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Abstract

The economic crisis has an adverse impact on health and nutrition of children. The prevalence
of Protein Energy Malnutrition (PEM) was 33.4 %, and severe malnutrition was 3.1 %. In
addition, diarrhea is also a big problem. Severe diarrhea affected 1.94 million of under five
children in 1997, up from 1.75 million in 1995. Relationship of the magnitude of H.Pylori
infection with diarrhea and malnutrition will be investigated in this study. The study will be
carried out in 3 phases in the district of Bogor, West Java, Indonesia. First year study: will
include 40 severe PEM children. All subjects will be examined for H. Pylori infection.
Anthropometry and hematological analysis will be measured at the clinic. Dietary information,
nutritional practices and the health of children will be gathered during home visits. Second year
study: 34 children will be included. The mothers and their children will be asked to visit the
clinic 12 times. At the clinic, the children will be treated, and the mothers will be given nutrition
guidance. Home visits will be conducted for collecting nutritional practices, SES, and diarrhea
infection. The examination of H. Pylori infection, anthropometric measurements, and blood
drawn for hematological purposes will be performed at the first visit to the clinic, and every 3
months thereafter. Third year study: a total of 60 children (20 well nourished, 20 mild PEM, and
20 moderate PEM), aged 6 months to 3 years will be studied. They will be recruited in two
Community Health Centres. All subjects will be examined for the magnitude of H. Pylori
infection, anthropometry, hematology, SES, nutrition practices and diarrheal infection.
Statistical analysis will include means, SDs, correlation among variables, and covariant
analysis will be made using SPSS Window software.

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

The economic crisis together with the political reorientation that began in mid-1997 has an
adverse impact on the people's welfare including their health and nutrition of children and
pregnant/lactating women. The lowering economic power and resources have deteriorated many
aspects of people's life. The diversity of diet has been reduced with a decreased consumption of
expensive foods like milk, meat, fish and eggs. These are replaced with staple foods, in which cheaper
rice substitutes, like cassava, sweet potatoes and others that plays a larger role. The quality as well as
the quantity of the diet has been sharply reduced1. The change of the quality of the diet has direct
consequences on the iron supply, since the expensive foods contribute most. Poor and monotonous
diets consisting largely of staple foods are known to be deficient in iron, therefore, the prevalence of
anemia, which is manifestation of iron deficiency, is also deteriorated and sharply increased.

Today, the prevalence rate of undernourished children (< - 2 SD Weight for Age) based on the
latest survey carried out by National Bureau of Statistics was 28.6 %, and the severe malnutrition (< -
3 SD Weight for Age) increased from 1.2 % in 1997 to 9.5 % in 19982. In addition, diarrhea infections
remain a big problem. Severe diarrhea affected 1.94 million children under five in 1997, up from 1.75
million cases in 1995, and the prevalence of diarrhea among these same children remains high at 10
%. In 1997, oral rehydration therapy (ORT) of home fluids was used in the treatment of 57 % of
diarrhea cases. But home based care and proper management of severe cases at Community Health
Center levels has not substantially improved. In 1997, on the islands of Java and Bali, diarrhea

' Helen Keller International, Indonesia's Crisis: A comparison of its impact on nutrition and health in urban and
rural populations. Based on the results of the HKI/GOI nutrition surveillance system, Jakarta (1999).
2
 JAHARI, A.B., SANDJAJA, H.S., JUS'AT, I., JALAL, F., The Hidden Problem: Nutritional Status of Underfives in

Indonesia during the period of 1989 to 1998. An analysis of antthopometric indicators of protein energy
malnutrition based on SUSENAS data. Presented at the 6lh National Workshop on Food and Nutrition, Jakarta,
28 Feb. - 2 Mar 2000.
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accounted for 14 % of child deaths annually. In the Eastern and Western parts of Indonesia, this
increased in 21 per cent of child deaths3.

This widely prevalence of malnutrition obviously has functional consequences for today and
the future of the people. One of the most important functional consequences of severe malnutrition is
its effects on resistance to infection. The study that will be carried out at the Nutrition Research and
Development Center, Bogor, Indonesia has the general aim to confirm that malnutrition (protein energy
malnutrition and iron deficiency anemia) has high rates of "helicobacter pylori" infection regarding the
severity of the deficiencies. This infection appears to be a major cause for chronic malnutrition and
diarrhea syndrome with failure to thrive.

2. OBJECTIVES

The objectives of this study is to apply C isotopes and mass spectrometry to: 1) examine the
causes of diarrhea disease by using C-urea breath test for H. Pylori (bacterial colonization), 2) study
its impact on macronutrient assimilation by using C-labeled substrate breath test for absorption in
different levels of PEM among children underfive; and 3) assess the magnitude of H. Pylori infection in
different stages of recovery of severe PEM.

3. METHODS

The study will be carried out in 3 years duration, starting July 2000 until June 2003. (The
proposed first year study has been approved and funded by the International Atomic Energy Agency
(IAEA), Vienna (for being funded).

3.1. First year study

The objectives of the first year study is to examine the causes of diarrhea by using C-urea
breath test for H. Pylori infection and to determine its association with iron status of underfive children
suffering from severe PEM.

