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Fashions in Infant Feeding

Is malnutrition affecting the health of British babies? The
severe undernutrition that stunts the growth of so many
children in the world is now a matter of growing interna-
tional concern, not least because undernutrition during
infancy can permanently affect the rapidly growing brain.'
But there are those who would argue that our babies are
now being overfed. Malnutrition is not synonymous with
undernutrition.

Recent surveys from Worcestershire2 and South York-
shire3 show that babies are growing more rapidly than 20
years ago, but there is, of course, no a priori reason for
assuming that infant growth was then optimal. The national
standard against which we at present judge the growth of
preschool children4 was based on a random sample of 80
children of each sex who were taken into a longitudinal
survey in central London during 1949-1954.5 It would
seem that more than 40% of healthy babies now weigh over
7 kg (151 l,b) at 3 months whereas less than 10% weighed
as much as this 20 years ago. But there is no sustained
increase in the rate of skeletal growth in these babies after
3 months, so the increase in weight is not accompanied by
any lasting increase in height.2 Sometimes the babies who
show a particularly rapid weight gain in the first few months
of life remain obese into later childhood.6 As many as 20%
of children who were overweight in the second six months
of life are still obese five or more years later,67 and this
is probatbly ibecause the total number of adipose cells in the
body is increased in children who become obese before they
are 1 year old.8 (Children who become obese only later do
not have an abnormally large number of adipose cells,9
though nearly 80% of the children who show evidence of
obesity at school remain obese into adult life.'0
Now, in addition, there is mounting evidence that many

babies are receiving a dangerously high solute load in their
diet. Undiluted cow's mnlk has a high mineral content and
contains twice as much protein as human breast milk, so
that a baby fed on it needs to pass very concentrated urine
to avoid dehydration. Any increase in water loss due to
diarrhoea or vomiting or as a result of fever, overheating,
or hyperpnoea could therefore compromise tihe homoeostatic
capability of the young child's kidneys. Attention has been
drawn to the high mineral content of some powdered
o BRITISH MEDICAL JOURNAL 1973. AU reproduction rights reserved

milks," and a strong case can be made for requiring manu-
facturers to print the mineral composition of the prepara-
tion on every container. It is disturbing to learn that a milk
preparation containing nearly eight times as much sodium
as human breast milk was ever marketed as an infant food.
The manufacturers and the medical profession share a joint
duty to ensure that this sort of situation does not occur.

Failure to follow the manufacturer's instructions is a
recognized cause of severe hypernatraemic dehydration,'2
and L. S. Taitz and H. D. Byers have recently drawn
attention to the frequency with which mothers use heaped
instead of level scoops of milk powder.'3 What may appear
to be a minor deviation from the manufacturer's instruc-
tions can sometimes increase the sodium concentration of
the milk by 50%. In addition, some shallow scoops are of
poor design, and packing the milk powder into the scoop
can increase the weight measured out.14 The early introduc-
tion of solid food further increases the total sodium intake
in the diet,'5 and D. P. Davies recently reported the results of
a small but illuminating survey at an infant welfare clinic in
Cardiff'6 where no less than 40% of the babies offered
solid food as well as reconstituted dried milk in the first
three months of life were found to have an abnormally high
plasma osmolality.

These results suggest that the high solute content of the
mixed diet had strained the concentrating capacity of the
young child's kidney. Glomerular filtration is low at this
age and maxmum osmotic concentrating capacity somewhat
reduced.'7 This may be partly because Henle's loop is
relatively short and partly because the urea gradient in the
renal medulla is small. The balby's albility to excrete sodium
is also extremely limited,'8 and we do not know how quickly
this aibility matures. The implications of the Cardiff survey
are important, and the research is worth pursuing because
knowledge of urine composition and urine osmolality would
help to determine just how much homoeostatic capacity
the kidneys still had in reserve.

