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I N T R O D U C T I O N
The steady decline in the infant mortality rate since 

the end of last century has been satisfactory in most res
pects, but it has thrown into relief the importance of pre
maturity as a cause, or contributing cause, of infant deaths. 
This has stimulated interest in the aetiology of prematurity, 
but in spite of this quickened interest little real progress 
has been made towards a fuller understanding of the causes 
of prematurity.

The problem is, in some ways, made more difficult by 
the definition of prematurity which is now in general use. 
According to this definition, any infant who weighs at birth 
5i lbs. (2,500 G.) or less is classified as premature. This 
has certain advantages, but it has to be recognised that 
whereas the word 'premature' implies a measurement of time, 
the accepted definition substitutes a measurement of weight, 
and so-called premature children are in fact children of low 
birth weight. Now it is true that most children with birth 
weights of 5i lbs. or less have been born prematurely, but 
quite a substantial proportion of them are simply full-time 
children of low birth weight. This must be borne in mind 
in considering any aspect of prematurity, and it is partic
ularly important in considering aetiology.

The most firmly established view on the aetiology of 
prematurity is that in about half of all cases the cause is 
unknown/
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unknown, and the other half are caused by such conditions 
as multiple pregnancy, toxaemia of pregnancy and ante-partum 
haemorrhage. Obviously an explanation of prematurity which 
accounts for only half of all cases is not satisfactory and 
further, many of the conditions which are said to cause pre
maturity are themselves of unknown aetiology and the ways in 
whieh they cause prematurity are not clearly established.

In recent years a number of large-scale surveys have 
been undertaken to investigate in detail the circumstances 
in which premature births take place. As a result of these 
surveys it has been shown that prematurity is more likely to 
occur in certain circumstances than in others, and a large 
number of factors such as maternal age, parity, social class, 
and legitimacy have been implicated in the aetiology of pre
maturity. While some of these surveys have added consider
ably to our knowledge of the subject, the large number of 
factors involved and the difficulty of reconciling these fact
ors with any single hypothesis has prevented them from bring
ing us much nearer to a full understanding of the causes of 
prematurity.

In nearly all these works, however, one aspect of the 
problem has been ignored, or has received only passing ment
ion. This is the possibility that a mother who has had a 
premature child on one occasion might have had other premature 
children on earlier occasions, or might have other premature 
children/
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children later. Attention has usually been concentrated 
on one particular pregnancy which resulted in a premature 
child, and the circumstances associated with that pregnancy 
have been studied without much regard to the previous or 
subsequent obstetric history. The present investigation 
was designed mainly to explore this aspect of the problem, 
while taking account of the factors which are already known 
to play some part in the aetiology of prematurity.

As well as being concerned with prematuritybecause of 
its association with infant deaths, increasing attention 
has also been paid in recent years to the progress of those 
premature children who survive. At one time it was thought 
that a large proportion of them became physical and mental 
defectives and although more careful investigation has shown 
that this extremely pessimistic view is not justified the 
fact remains that in certain respects the progress and devel
opment of premature children is not as satisfactory as that 
of mature children. The present investigation provided an 
opportunity to obtain information about various aspects of 
the health and development of premature children up to the 
age of 5 years, and this information has been presented as 
an appendix.
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P A R T  I. - R E V I E W  O P  L I T E R A T U R E

THE PROBLEM OP PREMATURITY

In recent years interest in prematurity has increased 
considerably. There are good reasons for this. The 
principal one is that the neo-natal mortality among premature 
infants is much higher than among full-time infants, and as 
the most striking improvement in infant mortality in recent 
years has been in the 1 - 1 2  months age group, the importance 
of neo-natal mortality has become relatively greater. As so 
much of the neo-natal mortality is associated with prematurity, 
it can be said that "one of the major causes of infant deaths, 
though perhaps ill-defined pathologically, is prematurity” 
(British Medical Journal, leading Article,1956)• Indeed, in
U.S.A.Baumgartner (1951) has stated that prematurity is the 
eighth most important cause of death among persons of all ages.

The changing pattern in infant mortality is illustrated 
in Table 1 (see p.148) derived from the Annual Report of the 
Registrar General for Scotland for the year 1955• This shows 
clearly that while infant mortality as a whole has improved, 
the improvement has been mainly during the later part of the 
first year of life and in particular there has been very little 
improvement in the death rate in the first week of life. Con
sequently the neo-natal component of infant mortality is now 
a greater proportion of the whole than formerly. For example, 
among/



5*
among males the total infant mortality rate (i.e. deaths 
tinder 1 year of age per 1000 live births) during the period 
1931-35 was 90*3 and the neo-natal mortality rate (i.e.deaths 
under 1 month of age per 1000 live births) was 30.9, so that 
deaths during the first month of life accounted for 34•2# of 
infant deaths. During the period 1951-55 the total infant 
mortality rate was 36.8 per 1000 and the neo-natal mortality 
rate was 23*5 per 1000 so that during this period neo-natal 
deaths accounted for 63*9# of infant deaths. Similarly, 
among females, deaths in the first month of life accounted 
for 46.0$ of infant deaths during the period 1931-35 and 61*8# 
during the period 1951-55* This experience accords with that 
in other countries in which the infant mortality rate has fallen 
rapidly in recent years (Baird,1945a).

Many authorities can be cited to show the very strong 
association between neo-natal mortality and prematurity. In 
"Maternity in Great Britain" (1948), a survey undertaken by 
a Joint Committee of the Royal College of Obstetricians and 
Gynaecologists and the Population Investigation Committee, 
it is stated that 52# of neo-natal deaths occur in premature 
children, and this fact raises the neo-natal death rate from 
12 per 1000 for all single mature births to 24 per 1000 for 
all single births, mature and premature combined. Expressed 
in another way (Douglas, 1950), premature babies, who account 
for only 6# of total live births, are responsible for 52# of 
neo-natal deaths. Remarkably similar figures have been re
ported/
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reported from Chicago by Potter and Adair (1939)•

Information about the incidence of prematurity in Scot
land is not available, but since 1953 the loeal Authorities 
in England and Wales have asked that the birth weights of 
all children be given when the births are notified to the 
Medical Officer of Health. Prom the information so obtain
ed it is possible to publish annually, in the Annual Report 
of the Chief Medical Officer of the Ministry of Health, the 
incidence of prematurity in England and Wales, together with 
additional information about the number of such children who 
die within the first twenty-eight days. Prom this source 
figures are available for the three years 1953-54-55• She 
incidence in actual numbers and per hundred live births is 
shown in Table 2. Two further facts can be derived from 
these Reports: first, that more than half the neo-natal deaths 
in England and Wales in the last few years have been among 
premature babies (Table 3) and second, that about half the 
still-births (Table 4) have also been among premature babies. 
The present investigation is concerned with premature live 
births only, and therefore further discussion of the problem 
of stillbirths among premature babies will be omitted.

The certified causes of these neo-natal deaths need not 
concern us deeply for present purposes. In many cases the 
certified cause does not indicate the true underlying patho- 
logy, but merely indicates the mode of dying (Stewart,Webb 
and/
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and Hewitt,1955)* The number of deaths certified as due 
to prematurity alone has declined rapidly in reeent years, 
but this is undoubtedly due to an attempt at greater accur
acy in certification, and does not reflect accurately the 
actual decline in deaths among premature children* A few 
years ago it was stated that prematurity was the most freq
uent single stated cause of death in the first month of life, 
but it was recognized that the records greatly understated 
the importance of prematurity because usually, if it was 
possible to assign any other cause, a death would not be 
ascribed to prematurity (“Infant Mortality in Scotland,1*
H.M.S.0,1943).

Nevertheless, it seems clear (Thomson,1955) that the 
deaths in which no other cause can be found are associated 
with poor social class, small stature of the mother and poor 
maternal general health and nutrition.

Of the remaining deaths, for which a cause other than 
prematurity is found, McNeil (1942) lists, in order of import
ance, asphyxia, infection, haemorrhage (mostly intracranial) 
and congenital abnormality, in that order. However, while 
the causes of death are of some interest, the primary and 
most important fact is that premature babies have an extremely 
high neo-natal death rate and whatever the exact mechanism 
of death it is reasonable to assume that the majority of 
those who died would not have died if they had not been pre
mature.

The/
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The outstanding feature of this excessive neo-natal 

death rate among premature babies is its inverse relation
ship to the birth weight* This has been shown repeatedly. 
One of the earlier workers to point this out was Capper 
(1928), and Drillien (1947) showed that the early survival 
rate rises rapidly with increasing birth weight up to the 
group weighing 5i lbs. - 6 lbs. and then remains fairly 
steady at 97# until a birth weight of 10 lbs. is reached, 
when it begins to fall again. Douglas (1950) also showed 
this relationship very clearly and pointed out that there 
is a sharp difference between the mortality of babies of 
44 lbs. - 54 lbs. and those of 54 lbs. - 64 lbs., the ratio 
being 4 si*

Statistics in the Annual Reports of the Chief Medical 
OffiGer of the Ministry of Health enable us to study the re
lationship between birth weight and neo-natal mortality from 
year to year, although this of course refers only to England 
and Wales. The figures for the three years 1953-54-55 are 
shown in Table 5 and the relationship between birth weight 
and neo-natal mortality is quite clear.

At the same time other factors influence survival dur
ing the neo-natal period. For instance, length of gestation, 
apart from its influence on birth weight, appears to have an 
independent effect on survival rates (Steiner and Pomeranee, 
1950). These authors also showed that premature babies born 
of/



of multiple births had lower mortality rates than s ingle - 
born babies of similar birth weight, and the same finding 
was reported in this country by Keeord, Gibson and McKeown 
(1952). It appears then that birth weight is not the sole 
determinant of survival during the neo-natal period, but it 
is the main one. This touches, however, on the difficult 
question of the relationship between birth weight and matur
ity, of which more will be said later.

The principal effect of prematurity on the infant mort
ality rate takes place in the neo-natal period, but it does 
not end there. Douglas and Mogford (1953b) showed that the 
excessive mortality among premature babies continued at a 
lessening rate up to the age of 4i years, and that this later 
excess was due to bronchitis and pneumonia, congenital abnor
mality and nephritis. This was carried a stage further by 
Aim (1953)> who was able to follow up a group of male pre
mature babies and a group of controls in Sweden to the age 
of 45. He compared mortality rates for 5-year periods up 
to the age of 45 and found that, while there was a signific
antly higher mortality rate among the prematures in the first 
five years, thereafter there was no significant difference at 
each subsequent five-year period, although if all the deaths 
after the age of 5 years were considered together there was 
a tendency to a higher mortality rate among the prematures.

Enough has been said to show the considerable effect of 
prematurity/
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prematurity on the infant mortality rate and it is hardly 
necessary to emphasize that it is now the greatest single 
challenge in attempting to reduce infant mortality.

A further reason why prematurity merits study is the 
question of the fate of the survivors. This has excited 
interest for some time and the practical aspect of the pro
blem is summed up in the title of one paper on the subject - 
"Is the Premature Baby Worth Saving?" (Crosse,1954). Inter
est in the fate of surviving premature children is enhanced 
by the fact that with improved methods of caring for premat
ures it is possible to increase the survival rates. Por in
stance, in Chicago (Hess and Lundeen,1941), as a result of 
a thorough city-wide scheme the early mortality was reduced 
from 42.6$ in 1935 to 20.8$ in 1940, and similar results were 
reported from the University of Michigan Hospital (Barnes and 
Willson,1942). Por the United States as a whole the number 
of neo-natal deaths due to prematurity fell from 13.8 per 
1000 in 1939 to 10.8 per 1000 in 1948 (Children’s Bureau Stat
istical Series,No.6)• There is no evidence of any reduction 
in the incidence of prematurity and it seems most likely that 
the reduced mortality was due to improved care. It is there
fore apparent that the number of premature children who sur
vive can be increased by improved care and it is important to 
know whether this will lead to any untoward consequences at 
a later date.

TTp/
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Up till fairly recently a very gloomy view was taken 

of the fate of premature babies who survived. In 1928 
Capper declared that "the immature infant becomes the back
ward school child and is a potential psychopathic or neuro
pathic patient and even a potential candidate for the homes 
for imbeciles and idiots", while as recently as 1940 Sir 
Robert Hutchison suggested that a large proportion of pre
mature children became physical and mental defectives and 
he doubted whether they were worth saving. These views 
were undoubtedly excessively pessimistic, but the fact re
mains that premature babies as a group do not do as well 
as full-time ones.

The differences can be considered most conveniently 
under three headings - morbidity, physical development and 
mental development.

There is no doubt that in the first few years of life 
the morbidity among premature children exceeds that among 
full-time children. In one investigation (Drillien3-948) 
it was found that there was a high incidence of naso-pharyn- 
geal infections and in the first year of life the pneumonia 
rate among the prematures was six times as high as the rate 
among the children in the control group. This excess of 
respiratory infections was confirmed in a later investigat
ion (Douglas and Mogford,1953b) which showed that it took 
the form of bronchitis and pneumonia and although affecting 
mainly/
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mainly the first year of life it persisted into the second 
year. It was particularly noted in those of low birth 
weight and in males. The same workers also showed that the 
amount of hospital care required by premature children in 
their first 4i years of life was definitely excessive for 
those whose birth weights had been less than 5 lbs. and the 
hospital care required by males exceeded that required by 
females. This agrees with the findings of Asher (1946) that 
males are less able to withstand the effects of immaturity 
than females. When the total time spent in hospital was 
considered it was found that premature children required 11$ 
of all hospital care for children under the age of two years.

It is naturally difficult to obtain information on the 
later morbidity of premature children, but some indirect 
light is shed on this by the work of Aim (1953)* Using the 
standard of fitness for compulsory military service in Sweden 
to compare a group of premature males with a group of normal 
males, he found that the proportion who were able to fulfil 
the standards for military service was significantly higher 
in the normal group. Unfortunately he was not able to give 
the reasons for rejection and this referred only to males. 
Some of the rejections may have been due to inadequate height 
or weight, but it is not unlikely that many of them were 
associated with ill-health.

Then the rather special problem of retrolental fibro
plasia is closely linked with prematurity. There is an 
association/
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association between its occurrence and the use of oxygen 
therapy and it is therefore found most commonly in children 
of very low birth weight. Terry (1945) discussed the con
dition as it affects U.S.A. He found that there is an in
cidence of 600 new cases per annum and this accounts for one- 
third of all blindness in children. Others have confirmed 
that this is a major cause of blindness in children in U.S.A. 
(Corsa, Pugh, Ingalls and Gordon,1952)• In this country
the position was investigated recently in England and Wales 
(Annual Report of the Chief Medical Officer of the Ministry 
of Health for 1955) and it was found that out of 6925 pre
mature babies with birth weights of not more than 4 lbs. 6 oz. 
and surviving not less than two months, 127 cases of retro- 
lental fibroplasia occurred, an incidence of 1.8$. More 
recently (Potter,1954) it was shown that 51.2$ of blindness 
in the Sunshine Homes (84 cases out of 164) was due to retro- 
lental fibroplasia so that the condition is responsible for 
a substantial amount of blindness among children in this 
country also. While careful control of the use of oxygen 
reduces the incidence (Forrester, Jefferson and Naunton,1954) 
it cannot be denied that retro-lental fibroplasia is a serious 
complication of prematurity.

Finally, so far as morbidity is concerned, there is a 
higher incidence of congenital defects among surviving pre
mature babies than among surviving full-time babies. In a 
Birmingham/
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Birmingham survey (Crosse, 1954), 1$ of the prematures and 
0.5$ of the controls suffered from defects which were defin
itely congenital in origin and 0.8$ of the prematures and 
0.4$ of the controls from defects which might have been either 
congenital or acquired. In the same survey the surviving pre
mature children showed an increased susceptibility to compli
cations resulting from birth injury, kernicterus and, of course, 
retro-lental fibroplasia.

In its physical development there is no doubt that the 
premature child lags behind the mature one, at least in its 
early years and possibly indefinitely. It was shown in 
Vienna (Capper,1928) that premature children remained sub
normal in height up to the age of 15, and particularly up to 
the age of 7, and it appears to have been accepted at this !
time that if a premature child survived its first few difficult 
years it eventually made up its deficiencies in height and 
weight (Hess, Mohr and Barthelme,1934). later Illingworth 
(1939) compared 150 children whose birth weights had bean 54- 
lbs. or less with 150 children whose birth weights had been 
8-4 lbs. or more and showed that at varying ages up to 12 years, 
86$ of the premature children were underweight, compared with 
only 34$ of the controls, and he also found that the differ
ences tended to increase with age rather than decrease. The 
samples, however, were not random, as they were taken from 
patients attending a hospital out-patient department.

In 1946 Asher suggested that premature babies gain at
the/
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the same rate as normal babies so that they never regain the 
weight handicap with which they started, A similar suggest
ion had been advanced many years earlier by Schwarz and Kohn 
(1921).

However, since then there has been a large survey in 
this country (Douglas and Mogford,1953a) in which the children 
were followed up to the age of 4 years and matched with care
fully selected controls. This survey showed that at the age 
of 4 years 36$ of premature children had made up their weight 
handicaps and 44$ their height handicaps, but it also 
showed that the smallest children were often the most success
ful in making up their handicaps and there appeared to be no 
relation between success in making up the handicaps and length 
of gestation, or the presence or absence of complications dur
ing pregnancy. Also, children in better homes did not make 
up their handicaps any more quickly. The most important fact
ors in determining whether normal height and weight were reach
ed appeared to be the height and weight of the mother - if 
these were normal the child tended to make up its handicaps. 
Other recent work shows that a child's gain in weight in its 
first few years is independent of its birth weight (Lowe and 
Gibson,1953).

Information about physical development of premature child
ren at later ages is scanty, but Hess (1953) reported a follow- 
up of 445 premature infants born in Chicago between 1922 and 
1952/
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1952 whose birth weights had been less than 1250 G. He was 
able to account for all but 30 of them. It was known that 
45 had died, but of the remaining 370 survivors, 200 were re
ported to be physically average or better than average, and a 
further 116 showed only slight deviations from normal.

We are therefore left to conclude that the average height 
and weight of prematurely born children are less than those of 
mature children, at least for some years, but the factors 
which determine this retardation are not clearly known - the 
height and weight of the mother play some part and the birth 
weight apparently plays no significant part at all.

When we come to consider mental development we are on more 
difficult ground. It is only recently that a clear picture 
has begun to emerge, although as long ago as 1862 Little dis
cussed the relationship between premature birth and some types 
of mental and physical defect. Several papers published in 
the earlier years of the present century (Capper,1928) were 
based on work in Central Europe and took a very gloomy view 
of the mental development of premature children, but much of 
this work was done against a poor economic background, with 
low follow-up rates, and with no controls.

Later work tended to be much more optimistic, but one of 
the major difficulties has been to distinguish those children 
who are suffering from the effects of intra-cranial haemorrhage 
and neurological damage so that it can be determined whether 
or/
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or not, apart from this factor, prematurity alone has any 
effect on intelligence. Aim (1953) showed that there was a 
significantly greater incidence of mental deficiency,epilepsy 
and spastic paralysis among the premature children in his in
vestigation than among the normal ones, and he attributed this 
to intracranial haemorrhage. A similar finding emerged from 
an investigation of the birth weights of children attending 
different types of school in this country (Asher and Roberts, 
1949). It was found that educationally sub-normal children 
and mental defectives had a lower mean birth weight than the 
children at normal schools. This was due to excess of low 
birth weights among them and not to an alteration in the freq
uency distribution as a whole. This excess, however, was only 
such as to indicate that 10$ of children with very low birth 
weights (less than 3 lbs. 4 oz. in boys and 2 lbs. 12 oz. in 
girls) are defective. It seems clear,therefore, that pre
mature children, particularly of very low birth weight, contain 
more than their share of children showing severe mental handi
cap. Much of this is associated with birth injury or develop
mental abnormality and the question still remains whether, in 
the absence of such defects, there is any relationship between 
prematurity and intelligence.

The earlier evidence on this point is conflicting. Mohr 
and Barthelme (1930), using intelligence tests, concluded that 
the premature children gave average results, compared with 
controls, but others (Asher, 1946) thought that prematurity was 
probably/



probably associated with a low Intelligence Quotient (I.Q.).
In a more recent survey (Douglas,1956) the intelligence of 
prematures and matched controls was tested at the age of 8 
years. Three tests were used - mechanical reading,vocabulary 
and picture intelligence. In each of the tests the premature 
children made scores slightly but significantly lower than 
their controls.

It thus seems that premature children contain a higher 
proportion of mental defectives than would be expected, and 
the evidence suggests that the intelligence of the non-defective 
children is lower than average.

Importance of Reducing Incidence of Prematurity
Prom all that has been said it is apparent that if the 

incidence of prematurity could be reduced we could expect a 
marked reduction in the neo-natal mortality rate, a lesser 
reduction in the post-natal mortality rate, a reduction in 
early childhood morbidity, particularly from lower respiratory 
infections, with concomitant reduction in the amount of hospital 
care required, and some reduction in the amount of mental de
ficiency due to neurological damage. There would probably be 
no difference in the incidence of congenital abnormalities,as 
these may stand in causal relationship to the prematurity which 
accompanies them, and the effect on height and weight and in
telligence is problematical. We may accept - and probably 
must accept - that these are all lower in premature children 
than in full-time children, but until we have some knowledge
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of why this is so we can hardly estimate the effect of re
ducing the incidence of prematurity on these measurements.

Nevertheless enough has been said to show that a fall 
in the incidence of prematurity would be an improvement of 
the first magnitude in the field of child welfare.

Before the problem of preventing prematurity can be 
tackled thoroughly a great deal remains to be learned about 
the causes of prematurity and before going on to consider 
this something must first be said about the definition of 
prematurity.
DEFINITION OF PREMATURITY

As Ellis and hawley (1951) have aptly pointed out, ,fIn 
the last analysis prematurity represents an abnormally short 
period of intra-uterine life." In spite of this, estimations 
of the length of gestation have seldom figured in attempts to 
define prematurity. The reasons for this are not hard to 
find. A satisfactory definition of prematurity is required 
for three main purposes which overlap one another to some ex
tent. The first is clinical, to determine whether or not 
particular infants should be regarded as premature for treat
ment purposes| the second is administrative, so that statist
ical information can be collected and related to various cir
cumstances connected with the prematurity, as is done in Eng
land and Wales at present? and the third is for research pur
poses, so that various investigations into causes and effects 
of/
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of prematurity will deal with the same things. It is obviously 
desirable that, if possible, the same definition should be 
used for all three purposes, and it is essential that it should 
be a simple objective measurement which can be made with the 
minimum of disturbance to the child, and should not require
the use of judgment or expression of opinion.

In spite of its drawbacks birth weight comes nearest to 
satisfying these requirements. Birth weight has been used as 
the basis for definitions of prematurity since the 1860s (Aim, 
1953) and it was in 1919 that Ylppo first suggested that an 
infant weighing less than 2,500 0. at birth should be regarded 
as premature. This gradually came to be accepted generally 
and was adopted by the American Academy of Pediatrics in 1935 
when the following resolution was passed (Hess and Lundeen, 
1941)*-

"Por statistical purposes, and comparison of results of
care, a uniform standard for diagnosis of prematurity
is important. A premature infant is one who weighs
2,500 G. or less at birth (not on admission) regard
less of the period of gestation. All live-born pre
mature infants should be included, evidence of life 
being heart beating or breathing*,f

This definition was recommended by the Committee on Hygiene
of the league of Nations in 1937, and was accepted in 1933
by the British Paediatric Association, with the concurrence
of other interested bodies, but with the reservation that it
was impossible to define prematurity satisfactorily and the
definition was only accepted to facilitate comparisons between
different/
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different published works (British Medical Journal, Leading 
Article,1938). In this country 5i lbs. is taken as the equi
valent of 2,500 G. It is now recognized by the World Health 
Organization (Technical Report Series No.27,1950). As it has 
been so widely accepted no alteration should be considered with
out good reason, but this should not prevent us from realising 
its faults.

The principal fault obviously is that we are using a stan
dard, not of prematurity, but of low birth weight. It is per
fectly true that the majority of children with birth weights of 
5i lbs. or less are premature, but we are including a proport
ion of children who are full-time but of low birth weight, and 
similarly excluding others who are premature but whose birth 
weights are over lbs. It is the presence of these small but 
not immature children in any group investigated as premature 
that may confuse the findings and obscure our search for the 
teal social relationships of true immature birth (Miller,1955)* 
The small mature infants of low birth weight may account for 
about 30$ - 40$ of the so-called premature children in a sample 
being investigated (Baird,1945b; Douglas,1950; McKeown and Gib
son, 1951a; Martin,1954).

