam. Thailand has approved a law for the 
mandatory fortification of sweetened condensed 
milk, infant formula, and breastmilk substitutes with 
vitamin A [17]. A program for development of flour 
fortification of pan de vida (bread) has been adopted 
in the Philippines [18]. Indonesia has voluntary 
fortification of noodles and margarine, and in the 
Philippines, in addition to flour, many other food 
products fortified with vitamin A are available (e.g., 
Minola Margarine and cooking oil, Tang juice drink, 
UCARE milk, Ovaltine, and infant cereal) [18].

Bangladesh, Cambodia, China, India, Laos, Myanmar, 
and South Africa did not report fortifying any food 
products with vitamin A, although Cambodia was 
exploring possible vehicles for vitamin A fortification. 
In Laos, sugar was initially identified as a potentially 
suitable vehicle for fortification; however, upon research, 
it was recognized that only 35% of those women with 
night-blindness consumed sugar regularly, and therefore 
no efforts to promote the fortification of sugar in Laos 
were pursued. Although appropriate vehicles for 
vitamin A products had already been identified in South 
Africa, implementation had not yet occurred due to 
administrative difficulties [6]. In Sri Lanka, Thriposha, 
a mixed food product fortified with small amounts of 
vitamin A, was provided to women and children as 
part of the national nutrition program. Other than this 
nutrition supplement package, there were no vitamin 
A–fortification activities in Sri Lanka.

Evolution of programs

Beyond program adoption, institutionalization of 
vitamin A programs at the national level has relied 
on international agencies working closely with 
departments of health, various national ministries, 
and in some countries (e.g., Vietnam) also with large 
organizations such as the Women’s Union and Educa-
tion sectors. Provision and distribution of vitamin A 
capsules required coordination from the national to 
the local levels and the involvement of local, national, 
and international institutions.

Initially the mechanism identified for distribution of 
the vitamin A capsules tended to be through the exist-
ing primary health centers. In the case of Bangladesh, 
India, Indonesia, and Vietnam, all of which initiated 
vitamin A–supplementation programs relatively early 
(prior to the 1990s), distribution usually occurred 
through hospitals and health clinics or door-to-door 
by community health workers.

By the mid-1990s, most countries implementing 
door-to-door distribution began to move to a more 
centralized distribution system usually linked to or 
integrated with other existing programs. National 
immunization days (NIDs) became recognized as 

a potentially useful mechanism for wide-scale dis-
tribution of vitamin A capsules and were adopted 
as a distribution system by most countries that had 
previously used other door-to-door methods. Rather 
than distributing vitamin A capsules throughout a 
designated month-long period, as in the case of Bang-
ladesh, distribution began to be concentrated on a fixed 
day- or week-long campaign-based program.

Those countries that had not implemented a 
national vitamin A program prior to the mid-1990s 
typically initiated a supplementation program with 
national immunization days identified as the system 
for capsule distribution. Myanmar scaled up from 
targeting high-risk and high-prevalence areas to blan-
ket distribution eventually integrated with national 
immunization days, and Cambodia conducted trial 
integrations of vitamin A capsule distribution with 
national immunization days before fully integrating 
the program into national immunization days [19]. 
Laos and the Philippines, however, upon adoption of 
a universal supplementation policy, immediately used 
large-scale campaigns with national immunization 
days as the mechanism for distribution and the venue 
for nutrition education and information.

Policies for supplementation to mothers postpartum 
were typically decided on much later than those for 
universal supplementation to children. In the case of 
maternal supplementation, most countries adopted 
a policy and implemented a wide-scale program 
without documentation of the extent of the problem. 
Again, across countries, few country-specific efficacy 
trials were conducted. Bangladesh and Indonesia 
are the only project countries for which country-
specific efficacy trials to assess the potential impact of 
postpartum supplementation could be identified [7]. 
One of the first such trials was conducted by Roy et 
al. [20] in Bangladesh. The study provided 200,000 IU 
to Bangladeshi women within 24 hours after delivery 
and showed vitamin A capsule supplementation to 
have significant impact among lactating women, but 
the effect appeared to be transient, with most of the 
impact waning after one to three months following 
supplementation. Later, Stoltzfus et al. [21] provided 
lactating women in Indonesia with a vitamin A dose 
having 100,000 more IU than was provided to women 
in the Bangladesh study. The results showed significant 
improvements in both maternal and infant vitamin A 
status at follow-up, paving the way for widespread 
application of postpartum supplementation.

Iodine

Steps leading to decisions on programs

All countries studied here currently have programs for 
salt iodization, although the degree to which these pro-

Initiation of successful micronutrient programs
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grams are governed by legislation varies across coun-
tries. Although most project countries have legislation 
for iodized salt, India and Cambodia do not. India 
formerly had a nationwide law for salt iodization, but 
the legislation was subsequently rescinded, and deci-
sions for adoption and enforcement of laws governing 
salt iodization are now at the discretion of individual 
states. The Cambodia National Council of Nutrition 
adopted a policy statement for iodized salt, but this had 
not been formally signed; the country therefore lacked 
legislation for salt iodization.

Of the project countries, Myanmar provides an 
example of what may have been the typical process for 
adoption of a national iodized salt program. The steps 
to program initiation in Myanmar consisted mainly of 
the following steps (box 1). The strong message from 
stressing the role of iodine in preventing cretinism, and 
its effect on mental ability more generally, has proved 
effective, for instance in Thailand, in generating sup-
port for program initiation. A summary of the proc-
esses of program initiation by country can be found in 
tables 1 and 6.

National survey

Similar to the control of vitamin A deficiency, national 
documentation of the extent of iodine deficiency served 

as an important milestone in mobilizing organiza-
tions, ministries, and the government to address the 
problem of iodine deficiency in the countries. Across 
most project countries, a national goiter survey was 
conducted, and later (sometimes after five years or so), 
a decree for mandatory iodized salt was signed. Survey 
data available for clinical and biochemical indicators 
of iodine deficiency [22] have been compiled in tables 
7 and 8.

Once the extent of the problem in the country was 
documented, the potential consequences of iodine 
deficiency were usually drawn from international 
data. Knowledge of important long-term effects of 
iodine deficiency, such as impaired motor and cogni-
tive development and mental retardation, helped to 
motivate action for the control of iodine deficiency.

Establishment of national subcommittee

In many countries, national committees or subcommit-
tees were established to create an administrative body 
for efforts to control iodine deficiency nationally. The 
committees have typically been composed of leading 
groups from the central government, interministerial 
representatives, and influential local counterparts. In 
many cases, the committee was given responsibility for 
exploring provisional ways to control iodine deficiency 
[23]. The committee often helped to steer nutrition-
related policies and to establish the national program 
for iodine-deficiency disorder control. As iodized salt 
became identified as a feasible and efficacious means 
for controlling iodine deficiency, the national commit-
tees worked to involve private companies in the process 
of developing a national program (as much as possible 
from the beginning of program establishment), instill-
ing a sense of ownership, pride, and responsibility 
among them for their efforts in helping to improve 
the health status of the country’s population.

Establishment of subnational committees at country 
localities

In some project countries, subnational committees 
were established at country localities. The establish-
ment of subnational committees allowed every state or 
division and township to be included in the national 
effort to control iodine deficiency. Myanmar, for 
example, requested the involvement of local govern-
ments from the time of the program’s inception, thus 
allowing for the iodine-deficiency program to devolve 
to local levels with an organized body to oversee the 
implementation of and advocacy for the program at 
a decentralized level. In the Philippines, efforts were 
made to incorporate iodized salt activities into the 
plans of the local government units. It was anticipated 
that local resolutions for the use of iodized salt would 
be adopted. However, up to October 2001, only 161 
local government units out of a total of 78 provinces, 
84 cities, 1,525 municipalities, and 41,940 barangays 

BOX 1. Initiation of a national iodized salt program in 
Myanmar

1960s Scattered data on iodine deficiency in the 
country

1969–72 Pilot program of iodized salt in hilly high-
risk areas

1982–86 Mass iodized-oil injection program in 
endemic goiter areas

Survey in lowland Myanmar indicated 
goiter not limited to hilly regions

1991 Formation of Central Committee for Con-
trol of Iodine-Deficiency Disorders

1991 Establishment of subnational committees 
in every state/division and township

1991 Involvement of private sector in iodized 
salt production

1994 National survey documenting the extent of 
iodine deficiency in the country

1997 Decision by national health committee to 
implement universal salt iodization

1997 Convening of a national iodine-deficiency 
disorders workshop (involving United 
Nations agencies, international and 
national nongovernmental organizations, 
and the private sector)

1998 Ministerial decree for iodization of all salt 
for human and animal consumption

Source: Aung P, Thein A (Ministry of Health, Myanmar). 
Myanmar. Case studies on nutrition intervention programmes 
of Myanmar. Presentation on Micronutrient Programs, INMU, 
Bangkok, June 2001.

M. Deitchler et al.
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(villages) had so far passed local resolutions [24].

National workshops and mobilization meetings

National workshops often provided a mechanism for a 
collaborative meeting involving government members, 
steering committees, national subcommittee members, 
subnational committee members, and representatives 
from the private sector. Across countries, the workshops 
were organized for different purposes. Sometimes they 
were used to increase awareness of iodine-deficiency 

disorders and to promote provisional methods for their 
prevention and treatment (e.g., with iodized salt). At 
other times, the workshops served as a mobilization 
meeting in which the national policy on iodized salt 
was finalized (China) or by which the national program 
was prepared for official launching (Myanmar).

External assistance

Across countries, the support of international organi-
zations (particularly UNICEF) was almost universal 

TABLE 6. Time sequence of initiation of iodized salt programs

Country Timeline of process to initiation
Year of adoption of policy for 

iodized salt 
Year of adoption of legislation 

for iodized salt 

Bangladesh 1993: National goiter survey Not reported 1995: Committee for IDD law 
and establishment of salt com-
mittees at different levels 

Cambodia 1996-97: National goiter survey, 
establishment of national sub-
committee for IDD; committee 
has responsibility for legisla-
tion, monitoring of program, 
and collaborating with private 
sector

1997: Implementation of salt 
iodization program begins

Policy for iodized salt adopted by 
National Council for Nutrition 
in 1999

No legislation for salt iodization 
yet adopted 

China 1956: Prevention and treatment 
of endemic goiter placed on the 
national program for agricul-
tural development (iodized salt 
tested at selected sites)

1960: Leading groups in center 
and localities set up (to estab-
lish the administrative body)

1966: Comprehensive preventive 
and treatment activities for 
IDD (mainly iodized salt) in 
some areas

1979: Provisional methods of 
using iodized salt for prevent-
ing and treating endemic goiter 
approved by state council

1985: Work on iodized salt began

1993: State council convened a 
mobilization meeting; worked 
out a series policy, regulation, 
and relevant documents on 
preventing and treating IDD

1994: State council successively 
promulgated decrees on pre-
vention and treatment of IDD

India 1966: Iodized salt distribution 
began

Not reported Ban on noniodized salt, 
rescinded May 2000

Indonesia 1980: National goiter survey; 
studies on cost-effectiveness of 
iodated water, iodized salt, and 
lipiodol for control of IDD

Not reported 1986: Joint decree by Ministry of 
Health, Ministry of Industry 
and Trade, and Ministry of 
Home Affairs on salt iodization.

1998: National standards in 
Indonesia for salt and wheat 
established

Laos 1993: National survey showed 
iodine deficiency to be an 
important public health 
problem

1994: Universal salt iodization 
program initiated 

1993: IDD elimination included 
in the National Program of 
Action 

1995: Prime minister’s decree for 
national salt iodization signed 

continued

Initiation of successful micronutrient programs
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and was thus important for the initiation of national 
iodized salt programs. In most cases, UNICEF worked 
with the private sector and provided both the machin-
ery and the potassium iodate necessary for salt for-
tification. In addition, UNICEF provided mixers and 
fortificants to small-scale salt producers and supplied 

replacement parts for broken machinery.

Iodine-deficiency disorder control strategy incorporated in 
national plan of action

Including iodine-deficiency disorder control strate-
gies in the national plans of action provided a long-

Myanmar 1967-68: Goiter survey in Chin 
hill and Northern Sagaing

1969: Iodized salt as pilot pro-
gram

1991: Formation of central 
committee for control of IDD 
and establishment of subna-
tional committees in every 
state/division and township; 
involvement of private sector 
in iodized salt production

1994: National goiter survey
1996: Acceleration of IDD con-

trol program with iodized salt
1997: National goiter survey

1997: Decision by National 
Health Committee to iodize 
all salt and implement univer-
sal salt iodization program; 
national IDD workshop

1998: Ministerial decree for 
iodized salt

2000: Universal salt iodization 
incorporated into the National 
Health Plan 

Philippines 1987: National goiter survey
1993: National goiter survey 

shows an increase in goiter 
prevalence from 1987

1993: Elimination of IDD in 
Philippine Plan of Action for 
Nutrition (1993-98, 1999-
2004)

1993: ASIN Law passed; requires 
all food-grade salt to be 
iodized; mandates all salt pro-
ducers and traders to make 
iodized salt available; mandates 
Department of Health to act as 
lead agency; directs Salt Iodiza-
tion Board to report the status 
of salt iodization program 
annually to Philippine congress

South Africa 1994: National goiter survey Not reported 1995: Mandatory salt iodization 
initiated

Sri Lanka 1989: National goiter survey Not reported 1993: Food regulations for 
iodized salt enacted

1995: Program for iodized salt 
came into operation

Thailand Initial surveys reveal high preva-
lence in parts of country (e.g., 
Northern provinces)

1965: Pilot project for salt iodiza-
tion begun in the North

1968: Salt iodization project 
expanded into countrywide 
program

Mid-1970s: IDD becomes a 
lower priority for Thai govern-
ment

1988, 1993: National goiter surveys

National goal defined in 1982; 
national committee established 
in 1991

1994: Iodized salt legislation 
adopted

1995–2001: Concrete Action 
Plan of IDD Control Program 
implemented

Vietnam 1993–5, 1998: National goiter 
surveys

1999: Decree for iodized salt

IDD, Iodine-deficiency disorders; ASIN, Act Promoting Salt Iodization Nationwide and for Other Purposes.
Source: refs. 4–6, 15, 16, 19, 23–25, 28; also Aung P, Thein A (Ministry of Health, Myanmar). Myanmar. Case studies on nutrition intervention 
programmes of Myanmar. Presentation on Micronutrient Programs, INMU, Bangkok, June 2001.

TABLE 6. Time sequence of initiation of iodized salt programs (continued)

Country Timeline of process to initiation
Year of adoption of policy for 

iodized salt 
Year of adoption of legislation 

for iodized salt 
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TABLE 7. Clinical survey data on iodine deficiency

Country Survey year Indicatora Sample group (survey coverage)
Reported preva-

lence (%)

Bangladesh 1981 TGR Children 6–12 yr (national)  11.3*
1993 TGR General (national)  49.9*
1993 Cretinism Not reported  0.5

Cambodia 1996–97 TGR Children 8–12 yr (national)  17.0

China 1986 TGR School-aged children (national)  9.2*
1995 TGR Not reported  20.4
1999 TGR Not reported (national)  8.0

India Not reported TGR School-aged children (national)  9.0*

Indonesia 1982 TGR School-aged children (national)  37.0*
1988 TGR School-aged children (national)  27.7*
1996 TGR School-aged children (national)  9.8

Laos 1988 TGR School-aged children (national)  25.0*
1993 TGR School-aged children (Northern region)  24.9
1993 TGR School-aged children (Southern region)  14.9
2000 TGR Children 6–12 yr (Northern region)  9.1
2000 TGR Children 6–12 yr (Southern region)  11.5
2000 TGR Children 6–12 yr (national)  9.1

Myanmar 1990 TGR School-aged children (national)  18.0*
1994 VGR Children 6–11 yr (national)  33.1
1997 VGR Children 6–11 yr (national)  25.1
1999 VGR Children 6–11 yr (national)  12.2

Philippines 1987 TGR Boys 7–14 yr (national)  0.8
1993 TGR Boys 7–14 yr (national)  0.6
1987 TGR Girls 7–14 yr (national)  6.4
1993 TGR Girls 7–14 yr (national)  4.8
1987 TGR Pregnant women 13–20 yr (national)  17.6
1993 TGR Pregnant women 13–20 yr (national)  27.4
1987 TGR Pregnant women 21–49 yr (national)  12.4

South Africa 1994 VGR Children 6–71 mo  1.0

Sri Lanka 1986 TGR Children and young adults 5–20 yr (national)  14.4*
1989 TGR School-aged children (17 districts)  18.8
2000 TGR Not reported  21.0

Thailand 1989 TGR School-aged children (15 provinces)  19.3*
1990 TGR School-aged children (15 provinces)  16.8
1992 TGR School-aged children (39 provinces)  12.2*
1994 TGR School-aged children (57 provinces)  7.9*
1996 TGR School-aged children (75 provinces)  4.3
1997 TGR School-aged children (75 provinces)  3.3
1998 TGR School-aged children (75 provinces)  2.6
1999 TGR School-aged children (75 provinces)  2.2

Vietnam Not reported TGR General (national)  34.9*
1993 TGR School-aged children (national)  24.0*

1993–95 TGR Children 8–12 yr (national)  27.1
1998 TGR Children 8–12 yr (national)  14.9
2000 TGR Children 8–12 yr (national)  10.1

a.  TGR, Total goiter rate; VGR, visible goiter rate.
Source: refs. 4–6, 15, 16, 19, 23–25, 28, except for numbers with an asterisk, for which the source is [2]; also Aung P, Thein A (Ministry of 
Health, Myanmar). Myanmar. Case studies on nutrition intervention programmes of Myanmar. Presentation on Micronutrient Programs, 
INMU, Bangkok, June 2001.
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term commitment to controlling iodine-deficiency 
disorders, and signified that control of iodine-defi-
ciency disorders was recognized as a health priority for 
the country. Although the timing of the incorporation 
of iodine-deficiency disorder control strategies into 
the national health plan varies across countries—some 
project countries have incorporated iodine-deficiency 
disorders in the national health plan prior to the 
signing of a decree for iodized salt (Philippines and 
Laos), whereas other countries (e.g., Myanmar) have 
initiated a universal salt iodization (USI) program and 
later incorporated iodine-deficiency disorders into the 
health plan—the eventual integration of the control 
strategy into the health plan is symbolically important; 
not only does it represent a clear commitment to an 
iodized salt initiative, but integration into a national 
plan of action makes enforcement of supporting legis-
lation, continued financial assistance, and sustainability 
of the program more likely.

