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Abstract

Recent studies have shown that current NCHS growth curve deviates from the growth of the
children who are exclusively/predominantly breastfed. WHO Expert Committee recommends
that a new international reference growth curve to be developed for the babies who will be
following current breastfeeding recommendations. We hypothesized that
exclusive/predominantly breastfeeding until 4-6 months can support optimum growth in
children. Mothers from the high socioeconomic class in urban Dhaka, Bangladesh will be
identified at the clinic/hospitals during the last trimester of the pregnancy. Mothers will be
counseled by the breastfeeding counselors so that they follow WHO/UNICEF feeding
recommendation. Stable isotope tracer technique will be applied to measure the breast milk
intake of the infants at 0-5 months, 6-12 months and 13-18 months. Concentrations of
deuterium oxide from breast milk, saliva/urine will be determined by GCMS.

The results of the study will show whether total energy from breast milk is optimum to support
the growth of the infants.

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

Recently, several concerns were raised regarding adequacy of the National Center for Health
Statistics (NCHS) growth reference [1]. The data for the first two years of life originated from a single,
ethnically homogenous community where most babies were formula fed, while recent research shows
that babies following current recommendations (i.e. exclusive breastfeeding for 4-6 months) show different
growth trajectories. The WHO Expert Committee recommended that a new international growth reference
should be developed. The Expert committee was concerned that breastfed infants living under favourable
conditions and studied in various geographical areas have been reported to follow negative trends relative
to NCHS-WHO weight-for-age and possibly length-for-age percentiles during the latter half of the
recommended period for full breastfeeding.

Several studies have suggested that the mean breast milk output at 3 months post-partum is very
similar in women from both developed and developing countries [2]. In recent years considerable attention
has been focused upon determining for how long breast milk alone is adequate to support normal infant
growth.

In addition to growth studies, requirements for breast milk have been compared with measured
intakes, the age at which breast milk production falls below the requirements being taken as the time at
which complimentary foods should be given.

The traditional method of measuring breast-milk output in lactating mothers is to weigh the baby
before and after each and every feed for several days. This is time consuming, inconvenient. Precision is
poor specially when feeds are frequent and relatively low volume per feed and accuracy is questionable
because there is no way of knowing whether imposed experimental regime alters normal feeding patterns
[1]. However, a safe and tested procedure is now available [3,4,5] that is minimally demanding for the
mother and easy to implement in the fieldwork.

One of the major problems in this approach was of a suitable method to measure the breast milk
intake precisely. Recent availability of stable isotope technique in measuring breast milk intake more
precisely will allow to estimate how much breast milk and other food intake contribute to infant growth.

2. HYPOTHESIS

Exclusive/predominant breastfeeding until 4-6 months and appropriate complementary feeding
from 6 months in addition to breast milk are adequate for optimum growth in children. Stable isotope
tracer technique can predict the breast milk intake of the infants more accurately to explain the growth
pattern.

21



3. OBJECTIVES

a) To measure the amount and energy intake of infants from the breast milk who are
exclusive/predominant breastfed until 4-6 months.

b) To measure the amount and energy intake of infants from breast milk who are fed
complimentary food from 6-18 months.

4. METHODS

4.1. Selection criteria

Children and mothers included in the study to comply with the following:
- no health, environmental or economic constraints on growth
- adherence to according to the WHO/UNICEF feeding recommendation
- term delivery
- singleton birth
- non-smoking mothers
- no serious illnesses leading to growth faltering

4.2. Study design

Longitudinal study design from birth to 18 months?
High rate of follow-up, through out the study (say 80% or higher?)
Frequency of measurement: at least monthly up to six months and thereafter bimonthly.
Weight and length measurement at every contact.
Use of standardized anthropometric techniques and equipment consistent with those
recommended for WHO multicentre growth study.

4.3. Sample size

There is no data available on the impact of breastfeeding counseling on breast milk intake.
Considering the amount of fieldwork, cost of measuring isotope (six sample for each subject) it is
presumed that a total of 80 mother/infant pair (20 in each age groups of 3-5, 6-9, 10-12, and 13-18
months) will be sufficient.

