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Until Lightwood (1952) described the condition of infantile
hypercalcaemia the main consideration of nutritionists in
recommending optimal daily intakes of vitamin D was the pre-
vention of rickets. The daily allowance of 700 i.u. for term
babies and rather more for premature babies suggested by a
subcommittee of the British Paediatric Association (1943) had
indeed virtually abolished infantile nutritional rickets. This
amount of vitamin D was ensured for most infants by the
fortification of dried milks and infant cereals, and provision
through the Infant Welfare Service of national cod-liver oil
compound.
Soon after infantile hypercalcaemia became widely recognized

and investigated, suggestions were made that excessive intakes
of vitamin D might be a causative factor (Stapleton, Mac-
donald, and Lightwood, 1957). A subcommittee of the British
Paediatric Association set up to inquire into the prevalence
of hypercalcaemia and make recommendations regarding the
desirable intake of vitamin D reported (British Paediatric
Association, 1956): "There is, however, a strong case for
taking steps to safeguard infants against the possible risks of
an unnecessarily high intake of vitamin D." Neither this
committee nor the members of a Medical Research Council
Conference on Hypercalcaemia (1957, unpublished) committed
themselves on the precise part played by vitamin D in the
pathogenesis of the disease.
However, the evidence appeared strong enough for the Minis-

try of Health (1957) Joint Subcommittee on Welfare Foods to
suggest that substantial reduction should be made in vitamin D
allowances in the belief that the incidence of hypercalcaemia
might be reduced. As a result of action taken in 1957 by the
Ministry of Health and the manufacturers of proprietary baby
foods it is likely that the overall amount of vitamin D offered
to infants was approximately halved. From June 1961 national
cod-liver oil compound was no longer supplied gratis, a charge
of is. being made, and the price of welfare food orange juice
was increased from 5d. to Is. 6d. a bottle. It is difficult to
estimate how far these measures have resulted in further reduc-
tions in the intake of vitamins C and D.
The British Paediatric Association has endeavoured to relate

these changes in vitamin intakes to the prevalence of hyper-
calcaemia, rickets, and scurvy, and the results of its investiga-
tions form the basis of this report.

Methods

The prevalence data were obtained by surveys conducted by
means of questionaries sent individually to all consultant paedia-
tricians in Great Britain. They were asked to report brief
clinical details of cases seen or provide nil returns if none had
been encountered. To ensure complete reporting, follow-up
* Dr. T. E. Oppi prepared this report.

letters were sent for the surveys before 1962, but this was not
done for 1962. The following surveys were carried out:

Hypercalcaemia: first, 1 January 1953 to 30 June 1955
second, 1 January 1959 to 31 December 1959 ; third, 1 January
1960 to 31 May 1961.

Rickets and Scurvy: first, 1 January 1960 to 31 May 1961;
second, 1 June 1961 to 31 December 1962.

This method of case-finding is not ideal and the reliability
of the clinical information is subject to some limitations. Not
all cases of the conditions studied come under the care of
paediatricians nor is every case reported. In some cases the
diagnosis may be open to doubt, and it is difficult to estimate
incidence when the size of the population at risk is not accu-
rately known ; nor is it easy to assign precisely the time of onset
of these diseases as distinct from the time of presentation or
diagnosis. However, the information probably reflects with
fair accuracy the prevalence of these diseases.

Results
Hypercalcaemia
As is shown in Table I, there is evidence of a decline in the

prevalence of hypercalcaemia in 1960. This is probably a real
decrease in the prevalence of hypercalcaemia, because the
methods of inquiry and the number of responding paediatricians
were comparable and the impression of most clinicians supports
the quantitative data. The decrease might in fact be greater
than appears if the diagnosis of hypercalcaemia has become
progressively more accurate since 1953. The marked decline in
hypercalcaemia does not correspond in time with the major
reduction in vitamin D allowances which took place in 1957-8,
but followed it after an interval of two to three years.

TABLE I

Survey Period Months Reported Cases perCases Month

let 1953-5 30 216 7-2
2nd 1959 12 82 6-8
3rd 1960-1 17 50 3-0

The clinical information provided with the reported cases
of hypercalcaemia was sufficient to substantiate the diagnosis in
most cases but did not throw new light on the clinical aspects
of the disease. It is, however, noteworthy that in 80% of cases
the onset was during the first six months of life, and 14 (28%)
of the 50 cases reported in the third survey were stated to have
received no medicinal vitamin-D supplements before the onset
of the disease. From the records it is not easy to ascertain
whether cases were of the mild or severe type; however, in
the third survey 4 (8%) were unquestionably of the severe type.
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Rickets

Accurate returns were available for the 17-months period

January 1960 to May 1961. Returns for the period July 1961

to December 1962 are less reliable because no intensive follow-

up to procure complete returns was made. The reasons for

not pursuing strict comparability during the latter period were

the knowledge that some cases of rickets do not come under

the care of paediatricians, and, more important, that the pre-

ponderance of rickets among coloured immigrants made inci-
dence figures meaningless without knowledge of the differences
in size and composition of the immigrant population. The

reported data are shown in Table II.