Signing of decree

A signed decree represents legislation mandating that 
salt for human consumption be iodized. A signed 
decree therefore motivates a strong program initia-
tion and provides legal enforcement for iodized salt 
activities. All project countries except Cambodia and 
India have enacted a signed decree marking the formal 
initiation of national legislation for salt iodization.

Strategic approaches

Myanmar, Thailand, Laos, and China implemented 
iodized salt as a pilot program before initiation of 
a national iodized salt intervention. In the case of 
Myanmar, iodized salt efforts were initiated relatively 
early. Following a goiter survey in three areas of the 
country, a pilot control program was launched in 1969, 
with the assistance of UNICEF. An assessment of the 
program was carried out in 1972. The results showed 
that goiter rates fell from 90% in 1969 to 25% in 1972. 
Although the pilot program was found to be effica-
cious, the government soon afterwards deregulated 
salt, thereby making noniodized salt available in the 
markets. Goiter rates subsequently increased in the 
pilot areas. Alternative short-term approaches for the 
control of iodine deficiency were implemented in the 
country later (1982–86). More than 25 years after the 
first efforts for salt iodization in the country, the gov-
ernment reestablished iodized salt as a priority initia-
tive. In 1997, Myanmar adopted a policy for universal 
salt iodization; one year later, the decree for iodized 
salt was signed.*

The case of Thailand is similar, with high goiter 

TABLE 8. Biochemical survey data on iodine deficiency

Country Survey year
Sample group 

(survey coverage)a
Reported median 

urinary iodine value
Reported prevalence of 
iodine deficiencyb (%)

Bangladesh 1993 Not reported Not reported 68.9
1999 Not reported Not reported 43.0

China 1995 Not reported 164.8 µg/L Not reported
1999 Children 8–10 yr 

(national)
306.0 µg/L Not reported

Laos 1993 School-aged children Not reported 95.0
2000 Children 8–12 yr 

(national)
Not reported 26.9

Philippines 1998 Children 6–12 yr 
(national)

71.0 µg/L 65.3

Vietnam 1993–95 Children 8–12 yr 
(national)

Not reported 84.0

1998 Children 8–12 yr 
(national)

16.6 µg/dl 32.9

2000 Children 8–12 yr 
(national)

12.6 µg/dl 31.2

a. When listed as not reported, the data have not been specified. In general, however, school-aged children have most likely been surveyed as 
the sample group, as recommended by WHO/UNICEF/ICCIDD [22].

b.  Iodine deficiency is defined as a urinary value < 10 µg/dl.
Source: refs. 4–6, 15, 16, 19, 23–25, 28; also Aung P, Thein A (Ministry of Health, Myanmar). Myanmar. Case studies on nutrition intervention 
programmes of Myanmar. Presentation on Micronutrient Programs, INMU, Bangkok, June 2001.

* Aung P, Thein A (Ministry of Health, Myanmar). Myan-
mar. Case studies on nutrition intervention programmes of 
Myanmar. Presentation on Micronutrient Programs, INMU, 
Bangkok, June 2001.
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rates in the 1950s in those areas of the country for 
which data are available. Pilot studies of the use of 
iodized salt began in 1965, and in 1968 the project was 
expanded into a countrywide program. However, as 
in the case of Myanmar, government support for the 
program diminished in the early to mid-1970s. Efforts 
for a well-controlled salt iodization program were not 
undertaken again until 1989 with the National IDD 
(Iodine-Deficiency Disorders) Control Project. Legisla-
tion to provide for mandatory iodization was adopted 
in 1994, and an action plan for the control of iodine 
deficiency implemented as a result.

More often (compared to Thailand and Myan-
mar) short-term strategies were implemented prior 
to initiation of an iodized salt program. From the 
mid-1970s to the early 1990s, iodized oil capsules 
or lipiodol injections were common programmatic 
approaches. Typical target groups included infants, 
school-aged children, or women of childbearing age 
in iodine-deficient areas. Indonesia, for example, 
provided lipiodol injections to school-aged children 
and newly married women in highly endemic areas in 
the years 1974–86. The decree for salt iodization was 
adopted by the Ministry of Health, the Ministry of 
Industry and Trade, and the Ministry of Home Affairs 
in 1986 [25].

By the early 1990s, most of the project countries 
were beginning to opt for iodized salt as a long-
term approach to controlling iodine deficiency. In 
the meantime, some countries have continued to 
use iodine supplementation as a complementary 
strategy to reach vulnerable groups, usually targeting 
women of childbearing age or school-aged children. 
In the Philippines, the week-long campaigns used 
for immunization and vitamin A supplementation 
were also used to provide iodine capsules to women 
of childbearing age in the years 1993–95. Indonesia 
continued to provide iodized oil capsules to women of 
childbearing age and School-aged children, while also 
implementing a national iodized salt program. Other 
countries providing iodized oil capsules at some time 
include Bangladesh, Cambodia, China, Laos, Myanmar, 
Sri Lanka, and Thailand. A more detailed list of the 
strategic approaches adopted for the control of iodine 
deficiency according to country is given in table 9.

Evolution of programs

Currently all project countries use a national salt 
iodization program as their main method for 
addressing iodine deficiency. At the same time, 
many countries have explored intervention strategies 
to complement iodized salt programs. The use of 
iodinated water, for example, has recently been 
studied in pilot projects in some countries. China 
conducted several studies to explore the efficacy of 
iodized water. Cambodia, Myanmar, and Thailand 

have also made targeted efforts for iodinated water. In 
1997, Cambodia installed iodine containers in wells in 
two provinces. In Myanmar, small-scale efforts were 
made to control iodine-deficiency disorder among 
school-aged children by using iodinated drinking 
water. In Thailand, iodinated water was being targeted 
to all primary schools and households in 39 provinces 
(covering 50% of the total population), and iodized oil 
capsules were provided to pregnant women and women 
of childbearing age as well as to school-aged children 
in areas where the prevalence of iodine-deficiency 
disorders is above 20%. Data on the effectiveness of 
these interventions are not available.

Additional fortification vehicles for the control of 
iodine deficiency were being explored in some coun-
tries. Cambodia, for example, is considering fortifying 
additional food products with iodine. Other countries 
are exploring the possibility of fortifying food prod-
ucts with multiple micronutrients. India was evaluat-
ing a double-fortified (iodine and iron) salt product 
(Vijayraghavan, personal communication, 2001), and 
Indonesia has recently studied the potential impact of 
providing a multimicronutrient (iodine included) bis-
cuit to pregnant women. In Thailand, a triple-fortified 
(iodine, vitamin A, and iron) noodle is available in the 
market, and a double-fortified (iodine and iron) fish 
sauce is ready for the market [26].

Iron

Steps leading to decisions on programs

Efforts to address anemia have not been launched 
with the same level of intensity as those for the control 
of vitamin A and iodine deficiency. Across countries, 
iron programs tend to be less well developed. As an 
additional result, comparably fewer data on iron 
programs have been reported by project countries. 
The steps leading to initiation of iron-deficiency 
control programs are therefore less clear than for 
other micronutrient-deficiency control programs. 
The available data and a corresponding timeline for 
program adoption have been compiled in tables 1 and 
10.

National survey

Despite recognition of the problem of anemia world-
wide, not all countries have yet collected national data 
on anemia among all high-risk groups. Although most 
countries have survey data on the prevalence of anemia 
among pregnant women (table 11) and young children, 
in general there tends to be a lack of national surveys 
documenting the prevalence of anemia among other 
at-risk groups, such as lactating women and the elderly. 
Moreover, few country-specific studies have examined 
the causes of anemia among high-prevalence groups 

Initiation of successful micronutrient programs
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TABLE 10. Time sequence of initiation of iron-supplementation program

Country Timeline of process to initiation Iron supplementation policy implemented

Bangladesh Iron tablets distributed through BINP 1995–
2001 and through NNP and health service 
network from 2001 onwards 

Pregnant women with body mass index < 18.5 
targeted for iron tablet supplementation 
(60 mg iron, 250 μg folate twice daily) through 
pregnancy, 6 mo of lactation

Cambodia Not reported Iron/folate tablets distributed to pregnant 
women through ANC 

China National long-term program for Chinese child 
development was adopted in the 1990s, 
although supplementation of pregnant women 
with iron tablets to control anemia had not 
begun (2001) 

Not applicable

India Not reported Iron/folate tablets distributed to pregnant and 
lactating women

Indonesia 1974: UPGK initiated iron tablet distribution to 
pregnant women from UNICEF and GOI

1986: Iron tablet modified to include sugar, folic 
acid, and vitamin C

1997: Iron program expanded to women work-
ers and brides-to-be 

Iron/folate-vitamin C tablets distributed to 
pregnant women and women of childbearing 
age; iron syrup provided for undernourished 
children

Laos 1996: Iron supplementation to pregnant women 
incorporated into National Plan of Action for 
Nutrition

1997: Plan of Action for Implementation 
adopted

Pregnant women targeted for iron tablet 
supplementation (60 mg elemental iron, up to 
250 µg folic acid) from first ANC visit to first 3 
mo of lactation

Myanmar Upon finding of high prevalence of anemia 
among pregnant women, iron-supplemen-
tation program was incorporated into the 
National Health Plan

Iron/folate tablets distributed to women in 3rd 
trimester of pregnancy; tablets distributed 
through ANC; women receive 2 tablets daily 
during 3rd trimester

Philippines Not reported Iron/folate tablets distributed to pregnant 
women through ANC

South Africa Policy for iron tablet supplementation to preg-
nant women adopted, but no program imple-
mented (2001)

Iron/folate tablets distributed to pregnant 
women, and high-dose supplementation to 
children 6–24 mo of age

Sri Lanka Not reported Iron/folate tablets distributed to pregnant 
women through ANC

Thailand Mid-1970s: Reduction of iron-deficiency anemia 
included as goal in the national development 
policy (with focus on school-aged children and 
pregnant women) 

Iron/folate tablets distributed to pregnant 
women through ANC (facilitated by VHV); 
weekly iron supplementation to school-aged 
children piloted; voluntary for women of 
childbearing age in workplace

Vietnam Not reported Iron/folate tablets (60 mg iron, 250 µg folate) 
distributed to women through pregnancy 
and 1st month of lactation; weekly 
supplementation to children and adolescents 
6–15 yr of age through schools; weekly 
supplementation to nonpregnant women 
15–35 yr of age through organizations; 
supplementation to infants and children tested

BINP, Bangladesh Integrated Nutrition Programme; NNP, National Nutrition Program; ANC, antenatal care; UPGK, Village Family Nutrition 
Improvement Programme (Indonesia); GOI, Govt of India; VHV, village health volunteer.
Source: refs. 4–6, 15, 16, 19, 23–25, 28; also Aung P, Thein A (Ministry of Health, Myanmar). Myanmar. Case studies on nutrition intervention 
programmes of Myanmar. Presentation on Micronutrient Programs, INMU, Bangkok, June 2001.
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and in high-prevalence areas.
Programs to address iron deficiency most often target 

the prevention and treatment of anemia among preg-
nant women. All countries that have conducted surveys 
among pregnant women have found high prevalence 
rates of anemia, generally higher than 40%. All coun-
tries with survey data were implementing national pro-
grams for iron supplementation to pregnant women. 
No national survey data on the prevalence of anemia 
among pregnant women could be identified for Laos, 
where a program for the control of iron-deficiency 
anemia among pregnant women has been adopted, 
despite the lack of survey data for the target group.

Incorporation in national nutrition plan

Some project countries with programs for the control 
of iron-deficiency anemia have incorporated program-
matic approaches and goals related to the control of 
iron-deficiency anemia into a national plan of action 
for nutrition. The plan of action has often been estab-
lished in collaboration with international agencies 
such as the Food and Agriculture Organization, the 
World Health Organization (WHO), and UNICEF, 
and it is sometimes coupled with a government decree 
to formalize the goal and further mobilize efforts for 
its achievement.

Plan of action for implementation

In some countries, a plan of action for implementa-
tion has followed the national plan of action. In Laos, 
for example, a goal of reduction of the prevalence of 
anemia in pregnant women to less than 10% by the year 
2002 was established in collaboration with WHO and 
UNICEF and was stated in the National Plan of Action 
for Nutrition [16]. The Plan of Action for Nutrition 
(along with the stated goal for anemia reduction) was 
adopted by government decree in January 1996, and 
a Plan of Action for Implementation developed in 
November 1997 then followed [16].

External assistance

Initiation of an iron-supplementation program has 
almost always been dependent on external assistance. 
Iron tablets are supplied to countries by UNICEF and 
are usually at least partially (if not fully) funded by 
UNICEF offices. Bangladesh and Thailand have each 
established an independent system for procurement 
of iron tablets.

Strategic approaches

Strategic approaches to control iron deficiency generally 
revolve around supplementation distributed through 
antenatal-care centers, but are often complemented with 
IEC activities or, less commonly, fortification efforts 
(table 12). Most often the national program provides 
iron tablets for pregnant women from first presentation 

TABLE 11. Survey data on anemia among pregnant women 
(only national data where indicated)

Country Survey year
Reported 

prevalence (%)

Bangladesh 1975 58.0*
1980 62.0*
1981 77.0*

1997 (national) 49.2

Cambodia 2000 (national) 50.0–80.0

China 1979 13.0*
1982 43.5*
1984 35.0*
1985 20.0*
1987 35.0*
1992 35.0*

India 1978 69.5*
1979  71.11*
1980 66.5*
1982 73.7*
1984  76.77*
1985 84.0*
1986 65.5*
1988 90.0*

Indonesia 1975 37.0*
1980 64.00
1980 70.0*
1982 68.0*
1986 72.13*
1991 50.1*
1995 50.90

Laos No data
Myanmar 1978  72.67*

1979 58.0*
1993 58.10
1995 58.0*

Philippines 1978 53.0*
1980  53.67*
1982 33.8*
1986 48.0*

1993 (national) 43.60
1998 (national) 50.70

South Africa 1978  35.07*
1980 23.0*
1982 28.5*
1984 35.5*
1986 35.0*

Sri Lanka 1994 39.0*

Thailand 1986 36.00 
1996–97 22.30

Vietnam 1987 46.5*
1995 52.70

2000 (national) 32.20

Source: refs. 4–6, 15, 16, 19, 23–25, 28, except for numbers with an 
asterisk, for which the source is [2]; also Aung P, Thein A (Ministry of 
Health, Myanmar). Myanmar. Case studies on nutrition intervention 
programmes of Myanmar. Presentation on Micronutrient Programs, 
INMU, Bangkok, June 2001.
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at the antenatal center to the end of pregnancy or, in 
some cases, up to six months after delivery. Iron/folate 
tablets (usually 60 mg of iron and 250 μg of folate) 
are usually provided, although there is some variance 
in tablet composition and dosing schedule across 
countries. Indonesia, for example, provides pregnant 
women with a tablet containing iron, sugar, folic acid, 
and vitamin C. Although most countries recommend 
that women take one tablet daily for the duration of 
pregnancy, Bangladesh and Myanmar recommend 
that the pill be taken twice daily. Myanmar is the only 
country for which the recommended dosing schedule 
does not cover the entire duration of pregnancy; the 
national policy instead recommends supplementation 
only during the third trimester of pregnancy.