4.4. Study procedure

Pregnant women according to the WHO multicenter growth study criteria will be selected during
their last trimester from the 4-5 clinics in the Dhaka city. Contact will be made with the obstetricians and a
trained breastfeeding counsellor will make at least two visits at the clinic during pregnancy, one visit within
48 hours of delivery, and thereafter every month for 5 months. During these visits the breastfeeding
counsellors will motivate the mothers to exclusively breastfeed their babies until 5 months and start
appropriate complementary foods at six moths.

One interviewer will visit and get baseline information on socioeconomic status, mothers'
anthropometric data and intention to breastfeed and stay in Dhaka. These babies will be followed up at
home every months and mothers will be asked about what they have fed their babies during last 24 hours
and preceding 72 h. The stable isotope study with deuterium will be done at infants age 3-5, 6-9, 10-12,
and 13-18 months to measure the breast milk intake. The detailed procedure of the isotope study is
described below. They will also ask about baby's illness and obtain baby's weight and lengths. They will
also feed 2H2O(deuterium) to mothers and collect breast milk and saliva from mother and saliva from the
infants.

4.5. Stable isotope technique

The technique is called in vivo tracer kinetics. Basically, the mother baby pair is modeled with
respect to movements of water through the system. A dose of isotope given to the mother as water is
viewed as mixing with mother's body water pool. It will be washed out of the mother by incoming naturally
abundant water and some of it also transferred to the baby, to be lost from the system as consequence of
declining enrichment in the mother and additional water inputs in the baby if the latter is being
supplemented.
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The dose-to-the mother2H2O tracer technique as described by Coward et al. (1982) will be used.
The dose of 2H2O given to the mother will be used to trace the movement of water into and out of the body
water pools of both infant and mother, and analysis of the maternal and infant 2H enrichment curves
allows the simultaneous calculation of breast milk output and water intake by the infant from sources other
than breast milk.

About 5 ml of pre-dose breast milk sample from the mother and 100 ul of saliva/urine 2 hours
after last feed from the infants will be collected for analyses of natural 2H abundance. A dose of equivalent
100 mg (0.1 ml) of 2H per kg body weight will be administered orally to the mother. Post dose saliva (1 -2
ml)/urine will be collected from infants on days 0, 1, 2, 3, 13, and 14. Post dose breast milk (3-5 ml) and
/or saliva will be collected from the mother on days 1,2,3, 13 and 14. Breast milk sample will be collected
by expressing/breast pump. Saliva will be collected by a fine (8 mm) polyvinyl tube from the baby's mouth.

The milk and saliva samples will be collected at the same time of the day on each occasion (± 1
h) and will be kept on ice and will be brought back to ICDDR, B laboratory and immediately be frozen to -
40 °C until assay.

The 2H enrichment of gas samples obtained from 3-5 ul sample of milk, saliva/urine by reduction
of the water to hydrogen gas will be determined on an isotope ratio mass spectrometer [3].

4.6 Breast milk composition

Breast milk will be expressed manually on day 1 and day 15 at approximately 10:00, 14:00, and
18:00 hours (Garza & Butte, 1988). The entire contents of one breast, from which the infant was not
allowed to suckle for 2h before the procedure, will be expressed and frozen for analysis. The pooled
sample will be analyzed for total energy, total nitrogen, non-protein nitrogen, lactose and fat by standard
methods. (ICDDR, B has a nutrition biochemistry laboratory where all these tests could be done).

4.7 Statistical analysis

All data will be checked for consistency, cleaned and entered into a PC using SPSS or EPI Info
statistical packages. Appropriate statistical tests (t-test, Mann-Whitney, chi-squared tests will be applied.

5. RELATED WORK ALREADY PERFORMED OR IN PROGRESS AT OTHER INSTITUTE

This is a part of WHO Multicentre Growth Reference Study involving several developed and
developing countries.
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