At the same time we must recognize that this criticism 
would apply to a greater or lesser extent to any objective 
measurement or measurements. It has been suggested that three 
standards should be used (Ellis and Lawley,1951) - viz. birth 
weight,/



weight, crown rump length and head circumference - and that 
only infants satisfying at least two of these standards should 
be regarded as premature. If this is done the error will un
doubtedly be reduced but although this would be an advantage 
it is difficult to see how these additional measurements could 
be made accurately on a large scale. Martin (1954), after 
discussing the defects of the weight definition of prematurity, 
mentioned that his sample was re-analysed using various differ
ent criteria of prematurity without making any difference in 
the relations between prematurity and the sociological var
iables with which he was concerned. It would therefore appear 
that, in the absence of reliable means of estimating the gest
ation period there is no acceptable alternative to the birth 
weight definition.

There are, however, certain other important criticisms.
Ho account is taken of the fact that the average birth weight 
of female children is 4 oz. less than that of males, and an 
excess of female children will inevitably be classed as pre
mature for this reason alone. In fact the incidence of pre
maturity is higher among females than among males (Anderson, 
Brown and Lyon, 1943$ Lrillien, 19471 ‘‘Maternity in Great Brit
ain “,1948) and it has been suggested that a different weight 
standard should be used, according to sex. This suggestion, 
however, has not been adopted. Then again, no attempt is made 
to differentiate between single-bora children and the products 
of multiple births - and the prognosis in the latter case 
suggests/
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suggests that these babies are more mature than their birth 
weights would indicate. Further, the average birth weight 
in different races varies and no allowance is made for this, 
although it has been suggested that different standards should 
be used (Anderson, Brown and Lyon,1943? Salber and Bradshaw, 
1951? Taback,1951? Llewellyn-Jones,1955)• However, as far as
the present survey is concerned the usual standard of 5k lbs, 
or less has been used, but it will be seen that anomalies do 
arise*

Another defect of the definition, which has been pointed 
out by several authorities, is that there is no lower weight 
limit. This means that we must include as premature babies 
a varying number of very small live-born children whose chances 
of survival are negligible and whose gestation periods may 
have been very short (McNeil,1942), and the inclusion of these 
'living abortions’ does not give a proper conception of the 
problem, McNeil used a lower limit of lk lbs., but Henderson 
(1945) suggested that foetuses with a birth weight of less than 
2i lbs., which is the average weight at 28 weeks, should be re
garded as previable and the fact that they might be born alive 
should be ignored. Later Henderson (1946) showed that out of 
118 babies with birth weights of less than 2f- lbs. bora in the 
Simpson Memorial Pavilion in Edinburgh in 6 years, only 4 sur
vived. Several workers, mainly American, have in fact set 
their own lower limits (Murphy and Bowman,1932? Dana,1946).
The/
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The effect of this is to exclude from the category of live 
births a number of very small children who will almost cert- 
aintly die soon after birth, and hence the reported neo-natal 
death rate will be reduced. While this would appear better, 
it makes little difference to the community whether a potent
ial citizen is lost as a late 'living abortion' or as an early 
neo-natal death, and the net result would be to obscure still 
further the true extent of pregnancy wastage.

In conclusion we are bound to concede that the birth 
weight definition of prematurity is the best available and 
it will be used in this survey, but the anomalies and defects 
must be iiorne in mind.
AETIOLOGY

The aetiology of prematurity is generally obscure. In a 
few individual cases the cause may be fairly obvious, in other 
cases the prematurity is associated with some condition which 
might have a bearing on its aetiology, but the fact remains 
that in about one-third or one-half of all cases of prematurity 
the cause is unknown (Diddle and Plass,1942; Sandifer,1944? 
Baird,1945b). Bearing in mind that the definition is based
on birth weight it is obvious that premature infants are a 
mixed collection and Crosse (1954) describes them as "a very 
heterogenous group resulting from such vastly different causes 
as congenital malformation, plural birth, trauma, pre-natal 
complications and small parents; and as a group they include 
an/
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an excess of females and "babies of parents in poor financial 
circumstances.It would therefore seem unreasonable to 
expect to find a single cause, or even a few causes of pre
maturity, but the number of factors which have been invoked 
as causes or contributing causes of prematurity is bewilder- 
ingly large. They are listed by Conway (1951) as ”the age 
of the mother, her height, social class and state of nutrition, 
the amount of work done in pregnancy, the adequacy of ante
natal care, illegitimacy, parity, birth spacing, multiple 
pregnancies, toxaemias of pregnancy, placenta praevia, hydra- 
mnios, the induction of premature labour, version of a breech 
presentation, local pelvic diseases, infections in pregnancy 
and constitutional diseases.” There is, of course, evidence 
to show that each of these factors plays a part in the aetiol
ogy of prematurity, although some of them occur so infrequently 
that their contribution to the total problem of prematurity 
must be very small.

In the cases for which a medical cause can be found 
"toxaemia and twin pregnancy are the two most important fact
ors, followed by ante-partum haemorrhage, placenta praevia, 
foetal deformity and various maternal conditions” (Ellis,1950)• 
This summarizes the findings of most authorities.

While it is usual to describe multiple pregnancy as a 
cause of prematurity, it is not correct to regard prematurity, 
by birth weight definition, as an abnormal condition in multiple 
pregnancies./



2 6 .

pregnancies. MeKeown and Record (1952) showed that the mean 
birth weight of single-born children in Birmingham was 7.43 
lbs., the mean birth weight of twins 5*27 lbs., and the mean 
birth weights of triplets and quadruplets even less. It 
therefore follows that the majority of twins, triplets and 
quadruplets are bound to be classified as premature. MeKeown 
and Record (1952) showed that there are two reasons for the 
low birth weights of these children. One is the earlier onset 
of labour which is common in multiple pregnancies, and the 
other is a retardation in the rate of foetal growth in multiple 
pregnancies after a certain stage of gestation. Thus low 
birth weight among children bom of multiple pregnancies can 
be regarded as a normal characteristic of these children and 
although it means that most of them are classified as premature, 
it would be wrong to regard this as an abnormality. It is 
therefore proposed to limit further consideration of the aetio
logy of prematurity to its occurrence among single-born child
ren.

This leaves us with toxaemia as the main known 1 cause* 
of prematurity. Even this, however, is hardly satisfactory.
In the first place, in some of these cases the child is pre
maturely born because labour has been induced, and although 
premature labour may very well have occurred in any case,this 
introduces an element of doubt. Apart from this, it has to 
be admitted that a cause and effect relationship between tox
aemia/



toxaemia and prematurity has not been clearly established and 
we are dealing in fact with an association which has been 
demonstrated statistically - that prematurity occurs more often 
in the presence of toxaemia than in its absence. All that can 
properly be deduced from this is that there is some association 
between the two. Although there is no evidence to indicate 
the nature of this association, there is adequate evidence to 
show that it exists. One group of workers in Cincinnati 
(Brown, Iyon and Anderson,1946a) showed that 11$ of infants of 
toxaemic white mothers were premature, compared with a premat
urity rate of 8.7$ in a series of mothers who showed no evid
ence of toxaemia during pregnancy. Further, when they divided 
their toxaemic cases into three grades of varying severity it 
was found that the more severe the toxaemia the higher the pre
maturity rate. In this country Drillien (1947) concluded that 
Ma mother with a complication of pregnancy is more likely to 
give birth to a small baby than a mother without complications.11 
Conway (1951) showed that in primiparous women at University 
College Hospital over a seven-year period the over-all premat
urity rate was 5.9$, but among those who had a systolic blood 
pressure above 150 mm. of mercury it was 18.6$ and he considered 
that a systolic blood pressure of more than 150 mm. was one of 
the most important factors influencing the prematurity rate.
That there is an association between toxaemia and prematurity
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is therefore fairly clear, although its nature has yet to he 
demonstrated.

Essential hypertension may also be associated with pre
mature labour but the true extent of its contribution is un
certain because of the probability that it is confused with 
pre-eclampsia, which might supervene in any case* As only 1# 
of pregnancies occur in women who have a blood-pressure of 140/ 
90 or over, either before they become pregnant or in the first 
trimester (Carey,1955) the contribution from essential hyper
tension is probably small.

Accidental haemorrhage has been cited as a cause of pre
maturity* Baird (1945a) stated that accidental haemorrhage 
without toxaemia was responsible for 3*9$ of premature labours 
in his serjes of cases, and Mori son (1952) states that accidental 
haemorrhage of doubtful origin accounts for less than 10$ of 
premature labours. Conway (1951) found that ante-paxtum 
haemorrhage occurred significantly more often in association 
with premature births than with full-time births. Here also 
the exact relationship with prematurity is obscure, as the 
haemorrhage may be either a manifestation of toxaemia or may 
simply be the expression of the mechanism of abortion (Donald,
1955).

This brings us to another association with prematurity, 
which has not yet received much prominence, but which is of 
considerable aetiological interest. Turnbull and Walker (1956) 
found that in a series of booked hospital cases in Aberdeen the 
incidence/
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incidence of prematurity among the patients who had a history 
of bleeding before the twenty-eighth week was 20.9$> compared 
with 6.5$ for all booked cases. A similar finding was re
ported in a series of cases in U.S.A. (Brown, Iyon and Ander
son, 1946b) in which a prematurity rate of 14$ was recorded 
among the women with a history of mild uterine bleeding, com
pared with 7$ among the women with no uterine bleeding during 
pregnancy. With more severe bleeding the prematurity rate 
was higher. Naturally this raises the question of whether an 
early instability of the placental attachment, which might have 
resulted in abortion in the early part of pregnancy, can at a 
later stage result in premature labour. This Involves an 
aetiological relationship between abortion and prematurity and 
more will be said of this shortly.

An uncertain proportion of premature births, stated to be 
2.3$ (Morison,1952), are due to placenta praevia, and other 
conditions such as hydramnios, foetal abnormality and syphilis 
add a small quota. Bearing in mind the incidence of these 
conditions it is unlikely that their contribution is numeri
cally important.

Acute illness in the mother has always been cited as a 
cause of prematurity, and taking acute illnesses together 
(syphilis, gonorrhoea, pneumonia, acute respiratory tubercul
osis, contagious diseases, and rheumatic heart diseaseConway 
(1951) found that the incidence of all these conditions combined 
was/
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was greater in the mothers of premature children than in the 
mothers in the control series (P« 0.05) and there can he no 
doubt that on occasion they are responsible for prematurity. 
Prillien (1947) notes similar findings about acute and chronic 
diseases in the mother, and then goes on to say 11 ... but the 
effect is not so well established, nor anything like so im
portant quantitatively as that observed with complications of 
pregnancy itself such as toxaemia and ante-partum haemorrhage.1* 
Sandifer (1944) made a similar statement - ’’The vast majority 
of the cases with some definite cause had an obstetric cause, 
non-obstetric associated conditions being rare - syphilis, 
accident or injury, and heart disease - the incidence of these 
conditions being no higher in cases of premature birth than in 
mature birth." We can therefore conclude with some degree of 
certainty that of the known 1 causes* of prematurity toxaemic 
complications of pregnancy are the most important.

However unsatisfactory this may seem, it is even less 
satisfactory that these known ’causes* account for only about 
half the incidence of prematurity. This state of affairs is 
probably the main reason why a number of large-scale surveys 
concerned with prematurity have been undertaken in recent 
years. These surveys have been concerned mainly with the 
social background to prematurity and, while they provide a 
mass of useful data, they require very careful interpretation. 
The general conclusions of these investigations have been 
summarized/
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summarized by Miller (1955) - "All workers agree that the 
incidence of all prematurity is least at the top and greatest 
at the bottom of the social scale; but it is more doubtful if 
it shows a steady increase down the social scale. The highest 
incidence is in the wives of semi-skilled and unskilled workers, 
while the wives of 1 artisan' workers have a prematurity exper
ience nearer that of the 'middle class'. All are agreed that 
premature infants are more likely to be born to the youngest 
and eldest mothers, whereas the least incidence is from 21 - 
30 years. 'Unexplained' cases of prematurity show a steeper 
social gradient than all prematurity: that is, premature birth 
in upper social groups is more often associated with a recog
nised medical cause."

It has been shown repeatedly that the prematurity rate 
is higher in the lower social classes. In Aberdeen (Baird, 
1945b) it was found that the incidence was 8.38$ in hospital 
cases, 7.4$ in the domiciliary midwifery scheme, 5# among 
nursing home patients and 4$ among those able to afford spec
ialist attention. Further, it was shown that the cause was 
unknown in 51.9$ of the hospital cases, compared with only 
three out of twenty (15.0$) having specialist care.

Later it was found, in a national survey ("Maternity in 
Great Britain",1948), that the prematurity rate among the wives 
of professional and salaried workers was 4.3$* compared with 
6.5$ among the wives of black-coated wage earners, and 6.6$ 
among/
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among the wives of manual workers, while for illegitimate 
births it was 9.7$. Similar social class differences were 
found in a further large-scale survey in England (Martin,1954). 
More recently the same social class variations in the incidence 
of prematurity have been reported from Edinburgh (Brillien and 
Richmond,1956), where it was also shown that the prematurity 
rate among illegitimate children was 8.67$ compared with a 
rate of 6.39$ among legitimate children. These findings are 
not limited to this country and similar results have been re
ported from U.S.A. (Rider,Taback and Knobloch,1955). There 
is therefore no doubt that there is an association between 
social class and prematurity.

The reason for this association is not quite clear, but 
one possible explanation has been put forward by Baird and 
Illsley (1953) - "While there is a marked relationship between 
social class and prematurity this relationship is by no means 
straightforward, for there exists an equally strong associat
ion with (maternal) height within each social class. While 
we have as yet insufficient cases to understand fully the 
effects of age, the indications are that the prematurity rate 
among primiparae is highest among those who are under 20 or 
over 30 years of age. The rate is particularly high among 
the very young in Social Classes IV and V, a group which con
tains a high proportion of small women of poor physical grade. 
This fact, rather than extreme youth, is probably responsible 
for the high prematurity rate." In an earlier work Baird 
(1945b)/
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(I945"b) had shown that the mothers who had their babies in 
hospital (i.e. the lower social classes) were smaller than 
the mothers who had their babies in nursing homes and it was 
suggested that this was due to poorer nutrition in childhood. 
Martin (1954) feels that this * stunted growth* theory has not 
been adequately proved, and that the possibility of an inter
pretation in genetic terms of these social class differences 
cannot be lightly dismissed.

However, whatever determines the social class differences 
in maternal height, we are still left with the interesting 
question of why there should be a relationship between maternal 
height and prematurity, and it is important, of course, to 
remember that by prematurity we really mean low birth weight. 
The question therefore is why should small mothers have small 
babies, and what, in the absence of abnormalities, determines 
birth weight?

It is well enough known that adult height is largely de
termined genetically and that both parents make an equal con
tribution. There has perhaps been too ready a tendency to 
assume that all human measurements, including birth weight, 
are determined in this way, but it has recently been shown 
(Tanner,Healy,Lockhart,Mackenzie and Y/hitehouse,1956) that 
although the growth curve from conception onwards is apparently 
genetically determined, the child maybe deflected very con
siderably from this curve towards the end of intra-uterine life
by/
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by the characteristics (both genetic and environmental) of 
the mother. Thus the mother makes two distinct contributions 
to the growth curve of her child - first, the straightforward 
genetic contribution which is the counterpart of the contrib
ution of the father, and second, a modifying contribution dur
ing the later part of pregnancy which results in the childfs 
birth weight being related to her own stature, and is quite 
distinct from her genetic influence on the child's ultimate 
height and weight. This was demonstrated in a rather dramatic 
fashion by experimental matings between Shire horses and Shet
land ponies (Walton and Hammond,1938), and the conclusion drawn 
from these experiments is of considerable interest:-

"Although the offspring differ genetically from their 
respective maternal parents, as is shown by subseq
uent growth, at birth the size of the foetus is 
approximately that to which the mother would nor
mally give birth. The degree of maternal regulat
ion of size in these experiments is very marked. It 
is however not absolutely complete; the cross-breds 
from the large mother are perhaps not quite so large 
at birth as normal Shires, and the limbs are relat
ively shorter. In the small mothers regulation 
appears to be more complete."

The last sentence is particularly interesting. Although it 
may be unwise to assume that what happens in one species will 
happen in another, it seems likely that the same maternal regu
lation of foetal size occurs in man. Thomson (1951) found 
that among full-time infants the average birth weights increased 
with increasing maternal height.

It is therefore quite reasonable to expect that small 
mothers/
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mothers will have small babies, and if we use a birth weight 
definition of prematurity it is inevitable that small mothers 
will have a higher prematurity rate than the taller mothers.

The possibility has already been mentioned that poor mater
nal nutrition during childhood, by stunting the mother's growth 
may be associated with later prematurity. It has also been 
suggested that maternal nutrition during pregnancy plays some 
part in the determination of prematurity and this, of course, 
mght account to some extent for the social class differences.
The evidence on this point is conflicting. On three occasions 
in different places (Ebbs, Scott,Tisdall,Moyle and Bell,1942; 
People's League of Health,1942; Cameron and Graham,1944) it 
was reported that the prematurity rate could be reduced in 
groups of mothers both by giving them advice on their diets 
during pregnancy and by giving them various dietary supplements. 
Lean (1950) analysed German data for the years 1937-48 and 
showed that there was a sharp fall in the average birth weight 
of children bora in 1945, when the war-time food shortage was 
at its worst. This would, of course, influence the prematurity 
rate. On the other hand, Speert, Graff and Graff (1951) com
pared the dietary history, haematology and blood chemistry of 
70 mothers of live-born premature infants with 67 control 
mothers of term infants and found no evidence to support the 
theory that nutritional deficiency is a common cause of pre
mature labour. Scrimshaw (1950) has emphasized the need for 
care/
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care in interpreting the evidence from experiments of this 
sort and has pointed to the dangers in inferring nutritional 
status from dietary intake. It seems impossible to draw any 
firm conclusion about the influence of diet during pregnancy 
on the occurrence of prematurity, although most of the evid
ence suggests that it does play a part.

It is however certain that the incidence of prematurity 
varies with parity. In "Maternity in Great Britain" (1948) 
it was stated that the prematurity rate was 8<fo in first preg
nancies and 5.3f® for subsequent pregnancies. Similar figures 
are given in other studies (Karn,Lang-Brown,Mackenzie and Pen
rose, 1951; Lrillien and Richmond,1956)• High birth rank also 
appears to be associated with a high prematurity rate. There 
is a paucity of information about this, but Lrillien and Rich
mond (1956) showed that in social classes III,IV and V the pre
maturity rate for sixth and subsequent births was nearly 18̂ .

Maternal age also influences the chance of the occurrence 
of prematurity. This was expressed very clearly by Louglas 
(1950) when he said that the risk of prematurity is least in 
primigravidae between the ages of 25 and 35 and highest below 
the age of 20. Por later births the risk is least between 
the ages of 26 and 35, but is also affected by birth spacing, 
being least when this is between two years and six years and 
particularly high when the birth interval is less than two 
years. The influence of age has been corroborated by other 
workers/
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workers (Conway,1951; Martin,1954; Lrillien and Richmond,
1956). In one publication (Lrillien,1947) it is stated 
that the prematurity rate in primiparous mothers rises with 
increasing maternal age, but this was based on hospital pat
ients which may explain the different conclusion in this in
stance.

The influence of birth spacing has been mentioned. Another 
related finding, which has been mentioned in recent work 
(Martin,1954; Lrillien and Richmond,1956) is that there appears 
to be a relationship between delay in conception and prematur- 1 
ity, suggesting that subfertile mothers are more likely to have 
premature babies.

Two other factors of less certain influence have been dis
cussed in relation to prematurity - ante-natal care and work 
during pregnancy. In "Maternity in Great Britain" (1948) it 
was suggested that premature births were least frequent among 
those receiving adequate ante-natal care, where adequacy was 
assessed on the number of attendances and the stage of preg
nancy at which ante-natal care began. When the material was 
analysed further (Louglas,1950) it was found that, when the 
date of commencing ante-natal care was related to the expected 
date of delivery, the mothers of premature babies cmme under 
supervision at approximately the same stage of pregnancy as 
did the mothers of the 'controls1, but it was still felt that, 
judging by the adequacy of the records kept, ante-natal super
vision of the mothers of premature children had not been as 
thorough/
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thorough as that of the mothers of the mature children.
Following this point up in a later enquiry, Martin (1954) !
found that, as far as primiparous mothers were concerned, 
the shorter gestation period accounted for the reduced dur
ation of ante-natal care, but he was not able to take the 
quality of care into account. In U.S.A.Eastman (1947) re
ported that the prematurity rate among those of his patients 
who had no ante-natal care, or poor ante-natal care, was 24.9^, 
whereas in women who had good care it was only 7.8$. He dis
missed racial factors, emergencies, and differences in instruct
ion regarding diet and hygiene, as explanations of this differ
ence. He thought that "A more rational explanation would 
seem to lie in the general characteristics, as a class, of 
those patients who habitually neglect to receive medical 
attention, such as pre-natal care, though it is known to be 
available. They are, in the main, the shiftless and improvi
dent of our population notorious to every social worker; and 
their habits of living in general are doubtless just as ill- 
managed as their habits in relation to pre-natal care." If 
there is a relationship between ante-natal care and the occurr
ence of prematurity this may well be the explanation and it 
would be a mistake to place too much emphasis on the possibility 
of reducing the incidence of prematurity simply by improving 
ante-natal care.

The relationship between work during pregnancy and pre
maturity/



prematurity is in much the same uncertain state. Evidence 
has been produced to show that work during pregnancy is assoc
iated with a high prematurity rate (Douglas ,1950; Ferguson and 
Logan,1953; Stewart,1955) but other publications show that 
there is no such association (Illsley,Billewicz and Thomson, 
1954; Mar tin, 19 54). Again the possibility arises that the
relationship, if it exists, is not a direct one and Martin's 
observation that the proportion of primigravidae in employment 
had risen steeply between the time of the national survey 
(1946) on which the work of Douglas (1950) was based and the 
time of his survey (1953) may have some bearing on the inter
pretation of the results of these enquiries. At any rate,no 
very definite conclusions can be drawn at present about the in
fluence of ante-natal care and work during pregnancy.

So far we can conclude that although certain factors such 
as social class, parity, maternal age, diet during pregnancy, 
ante-natal care and employment during pregnancy are related to 
the incidence of prematurity and although some of them are 
associated with low birth weight, the causes of prematurity are 
still largely unknown, and most of the so-called causes, such 
as toxaemia of pregnancy, do not have a proven causal relation
ship to prematurity.

The majority of investigations, from which evidence has 
been quoted, have been concerned mainly with attempts to re
late the occurrence of prematurity on any particular occasion 
to the circumstances, medical and social, of that occasion. 
These investigations have not met with any real success in 
establishing/
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establishing the aetiology of prematurity, and it is perhaps 
not surprising that several writers have suggested the 
possibility that certain women might have a constitutional 
tendency to have premature children. Martin (1954) spoke of 
the "concept of a biological predisposition to premature de
livery," and lrillien and Richmond (1956) say that " .... it 
seems probable that subfertile mothers and those with an in
creased liability to miscarriage are also more likely to pro
duce a premature infant."

In exploring these possibilities we must attempt to take 
into account all that is known of a woman's reproductive hist
ory and regard the outcome of each individual pregnancy as the 
resultant of two sets of forces - the mother's reproductive 
tendencies, as indicated by her whole reproductive history, and 
relevant modifying factors.

Before such an approach would be justified it must be 
shown that women do in fact have reproductive tendencies - 
that is to say, that in any given woman the character and out
come of one pregnancy would be influenced by the character and 
outcome of her other pregnancies. There is evidence in the 
literature that such tendencies exist with regard to both ab
normal and normal characteristics of pregnancy.

