Nigerian Journal of Paediatrics 1998; 25 (2-4): 42-8.

Growth Performance of Healthy Excluszvely Breast-fed
and Non-Exclusively Breast-fed Infants in the First Six
Months of Life: A Comparative Study

H Ahmed*, BA Ekele**, OA Oyeshola*

Summary

Ahmed H, Ekele BA, Oyeshola OA. Growth Performance of Healthy Exclusively Breast-
fed and Non-Exclusively Breast-fed Infants in the First Six Months of Life: A Comparative
Study. Nigerian Journal of Paediatrics 1998; 25:42. Longitudinal growth, based on weight for
age, length for age and head circumference for age in 176 healthy exclusively breast-fed, full
term, appropriate for gestational age infants from birth to six months (Group I) was compared
with that of an equal number of infants who received small amounts of water in addition to breast
milk (Goup IT). There were no significant differences in the growth curves of the two groups of
infants. Mean weights from the age of one month to six months were consistently greater than

" those of the National Centre for Health Statistics (NCHS) standards in both groups, although the
difference was, greater between the ages of one and four months. Mean weights expressed as
percentages of the 50th percentile declined from 113 percent of the NCHS value for the one-
month old male infants to 101 percent for the six-month old infants in Group I. Similarly, the
percentage declined from 115 percent to 101 percent for males in Group I1. The females in both
groups showed a similar pattern of growth. Mean values for total gain in weight, length and head
circumference in six months did not differ significantly between the two groups of infants. It is .
concluded that offering token amounts of water to infants does not invalidate the benefits of the
Baby Friendly Initiatives as far as normal growth is concerned

infant health and growth.>? Exclusively breast-feed-
ing means that breast milk is the only source of
nutrients, without supplementary water,.other drink
or food for the first six months of life.® This is one
of the cardinal components of the Baby Friendly

Introduction

IT is generally agreed that breast-feeding is not only
the best form of infant nutrition,' but also an im-

portant child survival strategy,>* and that exclusive
breast-feeding. for the first six months of life is as-
sociated with the lowest risks and with optimum
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Hospital Initiative (BFHI) which is aimed at pro-
tecting, promoting and supporting breast-feeding
for optimal maternal and child health.?

The aspect of not giving water supplementation
in the concept of exclusive breast-feeding, poses
the greatest conflict between local beliefs and the
WHO/UNICEF breast-feeding recommendations.®
' The traditional belief that the breast-feeding in-
fant has an obligatory requirement for water is wide-
spread in Nigeria®'° and is the main reason why
this component of the BFHI has been most vehe-
mently opposed by mothers in various parts of the
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country.®'® Yet, it has been shown that even in the
tropics, the exclusively breast-fed infant maintains
adequate water balance,! and that in communities
where the water supply is not safe, exclusive breast-
feeding protects the infant by not exposing him to
contaminants.'> Conversely, supplementary water
may worsen the infant’s nutrition by displacing
breast-milk.""* However, in a recent study, it was
found that the difference in the morbidity seen in
infants whose mothers practised exclusive breast-
feeding and in those whose mothers added only
water to breast-feeding was not significant.'

The present study was undertaken with the aim
of comparing the longitudinal growths of healthy,
exclusively breast-fed infants and others who were

breast-fed, but in addition, also had water, in the -

first six months of life.
Subjects and Methods

The study was carried out at the Usmanu
Danfodiyo University Teaching Hospital
(UDUTH), Sokoto, between March 1996 and Sep-
tember 1997. The subjects consisted of full-term
healthy babies who were being exclusively breast-
fed (Group 1) and the same number of full-term,
healthy babies, whose mothers in addition to breast-
feeding their babies, had commenced supplemen-
tary water at various periods between birth and four
months, and had continued the supplementation up
to the sixth month of life (Group II).

Before the commencement of the study, pilot
study was carried out and this revealed that the mean
weight gained by 30 infants in the first six months
of life was 3.98kg (standard deviation, 0.78kg),
using a nomogram devised by Altman', and allow-
ing foran increased weight gain, the minimum num-
ber of 175 infants in each group, was calculated as
being required for a meaningful comparison of the
two groups.

