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Summary

Ejianya KC, Cole HA, Njokanma OF, Okpuno G. Feeding Practices and Weight Gain
in the First Six Months of Life. Nigenias Journal of Paediatrics 2003; 30:18. The renewed effort
to encourage the practice of breast feeding has awakened interest in the study of the relationship
between different modes of infant feeding and growth patterns. This relationship was studied
in a cohort of 196 children in the first six months of life. The babies were classified as exclusively
breastfed (receiving no other form of food or drink except the mother’s breast milk), mostly
breastfed (receiving <3 sessions of supplementary feeds per day) and mostly formula fed
{recetving > 3 sessions of supplementary feeds per day). In the first three months of life, the
mean growth velocity was higher for exclusively breastfed babies (32.8 + 7.3 g/day) than for
their counterparts receiving supplementary feeds (31.3 + 6.6 g/day and 31.0 + 6.0 g/day,
respectively). The mean cusulative weight was also higher in exclusively breastfed babies (6399
1 797g vs 6367 + 724g and 6363 + 696g) despite having the lowest mean birth weight. During
the following three months, there was marked deceleration of growth rates involving all three
groups with the exclusively breastfed babies the most affected: 49 percent deceleration for
exclusively breastfed babies, 43 percent for mostly breastfed babies and 40 percent for mostly
formula fed babies. However, exclusively breastfed babies retained the higher cumulative weight
achieved earliec None of the observed differences was statistically significant. It is concluded
that body weight changes between three and six months of life, do not show a convincing
advantage for the introduction of supplementary feeds. Extraneous considerations of

convenience, economy and immunology tend to lend support to exclusive breastfeeding during

this period.
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Introduction

INFANTS grow rapidly during the first four to six
months of life and normal growth is one of the most
important physical indicators of adequate nutrition.
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Nutritional requirements are most critical in this period
and a deficiency could have lasting effects on growth
and development.’” Human breast milk was the sole
source of infant nutrition prior to the turn of the 19th
century but increased availability of formula milk
substitutes led to 2 steady decline in the practice of
breast feeding, The demonstration of nutritional,
emotional, economic and immunological advantages
of breast feeding has resulted in efforts to rekindle
the widespread practice of breast feeding Hence, the
Baby Friendly Hospital Initiative was introduced in
1992 by the UNICEEF as one of the latest global efforts
seeking among other objectives, to encourage mothers

.to feed their infants solely on breast milk for the first

six months of life. There is however, controversy
surrounding the safe duration of exclusive breast
feeding.™* Also, the growth pattern of exclusively
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breastfed babies differs from that of formula-fed
infants.3 Thus, the applicability of currently used
reference growth charts to breastfed infants has been
called to question.*” In 1995, an expert group of the
World Health Organization (WHO) exposed the
inappropriateness of an earlier chart approved by the
body for growth monitoring of breastfed infants and
recommended the development of a new one® This
has provided the impetus for longttudma.l studies of
feeding practlces and growth patterns

The aim of this study was to determune the body
weight changes in the first six months of life in 2 cohort
of Nigerian infants who were exclusively breastfed, and
their counterparts who received supplementary feeds.

Subjects and Methods

- This study was part of a wider prospective
investigation of the relationships between maternal
nutritional status, birth weight, infant feeding practices
and growth in eatly infancy. It was conducted from
June 1996 to December 1997 at two centres: the Havana
Specialist Hospital (HSH) and the Imperial Medical
Centre (IMC), both in the city of Lagos. Both hospitals
cater for the npper socio-economic classes but neither
has been officially designated a “Baby Friendly
Hospttal” In the preparatory phase of the study, group
discussions were held with women receiving antenatal
care at the two study centres. During these sessions,
the women were informed about the aims and methods
of the study. Those who indicated willingness to
participate received further information on a one-on-
one basis. Following this, the delivery records were

examined daily to identify any.of the volunteer subjects
who may have delivered. The birth weight of the infant
was obtained from the delivery register and monthly
‘appointments were scheduled with the mother. This
phase of the study lasted from June 1996 thxbr@gh May
1997.
Only singleton, term (at least 37 weeks gestatio