If we consider the abnormal characteristics first it is 
logical to begin with early pregnancy and discuss abortion.
It is widely accepted that abortion tends to be repetitive in 
certain women. Malpas (1938) in a paper entitled "A study of 
abortion/



abortion sequences", concluded that if the general abortion 
incidence is 18$, then of every 100 pregnant women, approxi
mately 17 will abort for casual or random causes, and approxi
mately 1 because of the pressure of a recurrent cause. Pro
bably an abortion incidence of 18$ is too high an estimate,and 
a later assessment suggested that the spontaneous abortion in
cidence lies between 7$ and 11$ (Papers of Royal Commission on 
Population, Vol.IV,1950), but this does not affect the general 
line of reasoning. Speert (1954) thought that the evidence 
to support the view that abortion has a strong tendency to re
cur was not conclusive, but he based his own findings on a 
series of 121 cases. In a much more extensive survey (Yeru- 
shalmy, Bierman, Kemp, Connor and French,1956), involving 6039 
women, it was shown that there was a very large increase in the 
incidance of early foetal death (i.e. less than 20 weeks* gest
ation) when the immediately preceding pregnancy had also re
sulted in an early foetal death. This finding gives consider
able support to the view that if one pregnancy terminates in 
abortion this will influence the probability that the other 
pregnancies of the same woman will terminate similarly. In 
order to account for this Malpas (1938) postulated two types 
of causes of abortion - a casual or random type which did not 
tend to recur, and a recurrent type which caused certain women 
to have a sequence of abortions. It is, however, reasonable 
to doubt whether the division is clear-cut. In a recent study
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of habitual abortion (Wall and Hertig,1948), in which habitual 
abortion was defined as two or more consecutive abortions be
fore the twenty-eighth week of gestation, it was found that 
58$ repeated the same aetiology, and the pathologic or blighted 
ovum constituted by far the largest group with common aetiology. 
More interesting, however, was the finding that when the aetio
logy of the 100 habitual cases was compared with the aetiology 
of 1000 spontaneous abortions, described in an earlier paper 
(Hertig and Livingstone,1944) the following emerged:-

(1) In both series the percentages for any given factor
are closely parallel.

(2) In both series all factors are in approximately the
same proportion to one another.

The authors concluded that the similarity of these two series 
suggested that the aetiological factors responsible for spont
aneous abortion might also be responsible for habitual abort
ion. This is of some interest because a similar argument will 
arise about prematurity when the findings of the present en
quiry are discussed, and it will be dealt with in detail then. 
The main point at the moment is that if a woman has aborted 
once she is more likely to abort during other pregnancies than 
would otherwise have been the case.

There is comparable evidence that if one pregnancy term
inates prematurely this influences the probability that the 
other pregnancies of the same mother will also end prematurely. 
One of the earlier attempts to investigate the recurrence of 
prematurity/
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prematurity was made from the records of Buffalo City Hospital 
(Gardiner and Yerushalmy,1939). They obtained information 
about 2,337 births to mothers who had at least one earlier 
pregnancy - that is to say, all the cases had a previous ob
stetric history. Of these 2337 births, 2116 were full-time 
and 221 premature. The previous births td the mothers of 
these infants were distributed as follows:-

This Birth. Ho. of Births. Previous Births.
ftzil- Premature, l&scarriage 
time • or abortion.

Full-time 2116 7120 144 686
Premature 221 777 49 139

From this it is obvious that the incidence of prematurity is 
much higher in the previous history of the mothers of premature 
babies than in the mothers of full-time ones. About the same 
time the results of a study in Finland were published (Brander, 
1939) and in this case information was available about the 
earlier and later pregnancies of 376 women who had had premat
ure babies. Of the other single-born children of these women 
(i.e. the siblings of the premature children in question),20.8$ 
had also been premature. At this time the general incidence 
of prematurity in Finland was 12.8^ and Brander therefore con
cluded that the siblings of premature children are more likely 
than usual to be premature. Similar results emerged from a 
study of prematurity in Glasgow (Ferguson,Brown and Ferguson, 
1952) in which information was available about all the preg
nancies/
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pregnancies of 692 women who had a single-horn premature 
child during 1943 or 1944# Prom the figures given it emerges 
that these women had 1554 full-time pregnancies and 329 pre
mature births in addition to the one in 1943 or 1944, so that 
the incidence of prematurity among the live-born siblings of 
these premature children was 17.5$, a figure which again sug
gests that the siblings of premature children are more likely 
than usual to be premature. Other findingsi/tiiich have been re
ported have referred mainly to the number of mothers of premat
ure babies who have a presious history of prematurity, without 
giving the actual incidence among their pregnancies. For 
example, Anderson, Brown and Lyon (1941) noted that 14.1$ of 
mothers of babies under 54- lbs. had a previous history of pre
maturity. Baird (1945b) found that "the tendency to premat
urity of unknown cause is more common in women who have had 
previous premature babies. For example, in 81 women who had 
one previous pregnancy, 20 (25$) had an unexplained premature 
baby and 16$ had had an abortion previously. In a group of 
82 having had two, three or four previous pregnancies, 31 (38$) 
had had previous premature babies, 12 (15$) had previous abort
ions. Some had as many as two or three premature babies. Out 
of 25 who had five or more previous pregnancies, 17 (68$) had 
had either a previous premature baby or an abortion.” One of 
the interesting points about these figures is the way in which 
the number of women who had previous premature babies apparently 
increased/
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increased with the number of previous pregnancies which they 
had had, suggesting the possibility that the chance of any of 
these women having a previous history of prematurity was dir
ectly related to the number of children that she had had, and 
habitual prematurity might not be limited to a few women. More 
will be said about this when the figures from the present in
vestigation are considered.

Dana (1946) found that 12.4$ of the mothers of premature 
babies at the Women*s Clinic of the New York Hospital had a 
history of previous premature delivery, compared with 4$ in the 
total clinic group, but the incidence of previous abortions in 
the two groups was exactly the same. Conway (1951) also found 
that prematurity was often repeated and whereas only 6.75$ of 
the multiparous mothers of full-time babies had a previous pre
mature infant, 21$ of the multiparous mothers of premature in
fants had a previous history of prematurity. So also did 21$ 
of the mothers of still-born babies, thus illustrating the close 
connection in some women between the factors causing death in 
utero and a live-birth at an unusually low weight. More re
cently, Folsome, Stone, Hirsch and Krumholz (1956) in reviewing 
380 premature births in New York, observed that 81 or 33.2$ of 
the multiparous women gave a definite history of prior premature 
delivery. It has also been shown (Karn,I»ang-33rown,MacKenzie 
and Penrose,1951) that the chance of a child being underweight 
(less than 5i lbs.) at birth was 14.1$ when the earlier born 
child was underweight, compared with 3.2$ when the earlier bom 
child/
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child was not underweight.

From this it seems that prematurity, like abortion, has 
a tendency to be recurrent. Thus a history of one of these 
abnormalities would increase the probability that the same ab
normality would occur in other pregnancies. There is, however, 
conflicting evidence on whether a history of one of these ab
normalities influences the probability that the other one will 
occur in other pregnancies. The evidence of Gardiner and Yeru- 
shalmy (1939)> given on page 43> suggests that it does and Con
way (1951) found that habitual abortion (two or more successive 
abortions) had been more frequent among the mothers of premat
ure infants than among the mothers of full-time infants. The 
evidence of a relationship between threatened abortion and pre
mature birth, to which reference has already been made (Turn
bull and Walker,1956), also supports the belief that there is 
a relationship between abortion and prematurity. On the other 
hand Dana (1946) found that the mothers of premature and non
premature babies gave histories of previous abortions with the 
same frequency. Speert (1954) in criticizing the work of 
Gardiner and Yerushalmy, remarks that ".... the presumed bio
logical relation between abortion and premature labour has 
validated in the minds of some students the application to one 
phenomenon the characteristics of the other." Finally,there 
was the work of Yerushalmy and co-workers (1956), conducted on 
a large scale on one of the Hawaiian Islands. These workers 
investigated/
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investigated the tendency for reproductive wastage to be re
petitive, and they divided this wastage into three groups - 
early foetal (up to twenty weeks), late foetal and neo-natal, 
and post-neo-natal. They then showed that while there is a 
familial tendency to repeated pregnancy losses, the tendency 
is specific for the three components of loss, and they con
cluded that these different components represented distinct 
and independent manifestations of reproductive wastage and 
suggest that different sets of causative factors may be res
ponsible.

There is, however, a possibility that the aetiological 
relationship between abortion and prematurity, if it exists, 
should be extended to include toxaemia, a condition which also 
has a tendency to be repetitive. The fact that toxaemia is to 
some extent recurrent has been appreciated for some time (Kell- 
og,1924), but various estimates have been made of the extent to 
which it recurs. The question has been obscured by uncertainty 
about the nature of toxaemia, and about whether there is a 
special form which recurs and, if so, how it differs from the 
form which does not. The most recent and probably the most 
accurate estimate of the incidence of toxaemia and the chance 
of recurrence was that made in Liverpool (Gremmell, Logan and 
Benjamin, 1954), in which it was shown that 15*3$ of multiparous 
women with a history of toxaemia previously have toxaemia again, 
whereas only 3.2$ of multiparous women with no such history 
have toxaemia.

The/
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The relationship between toxaemia and abortions and pre

maturity lies in the fact that certain women are believed to 
show a tendency to all three complications at the same or 
different times. That such a group of women exists has been 
pointed out on several occasions, and perhaps the clearest 
description and exposition was given by Young (1927) in a study 
of 220 successive cases of toxaemia and accidental haemorrhage 
at the Royal Maternity Hospital,Edinburgh. Dealing first with
the cases which had eclampsia, he says that "In a considerable 
number of these eclamptic cases there occurs a phenomenon which, 
lacking a better term, we may call the abortion - premature 
birth - toxaemia complex or sequence. This defines the con
dition in which, in association with one or more eclamptic 
pregnancies, there occurs an unbroken succession of gestations 
which end as abortion, premature or still-birth, sometimes in 
combination with accidental haemorrhage.” This statement 
refers only to cases in which two or more successive preg
nancies terminated in these abnormalities, so that the exist
ence of the complex in these cases can be inferred with reason
able certainty. To quote again - "There are cases in which 
abortion or premature birth occurs one or more times in the 
reproductive cycle of toxaemic cases, butwhen, because of the 
interpolation of normal pregnancies, it is impossible to ex
clude so certainly the operation of other irrelevant factors. 
That,however, the same factors may be acting in the case, at 
least,/



least, of some of these damaged pregnancies is not improbable *" 
Maipas (1938) found that there was evidence of recurrent toxae
mia in 17.4# of his cases of sequential abortion and says, 
referring to recurrent toxaemia, ,fIt is of course impossible 
to say with certainty in every case that the toxaemia will 
certainly recur in every pregnancy. Every now and then a 
woman will have a normal pregnancy intercalated in an abortion - 
still-birth sequence due to recurrent toxaemia.11 Young, to 
revert to his work, showed that 23.2# of the earlier pregnancies 
of eclamptic patients ended in abortion, premature or still
birth, compared with 10.2# of the earlier pregnancies of 'nor
mal 1 parous women. To quote further - MThe next fact of im
portance which has emerged from these studies is that freq
uently in the pregnancies that go to form the sequence complex 
there is no history of toxaemia* When the patients were under 
treatment in the Hospital during these preceding pregnancies 
there is sometimes positive evidence of an absence of toxaemia.

"We are thus led to conclude that women with an eclamptic 
history commonly have resident within their body some morbid 
influence which is not inconsistent with good health between 
their pregnancies, but which is inconsistent with the normal 
continuance of pregnancy to term. Many of the damaged preg
nancies in such women end in abortion, some end in premature 
birth or still-birth, but only in comparatively few such preg
nancies does this constant and imminent X factor culminate in
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a toxaemic attack The demonstration also that the sequence
is not secondary to the toxaemia makes necessary a revision of 
our views regarding the recurrent disaster to the foetuses 
which is so tragically common in such cases."

Young then goes on to say that the same relationship to 
the recurrence complex is exhibited by accidental haemorrhage, 
and by the condition which was then called non-convulsive tox
aemia.

The effects of the complex were summed up by Shute (1942)
- "If the patient is able to avoid the Scylla of abortion or 
miscarriage she exposes herself to the Charybdis of prematurity, 
toxaemia, and monstrosity."

We can therefore say that abortion, prematurity and tox
aemia all show tendencies to recurrence and there is possibly 
a relationship between all three, but several important points 
are not clear. The first is whether each of these conditions 
can properly be divided into two separate types, non-recurrent 
and recurrent. This point has arisen mainly with reference to 
abortion, because it is customary to stipulate that abortion 
is only habitual if a woman has had two or three consecutive 
abortions. If the number has been less, or if normal preg
nancies have intervened it is usually assumed that the abortions 
were due to non-recurrent causes. Reference has already been 
made to the fact that Wall and Her tig (1948) found that the 
aetiology in 100 cases of habitual abortion was similar to the 
aetiology/



aetiology in 1000 cases of spontaneous abortion, and from 
this they concluded that the aetiological factors - involved 
in each group might be the same. This suggests that there 
might not be any fundamental difference between abortions which 
apparently occur at random and abortions which occur in seq
uence, and we must consider whether the absence of any differ
ence would be consistent with observed facts. We know that 
the over-all incidence of abortion is about 10# of all preg
nancies (Papers of Royal Commission on Population,Vol.IV,1950)• 
Let us suppose for a moment that the risk of abortion applies 
equally to all pregnancies. Then if a woman has one pregnancy 
the probability that it will end in abortion is 1 in 10, if she 
has two pregnancies the probability that both will end in abort
ion is 1 in 100, and if she has three pregnancies the probab
ility that all three will end in abortion is 1 in 1000. There
fore it is not absolutely necessary to postulate the existence 
of a special recurrent type of abortion to account for certain 
women having two or even three abortions in succession. It 
must be admitted that, on this basis, it would not happen very 
often, but it is probably wrong to assume that the 1 in 10 risk 
of abortion applies equally to all pregnancies. Crew (1949), 
after discussing the actions of lethal and sub-lethal genes in 
experimental animals and plants, said that "it is safe to post
ulate that in man also such genes are responsible for much 
embryonic/
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embryonic and early foetal death and thus for much abortion 
and apparent infertility.11 If this is the case it means that 
although the over-all risk of any pregnancy ending in abortion 
is 1 in 10, the risk to pregnancies resulting from certain mat
ings will be higher than this, and the risk to the pregnancies 
resulting from the remaining matings will be correspondingly 
lower. This uneven distribution of risk would not affect the 
apparent over-all probability of 0.1 that if a woman had one 
pregnancy it would end in abortion, but it would increase the 
probabilities that two or three successive pregnancies would 
end in abortions. This might account for all the observed 
cases of habitual abortion and would make it unnecessary to 
postulate the existence of two different types of abortion, 
spontaneous and habitual. This study is not primarily con
cerned with abortions, but the same problem arises in connection 
with prematurity.

The second point is this. If the abortion - premature 
birth - toxaemia sequence is a real entity, and certain women, 
or rather certain matings, are likely to have a sequence of 
abortion, premature birth and toxaemia, are these abnormalities 
when they occur as part of this sequence any different from the 
same abnormalities when they apparently occur alone? Again 
the evidence which will be presented refers only to prematurity.

So far we have considered only the tendency for certain 
abnormal characteristics of pregnancy to be recurrent, but it 
is/
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is also relevant to consider whether or not another character
istic of pregnancy with which we will be deeply concerned - 
namely birth weight - shows any consistent trends in the differ
ent pregnancies of the same mother, assuming of course that 
no abnormality has interfered with the course of the pregnancy. 
The finding referred to earlier (Tanner ,Healy, Lockhart, Mac- 
Menzie and Whitehouse,1956) that the mother exerts an influence 
on the birth weight would suggest that this is likely.

The subject was investigated recently by Karn,Lang-Brown, 
MacKenzie and Penrose (1951) and it was found that the correl
ations indicating degree of likeness between the birth weights 
of sibs were of sufficient magnitude to be compatible with the 
assumption that birth weight depends on the genetic constitut
ion of the parents or might be due to maternal conditions or 
environment. From other work (Walton and Hammond, 1938; Morton, 
1955f Robson,1955f Tanner et al.,1956) it appears that maternal 
conditions and environment are more important than genetic con
stitution, but this is beside the point at the moment. It is, 
of course, known that birth weight increases in successive 
pregnancies (McKeown and Gibson, 1951b) and in this investigat
ion (Kam et al.,1951) it was found that the highest correl
ations were obtained for birth weights of second and third in
fants - that is, those in which neither member of the pair was 
first-born. The investigation did not take into account in
fants after the third, but even so it is of considerable in
terest in showing that a degree of likeness in birth weights 
can/
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can be expected in children of the same mothers.

An extreme example of likeness in birth weights of sibs 
has been described (Penrose,1952) in which all the seven in
fants of a sibship had birth weights over 13 lbs.

It therefore seems clear, from what is known of certain 
abnormal and normal characteristics of pregnancy that mothers 
do have reproductive tendencies. It would thus be reasonable 
in investigating the aetiology of prematurity to take into 
account not only the circumstances of the pregnancies which re
sulted in the premature children, but also the whole of the 
mothers* reproductive histories, as indications of reproductive 
tendencies. This is the aim of the present study, but before 
going on to consider how this was attempted it will be useful 
to recapitulate briefly what is known at present about aetio- 
logy.

Summary.
The outstanding fact is that no precise cause can be de

fined in about half the cases of prematurity which occur. Of 
the remainder, most are *causedf by complications of pregnancy, 
but the way by which this is brought about is not known; all 
jshat can be said is that f,It is presumed that such complicat
ions are effective in causing premature labour** (Lewis, 1956)•
It is important to point out that this is only a presumption. 
Only a very few cases can be ascribed to such causes as acute 
and chronic illness in the mother.

A large number of factors such as social class, maternal
age/
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age and parity, influence the prematurity rate, but it must 
be remembered that up to one-third of premature1 children are 
in fact small full-time children of low birth weight.

Finally, prematurity tends to be repeated arid this tend
ency may be related to a tendency to abort and to s how signs 
of toxaemia.
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P A R T  II - P R E S E N T  E N Q U I R Y  
AIMS.MATERIAL AND METHODS

The principal aim of this study was to examine the occurr
ence of prematurity against the background of the reproductive 
tendencies of the mothers of premature children. To do this 
thoroughly it would have been necessary to limit the investi
gation to mothers whose years of child-bearing were over, but 
in practice it would be very difficult to assemble a large 
series of such mothers and obtain accurate information about 
reproductive histories stretching back over twenty years or 
more. It was therefore decided to take as the starting point 
those mothers who had had a premature baby in Glasgow during 
the calendar year 1950, and whose homes were within the city.
It was hoped that it would be possible to trace most of these 
mothers so that details could be obtained of all their preg
nancies before and after 1950. As the first of these mothers 
was not visited until December,1955, a period of five years had 
elapsed since the births of the premature children.

There is bound to be some dispute about the best method 
of obtaining the names of these children. The names of the 
premature children born in hospital could have been requested 
from the maternity hospitals and units in the city, and we 
could have been reasonably sure of obtaining the names of all 
the premature babies born in hospital during the year, with 
accurate information about birth-weight and various other rele
vant matters. While this information would have been very 
valuable/
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valuable as far as these children were concerned, it would 
only apply to about two-thirds of the premature children born 
in the city, the remaining one-third being born at home, Now 
the hospital group would have been selected in various ways 
and would contain an excess of primigravidae, mothers with 
complications of pregnancy, mothers from poor environments, 
and so on. To avoid selection it was essential to obtain the 
names of the babies born at home as well. It must be admitted 
that there is some doubt about the accuracy of the birth weights 
of babies bora at home and the question which arises is whether 
this doubt is great enough to justify their exclusion. It is 
a choice between accuracy and selection on the one hand and a 
lesser degree of accuracy and little or no selection on the 
other. In this case it was decided to try to include all pre
mature babies and avoid selection, even if this involved some 
doubt about the accuracy of birth weights in a proportion of 
cases. It was also felt that the names of all the cases 
should be obtained by the same administrative method - again to 
avoid selection.

The only single method available which covers all children 
is to use the records of the Medical Officer of Health. $ine© 
the passing of the Notification of Births Act (1907) and the 
Notification of Births (Extension) Act (1915) the Medical Offi
cer of Health receives intimation of every birth in his area. 
Following/
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Following receipt of notification of a birth a Health Visitor 
is sent to visit the mother about fourteen days after the 
birth of the child. At her first visit the Health Visitor 
completes a record for each child containing information about 
the delivery, birth weight, ante-natal conditions, previous 
obstetric history and housing and social conditions.

These records for all children born in Glasgow in 1950 
were examined to find the names of those which were premature.
It was intended to visit the homes of all the children who could 
be traced, to check and amplify the information on the Health 
Visitors* records and to obtain detailed information about the 
whole of the mothers* obstetric histories. At the same time 
inquiry would be made about the progress of the children who 
had survived and about the schools which they were attending. j 
It would then be possible to obtain further information from 
the children’s school medical records. Information about the 
progress of these children and details of their school medical 
examinations are presented in the appendix (p.131), and will 
not be discussed here.

It was realised quite early in the course of the study 
that it would not be reasonable to visit the mothers of the 
children who had died. Most of these deaths had occurred 
early in life and were sometimes only one of a series of ob- 
stetric tragedies and to visit the mother five years or more 
after the loss of a child and attempt to revive her memories 
of/
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of that losa and of all her other pregnancies was not consider
ed justifiable. It was therefore decided, reluctantly, to emit 
these children from the survey. As the children who died tend
ed to be smaller than the children who survived this means that 
an unduly high proportion of small babies was omitted, but as 
the birth weight of the children born in 1950 was an important 
variable in the analysis of the findings it is unlikely that 
the omission of the children who died will make any difference \ 
to the ultimate conclusions. For reasons already given (p.25) I 
the aetiology of prematurity among children born of multiple 
pregnancies is not being considered, but a number of premature 
twins were included in the investigation and information about 
their progress and development is given in the appendix.

We are left then to deal with the single-born children whd 
had apparently survived the first few years of life. Scrutiny 
of the records produced the names of 670 such children whose 
birth weights were stated to be 5-g- lbs. or less. Eleven of 
these were later rejected because the mothers were quite cert
ain that they had weighed more than 5i lbs. at birth. In four 
of these cases the error was obviously clerical, leaving seven 
unexplained. This reduced the number of cases to 659*

In addition to these, however, there were 258 children 
whose birth weights were not stated on the records but who were 
said to have been premature (without qualification), or whose 
period of gestation was less than thirty-eight weeks. This 
introduces/
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introduces an element of doubt as there must have been an 
unknown number of full-time babies whose birth weights were 
not recorded but which were in fact 5i lbs. or less, and on 
the birth weight definition of prematurity these children 
ought to be included. The absence of these children will be 
referred to again shortly.

To obtain some idea of the true loss (by weight definit
ion) which might be caused by failure to record birth weight 
an attempt was made to trace half the 258 1 premature* children 
of unknown birth weight - a total of 129* Of this number 71 
were traced and 58 could not be found. Of the 71 who were 
traced, the mothers of 39 said that their birth weights had 
been 5i lbs. or less, and the remaining 32 had been over 5i 
lbs. From this it seems likely that about half of the 258 
cases were in fact premature (by birth weight definition) and 
as 39 of these were found this means that there was a loss of 
roughly 90 (half of 258 less 39) from this group. The question 
then arises of whether or not these children differ from the 
children whose birth weights were given on the Health Visitors* 
Records. They appear to differ in one respect only. Using 
the 39 cases whose birth weights were obtained from the mothers 
as an indication of the birth weights of all the premature 
children in this group, it seems likely that the birth weight 
distributions differ. The birth weight distributions of these 
39 cases and of the 659 whose birth weights had been recorded
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by the Health Visitor, are shown in Table 6, and it is appar
ent that a higher proportion of the 39 cases are in the lower 
birth weight groups. The difference is significant. This 
suggests that the birth weights of the hypothetical 90 children 
who are missing are lower than those of the main body of pre
mature children, but it must be remembered that there were some 
full-time children whose birth weights had not been recorded, 
and an unknown number of these will undoubtedly have had birth 
weights of lbs. or less and would be premature by definition. 
If these children could be included they might correct this 
bias, as most of them would fall into the upper weight groups 
of prematures. It seems unlikely, therefore, that the omission 
of these children whose birth weights are unknown will make 
any serious difference to the sample, since birth weight will 
be taken into account in analysing the results.

Of the 639 children whose birth weights were known from 
the records 483 were traced and 176 were not. Seven of those 
traced refused to co-operate so that complete information was 
obtained for 476 and was not obtained for 183. Failure to
trace was due to the reasons shown in Table 7. Only 74 cases
were completely unaccounted for, 95 were known to have left 
the city, and 7 had been adopted. The adopted children were 
omitted because it was felt that a difficult situation might 
arise if the adopting parents knew little about their child's 
background,and some of them might have been perturbed to find 
that/
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that the child had been premature. In any case they would 
have been unable to give the desired information on so many 
points that visiting them would have been of limited value.

As might be expected the 183 children for whom complete 
information was not obtained differed from the other 476 in 
certain respects. The main significant difference was that a 
higher proportion of the *lost* children were the children of 
first pregnancies (Table 8). The reason for this is probably 
quite simple - the parents of first children in 1950 were apt 
to be badly housed, or living in lodgings or with relatives, 
and thus less firmly rooted in the community. However, al
though this difference is s ignificant the part played by parity 
as a varable will be considered in the analysis of the findings 
and it is unlikely that this element of selection will make 
any important difference.

