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EXECUTIVE SUMMARY

Micronutrient deficiencies are widespread across the globe, especially in developing
countries. The most vulnerable groups are those who experience fast growth and
development, such as pregnant women, small children and adolescents. Pregnant
women and children below 5 years of age have been the focus of most studies and
intervention programs. However, limited data are available concerning female
adolescents. There is, however, growing awareness that this is an important group to
consider, not only for their growth and development, but also for future pregnancies.
Indeed, one of the primary factors leading to micronutrient deficits during pregnancy
is that many girls or women of reproductive age have poor micronutrient status prior
to conception. Thus, improving micronutrient status of women during adolescence is
likely to have multiple and long-lasting benefits.

The GIRLS project was, therefore, designed to assess the impact of various strategies
of improving iron and vitamin A status among female adolescents (aged 12-15 years)
attending schools in rural and urban East Java, Indonesia. It also served the long-term
goal of improving reproductive health by reducing micronutrient deficiencies. More
specifically, the project focused on the following goals concerning female adolescents
in rural and urban communities:

1. Test the effectiveness of iron-folate and vitamin A given alone or in
combination on reducing anemia, vitamin A deficiency, and improving
growth

2. Test the effectiveness of daily versus weekly multi-micronutrient supplements
on reducing anemia, vitamin A deficiency, and improving growth

3. Test the effectiveness of a daily meal prepared to be either high or low in both
iron and vitamin A on anemia, vitamin A deficiency, and growth

4. Determine the relative benefit of iron-folate or vitamin A supplementation in
rural or urban settings

5. Determine the prevalence of anemia and vitamin A deficiencies among female
adolescents in rural and urban communities

6. Assess the direct causes and underlying factors, as well as the processes,
which lead to quantitative and qualitative micronutrient deficits in the habitual
diets of female adolescents in rural and urban communities



7. Assess the appropriateness of the school as a channel to address the nutritional
problems of female adolescents

The preparations for this project started in January 1996 and the field activities started
in August of the same year. The project ended on 31 July 1999. During the three years
of the GIRLS project, approximately 11,000 adolescents attending 34 schools
received some form of supplementation or dietary intervention.

In 24 junior high schools, approximately 6,000 were enrolled in each of three years of
randomized weekly supplementation trials. In the first year, 10,000 IU vitamin A and
60 mg iron with 250 ,ug folic acid was given either alone or in combination in 15
schools while the other 9 schools served as controls. In the second year, the trial used
a placebo-controlled design and participants received either 20,000 IU vitamin A plus
placebo, 60 mg iron with 250 ug folic acid plus placebo, 20,000 IU vitamin A plus 60
mg iron with 250 jig folic acid, or two placebos. In the third year, the impact of daily
versus weekly multi-micronutrient supplementation was addressed. In addition, issues
surrounding compliance and distribution of supplements were examined.

Along with supplement-based interventions, over 400 girls in Islamic boarding
schools (pondok pesantreri) were enrolled in a 6-month dietary intervention trial that
assessed the impact on hemoglobin concentration of a daily meal containing iron-rich
foods compared to a meal with a low iron content.

Although focusing on female adolescents, it was inherent to the school-based nature
of the project that adolescent boys also participated. A health surveillance system was
set up which allowed for data collection on all participants before and after each
intervention rcmnd. Data collected in this surveillance system included socio-
economic data, puberty, morbidity, anthropometry, hemoglobin concentration, dietary
intake. In subsamples, other data were collected as well, such as physical fitness,
parasitic infestations, serum concentrations of micronutrients, including retinol and
zinc.

Preliminary analyses of data gathered from these interventions indicates that:
1. Supplementation with iron and vitamin A were effective in reducing

deficiencies in these micronutrients in female and male adolescents.
2. Giving one daily meal with high iron content for six months was effective in

improving iron status in female adolescents.
3. Iron deficiency anemia and vitamin A deficiency are very prevalent among

both female and male adolescents, which makes it probable that they also
suffer from other micronutrient deficits.