Forty children suffering from third degree malnutrition aged 6 to 36 months, who are
outpatients at the Nutrition Clinic of the Nutrition Research and Development Center in Bogor will be
served as subjects for the study. Fifteen of the children suffering from marasmus with muscle wasting
and a body weight of less than 60 % of NCHS standard weight for age; 10 kwashiorkor children with
edema and other typical symptoms and a body weight 60 to 89% of the NCHS standard; and 15
marasmic -kwashiorkor children with edema and below 60 % of the NCHS standard weight for age will
be included in the study. This proportion of children is estimated based on the proportion of severe
PEM types referred from community health centers surrounding Bogor to the clinic.

All subjects will be examined for the magnitude of the prevalence of H. pylori infection using
the 13-C urea breath test following the technique described by the International Atomic Energy
Agency, Vienna, Austria. Anthropometric measurements will be performed during clinic visits. Weight,
length/height, head circumference, chest circumference, arm circumference, and skinfold thickness in
4 places: the triceps, the biceps, the subscapular, and the suprailiac, will be measured using standard
methods4. Hematological analysis will be performed on hemoglobin (Hb), hematocrit (Ht), serum iron,
total iron binding capacity (TIBC) and free erythrocyte protophorphyrin (FEP). Five ml of blood will be
taken from each child via venipuncture. Hemoglobin will be determined by cyanmethemoglobin
procedure. Serum ferritin, serum iron and total iron binding capacity (TIBC) will be measured by the
kits produced by Boechringer. FEP will be measured on blood specimen using Automatic ZP
Hematofluorometer Model 206 digital.

Home visits will be carried out for socio-economic data collection. During the visits, dietary
information will be also collected, and nutritional practices at home, including child feeding, childcare,
sanitation and good hygiene will be observed. The health of children including diarrhea (frequency,
severity and duration) will be also observed by field workers. Socio-economic characteristics of the
families will be indicated by income, education, occupation and housing. The food intake of each child
will be recorded for two consecutive days using the 24 hr recall method.

5 CBS, NFPCB, MOH and Macro International Inc. Demographic and Health Survey 1997. Jakarta. 1998.
4 Gibson, R., Principles of Nutritional Measurement, New York, L. Oxford University Press, 1990.
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Statistical analysis will be performed with SPSS window software and include means, SDs,
regression and correlation among variable related. Between nutritional status group comparison will be
made by the analysis of covariance.

3.2. Second year study

The objective of the second year study is to assess the magnitude of H. Pylori infection and
iron status at different stages of recovery of severe PEM among children aged 6 months to 36 months.

Thirty four children who have marasmus (12 children), kwashiorkor (10 children), and
marasmic-kwashiorkor (12 children) will be included in the study. The mothers and their children will
be asked to visit the clinic at least 12 times during the course of the study: weekly during the first
months, biweekly from the second to fourth month, and monthly during the fifth and the sixth months.

At the clinic, a physician will give medical care to the subjects. While the child is being treated,
the mothers will be given nutrition guidance by nutritionists concerning appropriate feeding and care of
their children, and they will be encouraged to give them skimmed milk. Before additional nutrition
counseling is given at subsequent visits, the mothers will be asked about their experiences in feeding
their children at home, including the children's reactions to the foods, and about any signs of
improvement in their conditions.

Home visits will be carried out by nutritionists or midwives in the first, sixth, tenth, sixteenth,
and twentieth weeks of the study. During the visits, socio-economic and dietary information will be
collected, and nutritional practices at home, including child feeding, childcare, sanitation, and food
hygiene, will be observed. The health of the children particularly diarrhea infection (frequency, duration
and severity) will be recorded by field workers.

The examination of the magnitude of the H. Pylori infection, the anthropometric measurement
(weight, height, arm-circumference, head circumference, chest circumference, and skinfold thickness),
the blood drawn for hematological measurement (Hb, Ht, serum ferritin and FEP) will be performed at
the first visit to the clinic, and every three months thereafter.

Group means, standard deviations (SD), ch-squares, and regression and covariant analysis
will be calculated for all variables collected.

3.3. Third year study

The objective of the third year study is to assess the magnitude of H. Pylori infection and its
impact on macronutrients assimilation by using C-labeled substrate breath test for absorption in
different levels of PEM among children 6 months to 36 months of age.

A total of 60 children (20 well nourished, 20 mild PEM, and 20 moderates PEM), aged 6
months to 3 years will be included in the study. They will be recruited from 6 Posyandus (Post
Integrated Health Services) and 2 Puskesmas (Community Health Centre), in the district of Bogor -
West Java. All subjects will be examined for the magnitude of H. Pylori infection, anthropometry
(weight, height, arm circumference, head circumference, chest circumference and skinfold thickness),
iron status (Hb, Ht. serum ferritin and FEP), morbidity particularly for diarrhea infection (frequency,
duration and severity), socio-economic and dietary information.

Analysis of variance for significant of differences among the means the 3 groups (well
nourished, mild PEM and moderate PEM), regression and association statistical analysis among
variables collected will be performed using SPSS Window software.

4. ETHICAL REVIEW

The subject studied will receive the inform consent. Personal information collected will be kept
confidential. The findings will be used for scientific purposes and to support nutrition program
development particularly for rehabilitation of children with severe malnutrition, and for the benefit of the
people in general.
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