The birth weight distributions of the two groups (those 
for whom full information was available and those for whom 
it was not) are shown in Table 9 and it will be seen that they 
are very similar.

In the analysis of the findings it is proposed to consider 
together the 476 cases whose birth weights were known from the 
Health Visitors* records and for which complete information 
was obtained, and the 39 cases whose birth weights were not 
known from the records, but which were successfully traced and 
said by the mothers to have been of 5i lbs. or less. This 
gives a total of 515 cases, which constituted the material for 
the investigation.

The/
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The method of investigation will now be described. In | 

each of these 515 cases the mother was visited and questioned 
at some time between early December,1955, and the end of August, 

* 1956. In the few cases in which the mother was dead or not
available the person in charge of the child was seen instead, 
and occasionally the information obtained in this way was amp
lified by seeing relatives who had had charge of the child at 
other times. The information given by the Health Visitor 
about the pregnancy in 1950 was checked with the mother and 
elaborated and details were sought about her other pregnancies, 
including the dates, the result, the birth weight in the case 
of live born children, and if the child had not survived, then 
the age at death was noted. Details were obtained about the 
social background, housing, fatherfs occupation and regularity 
of employment. Enquiry was also made about the progress of 
the child bora in 1950 and its school medical record was seen 
at a later stage in the enquiry, but this part of the work is 
discussed in the appendix. I

The accuracy of information obtained in this way might I 
well be questioned, and the obstetric history in particular 
might be doubted. As far as abortions were concerned the |
Health Visitors had made a note of the number of abortions |
which had occurred before 1950, and it was possible to compare

Ij
this with the history obtained about six years later. Occas- j; 
ionally a mother gave a history of abortion before 1950 which 
the/

/
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the Health Visitor had failed to note, and conversely shi 
sometimes did not give a history of abortion when the Health 
Visitor had noted that there was one. Generally speakifigj 
however, the history given in 1955-56 tallied with the earligf 
history given in 1950. fhere is, of course, no check on 
ions reported after 1950, but it is unlikely that this infOfilr* 
ation will be any less accurate, and being more recent it might 
well be more accurate.

The other point on which doubt might well be cast is the 
accuracy of the birth weights reported by the mothers of the 
siblings of the children born in 1950. Much of the subsequent 
analynin in ha&gd on tfeos# weights, but absolute accuracy is 
not e&ggntlsl# weights were used for two main purposes.
fhe first wee to docMe how many of the siblings were also 
prematti.rof i*$# bad a birth weight of 5i lbs. or less. While 
there 1$ no diroot ohoofc on the accuracy of the birth weights 
of the sibling® it is Mowa that as far as the 1950 children 
were concerned only 11 mothers out of 487 gave a birth weight 
whlA wee different from that recorded by the
Health Visitor snd in four of these cases the error was ob- 
wieasjljr ofertoaf# ft is- true that in some other cases the 
weight gjhre®. by tfee motter differed- from the recorded weight, 
bat n o t t o  off'OOt the classification of the child.

ttet the tether^s raoofleofioh- is reasonably good.
It i® to oersit&ar the erpofiohoe of others on

tjii® , ooaosted- the subsequent
mk§ wetg&fe Of ffxl children with 150 children.
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whose birth weights had been Qi lbs. or more. The mother*s 
word was taken about the birth weight and he thought it was 
unlikely that in a series of 150 cases with controls the error 
arising in this way would be an appreciable one. In another 
investigation (Asher and Roberts,1949) into the birth weights 
of children then attending school it was found that the mothers 
gave reasonably accurate figures, although they tended to round 
off the weights to the nearest quarter pound. The present 
investigation involves a similar lapse of time and rounding off 
of birth weights would not make any serious difference. Parfit 
(1951) also relied on the mothers* accounts of birth weights in 
an investigation of weight increment. Douglas (1950) was able 
to check the birth weights originally given for the children in 
his survey, some of which were based on the mothers* statements, 
and found that out of 413 weights only 12 showed a discrepancy 
greater than 4 oz. On the other hand Illingworth, Harvey and 
Gin (1949) found that when 110 mothers were asked to give the 
birth weights of their babies born five years previously in a 
maternity hospital, 83.9$ knew the birth weight to within 4 oz., 
but 10.4$ made an error of over 8 oz. In Glasgow (Speirs,1956) 
it was found that only 24$ of the mothers of a series of pre
mature babies gave the correct birth weight, and only 37$ of 
the mothers of the control series.

For our present purpose it seems likely that the mothers* 
accounts of birth weights are sufficiently accurate to be used 
with/
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with confidence. They will be used simply to determine how 
many children fell into a few birth weight groups - mainly 5% 
lbs. and less - so that absolute accuracy,although desirable, 
is not essential. The alternative to accepting the mothers* 
statements would be to attempt to trace a hospital or other re
cord for each of their children, apart from the ones born in | 
1950, and this would involve a total of 1267 records of births 
which had taken place mainly during the last 10-15 years. It 
would be unlikely that an attempt to do this would meet with 
more than partial success and it would not justify the admini
strative trouble caused to several hospitals and to the Health 
and Welfare Department of the City. It was therefore decided 
to accept the mothers* accounts of the birth weights of their 
children.

Apart from interest in the number of the brothers and sist-|
iers of the premature children who were also premature, it was 

also of interest to try to gain some idea of how many of those
j

who escaped prematurity had what might be loosely described as ; 
a *normal* birth weight. It seemed reasonable to take as ‘nor
mal* a birth weight of 7 lbs. or more. It will be recalled 
that in Birmingham McKeown and Record (1952) found that the 
mean birth weight of single-born babies was 7.43 lbs.

Some of the other points on which information was obtained 
will be discussed more conveniently later, when their effects 
and associations are being considered.

Before/
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Before analysing the figures obtained it is proposed to 

give a brief outline of the material, along with some of the 
salient features of the social background.
DESCRIPTION OF MATERIAL AND ITS BACKGROUND

The 515 premature children in the investigation consisted 
of 229 males and 286 females.

The birth weight distribution of these children, of each
sex, and combined, is shown in Table 10. The weight groupings
are the same as those used by the Ministry of Health in the 
Annual Reports of the Chief Medical Officer, and have the ad
vantage of corresponding closely to convenient divisions on 
the metric scale. The birth weight distribution has undoubt- I 
edly been affected by the exclusion of children who died, most 
of whom would be in the lower weight groups.

The cases were divided into two groups according to
|

whether or not there had been any complication of pregnancy I 
in 1950. This was decided largely on the basis of the notes j 
made by the Health Visitors in 1950, but this information was | 
amplified by questioning the mother when she was seen five or 
six years later. There was no history of any complication 
in 323 (62.7$) of these 515 cases. In 107 (20.8$) there was 
a history of toxaemia, using this term to include pre-eclamptic ! 
toxaemia and eclampsia, essential hypertension associated with j

ipregnancy, and chronic nephritis complicated by pregnancy. j
No attempt could be made to distinguish between these different 
components/



components of toxaemia, nor was any attempt made to assess 
the severity of the condition. Thirty-nine cases (7.6$) 
had an ante-partum haemorrhage, and again no attempt was made 
to ascertain the type of ante-partum haemorrhage involved.
Thirty cases (5.8$) had a history of bleeding during pregnancy 
which had been regarded as threatened abortion, and 16 cases 
(3.1$) had other complications such as hyperemesis severe 
enough to require hospital treatment and hydramnios. All 
these cases (192 in all) will be regarded as a single group 
of complicated cases. One hundred and seven (55.7$) were 
cases of toxaemia, and some of the 39 (20.3$) cases of ante
partum haemorrhage were probably toxaemic in origin, so that
it is likely that about two-thirds of the complications were j

I!
toxaemic in origin.

The birth weight distributions of the uncomplicated and 
complicated groups of cases are shown in Table 11. It is :
apparent, as would be expected, that a higher proportion of

i

the smaller children are the result of complicated pregnancies, j
The birth weight distribution according to the number of 

previous pregnancies is shown in Table 12. The only point 
to which attention might be drawn is the slight tendency for 
the smallest children to be preceded by five or more pregnanciesj 
more frequently than the bigger children.

i

The distribution of the complicated and uncomplicated 
groups/
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groups of cases according to the number of previous preg
nancies is shown in Table 13* Although there appears to be

Ia difference in the two distributions the difference is not j 
significant. j

j

Table 14 shows the place of delivery according to the 
birth weight and it will be seen that a higher proportion of 
the smaller babies were delivered in hospital. In thirty- 
eight cases it was known that labour had been induced and in 
twenty-eight cases delivery was by Caesarean Section.

A certain amount of the information which was obtained 
about the social background is worth mentioning at this stage.

In 13 cases the mother was dead at the time of interview, 
and in 9 cases the father was dead. In a further 11 cases 
it was not known whether the father was alive or dead. In 14

!

cases the child was illegitimate. This, however, does not 
give a true impression of the position because the illegitimate j 
children were particularly difficult to trace and losses were 
high. In fact many of the illegitimate children who were |
traced were the children of men and women who were unmarried 
but living together as man and wife.

Only 395 of the fathers had been in continuous employment 
at the time of the pregnancies in 1950 and during the children’s 
early years, and 75 of those not continuously employed had been j 
out of employment for longer than would be accounted for by 
transitional unemployment. This suggests that there was an 
unduly/
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unduly high proportion of shiftless individuals among them.

The housing of these children was unsatisfactory. When 
the premature children were born only 315 of the families were | 
in houses of their own. One hundred and fifty-two were stay
ing with relatives, 49 were in lodgings or rooms, and one was a 
squatter family. This, of course, refers only to the 315 who 
were traced five years later and the position of those not 
traced was probably worse.

Even so, 145 (28.2$) of the families traced were living 
in 1950 in one-roomed houses or one-roomed lodgings without the ! 
use of other parts of the house, and a further 185 (55*9$) were 
living in two-roomed houses, so that only the remaining 183 
(55.9$) were living in houses of more than two rooms.

i
In terms of persons per room, the position just before 

the birth of the premature child, and not including that child, 
is shown in Table 15, along with the corresponding figures for 
all houses in Glasgow at the time of the 1951 census (Census 
1951, One Per Cent.Sample Tables,1952), which was only a few 
months after the period with which we are dealing. A direct 
comparison cannot be made, but even so, the figures seem to 
bear out the impression obtained when visiting these homes that 
the housing conditions into which these children were born were ! 
worse than the average at that time.

It was also striking that of the families of the 515 
children/
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children traced, only 181 were still living in the homes in 
which they had been living when the premature children were 
born five or six years earlier. One hundred and two had 
moved within one year of the birth, and a further 53 within 
two years. Many of the later moves were due to rehousing 
in Corporation property and were satisfactory, but many of 
the earlier moves were not satisfactory and it was surprising 
how many had left good accommodation with relatives to live 
in overcrowded slum property in the older parts of the city.

An attempt was made to allocate each child to one of the 
five social classes (Classification of Occupations,1950) 
according to the occupation of the father at the time of the 
childfs birth. In this way it was possible to determine the 
social class of 505 of the children out of the total of 515> 
and the distribution is shown in fable 16.

The social class distribution of each birth weight group 
is shown in Table 17, and it will be seen that the distribution 
in each group is approximately the same. The social class 
distributions of the uncomplicated and complicated cases are 
shown in Table 18 and there is a significant difference between 
them. A higher proportion of the uncomplicated cases are in 
the lower social classes. This is to be expected and is a 
reflexion of the usual finding that a higher proportion of pre
maturity in the lower social classes is 'unexplained' (Baird, 
1945b).

The/
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The foregoing has been presented to give a general im

pression of the material used in the investigation, and from 
what has been said here and in earlier sections, it seems to 
be free from any peculiarities which might influence the con
clusions which will be drawn from it.
BIOLOGICAL EREPISPOSITION TO 'PREMATURITY

The first question to be considered is whether certain 
women show a predisposition to premature delivery. It has 
already been shown that while many factors apparently play 
some part in the aetiology of prematurity it is only rarely 
that in any particular case of prematurity the cause can be 
identified with confidence. Prom the evidence available in 
the literature it seems clear that women show tendencies to 
repeat certain characteristics in all their pregnancies and it 
has been suggested that prematurity may be a characteristic of 
this sort.

This possibility, that certain women have a tendency to 
have premature babies, can only be examined by considering the 
reproductive histories of a large group of mothers who have 
had a premature child. If it is found that a substantial pro
portion of the other children in these families are also pre
mature then we might consider the possibility that some or all 
of these mothers have a tendency to have premature babies. The 
problem is, however, complicated by the fact that the prematur
ity on any particular occasion may have been due to the operat
ion/
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operation of factors peculiar to that particular pregnancy.
For example, it has been shown ('’Maternity in Great Britain,” 
1948) that the prematurity rate is 8$ in first pregnancies 
and 5.3$ in subsequent pregnancies, Therefore some at least 
of the prematurity among first pregnancies mu3t be attributed 
to the fact that they were first, a circumstance which will 
not apply to the other pregnancies of the same mother. Simil
arly, it is known (Douglas,1950) that the risk of prematurity 
for births after the first is least between the ages of twenty- 
six and thirty-five. Therefore some of the prematurity which 
occurs among mothers under the age of twenty-six or over the 
age of thirty-five must be attributed to the effects of mater
nal age, and this particular risk will not apply to any other 
children which these mothers may have had between the ages of 
twenty-six and thirty-five. It is important that the risk 
of prematurity cannot be uniform throughout the whole of a 
woman’s reproductive career, and the prematurity which occurs 
on a particular occasion may be due to special risks associated 
with that particular pregnancy.

It is, however, possible that, apart from the additional 
prematurity due to these special risks, certain women have a 
predisposition to prematurity. Let us suppose that, to examine 
this possibility, we have selected a group of women who have 
each had a premature child, and let us also suppose that we 
are able to identify and exclude those cases in which this 
occurrence/
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occurrence of prematurity was associated with a known risk 
peculiar to this particular pregnancy. We might then examine 
the possibility that the prematurity in the remaining cases 
was due to a predisposition to prematurity. It is unlikely 
that any other causes would be found. We have already pointed 
out that it is doubtful whether complicatiquis of pregnancy 
should be regarded as causes of prematurity, and also that the 
number of cases in which prematurity can be attributed to ill- 
health during pregnancy is probably negligible. If, however, 
we discovered that a substantial proportion of the other child
ren of these women were also premature we could argue that at 
least some of them showed a predisposition to prematurity.
There would then be two possibilities to consider. In the 
first place we might be dealing with a mixed group in which 
some of the women had a predisposition to prematurity and 
therefore had a high proportion of premature children in their 
families, while the others did not have a predisposition to 
prematurity and therefore had only one premature child for 
reasons unknown but presumably peculiar to that one pregnancy. 
Alernatively we might be dealing with a homogeneous group in 
which all the women have the same predisposition to prematurity 
and the risk of prematurity to each child would be the same.

The material which we have available to examine this pro
blem has already been described. It consists of 515 women 
who are known to have had a single live-born premature child 
in/
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in Glasgow in 1950. Each woman was interviewed in late 1955 
or the first half of 1956 and a history of all her pregnancies 
up to the time of interview was obtained. In this way it was 
found that these 515 women had had, in addition to the 515 pre
mature children in 1950, another 1554 pregnancies either before 
or after 1950. Of these 1554 pregnancies, 1267 resulted in a 
single live-born child. The mothers were asked to give the 
birth weights of these children. This was not known in 48 
cases, but of the 1219 children whose birth weights were known, 
322 (26.4/) were said to have had birth weights of 5i lbs. or 
less, and were therefore premature by birth weight definition. 
That is to say, 26.4/ of the single-born brothers and sisters 
of these 515 premature children were also premature. Some of 
these children had died, but dead children, of course, are 
always included in calculating the incidence of prematurity in 
these families. Two comparable figures are available from the 
literature and reference has already been made to both of them. 
Brander (1939) found that 20.8/ of the single-born siblings 
of premature children were also premature and in Glasgow an in
cidence of 17.5/ was found among the siblings of premature 
children (Ferguson, Brown and Ferguson,1952). When these
figures are compared with a general incidence of prematurity 
in this country of the order of 6/ or 7/, it is clear that 
when there has been one premature child in a family the chances 
that other members of the family will have been premature are 
considerably/
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considerably greater than the normal probability of prematurity. 
It remains to be seen whether this increased probability applies 
to every family in which prematurity has occurred or whether 
it must be limited to a few families in which prematurity 
appears to be habitual. This is the problem which must now 
be examined.

Of the 515 women in the series 80 had no other single 
live-born children, apart from the premature one born in 1950, 
so that no conclusions can be drawn about predisposition to 
prematurity in these cases. The remaining 435 women had other 
single-born children, at least once, and in 191 (43*9/) of 
their 435 families prematurity had occurred more than once 
(i.e. in 1950 and on at least one other occasion). This means 
that the prematurity which occurred in 1950 was not an isolated 
event in these 191 families. Even this is perhaps a slight 
under-estimate of the true position, because many of the 48 
children whose birth weights were not known were probably also 
premature - the most frequent reason given for the birth weight 
being unknown was that the baby was too small to be weighed. 
Nevertheless, the fact remains that in almost half of these 
435 families the prematurity in 1950 was not an isolated event, 
whereas in slightly more than half of them it had not occurred 
on any other occasion. Does this mean that there are two 
groups of cases, in one of which the prematurity tends to be 
habitual, whereas in the other it does not? At first sight 
this/ |
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this might appear to he the case, hut on closer examination 
it will he found that it is only partially true.

We are considering at the moment 435 women who are known
i

to have had a premature hahy in 1950, and who have also had 
other children, a considerable proportion of which were also 
premature. let us suppose that the prematurity in 1950 was 
due in every case to a predisposition to prematurity, and ignore 
for the moment the fact that certain factors such as parity 
and maternal age must have played some part. We would expect 
the predisposition to have applied to all the other pregnancies 
which these mothers had had with the same force as in 1950.
Now we know that 26.476 of the other children were premature. 
Therefore, if the predisposition to prematurity was uniform 
the probability that each of these other children would be pre
mature is 0.264, or approximately 1 in 4. If that is the

|
case, and the probability that any one of the other children in 
these families will be premature is 1 in 4, it is not to be ex
pected that many of the smaller families with only one or two 
children additional to the premature one in 1950 would exhibit j 
prematurity on another occasion. So that the fact that jj
slightly more than half of the 435 families did not show pre
maturity more than once does not necessarily mean that the 
mothers of these families were any less likely to have premat
ure babies than the mothers of the families in which prematurity 
occurred more than once. Only by considering the distribution 
of/
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of prematurity in families of different sizes will it be 
possible to decide whether or not there is any demonstrable 
difference between these groups of mothers.

At the moment we are overlooking the fact that some of 
these 435 premature children born in 1950 owe their prematurity 
to special circumstances which applied at that time and would 
not apply during all the other pregnancies of their mothers.
If these cases can be satisfactorily excluded we might postu
late that the prematurity in the remaining cases was due to a 
predisposition on the part of the mothers to have premature 
babies. It would follow that the same predisposition must 
apply to their other children. Therefore, it should be 
possible to show that the incidence of prematurity among the 
other children in these families is unduly high, and that there 
is no difference in the incidence among the children born be
fore and after the child which was prematurely born in 1950, so 
that there can be no question of prematurity on this occasion 
predisposing to prematurity during later pregnancies. Further, 
if the predisposition applies equally to all pregnancies the 
probability that each of the other children will be premature 
should be the same as the average probability calculated from 
the incidence of prematurity among all the other children. 
Therefore it should be possible to show that the distribution 
of prematurity among families of different sizes does not 
differ significantly from the expected distribution on the 
assumption/
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assumption that the average probability applies to each child.
If these points can be demonstrated then it would be reasonable 
to postulate that the prematurity in these cases was due to a j

ipredisposition on the part of the mothers. The first problem 
is to identify those special groups of cases to which this 
hypothesis cannot be expected to apply, and show adequate rea
son for removing these cases from the data.

The first group which must be excepted consists of those 
mothers who were primigravid in 1950 - that is to say, the pre
mature child in 1950 was the result of a first pregnancy. We 
have already quoted the evidence that the risk of prematurity 
in first pregnancies is greater than in later pregnancies and jiltherefore it seems reasonable to assume that some of the pre
maturity among first children can be attributed to the fact 
that they are first, which is a non-recurring attribute. There
fore some of these cases of prematurity among primigravid j
mothers were presumably due to circumstances peculiar to the 
pregnancy in 1950 and cannot be due to a predisposition to pre
maturity, and we would not expect to find as much prematurity 
among the other pregnancies of these mothers as among the 
other pregnancies of mothers who were not primigravid in 1950.

Of the 435 mothers who had other children, 121 were primi- , 
gravid in 1950, and these mothers had another 198 single live- I 
born children of known birth weight, of which 34 (17.2$) were 
premature. By contrast, the remaining 314 mothers who were 
not primigravid in 1950 had 1021 other children of known birth 
weight/
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weight and of these 288 (28.2$) were premature. This differ
ence is significant (Table 19) and supports our assumption 
that some of the prematurity among first children can be attri
buted to the fact that they are first. Accordingly our hypo
thesis cannot be expected to apply to the mothers who were 
primigravid in 1950, and they must be removed from the data.
This leaves 314 mothers who had 1021 children in addition to 
the premature ones born in 1950. If our hypothesis is correct, 
and the risk of prematurity to each of these 1021 children i

i

is the same, we would expect to find that the incidence of 
prematurity among those children born before 1950 would be the 
same as among those bom after 1950. This was found to be 
true, with the exception of one important group of cases.

The number of additional single-born children which each | 
of these 314 mothers had varied from 1 to 9 or more. Thus 
some of them had quite large families and as only five or six 
years had elapsed from the time of the birth of the premature ■ 
child in 1950 to the time at which the mothers were interviewed 
it is apparent that when the family was large many of the child
ren must have been born before the premature child in 1950, so 
that this child and any later ones would be subject to the dis
advantages and dangers associated with high parity. There is 
very little information in the literature about the incidence 
of prematurity among children of high birth rank, but Brillien 
and Richmond (1956) showed that in social classes III, IV and 
V the prematurity rate for sixth and subsequent births rises 
to/
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to nearly 18$. Thus, to revert to our own material, in these 
cases in which the mother has had a large family, it ia possi
ble that the later members, often including the child born in 
1950, were subject to an influence tending to result in pre
maturity, and the earlier pregnancies of these mothers would 
not be subject to this influence. This is borne out by the 
data. In Table 20 the 314 cases are divided according to the 
number of other single-born children which the mother had, 
varying from 1 to 9 or more. At each family size the incid
ence of prematurity among those children born before 1950 and 
among those born after 1950 are shown separately. (The few 
twins in these families have not been included in reckoning 
family size.) It is obvious that until the number of other 
children exceeds 5 there is no difference in the incidence of 
prematurity before and after 1950. When the total incidence 
of prematurity among those children born before 1950 in families 
in which the number of additional children did not exceed five 
is compared with the total incidence in these families after 
1950 the difference is not significant (Table 21). When there 
have been six or more additional children the pattern is quite 
different, and with the exception of the few families in which 
there were nine or more additional children, the incidence of 
prematurity after 1950 is greater than before. When the tot
als are compared the difference is significant (Table 22).

Therefore it is apparent that in families which had six
or/
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or more additional children (i.e. total family of seven or 
more) a new influence leading to prematurity has begun to

|
assert itself at some stage in the mothers1 reproductive 
careers, so that it cannot be suggested that the risk of pre
maturity to the other children in these large families is uni
form. The later children are obviously subject to a greater 
risk. We cannot therefore expect that the hypothesis will 
apply to these cases, and accordingly the 54 families contain
ing a total of seven or more children must be withdrawn from 
the data.

We are now left with 260 mothers who had a total of 653 
single-born children in addition to the one born in 1950, and 
of these 195 (29.8$) were premature. The ages of these mothers 
at the time at which they had the premature child in 1950 varied 
from under twenty years to thirty-five years or more. How it 
has been shown that the risk of prematurity in births after the 
first is least between the ages of twenty-six and thirty-five 
years (Douglas,1950). Therefore some of these 260 mothers had 
their premature children in 1950 at a time when they were not 
within the age group with the least risk, and the prematurity 
on that occasion may have been due to the risk attached to the 
maternal age at that particular time. As this same risk would 
not apply at other periods in their reproductive careers it is 
probable that some of the other children of these mothers would 
be subject to a lesser risk of prematurity. Table 23 shows 
these/
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these 260 cases divided according to the mothers* ages when 
the premature children were born in 1950. In each maternal 
age group the incidence of prematurity before and after 1950 
is shown, along with the total incidence. The striking feat
ure shown by this table is that when the mother had been thirty- 
five years or older in 1950, most of her other children had been 
born before this date, and the incidence of prematurity among 
them was less than among the other children of mothers who had 
been younger in 1950. When the incidence of prematurity among 
the other children of the mothers who had been thirty-five 
years or older in 1950 is compared with the incidence among 
the other children of all the younger mothers, the difference 
is significant (Table 24). We are therefore justified in con
cluding that some of the prematurity in 1950 among mothers who 
were then thirty-five years or older was due to the additional 
risks of maternal age, and as most of their other children had 
been born earlier, the risk of prematurity to the children of 
these mothers was not uniform and our hypothesis cannot apply 
to them. Accordingly, the fifty-eight mothers who were aged 
thirty-five or more in 1950 must be removed from the data.