Th's week in the B.M.Y. (page 762) Dr. R. K. Oates again
draws attention to the common error of preparing die baby's
milk in too concentrated a form. As many as 22% of the
mothers in his survey were using heaped or packed scoops
or giving extra soopuls.
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Hypernatraemia is a particularly dangerous form of
electrolyte disturbance,'9 since it tends to be self-perpetuat-
ing. The child becomes listless, irritable and increasingly
reluctant to take the fluid so essential for recovery, while
excretion of sodium is impaired by renal shutdown. This
serious medical emergency is being detected with increasing
frequency in babies with gastroenteritis; in one recent survey
from Manchester more than 60% of the dehydrated babies
had hypernatraemia on admission.20 Babies in India, in con-
trast, never seem to develop hypernatraemia, and 50%
of those with gastroenteritis in one recent survey had hypo-
natraemia on admission.2' It is certainly tempting to
assume, therefore, that the early introduction of a mixed
diet has had something to do with the high incidence of
hypernatraemia now seen both here and in America. If this
fassumption is correct, babies with gastroenteritis compli-
cated by hypernatraemia might be heavier for their age than
babies without complicating hypernatraemia, and this piece
of epidemiological research would be worth undertaking.
The use of a sodium-ich milk has been reported to increase
the risk of hypernatraemia in gastroenteritis,22 though no
such association was established in one carefully conducted
study,23 and epidemiological evidence that early mixed feed-
ing increases the risk of frankly symptomatic hypernatraemia
is not yet available.
The change to a weaning diet can be expensive, can in-

crease the child's sodium intake by up to 50%, and may
increase the risk of early obesity. Parents are often warned
not to change from powdered milk to fresh milk when a
child is weaned,24 but there is a real risk of hypernatraemia
at this stage if the milk is too concentrated. Since it is al-
ways difficult to distinguish between hunger and thirst in a
young baby, all infants on a weaning diet need to be offered
their fill of water twice a day. As a correspondent25 recently
observed, "The commonest deficiency disease of babies in
this country is lack of water."
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Auditory Perception
In days gone by te tape measure, weighing scales, pin,
tuning fork, and watch were the equipment available to
assist the diagnostcian who felt moved to measure. Now
medical measurement is an expanding discipline.

Over the past 25 years great advances have been made
in the assessment of hearing loss. No modern otolaryngo-
logical department or school health authority could func-
tion without a pure tone audiometer. This instrument
enalbles a person's hearing to be compared with a theoretical
norm-that is, with the average response of a large number
of healthy young adults. A slightly more sophisticated in-
strument enables the audiologist to divide loss of hearing
into two main groups-sensorineural, formerly called nerve
deafness, and conductive deafness. Before the arrival of such
an instrument this distinction was inferred from the results
of a series of tuning fork tests. More recently it has become
possible to subdivide sensorineural deafness into two com-
ponents and thus place a lesion anatomically in the sense
organ or the neural pathway. Such tests require the co-
operation of the patient and are therefore subjective. It
would seem apparent that objective audiometry would offer
great scope for further investigation, and the advent of
electrical response audiometry and electro-cochleography
are already opening up exciting prospects for the future.

But the ability to test the integrity of the auditory path-
way from the pinna to the cortex does not provide the
audiologist with the answer to every problem. Children are
often found who have normal audiological thresholds to pure
tones and who have obvious perceptual difficulties. For
example, they may learn to speak late or suffer from a
speech difficulty or tone deafness, and because of this they
may eWerience considerable educational handicaps. The
handicaps are not reltated to the child's intellectual ability.
Pure tone audiometry is of little help in these cases once it
is established that the hearing is normal. Recently, J. A. M.
Martin and Dorothy Martin reported a preliminary study of
a test of the patient's ability to take a sound pattern and to
integrate it into his sensorium.1 They divide hearing into
three levels. (1) The transference of sound waves into
acoustical energy and transport along the auditory pathway
to the brain; this may be tested by pure tone audiometry.
(2) The ability to discriminate between sounds; hearing
experience does not consist in the interpretation of pure
tones of varying intensity but in the interpretation of com-
plex impure tones which vary considerably in pitch, in-
tensity, and rhythm. (3) The ability to identify and to
recognize rhe sound heard. They consider that the third
function needs to be investigated before progress can be
made towards understanding the complex problems of child-
ren with normal hearing who acquire speech and language
only with difficulty.
The first test used in this research employed a complex

tone composed of a fundamental and two formant fre-
quenc:es. The characteristics of the tones were constant
except that alterations were made in the fundamental tone
by making small changes in frequency. The composite
sounds were meaningless. Sounds were then paired, and the
test subjects (who were sixth-form schoolboys and there-
fore of similar academic ability) were asked to say whether
the pairs were identical or different. The second test re-
quired the subject to compare the duration of pairs of
sounds and to say whether they were identical or different.
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