The subjects were recruited at birth from among
babies born at the UDUTH, when the weight, length
and head circumference were measured and re-
corded. These measurements were then repeated at
monthly intervals in the Well-Baby Clinic organised
by the Department of Community Health, UDUTH
where they were booked to receive immunisation.
Weight was measured to the nearest gram and re-
cumbent length measured with the feet and heels at

right angles to the foot board and with the head sup-
ported at right angles to the head-piece, so that the
inner and outer canthi of the eyes were in a vertical
plane. The head circumference was measured by
applying a tape measure firmly over the glabella
and supraorbital ridges anteriorly and that part of
the occiput posteriorly that gave the maximum cir-
cumference. The tapes used for the measurements
were of shrink-resistant, durable material which
were checked regularly against a standard ruler.'s
Appointments for monthly longitudinal growth
monitoring were given irrespective of the sched-
ules for immunisation. At each attendance, the
weight, length and head circumference were mea-
sured and recorded. Other data collected during the
study included the sex, ethnic group, educational
levels attained by mothers, including the socio-eco-
nomic classes of the parents of the infants accord-
ing to the method proposed by Olusanya et al,'s
sources of water supply, method of dispensing wa--
ter of the infants, age at which water was introduced,
reasons for giving extra water, frequency of water
supplementation per day, rough estimate of the vol- -
ume of water given and cultural practices of water
supplementatlon to infants in the first six months
of life. It was not possible to test-weigh the infants
in group I1, to determine the daily amounts of milk
and water ingested, and thus calculate the amount
of calories displaced by water. Instead, an estimate
of the quantity of water given was made on the ba- -
sis of the information given by the mothers who
were at no time instructed or encouraged to offer
water to their babies; instead, they were encour-
aged to adhere to the principles of exclusive breast
feeding. During the course of growth monitoring,
any infant in Group I whose mother admitted to
giving some water to her baby was moved to Group
I. The study was continued until the required
sample size in each study group was obtained.

Data from infants with incomplete documenta-
tion and those who subsequently received other
supplementation besides water were excluded from
further analysis. Comparison of the means of vari-
ous parameters was evaluated by using the Student’s
‘t’ test, while the chi-square test was used for com-
paring proportions. The means of the weight at dif-
ferent ages of each group were also compared with
the 50th percentile of the National Centre for Health
Statistics (NCHS) charts.
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Table 1

A Companwn of Lanwma‘mal Growth Daia in Twoe Groups of Male Infanis: Weight for Age Compared
with NCHS 50th Percentile

Grop I (EEFL) (r=53)

Grop IT (FEFT) (r=90)

AGE IN MONTHS

Fig. 1: Comparison of growth curves (mean
weight for age) of Groups I and I1 male infants with
the 50th percentile NCHS standard curve. Group |
= exclusively breast-fed male infanis; Group il =

breast-fed male infants who also received token -

amounts of supplementary water; NCHS® = Na-
tional Centre for Health Statistics 50th percentiie
growth curve for male infants; B-= at birth.

Age NCHS Mean weighs iean weighi Mean weight Mean weight Pyalue
{mons) 50th centile =50 (kg as %o of 50th =50 (kg as % of 30tk
weight for age (kgj centile of NCHS centile NCIIS
At birth 3927 3.35+0.55 102 334044 102 NS
1 4.26 4.88 0738 113 496 £ 042 115 NS
2 5.10 5.51+£0.44 108 5.6 £0.49 116 NS
3 5.98 6.49 + (.63 109 6.47+0.84 108 NS
4 6.60 6.98 = 0.64 106 6.9+0.78 105 NE
3 7.28 7.39£0.41 102 7.32x0.406 101 NS
6 7.85 7.92=043 101 f.89i0.39 . 101 NS
EBFI = Exclusively breast-fed infants Results
FBFI = Fully breast-fed intants
NS =WNot significant A totai of 360 infants. made up of an equal num-
NCHS = Nationai Centre for Health Statistics ber in each of the two groups. were studied. The
' male: female ratio in the two groups were 1.12:1
- ! and 1.06:1, respectively (p>0.5). The socio-eco-
nomic classes of the parents of the 175 infants in
10 group 1 were as follows: 47 (27 percent) infants
belonged 1o the lower class. while 86 (49 percent)
and 42 (24 percent) came from the middie and up-
-8 d per classes. respectiveiy. In group 1l the distribu-
g tion of the 175 infants according io socio-economic
- § i class showed that 66 (38 percent) belonged to the
. ; ; ] lower class. 76 (43 percent) were from the middie
£ / = class and 34 (19 percent) were from the upper class.
g4 / : in both groups of infants the middle socio-economic
ki class was more represented than the other classes
2' of the 350 infants (both groups combined);, 113 (32
’ percent) came from the lower socio-economic class.
161 (46 percentj and 72 {22 percent) belonged to
DB ; ; i ' "f 5 i the middie and upper ciasses, respectively.