TABLE II

Immigrants* Non-immuigrants

No. Cases per No. Cases per
Month Month

1-6
2-8

25 1-5
18 1-0

* Immigrants are so defined if one or both parents had recently entered the country

from overseas, excluding the Republic of Ireland. In fact, the majority of parents

came from the West Indies (38), India (14), or Pakistan (11), and most of the children
were born in the United Kingdom.

It is unfortunate that there are no figures for rickets before
1960, but the small number of cases in non-immigrants reported
in 1960-1 suggests that the allowance of vitamin D recom-

mended in 1957 is sufficient to protect the vast majority of
infants from rickets. Clearly rickets is a hazard to the children
of the immigrant population, and the clinical histories provided
by the surveys give interesting information regarding the reasons

for this.
The age of onset of clinical rickets is predominantly in the

second half of the first year of life and during the second
year; this is true for both immigrants and non-immigrants.
As is also well known, confirmation of the clinical diagnosis is
best obtained by means of radiology of the skeleton and estima-
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FIG. 2.-Levels of serum alkaline phosphatase reported in 40 immigrant
and 23 non-immigrant children with nutritional rickets. A level of 20

King-Armstrong units is considered the upper limit of normal.

Of greater interest are the feeding histories of the two groups

of rachitic infants. These are given in Table III. It is clear
that many immigrant children are breast-fed for longer than
the non-immigrants, and those not breast-fed are often given
fresh cow's milk rather than National dried or proprietary
dried or evaporated milks. They are therefore more dependent
upon other sources of vitamin D than the non-immigrants who
consume fortified infant foods. However, the feeding histories
revealed that 84% of the immigrants were not given vitamin
supplements, compared with 74% of the non-immigrants. A
number of infants developed rickets in spite of allegedly having
received adequate vitamin supplements; this is probably a

reflection of the unreliability of nutritional histories.

TABLE III

Feeding Immigrants Non-immigrants

Breast-fed to 3 months .. . 5 (10%) 6 (22%)
Breast-fed to 6 months . .. . 4 (8%) 1 (3%)
Breast-fed beyond 6 months 29 (53%) 2 (7%)
Not breast-fed :

(a) Fresh cow's milk .. . 8 (15%) 1 (3%)
(b) Dried or evaporated milk .. 7 (14%) 17 (65%)

Unknown .. . .. . 23 16
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FIG. l.-Concentrations of serum calcium and phosphorus
in 68 cases of nutritional rickets. The shaded areas repre-
sent normal ranges for these substances in the appropriate

age-group.

tion of the serum alkaline phosphatase. Active rickets is often

present without abnormalities of the serum calcium and phos-
phorus levels. The biochemical data derived from the surveys
are analysed in Figs. 1 and 2. They represent the findings of

many laboratories, and for each patient only single estimations

are available, so that the sampling is heterogeneous in relation

to activity of the disease. It appears that the immigrants tended

to have higher serum alkaline phosphatase concentrations and

lower serum calcium levels than the non-immigrants, which

Scurvy
Prevalence figures for infantile scurvy compiled in the same

way as for rickets are presented in Table IV. Although the
feeding histories show clearly deficient intakes of fresh fruit,
vegetables, or vitamin-C supplements, it is evident that hypo-
vitaminosis C is not a special problem among immigrant child-
ren. The clinical information provided with the case reports
is sufficient to suggest that many cases of scurvy occur in
mentally or physically handicapped children who are difficult
to feed. In other cases it appeared that the families of the
affected child came into the category of "dull " or "problem."

TABLE IV

Survey Months Immigrants Non-

~~immigrants
Total Gases perMonth

1960-1 17 3 31 34
1961-2 19 6 38 44

2-0
2-0
2-5

Discussion

Unfortunately the results of these surveys do not provide a

positive answer to the question of the part played by excessive
intake of vitamin D in the pathogenesis of infantile hyper-
calcaemia nor do they indicate precisely the optimal daily
requirement of vitamin D during the first years of life. Indeed,
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the most likely interpretation of the findings is that there is
no possibility of ensuring a universal intake of vitamin D that
will protect against rickets and eliminate the risk of hyper-
calcaemia. The administrative action taken in 1957 to reduce
vitamin-D intakes has not resulted in an increase in rickets
provided that the coloured immigrant population is separately
considered. It remains speculative whether the decrease in
hypercalcaemia noted from 1960 is a consequence of reduced
vitamin-D intake.
The presence of rickets among coloured immigrants poses