We therefore recommend that:
1. Attention is given to micronutrient supplementation of female, and male,

adolescents
2. In the design of supplementation intervention, special care be taken to

investigate factors that negatively influence compliance and that \vays are
found to overcome these

3. Schools are an appropriate channel for micronutrient supplementation to
adolescents, where enrollment is sufficiently high

4. More research be devoted to gain insight in the health status of adolescents,
including the prevalence of micronutrient deficiencies



TABLE OF CONTENTS

I. INTRODUCTION..............................................................................................!

II. RATIONALE..................................................................................................... 1

III. OBJECTIVES...................................................................................................^

IV. METHODOLOGY ............................................................................................3
A. POPULATION......................................................................................................̂

B. LOCATION ........................................................................................................... 3
C. SELECTION OF INTERVENTIONS .......................................................................... 4
D. FIELD WORKERS.................................................................................................4
E. TlMELINE OF ACTIVITIES..................................................................................... 5

V. PROGRAMMATIC ASPECTS OF IMPLEMENTATION.......................... 6
A. DATA COLLECTION SCHEDULE ........................................................................... 6
B. METHODOLOGY .................................................................................................. 6
C. PROGRAMMATIC ASPECTS .................................................................................. 7

VI. SUPPLEMENT DISTRIBUTION...................................................................^
A. PHASES OF THE INTERVENTION........................................................................... 8
B. PROGRAMMATIC ASPECTS .................................................................................. 9

1. Vitamin A supplementation....................................................................................9
2. Iron supplementation............................................................................................ 10
3. Multivitamin supplementation............................................................................. 10

VII. DIETARY INTERVENTION..........^............................................................. 11
A. PREPARATORY PHASE ....................................................................................... 11
B. DAILY ACTIVITIES DURING THE DIETARY INTERVENTION ................................ 11

1. Food preparation................................................................................................... 1 1
2. Distribution of meals............................................................................................ 12

VIII. FOLLOW-UP STUDY.................................................................................... 13

I.. CONCLUSIONS AND RECOMMENDATIONS......................................... 16

XI. REFERENCES.................................................................................................^

FIGURE 1. DIAGRAM OF GIRLS PROJECT SUPPLEMENTATION GROUPS .................................. 19
FIGURE 2. DIAGRAM OF GIRLS PROJECT DIETARY INTERVENTION GROUPS ..........................20



I. INTRODUCTION

Micronutrient deficiencies have severe consequences for health, well-being and
productivity, including irreversible damage to the physical and mental development of
young children (Kretchmer et al, 1996), impaired immune function (Herschko, 1993:
West et al, 1991) and reduced work performance (Basta et al, 1979; Scholz et al.
1997), and increased peri-natal and maternal mortality (Scholl & Hediger, 1994).

The most widespread micronutrient deficiency is anemia, which is largely due to iron
deficiency and affects millions worldwide. In non-industrialized countries, the
prevalence of anemia during pregnancy ranges from 35 - 80%, with the highest
prevalence found in South East Asia (ACC/SCN 1997). Vitamin A deficiency is
another frequently occurring condition, with detrimental effects on morbidity and
mortality (Scrimshaw & Sangiovanni 1997), partly through contribution to the
development of anemia (Bloem 1995). In Indonesia, vitamin A deficiency has been
found to be prevalent among women of reproductive age and, in particular, during
lactation (Tanumiharjo et al 1994, Suharno et al 1992, de Pee et al 1997).

The main cause of iron and vitamin A deficiency is inadequate intake of bio-available
iron and vitamin A. In addition, other factors play a significant role such as excessive
blood loss, infections, and deficiencies of other complementary micronutrients that
facilitate the physiologic functions of iron and vitamin A. Although iron and vitamin
A are widely recognized as crucial micronutrients, individuals who are deficient in
these nutrients are generally deficient in multiple micronutrients, including zinc, B
vitamins, and anti-oxidants. Rapid growth, as it occurs in adolescence, pregnancy and
early childhood, greatly increases physiological needs for multiple micronutrients
(Brabin & Brabin, 1992; Antilla & Siimes, 1996). Therefore, the susceptibility to
deficiencies of micronutrients in these phases of the lifecycle is increased if
micronutrients are not consumed in sufficient quantities.

II. RATIONALE

Nutritional needs during pregnancy increase to such an extent, that they are often
difficult to meet with typical diets. Even high dose iron supplements can be
ineffective in the treatment of anemia during pregnancy. Considering the fact that the
main cause of iron deficiency anemia in pregnancy is marginal iron status in women
of reproductive age before conception, a logical alternative approach would be to
improve iron status prior to pregnancy, and to continue supplementation during
pregnancy. Less experience has accumulated with vitamin A supplementation during
pregnancy, partly because of the teratogenic effects of high doses of vitamin A. It is,
however, now considered safe to give low dose vitamin A supplementation to
pregnant women. The potential benefit of improved pre-conceptual vitamin A status is
underscored by the dramatic results of the Nepal study which showed that routine
vitamin A supplementation of women of reproductive age was effective in reducing
maternal mortality by 40% (West et al., 1999). As previously mentioned, selective
micronutrient deficiencies rarely occur in isolation, indicating that multiple
micronutrient supplementation may provide optimal benefit. Therefore, this project
focused on improving intakes of iron, vitamin A, as well as multi-micronutrients
among adolescent girls.