A comparison.of the logitudinal growth data

{mean weight for age) between the males in the two

groups of infants and with the 50th percentile of
the NCHS charts is shown in Table I. There was no
significant difference in the birth-weights and the-
mean weights at different ages in the two groups
{(p>0.05), Furthermore, the mean weights in the two
groups compared favourably with the correspond-
ing NCHS standards. being 102 pereent of the 50th
percentile at birth in both groups. The mean weights,
though consistently greater than the 50th percen-
tile of the NCHS standards in each group (Table ]
and Fig 1), however, declined from [ I3 percent and
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Table 11

A Comparison of Longitudinal Growth Data in Two Groups of Female Infants: Weight for age
compared witlh NCHS 50th percentile.

AgE NCHS Meanweight Meanweigh: Mean weighi Mean weight Pvalue
imons;  30th ceniile £8D (kg as % of 30th 28D (kg as % of 50th
weight for age (kgj ' centile of (NCHS). centile (NCHS;

At birth 323 3.1+0.28 96 3.21+0.49 99 NS

1 ‘ 3.98. 4.57=042 115 4.58+047 115 NS

2 4.65 5.29+0.53 14 5.35+£0.62 115 NS

3 54 5.74+£0.55 106 5.84+0.58 108 NS

4 6.0 6.58+0.65 110 6.57+0.67 110 NS

5 6.6 6.89+0.41 104 6.98+0.35 106 NS

6 721 7.27+0.36 101 7.24+0.45 100 NS

NCHS = National Centre for Health Statistics, NS = Not significant,

8

|

4%

-
i

Fig. 2. Growth curves (mean weight for age) of
Groups I and 11 female infants compared with the
50th percentile curve of NCHS standard (NCHS™).

I'15 percent of the standards at the age ofone month
to 101 percent each, at the age of six months in
both groups. With regard to the female infants, simi-
lar non-significant differences were fuund in (he
mean weights of the infants in both groups thronah-
out the age range (p>0.05) (Table Ii}. Furthermore,
although the mean birthweights of both groups were
96 and 99 percent respectively, of the 50th percen-
tile of the NCHS standards, the mean weights- at
the age of one month had increased to 115 percent
of the standards in either group before declining to
101 percent and 100 percent of the 50th percentile
in groups [ and 11, respectively. Fig 2 shows the
growth curves (mean weight for age) in the two
groups compared with the NCHS 50th percentile
curve, o )

~ Comparisons of gains in weight, length and head
circumference in the first six months of life in both
groups (Tables III and IV) showed no significant
diiferences between the two groups of either sex
(p>0.05). ‘
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Table I1I
Comparison of the Mean Gain in Weight, Length and Head Circumference in the First 6 Months of
Life between Two Groups of Male Infants

1

Anthropometric EBFI FBFI Pvalue
Measurements Group | Group I
(n=93) fn=90)

Tal@ininveidt: (g

Mean + 15D 4.57=0.4 4.5+0.3%6 >05
Total gaininlegth (ar)

Mean + 15D 17.520. 17.2+0.24 >0.1
Total gein inCEC (a) |

Mean + 15D 2.0£0.6 >C.L .

EBFI = Exclusively breast-fed infants
FBFI = Fully breast-fed infants

Table IV

A Comparison of the Total Gain in Weight, Length and Head Ciréumference in the First Six Months of
Life in Two Groups of Female Infants

Anthroporetric FEET EET PEle
Measurements GmpI GopIl
(=22 (=85

Mean +°1SD 4.17+0.3 4.1320.2 >0.1

Tzl geininlegth (o
! Mean + 1SD 1B5.75+0.25 15.8+0.45 >0.5

Total gein inCEC (am)

Mean £ 13D 8.3+x0.5 8.2:0.54 . >0.1

EBFI = Exclusively breast-fed infants
FBFI = Fully breast-fed infants

Analysis of the ethnic representations in the two
groups showed no difference, with the majority (55
percent and 56 percent, respectively) being from
the Hausa/Fulani ethnic group; other groups in-
cluded Yorubas, Igbos and others (x*=1,530; df=3:
p>0.05). '

Similarly, analysis of the educational status of
the mothers showed that 80 percent in group I had
no formal education compared with 76 percent in
group IT (x*=1,226; df=1; p>0.05).