Problems with iron-supplementation programs 
include poor absorption of iron tablets due to dietary 
factors and lack of compliance with the daily supple-
mentation regime. Side effects reported include black 
stools and nausea. In response to reported low tablet 
compliance, a strategy for weekly rather than daily iron 
tablets has been explored. Trials have been conducted 
in project countries such as Bangladesh [27] and Indo-
nesia [28]. Beaton and McCabe [29] recently conducted 
a meta-analysis of studies comparing the efficacy of 
weekly and daily iron supplementation to pregnant 
women. The meta-analysis was interpreted as show-
ing that weekly supplementation was less efficacious 
than daily supplementation. No project country had 
yet adopted weekly supplementation in lieu of recom-
mending daily supplementation to pregnant women.

Complementary approaches for the control of 
anemia include deworming activities and malaria 
control in endemic areas. The extent to which 
complementary strategies are implemented varies 
across countries. For example, in Vietnam, deworming 
of nonpregnant women and children is initiated 
annually during a national deworming campaign [4], 
whereas in Sri Lanka, deworming is initiated among 
women after the first trimester of pregnancy [5]. In Sri 
Lanka, malaria chemoprophylaxis is part of national 
health sector interventions and is targeted to women 
after the first trimester of pregnancy. In Vietnam, 
there has not yet been any study exploring the role 
of malaria in anemia. As a result, the contribution of 
malaria to the prevalence of anemia among pregnant 
women is not known. Although a high incidence of 
falciparum malaria is known to exist in certain areas 
of the country, malaria chemoprophylaxis has not yet 
been included as part of the iron-deficiency control 
program in Vietnam [4].

IEC activities are also a priority approach for many 
countries. Community nutrition education is often 
provided, focusing on promoting anemia awareness 
and dietary diversification. Community education in 
some countries also includes sessions during which 

techniques are shared for increasing the bioavailability 
of iron through food preparation. Among countries, it 
is most common for health and anemia education to 
be provided at the community level by village health 
workers. In certain countries, the private sector also has 
a role in the promotion of health education and anemia 
awareness. In Myanmar, for example, the private sector 
has the responsibility for educating the public about 
the importance of consuming iron-rich foods and for 
providing information on home gardening strategies, 
proper birth spacing, and family planning.

Iron supplementation is not recognized as a strat-
egy that can alone sufficiently reduce the prevalence of 
anemia. The strategy is seen as difficult to implement 
effectively and with wide coverage. Food-fortification 
technology is a promising alternative strategy, with 
better long-term prospects, and is being explored in 
many countries. However, identifying suitable vehicles 
for iron fortification has proved difficult for most 
countries. In Bangladesh, for example, fortification 
of wheat flour appears technologically feasible as 
well as cost-effective. Unfortunately, wheat flour is 
not the most commonly consumed item among the 
most vulnerable target group in the country. Instead, 
food items such as common salt, rice, and potatoes are 
regularly consumed. Although these food products are 
logistically more difficult to fortify, they may, in fact, be 
the most effective food products to consider for iron 
fortification in Bangladesh.

Indonesia is the only project country that has legisla-
tion for mandatory fortification of a food product with 
iron. In 1998, fortification of wheat flour became man-
datory in Indonesia [25]. A ministerial health decree 
mandates that all wheat flour in Indonesia now be for-
tified with iron, zinc, thiamine, riboflavin, and folate. 
Voluntary fortification of food products with iron is 
more common, though still only found in a few coun-
tries. Indonesia has voluntary fortification of noodles, 
and Thailand has developed both double-fortified fish 
sauce (iodine and iron) and a triple-fortified (vitamin 
A, iron, and iodine) instant noodle food product [17].

Sri Lanka, Vietnam, India, and China have also 
explored the possibility of fortifying food products 
with iron. In 1997, Sri Lanka conducted a study in six 
estate areas to assess the potential impact of fortify-
ing wheat flour with iron. The study collected data on 
flour availability and distribution, food prices, food 
consumption, school attendance, and morbidity pat-
terns, and obtained blood samples. No program for for-
tification of wheat flour was later pursued. In Vietnam 
a pilot study examined the efficacy of a NaFeEDTA-
fortified fish sauce. India was testing the effectiveness 
of a double-fortified (iron and iodine) salt product. In 
2000–02, China was conducting an intervention study 
to explore the potential to use NaFeEDTA-fortified soy 
sauce as a national strategy for the control of iron-defi-
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ciency anemia, which showed beneficial effects.

Evolution of programs

Although iron supplementation in most countries 
is focused on pregnant women, some countries are 
beginning to initiate iron programs directed to other 
population groups. Anemia is recognized as a public 
health problem affecting all demographic groups, 
and as a result, more countries are beginning to col-
lect anemia data for nonpregnant women, preschool 
children, infants, men, and the elderly.

Almost all project countries have national data 
on anemia prevalence among nonpregnant women 
(not shown here). Among these, five countries 
were implementing programs or testing iron-
supplementation interventions for nonpregnant 
women. Indonesia has established a program to 
distribute iron tablets to women workers and 
brides-to-be, and Thailand provides weekly iron 
supplementation to women of childbearing age in the 
workplace [17, 25]. Some countries (e.g., Vietnam) are 
testing iron supplementation to nonpregnant women. 
Cambodia has recently initiated a pilot study of iron 
supplementation to women factory workers and 
school-aged children of childbearing age.

In the last decade, every project country except 
India and Sri Lanka has collected data documenting 
the prevalence of anemia in infants or young children. 
The surveys indicate alarmingly high prevalence rates 
across countries, yet only Thailand and Indonesia 
have national programs directed to this target group. 
Thailand provides weekly iron supplementation to 
school-aged children, and Indonesia provides iron 
syrup to undernourished children. Although Vietnam 
has implemented weekly supplementation programs to 
infants, young children, adolescents, and nonpregnant 
women, all of these interventions were small-scale 
pilot projects implemented in select areas. Although 
South Africa has established a policy of high-dose 
supplementation to children aged 6 to 24 months, no 
program had yet been implemented.

Similarly, few interventions targeting lactating 
women have yet been implemented. Bangladesh, Laos, 
Thailand, and Vietnam are the only countries with 
policies providing for iron supplementation to pregnant 
women beyond delivery. Across these three countries, 
the policy varies from provision of iron tablets for one 
month to six months following delivery.

Four project countries (Laos, Thailand, the 
Philippines, and Vietnam) have anemia data for men. 
Although the rates for men are much lower than those 
for other population groups, anemia is still shown 
to be prevalent among this population (a prevalence 
of around 10% to 20% has been documented across 
the countries). No strategies for the control of iron-
deficiency anemia in any project country have yet been 

specifically targeted to men.
The prevalence of anemia among the elderly is even 

less well documented. Only three project countries 
(Indonesia, Laos, and the Philippines) had data on the 
prevalence of anemia among the elderly. All data show 
prevalence rates above 30%, yet no national programs 
are targeted to this age group.

Summary of lessons learned on 
micronutrient-deficiency control program 
initiation and associated recommendations

The key steps taken in the initiation of national micro-
nutrient-deficiency control programs are similar across 
study countries (fig. 1). For the establishment of 
national vitamin A–supplementation programs, these 
key steps have included:
» national surveys documenting the extent of vitamin 

A deficiency in the country;
» national workshops and advocacy meetings on vita-

min A deficiency;
» establishment of national technical and intersectoral 

committees for the control of vitamin A deficiency;
» securing of assistance from bilateral and interna-

tional agencies to support the program.
For the initiation of salt iodization programs for iodine-
deficiency control, the key steps have included:
» national surveys to document the prevalence of 

iodine-deficiency disorders in the country;
» establishment of one or more national subcommit-

tees to oversee national control efforts;
» conduct of national workshops or advocacy/

mobilization meetings;
» securing of international assistance;
» integration of the iodine-deficiency disorders control 

strategy into the national plan of action for nutri-
tion;

» signing of a degree mandating that salt for human 
consumption be iodized.

For the initiation of iron tablet distribution programs, 
the key steps were similar:
» conduct of a national survey documenting the prob-

lem to be addressed;
» incorporation of iron-deficiency control into the 

national plan of action for nutrition;
» development of a plan of action for program imple-

mentation;
» securing of external assistance.

These steps worked well in initiating programs 
and are generally recommended for establishing new 
programs and strengthening others. One constraint 
(here as in other phases) has been lack of monitoring 
information as programs take off, which could receive 
more attention in the future. Specifically for iron, more 
effective approaches (e.g., fortification of staple foods) 
need research and development. Some important 
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modifications of program design (e.g., more frequent 
distribution of vitamin A capsules, possible targeting 
to most deficient populations) may need to be incor-
porated as more results become available.

The most commonly undertaken step in initiation was 
a national micronutrient survey. Many (8 of 12) coun-
tries undertook a national vitamin A deficiency survey 
for children, although few data are available document-
ing the prevalence in women postpartum. In the earlier 
surveys, data on night-blindness were most commonly 
collected. Since the later 1990s, measurements of serum 
retinol have been collected as well (e.g., Bangladesh, 
Laos, South Africa, and Sri Lanka). Almost all coun-
tries undertook a national iodine-deficiency disorders 
survey, consisting in most cases of determination of 
the total goiter rate. National surveys of iron-deficiency 
anemia were the least common. Only three have been 
documented (China, Myanmar, and Thailand); 
national data collection has focused mainly on preg-
nant women, and recently there has been an increased 
focus on children. A focus on other at-risk groups, such 
as the elderly, would be useful in the future.

More systematic surveying is recommended to 
improve the information basis for program initiation 
and design. For example, better methods for estimat-
ing the prevalences of vitamin A deficiency and anemia 
(with representative sampling of wider age groups) 
would contribute information and should be devel-
oped and applied.

External assistance was widely sought by study coun-
tries. International support for the control of iodine-
deficiency disorders (in most cases, for salt iodization) 
was documented in most study countries. UNICEF 
played a central role in funding iodization activities, 
funding that was critical for capital and equipment 
purchase and maintenance as well as for the purchase 
of fortificant. At least six of the study countries have 
documented external support for vitamin A capsule 
and iron tablet distribution programs. Institutions 
providing support to vitamin A–supplementation 
programs include the Canadian International Develop-
ment Agency, Helen Keller International, and UNICEF, 
which provided both financial support and technical 
assistance. Iron tablet distribution programs often 
suffer from failures of supply, purchase, and manage-

ment, despite considerable support from UNICEF.
Donors are recommended to continue support to 

programs, including support to build the capacity for 
program design and advocacy, until they are demon-
strably self-sustaining.

National workshops have served as an important 
mechanism to raise awareness, mobilize expertise, and 
promote policy and program development for national 
micronutrient-deficiency control programs. National 
workshops have often benefited from recently 
undertaken population-representative micronutrient-
deficiency surveys, which have facilitated advocacy 
among governmental and nongovernmental 
stakeholders. Clinical research conducted in the 
1990s that estimated the impact of micronutrient 
deficiencies on human growth and development 
and on child survival [30] provided an impetus to 
translate survey data into action. National workshops 
also provided the foundation for the establishment 
of national committees and subcommittees to guide 
government response. Committees were charged with 
the development of program and policy guidelines, 
as well as plans of action for institutionalization and 
implementation of those guidelines. For vitamin 
A–deficiency control programs, committees identified 
mechanisms for service delivery, a process that resulted 
in large-scale campaign-model programs (e.g., national 
immunization days) combined with routine facility-
based distribution for target groups. The committees 
also oversaw an increased focus on postpartum 
women in addition to children as focal groups. In 
terms of iodine-deficiency disorder control programs, 
the committees typically contained interministerial 
representatives, private industry representatives, and 
other stakeholders to form the broad-based coalition 
required for successful fortification. In addition, the 
committee provided a forum in which national decrees 
and legislation could be formulated to require salt 
iodization. Finally, for iron, national workshops and 
committees were less commonly seen. Yet, the principal 
stakeholders incorporated national iron-deficiency 
control strategies into national plans of action for 
nutrition in at least eight countries, indicating the 
institutionalization of program strategies.
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Abstract

National programs for vitamin A supplementation 
and iodization of the salt supply were launched and 
sustained with high (but not universal) coverage in 
most of the countries studied. Iron programs (requiring 
daily or weekly supplementation, in contrast to vitamin 
A), which were distributed mainly through antenatal 
care, had lower coverage and acceptance. Constraints to 
supplementation were supply, awareness of health staff 
and communities, and (for vitamin A) insecurity with 
phasing out of the national immunization days, which 
have been a major vehicle for distribution. Administration 
to women postpartum becomes even more important 
and needs greater coverage. Iodized salt programs have 
expanded well, with good interagency collaboration and 
local management, supported by legislation (which may 
need strengthening); constraints remain in terms of too 
many salt producers, inadequate quality, import issues, 
and prices. More integrated, multifaceted programs are 
needed, with priority to developing and implementing 
fortification—especially in finding effective ways to iron-
fortify rice. Data are lacking, with fewer surveys once 
programs start, constraining monitoring and program 
control and adaptation. Nonetheless, interventions 
appear to have gone to scale remarkably successfully.

Key words: anemia, Asia, fortification, goiter, iodine, 
iron, micronutrients, South Africa, supplementation, 
vitamin A

Introduction

This series of three papers, “Lessons from Successful 
Micronutrient Programs,” describes the establishment 
of successful national micronutrient-deficiency con-
trol programs, focusing on Asia. The first paper [1] 
identified key steps in the establishment of national 
programs, including:
» The completion of a large-scale population survey 

that measures the extent of micronutrient deficien-
cies (e.g., vitamin A, iodine, and iron) in vulnerable 
groups, serving as a stimulus for advocacy and mobi-
lization by key partners and the general public;

» The convening of a national workshop among gov-
ernmental, nongovernmental, and international 
partners to discuss the implications of the problem 
and potential frameworks for national control pro-
grams;

» The establishment of technical and intersectoral com-
mittees to develop country-specific and subnational 
program guidelines;

» The development of a national plan of action for nutri-
tion, accompanied by legislation in the case of salt 
iodization and micronutrient fortification;

» The securing of international assistance until program 
sustainability is feasible, particularly for vitamin A 
capsules, iron tablets, and iodization equipment and 
fortificant.
When programs established since the early 1990s 

were reviewed, several program strategies emerged 
as predominant. Nearly all study countries reported 
aiming at universal distribution of vitamin A capsules 
to preschool children and postpartum women. All 
reported iodization of salt as the principal strategy for 
reducing iodine-deficiency disorders. Despite opera-
tional and logistical difficulties, iron supplementation 
is commonly integrated into antenatal-care protocols. 
Many countries are exploring alternative, sustainable 
approaches to deficiency control, including fortifica-
tion and information, education, and communication 
(IEC) campaigns for dietary change.

This paper (the second of three in this issue) 
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discusses lessons about the implementation of these 
programs. Constraints to program implementation 
are identified. Issues that emerged related to the 
establishment of program monitoring systems are 
discussed. Finally, the key lessons are summarized, 
with the objective of elucidating principles for 
successful implementation in other countries, as well 
as suggesting some solutions to common problems that 
have emerged. The main sources of information are 
country case studies summarized later in this issue and 
available at www.inffoundation.org, from Bangladesh 
[2], Cambodia [3], China [4], Indonesia [5], Laos [6], 
Philippines [7, 8], South Africa [9], Sri Lanka [10], 
Thailand [11], and Vietnam [12], and unpublished 
case studies from India* and Myanmar.** Additional 
information is taken from recent regional [13] and 
global [14, 15] surveys.

Vitamin A

Summary of Vitamin A Program Implementation

The most common approach for the control of vita-
min A deficiency in developing countries is vitamin A 
capsule distribution. Almost all project countries have 
vitamin A–supplementation programs with universal 
targeting to children under five years of age. China and 
Thailand do not have programs for universal supple-
mentation to children, Vietnam targets children under 
three years of age, and although Sri Lanka and South 
Africa have policies for supplementation of children, no 
programs have yet been implemented. The programs 
usually consist of twice-yearly vitamin A dosing (with 
200,000 IU vitamin A capsules) distributed through 
large-scale campaigns such as national immunization 
days or a designated micronutrient week. The char-
acteristics of vitamin A programs are summarized in 
table 1.