We are now left with 205 mothers who were not primigravid 
in 1950, whose total family size did not exceed six single 
live-born children (i.e. the premature in 1950 and five others) 
and who were less than thirty-five years old in 1950. These 
205/
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205 mothers had a total of 514 other children of whom 163 
(31.7$) were premature. The incidence of prematurity among 
the other children in these families is therefore unduly high, 
and by eliminating the large families we have been left with 
families in which the incidence of prematurity among the child
ren born before 1950 is almost the same as among those born 
after 1950 (Table 21). It seems possible that all those cases 
in which some circumstance peculiar to the pregnancy in 1950 
might have been responsible for the prematurity on that occas
ion have been eliminated, but before considering in detail the 
exact distribution of prematurity in these families it is 
necessary to consider a number of other factors which may be 
thought to have been respohsible in 1950, although in fact none 
of them appears to be important.

In certain of these 205 cases it was known that labour was
induced in 1950, or the child was delivered by Caesarean Sect
ion, or the mother at that time was not in good health. It 
might be held that these are features of the pregnancy in 1950 
which are exclusive to that pregnancy, and if it is accepted 
that they might account for the prematurity in 1950, then we 
would not expect these women to have as high an incidence of 
prematurity among their other children as the remainder of the 
women.

It was known from the records that in twelve cases out of
the 205 labour had been induced in 1950. It is possible that
labour/
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labour was induced in a few other cases also, but it is only 
in these twelve that the information is reliable. Now it is 
doubtful whether induction of labour is often responsible for 
prematurity which would not otherwise occur. Nor instance, 
Sandifer (1944), in analysing the causes of prematurity in 
1000 cases of premature birth at Queen Charlottefs Hospital, 
stated that the cause was unknown in 572, that the prematurity 
was the result of induction of labour in 319 and that it was 
associated with abnormal maternal or foetal conditions without 
induction of labour in the remaining 309. In the 319 cases 
in which labour had been induced, the four main reasons for 
induction were toxaemia (205), placenta praevia (30), accid
ental ante-partum haemorrhage (20) and eclampsia (16). Of 
the 309 cases with an associated complication in which labour 
was not induced, multiple pregnancy accounted for 178. If 
these are excluded, the main complications in the remaining 
131 were toxaemia (38), accidental ante-partum haemorrhage 
(28), foetal abnormality (18) and placenta praevia (13). Thus 
the same abnormalities appear in much the same order in both 
li&s, and it seems reasonable to conclude that induction is 
usually resorted to when the child is likely to be delivered 
prematurely in any case, although perhaps as a premature still
birth rather than as a premature live birth. In Sandiferfs 
cases toxaemia is the main reason for induction, and also the 
commonest abnormality in the non-induced group. Donald (1955) 
states HIt is to be noted that pre-eclamptic toxaemia is a 
cause/
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cause of prematurity more through the need to terminate preg
nancy than through its own direct effects on the woman although, 
less often, it may kill the baby in utero, thus causing the 
premature still-birth of a macerated f o e t u s I t  is thus open 
to doubt whether induction is frequently a cause of prematurity 
which would not otherwise occur, except perhaps in a few cases 
in which labour might be induced to prevent erythroblastosis 
foetalis, and possibly on rare occasions to prevent disproport
ion*

The problem at the moment is to decide whether or not to 
regard induction of labour in 1950 as a feature of that preg
nancy which would cause prematurity on that occasion only,and 
would not influence the other pregnancies of the same mother.
On the evidence available it seems more likely that induction 
is an indication of circumstances which might have resulted in 
prematurity in any case, and the same circumstances could arise 
during the other pregnancies of the same mother. In fact the 
incidence of prematurity among the other children of the mothers 
who had an induction of labour in 1950 was 21.4^ (Table 25), 
which does not differ significantly from the incidence in the 
remaining cases.

Much the same argument applies to cases delivered by 
Caesarean Section. In this group of 205 women there were 10 
such cases, which were delivered by Caesarean Section in 1950. 
The fact that this operation was undertaken at a time when the 
baby/
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baby was still small probably indicates that a difficult pre
mature delivery was anticipated or that there was a danger of 
foetal death which would have resulted in a premature still
birth. In either case the operation cannot be regarded as the 
primary cause of the prematurity on that occasion, and the cir
cumstances which led to the section being performed may on other 
occasions have led to premature delivery. The incidence of 
prematurity among the other children of the 10 mothers who were 
delivered by Caesarean Section in 1950 was 23*1$ (Table 26), 
which does not differ significantly from the incidence in the 
remaining cases.

Since both induction of labour and Caesarean Section re
sult in an artificial termination of pregnancy, and the numbers 
in each case are small, the cases have been combined in Table 
27. Even combined the incidence of prematurity among the other 
children in these cases does not differ significantly from the 
incidence in the remaining cases.

In 44 cases the mother was suffering from some greater or 
lesser degree of ill-health at the time of the pregnancy in 
1950. It is therefore possible that this was responsible for 
the prematurity on that occasion, and as it is unlikely that 
these mothers would all suffer from the same degree of ill-health 
during their other pregnancies, particularly when the illness 
had been an acute one, it might be thought that the incidence of 
prematurity among their other children would be less than among 
the other children of women who had been in good health in 1950. 
However, we have already drawn attention to the evidence (Sandi- 
fer,/
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(Sandifer,1944; Drillien,1947) that maternal ill-health as a 
cause of prematurity has been considerably overrated, and the I
information available from the present investigation appears 
to agree with this.

In 33 cases the health of the mother was said to have been 
ffair! in 1950. This was decided mainly on the evidence of the 
Health Visitor, who made her notes at the time, but it was check
ed by questioning each mother when she was seen in 1955 or 1956. 
These 33 cases consisted mainly of mothers who were said to 
have been anaemic or debilitated or who gave a history of minor 
illness during the pregnancy in 1950. In these cases the in
cidence of prematurity among the siblings of the child born in 
1950 was 26.0fo (Table 28) which was not significantly less than 
the incidence in the remaining cases.

In 11 cases the health of the mother was described as 'bad* 
in 1950. Several of these mothers had respiratory tuberculos
is and the remainder had an acute illness such as pneumonia or 
severe chronic illness. In these cases the incidence of pre
maturity among the siblings of the child born in 1950 was 25.0$ 
(Table 29), which was not significantly different from the in
cidence in the remaining cases.

Since the numbers were small, the 44 cases with 'fair* or 
!badf health have been combined, but again the incidence of pre
maturity is not significantly less in the families of these 
mothers than in the families of the remaining mothers who were 
in good health in 1950 (Table 30).

There is thus no reason to suppose that the mothers who had 
induced/
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induced labour or were delivered by Caesarean Section in 1950, 
or who were not in good health at that time, were any less 
likely to have premature babies on other occasions than the re
maining mothers who did not have any of these special charact
eristics in 1950,and these cases need not be removed from the 
data.

It therefore seems possible that our hypothesis could apply 
to this group of 205 cases, because there appear to be no ex
traneous circumstances associated solely with the pregnancy in 
1950 which had any significant responsibility for the premat
urity on that occasion. We can now proceed to examine the 
distribution of prematurity in these 205 families in more de
tail. Each family contained a premature child which was born 
in 1950, and the cases were originally selected because of 
this. This child must therefore be excluded from further 
consideration. In addition to these children, there were 514 
other single live-born child2Hi,of which 163 (31.7$) were pre
mature. But these 163 other premature children were all mem
bers of 105 families, so that the 205 families consisted of 
100 families containing 223 additional children of known birth 
weight, none of whom had been premature, and 105 families con
taining 291 additional children of known birth weight,of whom 
163 (56.0$) had been premature. Does this mean that the child
ren in these 105 families were necessarily more likely to have 
been premature than the children in the 100 families in which 
prematurity had occurred only once, in 1950? In other words, 
we have to decide whether we can regard the mothers of these 
205/
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205 families as a homogeneous group, all showing a predis
position to prematurity, or whether we must divide them into 
a group of 105 showing habitual prematurity, and a group of 
100 showing prematurity as an isolated and non-recurring feat
ure of their reproductive careers.

We know that the number of additional children in each 
family varied from 1 to 5. Thus if all the mothers had a 
predisposition to prematurity the number of opportunities 
which they had to demonstrate this varied with family size, 
let us suppose that the probability that any one of the addit
ional children in these 205 families will be premature is the 
same in each case and that there is no difference between the 
100 families in which none of the additional children were pre
mature and the 105 families in which some of them were premat
ure. If we denote the probability that a child will be pre
mature by p, then since 31*7$ of these additional children 
were premature, p in this case will have a value 0.317* Simi
larly if we denote the probability that a child will not be 
premature by q, then q will have a value of 0.683; p + q = 1.
How if under these circumstances a mother has one additional 
child there are two possibilities - either it will be premature 
or it will not. The probability that it will be premature is 
p and the probability that it will not is q. How in this group 
of 205 cases 44 mothers had one additional child. Therefore, 
since the probability that each child will be premature is p, 
we would expect that 44 x p mothers would have had a premature 
child,/
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child, and since the probability that each child will not 
be premature is q, then 44 x q mothers would not have had 
a premature child. If p has the value 0.317 and q has the 
value 0.683, we would expect that in 44 x 0.317 or 13.9 cases 
the child would be premature and in 44 x 0.683 or 30.1 cases 
it would not. In fact in 16 cases the child was premature 
and in 28 cases it was not, and these observed values do not 
differ significantly from the expected values on the assumpt
ion that the probability that each child will be premature 
is 0.317* These figures are shown in the first line of 
Table 31.

Let us consider now the mother who has two additional 
children. There are three possibilities in each family.
Both children may be premature, one may be premature and one 
not, or neither of them may be premature. Reverting to the 
symbols p and q, the probability that any of these events will

poccur is given by the expansion of (p + q) • This gives us 
p2 + 2pq + q̂ , where p2 is the probability that both children 
will be premature, 2pq is the probability that one will be pre
mature and one not, and q̂  is the probability that neither of 
them will be premature. Out of this group of 205 families,
70 had two other children, so that we would expect that in 
70 x p2 cases both children would be premature. If p has 
the value 0.317 this gives an expected number of 7, compared 
with an observed number of 10. Similarly the expected number 
of cases in which one child is premature and one not is given
by/
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by 70 x 2 pq, which is 30.3 and the observed number is 22.
Also, the expected number of cases in which neither child

pis premature is 70 x q , which is 32.6 and the observed num
ber is 38. These figures are given in the second line of 
Table 31 and again the expected values and observed values do 
not differ significantly.

In the same way if a mother has three additional children 
the possibilities are that all three are premature, or that 
two are premature and one not, or that one is premature and 
two not, or that none are premature. The probability that 
any of these events will occur is given by the expansion of 
(p + 0.)̂ * This gives p3 + 3 p^q + 3 pq2 + q3f where p̂  is

pthe probability that all three will be premature, 3 P I  that 
two will be premature and one not, 3 PQ.2 that one will be pre
mature and two not, and q? that none will be premature. Now in 
the group of 205 families, 39 had three other children and 
giving p the value Q£17 and q the value 0.683 we can calculate 
the expected number of cases showing prematurity three times, 
twice, once, or not at all, and this can be compared with the 
observed numbers. These figures are shown ih line 3 of Table 
31 and again the expected and observed values do not differ 
significantly. Similar calculations have been made for mothers 
having four and five additional children, and the expected and 
observed numbers are shown in lines 4 and 5 of Table 31* In 
neither case do they differ significantly.

Thus,/
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Thus, looking at Table 31 as a whole, it has been shown 

that no matter how many additional children a mother may have 
had, the observed number of times each possible combination of 
premature and non-premature children occurs does not differ 
significantly from the expected number. There does, however, 
appear to be a tendency for the number of mothers with no pre
mature children to exceed the expected number and also for the 
number of mothers with all their children premature to exceed 
the expected number, but even if the values of "X for each 
line of the table are added the probability that these differ
ences are due to chance is still greater than the significant 
value of 0.05. Therefore there is no reason why the hypothesis 
that the probability that each of these other children will be 
premature is the same should be rejected, and as the total 
number of cases, 205, is fairly large, this can be asserted 
with some confidence. This means that there is no reason to 
suppose that the children of the 105 mothers in whose families 
prematurity occurred more than once were necessarily any more 
likely to have been premature than the children of the 100 
mothers who had a premature child once only. It is of course 
true that our method of selection may not have excluded all the 
cases in which the prematurity in 1950 was related to circum
stances peculiar to that pregnancy, and it may be that there 
are a few cases in which prematurity really is habitual so that 
almost every child will be premature. Such cases may have 
accounted/
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accounted for the slight and insignificant excess of women 
who had no other prematures and women who had the maximum 
possible number, but the number of such cases must be very 
small indeed.

To sum up the argument which has been presented so far, 
we started with 515 women who had premature babies in 1950.
In 80 cases no conclusion could be drawn about predisposition 
to prematurity because they had no other single live-born 
children. Of the remaining 435 who did have other children, 
some of them had their premature child in 1950 in circumstances 
in which the risk of prematurity was increased. One hundred 
and twenty-one cases were excluded because the child was the 
result of a first pregnancy, 54 because the family contained a 
total of seven or more single-born children and 58 because the 
mother had been 35 years or older at the time her premature 
child was born in 1950. When these cases had been withdrawn 
from the data, we were left with 205 families, which contained 
514 single-born children in addition to the premature children 
born in 1950, and of these 514 children 31.7$ were premature. 
The hypothesis was then put forward that in these 205 families 
the probability that each of the other children (i.e.apart 
from the one bora in 1950) would be premature was the same.
As the distribution of prematurity throughout these families 
does not differ significantly from the expected distribution 
if the risk of prematurity to each child was the same, there 
is no reason for rejecting this hypothesis.

The/
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The object of this section was to consider the proposition 

that, with certain exceptions, prematurity might be due to a 
predisposition on the part of certain mothers to have premature 
babies, and it was argued that if certain criteria could be 
fulfilled this would be a reasonable proposition. It is now
submitted that if we allow the exclusion of those mothers who 
were primigravid in 1950, who had large families, or who were 
35 years or older in 1950, these criteria have been fulfilled. 
It has been shown that the incidence of prematurity among other 
children in the remaining 205 families is unduly high, that it 
does not differ significantly before the premature child was 
born in 1950 and after, and that the distribution of prematurity 
throughout families of different sizes does not differ signifi
cantly from the expected distribution on the assumption that 
each child had an equal chance of being premature. Therefore 
the proposition that prematurity in these cases is due to a 
predisposition on the part of the mother is a reasonable one.

This conclusion of course applies only to the 205 cases 
which were left after the exclusion of all those cases in which 
factors associated with additional risk of prematurity might 
have operated in 1950. The method of exclusion was clumsy and 
arbitrary and involved the complete exclusion of all these 
cases. It was noted, however, that the incidence of prematur
ity among the other children of these excluded cases was also 
unduly high. For example, 17.2/ of the later children of the 
121/
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121 mothers who were primigravid in 1950 were premature, and 
23.0^ of the other children of the 58 mothers who were 35 years 
or older in 1950 were premature. It is therefore probable 
that in quite a substantial proportion of these cases the pre
maturity was also due to the same maternal predisposition, al
though such cases cannot be identified precisely. If this is 
the case, then it is possible that more than half of all pre
maturity is due to a predisposition on the part of the mother. 
It is important to consider the possible reasons for such a 
predisposition, but before doing so two other matters must be 
considered.

So far we have considered only the circumstances in which 
the pregnancy in 1950 took place and have ignored the charact
eristics of the pregnancy itself. Bor instance, it has already 
been mentioned that in any sample of premature children being 
investigated, 30^-40^ of the so-called premature children are 
in fact small mature infants of low birth weight. The aetio
logy of prematurity* in these cases is obviously quite differ
ent from the aetiology in cases in which the period of gestat
ion has been abnormally short. Since it has not been possible 
to disprove the hypothesis that the risk of prematurity to all 
the children of certain mothers is the same, it follows that 
the tendency for prematurity to occur several times in one 
family cannot be due solely to one or other of these two main 
types of prematurity, but must be a characteristic of both 
types./
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types, Nevertheless it is important to examine in detail 
the birth weights of the other children in families in which 
these two main types of prematurity have occurred,

Further, although it has been shown that there is no good 
reason for supposing that prematurity is caused by obstetric 
complications, there is no doubt that there is an important 
association between them. It is therefore worth examining the 
data to see whether the presence of a complication during the 
pregnancy in 1950 has any relationship to the incidence of pre
maturity on other occasions.

These points will be examined in relationship to the 205 
cases in which it appeared to be reasonable to presume that 
the prematurity in 1950 was due to a predisposition on the part 
of the mother. It has been shown that there is no reason to 
suppose that the risk of prematurity to each of the children of 
these mothers was not uniform. There is thus no reason to 
suppose that the 100 mothers who did not have any premature 
children apart from the ones born in 1950 were any less liable 
to have premature children than the 105 mothers who actually 
did have premature children more than once. It is therefore 
justifiable to compare the total incidence of prematurity among 
the additional children of different groups of these 205 mothers 
and if the difference is significant to conclude that one group 
is more liable to have premature children than the other.

This approach will be made to examine the incidence of 
prematurity in families in which it was due to low birth weight 
at/
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at term as opposed to short gestation, and to examine the in
fluence of complications of pregnancy in 1950 on the incidence 
of prematurity among other members of these families.
RELATIONSHIP BETWEEN BIRTH WEIGHT AND PREDISPOSITION TO PRE-MAIURIIY ““ ------

The real purpose of this section is to compare the incid
ence of prematurity in those families in which the prematurity 
in 1950 was due to low birth weight at term with the incidence 
in those families in which it was due to an abnormally short
period of gestation. The first difficulty which arises is
that estimations of duration of pregnancy are not sufficiently 
reliable to be used to allocate individual cases into these two 
groups. It will be seen, however, from Table 32, that the 
majority of the full-time pregnancies have resulted in prem
ature* children with fairly high birth weights and the majority 
of the short pregnancies have resulted in children with low 
birth weights. As birth weights are more reliable in individ
ual cases than the reported duration of pregnancy it is more 
satisfactory to divide the cases according to birth weight, 
bearing in mind that the influence of the full-time children 
will be exerted mainly in the heavier weight groups.

In Table 33 the 205 children born in 1950 have been divid
ed into four birth weight groups and the incidence of prematur
ity among the siblings of the children in each group is shown. 
The incidence of prematurity among the siblings of the lightest 
children is rather low (22.7 )̂ but the number involved is small 
and/
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and with this exception it appears that the mothers of the 
lighter children in 1950 are more likely to have premature 
children on other occasions than the mothers of the heavier 
children. For convenience the cases in the two lower weight 
groups have been combined and compared with those in the two 
higher weight groups. The difference in the incidence of 
prematurity among the siblings of children in these two com
bined groups is significant.

Since prematurity has been defined on the basis of birth 
weight this difference might simply mean that the siblings of 
the lighter premature children had a lower average birth weight 
than the siblings of the heavier premature children. The ex
planation, however, is more complicated than this, because it 
was found that lighter premature children also had a higher 
proportion of siblings with birth weights of 7 lbs. or more.

Reference has already been made to the significance which 
is attached to a birth weight of 7 lbs. or more. It is being 
used as a rough guide to the number of children who had a 
fnormalf birth weight, and although a few children may have a 
high birth weight because of post-maturity or maternal diabetes, 
the number of such cases must be small.

It is of course useful to consider the number of siblings 
with birth weights of 7 lbs. or more in relation only to the 
number of siblings which were not premature. This is done 
in Table 34 and it will be seen that the lighter children had 
a/



• 100.
a higher proportion of non-premature siblings with birth 
weights of 7 lbs. or more than the heavier children. The 
gradient is slightly different from the one shown for premature 
siblings in Table 33 and it is convenient to group together the 
cases in the three lightest birth weight groups and compare them 
with the cases in the heaviest group. When this is done the 
difference is found to be significant.

Thus, if we take these two findings together - the proport
ion of siblings which were premature and the proportion which 
had a birth weight of 7 lbs. or more - it is apparent that the 
lighter premature children had a higher proportion of both pre
mature siblings and non-premature siblings with birth weights 
of 7 lbs. or more. That is to say, a higher proportion of the 
siblings were at one or other extreme of the birth weight dis
tribution than was the case if the premature child in 1950 had 
been fairly heavy. The combined figures are shown in Table 35 
and it will be seen that the variation in the total number of 
siblings which were either premature or 7 lbs. or more at birth 
is significant. Therefore, whatever the mean birth weights of 
the siblings may be, we can conclude that the birth weight dis
tribution of the siblings differs radically with differences in 
the birth weight of the premature child born in 1950.

This difference is almost certainly due to the presence of 
most of the full-time children of low birth weight among the 
heavier premature children. We have already referred to the 
evidence (Karn, Lang—Brown, MacKenzie and Penrose, 1951) that there 
is/
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is a correlation or degree of likeness between the birth 
weights of the children of the same mother. Thus when a 
mother has had a full-time child of sufficiently low birth 
weight to be classified as premature, that is an indication 
of a tendency to have small babies. Therefore all the other 
babies of such a mother are likely to be small, some of them 
sufficiently so to be classified as premature, and few of them 
are likely to have birth weights of 7 lbs. or more. On the 
other hand, in the remaining cases of prematurity in which the 
pregnancy did not run its full course, the birth weight on that 
occasion is not a proper indication of the usual birth weights 
of the children of these mothers, and they do not necessarily 
tend to have children of low birth weight after normal preg
nancies. Hence, many of the other children of these mothers, 
if they escape prematurity, have birth weights of 7 lbs. or 
more. What is perhaps more interesting is the fact that the 
mothers of these children also have such a high proportion of 
prematures among their other children. Thus no matter whether 
the prematurity in 1950 was due to low birth weight at term or 
to interruption of the pregnancy, there is a similar tendency 
to prematurity on other occasions. Since the two groups of 
cases are so radically different in origin we would expect that 
the prematurity on these other occasions would be due to the 
same causes as in 1950. Bearing in mind that the full-time 
'premature'/
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•premature1 children tended to be of fairly high birth weight, 
and the premature children of interrupted pregnancies of low 
birth weight, it should be possible to show similarity between 
the birth weights of the children born in 1950 and any premat
ure siblings which they had.

To show this the cases have been divided into two groups 
according to the birth weight of the child in 1950 - viz. up to 
and including 4 lbs. 15 oz. and over 4 lbs. 15 oz. up to and 
including 5 lbs. 8 oz. (Table 36). The premature siblings 
were divided into the same weight groups and it was found that 
the majority of the premature siblings of the children with 
birth weights up to and including 4 lbs. 15 oz. were in the 
same birth weight group. Similarly the majority of the pre
mature siblings of children who weighed over 4 lbs. 15 oz. up 
to and including 5 lbs. 8 oz. were in the same higher weight 
group. This finding is significant. Thus in both cases the 
majority of the premature siblings fall into the same birth 
weight group as the child in 1950 and thus there is a tendency 
for the birth weights of all the premature children in a family 
to be similar. Therefore, if the prematurity in 1950 was due 
simply to low birth weight at term the prematurity which occurr
ed among the siblings of such children would also be due,mainly, 
to low birth weight at term. This, of course, is not surpris
ing, but it also follows that if the prematurity in 1950 was 
due/
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due to the interruption of a pregnancy before term, then 
most of the prematurity which occurred among the siblings 
of these children was also due to the interruption of preg
nancy before term.

