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SCIENTIFIC BACKGROUND

Previous studies by us and others have shown higher energy conservation mechanisms in
marginally stunted Brazilian children such as, lower resting energy expenditure, lower fat
oxidation, higher susceptibility to gain weight-for-height associated with a higher prevalence
of stunted - obese subjects.

HYPOTHESIS

Previous malnutrition as judged by height-for-age could be associated with alterations in fat
patterning, circulating hormones such as insulin and IGF-1. In addition, previous malnutrition
could be also associated with alterations in plasma lipid profiles, such as high triglycerides,
low high-density lipoprotein cholesterol levels and hypertension.

SAA4PLE AND METHODS

We recruited a population of 58 girls and boys with 11-14 y of age from the shantytown
population in Sdo Paulo, Brazil. Half of this population was of normal weight and height, and
the other half was stunted. More than 300 children from to I I years old were screened to
participate in the study and were eligible if they had weight-for-height Z scores (WHZ) of 2
to 2 according to the NCHS standards. Children recruited for the stunted group (n7--28) had
height-for-age (HAZ) -�--1.5 Z score and those for the non-stunted group (n-30) had HAZ >-
1.50. In addition, the two groups were selectively recruited to assure group similarities in
mean age and VH. General anthropometry, blood sampling for fasting insulin, glucose,
glycosylated hemoglobin, triglycerides, high-density lipoprotein cholesterol, low-density
cholesterol and IGF-1 were made as well as blood pressure.

RESULTS

Ninety two percent of the population had low values of IGF-I indicating impaired growth.
Stunted boys and girls had delayed pubertal stages, lower fasting insulin levels, lower beta
cell production and higher insulin sensitivity according to HONIA analysis in comparison to
non-stunted children. In addition, a positive association was found between fasting insulin
with age for the stunted group. Body mass index was positively associated with fasting
insulin, Homa-beta cell production and HOMA-insulin sensitivity in both nutritional groups.
Stunted children showed lower systolic blood pressure, whereas almost all children showed
diastolic blood pressure values above the 50th percentile and 41% of boys and 28% of girls
had their values above the 90th percentile, indicating important alterations according to the
normal curve.
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CONCLUSIONS

These preliminary results indicate that both the stunted and non-stunted boys and girls had
impairment in growth as seen by the IGF-I levels. Therefore, it seems that living in
shantytowns, as all these children do, may impair growth potential. In addition the present
stunted children showed a series of metabolic alterations in comparison to non-stunted ones,
as seen by lower fasting insulin, lower Beta-cell production, higher insulin sensitivity, lower
systolic blood pressure. On the other hand, diastolic blood pressure was high for the majority
of the study population.

WORKING PROGRESS

• To continue the measurements of hormonal parameters (salivary cortisol, thyroid
hormones)

• To continue the analysis of body composition
• To compare results of body composition with carbohydrate and lipid profile and blood

pressure

FUTUREPLAN

• To do the follow-up analysis comparing weight and percent of fat gain between stunting
and non-stunting groups

• To include another group of children who had caught-up in height after nutritional
intervention

• To compare energy expenditure at baseline by doubly labeled water method with weight
and percent of fat gain among the stunted and non-stunted groups.

MAIN FINDINGS

• Whole sample in comparison to reference curves:
a. Lower IGF-1 levels 92% of the children)
b. Higherdiastolicbloodpressure(100%ofthechildrenabove5O 1h and 41% of boys and

28% of girls above 9th)

• Differences between stunting and non-stunting groups:
a. Stunted children had delayed Tanner stages;
b. Lower fasting insulin-,
c. Lower Beta cell production;
d. Higher insulin sensitivity.

IMPLICATIONS

• Living in shantytowns in the city of Sao Paulo impairs growth
• High prevalence of high diastolic blood pressure in poor kids was found
• Stunted children showed alterations in insulin profile

ISOTOPIC TECHNIQUES USED

• Radioimmunoassay
• Doubly Labeled Water
• DEXA
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