new problems which did not exist when the surveys started in
1953. From the evidence presented here and elsewhere (Arneil
and Crosbie, 1963 ; Benson, Stroud, Mitchell, and Nicolaides,
1963) it would seem that an increased vitamin-D content of
infant foods and cereals would not reach most of these infants
at risk, most of whom are not offered dried milks or infant
cereals. What is needed is a more determined effort to ensure
that the mothers and caretakers of coloured infants are made
aware of the needs of their children for vitamin-D supplementa-
tion. Whether the increased prevalence of rickets among immi-
grant children is due entirely to differences in feeding or
whether the dark-skinned -races are less able to benefit by
Britain's capricious sunlight is not answered by this inquiry.

While the prevention of rickets should be the goal it remains
important for those working in areas where there are immigrant
infants to be alert to the possibility of rickets occurring and
to have easily available the radiographic and chemical facilities
needed to confirm the diagnosis.

Summary

The prevalence of infantile hypercalcaemia, nutritional
rickets, and infantile scurvy has been investigated by the British
Paediatric Association intermittently since 1953.

There is evidence of a decrease in prevalence of hypercal-
caemia since 1960 which is not chronologically related to the
reduction of vitamin-D intakes introduced in 1957.

Nutritional rickets is a problem of some magnitude in the
children of coloured immigrants who do not receive protective
amounts of vitamin D in infancy.

Infantile scurvy is related to feeding difficulties in the child
or gross neglect by the parents.

These surveys would not have been possible without the
co-operation of all the consultant paediatricians in Great Britain,
and they are thanked for the trouble they have taken in submitting
reports of their cases. The following members of the British
Paediatric Association served on the relevant subcommittees during
the survey periods: Dr. J. A. Black, Dr. F. S. W. Brimblecombe,
Dr. C. F. Harris, Professor J. Hay, Dr. R. C. Lightwood, Professor
R. A. McCance, Sir Wilfrid Sheldon, and Dr. S. Yudkin. Dr. (now
Professor) T. Stapleton was responsible for the first hypercalcaemia
survey and Dr. T. E. Oppe conducted the later surveys. They are
indebted to Dr. E. W. Hart (Honorary Secretary, British Paediatric
Association) for much help and encouragement, and to Drs. Dorothy
Taylor and W. T. C. Berry, of the Ministry of Health, for valuable
discussion.
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Study of the Vitamin-D Intakes of Infants in 1969
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In their report in 1957 the Joint Subcommittee on Welfare
Foods appointed by the Standing Medical Advisory Committees
of Scotland and England recommended that the levels of
vitamin D in National cod-liver-oil compound and in National
dried milk, which are products available to young children
under the Welfare Foods Scheme, should be reduced to 400 i.u.
per teaspoonful and 90-100 i.u./oz. (3.2-3.5 i.u./g.) of dry
powder respectively. At the same time the joint subcommittee
suggested that the level of vitamin D in infant cereals should
be reduced to an average of 300 i.u./oz. (10.6 i.u./g.). The
manufacturers of infant foods promptly agreed to reduce the
content of vitamin D in their cereals in accordance with this
suggestion and, in addition, the manufacturers of dried and
evaporated milks undertook to arrange that the amount of
vitamin D in their products intended for infant consumption
was adjusted in accord with the joint subcommittee's recom-
mendation on National dried milk.
The aim of the joint subcommittee was to bring about a sub-

stantial overall reduction in the amounts of vitamin D con-
sumed by infants, and to do so by adjusting the vitamin-D
content of each of the three main sources so that any one of

them consumed alone, while protecting against rickets, would
not contain enough of the vitamin to render the total intake
excessive and therefore liable to cause hypercalcaemia were all
three sources taken concurrently. The joint subcommittee also
drew attention to the fact that in 1951 a survey made for the
Ministry of Health had shown that some children were reported
to be receiving massive (35,000 i.u. daily) doses of vitamin D
from certain proprietary concentrates.
The main object of the present study was to assess the total

intake of vitamin D by children in the first year of life from
fortified dried milk, from infant cereals, from cod-liver oil, and
from proprietary preparations of vitamin D, and, incidentally,
the contribution to this total made by each source. At the
same time the opportunity was taken to inquire into the medi-
cinal preparations consumed by children up to 5 years of age.
It may be said here that among the 1,185 older children sampled
no case was encountered of massive dosage of the type that had
been reported in 1951.

* Ministry of Health.

Method

To achieve the object of the study it was necessary to obtain,
from the mothers of an appropriate sample of children, infor-
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