full size (at least 2500g at birth) babies were studx
Exclusion criteria were maternal diseases in pregnancy
such as hypertension and disbetes mellitus, severe
congenital abnormality, severe diseases in early infasicy
like severe perinatsl asphyxia or meningitis. All
consecutive deliveries in both study centres who met
the inclusion criteria, were free of exclusion criteria
and whose mothers gave informed consent, were
recruited. The labour wards of both hospitals used
similar Waymaster infant scales graduated in 50g units.
The babies were weighed naked by qualified midwives
within 30 minutes of delivery. Subsequently, the babies
were weighed by one of us (EKC) at monthly intervals
for the first six months. The same infant Waymaster
scale graduated in 50g units, procured for the purpose,
was used for the follow-up weights. All weighing scales
used in the study were subjected to monthly
standardization. Data derived from weight
measurements included growth velocity, percentage
increase in weight and deceleration in growth velocity,
Growth velocity was calculated by dividing the weight
increment (g) between two measurements by the time
interval (in days) between measurements. The
percentage increase in weight is the difference between
two weight measurements expressed as a percentage
of the earlier measurement. Deceleration in mean

‘Table I

Rates of Different Feeding Practices

Feeding Practice
Age in EBF MBF MFF Total
months n (%) # (%) » (%) » (%)
1 163 (83.2) 17 8.7) 16 (8.2) 196 (100.0)
2 152 (71.6 28 (14.3) 16 (8.2) 196 (100.0)
3 139 (70.9) 41 (20.9) 16 (8.2) 196 (100.0)
4 104 (53.6) 74 (231} 16 (8.2) 194 (100.0)
5 62 (35.8) 97 (56.1) 14 (8.1) 173 (100.0)
6 45 (26.0) 114 (65.9) 173 (100.0)

14 (8.1)

EBF = Exclusively breastfed
MBF = Mostly breastfed
MFF = Mostly formula-fed
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Table II

Geronth Characteristics of Study Infants az 3 months

EBF MBF MFF

Number 139 41 16
Mean weight (g) 6499 (797) 6367 (724) 6363 (696)
Mean growth

velocity (g/day) 32.8 (7.3) 313 (6.6) 31.0 (6.0)
Mean % weight

gain 87 (22) 83 (21) 81(19)
Mean birth

weight 3495 (456) 3516 (488) 3538 (461)

EBF = Exclusive breastfed

MBF = Mostly breastfed

MFF = Mostly formula-fed

Figures in parentheses represent one siandard deviation of the
mrgan.

weight velocity is the difference in mean growth
velocities expressed 2s a percentage of the earlier mean
velocity. Information on feeding practices was obtained
from the mothers by recall at each visit and these were
categorized as follows:

2) BExclusively breastfed (EBF) - infants receiving
0o other form of food or drink except mothers’
breast milk

b) Mostly breastfed (MBF) - infants receiving breast
milk in addition to three or less supplernental
formula or cereal feeding sessions daily

Ejianya, Cole, Njokanma, Okpuno

¢) Mostly formula-fed (MFF) - infants receiving
more than three supplemental feeding se¢ssions
daily.

Staristical Analysis
Student ¢ test was used to compare continuous data;
p-value <0.05 was accepted as statistically significant,

Results

Adequate data for analysis was obtained in respect
of 196 infants: 104 of these were born at Havana
Specialist Hospital (HSH) and 92 at Imperial Medical
Centre (IMC). These figures represented 32.1 per cent
of 324 and 31.5 percent of 311 respectively, of hve
singleton deliveries for the period June 1996 to May
1997 in both hospitals. Twenty-three infants were lost
to follow-up (two between three and four months and
21 between four and five months of age). The rates of
different feeding practices at various ages are shown
in Table I. The proportion of exclusively breastfed
(EBF) babies declined steadily from 82.1 percent at
one month to 26 percent at six months. On the other
hand, the proportion of babies in the mostly breastfed
group (MBF) increased from 8.7 percent to 65.9
percent, while that of the mostly formula fed (MFF)
group was fairly constant at 8.2 percent. All the infants
who left the exclusively breastfed group qualified for
analysis under the MBF group.

Table II shows the growth characteristics of the study
subjects at three months. Exclusively breastfed babies
had consistently higher achievements despite a slightly
lower mean birth weight in comparison with the other
groups. At three months, they had gained

‘Table 11X

Growh Characteristics of Study Subjects at 6 months

Group A Grosp B Groyp C Grasp D
Number 45 79 35 14
. Mean weight {g) 8212 (1124) 8062 (947) 8013 (985) 8189 (937)
Mean growth velocity (g/day) 17.3 (54) 17.5 @7 17.7 5.2 18.7 (4.9)
Mean % weight gain 24 (N 257 25 () 26 (5.
% Growth deceleration 49 46 43 40
Mean birth weight 3464 (469) 3309 (469) 3557 (570) 3564 (470)