Complementary strategies often implemented with 
capsule supplementation include promotion of home 
gardening, social marketing, and IEC activities. In addi-
tion, more countries are now beginning to explore suit-
able vehicles for vitamin A fortification. Although in 
other regions, notably in Latin America, fortification 
of sugar with vitamin A has become a primary strategy, 
this is not as widely implemented across countries in 
Asia; in fact, sugar may not be as practical an option 

for fortification in Asia because it is not consumed by 
vulnerable groups as commonly as in Latin America. 
Noodles, margarine, and breastmilk substitutes are 
among the most common commodities fortified with 
vitamin A in Asia. Only four project countries—Indo-
nesia, Philippines, Sri Lanka, and Thailand—reported 
fortification (mandatory or voluntary) of food com-
modities with vitamin A. Adequate technologies have 
not yet been developed for the fortification of rice with 
vitamin A, so it is necessary to fortify other commodi-
ties, such as fats and oils, pasta, and condiments.

Among project countries, most vitamin A–supple-
mentation programs targeted to children achieve cover-
age rates of 60% or more of the child population (fig. 1 
and table 1, third column). Bangladesh and Myanmar 
reported coverage rates above 99% for 2001. The asso-
ciated impact data are discussed in the third paper in 
this series [16].

To maintain adequate vitamin A stores among 
infants and to protect lactating women from becoming 
vitamin A deficient, the World Health Organization 
(WHO) also recommends distribution of high-dose 
vitamin A capsules to women shortly after delivery 
[17]. Although many countries have now adopted this 
intervention, implementation has typically been more 
recent than that for children. As a result, in most cases, 
vitamin A programs for lactating women tend to be 
less well developed, and effective capsule distribution 
systems are comparatively lacking. There are also fewer 
data available on coverage of women postpartum 
than on coverage of children under five years of age. 
However, those countries having coverage data report 
rates significantly lower than those for children. Only 
in Vietnam was coverage of postpartum women 
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FIG. 1. Coverage of vitamin A programs for children accord-
ing to country (most recent year for which data are available)
Source: materials provided by study countries [2–15]. Also two 
unpublished country case studies: Vijayraghavan K (National Insti-
tute of Nutrition, Hyderabad). Micronutrients in India. Paper pre-
sented at a workshop on “Successful Micronutrient Programs” held at 
the International Union of Nutritional Sciences, Vienna, August 2001. 
Aung P, Thein A (Ministry of Health, Myanmar). Myanmar. Case 
studies on nutrition intervention programmes of Myanmar. Presenta-
tion on Micronutrient Programs, INMU, Bangkok, June 2001.

* Vijayraghavan K (National Institute of Nutrition, 
Hyderabad). Micronutrients in India. Paper presented at a 
workshop on “Successful Micronutrient Programs” held at 
the International Union of Nutritional Sciences, Vienna, 
August 2001.

** Aung P, Thein A (Ministry of Health, Myanmar). Myan-
mar. Case studies on nutrition intervention programmes of 
Myanmar. Presentation on Micronutrient Programs, INMU, 
Bangkok, June 2001.
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TABLE 1. Characteristics of programs addressing vitamin A deficiency

Country Type and content Coverage, target groups Resources

Bangladesh VAC distribution to children < 5 yr of age 
with NIDs and routine EPI; VAC distribu-
tion to women postpartum (< 18.5 BMI) 
through BINP; home gardening; IEC 
activities

Coverage rates of over 99% reported for 
supplementation to children during the 2 
semiannual campaigns of 1999. Coverage 
of postpartum women not reported

US$0.80/
capita/yr 
for VAC to 
children

Cambodia Formerly VAC distribution with NIDs (now 
phased out); subsequently VAC distribu-
tion to children through routine EPI 
outreach; VAC distribution to women 
postpartum through health services and 
routine immunization outreach; home 
gardening; IEC activities

Coverage with NIDs for years 1995–96 
reported as approximately 95%. Coverage 
with routine immunization outreach for 
March, July, and November 1999 and 
March 2000 reported as 70%, 69%, 63%, 
and 63%, respectively. Coverage of 47% 
shown by survey. Wide range of coverage 
reported among provinces (10%–55%) 
and within provinces (0%–100%).

   Coverage of postpartum women not 
reported

China No national vitamin A program implemented

India Vitamin A by liquid distributed to children 
6–36 mo of age with UIP (1st dose with 
measles immunization, 2nd dose with 
diphtheria, pertussis, tetanus booster); 
subsequent doses to children < 5 yr of age 
provided by ICDS/health functionaries; 
home gardening; social marketing strategies

Low coverage of children reported for 
1997. No state achieved more than 40% 
coverage for children receiving 1 dose of 
vitamin A

2,100 million 
Rs (US$ 50 
million)

Indonesia VAC distribution to children 1–5 yr of age 
through large-scale campaigns for VAC; 
VAC distribution to women postpartum 
by midwives; home gardening; fortifica-
tion of noodles and margarine

Coverage of children reported as 66%. 
Coverage of women postpartum reported 
as 40%. 

Laos VAC distribution to children < 5 yr of age 
through SNIDs (NIDs are being phased 
out); VAC distribution to women postpar-
tum through health centers; IEC activities

Coverage of children reported by Ministry 
of Health as 80% and 73% for two 
distribution rounds in 1999. National 
Health Survey 2000 reported coverage 
for 2nd round of distribution in 1999 as 
28.8%. Coverage of women postpartum in 
1997 reported as 16.5% in Luang Phabang 
Province, and as a mean of 6% for those 
provinces reporting (6/17)

Myanmar VAC distribution to children < 5 yr of 
age through NIDs; VAC distribution to 
women postpartum; home gardening in 
10 townships; IEC activities for consump-
tion of vitamin A–rich foods

Coverage for VAC distribution reported 
usually to reach 90% of targeted children. 
When distribution was integrated with 
NIDs in January 2000, a coverage rate of 
99% was achieved

Philippines VAC distribution to children < 5 yr of age 
through designated days known as Garan-
tisadong Pambata; VAC distribution to 
women postpartum; fortification of sev-
eral foods, including flour, with vitamin A

Coverage for 2000 reported as 80% for 1st 
round and 80%-84% for 2nd round of 
distribution. Coverage of women postpar-
tum not known

VAC US$0.40/
capita/yr, 
including 
program 
costs 

South Africa Policy for distribution of VAC to children and women postpartum, but no program yet implemented

Sri Lanka Policy for distribution of VAC to children, 
but no program yet implemented; dis-
tribution of VAC to women postpartum; 
supplement food for poor mothers and 
children (Thriposha) fortified with vita-
min A and other micronutrients

Coverage of women postpartum not known

continued
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reported to be above 50%. No project country has 
national impact data for lactating women yet available. 
Although Vietnam has multiple rounds of biochemical 
data for lactating women, the data are subnational (e.g., 
for Thanh Mien District).

Constraints and achievements in vitamin A capsule 
distribution

Inadequate supply and delivery of capsules

Problems with adequate capsule supply are common 
across countries with vitamin A–supplementation 
programs. Underestimated program participation 
or undersupply of capsules can cause shortages. The 
Canadian International Development Agency, a leading 
supplier of vitamin A capsules to developing countries, 
provides over 100 million capsules annually [14], 
mainly through Micronutrient Initiative and UNICEF. 
India provides its own supplement but has reported 
insufficient supplies of vitamin A for its ongoing 
national program.* Similarly, Sri Lanka reported 
difficulty launching its program due to insufficient 
vitamin A supplies.

Countries also report problems with timely receipt 
of capsules. Delivery of capsules, both from the supply 
warehouse in the Netherlands and from central to local 
levels in-country, can be delayed because of logistic or 
transportation problems. The problem of on-time 
delivery to local sites has important consequences for 
program participation. For instance, health workers 
may be on their designated location at the scheduled 
time for distribution but may have insufficient sup-
plies for the intended coverage. The Philippines, for 
example, reports low public response to the vitamin 

A–supplementation program, due in part to late arrival 
of supplies and to lack of promotion and social mobi-
lization for program implementation [18].

Lack of awareness of vitamin A deficiency by health 
personnel and community members

Several countries report a lack of awareness among 
mothers of vitamin A deficiency in general, and of 
vitamin A–supplementation programs in particular. 
A lack of knowledge among health workers of vitamin 
A deficiency, recommended capsule supplementation 
schedule, and correct dosing quantity has also been 
reported. The two problems are likely to be linked, 
since poorly informed and motivated health workers 
are hampered in their ability to motivate community 
members to participate in the program. Both India and 
the Philippines, for example, cite a lack of awareness 
among the community and a lack of training among 
health workers as reasons for achieving lower than ideal 
coverage [18]. Specifically, India reports difficulty in 
engaging community participation in the program. 
Vitamin A, when distributed in India, is passively 
received; supplementation is rarely sought actively.* 
Further, there is a reported lack of knowledge of 
micronutrients and the vitamin A program among 
health personnel in India, and a lack of supervision of 
the health workers for micronutrient activities. Like-
wise, the Philippines reports low awareness among 
the community as well as among health workers [7]. 
The nutrition program is reported to hold low prior-
ity among local government units in the Philippines. 
Lack of local executive support for the program has 
caused decreased enthusiasm among health workers. As 
a result, the Philippine supplementation program faces 
a low number of volunteer workers at the local levels. 
Further, many of the health workers who participate 
in the program are not adequately informed about the 
benefits and importance of micronutrients.

Thailand No national vitamin A supplementation program implemented; mandatory fortification of sweetened 
condensed milk, infant formula, and breastmilk substitutes; voluntary fortification of instant noodle 
soup mix

Vietnam VAC distribution to children 6 mo to 3 yr 
of age through NIDs; VAC distribution to 
women postpartum; IEC activities 

Coverage for children reported as 76.9% in 
2000. Coverage for women postpartum 
reported as 52.2% in 2000

878 commune 
workers, 940 
districts, 106 
provinces; 
US$0.080/
capita/yr 

VAC, Vitamin A capsule; NID, national immunization day; EPI, Expanded Program of Immunization; BMI, body mass index; BINP, Bangla-
desh Integrated Nutrition Project; IEC, information, education, communication; UIP, Universal Immunization Programme; ICDS, Integrated 
Child Development Services; SNID, subnational immunization day.
Source: materials provided by study countries (refs. 2–12) and refs. 13–15. Also two unpublished country case studies: Vijayraghavan K 
(National Institute of Nutrition, Hyderabad). Micronutrients in India. Paper presented at a workshop on “Successful Micronutrient Programs” 
held at the International Union of Nutritional Sciences, Vienna, August 2001. Aung P, Thein A (Ministry of Health, Myanmar). Myanmar. Case 
studies on nutrition intervention programmes of Myanmar. Presentation on Micronutrient Programs, INMU, Bangkok, June 2001.

TABLE 1. Characteristics of programs addressing vitamin A deficiency (continued)

Country Type and content Coverage, target groups Resources

* Vijayraghavan K (National Institute of Nutrition, Hydera-
bad). Micronutrients in India. Paper presented at a workshop 
on “Successful Micronutrient Programs” held at the Interna-
tional Union of Nutritional Sciences, Vienna, August 2001.
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Insecure program sustainability

Some countries express concern about the sustainabil-
ity of national vitamin A–supplementation programs. 
Most countries obtain their national capsule supply 
through UNICEF and question how the program could 
be maintained if donors no longer were to support the 
purchase of the capsules. The Vietnam government, for 
example, reported a lack of financial means to support 
future sustainability of the vitamin A program should 
donors no longer be able to provide the capsules [19]. 
The Philippines may be the only project country that 
reserves funds for the purchase of vitamin A capsules. 
In the Philippines, the government allocates a budget of 
approximately US$0.02 × total no. of children 0–5 years 
old × 80% of the population targeted for the purchase 
of vitamin A capsules alone [5]. The sustainability of 
the capsule delivery system may also be at risk with 
the phasing out of national immunization days, as 
discussed below.

High vitamin A capsule coverage achieved with national 
immunization days

The successful coverage of vitamin A capsule programs 
(fig. 1) can be attributed, in part, to distribution of 
capsules through national immunization days (table 
1, second column). Among those countries having 
initiated early vitamin A–supplementation programs, 
a marked increase in coverage was generally achieved 
when distribution of capsules began to be linked 
with national immunization days. In Myanmar, sup-
plementation reportedly covered more than 90% of 
targeted children before it was incorporated with 
national immunization days; coverage of the program 
then increased to 99% when it was incorporated with 
national immunization days in January 2000.*

Variation in subnational vitamin A capsule coverage 
achieved

Within countries, not all areas are achieving equally 
high rates of coverage. In Cambodia, data from 2001 
show a large range in program coverage both among 
provinces (10% to 55%) and within them (0% to 
100%) [3]. In Vietnam the difference in coverage 
between regions is not as large but still shows a range 
of almost 25 percentage points; data for 2000 show a 
low coverage of 59.9% for the Central Highlands area 
and a rate of 82.3% for the Red River Delta area [12]. 
Possible reasons for the variation in vitamin A capsule 
coverage by area include differences in knowledge of 
the vitamin A capsule program by the health center 
staff, differences in motivation of the health center staff 
to implement the program, differences in logistical and 

operational support to the program (due to accessibil-
ity and other factors), and differences in community 
knowledge of and attitudes toward the program.

Phaseout of national immunization days

With the expected eradication of polio, many countries 
are now beginning to phase out national immuniza-
tion days. As a result, country programs must consider 
alternative systems for the distribution of vitamin A 
capsules. Alternative distribution methods are often 
pilot tested in selected areas before being implemented 
more widely.

The results of a pilot test in Cambodia are informa-
tive (table 2). Here the use of routine immunization 
services was tested as an alternative distribution 
method to national immunization days in 1996 [3]. 
One district was selected as the pilot area in 1996, and 
the target area was then expanded to two provinces 
for 1997. In March 1998, six provinces were targeted 
through routine immunization outreach. By 1999, the 
vitamin A program in Cambodia was using routine 
immunization outreach as the only mechanism for 
capsule distribution. Although routine immuniza-
tion reportedly achieved high coverage during its 
pilot phase in Cambodia (1997), program coverage 
showed a marked decline thereafter [3]. When piloted 
in only two provinces (March 1997), distribution 
through immunization outreach achieved a coverage 
rate of 82%, only 7 percentage points lower than the 
rate achieved in these provinces targeted by national 
immunization days for that same time period. In 1998, 
with wide-scale use of routine immunization outreach 
as a capsule distribution method, the coverage rate 
decreased to 48% and 60% in March and November, 
respectively. For those same months, those provinces 
targeted instead by subnational immunization days 
achieved coverage rates above 95%. In comparison 
with national immunization days, coverage through 
routine immunization outreach, while still reaching 
the majority of the population, thus showed a marked 
decrease in the proportion of the population reached 
(table 2).

Although few countries besides Cambodia have 
yet completely phased out national immunization 

TABLE 2. Vitamin A capsule coverage in Cambodia according 
to method of distribution

Method

% of target covered

Mar 
1997

Nov 
1997

Mar 
1998

Nov 
1998

National or sub-
national immu-
nization day

89 91 > 95 > 95

Immunization 
outreach

82 Not avail-
able

48 60

Source: Poly O [3].

* Aung P, Thein A (Ministry of Health, Myanmar). Myan-
mar. Case studies on nutrition intervention programmes of 
Myanmar. Presentation on Micronutrient Programs, INMU, 
Bangkok, June 2001.
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days as a distribution system for vitamin A capsules, 
the challenge of maintaining high program coverage 
with alternative methods of distribution is likely to be 
experienced also among other countries that are soon 
to phase out national immunization days.

Postpartum vitamin A capsule coverage

Although coverage data on postpartum programs 
are scarce, the data available suggest that programs 
for supplementation of women postpartum have not 
yet achieved wide-scale coverage in project countries. 
In fact, programs for supplementation of women 
postpartum rarely achieve above 50% coverage. 
Indonesia reported a coverage rate of 40% in 2001 [5], 
Vietnam reported a rate of 52.2% in 2000 (with the 
Central Highland area reporting much lower coverage), 
and Laos, for the six provinces reporting, reported 
postpartum coverage as 6% in 1997 [6, 19].

Monitoring vitamin A capsule programs

Variation in estimation of vitamin A capsule coverage

Data reported from national surveys such as the Nutri-
tion Surveillance Project, Demographic and Health 
Surveys, or other National Micronutrient Surveys 
(sometimes launched by Helen Keller International, 
UNICEF, and ministries of health) often show rates of 
coverage that differ markedly from the coverage rates 
reported from district and provincial health offices. In 
Laos, for example, data from the 2000 National Health 
Survey showed coverage as 28.8% for children 6 to 
59 months of age, whereas data from the provincial 
offices showed coverage for that same time period as 
83% [6].