Thus although it is still true to say that if prematurity 
has occurred on one occasion the chances that it will have 
occurred on other occasions during the reproductive career of 
that particular mother are much higher than usual, it is im
portant to recognize that this is due to two different pro
cesses. On the one hand there is a tendency for certain 
mothers to have children of low birth weight, and on the other | 
hand there is a tendency for the prgnancies of certain women

I
to fail to go to term. This, however, does not interfere with ! 
the hypothesis that prematurity in these 205 cases was due to a 
predisposition on the part of the mothers to have premature 
babies. It merely shows that there are at least two differ-

|
ent types of predisposition - one to have babies of low birth
weight, and the other to have abnormally short pregnancies - I

Iboth of which result in prematurity according to the currently j

accepted birth weight definition. i
RELATIONSHIP BETWEEN COMPLICATIONS OP PREGNANCY AND BREDISPOS- 
I'ilON TO PREMATURITY

It has already been mentioned that 192 of the total 515 
pregnancies which resulted in the birth of a premature child 
in 1950 were complicated, and the majority of these complicat
ions were toxaemic in origin. Of the group of 205 cases which 
are/
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are being considered at the moment, 67 of the pregnancies in 
1950 were complicated.

Prom evidence to which reference was made in the section 
on aetiology it is clear that there is a strong relationship 
between prematurity and complications of pregnancy, in that 
prematurity occurs more often in complicated pregnancies than 
in uncomplicated ones. It has been usual to assume that in 
these circumstances the prematurity was caused by the compli
cations, but there is no proof that this is so. Nevertheless 
complications of pregnancy are important accompaniments of 
prematurity and it is worth examining the data to see whether 
there is any relationship between the presence of complications 
during the pregnancy in 1950 and the birth weights of the sib
lings .

The 205 cases have been divided into uncomplicated and 
complicated groups according to whether the pregnancy in 1950 
was complicated or not and in Table 37 the incidence of pre
maturity among the siblings of each group of cases is shown.
It will be seen that the incidence is greater when the preg
nancy in 1950 was uncomplicated, and the difference is signifi
cant. This agrees with the figures reported by Brander (1939) 
who found that in his uncomplicated cases the risk of prematur
ity among the siblings was higher than in his complicated cases. 
He was unable to offer an explanation, and the interpretation 
is not straightforward, but it will be shown later that the 
mothers who had complicated pregnancies in 1950 had a higher 
incidence/
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incidence of still-births and abortions among their other 
pregnancies than the mothers who had uncomplicated pregnancies 
and this excess apparently compensates for their deficiency in 
premature live births. The lower incidence of prematurity 
among these mothers should not be interpreted as a sign of 
better reproductive performance, but is rather the reverse.
This will be discussed again when the incidence of still-births 
and abortions is considered.

Equally important, however, is the finding (Table 38)that 
when the pregnancy in 1950 was complicated a significantly 
higher proportion of the non-premature siblings had birth 
weights of 7 lbs. or more than was the case when the pregnancy 
in 1950 was uncomplicated. This is probably because the major
ity of the mothers who had full-time children of low birth 
weight would have had uncomplicated pregnancies in 1950, and 
these mothers had fewer children with birth weights of 7 lbs. 
or more than the others.

When the cases in the uncomplicated and complicated groups 
are considered according to the birth weight in 1950 it again 
appears that the differences which exist are largely due to 
the concentration of the cases of simple low birth weight in 
the uncomplicated group. Eirst of all, in both groups of 
cases (Tables 39 and 40) it is apparent that the incidence of 
prematurity increases as the birth weight of the child born in 
1950 decreases. In the group in which the pregnancy in 1950 
was/
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was uncomplicated the increase is fairly steady, except for 
the few cases which had birth weights of 3 lbs. 4 oz. or less 
and if the upper two birth weight groups and the lower two are 
combined, the difference is almost significant. On the other 
hand, when the pregnancy in 1950 was complicated the variation 
is less regular and although if the upper two birth weight 
groups and the lower two are combined and compared the differ
ence is significant it is doubtful whether much importance 
should be attached to this.

The numbers of non-premature siblings with birth weights 
of 7 lbs. or more are probably more reliable (Tables 41 and 42). 
Again it is apparent that in both groups of cases the proport
ions with birth weights of 7 lbs. or more increase as the birth 
weight in 1950 decreases, but this is more marked in the un
complicated group than in the complicated one and perhaps the 
outstanding feature is that the two heavier groups of premature 
children of uncomplicated pregnancies had only 42.2/ of non
premature siblings with birth weights of 7 lbs. or more. This 
is much less than any other group of cases. This confirms the 
expectation that the 'premature' children which are actually 
full-time children of low birth weight are concentrated among 
the heavier children of uncomplicated pregnancies.

We can now consider the question of whether there are any 
differences in the reproductive histories of mothers with un
complicated and complicated pregnancies in 1950 to suggest that 
there/
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there is any fundamental difference between the aetiologies of 
prematurity in these two groups of cases. In the first place, 
there is less prematurity in the families in which the preg
nancy in 1950 was complicated, but it will be shown that this 
is offset by more still-births and abortions. Apart from this 
the other differences appear to be due to the fact that those 
cases of 'prematurity1 due to low birth weight at term are 
concentrated mainly in the uncomplicated group. Thus the only 
real difference appears to be that when the pregnancy in 1950 
was complicated there is a tendency for pregnancies to end in 
still-births and abortions rather than in premature live births. 
It could be argued that this difference is one of degree and is 
not fundamental, but discussion of this will be postponed until 
the incidence of still-births and abortions has been considered. 
STIHt-BIRTHS AND ABORTIONS

When the mothers of these 515 premature children were 
interviewed in 1955-56 they were asked if they had had any 
still-births or abortions. In the case of still-births it 
was seldom possible to ascertain the period of gestation or 
the birth weight. However, for reasons which have already 
been given, it is felt that the information about the incidence 
of still-births and abortions is reasonably accurate. Abortion 
is taken to mean the expulsion of the products of gestation 
before the 28th week of pregnancy, unless of course the foetus 
survived and was regarded as a live birth, but it is probably 
as/
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as well not to draw too firm a distinction between abortions 
and still-births.

The 205 mothers in the special group being considered at 
the moment had 654 pregnancies in addition to the 205 which 
resulted in the premature babies in 1950. Of these 654 addit
ional pregnancies, 23 (3.5/) resulted in a still-birth, and 95 
(14.5/) in an abortion. The incidence of abortions is thus 
higher than the estimated 7-11/ given by the Royal Commission 
on Population (1950) so that these women are probably more 
liable than usual to have abortions.

The incidence of both these abnormalities is shown in 
Table 43> in which the cases have been divided according to 
the birth weight of the child born in 1950. The numbers of 
still-births are too small to show any trends, but there is a 
higher incidence of abortions among the pregnancies of the 
mothers who had the lighter children in 1950. If the lower 
two birth weight groups and the upper two birth weight groups j
are combined and compared the difference is significant. Thus 
the women who had the lighter babies in 1950 had not only a 
greater incidence of prematurity in their families than the 
women who had the heavier babies, but they also had a greater 
incidence of abortions.

The next point to consider is the difference between those ; 
cases in which the pregnancy in 1950 was uncomplicated and those 
in which it was complicated. The figures are shown in Table 
44 and it will be seen that when the pregnancy in 1950 was 
complicated/
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complicated the combined incidence of still-births and abort
ions is significantly greater than when the pregnancy was un
complicated. This is in agreement with the findings of Bryans 
and Torpin (1949) who followed up 243 cases of eclampsia for an 
average period of 12 years and found that of their subsequent 
pregnancies 22.9/ ended in still-birth or abortion, so that the 
foetal mortality was about twice as high as would have been ex
pected. A similar conclusion was reached by Banister (1930) 
when he found that in about 30/ of cases who had had either 
eclampsia or pre-eclampsia there was a tendency towards either 
recurrence of the same condition in subsequent pregnancies or 
towards some other complication of pregnancy such as ante
partum haemorrhage, abortion, or intra-uterine death of the 
foetus in later weeks.

Now it was shown that the mothers who had complicated 
pregnancies in 1950 had fewer premature live births in their 
families than the mothers who had uncomplicated pregnancies 
(Table -37) and it has now been shown that they have more still
births and abortions. This leads to the question of whether 
we are entitled to regard prematurity, still-births and abort
ions as one entity and say that the excess of still-births and 
abortions compensates for the deficiency of premature live- 
births. Young (1927) has postulated that there exists an 
abortion - premature birth - toxaemia sequence, and that cert
ain women have a succession of abortions, premature births, 
still-births,/
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still-births and toxaemie pregnancies, but these same women 
are capable of having perfectly normal pregnancies. Young 
attributed this to an unknown "X" factor. Malpas (1938) 
described cases with recurrent toxaemia and sequential abortion 
and apparently accepted the existence of an abortion - still
birth sequence due to recurrent toxaemia. It has also been 
accepted by others (Breakey,1932; Bryans and Torpin,1949) al
though Young's conception of an "X" factor as a morbid influence 
is not necessarily accepted. However, if it is accepted that 
the abortion - premature birth - toxaemia complex is a real 
entity then we are bound to think in terms of a common aetio
logy.

In our own data the fact that the women who had the light- : 
est children in 1950 had not only the highest incidence of pre
maturity among their other children but also the highest incid
ence of abortions suggests that there is some relationship be
tween abortions and prematurity. Further, it is known from 
the Annual Reports of the Chief Medical Officer of the Ministry 
of Health that about half of all still-born babies are premat
ure.

There is therefore some justification for regarding pre
mature births, abortions, and still-births as part of one en
tity, and when this is done it is found (Table 45) that the 
combined incidence of prematurity, abortions and still-births 
among all the other pregnancies of mothers who had uncompli
cated pregnancies in 1950 is 43.7/, while the incidence among 
the other pregnancies of mothers who had complicated pregnan
cies/
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pregnancies in 1950 is 41.7/. There is thus very little 
difference between the incidence of prematurity, abortions 
and still-birth taken together and the real difference lies 
in the fact that when the pregnancy in 1950 was complicated 
there is a tendency for pregnancies to end as still-births 
or abortions rather than as premature live-births. There is 
therefore no quantitative difference in reproductive perform
ance, but there is a qualitative one. Again there is nothing 
in this to interfere with the hypothesis that prematurity in 
these 205 women is due to a predisposition on the part of the 
mother.
DISCUSSION

The findings which have to be interpreted are briefly as 
follows. Certain women apparently have a tendency to have 
premature babies, and their reproductive histories are charact
erised by a very high incidence of prematurity, and by an in
cidence of abortions which is probably abnormally high, espec
ially if their premature children were very small. At the same 
time these women have shown that they are perfectly capable of 
having babies of normal birth weight. Differences in the 
birth weight distributions of the children of different groups 
of mothers are largely due to two facts - that a number of 
full-time children of low birth weight are classified as pre
mature according to the birth weight definition and that when 
the pregnancy in 1950 was complicated the quality of reproduct
ive performance tended to be worse.

Any/
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Any interpretation which is placed upon these findings 

must take into account the significance of the complications 
which occurred during some of the pregnancies in 1950. To 
hold that the complications which occurred in 1950 stood in 
causal relationship to the prematurity on that occasion would 
not allow a rational explanation of the observations,because 
it is then necessary to assume that the prematurity in the un
complicated cases was due to other unknown causes. This is 
hardly consistent with the striking similarity in the reprod
uctive performances of the two groups of mothers, the only 
difference being a tendency for the mothers who had complicated 
pregnancies to have still-births and abortions instead of pre
mature live-births, and some differences due to the concentrat
ion of full-time children of low birth weight in the uncomplic
ated group of cases. There is, however, no sound justificat
ion for the belief that prematurity is due to the complications 
of pregnancy which often accompany it. It is more reasonable 
to suggest that the prematurity and complications have a common 
origin, and there is some evidence to support this view.
Walker and Turnbull (1953) showed that the foetal haemoglobin 
is abnormally high in the presence of toxaemia and placenta 
praevia, or if there was a history of threatened abortion, and 
this of course indicated that the foetus had suffered from 
anoxia. They also found a high foetal haemoglobin in babies 
which were born prematurely and since the foetal haemoglobin 
was raised even in babies which were premature for unknown 
reasons/
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reasons it could not be said that the foetal anoxia was due 
to the presence of complications. It seems more likely that 
the same process was responsible for both the prematurity and 
the toxaemia, which may appear separately or together, and 
interference with the oxygenation of the foetus was in some 
way part of this process.

On this basis a rational explanation of the observations 
in the present survey is possible. We are dealing with a 
group of mothers who apparently all have a predisposition to 
have premature babies, and yet are quite capable of having 
normal babies. We have shown that this predisposition is 
made up of two components - a predisposition to have full-time 
babies of low birth weight, and a predisposition to have ab
normally short pregnancies - both of which result in prematur
ity according to the birth weight definition. There is evid
ence, which has been quoted earlier (Baird,1945b; Baird and 
Illsley,1953), of a relationship between maternal height and 
the occurrence of prematurity, and there is also evidence 
(Drillien,1957) that this relationship is particularly assoc
iated with full-time 'prematurity'. Drillien showed that, 
if the mothers of 'premature' children were divided into two 
groups, those delivered prematurely and those delivered at 
term, the mothers of the full-time 'premature' babies were 
smaller than the mothers of babies delivered before term. If 
we consider this along with the evidence that there is an 
association/
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association between maternal height andhlrth weight (Walton 
and Hammond,1938; Thomson, 1951? Tanner,Healy,Lockhart,Mac- 
Kenzie and Whitehouse,1956), and the evidence that there is 
a degree of likeness between the birth weights of siblings 
(Earn, Lang-Brown, MacEenzie and Penrose ,1951), it seems prob
able that the predisposition to have full-time babies of low 
birth weight is largely due to small maternal stature. This 
small maternal stature may be due to poor nutrition in child
hood, as Baird (1945b) suggested, or to genetic causes, a
possibility which Martin (1954) thought could not be dismissed. 
However, the result of this small maternal stature seems to 
be that the average birth weight of the children of these 
mothers is reduced, so that a certain proportion of them are 
classified as premature.

The majority of the mothers of premature babies have a 
predisposition to have abnormally short pregnancies, and it is 
this important group which we must consider now. It has been
shown that the prematurity in the families of these mothers
occurs in apparently random fashion, so that the risk of pre
maturity to each child must be the same. This suggests that 
there is some form of control over the proportion of children 
in these families who will be premature, so that a certain 
proportion of the pregnancies of these mothers apparently 
cannot go to term. We are therefore faced with the problem 
of why, in a certain proportion of pregnancies, these mothers 
go into labour before the end of the normal gestation period.

The/
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The way in which labour is initiated at the end of a 

normal pregnancy is not known, but it can be regarded as a 
reaction between the mother on the one hand and the products 
of conception on the other. Whatever the exact mechanism 
may be, it is presumably the products of conception which 
initiate the onset of labour, while the mother thereafter 
plays the active role. Now in the cases under consideration 
we have a group of mothers who go into labour prematurely in 
a proportion of their pregnancies, but we know that these 
same mothers are also capable of having pregnancies which go 
to term and result in babies of normal birth weight. It 
therefore seems unlikely that the explanation of the early 
onset of labour, when it occurs in these cases, is to be found 
in the mothers. In the first place, it is probably the funct
ion of the products of conception to initiate labour, and fur
ther, the mothers have demonstrated that they are capable of 
maintaining some of their pregnancies to term. It is more 
likely that the fault is to be found in those foetuses which 
are born prematurely. In other words, a certain proportion 
of the foetuses of these mothers must have some property or 
attribute which causes their mothers to go into labour pre
maturely, while the remainder of the foetuses of these mothers
do not have this property.

There are two ways in which these foetuses could acquire 
such a property - as a result of environmental influences, or 
by inheritance. In this particular case it seems unlikely 
that/



116.
that environmental influences are responsible. The foetus 
is peculiarly protected from external influences of this 
sort and in any case it is highly improbable that such in
fluences would result in a random distribution of prematurity 
throughout these families. The other way in which such a 
property could be acquired is by inheritance. We have so 
far talked about the mothers having a predisposition to pre
maturity but although the mothers may exert some modifying 
influence it is really the matings of a particular man and 
woman which have resulted in the premature children, for with 
few exceptions we were dealing with ordinary family units.
That certain of the foetuses from such matings should inherit 
some peculiar quality which causes their mothers to go into 
labour prematurely is perfectly feasible. We can only make 
very tentative suggestions about how this may actually be 
brought about, but no doubt some pathological train of events 
is involved. It has been shown (Walker and Turnbull,1953) 
that foetal anoxia is a feature common to prematurity and a 
number of complications of pregnancy, and it is not impossible 
that these are all manifestations of the same process. It 
might be that the appearance of these manifestations is in
fluenced by modifying circumstances, but this does not invali
date the basic suggestion that the prematurity in these cases 
is due to a maternal-foetal reaction resulting from the genetic 
constitution of the foetus.

This/
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This theory would be supported by any evidence which 

showed that prematurity occurred more frequently than would 
be expected among the relatives of the parents of premature 
children. Brander (1939) gave many instances of families 
in which prematurity had occurred in several branches of the 
family, or in several generations, but declined to conclude 
that there was a hereditary predisposition because in so many 
cases another possible cause was present. Such other causes, 
however, consisted of accidents, intercurrent illness,pyelitis 
and paternal alcoholism, and it is doubtful whether these 
should have been allowed to stand in the way of accepting the 
possible influence of heredity. Martin (1954), in comparing 
a large sample of primiparous mothers of premature children 
with a similar sample of mothers of full-time children,reported 
that 28.1/ of the premature group claimed that either their 
mothers or their siblings, or both, had been premature, compared 
with 17.9/ of the control group, and this difference was sign
ificant.

Oui? present material has yielded similar evidence,although 
it has been looked at from a different direction. In the 
course of the enquiry the mothers were asked whether they them
selves or their husbands had been premature, or if they knew 
of any other children in their families who had been premature 
or had low birth weights, or of any in the families of their 
husbandso Only those cases in which the mother seemed reason
ably/
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reasonably sure of the facts were considered to have a 
positive family history of prematurity. It is recognised 
that information of this sort is not above suspicion, but 
it is hoped that the error, if any, will be that some cases 
with a positive family history have been excluded but that 
none without it have been included. In this way it was 
found that out of the total of 515 cases there was a positive 
family history in 111, or 21.6/. It was particularly in
teresting that of these 111 cases the history was on the 
father's side in 35 (31.5/)® As the informant was nearly 
always the mother, who is likely to know less about her hus
band's family than about her own, it may be that a positive 
family history is as common on the father's side as on the 
mother's. There is no doubt that failure to elicit a family 
history of prematurity was often due to ignorance. It might 
be thought that older women with larger families would be 
better informed and would thus be more likely to give a posi
tive family history if it existed. This, however, does not 
appear to be the case and Table 46 shows the proportion of 
women giving positive histories, according to the number of 
previous pregnancies which they had had at the time the pre
mature child was born in 1950. Although there seems to be 
a slight gradient with increasing parity, this is not signi
ficant and this possibility of bias can be rejected.

Now if the genetic constitution of the foetus is related
to/
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to the occurrence of prematurity we would expect to find 
more prematurity among the children of parents with a family 
history of prematurity than among the children of parents 
without such a history. We have, however, divided the cases 
into aetiological groups, and these groups must be considered 
separately. It will be recalled that only 435 of the 515 
mothers had any other single live-born children, and in 205 
out of these 435 cases the occurrence of prematurity in 1950 
was apparently not related to extraneous influences and the 
distribution of prematurity throughout these families did not 
differ significantly from the expected distribution on the 
assumption that the risk of prematurity to each child was the 
same. From this we have suggested that the prematurity in 
these 205 families, apart from the 'prematurity' due to low 
birth weight at term, was due ultimately to the genetic con
stitutions of the foetuses concerned, and, if this is so, the 
fact that a family history of prematurity was elicited ought 
not to make any difference to the incidence of prematurity in 
these families. Presumably the genetic mechanism is function
ing in any case and whether or not we obtained a family history 
would depend on the chance distribution of prematurity among 
the relatives, the number of relatives, and how much the par
ents knew about them. This expectation is confirmed in Table 
47 which shows that the incidence of prematurity among the 
other children of these 205 mothers is the same, whether there 
was a family history of prematurity or not.

The position regarding the remaining 230 mothers out of
the/
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the 435 who had other children is quite different. It was 
shown that in these cases there was reason to believe that some 
of the prematurity in 1950 was due to special circumstances 
which applied exclusively to that pregnancy and did not apply 
to the other pregnancies of these mothers. Although only some 
of the prematurity would be due to these special circumstances 
it was necessary to withdraw large groups of cases from the 
data because there was no means of identifying these special 
cases among them. These 230 cases therefore consist of two 
undifferentiated groups of cases, in one of which the prematur
ity in 1950 was due to special circumstances, while in the 
other it may have been due to the same predisposition which 
was apparently the cause of prematurity in the other 205 cases. 
Therefore in these 230 cases a family history of prematurity 
might indicate that the prematurity was due to the genetically 
determined predisposition, whereas the absence of a family 
history would indicate that the prematurity was due to causes 
peculiar to the pregnancy in 1950. If this is the case we 
would expect to find more prematurity among the other children 
in the families in which there was a family history of pre
maturity, since they would all be subject to an abnormal risk 
of prematurity. Table 48 shows that in this group of 230 
mothers there actually was significantly more prematurity among 
the other children of those mothers who had given a family hist
ory of prematurity than among the other children of those who 
had/
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had not. Not only so, hut the incidence of prematurity among 
the other children of those mothers who gave a family history 
is curiously similar to the incidence among the other children jj
of the 205 mothers who apparently showed a predisposition to 
prematurity, and this supports the contention that in these 
cases the same predisposition operated.

It might he objected that the mothers who had had premat
ure children more than once would be likely to take a keener 
interest in the occurrence of prematurity among their relatives 
and for this reason would be more likely to give a positive 
family history when asked. It is impossible to refute this ob
jection entirely, but if this was the case we ought to have 
found that the women in the group of 205 cases with a predis
position to prematurity who gave a family history were the ones 
who happened to have most prematurity among their own children. 
This was certainly not what was found (Table 47) and there is 
no reason to suppose that this objection would apply with any 
more force to the other 230 cases.

Therefore it can be concluded that in a mixed group of 
cases in which some of the prematurity maybe due to a predis
position to prematurity and some not, the mothers who gave a 
family history of prematurity had more prematurity in their fam
ilies than the mothers who did not, but in a homogeneous group 
in which all the prematurity is apparently due to a predispos
ition, a family history of prematurity is not associated with 
such a difference. This conclusion gives support to the sug
gestion that the predisposition to prematurity shown by certain

m o t h e r s / ________________
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mothers is due to the genetic constitution of a proportion 
of their foetuses.
CONCLUSIONS.

The aim of this study was to examine the occurrence of 
prematurity against the background of the reproductive tend
encies of the mothers of premature children, and to consider 
the possibility that certain mothers have a predisposition to 
premature delivery. It was suggested that we should regard 
the outcome of each individual pregnancy as the result of 
the action of two sets of forces - the mother’s reproductive 
tendencies, and relevant modifying factors. It is possible 
that the action of either set of forces could result in pre
maturity - that is to say, either the mother has a tendency 
to premature delivery, or certain factors influenced the preg
nancy concerned and resulted in premature delivery on that 
particular occasion. Now, it is known that premature delivery 
is more likely to occur in certain circumstances than in others, 
and hence it follows that the action of special factors in these 
circumstances must play some part in causing the prematurity. 
Thus, even if certain mothers have a fundamental tendency to 
have premature babies which may express itself during any preg
nancy, all mothers are apparently liable to have premature 
babies on particular occasions if certain factors operate. 
Therefore, if we examine the reproductive histories of mothers 
of premature babies the underlying pattern which would result 
from a predisposition to premature delivery will be confused
fcy/
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by the inclusion of the reproductive histories of mothers 
who had premature babies because of special circumstances 
applying to particular pregnancies. Much of the present 
study was necessarily devoted to disentangling this confus
ion.

The main conclusion is that much of the prematurity 
which occurs is the result of a predisposition to premature 
delivery on the part of certain mothers. If we eliminate 
all the instances of prematurity which might possibly be 
accounted for by the action of extraneous influences, almost 
half the cases remain, and it was shown that the prematurity 
in these cases can reasonably be attributed to a predisposition 
on the part of the mothers. To some extent this predisposit
ion is simply the tendency of certain mothers, probably of 
small stature, to have full-time babies of low birth weight, 
who are classified as premature if they happen to weigh 5i 
lbs. or less, but in the majority of cases there is a predis
position to have abnormally short pregnancies and a certain 
proportion of the pregnancies of these mothers fail to go to 
term. This failure is due, in the first instance, to the 
genetic constitution of the foetus, which has inherited some 
property which causes an abnormal maternal—foetal reaction re
sulting in premature delivery. It is suggested that such 
complications of pregnancy as may appear in these cases are 
generally/
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generally further manifestations of this reaction, and are 
certainly not the cause of the prematurity. There is no 
fundamental aetiological difference between prematurity which 
occurs after uncomplicated pregnancies and prematurity which 
occurs in association with complications.