Group A = exclusively breastfed for 6 months

Group B = exclusively breastfed for 3 months, then mostly breastfed for the next 3 months

Group C = mostly breastfed for 6 months
Group D = mostly formula-fed for 6 months

Figures in parentheses represent one standard deviation of the mean
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approximately 87 percent of their birth weight
compared to 8] percent and 83 percent in the other
groups. However, none of the observed differences
was significant (p> 0.5). At six months, exclusively
breastfed infants were still slightly ahead on cumulative
weight (Table III). All groups experienced 2 marked
reduction in growth velocity between three and six
months compared to the figures recorded between one
and three months. Infants who received
supplementation after three months of exclusive breast-
feeding were less affected than those who were
exclusively breastfed throughout, but were ‘moze
affected than their counterparts who were mostly
formula-fed from the first month. The percentage
increase in weight between three and six months of
life varied within 2 narrow range of 24 to 26 percent.
These observed differences were however, not

significant (p> 0.5).
Discussion

The exclusively breast-feeding rate at three months
herein reported (70.9 percent) was much higher than

the two percent national average for Nigeria and the

32 percent average for sub-Saharan Africa’ It is not
clear how much of our rates are explained by increased
awareness created by the Baby Friendly Hospital
Initiative. Notwithstanding the fact that neither study
centre was yet to be designated as ‘baby friendly’, most
of the mothers in the study were aware of the renewed
effort to encourage exclusive breastfeeding

The comparison of growth rates between exclusively
breastfed and formula-supplemented infants did not
yield significant differences but the observed trends
were too consistent to ignore. The practice of exclusive
breast-feeding was associated with more impressive
growth characteristics in the first three months of life.
This was however, followed by a2 more marked
deceleration in'growth rates over the next three months,
as has been observed by earlier workers.”'%!! Our results
are also similar to those of others' which found that
supplementation after three months moderated the
observed deceleration in growth rates. However,
contrary to the findings of Forman e 4} we found
that formula milk supplementation before three months
was also associated with a lesser degree of growth
deceleration. Furthermore, the subgroup of mostly
formula-fed infants experienced less growth
deceleration than those who received only token
amounts of formula milk in early infancy.

The issues surrounding apparent growth faltering in
breastfed infants have generated controversy between
opposing schools of thought. Some wotkers have
questioned the adequacy of exclusive breast-feeding

beyond the first three months, given the associated
degree of growth deceleration.®? Others'*® contest
the assumpfion that higher growth rates in formula-
fed infants beyond three months, is optimal or desirable.
The latter school of thought finds support in the
absence of higher morbidity or reduced activity in
babies receiving breast milk beyond three months.”
Indeed, some wotkers suggest that growth deceleration
is a protective mechanism against such diseases of later
adulthood as obesity and cardiovascular disorders
which are known to be associated with overnutrition
in tnfancy.'® Thus in some opinions, breastfed infants
reflect true sclf-selected level of energy and should be
regarded as the standard for growth., While the
controversy rages, some basic facts are unaltered. First,
nutrition in early infancy is of central importance to
subsequent well-being: the younger the infant, the more
critical th¢ nutritional question. Secondly, growth
deceleration after three months is a natural
phenomenon that occurs irrespective of feeding
practice. Qur study shows that formula
supplementation after three months was only associated
with a marginally higher growth velocity over continned
exclusive breast-feeding, However, this apparent
advantage was not enough to reverse the trend of
higher cumulative weight earlier established by
exclusively breastfed mfants,

It must be stressed that our study failed to establish
a statistically demonstrable superiority of any feeding
moadé over another with respect to growth rates. Thus,
at this point, extraneous factors bearing on infant
feeding must be considered. Breast-feeding, in addition
to being more convenient, continues to enjoy an
economic advantage over formula feeding Also, the
avoidance of exposure to potential allergens in formula
milk with its attendant dsks of asthma and other allergic
disorders is a point in favour of breast-feeding, It is
on these grounds that we will favour exclusive breast-
feeding for six months, The study showed that mothers
who practised exclusive breast-feeding for just three
months, generally introduced only token amounts of
formula milk thereafter. Those who gave large amounts
of formula feeds tended to do so right from: the first
month. It would therefore appear that the effort to
promote exclusive breast-feeding for six months would
be more successful with the former group of mothers.
Perhaps, if their reasons for introducing formula feeds
after three months are identified and addressed, they
might be persuaded to prolong the period of exclusive
breast-feeding
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