The variation in the estimated coverage is explained 
by the difference in methods used for the collection 
of data. For both Cambodia and Laos, the data 
reported from the two sources, though they reflect the 
same time period, derive from different methods of 
estimation of program coverage. National survey data 
(e.g., Micronutrient Survey in Cambodia, National 
Health Survey in Laos) assess program coverage 
by interviewing mothers. Women with children 6 
to 59 months old are asked whether their child has 
received a vitamin A capsule in the last six months. 
The Ministry of Health data, on the other hand, rely 
on provincial-level program coverage recorded during 
implementation.

Although the exact reason for the variation between 
methods of estimation cannot be determined, it is likely 
that each source of data is prone to its own estimation 
error. National survey sources may underestimate 
program coverage due to recall and reporting bias on 
the part of children’s caretakers. Mothers may not be 
aware that their children have received vitamin A cap-
sules, either because a health worker has not explained 
the multiple interventions being administered during 

the national immunization days and vitamin A visits, 
or because the mothers may have forgotten that their 
children had received vitamin A during the visit. For 
provincial reports, on the other hand, coverage data are 
reported to the central level from provincial areas, the 
provincial areas basing their coverage estimate on a cal-
culation performed by dividing the number of capsules 
provided by the size of the target population in the 
area. There is a question, however, as to the accuracy 
of the target population denominator upon which the 
coverage calculations are based, which can often be an 
underestimate, giving spuriously high coverage reports. 
Some countries reported such problems of maintaining 
accurate records at provincial and district levels based 
upon program data and population estimates.

Estimating postpartum vitamin A capsule coverage

The capacity of countries to collect regular coverage data 
on supplementation to postpartum women is generally 
more limited than that for supplementation to children. 
Coverage data on postpartum supplementation are, on 
average, less available. The difficulties lie in estimating 
an accurate denominator to represent the number of 
women who have given birth in the reporting period. 
In addition, records of the number who have received 
postpartum supplementation are sometimes imprecise. 
In some cases, provinces report the data to the central 
level; in other cases, small-scale community projects 
may take responsibility for record keeping in a certain 
locality or provincial area. In the case of Laos, coverage 
data on the program are available both from a subset 
of provinces (6 of 15) that report on postpartum 
supplementation coverage, and by a safe motherhood 
project operating in Luang Phabang Province [6].

Establishing vitamin A capsule coverage targets

Other countries report difficulties in setting appro-
priate coverage targets for the vitamin A program. 
The Philippines, for example, bases coverage targets 
on National Economic and Development Authority 
(NEDA) population estimates, which are recognized, 
in many cases, as either very high or very low estimates 
for subnational areas. Moreover, in the Philippines, the 
vitamin A program aims to achieve 80% coverage. A 
coverage rate reported as 80% of target achieved is 
therefore not actually 80%, but 80% of 80%, or 64% 
of the target projection. (For cross-country compari-
son, all coverage estimates cited in this report are based 
upon the percentage of the total target population par-
ticipating in the program.) Further, the 64% represents 
a figure that has been derived by using a denominator 
(NEDA population) of questionable accuracy.

Lessons learned

Countries have identified several key factors as impor-
tant for successful implementation of a national vita-
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min A program. Some of the enabling mechanisms 
have been achieved already to varying extents by 
different countries; others are next steps identified 
as important to accomplish for improving program 
implementation.

Interagency collaboration

Although important for program planning, interagency 
collaboration is also vital for successful implementation 
of a national vitamin A program. Across countries, 
UNICEF and the Canadian International Development 
Agency offer strong support for vitamin A programs; 
other international agencies also collaborate and 
provide assistance. Successful implementation of 
programs is due, in part, to the strong interagency 
relations that support and facilitate program delivery. 
In these countries, there is close integration between 
sectors involved in the project and a high level of 
support for the program from authorities at all levels. 
Project leaders express a high level of commitment to 
the program, and there is a high level of interaction 
between sectors. Such coordination between agencies 
and sectors for support of the program is helpful not 
just for strong implementation of the program, but 
also for facilitating sustainability of the program, 
although the long-term financial sustainability of 
supplementation programs remains a concern in study 
countries. One important area in which interagency 
collaboration could be enhanced is the improvement 
of logistical and supply management procedures to 
minimize the effects of interrupted supply of vitamin 
A capsules on distribution program operations.

Strong program management at local levels

Vitamin A programs require good coordination from 
the central to the local level and effective program man-
agement at each level. Strong program management at 
local levels has been identified as a factor facilitating 
smooth program implementation and increased com-
munity participation. In Vietnam, for example, the 
project network is based on the provincial preventive 
health system. There is a high level of community par-
ticipation in the program, and the commitment of local 
and central authorities helps to ensure that training and 
management of the program are performed to the high-
est level possible. The Philippines, on the other hand, 
has identified the strengthening of local management 
as a future goal for the vitamin A program. Specifically, 
the Philippines intends to strengthen the management 
capability of the local government units and to increase 
the motivation of the barangay (village) health work-
ers to reach the poor and seek out target children to 
receive vitamin A capsule supplementation [7]. The 
mixed success with postpartum vitamin A capsule 
coverage through established health services, relative 
to campaign-based programs, suggests that increasing 
the knowledge and motivation of the large number of 

health workers involved in program implementation 
of facility-based services remains a key priority inter-
nationally. Given that study countries identified inad-
equate community awareness and mobilization as key 
barriers to vitamin A capsule coverage, local program 
management is particularly important in addressing 
this constraint. Improving local management would 
also assist in reducing the large subnational variation 
in program coverage.

Well-developed system for monitoring and evaluation

Most project countries identify strengthened capacity 
for monitoring and evaluation of the program as an 
area requiring further development. Many countries, 
for example, have yet to fully establish an accurate 
monitoring system for capsules targeted to children 
under five years of age, and few countries have yet 
achieved precise monitoring systems for capsules 
provided postpartum. The integration of micronu-
trient program coverage indicators into large-scale 
population surveys would be a valuable contribution 
to program implementation and impact evaluation. 
Nationally representative population surveys would 
also measure subnational variation in vitamin A 
capsule coverage and vitamin A deficiency to assist 
in program targeting, without the need for accurate 
population estimates to calculate coverage rates.

Integrated and alternative deficiency control programs

The eventual phaseout of national immunization days 
in favor of service delivery through established health 
services underscores the importance of establish-
ing complementary strategies for deficiency control. 
Almost all of the study countries (10 of 12) reported 
implementing complementary vitamin A–deficiency 
control or prevention programs. These programs 
included the promotion of home gardens to increase 
domestic production of vitamin A–rich foods, IEC 
campaigns to increase consumption of foods rich in 
the nutrient, and micronutrient fortification (man-
datory or voluntary) of commonly consumed food 
commodities. Yet, fortification is the least common 
among these, having been made mandatory in only 
one country (Thailand). The fortification of widely 
consumed food commodities, particularly rice, war-
rants continued scientific, field-based, and technologi-
cal development.

Iodine

Summary of Iodized Salt Program Implementation

Fortification of salt with iodine is recognized as a 
highly effective strategy for the control of iodine-
deficiency disorders. The characteristics of programs 
are summarized in table 3. Salt provides a suitable 
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TABLE 3. Characteristics of programs addressing iodine deficiency

Country Type, content Coverage, target groups Issues, resources

Bangladesh Salt legislation enacted 1995; 
salt committees established at 
different levels; IEC activities; 
iodized oil injections phased out 

Coverage of iodized salt showed a large 
increase from 1994 to 1999 (20% to 70% 
of households), but recent reduction 
from 78% to 55% (2001); highly variable 
iodine content in salt; 265 salt refineries

Monitoring of iodized 
salt and quality con-
trol is a problem; 
importing of nonio-
dized salt is a problem

Cambodia Government adopted iodized salt 
in 1999; no legislation adopted 
for iodized salt; IEC activities; 
Provincial Coordination Com-
mittee established to inform 
custom officers and health 
workers from each province 
about IDD; iodine container in 
wells in 1997; iodized oil cap-
sules distributed in 2000 

Low coverage of iodized salt reported; 
Demographic and Health Survey in 2000 
reported 13.8% of households had access 
to adequately iodized salt; most salt 
production is at one factory in Kampot 
Province, which has difficulty producing 
enough salt to meet annual need; large 
quantity of salt imported

US$0.50/capita/yr; 
importing of 
noniodized salt is a 
problem; iodized salt 
reported to cost more 
than noniodized salt 

China 1994 State Council established 
decree on IDD prevention and 
treatment by iodized salt; iodized 
oil to pregnant women and 
women of childbearing age; 
pilot projects for iodinated water

Coverage of iodized salt reported as 76.3% 
in 1995 

Not reported

India Distribution of iodized salt since 
1966; later adopted ban on 
entry of noniodized salt; recent 
withdrawal of ban on noni-
odized salt; 650 salt iodization 
plants established; mobile labs 
used for testing iodine content 
of salt; IEC activities

Recent rescinding of ban on noniodized salt 
leaves legislation for iodized salt to discre-
tion of individual states. As a result, cover-
age of iodized salt is expected to decline; 
effectiveness of double-fortified (iodine 
and iron) salt is being tested (2003)

Quality of iodized salt 
is highly variable; 
iodized salt reported 
to cost more than 
noniodized salt; 3,300 
million Rs (US$70 
million) invested for 
iodization of salt 

Indonesia Decree for iodized salt in 1986; 
iodized oil capsules to school-
children and young married 
couples in endemic areas since 
1987; national IDD mapping 
and evaluation since 1989; 
national salt intake survey since 
1996; lipiodol injection for 
schoolchildren and young mar-
ried couples in endemic areas 
phased out since 1986

Coverage of iodized salt reported as 58.1%, 
62.1%, 65.2%, and 63.6% for years 
1996, 1997, 1998, and 1999, respectively. 
Coverage of iodized salt for 2000 
reported as 64.5%. Controlled trial with 
multimicronutrient-fortified (iodine 
included) biscuit to evaluate effect on 
pregnancy weight gain

Not reported

Laos Decree for iodized salt signed in 
1995; IEC materials at all health 
facilities; 8 large salt factories, 
approximately 20 small-scale 
producers; iodized oil distrib-
uted from 1990 to 1993

Coverage of adequately iodized salt 
reported as 71.1% in 2000; 90% of salt 
needs produced in-country 

Not reported

Myanmar Ministerial decree for iodized 
salt in 1998; iodinated water to 
schoolchildren; social market-
ing and IEC activities; mass 
iodized oil injection program 
phased out (1982–86)

Coverage of iodized salt reported as 
18.03%, 41%, 50%, and 60% for years 
1995, 1996, 1997, and 1998, respectively; 
in 1999 coverage of salt containing ≥ 30 
ppm iodine reported as 30%, and cover-
age of salt containing 15 to < 30 ppm 
iodine reported as 23% 

Not reported

continued
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vehicle for iodine fortification and is consumed by 
all populations. Moreover, salt iodization represents a 
long-term public health strategy, with a minimal cost 
per capita required (a range of US$0.05 to US$0.50/ 
capita/year reported by project countries; table 3, 
column four). Almost all project countries had national 
legislation for mandatory iodization of salt for human 

consumption. Even those countries lacking a decree 
for mandatory salt iodization (Cambodia and India) 
nevertheless have substantial ongoing activities for 
promotion of iodized salt production.

Although iodized salt programs have the potential 
to virtually eliminate iodine-deficiency disorders, not 
all salt programs are implemented effectively. Many 

Philippines Decree for iodized salt in 1993; 
161 local government units out 
of a total of 78 provinces, 84 
cities, 1,525 municipalities, and 
41,940 barangays have passed 
local resolutions for iodized 
salt; IEC activities; supple-
mentation to women of child-
bearing age with iodized oil 
capsules phased out (1993–95)

Coverage by Department of Health 
reported as 22%, 14%, 18%, and 10% 
for years 1995, 1996, 1997, and 1998, 
respectively. Coverage with iodized oil 
capsules was 57.7% in 1993, 85.7% in 
1994, and 84.8% in 1995

Iodized salt, US$0.30/
capita/yr; iodized oil 
capsules, US$0.10/
capita/yr

South 
Africa

Legislation for iodized salt in 
1995

Coverage of iodized salt prior to legislation 
reported as 30%; coverage of iodized salt 
since passing of legislation for iodized salt 
reported as 62% (for households using 
salt with ≥15 ppm iodine content)

Not reported

Sri Lanka Food regulations for iodized salt 
enacted in 1993, and iodized 
salt program from 1995; IEC 
activities; distribution of potas-
sium iodide tablets to high-risk 
groups in 1950s (phased out)

Coverage of iodized salt reported as 48% in 
1995–96; 116 registered microenterprises

Quality of iodized salt 
an issue (varying con-
tent of iodine in salt 
at retail level: 5.3-418 
ppm)

Thailand Legislation for iodized salt 
enforced since 1994; iodinated 
water to all primary schools 
and households of 39 provinces 
and some areas in Southern 
region; iodized oil capsules to 
pregnant women, women of 
childbearing age, and school-
children in high-prevalence 
areas; IEC activities

Coverage of iodized salt reported as 50% 
(1992–96)

From 1995 to 2001, 216 
baht (US$4.8 m) for 
surveillance, 140 mil-
lion baht (US$3.1 m) 
for IEC, 68 million 
baht (US$4.6 m) for 
promotion of iodine 
consumption, 291 
million baht (US$6.5 
m) for promotion 
of iodized salt and 
iodinated drinking 
water, 284 million 
baht (US$6.3 m) for 
iodized oil capsules, 
and 14 million baht 
(US$0.3 m) for M&E 

Vietnam Legislation for iodized salt since 
1999; IEC activities; training 
of health, education, and salt 
personnel; monitoring and 
evaluation

Coverage of iodized salt program reported 
as 72.8% (≥ 20 ppm) in 1998 and 86.4% 
in 2000; 40%–90% (according to area) 
of households using iodized salt in 1996; 
86% of salt produced was iodized

$0.05/capita/yr

IEC, Information, education, communication; IDD, iodine-deficiency disorders; M&E, monitoring and evaluation.
Source: materials provided by study countries (refs. 2–12) and refs. 13–15. Also two unpublished country case studies: Vijayraghavan K 
(National Institute of Nutrition, Hyderabad). Micronutrients in India. Paper presented at a workshop on “Successful Micronutrient Programs” 
held at the International Union of Nutritional Sciences, Vienna, August 2001. Aung P, Thein A (Ministry of Health, Myanmar). Myanmar. Case 
studies on nutrition intervention programmes of Myanmar. Presentation on Micronutrient Programs, INMU, Bangkok, June 2001.

TABLE 3. Characteristics of programs addressing iodine deficiency (continued)

Country Type, content Coverage, target groups Issues, resources
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iodized salt programs, for instance, do not reach 
national coverage targets. The coverage rates for iodized 
salt programs remain somewhat lower than those for 
vitamin A programs (fig. 2, table 3). Of all project 
countries, only Vietnam reports a national coverage 
rate above 80%. Most project countries report coverage 
rates between 50% and 75%. Cambodia reported a 
coverage rate of 13.8% for the year 2000. Low rates of 
coverage of iodized salt in the Philippines (less than 
25%) were partially compensated for by the coverage 
of iodized oil capsules, in the early 1990s.

Well-developed monitoring systems for quality con-
trol of iodized salt are often lacking. In cases where data 
are available, many project countries report problems 
with variable iodine content in salt. A range as large 
as 5.3 to 418 parts per million at the retail level was 
reported by Sri Lanka. Further constraining effective 
program implementation is the inability of most 
countries to produce an adequate quantity of salt to 
meet national consumption requirements. As a result, 
almost all project countries import salt, much of which 
is often not adequately iodized, and iodization may be 
poorly monitored.

Impact data are available for most project countries 
and, with the possible exceptions of the Philippines 
and Sri Lanka, show encouraging progress [16]. Most 
countries have at least two rounds (baseline and fol-
lowing program implementation) of clinical data on 
iodine-deficiency disorders (goiter) available. In addi-
tion, several countries have one round of biochemi-
cal data (urinary iodine excretion), and four project 
countries (Bangladesh, China, Laos, and Vietnam) have 
two rounds of urinary iodine excretion data available. 
The impact demonstrated by iodized salt programs in 
project countries is addressed later, in the third paper 
in this series [16].