In Indonesia the mean age at first marriage is 21.6 (1990 data) and almost 25% marry
before the age of 16. In addition, those marrying at a young age are most l ike ly to
curtail their education, which emphasizes the need to focus interventions and
nutritional education prior to marriage. With 80% enrolment rates in jun io r hidi
school education, the of Indonesian majority of Indonesian adolescent girls and boys
arc to be found in schools. In addition, given that adolescence spans several years,
interventions during this period must be sustainable and logislically feasible.
Although daily micronutrient supplementation could be problematic, weekly
supplementation may be feasible and sufficient to improve iron and vitamin A status
(Angeles-Agdeppa et al, 1997; Viteri & Cook, 1996). Changes in dietary habits may,
however, represent the most promising sustainable approach, and introduction of such
concepts during adolescence may be particularly effective for making changes in the
future generations. For these reasons, the GIRLS project focused on adolescent girls
attending junior high school.

In addition to the public health and programmatic reasons, focusing on adolescents
contributes to closing the considerable gap in nutritional knowledge concerning this
age group. In an extensive review of nutritional studies, DeMaeyer and Adiels-
Tegman found that most studies focused on pregnant or lactating women and
underfive children, with relatively few studies in adolescents, and none comprised of
more than 5,000 subjects. This is partly due to the difficulties in studying adolescent
populations in a state of rapid physiological change, psychological volatility, and
greater mobility. However, these factors also make adolescents a potentially very
informative group, particularly-if the design of studies/ projects spans multiple years
of the adolescent transition.

Thus, results of the GIRLS project add to our knowledge on adolescents in general,
and on adolescent reproductive health in particular. The experience built in three years
of school-based interventions may be used in designing and implementing similar
projects in other parts of Indonesia as well as in other countries.

III. OBJECTIVES

This project was carried out in an adolescent female population (age 12-16 years) and
was designed to assess the impact of supplementation with iron-folate, vitamin A, or
multiple micronutrients on anemia, vitamin A status, and growth. In addition, the
underlying causes of poor nutritional status were investigated. More specifically, this
project aimed to:

1. Test the effectiveness of iron-folate and vitamin A given alone or in
combination on reducing anemia, vitamin A deficiency, and improving growth

2. Test the effectiveness of daily versus weekly multi-micronutrient supplements
on reducing anemia, vitamin A deficiency, and improving growth

3. Test the effectiveness of a daily meal prepared to be either high or low in both
iron and vitamin A dn anemia, vitamin A deficiency, and growth

4. Determine the prevalence of anemia and vitamin A deficiencies among female
adolescents in rural and urban-communities



5. Determine the relative benefit of iron-folate or v i tamin A supplementation in
rural or urban settings.

6. Assess the direct causes and underlying factors, as well as the processes,
which lead to quantitative and qualitative micronutrient deficits in the habitual
diets of female adolescents in rural and urban communities

7. Assess the appropriateness of the school as a channel to address the nutritional
problems of female adolescents

In addition to these aims, the GIRLS project evaluated the feasibility of micronutrient
supplement distribution through the school system, and served the long-term goal of
improving reproductive health by reducing micronutrient deficiencies.

IV. METHODOLOGY

A. Population

The main interest of the project was in girls, but the school setting made it possible,
and even necessary from an ethical point of view, to involve the boys as well. This
provided the additional advantage of enabling the team to collect data on adolescent
boys, a group that has received' even less attention than their female peers. Thus, the
population consisted of girls and boys between the ages of 12 and 15 at the time they
were enrolled, attending 34 Junior High and pondokpesantren in two rural districts in
East Java and the provincial capital, whose parents gave written consent for
participation in the activities.

B. Location

The project was implemented in 24 junior high schools and 10 pondok pesantren in an
urban and a rural area. The provincial capital, Surabaya, served as urban area, while
the rural area was Madura, or more specific, the two westernmost districts on this
island: Bangkalan and Sampang.

Surabaya is the second largest city in Indonesia, with approximately three million
inhabitants and all the characteristics of a large city in a developing country. Madura
is a traditional rural area, where nutritional problems are known to be widespread;
both macro and micronutrient deficiencies are quite common.

The two main types of school available in Indonesia for the 12-15 year age group
were covered by this project: junior high schools and pondok pesantren. Throughout
this document the latter term is used, because there is no equivalent found outside this
particular cultural context. The term pondok pesantren is applied to a heterogeneous
group of schools, which have in common that the pupils board, and that a strong
emphasis is laid on Islamic religious education. Most pondok pesantren offer some
degree of general education as well, but some focus entirely on religion. They are
privately owned and run by religious leaders.