In order to demonstrate the existence of this predisposi
tion to prematurity we eliminated those cases in which it was 
possible that the prematurity in 1950 was due to the action of 
influences peculiar to these particular pregnancies and not to 
a predisposition on the part of the mothers. Prom the fig
ures obtained in this investigation, and from what was already 
known from previous work, it seems that prematurity can be 
caused by factors associated with first pregnancies, high 
parity, and pregnancies during the later child-bearing years.
In slightly more than half the cases in this study the preg
nancy in 1950 was a first one, or the mother had already had 
several pregnancies, or she was 35 years or older, and these 
special factors might have been responsible for the prematurity 
on that occasion. As it was not possible to identify precise
ly the cases in which these factors operated it was necessary 
to remove them all from the data and concentrate on the cases 
in which the reproductive histories of the mothers were not 
confused by the addition of the cases in which the prematurity 
in 1950 was due to special circumstances on that occasion. 
Nevertheless, the incidence of prematurity among the other 
children/
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children in the families which were excluded in this way 
was still unduly high, and it is likely that the special 
circumstances accounted for the prematurity in 1950 in a 
minority of cases only, while in the majority of them it 
was probably due to the same fundamental predisposition to 
prematurity which apparently accounted for the prematurity 
in the other cases which did not have to be removed from the 
data.

Thus the majority of cases of prematurity are due to a 
predisposition on the part of the mother, either to have 
mature babies of low birth weight, or to have abnormally short 
pregnancies because of the occurrence during certain pregnan
cies of an abnormal maternal-foetal reaction of genetic origin. 
Most of the remaining cases are caused by factors associated 
with first pregnancies, high parity, and pregnancies in the 
later child-bearing years. Doubtless there are a few cases 
of prematurity due to various other causes such as systemic 
illness of the mother during pregnancy, but the number of such 
cases is very small.

One further conclusion has emerged. The mothers of the 
premature children in this investigation had an unduly high 
incidence of abortions among their pregnancies. This is esp
ecially so if we exclude the mothers of the heavier premature 
children, many of whom would be mature children of low birth 
weight./
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weight. It therefore follows that the mothers who tend to 
have premature children because of interrupted pregnancies 
also tend to have abortions. It is, of course, a fundamental 
characteristic of both prematurity and abortion that the preg
nancy is interrupted before term, and we have already quoted 
Crew (1949) to show that many abortions are probably due to 
the action of genes, an aetiology very similar to the one 
which we have advanced to account for so much prematurity.
We have also referred to other observations of a tendency for 
abortions and prematurity and sometimes toxaemia to 00cur on 
several occasions during the reproductive careers of certain 
women. This evidence is not sufficient to justify an unqual
ified assertion that abortion, prematurity, and toxaemia have 
a common aetiology, but it is sufficient to allow us to con
clude that the causes of these three abnormalities have some
thing in common.
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S U M M A R Y
1. The neo-natal death rate among premature babies is very

much higher than that among mature babies, and as a 
result of the changing pattern in infant mortality in 
recent years prematurity has become relatively more im
portant as a cause, or contributing cause, of infant 
deaths.

2. When surviving premature children are compared with sur
viving mature children it has been found that the pre
mature children are at a disadvantage in various res- j
pects.

i3* For these reasons it is important to attempt to reduce
the incidence of prematurity, but this object is hamp
ered by inadequate knowledge of the aetiology of pre
maturity.

4. A premature child is defined as a child who weighs 5i lhs. ;
(2500 Gr.) or less at birth, regardless of the length 
of gestation. In spite of its faults, this is the 
best definition available.

i
5. The aetiology of prematurity is not fully understood.

In about half the cases of prematurity which occur no :j
cause can be defined. In the remaining half the pre
maturity is associated with complications of pregnancy 
and it is generally assumed that these complications 
are the cause of the prematurity, but the way by which 
this/
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this is brought about is not known. It is known 
that a large number of factors such as social class, 
maternal age, and parity influence the prematurity 
rate. It is also known that prematurity tends to be 
repeated and this tendency may be associated with a 
tendency to abort and show signs of toxaemia.

6. The aim of this study was to examine the occurrence of
prematurity against the background of the reproductive 
tendencies of the mothers of premature children. In I

f'
jlorder to do this, we interviewed the mothers of 515 

single-born premature children who had been born in 
Glasgow during the year 1950, and obtained the obstetric |
histories of these mothers. There does not appear to 
be any bias in the sample which would influence the con
clusions which will be drawn. jii7. The incidence of prematurity among the single-born sib- j
lings of these premature children was 26.4#• It was jj
shown that in a number of cases the prematurity in 195® j 
might have been caused by factors associated with that | 
particular pregnancy, but if these cases were excluded 
it would be reasonable to postulate that the prematurity : 
in the remaining cases was due to a predisposition on 
the part of the mothers to have premature babies.

8. This predisposition to prematurity is made up of two tend
encies — one to have mature babies of low birth weight 
which/
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which are by definition premature, and the other to 
have abnormally short pregnancies.

9. There is no fundamental difference between the reproduct
ive histories of mothers who have premature babies after 
uncomplicated pregnancies and mothers who have premature 
babies after complicated pregnancies . Such differences 
as appear to exist are due to a tendency for the mothers 
who had complicated pregnancies to have 3ti11-births and 
abortions instead of premature live-births among their 
other pregnancies, and to the fact that most of the mat- j 
ure children of low birth weight who are classified as

ipremature are born after uncomplicated pregnancies. There) 
is an important relationship between prematurity and 
complications of pregnancy in that prematurity occurs 
more often in the presence of complications than in 
their absence, but the similarity in reproductive hist
ories, and the absence of satisfactory evidence to the
contrary, justifies the rejection of the view that pre
maturity is caused by complications of pregnancy.

I10. The incidence of abortions among the other pregnancies of
the mothers of these premature children was unduly high, j
especially when the birth weight of the premature child 

v had been low. This and other evidence led to the con
clusion that there is some common factor in the aetio
logies of abortion, prematurity, and toxaemia.

11* The/



130.
11. The main conclusion drawn from this study is that most 

cases of prematurity are due to a maternal predispos
ition to have premature babies. This may simply be
a tendency for certain mothers, probably of small stat
ure, to have full-time babies of low birth weight,but 
more often it is due to a tendency to have abnormally 
short pregnancies. These short pregnancies are caused 
by a maternal-foetal reaction due ultimately to the 
genetic constitution of the foetus. This conclusion is 
supported by the finding that there is a relationship 
between a history of prematurity in the family of either 
parent and the incidence of prematurity among their 
children. Most of the remaining cases of prematurity, 
which are not due to a maternal predisposition, are
caused by the action of factors associated with first
pregnancies, high parity, and pregnancies during the 
later child-bearing years. A small residue is due to 
various other causes.
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A P P E N D I X .
Progress and Development of Premature Children.

The field work of this investigation involved visiting 
the mothers of the 515 single-born children who formed the 
material for the main part of the work at a time when the 
children were just over 5 years old and had recently enter
ed school. Opportunity was therefore taken to ask the 
mothers for an account of the children’s health up till that 
time,and to visit the schools which they were attending to 
scrutinise their medical records and obtain the findings of
the first school medical examination. !!

When the records of the Medical Officer of Health were ;
being examined to obtain the names of these premature child
ren the names of all premature children were extracted regard
less of whether they resulted from single or multiple preg
nancies. Multiple births were excluded from the discussion 
of aetiology, but in fact the names of 225 premature twins 
born during the year 1950 were obtained and an attempt was 
made to trace and visit the mothers of these children. Like j  

the singletons, these children were either stated on the Health 
Visitors’ records to have had birth weights of 5i3 lbs. or less, 
or to have been born prematurely. No attempt was made to 
trace the mothers of children who had died, and these 225 child
ren were known from the Health Visitors’ records to have sur
vived. The mother of one pair of twins refused to co-operate, 
but/
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but of the remaining 223 individual children, 133 (69.5ft) 
were ultimately traced and included in the survey. Of the 
68 who were not traced, the birth weights of 16 had not been 
recorded by the Health Visitors and it is doubtful how many 
of them would have been premature by birth weight definition. 
Of the remaining 52 of known birth weight who were not traced, 
25 had left the city, and 2 had been adopted. This left only 
25 of whom no trace could be found. These figures are given 
in Table 49* It is probable that the 155 who were included 
in the survey are a reasonably unbiased sample. Fifty-five 
of these 155 children had lost their partners through still
birth or death, or else their partners had weighed more than 
5i lbs. at birth and were therefore not regarded as premature. 
The remaining 100 children were in pairs - i.e. 50 pairs.

In an earlier section evidence was quoted (Steiner and 
Pomerance,1950; Record,Gibson and McKeown,1952) to show that 
premature babies born of multiple births have lower mortality 
rates than single-born babies of similar birth weight, thus 
suggesting that they are more mature than their birth weights 
would indicate. Because of this it is worth examining the 
progress of these twin premature children and comparing them 
with the single—born ones as well as comparing both groups 
with suitable standards for all Glasgow children.

The birth weight distributions of the premature singletons 
and the premature twins differ (Table 50) and this must be 
borne/
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borne in mind in making comparisons, but apart from this 
there are no apparent differences which are likely to influence 
the comparisons which will be made. The social class distri
butions of both groups are similar (Table 51).

Previous work on the progress and development of premature 
children has already been quoted (p.11 to p.18) and it has been 
shown that premature children have an excessive amount of ill
ness in their early years,much of the excess being due to lower 
respiratory infection, that they have a higher incidence of 
congenital defects than mature children, that they lag behind 
mature children in physical development for at least some years, 
that they have a greater incidence of mental deficiency,epil
epsy, and spastic paralysis than children of normal birth 
weight, and that their intelligence is slightly lower than the 
intelligence of comparable non-premature children.

The information which was obtained about the progress of 
the premature children in this investigation is in general I
agreement with previous findings, but some new points have i
emerged. It is proposed to present this information under a

|number of separate headings. I
Hospital Care during First Five Years of Life.

The mothers were asked about all the admissions of their j 

children to hospital up till the time when they went to school, j 
The number of admissions, the duration of each spell in hospit— j 
al, and the reasons given by the mothers for each admission 
were/
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were all noted. From this information the total time spent 
in hospital by each child was calculated. The time spent in 
the maternity hospitals immediately after birth was, of course, 
omitted.

It was found that the total time spent in hospital by 
these premature children was related to birth weight. The 
numbers of single-born children in each birth weight group who 
had spent varying times in hospital are shown in Table 52. It 
will be seen that while the numbers of children who had never 
been in hospital, or who had spent short periods in hospital, 
do not vary appreciably with birth weight, it is clear that the 
proportion of children who spent over 3 months in hospital is 
much greater among the children of very low birth weight than 
among the children who had been heavier at birth. This varia
tion with birth weight is significant.

This agrees with an earlier follow-up of premature child
ren in Glasgow (Ferguson, Brown, and Ferguson, 1952) when it was 
found that ”... the proportion receiving hospital treatment was 
high among infants who had weighed not more than 4ig* lbs. at 
birth”. It also agrees with the findings of Douglas and Mog- 
ford (1953b) that the amount of hospital care required by pre
mature children in their first 4î years was excessive if the 
birth weight had been less than 5 lbs. These workers also 
found that the amount of hospital care required by males was 
greater than that required by females, but this is not support
ed by the present investigation. Of the 25 children who spent 
over/
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over 3 months in hospital only 11 out of a total of 229 
(4.8/) were males while 14 out of a total of 286 (4.9/) 
were females.

The amount of hospital care required by the twins is 
shown in Table 53. AL though the numbers are smaller the 
general distribution seems to be the same as in the case of 
the single-born children (Table 52) and the totals in the 
two groups differ very little.
Incidence of Lower Respiratory Infections.

It was decided to accept admission to hospital with a 
diagnosis of pneumonia or bronchitis as an indication that 
a child had had a lower respiratory infection. It is pro
bable that nearly every child with such an infection result
ing in more than a slight and transient illness would be ad
mitted to hospital, particularly in view of the unsatisfactory 
housing conditions in which so many of them lived. The number 
of children admitted to hospital with a diagnosis of pneumonia 
or bronchitis will therefore give a fairly accurate estimate 
of the incidence of these infections.

The numbers of single-born children in each birth weight 
group who were admitted to hospital at least once with a lower 
respiratory infection are shown in Table 54. Although 12.0/ 
of all the single—born children had been admitted at least 
once it is apparent that the incidence increases markedly with 
diminishing birth weight and this variation is significant. 
This/
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This agrees with previous findings. Drillien (1948) re
ported that in the first year of life the pneumonia rate in 
a group of premature children was six times the rate in a 
control group. Douglas and Mogford (1953b) confirmed this 
excess of respiratory infections in the first year of life 
and showed that it took the form of bronchitis and pneumonia 
and although it affected mainly the first year of life, some 
excess persisted into the second year.

The numbers of twins in each birth weight group who were
admitted to hospital at least once with a lower respiratory 
infection are shown in Table 55. It will be seen that the 
total incidence was 10.3/, which is similar to the total in
cidence among the single-born children but there is no evid
ence of variation with birth weight.
Type of School Attended.

As part of the investigation the schools which the child
ren were attending were visited and their medical records 
examined. The records of 489 (95.0/) of the 515 single-bom 
children and of all the 155 twins were seen, dome of the 26 
single-born children whose records were not seen were attending
private schools and a few of them could not be traced at the
schools which their mothers said they were attending.

It is of some interest to consider the numbers of children 
attending normal and special schools. Of the 489 single—born 
children, 12 (2.5/) were attending special schools and occupat
ion centres* When the children were divided into birth weight 
groups/
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groups it was found that 10 out of 190 (5.3/) with birth 
weights up- to and including 4 lbs. 15 oz. were attending 
special schools and occupation centres, whereas only 2 of 
the 299 (0.7/) with birth weights over 4 lbs. 15 oz. up to 
and including 5 lbs. 8 oz. were attending special schools 
and occupation centres. It is also interesting to note that 
only one of the 155 twins was attending a special school and 
this child was a female who had a birth weight of 4 lbs. and 
had deafness following tuberculous meningitis. Her partner 
was a normal male with a birth weight of 6 lbs.

These findings are in agreement with the work of Asher 
and Roberts (1949) who found an excess of children with low 
birth weights among educationally sub-normal children amd 
mental defectives.
Defects Found at School Medical Examination.

The children were examined by a school medical officer 
shortly after admission to school and their heights and weights 
and any defects found were noted on their medical record cards. 
Each child was then classified according to the defects found, 
the basis of the classification beihg the remediability of 
these defects. When the records were examined it was found 
that 485 of the single-born children and 154 of the twins had
been classified in this way.

Of the 485 singletons, 231 (47.6/) were free from defects, 
and of the 154 twins, 78 (50.7/) were free from defects. If 
we/
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we exclude the 13 children at special schools and occupat
ion centres, we are left with a total of 309 out of 626 
(49.4/) of the children attending ordinary schools free 
from defect. By contrast, 59.0/ of all the children in 
this age group at ordinary schools in Glasgow during 
session 1955-56 were free from defect (Ewan,1957). It is 
therefore apparent that the incidence of defects among pre
mature children at the first school medical examination is 
much higher than the general incidence. This was also 
found in the earlier follow-up of premature children in 
Glasgow to which reference has already been made (Ferguson, 
Brown, and Ferguson,1952)• Although many different types 
of defect contribute to this excess among premature children, 
one defect in particular attracted attention during this in
vestigation and appears to have received little notice in 
the past. This was the incidence of squints.
Prematurity and Squints.

According to the school medical records, 46 out of 486 
(9.5/) premature singletons and 11 out of 154 (7.1/) pre
mature twins had squints at the time of their first medical 
examination. This gives a total incidence among these 
children of 57 out of 640 (8.9/). In contrast to this,the 
incidence of squints among all Glasgow children in this age 
group during the session 1955—56, calculated from the figures 
given in the Annual Report of the School Health Service 
(Ewan,1957), was 4.69/, and this incidence has varied little
in recent years.

It/
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It therefore appears that premature children have an 

abnormally high incidence of squints, and further, it 
appears that the incidence increases with diminishing birth 
weight (Table 56), although with the present numbers this 
variation is not significant.

There are two earlier findings which give some support 
to the conclusion that premature children are particularly 
liable to have squints. Heinonen (1947) in Copenhagen 
found that the incidence of prematurity among persons with 
squints was 8.8/ whereas the general incidence was only 3.2/. 
This, however, was based on small numbers and was not con
clusive. Centano, Walter, and Thelander (1956) reported 
on a follow-up of premature children in California to the 
age of 6 years, and while their losses were very heavy,they 
found that 15 out of 218 (7.1Z) of the children had squints. 
It therefore seems fairly certain that the incidence of 
squints among premature children is greater than among mat
ure children. The information at present available does 
not specify the types of squints found in these children and 
this calls for further investigation.
Physical Development and Growth Rates.

The school medical examinations of these children were 
carried out shortly after entry, and this meant that the 
ages of the children at the time of examination varied 
slightly. The majority of the single—born children were
examined/
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examined between the ages of 5 years 0 months and 5 years 
9 months, and the majority of the twins between the ages 
of 5 years 0 months and 5 years 7 months, and it is there
fore possible to examine the apparent rates of growth 
throughout these age ranges. These rates are, of course, 
based on cross-sectional evidence, but nevertheless they 
are probably worth examining.

The mean heights and weights of singletons and twins 
of each sex at each monthly age throughout the periods con
cerned are set out in Table 57. From the figures in this 
table graphs have been drawn showing the rates of increase 
in height and weight of singletons and twins of each sex. 
Each graph shows the actual mean value at each month of age, 
and also a moving average based on three values, which re
duces the fluctuations and gives a clearer indication of the 
real rates of increase. For comparison the growth rate of 
all Glasgow children of the appropriate sex at this age has 
been inserted in these graphs. This is derived from the 
mean heights and weights at the standard age of 5 years and 
4 months, and the average rates of increase per month of age 
which are used by the School Health Service to correct the 
heights and weights of Glasgow children to the standard age. 
These figures are published annually (Ewan,1957)*

The increases in height and weight of male singletons 
are shown in Figure I. It is apparent that the mean heights 
and/
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and weights of these children are, as would he expected. i 
a little below the means for all Glasgow male children, 
but their rate of growth is so similar to the general rate 
that they are neither gaining or losing ground. This 
agrees with the finding of Speirs (1956), which was also I 
derived from Glasgow children,that there is no significant j 
difference between the apparent rates of growth of mature 
and premature males.

The increases in height and weight of female singletons | 
are shown in Figure II. Again it is apparent that the pre
mature female children are shorter and lighter than all Glas
gow female children in this age group. Their rate of in
crease in height appears to be similar to the rate of in
crease for all female children, but their rate of increase 
in weight is apparently less, and in fact their weight 
appears to have been almost stationary during this 9 month 
period. A similar finding was noted by Speirs (1956) - 
,fFor some reason which is not clear the mature females had j 
an apparently greater growth rate in most of the features j 
studied throughout the age range." jI

Obviously it would be important to know what the growth J 
rates were over a much longer period than 9 months and it | 
would be desirable to have information based on a longitud— j 
inal study, but it is clear that there is much more to be |
learned/
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learned about the growth of premature children than will 
be revealed by comparing heights and weights at one or 
two ages with the heights and weights of comparable control 
groups•

The growth rates of the twins show differences from 
those of the single-born children even over the limited 
age ranges available for study. The increases in height 
and weight of the male twins are shown in Figure III. It 
is obvious that although these children start at the begin
ning of the period well below the means for all Glasgow 
children, their rate of growth is much greater, so that in 
the brief space of 7 months they have made up their defic
iencies in both height and weight. In the case of the 
female twins (Figure IV) the difference in rate of growth 
is not so striking, but they appear to be increasing their 
height a little more rapidly than the Glasgow children in 
general,and their increase in weight also appears to be 
more rapid, and is in marked contrast to the change in 
weight of the single-born female premature children shown 
in Figure II. Thus, in general terms it can be said that 
the twins are growing more rapidly than the single-bom 
children.

In seeking an explanation for this we must recall that 
these premature children have been classified as premature 
because/
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because their birth weights were 3i lbs. or less, and 
therefore we are in fact dealing with a group of children 
with the common characteristic of low birth weight. There 
are several reasons for this low birth weight. To take !
the single-born children first, we have already pointed out 
that a substantial proportion of these children are in fact J
full-time children of low birth weight and these children !
do not owe their small size at birth to an inadequate time 
in utero. On the other hand, the remaining single-bom |!

(Ichildren were the products of abnormally short pregnancies ij
' j

and presumably would have reached a greater birth weight I
if they had remained in utero for the normal time. We have j
already discussed (p.33 - P.35) the relationship between j
maternal stature and birth weight and quoted evidence to 
show that there is a relationship between them and that it 
is to be expected that small mothers will have small babies, j

i!The converse must also be true,and if we take a sample of 
babies who were small at birth we would expect to find that j
their mothers were of less than average stature. In this j
investigation we have selected 515 children who were small |
at birth. Two hundred and thirty-five (45.6/) of them 
were bom after pregnancies which were reputed to have last
ed jjq weeks or more so that it would be reasonable to regard 
them as small mature babies and to expect that their mothers 
would be of less than average height. The remaining 280 
children were born after abnormally short pregnancies and 
it/
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it is not reasonable to expect that their birth weights 
would in normal circumstances have been so low, and we 
cannot therefore make any assumptions about the heights 
of their mothers.

The important point for our present purposes is that 
the average height of the mothers of single-born premature 
children will be influenced by the inclusion of a large 
group of mothers who had full-time babies of low birth 
weight and who would themselves be of lower than average 
height. The effect of this on the later development of 
the children will be considered in a moment, but first the 
causes of low birth weight among the twins will be consider
ed.

The causes of low birth weight among twins have been 
discussed fully on page 25-26, and here it is sufficient 
to say that McKeown and Record (1952) found that the mean 
birth weight of twins is 5.27 lbs., so that the majority of 
them are inevitably classified as premature. For our pre
sent purposes the important point is that the mean height of 
the mothers of premature twins will not be influenced by the 
presence of a group of mothers of lower than average height, 
as was the mean height of the mothers of single—born pre
mature children, and there is no reason to suppose that the 
mean height of the mothers of premature twins would differ 
from the mean height of the mothers in general.

This/
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This has some bearing on the apparently different 

growth rates of single-born and twin premature children.
All these children started at birth with a deficiency of 
about 2 or 3 pounds compared with normal children. We 
can take it that this deficiency was not, in a direct sense, 
genetically determined. It was due either to interruption 
of pregnancy before term, to the influence of small maternal 
stature on the growth of the foetus in the later stages of 
pregnancy, or to the retardation of growth of multiple
foetuses, also in the later stages of pregnancy. On the |

[other hand, when the children were examined at school there
iI

is reason to believe that the height and weight then record- I 
ed would be largely genetically determined. Tanner,Healy,
Lockhart, MacKenzie and Whitehouse (1956) state that "The 
inherent growth characteristics of the child assert them- : 
selves after birth,however, and the correlations of dhild- 
hood measurements with adult measurements rise sharply...”
It follows from their work that adult size can be predicted
from about the age of 3 years onwards. We would therefore j |■ \
expect that the heights and weights of the premature children:; 
in the present investigation, which were recorded when they 
were just over 5 years old, would be related to their ulti
mate adult heights and weights. These are bound to be in— ; 
fluenced, in the case of single—born children, by the fact ; 
that a large group of the mothers were probably below aver
age/
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average in height and therefore it is reasonable that their 
children should remain a little below average in height and 
weight. The fact that the curves showing the monthly in
creases in height and weight of the single—born male pre
mature children are below but parallel to that of all male 
children is quite consistent with this view but the apparent 
relative loss of ground by the single-born premature females 
during the period 5 years 0 months to 5 years 9 months still 
remains unexplained.

In the case of the twins,however, the ultimate height 
and weight will not be influenced by the presence of a group 
of small mothers and there is no reason to suppose that 
their ultimate height and weight will differ from the gener
al averages. As they started life with a handicap it is 
essential that they make it up at some stage in their growth 
the alternative is to continue growing for a longer time 
than normal and this seems unlikely. It is consistent 
with this reasoning that the twins should grow faster at 
this particular age (5 years 0 months to 5 years 7 months) 
than the Glasgow children in general. What is particularly 
interesting is that this appears to be the stage at which 
the male twins eliminate their handicaps, whereas the fe
male children apparently do not do so until some time later.

While these tentative conclusions appear to be consist
ent with the evidence from this and other investigations it 
would obviously be desirable to know more about the growth 
rates over a longer period of time.
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SABLE 1.