In addition to programs for iodized salt, most 
countries have explored alternative strategies for the 
control of iodine deficiency, either prior to initiating a 
national iodized salt program or as a complementary 
approach to iodized salt. Supplementation of high-risk 
groups with iodized oil capsules has been explored by 
many project countries. Although only China and 
Thailand were providing target groups with iodized 
oil capsules, nearly all project countries report 
having implemented capsule supplementation or 
lipiodol injection activities at some point in time. Less 
frequently explored has been the iodination of water. 
Still, as many as four project countries report having 
carried out pilot projects or highly targeted small-scale 
projects for iodination of water. Thailand may be the 
only project country having an iodine-deficiency 
disorder program with iodination of water included 
as an activity.

Some fortification activities additional to iodized 
salt have been tested in certain project countries. The 
efforts are mostly multinutrient fortification activities, 

and although iodine is included among the fortificants, 
the projects are likely to have been initiated to provide 
for increased availability of nutrients that are less easy 
to provide as fortificants than iodine (e.g. iron and 
vitamin A). Table 3 provides details on the charac-
teristics of country programs for controlling iodine 
deficiency.

Constraints to program implementation

Lack of legislation

All project countries have programs for iodized salt, yet 
the degree to which the programs are developed varies 
across countries. Although most project countries have 
a law banning the production, sale, and importing of 
noniodized salt, Cambodia, India, and Vietnam all 
have a less stringent policy environment. Cambodia, 
for example, has not yet issued a law requiring that 
salt be iodized [3], and India has rescinded legislation 
requiring salt iodization across the country.* Despite 
national legislation for salt iodization in Vietnam, the 
country was lacking complete legislation for regula-
tion of the production and distribution of iodized salt 
[12]. The successful development, implementation, 
and enforcement of legislation rests upon advocacy 

FIG. 2. Coverage of iodized salt programs according to coun-
try (for most recent year data are available)
Source: materials provided by study countries (refs. 2–12) and refs. 
13–15. Also two unpublished country case studies: Vijayraghavan 
K (National Institute of Nutrition, Hyderabad). Micronutrients in 
India. Paper presented at a workshop on “Successful Micronutrient 
Programs” held at the International Union of Nutritional Sciences, 
Vienna, August 2001. Aung P, Thein A (Ministry of Health, Myan-
mar). Myanmar. Case studies on nutrition intervention programmes 
of Myanmar. Presentation on Micronutrient Programs, INMU, Bang-
kok, June 2001.
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* Vijayraghavan K (National Institute of Nutrition, 
Hyderabad). Micronutrients in India. Paper presented at a 
workshop on “Successful Micronutrient Programs” held at 
the International Union of Nutritional Sciences, Vienna, 
August 2001.
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and awareness-raising among government, academic, 
and industrial stakeholders. In decentralized adminis-
trations, subnational ordinances have to be formulated 
as well; for example, this is needed in the Philippines.

Number of salt producers

Constraints to implementation of iodized salt programs 
include both controllable factors and those factors that 
can be mitigated but not controlled (e.g., geography, 
size of country, and vulnerability to disasters). Experi-
ence shows that iodized salt programs are often easier 
to implement and enforce in smaller countries. In small 
countries, such as Laos or Myanmar, there are typi-
cally fewer salt producers than in larger countries. In 
Laos, for example, there were only eight large-scale salt 
producers, and given the small number of producers, 
overseeing compliance with protocols for iodized salt is 
easier than it might be otherwise [6]. Thailand, on the 
other hand, has more than 145 identified salt produc-
ers. Although all of the producers were registered with 
the Ministry of Public Health as of 1997, overseeing the 
compliance of 145 salt producers (through iodine levels 
at production and retail) would require more resources 
than doing so for 8 producers [11].

Insufficient salt production

Many countries do not domestically produce the 
quantity of iodized salt needed annually. Laos is one of 
the few project countries that can nearly meet the full 
quantity of salt needed with its domestic production. 
Salt producers in Laos are able to meet 90% of the 
country’s need for salt, thereby making importation 
of salt minimal and providing less opportunity for 
noniodized salt to enter the country [6]. Most other 
countries have to import much more than 10% of their 
total salt. In Cambodia, for example, all salt is produced 
in Kampot Province, where seven machines have the 
capacity to produce a total of 100,000 tons of iodized 
salt per annum [3]. The annual need for iodized salt 
in Cambodia is 80,000 tons (40,000 tons for human 
consumption and 40,000 tons for industrial use). 
However, Cambodia rarely meets the need of iodized 
salt in the country, because equipment problems and 
natural disasters reduce the actual production capacity 
of factories. In 2000 Cambodia produced only 11,000 
tons, falling short of its need by nearly 86%.

Countries with production shortfalls often experi-
ence problems with importation of noniodized salt 
into the country. Enforcement of salt legislation at 
border sites is lacking in many countries, and the 
entry of noniodized salt at border sites constrains the 
potential success of national iodized salt programs. 
In Bangladesh, noniodized salt is regularly imported 
illegally from India [2]. Already, a substantial decrease 
(from 78% to 55%) in household use of iodized salt is 
evident from the coverage rates reported in 2000 and 
2001 [2, 18, 19]. Moreover, with the recent rescind-

ing of legislation for iodized salt in India, the amount 
of noniodized salt imported into Bangladesh may 
increase, causing an additional decline in the avail-
ability of iodized salt in the country.

Price of iodized salt

In addition to constraints on the availability of iodized 
salt, there are constraints related to the accessibility of 
iodized salt. In many project countries where noni-
odized salt is available (either legally or illegally), the 
price at which it is sold is substantially lower than that 
of iodized salt. Bangladesh, India, the Philippines, 
and Vietnam all cite a higher price of iodized salt in 
comparison to that of noniodized salt. Although the 
price of iodized salt is subsidized in Vietnam, the price 
at which iodized salt is sold is still higher than that of 
noniodized salt. In the future, more subsidies may be 
provided so that the subsidized rate will encourage a 
wider population to purchase iodized salt in lieu of 
noniodized salt [12].

Monitoring of program implementation

Monitoring of iodized salt programs can occur at three 
levels: producer, retailer, and consumer. Countries 
usually prescribe minimum standards for the iodine 
content of salt at the producer and consumer level, but 
less frequently establish standards for the retail level. 
The recommended standards for iodine content are 
normally established in order to provide 150 µg/day of 
iodine via iodized salt [20]. To do so, the recommended 
iodine concentration at production is usually between 
20 and 40 mg of iodine per kilogram of salt, which 
takes into account an expected 20% loss in iodine from 
the production site to the household and another 20% 
loss from cooking prior to salt consumption.

The iodine concentration recommended for salt 
varies somewhat by country, depending on the particu-
lar climatic conditions of the country and the dietary 
habits of the population [20]. In countries where, for 
example, the quality of available salt is poor, or in areas 
where salt may be exposed to excessive moisture, heat, 
or light, the loss of iodine from the salt can be as much 
as 50% from production site to household. When 
these circumstances are known to exist, higher levels 
of iodine concentration are generally implemented.

Quality control: producer level

Quality control at the factory level is most often moni-
tored by the salt producer at an on-site laboratory. In 
Laos, a factory in Vientiane Province monitors a 
random salt sample by rapid color test every hour, and 
monitors the iodine content of random salt samples 
by titration two times per day (once in the morning 
and once in the afternoon) (S. Naphayvong, personal 
communication, June 2001). In Myanmar, the Salt and 
Marine Enterprise monitors the iodine content of salt 
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by titration.* Across countries, program staff or other 
authorities may perform random checks of salt produc-
ers and monitor the compliance with salt iodization 
regulations; however, it seems that most iodized salt 
programs do not collect regular data at the production 
level. Instead, the salt producer is given responsibility 
for monitoring its own production, with little enforce-
ment of accountability. Thailand, however, is an excep-
tion; in Thailand, provincial health personnel and staff 
from the Ministry of Education have responsibility for 
quality control of iodized salt at the production level in 
high-prevalence areas [12].

Quality control: retail level

Regular monitoring of salt quality at the retail level 
is also uncommon. In most iodized salt programs, a 
recommended level of iodine content is not clearly 
established for the wholesale and retail levels. Although 
the iodine content should be above the minimum pre-
scribed for household salt, the content can be expected 
to be less than the level found at the production site. 
Some countries have conducted studies on the quality 
of salt sold at the retail level. In Myanmar, for example, 
a study was conducted to examine the variation in the 
quality of salt available. The results showed a variation 
in the iodine content of salt at the factories and a dif-
ference in the brands of salt available in the markets.* 
Similarly, as noted above, a recent study in Sri Lanka 
also showed widely varying levels of iodine in salt at 
the retail level (5.3 to 418 ppm) [10].

Coverage of program: household level

Most countries have national data on coverage of their 
iodized salt programs. Many countries conduct regular 
surveys to assess iodized salt coverage. Data on iodized 
salt from salt testing are often collected as piggyback 
indicators to broader-based health and nutrition 
surveys (e.g., demographic and health surveys, multiple 
indicator cluster surveys [MICS]). In addition to data 
obtained from these annual surveys, health workers are 
also sometimes given responsibility for monitoring the 
quality of household salt. In Myanmar, for example, 
midwives are provided with test kits, and each midwife 
visits 30 households per month to monitor the iodine 
content of salt.*

Gaps in monitoring

Many countries express a need to improve the moni-
toring of the iodized salt program. The greatest need 
may be to improve monitoring at production and 
market sites as well as at border crossings where salt 
is imported. Several countries have plans to establish a 

more developed monitoring process. Laos, for example, 
aims to improve the enforcement of proper salt iodiza-
tion at the production or import and retail levels and to 
increase the capability of laboratories at the central and 
provincial levels, as well as at salt factories themselves, 
while implementing a wider system of feedback and 
reporting [6].

In addition to large-scale producers, countries aim to 
improve the monitoring of small-scale salt producers. 
In most project countries, there is a large number of 
small-scale producers scattered throughout the coun-
try, often in relatively isolated and inaccessible areas. 
The wide dispersion of the small-scale producers makes 
monitoring of their production difficult. Moreover, the 
small-scale producers, due to a lack of awareness and 
incentive, are often more reluctant than large-scale 
producers to follow iodized salt regulations. Thailand 
and Laos are among the many countries experienc-
ing challenges in encouraging small-scale producers 
to implement procedures for adequately iodized salt 
[6, 11].

Lessons learned

Advocacy and awareness

A successful salt iodization program requires 
awareness of government authorities, health person-
nel, and communities of the consequences of iodine 
deficiency and the benefits of consuming iodized salt. 
Enforcement of legislation for iodized salt requires the 
commitment of government authorities at all levels. 
Laos has, in its implementation of salt iodization, 
demonstrated how the involvement of knowledgeable 
government workers can facilitate a successful pro-
gram. The governmental ministries are responsible 
for monitoring the implementation of the program 
in Laos. The Ministry of Health workers are knowl-
edgeable about the issues and challenges related to the 
production, importation, and distribution of iodized 
salt in the country. The knowledge and capability of 
the Ministry of Health facilitate effective monitoring 
of the program and better enforcement of the iodized 
salt legislation.

Cambodia, in its effort to increase the level of knowl-
edge among government workers, is providing training 
for provincial authorities. Of particular focus for the 
training sessions are customs officers and trade officers 
in bordered provinces. It is anticipated that training of 
these officers at border sites will help to encourage salt 
testing along the border and will eventually decrease 
the quantity of noniodized salt imported into the 
country.

Just as a successful salt program requires aware-
ness among those enforcing the law supporting the 
program, it also requires a level of awareness among 
the consumers buying salt. Most countries have mul-
tiple IEC activities focusing on efforts to eliminate 

* Aung P, Thein A (Ministry of Health, Myanmar). 
Myanmar. Case studies on nutrition intervention 
programmes of Myanmar. Presentation on Micronutrient 
Programs, INMU, Bangkok, June 2001.
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iodine-deficiency disorders. Myanmar, for example, 
has a National Iodine Deficiency Elimination Day.* 
In Bangladesh, advertisements promoting iodized 
salt are telecast [2]. Health centers, schools, and 
nongovernmental organizations all participate in the 
campaign for increasing iodized salt consumption in 
Thailand [11]. Cambodia promotes the benefits of 
iodized salt by means of television, radio, posters, and 
leaflets [3]. In select provinces, local nongovernmental 
organizations contact people directly to provide edu-
cation about iodine deficiency in an effort to increase 
demand for iodized salt. In Sri Lanka, communication 
activities have been implemented in three phases. The 
first phase focused on increasing awareness of iodine-
deficiency disorders, the need to iodize edible salt, and 
proper methods for storage of iodized salt. The second 
phase of activities aimed to further promote awareness 
of iodine-deficiency disorders, focusing specifically on 
goiter and emphasizing the need to consume iodized 
salt. The third phase of activities provided education 
about potential irreversible consequences of iodine 
deficiency, such as motor and cognitive impairment 
[10]. In Indonesia, a television commercial by a famous 
actress promotes iodized salt.

Collaboration between government and the private sector

Engaging the private sector in efforts for salt iodization 
is essential to the success of an iodized salt program. 
Successful iodized salt programs require good work-
ing relations with and strong cooperation from the 
salt industry. Involvement of the private sector in 
program activities is most beneficial when collabora-
tion is initiated as early as possible; early involvement 
in the problem helps to increase producers’ level of 
knowledge of iodine deficiency as well as encourage a 
sense of ownership for the program among the produc-
ers themselves. For example, efforts to control iodine 
deficiency in Cambodia have involved 8 government 
ministries, 12 international agencies, and several local 
nongovernmental organizations [3].

Salt producers cite common disincentives to produc-
ing iodized salt, such as low demand for iodized salt, 
the expense of producing it, equipment necessary for 
its production, and high transportation costs. Success-
ful programs might mitigate some of the disincentives 
by providing producers with information on iodine-
deficiency disorders and offering certain incentives for 
production of iodized salt, as well as designing fortifi-
cation programs to ensure financial sustainability and 
profitability over the long term.

Incentives for producers to iodize salt have been 
offered across most countries and have, in many cases, 
been critical for motivating the producers’ cooperation. 
Among the incentives commonly offered are those pro-
vided by UNICEF and the country governments. Across 
countries, UNICEF usually provides the equipment for 
salt iodization to both small- and large-scale producers. 

In addition, UNICEF also supplies potassium iodate 
to them. Tax exemptions are further incentives often 
allowed to producers of iodized salt. In Thailand, the 
Ministry of Public Health supplies the potassium iodate 
to add to salt, and iodized salt producers are exempted 
from the 7% tax [13]. In both Thailand and the Philip-
pines, producers of iodized salt receive a national seal 
of recognition to incorporate in their salt packaging 
and to use as part of their marketing strategy.

Accessibility and availability of iodized salt

The accessibility and availability of iodized salt are 
critical factors in the success of an iodized salt pro-
gram. Many project countries still struggle to achieve 
wide availability of iodized salt. In the Philippines, the 
Department of Health Field Epidemiology Training 
Program conducted a survey in 1998 to assess the pub-
lic’s awareness of iodized salt [8]. The results showed 
an 81% rate of awareness of iodized salt, whereas the 
rate of consumption of iodized salt was 21%. The 
discrepancy between awareness and consumption was 
attributed to the lack of availability and accessibility of 
iodized salt. Despite legislation requiring that all salt 
for human consumption be iodized, noniodized salt 
is still widely available in Filipino markets. Moreover, 
in areas where both iodized and noniodized salt are 
available, the price of iodized salt has been reported to 
be two to three times higher than that of noniodized 
salt. In some areas of the Philippines, iodized salt may 
not be available at all.

Given the known problem of the availability of 
iodized salt, alternative systems for the distribution 
of iodized salt have been explored in the Philippines. 
A recent project exploring the feasibility of alternative 
distribution methods was conducted in Amadeo, Cavite 
Municipality, 45 km from Manila. The objective of the 
project was to develop a system at the local level for 
increasing the purchase and consumption of iodized 
salt at the household level, with specific emphasis on 
improved availability and affordability of iodized salt 
[8]. A 1991 baseline survey for the project showed 
a 17.6% goiter prevalence among schoolchildren. 
Ninety-one percent of households in Amadeo were 
aware of the importance of iodized salt, but utilization 
of iodized salt remained low at 61%. Assessment of the 
availability of iodized salt showed that two groceries in 
the area were selling both iodized and noniodized salt; 
only 5 of the 178 sari-sari (traditional shops) stores in 
the area were selling iodized salt; and of the 11 market 
vendors in Amadeo, none was selling iodized salt.