It is worthy of note that while the babies were
under the constant supervision of nurses and mid-
wives in the postnatal ward of the hospital, only 7
(4 percent) of the 175 infants in group II were of-
fered water by the mothers within 24 hours of birth.
Subsequently, and despite the advice against water

supplementation, water was still introduced, within
a week of discharge to 69 (39.4 percent) of the in-
fants. It was first introduced between the ages of
one week to three months in 91 (52 percent) of the
infants, and the remaining 8 (4.6 percent) infants
were so introduced after the third month of life. In
all cases; the water was dispensed using cup and
spoon and no feeding bottles were used. In 168 (96
percent) infants, the water was given either at the
end of a feed or between feeds as oppossed to be-

 ing given as prelacteal feeds. The frequency of water

supplementation per day ranged from one to three
times, and the quantity offered ranged from five to
45ml per day. Reasons for giving extra water in-
cluded: disagreement with the aspect of water in
BFHI (70 mothers, 40 percent), pressure from rela-
tions (32 percent), hot weather (17 percent), hun-
ger in the mother due to excessive sucking (4 per-
cent), mothers fasting (4 percent) and no reason (3
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percent). The source of the water given in all cases
was the municipal potable water supply system.

Discussion

Longitudinal growth monitoring is an important
method of overall nutritional assessment of in-
fants.'® Growth performance of exclusively breast-
fed infants (EBFI) in the first 4 months of life in
relation to human milk intake was studied in de-
tails by Butte et af, in 1984.'% six vears before the
Innocenti Degclaration.® In that study it was found
that the mean weights of these infants were consis-
tently greater than the mean weights of the NCHS
study population, aithough the weight for age per-
centile decreased after the first month at a rate of
2.6 percentile per month.”® In the same vein, the
present study has also shown that growth in weight
was consistently above the 50th percentile in both
groups of children studied. Furthermore, although
it has been established that supplementary water
may worsen an infant’s nutrition by displacing
breast-milk,'"" there was no significant difference
in the growth patterns of the two groups of infants
studied during the first six months of life. This find-
ing suggests that the amount of supplementary wa-
ter taken by group I infants was negligible and did
not displace enough breast-milk to cause a signifi-

cant caloric deprivation. In support of this conten-

tion is the fact that the majority of the mothers in
our study offered water to their infants at the end of
a feed as opposed to a prelacteal feed; the amount
was small because on many occasions, the infant
rejected ingestion after taking the first sips.' Hausa
and Fulani mothers in the Sokoto environment nor-
mally give token amounts of previously boiled and
cooled water; unboiled water is usually not given
10 a baby even in the villages. Furthermore. the prac-
tice of boiling the drinking water of the baby is com-
pulsory for at least, the first three to four months of
the puerperium.” For older infants, the water of-
fered in Sokoto area is usually the same as that nor-
mally consumed by the family,' and in many cases,
the water is dispenced using cup and spoon.

Itis true that in our study, no test-weighing was
carried out in group 11 infants to determine the quan-
tity of water ingested by the infants and the quan-
tity of breast-milk and the calories the supplemen-
tary water had displaced. Nevertheless, the growth
performance data showed no statistically signifi-

cant difference in the growth pattern between the
two groups of infants studied. Also for ethical rea-
sons, it was impossible to deliberately give con-
tinuous water supplementation in measured
amounts to all the infants in group II from birth to
six months. Therefore, it can be argued that this
control group was not perfect. Nevertheless, in all
cases, exclusive breast feeding was not strictly ad-
hered to in group Il according to BFHI since token
amounts of water were introduced by the mothers
at various times between birth and four months and
continued well into the sixth month of life. Group
I infants were therefore, clearly different from
group I in whom no water supplementation was
given at all from birth to six months. With regards
to the socio-economic classes of the parents of the
infants, the vast majority of the infants (68 percent)
belonged to the middle and upper social classes and
the growth pattern of the infants may not be en-
tirely representative of what is obtainable in the
community in general. Nevertheless, in both groups
of infants the middie socio-economic ciasses pre-
dominated and there was no statistically significant
differences in the socio-economic status between

‘those infants exclusively breast-fed and those that

were given ‘token’ amounts of water between birth
to six months. Y

In conclusion, while we recognise that the giv-
ing of water to neonates and infants below the age
of six months can be potentially hazardous because
of the possibility of contamination of the water and
the displacement.by this water of calories,"® the
offering of token amounts of clean water does not
seem to have deleterious effect on the growth of
infants between birth and six months. Offering ‘to-
ken” amount of clean water may therefore, not in-
validate the benefits of BFHI programme as far as
normal growth is concerned. This study does not
claim any advantage for water supplementation in
breast-fed infants, and does not advocate this prac-
tice no matter how small or clean the water may
be. What this study has shown is that our campaign

against water should not, and does not need to be

taken to extreme absurdity as appears to be the case
in some health centres where even the flushing of a
blocked nasogastric feeding tube in-siru with as little
as 1-2ml of sterile water to permit easy flow of some
expressed breast milk is frowned upon, as being
against the spirit of BFHI.
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Uable 1l shows the associated conditions in the
6l children with severe PEM (both HIV positive
and megative). The commonest associated condi-
tions were diarthoea. oral candidiasis and pneumo-
mia. which occurred in 70.5 percent, 52.5 percent
anc 36.1 percent respectively. Although these con-
ditions occurred more frequentiy in the group of
children with severe PEM who were HIV positive
compared with those who were HIV negative, this
was not statistically significant (P>0.05).

