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Child undernutrition today

Stunting

Wasting

Underweight

Stunting, severe wasting

and Iintra-uterine growth

__ restriction together
account for 21% of all

BN DALY's for children less

— than 5 years old.
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When does growth falter?
Analyses of national surveys
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Definitions

o Catch-up: “Nutritional recovery following a period of

growth restriction, after the latter is removed” (Prader,
Tanner, von Harnack 1963)

« Early catch-up

— Rapid growth in early childhood among children who presented
intrauterine growth restriction (IUGR)

« Late catch-up

— Rapid growth in later childhood among children who were
previously malnourished

* Rapid growth: independent of previous growth
faltering

Note: in most studies, growth = weight gain
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Underweight and subsequent mortality in
6-59 mo old children
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FIGURE 1 Relationship between log of mortality and
weight-for-age in eight studies. Adapted from Coghill (1992},
Bairagi (1981), Alam et al. (1989), Kielmann and McCord
(1978), Katz et al. (1989), Heywood [1982), Yambi et al.
(1993), Pelletier et al. (1993) and Chen et al. {1980).
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75% follow-up



lospital admissions (1985) according
to growth in 1982-84

All children

~

Victora, Barros et al. IJE 2001



Hospital admissions (1985) according
to growth in 1982-84 Stratified by IUGR

Victora, Barros et al. IJE 2001



Growth monitoring and promotion

« Identification of children
under 5 yr with low weight
or growth faltering

 Promotion of catch-up
weight gain through high-
energy complementary
feeding



Public Health Message

1. Children <5 yr who are underweight or
faltering should put on weight rapidly
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Dangers of rapid growth

What this study adds

Infants who are in the highest end of the distribution
for weight or body mass index, or who grow rapidly

during infancy, are at increased risk of subsequent
obesity

Strategies for prevention of childhood and adult
obesity may need to address factors during or

before infancy that are related to infant growth
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The COHORTS group
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COHORTS pooled analyses
Wt/age at 2 yr and adult BMI
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Public Health Messages

Children <5 yr who are underweight or
faltering should put on weight rapidly

Fat children tend to become fat adults at
higher risk of chronic diseases

Should we prevent catch up growth among
iInfants who are born small?
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Human capital findings

 Birthweight, length for age, weight for age and to
a lesser extent BMI for age are associated with
Improved human capital
— Adult height
— Achieved schooling
— Income/wealth
— Offspring birthweight
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COHORTS pooled analyses

- "
"1 Z score of weight for age at 2 yr

= 2.8 cm In adult height
(adjusted for confounders)
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COHORTS pooled analyses

Brazil F
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1 Z score of weight for age at 2 yr
= 0.5 year of attained schooling
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Guatemala trial confirms
observational results

our results indicate significantly positive, andify substantial, effects of the
randomized nutrition intervention a quarter centurgfter it ended.
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Public Health Messages

Children <5 yr who are underweight or
faltering should put on weight rapidly

Fat children tend to become fat adults at
higher risk of chronic diseases

Small and thin children have lower human
capital as adults
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Period of weight gain and body composition

iIn 18 yr old males
1982 Pelotas Birth Cohort — regression coefficients
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Period of weight gain and body composition

In 9 yr olds
1993 Pelotas Birth Cohort — Q4-Q1 difference
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Early weight gain Is associated with
lean mass In adults
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Public Health Messages

Children <5 yr who are underweight or
faltering should put on weight rapidly

Fat children tend to become fat adults

Small and thin children have lower human
capital as adults

Weight gain in the first 1-2 years of life
mainly contributes to lean body mass; later
weight gain builds up fat — particularly
among men
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Period of weight gain and offspring birthweight
1982 Pelotas Birth Cohort
(adjusted analyses)

Age range of weight gain

-10 0 10 20 30 40 50 60 70
Birthweight of offspring associated with a 1 Z-scro re change in observed minus
predicted weight gain of mother
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Period of weight gain and C-reactive protein In
23-yr-olds

1982 Pelotas Birth Cohort — geometric mean ratios
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Stunting at 2 y and central obesity at 23y
1982 Pelotas Birth Cohort — mean CRP levels

Geometric mean CRP, mg/L
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Public Health Messages

W N

Children <5 yr who are underweight or faltering
should put on weight rapidly

Fat children tend to become fat adults

Small and thin children have lower human capital
as adults

Weight gain in the first 1-2 years of life mainly
contributes to lean body mass; later weight gain
builds up fat — particularly among men

The worst-case scenario Is early undernutrition
followed by rapid weight gain in late childhood ( 4
years ?)
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The Public Health challenges
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Interventions in low and middle-
Income countries

e Growth
monitoring:
promotion of
weight gain in
children up to 5 or
6 years of age

— No evidence of
efficacy
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Interventions in low and middle-
Income countries

e School feeding
programs

— Net effect on 5-9 yr olds

» 2.7% increase in weight
and 0.7% on height

e BMI increase 0.2 kg/m?
per year
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Public Health Messages

Prevent low birthweight

Promote rapid weight gain for children <2 yr
In low and middle-income settings
— Particularly those with IUGR, underweight or
faltering
Do not promote rapid weight gain for
children >2 yr (>4 yr?) unless they are
severely wasted

Discontinue or modify interventions that
promote weight gain among school children
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Is there really a “catch-up dilemma”?
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