Implementation of the project included various 
advocacy and awareness activities directed to local 
chief executives, market vendors, salt producers, and 
stakeholders. An intensified IEC campaign involving 
billboards, posters, and radio messages was launched, 
and a municipal ordinance requiring all suppliers or 
retailers to sell only iodized salt was passed [8]. Of par-
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ticular importance were networking activities between 
market vendors and salt producers. Collaboration 
between the salt producers and market vendors allowed 
for an alternative system for distribution of iodized salt 
to be established. Market vendors were provided with a 
regular supply of iodized salt packaged in 50-kg sacks, 
sold at a price comparable to that of noniodized salt. 
Upon receiving the iodized salt, the markets and sari-
sari stores repackaged the iodized salt in smaller sacks 
appropriate for sale to household consumers. Selling 
and repackaging the iodized salt by this system ensured 
the availability of iodized salt in the markets and sari-
sari stores at a low price.

Three months after project implementation, utiliza-
tion of iodized salt was measured as 92% (up from 61% 
at the beginning), and the awareness level of iodized salt 
increased to 100% (from 91%) [8]. Moreover, the avail-
ability of iodized salt markedly increased. Although at 
the end of three months the two groceries continued to 
sell both iodized and noniodized salt, all 178 sari-sari 
stores were reported to have begun to sell iodized salt. 
Ten of the 11 market vendors previously selling only 
noniodized salt were, at the end of three months, selling 
only iodized salt. In addition, as a result of the project, 
consumers and retail outlets in the Amadeo area were 
reported to begin to demand iodized salt.

Monitoring and sustainability of program

Sustainability of national iodized salt programs 
requires strong enforcement of iodized salt legisla-
tion. To strengthen enforcement at the local level, 
some countries have transferred responsibility for 
monitoring local program implementation to local 
governments or subnational committees. In the case 
of the Philippines, several local government units have 
adopted municipal ordinances for iodized salt [8]. One 
such example is in Amadeo, where a local ordinance 
was adopted to support local efforts for implementa-
tion and enforcement of the national iodized salt pro-
gram. Monitoring would also serve to reduce the large 
variation in salt iodine levels at the consumer level. In 
Indonesia, adulteration of iodized salt in the market is 
still frequently found.

Other strategies to enhance the sustainability of 
iodized salt programs include phasing out of donor 
contributions of potassium iodate and parts of 
iodization equipment. Laos, for example, plans to 
transfer responsibility for the purchase of potassium 
iodate to salt producers in the near future. Phasing 
out has so far been delayed because of the effect of 
the regional economic crisis on salt prices. Over the 
next three years, however, it is planned that the costs 
of potassium iodate, maintenance of production 
equipment, and replacement of broken parts will 
be absorbed by the salt-producing factories. The 
government may provide financial support to the 
transition process, as necessary, but an increase in the 

cost to consumers from the purchase of iodized salt 
will be avoided as much as possible [6]. In Indonesia, 
responsibility for the purchase of potassium iodate 
has been transferred to the producers. Phasing out of 
donor assistance should be deliberately balanced with 
phasing in of assistance from local sources, such as the 
private sector and civic organizations.

Iron

Summary of Iron Program Implementation

Control of iron-deficiency anemia is most often tar-
geted to pregnant women and is usually approached by 
daily supplementation of pregnant women with iron/
folate tablets. Although policies have been adopted by 
all project countries, national programs for iron sup-
plementation are typically less well developed than 
those for the control of vitamin A deficiency or iodine 
deficiency. The characteristics of the programs are 
shown in table 4. Preventing iron deficiency by sup-
plementation is inherently much more difficult than 
preventing vitamin A or iodine deficiency by supple-
mentation, since iron supplements need to be taken 
daily or perhaps weekly [21].

Iron-supplementation programs commonly en-
counter difficulties in achieving wide and consistent 
coverage. Distribution systems for iron programs, 
unlike those for vitamin A supplementation, are not 
usually linked with already existing programs, such as 
national immunization days. Instead, iron supplemen-
tation often relies on regular visits by pregnant women 
to antenatal health centers, which have relatively low 
accessibility and utilization rates in most project 
countries.

Few countries have reported the estimated coverage 
rates for the iron-supplementation programs imple-
mented. More than for other micronutrient programs, 
a lack of a well-developed monitoring system for iron 
programs is common. Often no data on coverage are 
available, or in cases where coverage has been estimated, 
the figure is derived indirectly and typically assumes 
full compliance. Given the lack of capacity for monitor-
ing and evaluation of iron programs, few outcome data 
(anemia) are available from project countries. Thailand 
and Vietnam are the only two project countries report-
ing such data periodically.

Thailand and Vietnam both have fairly comprehen-
sive strategies implemented for the control of iron defi-
ciency. In both countries the programs target not only 
pregnant women, but also other women of childbearing 
age and some young children. (In Vietnam, targeting of 
nonpregnant women and children is still in the testing 
phase and has been implemented only in select areas of 
the country.) Moreover, complementary strategies such 
as nutrition education, IEC, improvement of water and 
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sanitation, and helminth control are implemented to 
varying extents. Perhaps in part because of the life-cycle 
approach to the control of anemia in these countries, 

the data available for Thailand and Vietnam suggest 
a significantly improving trend in the prevalence of 
anemia. However, the extent to which the improve-

TABLE 4. Characteristics of programs addressing iron-deficiency anemia

Country Type and content
Coverage, target groups, pilot pro-

grams (if any) Issues, resources

Bangladesh Iron/folate tablets (60 mg iron, 250 
μg folate) to pregnant women twice 
daily from pregnancy through first 
6 mo of lactation; distribution 
of tablets is through ANC and 
BINP/NNP; IEC activities; some 
deworming

Pregnant women with BMI < 18.5 
particularly targeted; coverage rates 
> 80% reported for pregnant and 
lactating women; compliance not 
known

Established independent 
iron tablet procurement 
and supply system 

Cambodia Iron/folate tablets available for preg-
nant women in health centers (60 
tablets distributed at 1st visit, 30 
tablets at 2nd visit); use probably 
low 

Pilot program for iron distribution 
is expanding target group to 
include nonpregnant women; pilot 
program gives weekly dose of 60 mg 
elemental iron and 350 μg folate to 
women of reproductive age working 
in garment factories, attending 
secondary schools, or living in rural 
communities 

Through social market-
ing and health educa-
tion, pilot program 
encourages women 
of childbearing age to 
purchase iron tablets in 
the future

China National policy for iron/folate sup-
plementation to pregnant women, 
but program not yet implemented

Pilot program to evaluate the efficacy 
of iron (NaFeEDTA)-fortified soy 
sauce; efficacy trial is a randomized, 
double-blind study implemented 
in Bijie City of Guizhou Prov-
ince (where anemia prevalence is 
approximately 30%).

India Iron/folate tablets to pregnant and 
lactating women; diet promotion; 
rehabilitation 

Low coverage and inadequate supply 
of tablets reported for pregnant and 
lactating women; pilot program for 
iron supplementation to adoles-
cents implemented in Orissa; effec-
tiveness of double-fortified (iron 
and iodine) salt is being tested

1,700 million Rs (US$38 
m) invested for iron/
folate supplements to 
pregnant women 

Indonesia Iron/folate, sugar, and vitamin C 
tablets distributed to pregnant 
and newly married women; iron 
syrup provided for undernourished 
children; mandatory fortification 
of wheat flour with iron and other 
nutrients

Coverage of pregnant women 
reported as 70%; voluntary fortifi-
cation of noodles with iron; efficacy 
trial to test multimicronutrient- 
(iron included)fortified biscuit to 
evaluate effect on pregnancy weight 
gain

Laos Iron/folate tablets (60 mg elemental 
iron and up to 250 μg folate) 
distributed through ANC to 
pregnant women from first 
presentation at health center until 3 
mo after delivery; IEC activities

Low coverage of pregnant women 
reported. Of women who had a 
child in the 5 yr preceding a 2000 
survey, 93% took no iron tablets 
during pregnancy, 6% took fewer 
than 90 tablets, and almost none 
took more than 90 tablets 

Laos government 
requested 21,600,000 
tablets (US$36,288) 
containing 200 mg fer-
rous sulfate to supply 
all MCH facilities for 
2001–02 

Myanmar Iron/folate tablets distributed to 
pregnant women during last tri-
mester of pregnancy (2 tablets 
daily) through ANC; nutrition 
education on food-preparation 
methods

Not reported Not reported

continued
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ment demonstrated is actually linked to the programs 
implemented is not clear. These data are described in 
more detail in the third paper in this issue [16].

Thailand and Vietnam may be among the exceptions. 
Of project countries, only Bangladesh has also shown 

an improving trend in anemia prevalence of such mag-
nitude in recent years. In general, most countries report 
constraints and challenges to the successful implemen-
tation of iron-supplementation programs. In an effort 
to identify alternative methods for the control of 

South Africa Iron/folate tablets distributed to 
pregnant women through ANC; 
policy for high-dose iron supple-
mentation to children 6–24 mo of 
age; no program for children yet 
implemented

Availability of iron tablets reported to 
be a problem

Not reported

Sri Lanka Iron/folate tablets distributed to 
pregnant women through ANC; 
training and IEC activities; Thri-
posha mineral-fortified food 
supplement (9 mg iron and 20 
mg ascorbic acid) to mothers and 
children; antihelminthic therapy for 
pregnant women after 1st trimester, 
preschool children, and schoolchil-
dren; malaria chemoprophylaxis for 
pregnant women after 1st trimester; 
nutrition education for dietary 
diversification 

ANC covers most pregnant women; 
1997 efficacy study on fortification 
of wheat flour; no program for for-
tification of wheat flour established

Not reported

Thailand Iron/folate tablets distributed to 
pregnant women through ANC 
(facilitated by VHVs); nutrition 
education for promotion of iron-
rich foods; targeted weekly iron 
supplementation to schoolchildren 
and women of childbearing age in 
the workplace; triple-fortified (iron, 
iodine, vitamin A) instant noodle 
seasoning available in markets 

High use of ANC services (> 95% for 
1 visit, > 80% for 4 or more visits) 
and high coverage of pregnant 
women expected; double-fortified 
fish sauce (iron and iodine) to be 
marketed; wheat flour, comple-
mentary foods, and cooking oil 
considered as additional vehicles for 
iron fortification; considering iron 
supplementation to infants and 
preschool children

National supply of iron 
tablets is purchased 
from fiscal budget or by 
funds available at each 
health-service unit

Vietnam Iron/folate tablets (60 mg iron, 250 
μg folate) distributed to pregnant 
women until 1 mo postpartum 
through ANC; IEC activities for 
breastfeeding, complementary 
feeding practices, and dietary 
diversification; deworming; 
water and sanitation activities; 
fortification planned

Iron-supplementation project cov-
ered 15%–20% of the country; 
weekly iron supplementation to 
children 6–15 yr of age through 
school system and iron supplemen-
tation to women of childbearing 
age (15–35 yr) through large organ-
izations are in pilot phase; iron and 
multimicronutrient supplementa-
tion to infants and children is being 
tested in certain areas; iron-fortified 
biscuits are in pilot study phase; 
iron-fortified (NaFeEDTA) fish 
sauce is in pilot phase

Estimated price for 
supply of iron tablets 
for 1 pregnant woman, 
7,680 VND (US$0.50); 
200 commune workers 
(1 worker/10,000 
women). US$0.55/
pregnant woman/yr 

ANC, Antenatal care; BINP, Bangladesh Integrated Nutrition Project; NNP, National Nutrition Programme; IEC, information, education, 
communication; BMI, body mass index; MCH, Maternal and Child Health; VHV, village health volunteer; VND, Vietnam Dollar.
Source: materials provided by study countries (refs. 2–12) and refs. 13–15. Also two unpublished country case studies: Vijayraghavan K 
(National Institute of Nutrition, Hyderabad). Micronutrients in India. Paper presented at a workshop on “Successful Micronutrient Programs” 
held at the International Union of Nutritional Sciences, Vienna, August 2001. Aung P, Thein A (Ministry of Health, Myanmar). Myanmar. Case 
studies on nutrition intervention programmes of Myanmar. Presentation on Micronutrient Programs, INMU, Bangkok, June 2001.

TABLE 4. Characteristics of programs addressing iron-deficiency anemia (continued)

Country Type and content
Coverage, target groups, pilot pro-

grams (if any) Issues, resources
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iron-deficiency anemia, complementary pilot projects 
are being pursued by many project countries. Six of 
the 12 project countries, for instance, were exploring 
or already implementing iron-fortification projects. 
Although most countries are in the pilot or testing stage 
of product development, Indonesia has already adopted 
and implemented a law for mandatory fortification of 
wheat flour with iron (among other nutrients).

Constraints to program implementation

Although all countries have a policy for providing iron 
supplementation to pregnant women, not every coun-
try has yet implemented a program on the national 
scale. Still fewer countries have a program with the 
capacity to supply regular supplements to the target 
population. Rarely have iron programs achieved high 
coverage rates in areas where the program has been 
implemented.

Lack of a well-developed distribution system

Across countries, iron programs have faced many 
constraints to achieving effective implementation. To 
begin with, the system for the distribution of iron tab-
lets is generally not well developed. Although vitamin 
A programs have achieved high coverage by utilizing 
national immunization days as a system for capsule 
distribution, such a distribution method is not yet 
feasible for iron programs, because tablets must be 
taken daily or weekly. Most iron programs distribute 
tablets through antenatal-care clinics, and distribution 
is usually dependent upon a pregnant woman’s visit to 
the center. Proper supplementation, however, requires 
that pregnant women make multiple visits to the ante-
natal-care center to obtain the recommended number 
of tablets. Access to health centers is therefore a critical 
determinant of program coverage. Given the typically 
low accessibility and utilization rates of health centers 
in project countries, the distribution system established 
for iron programs is a factor constraining successful 
program implementation.

Laos, for example, has adopted a national policy for 
iron supplementation to pregnant women. However, 
no comprehensive strategy for achieving goals of high 
coverage and effective program implementation has yet 
been developed, and only a minority of women attend 
antenatal-care clinics. As an indicator of utilization of 
antenatal-care facilities, only about 50% of women in 
developing countries overall are immunized against 
tetanus [19]. Given the low utilization of antenatal 
centers, it is unlikely that most women in Laos receive 
iron supplementation during pregnancy.

Inadequate tablet availability

Many countries report difficulties with adequate tablet 
supply. South Africa, among other project countries, 
reports problems with the availability of iron tablets 

[9]. Some countries have taken measures to avoid the 
problem of shortage of iron tablets. Bangladesh and 
Thailand, for example, established independent iron 
tablet procurement systems in order to ensure adequate 
tablet supply [2, 11]. With this system, Thailand reports 
never having a problem of undersupply of iron tablets; 
not only is money available in the budget for purchase 
of tablets, but at the local level, health-service units can 
purchase additional tablets by income generated at the 
health-service unit.

Noncompliance

Compliance with the full regimen of iron tablets is 
a further program constraint. Most countries (e.g., 
Laos, South Africa, Myanmar, Bangladesh, Thailand, 
and Indonesia) report that women rarely comply with 
the full iron tablet–supplementation regimen recom-
mended. Forgetfulness, fear of difficult delivery, and 
side effects have been cited as some of the reasons for 
poor compliance among women.

Lack of integrated strategy for anemia control

In most project countries, poor iron status, malaria, and 
helminth infection are all important causes of anemia. 
Because the causes of anemia are multiple, the most 
effective programs will use an integrated approach for 
the control of anemia. Although many countries do 
implement interventions for helminth and malaria 
control, few countries have an integrated program in 
which interventions for helminth and malaria control 
are incorporated as part of the iron-supplementation 
program. In fact, in many cases when helminth or 
malaria interventions are implemented in the country, 
they are in a pilot study phase or implemented only 
in select areas of the country. Moreover, interven-
tions such as helminth control are often directed to 
schoolchildren and do not include pregnant women 
as a specific target group. For example, in Cambodia, 
the helminth-control program is implemented only in 
some areas of the country, and the activities are not 
incorporated into the national iron-supplementation 
program [3]. Likewise, malaria control in Cambodia 
is administered by the national malaria center, and 
interventions are implemented separately from the 
iron program as well as from the helminth-control 
program. Iron-supplementation programs could have 
a better chance of effectiveness if complementary inter-
ventions, such as helminth and malaria control, were 
integrated with supplementation distribution, and if 
deworming activities were targeted to pregnant women 
when not included already.

Lack of suitable methods for fortifying staple foods with iron

Although some approaches have been tested, no widely 
applicable procedure has been reported for fortifying 
rice, the main staple in Asian countries, with iron. 
This, perhaps more than anything, would contribute 
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to improving the iron status of the population in Asia. 
More success has been achieved in Indonesia with for-
tification of wheat with iron and other micronutrients; 
although a minority of the population consume wheat 
regularly, this intervention nonetheless should impact a 
considerable number of people. Overall, certainly until 
recently, the investment in research and development 
of iron fortification has been too limited to lead to 
rapid progress. The technical problems are probably 
not insuperable but have not yet been solved at a cost 
realistic for wide application.