Discussion

The present study which shows a very high
prevalence of 37.7 percent of HIV infection among
children with PEM. indicates that HIV infection
might be increasing at an alarming rate in our envi-
ronment. Thus the prevalence obtained among the
children in the present study is much higher than
the 3 percent reported among malnourished chil-
dren from Ogbomoso in south-western Nigeria by
Fischer et al*in 1990. The prevalence in the present
study is however, less than that of 45 percent re-
ported in 1987 by Musey ef a/'® among malnour-
ished children in Burundi. Previous studies have
shown that majority of children with HIV infection
in this environment present with wasting, *® which
is also one of the three major criteria for the clini-

_cal diagnosis of paediatric AIDS in Aftica as pro-
posed by WHO.® Although PEM can result from
several other causes, the high prevalence of HIV
infection among children with PEM compared with
controls obtained in the present study would sug-
gest that HIV infection is becoming an importans
cause of PEM among children. Factors which may
contribute to malnutrition in HIV infected children,
include reduced oral intake and gastrointestinal dis-
orders such as chronic diarrhoea, malabsorption and

gastrointestinal bleeding, resulting from infectious,

neoplastic or non-specific (“HIV enteropathy™)
causes.'* :
The high prevalence of HIV infection obtained
among children in the present study probably re-
flects a high prevalence of HIV infection among
women of reproductive age in our environment. It
has been previously shown that through the detec-
tion of children with AIDS, previcusly unsuspected

HIV positive parents could be discovered:® this was

.indeed the case in the present study, as all the gight
mothers who were HIV positive were asympiomatic

Amali-Adelown, Okpeh

and only discovered because of the symptomatic
children. All the mothers of the children in the
present study were married and it is possible that
they acquired the infection either through their in-
fected husbands or extra-maritally. Thus. as previ-
ously suggested, the concept of some well definec
“high risk groups™ in our environment should be
discarded since ail groups are indeed “high risk
groups™.' It is only individual sexual behaviour that
largely determines the risk of infection. Although
the diagnosis of Paediatric AIDS below the age of
12 months remains problematic because of pas-
sively transferred maternal antibodies,” PEM in the
absence of any other known cause, and in the pres-
ence of positive HIV antibodies should strongly
support the diagnosis of AIDS. Moreover, the mean
age of 12 months in the children with PEM in the
present study suggests true HIV infection, rather
than passively transferred maternal antibodies.” In
the present study, only sera samples that were posi-
tive by repeat ELISA were further subjected to WB
test. Negative ELISA samples were considered HIV
negative. However, previous studies by Fischer er
al’ among malnourished children had found a high
prevalence of sera samples that were negative by
ELISA but were either reactive or indeterminate
by WB test and suggested that the WB test may be
less reliable than ELISA in the diagnosis of HIV
infection in Africa. The reason for this remains un-
clear. :
Routine HIV screening has previously been

advocated for children presenting with PEM in our

environment and the findings of the present study

would support such eariier recommendations.® Al-

though it would be ideal to carry out routine HIV

screening in all children with PEM, the ethical and

social implications of such a policy need to be care-

fully considered in view of the inadequacy of so-

cial support systems in our environment. Patients

with HIV infection in our environment are still sub- .
Jected to discrimination and carry a lot of stigma. |
Furthermore, there is at present, no effective treat-
ment as anti-retroviral drugs currently in use else-
where are either not available or beyond the reach
of most people in our environment. Children with
PEM and their parents who may be HIV infected

* therefore need to be counselled, educated and of-

fered the option of screening. Establishment of HIV
counselling services, where such do not exist, in
each screening centre, for pre and post-sampling
counselling and follow up of infected patients is




Protein-energy Malnutrition and BV infection in Jos Children 67

therefore, strongly advocared. In view of the increas-
ing incidence of HIV infection in our environment.
AIDS awareness programmes and preventive mea-
sures need to be vigorously intensified and sus-
tained.
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