Lack of research

More research is needed on several aspects of iron 
programs, including fortification of rice and other 
widely consumed foods. Some countries have not 
yet conducted studies to assess the main causes of 
anemia in the country or to examine how the issue 
of compliance may influence program effectiveness. 
In addition, small-scale efficacy studies to explore 
the potential impact of a life-cycle approach to iron 
supplementation are needed. Indonesia is one of the 
few project countries that have conducted several 
iron-related studies and also has explored alternative 
strategies, such as weekly supplementation to pregnant 
women. Although China, Thailand, Vietnam, and India 
are conducting research on iron-fortified products, in 
general most countries have a gap in applying research 
to program implementation. Biofortification programs 
(breeding for high-iron, high–vitamin A, and high-zinc 
rice) using traditional plant-breeding methods, as 
well as transgenic methods, require more support for 
research that could give important dividends.

Monitoring of program implementation

Compared with programs of vitamin A supplementa-
tion or iodized salt, iron-supplementation programs 
are considerably more difficult to monitor. Not only 
are distribution systems for iron programs less well 
established, but monitoring systems for iron-sup-
plementation programs are also less well developed. 
Moreover, in the case of iron supplementation, it is 
difficult to monitor the actual number of tablets con-
sumed throughout pregnancy.

Iron tablet coverage achieved

Of the project countries, Vietnam has a fairly compre-
hensive program approach to controlling anemia and 
a relatively good monitoring system for the program 
established. In Vietnam, the iron-supplementation 
program is targeted to pregnant women and, in select 
localities, to girls 15 years old or older [12]. In addi-
tion to supplementation, food diversification, fortifica-
tion (in the pilot phase), and safe water activities are 
provided as part of the program. Iron and multimi-
cronutrient supplementation to infants and children 

was being tested in several areas. In addition, during 
yearly campaigns, deworming activities are targeted 
to children and nonpregnant women. The monitoring 
system at the commune level is reported to be weak, 
but Vietnam has some of the most comprehensive 
data available. Vietnam has established a fairly good 
system for antenatal-care services, with over 90% of 
births attended by trained health personnel [12]. How-
ever, the iron-supplementation program in Vietnam 
was covering only approximately 15% to 20% of the 
country [12].

Thailand also has relatively strong data available on 
iron supplementation. The data available, however, 
again do not include the number of women receiving 
tablets or the actual number of tablets consumed. The 
reporting system does not yet have the capacity for 
such monitoring. Coverage of the program is therefore 
estimated indirectly, mainly by estimating the cover-
age of antenatal-care clinics (examples of indicators 
are percentages of women with attendance ≥ 4 times at 
antenatal-care clinics, or percentage of births with hos-
pital delivery) [11]. The method of estimating program 
coverage therefore assumes universal supplementation 
to those attending health facilities and, as in the case 
of Vietnam, is recognized as somewhat imprecise. Still, 
the coverage figures reported by Vietnam and Thailand 
provide more information about program effectiveness 
than those available for most other iron-supplementa-
tion programs.

Lessons learned

Successful management design for program implementation

A management design incorporating local-level 
government and community participation is important 
for ensuring uninterrupted program implementation 
and for achieving good iron-supplementation coverage. 
Advocacy among government stakeholders, in particular 
the Ministry of Health or the Ministry of Public Health, 
is important to creating appropriate health protocols 
and promoting program monitoring.

In Vietnam, for example, the management structure 
of the program is vertical, organized by hierarchical 
level, with different institutes given responsibility 
for each level of program implementation. The 
structure of the program is based on the preventive 
health and the Maternal and Child Health/Family 
Planning system. At the central level, a national 
steering committee consisting of nine members has 
been established; the responsible organizations at 
this level are the National Institute of Nutrition and 
the Ministry of Health, with the collaboration of 
other institutes, such as the Institute of Malariology, 
Parasitology, and Entomology, and the Institute of 
Protection of Children’s Health. At the provincial 
levels, the preventive health center, the Maternal and 
Child Health/Family Planning Centers, and social 
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organizations have management responsibility. At the 
district level, the district health centers, specifically 
the hygiene-epidemiology and Maternal and Child 
Development/Family Planning teams, are responsible 
for the program, and at the commune level, Commune 
Health Committees have program responsibility [12]. 
In this way, the distribution and management system of 
the iron program relies on the collaboration of various 
institutions across levels and community participation 
at the local levels. Schoolteachers, youth unions, and 
representatives from population and family planning 
services all have active roles in managing the program 
as key members of the management board under the 
coordination of the local people’s committees.

Community participation

In addition to integration at the local level, commu-
nity acceptance of and community participation in 
iron-supplementation programs are essential factors 
for smooth implementation. In Thailand, village 
health volunteers help make the iron program work. 
They have an important role in encouraging increased 
participation in the iron program and in distribution 
of supplements where access to health centers is dif-
ficult. The village health volunteers have responsibil-
ity for identifying pregnant women in the community 
and, upon identification, encouraging them to receive 
antenatal-care services [11]. Iron supplementation is 
then provided to the women upon presentation at 
the center. The work of village health volunteers in 
this regard has been cited as an important factor in 
the increased number of pregnant women attending 
antenatal centers since the 1980s.

High coverage has also been reported for the iron-
supplementation program in Bangladesh. Among 
pregnant and lactating women living in the national 
nutrition program areas, coverage of the iron program 
has been reported to be greater than 80% [2]. As in 
Thailand, the high coverage rates achieved in Bangla-
desh are due largely to activities at the community level 
that support, promote, and facilitate program imple-
mentation. The program in Bangladesh is supported 
by a strong partnership between the central and local 
levels. The Government of Bangladesh works closely 
with nongovernmental organizations at the community 
level to implement the program activities. As in Thai-
land, community nutrition promoters in Bangladesh 
have an important role in motivating participation 
in the program. Pregnant women are identified, reg-
istered, and encouraged to attend antenatal centers. 
The center has monthly weight-monitoring sessions, 
at which time monthly iron/folate distribution also 
takes place.

Life-cycle approach to controlling iron-deficiency anemia

Some countries are beginning to adopt a life-cycle 
approach to iron supplementation. As it becomes 

increasingly recognized that anemia is prevalent among 
groups other than pregnant women, countries are 
beginning to consider additional target groups for iron 
supplementation. Implementing an effective life-cycle 
strategy can help to reduce the prevalence of anemia, 
both among pregnant women and in newly targeted 
groups. Countries such as Indonesia, Thailand, and 
Vietnam, for example, provide iron supplementation 
not only to pregnant women, but also to nonpregnant 
women of childbearing age. Prepregnancy supplemen-
tation helps to build iron stores and places women in 
a more healthy position when they become pregnant. 
Iron supplementation during pregnancy theoretically 
would then become more effective because women 
would not be as much in need of making up a deficit 
of iron, but would be able to maintain the iron stores 
necessary by counteracting the losses that occur during 
normal pregnancy. However, although some countries 
are now beginning to consider including infants, pre-
school children, women of reproductive age, and lactat-
ing mothers among the potential groups to be targeted 
for iron tablet supplementation, few countries have yet 
adopted policies or implemented programs incorporat-
ing such a comprehensive strategy.

Monitoring and evaluation

Of the three nutritional deficiencies, iron deficiency 
is the most poorly researched in terms of national 
population-based or program-based data. Facility-level 
data are limited in utility by low levels of compliance 
with supplementation regimens. The incorporation 
of program utilization indicators into national survey 
instruments would help to elucidate national trends in 
anemia relative to program exposure, as well as high-
light programmatic factors that increase beneficiary 
compliance.

Synthesis of lessons learned on 
micronutrient-deficiency control 
program implementation and associated 
recommendations

In reviewing the experience of micronutrient program 
implementation, attention is directed both to the over-
all principles (e.g., the potential for fortification of salt 
with iodine and for intermittent massive doses of vita-
min A) and the myriad of details involved in sustain-
able implementation of national-scale interventions. 
In the summary below, wider adoption of effective 
features and fixing the problems that are identified 
are recommended. (This approach is used rather than 
making particular recommendations, which would 
become repetitive.)

In most of the countries, projects were successfully 
launched, implemented, and sustained (fig. 3). Of 
the five principal programs included in this study—
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vitamin A capsule distribution to children, vitamin 
A capsule distribution to women postpartum, salt 
iodization, iron tablet distribution to women, and iron 
tablet distribution to children—10 of the 12 project 
countries have at least three national programs in 
place. Salt iodization is the most widely implemented 
program (all countries); despite challenges to achieving 
national coverage and monitoring program quality, 
most (10) project countries have established the 
legislative foundations for its success. Vitamin A capsule 
distribution programs for children and women have 
been implemented in fewer countries (8 of 12), with 
2 others having policies in place for vitamin A capsule 
distribution to children and 1 other having policies for 
vitamin A capsule distribution to women. Iron tablet 
distribution programs for pregnant women are being 
implemented in most countries, but with varying 
coverage and limited evidence of effectiveness.

Most countries implement national programs 
without up-to-date (e.g., within the previous five years), 
nationally representative, population-level biochemical, 
clinical, or functional deficiency data. National surveys 
were commonly performed before implementing 
programs [1], although these were done as much to 
establish the problem as to obtain a baseline. However, 
regular follow-up surveys to track progress and/or to 
identify new problems are less common. Within the 
past 10 years, almost all countries have collected 
at least subnational data on clinical or functional 
vitamin A deficiency (11 have collected data on 
xerophthalmia or night-blindness) and subclinical 
vitamin A deficiency (serum retinol) in preschool 
children; fewer (5 countries) have recent national-
level clinical or functional deficiency data, and only 
2 have recent national-level subclinical data. Data on 
iron deficiency are the least available: 3 of the countries 
have collected nationally representative anemia data 
in pregnant women, and 8 have collected anemia data 
for other population groups in the past 10 years. The 
lack of nationally representative population-level data 
precludes effective population surveillance or impact 
evaluation. Micronutrient-deficiency indicators could 
be better integrated into existing large-scale population 
survey instruments to measure both the prevalence of 
deficiencies and program coverage.

A number of program design and management 
principles associated with apparently effective program 
implementation can be identified.
» Interagency collaboration between national, local, 

and international partners is vital to ensure com-
prehensive planning, resource procurement and 
distribution, and information dissemination.

» Particularly for facility-based programs such as 
supplementation with iron and vitamin A capsules, 
strong program management and motivation by 
program staff at the local level are imperative.

» The social mobilization and community partici-

pation that effective management brings about is 
reported to result in a higher demand for services 
by target groups.

» Finally, project countries emphasized the importance 
of a well-developed institutional capacity for pro-
gram monitoring and evaluation, although this was 
frequently cited as an area for future growth.
Some barriers to program implementation stood out 

as priorities for correction.
» Increasing public knowledge of program services, 

as well as promoting public motivation to use the 
services, continues to be of high importance. This 
is particularly true with iron and vitamin A capsule 
supplementation of women (in pregnancy and post-
partum, respectively), where participation is linked 
to the use of existing services. In the case of iron, 
low compliance with pill regimens is a particular 
problem, which has been linked in project countries 
to forgetfulness, fear of difficult delivery, and side 
effects of the supplement.

» Knowledge and motivation of health-care work-
ers were seen as important intermediate factors in 
achieving community-level demand for nutritional 
supplements by the target groups.
There is too much reliance on single interventions: 

multifaceted strategies for micronutrient-deficiency 
control are needed. Particularly for vitamin A and iron, 
the sustainability or even effectiveness of supplemen-
tation alone in permanently reducing the deficiency 
is open to some doubt. Ideally, sustainable reduction 
of deficiency is seen to depend on improved nutri-
ent intakes through diet, which requires promotion 
of dietary change. Often, this may require increas-
ing dietary nutrient content by fortification. Of the 
project countries, seven reported an IEC program, six 
reported a home-gardening program, and one reported 
a mandatory fortification program to improve vitamin 
A status. In addition, six countries reported deworm-
ing programs. Expanding and sustaining coverage of 
proven deficiency-control strategies remains impor-
tant, but broader and integrated approaches addressing 
problems, taking account of differing needs through 
the life cycle, should be a long-term vision.

Supplementation has shown greater success using cam-
paign-based models (i.e., vitamin A) than facility-based 
models (e.g. iron, which, however, is much less suited to 
intermittent intervention).
» A campaign model has proven to be the most effective 

mechanism to date for achieving wide population cov-
erage of children with vitamin A capsules. Of the eight 
countries implementing national vitamin A capsule 
programs for children, six work through national or 
subnational immunization days. Vitamin A capsule 
programs implemented through outreach or facil-
ity-based immunization services (in Cambodia and 
India, respectively) exhibit the lowest coverage rates 
of all project countries (47% to 70% and <40%, 
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respectively), and coverage rates decreased with the 
transition away from national immunization days 
(in Cambodia). The phasing out of national immu-
nization days with the eventual eradication of polio 
signals the need for operational research to clarify 
how the coverage of routine outreach or facility-
based services might be augmented. This also calls 
for strengthening of supply management systems to 
avoid interruption of services.

» Vitamin A capsule distribution programs for post-
partum women are in general less well established 
than child supplementation programs. Having been 
launched more recently, their coverage rates tend 
to be lower than those for child supplementation in 
countries for which data are available, rarely exceed-
ing 50%. Additionally, as with iron supplementation 
to pregnant women, vitamin A capsule distribution 
to women postpartum is constrained by obstacles to 
utilization of antenatal-care services.

» Iron supplementation remains the least well imple-
mented or documented program of the principal 
strategies investigated here. The distribution of iron 
tablets through routine antenatal-care services has 
not generally led to national coverage. The main 
constraints to participation include low access to 
and utilization of antenatal-care services by rural 
women in project countries, inadequate availability 
of iron tablets on the local level, and reluctance to 
take daily iron supplements. Half of the project 
countries are experimenting with iron-fortification 
projects, and finding successful methods would be a 
major advance.

With the exception of salt iodization, fortification is an 
underexploited strategy for sustainably reducing the 
prevalence of micronutrient deficiencies.
» Salt iodization is the most widely implemented 

micronutrient-deficiency control program in project 
countries, but several operational factors continue 
to constrain full program effectiveness. These fac-
tors include inadequate environment to mandate 
or enforce iodization; reliance upon inadequately 
iodized imported salt; lack of government capacity 
to monitor salt iodization by producers, particularly 
small-scale producers; and higher prices for iodized 
salt in the market. Consumer knowledge and atti-
tudes regarding the value of consuming iodized 
salt are important determinants of salt-purchasing 
behavior.

» Fortification of food with vitamin A is mandatory in 
only one country, and fortification with iron is man-
datory in only one other country; fortification of foods 
with micronutrients should have higher priority for 
research and investment. The development of feasible, 
culturally acceptable vitamin A–fortification strate-
gies for the Asian setting (including fortification of 
rice) is essential, as is continued investment in cross-
national collaborative networks to promote fortifica-
tion. The technology for iron fortification of staple 
commodities, particularly flours, is available but has 
not yet been widely implemented or legislated at the 
national level. It seems crucial to increase investment 
into alternative mechanisms for increasing micronu-
trient intake in affected populations, particularly via 
multinutrient fortification.
One way forward in enhancing national program 

implementation is to focus on capacity development 
for national governmental, academic, and research 
institutions. Focal areas needing increased capacity 
include population assessment and surveillance, 
program design and management, program 
monitoring, evaluation design and implementation, 
and technology development. Multiagency initiatives 
need sustained support. Nutritional surveillance 
systems could be further developed, integrating 
program performance data (collected by government 
and industry partners) and population health and 
nutrition status data (collected at the facility and 
population levels) to better monitor and evaluate 
population trends in micronutrient deficiencies. 
Increasing the rigor and comparability of information 
systems would assist enormously in improving national 
program design based upon sound evaluations.

Project countries report concern regarding the 
sustainability of programs. Medium-term planning 
should incorporate mechanisms to promote the 
technical, financial, and organizational sustainability of 
programs. Most project countries reported dependence 
upon external donors and partners (e.g., the Canadian 
International Development Agency, UNICEF) for 
vitamin A capsules, iodine, and other fortificants. 
Additionally, the inability to produce the national salt 
requirement results in the availability of noniodized 
(and often insufficiently regulated) salt on the market. 
The building of national governmental, industrial, and 
academic capacity for program implementation and 
management, as well as the national production of 
program inputs, should have top priority. 
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