Deaths at various ages under 1 year per 1000 births 
in Scotland during 5 year periods from 1931 until

1955.
MALE

Years. Under Under *7-27 *28 days 3 mths.& 6 mths.& 
1 year. 7 days. days. & under under 6 under

3 mths. months. 12 mths.

1931-351936-40
1941-451946-50
1951-55

90.3 27.9
85.2 28.5
76.4 25.9
53.2 22.3 
36.8 19.8

13.0 14.3
13.0 14.3 
12.4 14.17.0 9.2 
3.7 5.4
female

15.0
14.2
13.4
8.3
4.9

20.1
15.310.6
6.43.0

Years. Under Under 7-27 28 days 
1 year. 7 days. days. & under

3 mths.
3 mths.& 
under 6 
months •

6 mths.& 
under 
12 mths.

1931-35
1936-40
1941-451946-50
1951-55

70.8 21.6 
65.9 21.8 
58.5 19.2 
41.1 16.9 
28.8 14.9

11.0 10.2
10.3 9.9 
9.9 10.0
5.9 6.5
2.9 4.3

11.411.0
10.2
6.4
3.9

16.6
12.8
9.2
5.3 
2.9

&Prior to 1950 these numbers and rates 
relate to 1 week and under 1 month,and 

1 month and under 3 months.

TABLE 2.
Numbers of premature 
and prematurity rate

live-births in England and Wales 
per 100 live-births during years 

1953-55.
1953 1954 1955

No.of premature live- 
births notified. 45,472 46,042 46,137
Premature live-births 
per 100 live-births. 6.6 6.9 6.9



TABLE 3.
Proportion of neo-natal deaths in England and Wales 
during the years 1953-55 which occurred among pre

mature babies.

1953 1954 1955
Total neo-natal 
deaths. 12,088 11,946 11,516
Neo-natal deaths 
among premature 
babies. 7,043 6,996 6,882
Percentage of neo
natal deaths among 
premature babies. 58.3 58.6 59.8

TABLE 4.
Numbers of premature 
and prematurity rate

still-births in England and Wales 
per 100 still-births during years 

1953-55.

1953 1954 1955
No• of premature 
still-births. 7,407 8,150 8,068
Premature still-births 
per 100 still-births. 48,0 51.7 52.3
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TABLE 5.

Premature babies born in England and Wales during 
the years 1953-55. Deaths within 28 days per 100 

live-births in each birth weight group.
Birth weight. 1953 1954 1955
Up to and incl.3 lbs.4 oz. 
Over 3 lbs. 4 oz. up to and

687 685 682

including 4 lbs. 6 oz. 201 199 188
Over 4 lbs. 6 oz. up to and “ .
including 4 lbs. 15 oz. 79 81 81
Over 4 lbs. 15 oz. up to and
including 5 lbs. 8 oz. 41 44 39
All with B.W. up to and
including 5 lbs. 8 oz. 155 152 149

TABLE 6.
Birth weight distributions of 659 cases in which 
birth weights were recorded by Heelth Visitors and 
39 cases in which birth weights were not recorded.

Birth_Weight.
Up to and incl.3 lbs.4 oz.
Over 3 lbs. 4 oz. up to 
and including 4 lbs. 6 oz.
Over 4 lbs.6 oz. up to and 
including 4 lbs. 15 oz.
Over 4 lbs. 15 oz. up to 
and including 5 lbs.8 oz.
Total

0<v = io

Recorded. Not recorded.
22 (3.3*) 3 (7.7*)

107 (16.2*) 13 (33.3*)

112 o•oH 6 (15.4*)

00 r—1 (63.4*) 17 (43.6*)
659 ooH 39 (100*)
57 n = 3 0.02 ? P 7 0.01
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TABLE 7.
Reasons for failure to trace 176 cases.
Could not be found 74
Known to have left the city 95
Known to have been adopted 7
Total 176

TABLE 8.
Comparison between proportion of primigravid mothers 
among those traced and co-operating and among those 

not traced or not co-operating.
Total Primigravidae. Percent .Prim,
mothers.

Traced,etc. 476 172 36.1 fo
Rot traced,etc. 183 86 47.0$

/X v'= 6.10 n = 1 0.02 -7 P r 0.01
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TABLE 9.

Birth weight distributions of the cases which were 
traced and co-operated and of the cases which were 

not traced or did not co-operate.
Birth weight.
Up to and including 

3 lbs. 4 oz.
Over 3 lbs. 4 oz. up

to and including 4 lbs. 
6 oz.

Over 4 lbs. 6 oz. up to 
and including 4 lbs.
15 oz.

Over 4 lbs. 15 oz. up to 
and including 5 lbs.
8 oz.

Total•

Traced,etc. 

15 (3.2$)

78 (16.4$)

89 (18.7$)

294 (61.8$) 124 (67.8$ 
476 (100$) 183 (100$)

Not traced,etc 

7 (3.8#)

24 (15.8#)

23 (12.6#)

TABLE 10.
Birth weight distributions of the 515 cases in the 

survey, by sexes and together.
Birth weight.
Up to and incl.

3 lbs. 4 oz.
Over 3 lbs. 4 oz. up 

to and including
4 lbs. 6 oz.

Male. Female. Both sexes.

7 (3.1$) 11 (3.8$)

43 (18.8$) 48 (16.
Over 4 lbs.6 oz.up to 

and including 4 lbs.
15 oz. 38 (16.6$) 57 (19.9$)

Over 4 lbs.15 oz.up to and including 5lbs. 8 oz. 141 (61.6$) 170 (59.4$)
Total 229 (100#) 286 (100#)

18

91

95

311
515
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TABLE 11.

Birth weight distributions of cases divided according 
to whether or not the pregnancy had been complicated.

Birth weight. Uncomplicated• Complicated
Up to and incl.3 lbs.4 oz. 9 (2.8 )̂ 9 (4.7$)
Over 3 lbs. 4 oz. up to and 

including 4 lbs. 6 oz. 42 (13.0$) 49 (25.5$)
Over 4 lbs. 6 oz. up to and 

including 4 lbs. 15 oz. 62 (19.2$) 33 (17.2$)
Over 4 lbs. 15 oz. up to and 

including 5 lbs. 8 oz. 210 (65.0$) 101 (52.6$)
Total. 323 (100$) 192 00H

'V = 15.59 n = 3 P<0.01

TABLE 12.
Birth weight distributions of cases according to the 
number of pregnancies which had preceded the birth 

of the premature child.
Number of previous pregnancies. 

Birth weight. 0 1 2 3 4 5 or more.
Up to and including

3 lbs. 4 oz. 7 1 3  2 1 4
Over 3 lbs. 4 oz. up 

to and including
4 lbs. 6 oz. 33 14 15 11 4 14

Over 4 lbs. 6 oz. up 
to and including
4 lbs. 15 oz. 31 22 17 8 5 12

Over 4 lbs. 15 oz.up 
to and including
5 lbs. 8 oz. 117 75 39 26 17 37

Total. 188 112 74 47 27 67



TABLE 13.
Distribution of uncomplicated and complicated cases 
according to the number of pregnancies which had 

preceded the birth of the premature child.
Number of previous pregnancies.

Pregnancy in Total. 0 1 2 3 4 5 or1950.
Uncompli cated 323 115 77 48 25 19 39100$ 35.6$ 23.8$ 14.9$ 7.7$ 5.9$ 12.1$
Complicated 192 73 35 26 22 8 28

100$ 38.0$ 18.2$ 13.5$ 11.5$ 3.2$ 14.6$

5.19 n = 5 0.50 7 P >0.30

TABLE 14.
Birth weight distributions of the children which were
born at home, in hospitals, and in nursing homes.

Place of Birth.Home.Birth weight.
Up to and incl. 
3 lbs. 4 oz.

Over 3 lbs. 4 oz. 
up to and includ
ing 4 lbs. 6 oz.

4 (2.

25 (16.196)
Over 4 lbs. 6 oz. up 
to and including
4 lbs. 15 oz. 23 (14.8$)

Over 4 lbs.15 oz. up 
to and including
5 lbs. 8 oz. 103 (66.5$)

hospitaxs. Nursing Homes.

14 (4.2$)

61 (18.2$)

69 (20.5$)

Total. 155 (100$)
192 (57.1$) 
336 (100$)

5 (20.8$) 

3 (12.5$)

16 (66.7$) 
24 (100$)



TABLE 15.
Comparison between state of crowding of the families 
into which the premature children were born (i.e.ex
cluding the premature child from the reckoning) and 
the state of crowding of families in Glasgow as a 
whole at the time of the Census in 1951*

Persons Samilies inper room. this survey. All Glasgow
Up to and 
including 1. 87 (16.9$) 48.8$
Over 1 up to 
and including 1-J-. 95 (18.4$) 19.2$
Over 1-g- up to and 
including 2. 166 (32.2$) 16.1$
Over 2 up to and 
including 3* 97 (18.8$) 11.2$
Over 3. 70 (13.6$) 4.7$
Total. 515 (100$) 100$

TABLE 16.
Social Class distribution of all 

cases.
Social Class - I II III 17 V Unknown Total

fO'X)Oo 22 295 47 138 
4.3$ 57.3$ 9.1$ 26.8$

10 515 
1.9$ 100$



TABLE 17.
Social Class distributions of cases in each birth weight 

group. (Cases of unknown Social Class omitted).
Birth weight.
Up to and incl.3 lbs.

4 oz.
Over 3 lbs. 4 oz. up to

and incl. 4 lbs. 6 oz. 4.5$
Over 4 lbs. 6 oz. up to 

and incl. 4 lbs. 15 o:
Over 4 lbs. 15 oz. up to

I & II So„eialjHass..Ill IV & V Total
1 8 9 185.6$ 44.4$ 50.0$ 100$
4 52 32 88

4.5$ 59.1$ 36.4$ 100$
6 55 34 95

6.3$ 57.9$ . 35.8$ 100$
13 180 ! in 304
4.3$ 59.2$ 36.5$ 100$

TABLE 18.
Social Class distributions of uncomplicated and complicated 

cases. (Cases of unknown Social Class omitted.)
Cases. I & II III IV & V Total
Uncomplicated 15 175 128 318

4.7$ 55.-0$ 40.3$ 100$
Complicated 9 120 58 1874.8$ 64.2$ 31.0$ 100$

0^= 4.31 n = 1 0.05 y P> 0.02
(Classes I,II & III taken together)



TABLE 19.
Comparison between the incidence of prematurity among 
the other children of those mothers who were having a 
first pregnancy in 1950 and those who were having a

later pregnancy.
Pregnancy 
in 1950.

Ho. of 
mothers.

Ho.of other 
children of 
known B.W.

Ho. which 
were prem.

Percentage 
which were 

prem.
Pirst 121 198 34 17.2#
Hot first. 314 1021 288 ji 28.2#
Total 435 | 1219i 322 26.4#

V - 10.39 n = 1 PC0.01.



TABLE 20.
The non-primigravid mothers have been divided according 
to the number of single live-born children which they 
had had up to the time of interview in 1955-56. This table 
shows, for families of varying sizes, the incidence of 
prematurity among the siblings of the children born in 
1950 according to whether these siblings were born before 
or after 1950. (Siblings of unknown B.W. are omitted.)

Wo.of sibs No.of such Time of No.of No.of Percentage of 
in family, families, birth sibs. prem. prem. sibs.

relative sibs.
___________________ to 1950._____________________________

8

58

83

3 50

4 46

5 25

6 20

13

11

9 or more 10 

Grand Total 514

Before 
; After 
Total
/Before 
< After 
/Total
/Before 
) After 
vTotal
(Before ) After 
I Total
/Before 
\ After I Total
/Before 
j After 
v Total
/Before 
\ After 
I Total
(Before 
) After 
I Total
(Before 
)After 
vTotal

55
53

110
54 
164
99
44
145
11167178
8552
115
8530
113
631881
67
13 80
80
14 
94

1021

21
21
33
1548
2712
39
3621
57
23730
15
9
24
22
8
30
18
9
27
11
112

288

39.698
39.698
30. 27.895 
29.3#
27.37827.378 
27.398
32 . 49$ 31.3 32.
27. 21.995 26.198
I8.1
30.058 21.298
34 . 998 44 . 498
37.058
26.' 
69.298 
33.898
13.
7.198 12. ‘
28 . 298



TABLE 21
Comparison between the proportion of children born be
fore 1950 which were premature and proportion after 1950, 
when the total number of children in each family does 
not exceed 6 (i.e. the premature born in 1950 and 5 others).

Children of unknown B.W. are omitted.

Time of No.of children. No. which were Percentage which
birth. premature. were premature.
Before 1950 4 56 140 30.7#
After 1950 197 55 27.9#

"XV= 0.50 n = 1 0.50rPt 0.30

TABLE 22.
Comparison between the proportion of children born before 
1950 which were premature and proportion after 1950,when 
the total number of children in each family exceeds 6 
(i.e. the premature born in 1950 and 5 others). Children 

of unknown B.W. are omitted.
Time of No.of children. No. which were Percentage which
birth. premature. were premature.
Before 1950 2 9 3 66 22 . 5#
After 1950 75 27 36.0#

X v = 5.74 n = 1 0.02 t 0.01



TABLE 23* i o u .

The mothers have been divided according to their ages 
at the time of the birth of the premature child ih 1950 
and this table shows the incidence of prematurity among 
their other children according to whether these other 
children were born before or after 1950. Other children 

of unknown B.W, are omitted.
Mothers* ages No • of Time of birth No.of No .which Percentage
in 1950. cases. relative other were which were

to 1950. children. prematura premature •
('Before 1 1 100.0*

Under 20 1 Âfter 1 0 0.0*
iTotalK 2 1 50.0*
Before 76 25 32.9*

20 - 24 63 4After 81 28 34.6*
(Total 157 53 33.8*
/̂ Before 115 39 33.9*

25 - 29 78 ) After 74 17 23.0*
I Total 189 56 29.6*
(Before 130 42 32.3*30 - 34 63 )After 36 11 30.6*
(Total 166 53 31.9*
(Before 127 29 22.8*

35 or older 58 < After 12 3 25.0*(Total 139 32 23.0*
Grand total. 263 653 195 29.8*

TABLE 24.
Comparison between the incidence of prematurity among the 
other children of those mothers who were less than 35 years 
old at the time of birth of the premature child in 1950 and 
the other children of those mothers who were 35 or older.

Mothers1 ages 
in 1950.

Under 35 
35 or older

No. of other 
children of 
known B.W.

514
139

No. which 
were 

premature.
163
32

Percentage which 
were premature.

31.7*
23.0*

'Xv' = 3.95 n = 1 0.05?- IV 0.02
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TABLE 25.
Comparison between the incidence of prematurity among 
the other children of those mothers who had an artificially 
induced labour in 1950 and those mothers who had a spontan

eous onset of labour.
Labour in 
1950.

Induced

No. of 
cases,

12
Spontaneous 193

No.of other 
children of 
known B.W.

28
486

Or = 0.99 n = 1

No.which 
were prem,

Percentage which 
were premature.

6 21.4*
157 32.3*

0.50 Pr 0.30

TABLE 26.
Comparison between the incidence of prematurity among the 
other children of those mothers who were delivered by 
Caesarean Section in 1950 and those mothers who were not.

Delivery No.of No.of other No.which
in 1950. cases, children of were prem.

known B.W.
Percentage which 
were premature.

Caesarean
Section.
Not C.S.

10
195

26
488

6
157

23.1*
32.2#

''X = 0.57 n = 1 0.50 ▼ p-r 0.30

TABLE 27.
Comparison between the incidence of prematurity among the 
other children of those mothers who had an artificially in
duced labour or were delivered by Caesarean Section in 1950,

and the remaining mothers.
Birth in 
1950.

No. of 
cases.

No.of other 
children of 
known B.W.

No.which 
were prem.

Percentage which 
were premature.

Induction 
or C.S. 22 54 12 22.2*
Remainder 183 460 151 32.8*

2.51 n = 1 0.20 rP-r 0.10
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TABLE 28.

Comparison between the incidence of prematurity among 
the other children of mothers who had "fair" health 
during the pregnancy in 1950 and the other children of

the remaining mothers.
Health in 
1950.

"Pair"
Otherwise

Ho. of 
cases.

33
172

No.of other 
children of 
known B.W.

77
437

No. which 
were prem.

Percentage which 
were premature.

Y  = 1.38 n = 1

20 26.0$
143 32.7$

0.30^P>. 0.20

TABLE 29.
Comparison between the incidence of prematurity among 
the other children of mothers who had Mbad,! health dur
ing the pregnancy in 1950 and the other children of the

remaining mothers.
Health in 
1950.

No. of 
cases.

No.of other 
children of 
known B.W.

No. which 
were prem.

Percentage which 
were premature•

"Bad" 11 24 6 25.0$
Otherwise 194 490 157 32.0$

o r = 0.25 n = 1 0.70^P t O,.50

TABLE 30.
Comparison between the incidence of prematurity among the 
other children of mothers who had "fair" or "bad” health 
during the pregnancy in 1950 and the other children of

the remaining mothers.
Health in 
1950.

No .of cases.
No.of other 
children of 
known B.W.

No. which 
were prem. Percentage which 

were premature.

,lEairllor
"Bad" 44 101 26 25.7$

Otherwise 161 413 137 33.2$
'X1' =2.07 n = 1 0.20 7' P >0.10



TABLE 31
Distribution of prematurity throughout the families of 
the 205 mothers who remained after the exclusion of 
various special groups. The families have been divided 
according to the number of children which they contained 
in addition to the premature one born in 1950. The fam
ilies have then been arranged to show how many families 
of each size contained each possible number of premature 
children. Immediately below this the expected number is 
shown, calculated on the assumption that the rjrobability 
that each of these children would be premature is 0.317* 
and the significances of the differences between each of 

these sets of figures is shown separately below.
Ho.of additional Ho.of Ho. of such families which contained 
children per fam- such the undernoted numbers of premature

-ly. families. children.......
l 44

0
28
30.1

1
16
13.9

2 3 4 5

2 70 38
32.6

22
30.3

10
7.0

3 39 17
12.4

17 
17 o 3

3 2 
8.0 1.2

4 36 10 10 
7.8 14.5I

8 ! 4 
10.1 3.1

4
0.4 !

5 16 7
2.4

i 2.
! 5.5

4 1
5.1 2.4

1 I 1 
; 0.5 j 0.0

Significances of differences between observed and expected 
values:-

Line. *XV n P
1 0.47 1 0.50 - 0.30
2 4.46 2 0.20 - 0.10
3 3.63 2 0.20 - 0.10
4 2.45 2- 0.30 - 0.20
5 0.28 1 0.70 - 0.50

Total 11.29 8 0.20 - 0.10



TABLE 32.

Birth
weight

The relationship between the estimated duration of 
pregnancy and the birth weight of the 205 children 
whose mothers apparently had a predisposition to

prematurity.
Duration of Pregnancy.

30-3l 32-33 3^35 36-31 38 weeks weeks weeks weeks or more
W t  
known weeks

Total

Up to and 
incl.3 lbs.
4 oz.
Over 3 lbs.
4 oz. up to and 
incl.4 lbs.6 oz. 13 10 34
Over 4 lbs.6 oz. 
up to and incl.
4 lbs. 15 oz. 20 42
Over 4 lbs. 15 oz.. 
up to and incl.
5 lbs. 8 oz. 2
Total 2 21 12

43
75

71
88

122
205



TAELS 55.
The relationship between the incidence of prematurity 
among the siblings of the premature children born in 

1950 and the birth weights of these children.
B.W. of child No.of Sibs. of Premature Percentage of
born in 1950. cases, known B.W. siblings, premature siblings,
Up to and ind.
3 lbs. 4 oz. 7
Over 3 lbs.4 oz. 
up to and incl.
4 lbs. 6 oz. 34
Over 4 lbs.6 &z. 
up to and incl.
4 lbs.15 oz. 42
Over 4 lbs.l5oz. 
rap to and incl.
5 lbs. 8 oz. 122
Total 205

^ v= 6.94 n = 1
(Comparison has been made between the lower two birth weightgroups and the upper two).

P<0.01



TABLE 54
The relationship between the proportion of non-premature 
siblings which had birth weights of 7 lbs. or more and 
the birth weights of the premature children born in 1950.

B.W.of child No.of
bom in 1950. cases.

Up to and incl.
5 lbs. 4 oz.
Over 3 lbs.4 oz. 
up to and incl.
4 lbs. 6 oz.
Over 4 lbs. 6 oz. 
up to and incl.
4 lbs.. 15 oz.
Over 4 lbs. 15 
oz. up to and 
incl.5 lbs.8 oz.
Total

7

54

42

112

205
')C/= 15.61

Non-prem. 
sibs. of 
known B.W.

48>150

65'

221

551 
n = 1

No.with 
B.W. of
7 lbs. or 
more.

12

55/86

41

98

184 
P <0.01

Percentage 
with B.W.of 
7 lbs.or more.

70.6J?

68.8$ ‘66.2$

63.1$)

44.3$

52.

(Comparison has been made between the lower three birth weightgroups and the upper one.)
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TABLE35.
This table shows how the proportion of siblings which 
were either premature or had birth weights of 7 lbs, 
or more varies with the birth weight of the child born 
in 1950. In the 4th column the first figure is the 
number of premature siblings, the second figure is the 
number with birth weights of 7 lbs, or more, and the 

third figure gives the total.
B.W. of child No.of
born in 1950. cases.

Up to and incl.
3 lbs. 4 oz. 7
Over 3 lbs.4 oz. 
up to and incl. 34
4 lbs. 6 oz.
Over 4 lbs. 6 oz. 
up to and incl. 42 
4 lbs. 15 oz.
Over 4 lbs. 15 
oz. up to and 122
incl.5 lbs. 8 oz.

Sibs. of 
known B.W.

22

No. of prems. Percentage
or with B.W. of prems.or
7 lbs. or more, with B.W.

7 lbs.or more

90

92

310

5 + 12 = 17 

42 + 35 = 75

27 + 41 68

Total 205 514
'Xv’= 20.42 n

89 + 98 =187

163 +184 =347 
= 3 P< 0.001

77.3#

83.3#

73.9#

60.3#

67.5#
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TABLE 56.
This table shows how the birth weights of the premature 
siblings tended to be similar to the birth weights of 

the premature children born in 1950.
B.W.of child 
born in 1950.

Up to and 
incl.4 lbs. 
15 oz.
Over 4 lbs. 
15 oz. up to 
and incl.
5 lbs.8 oz.
Total

Total
prem.
sibs.

74

89

163

Prem.sibs.with 
B.W. up to and 
incl. 4 lbs.15 oz.

44

36

80

Percentage of prem. 
sibs. with B.W. up 
to and incl.4 lbs. 

15 oz.

59.5#

40.4#
49.1#

'7(>' = 5.85 a = 1 0.02 » P t 0.01
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TABLE 37.
Comparison between the incidence of prematurity among 
the other children of mothers who had uncomplicated and 
complicated pregnancies in 1950. Children of unknown

B.W.are omitted.
Pregnancy 
in 1950.
Uncompli
cated.

Bo. of 
cases.

138
Complicated. 67

Bo.of other Bo. which 
children. were prem,

344
170

120
43

Percentage which 
were premature.

34.9#
25.3#

A = 4.83 n = 1 0.05 7 P-7' 0.02

TABLE 38.
Comparison between the numbers of non-premature children 
with birth weights of 7 lbs. or more among the other 
children of mothers who had uncomplicated and complicated 
pregnancies in 1950. Children of unknown B.W.are omitted.

Pregnancy Bo. of 
in 1950. cases.

Bo.of other 
children not 
premature•

Bo. which 
had B.W. 
of 7 lbs. 
or more.

Percentage which 
had B.W. of 7 lbs. 
or more.

Uncompli-
cated. 138 224 101 45.:

Complicat
ed. 67 127 83 65.

'%*"= 13.35 n = 1 F<0.01



TABLE 39.
Oases in which the pregnancy in 1950 was UNCOMPLICATED - 
the relationship between the incidence of prematurity 
among the siblings of the premature children born in 1950 

and the birth weights of these 
children.

B.W.of child No.of 
born in 1950. cases

Up to and incl.
3 lbs. 4 oz. 3
Over 3 lbs. 4 
oz.up to and 20
incl.4 lbs.6 oz.
Over 4 lbs. 6 
oz. up to and 
incl.4 lbs.15 oz.

28

Over 4 lbs.15 oz. 
up to and incl.
5 lbs. 8 oz. 87

Sibs. of 
known B.W.

Total 138

12'

47,

60'

225
344

59

285

Premature Percentage of 
siblings, premature sib

lings .

27
23

22

71
120

93

45.8#

36.7$

32.6$

■J(v = 3.71 n = 1 0.10 fPy 0.05
(Comparison has been made between the lower two birth weight
groups and the upper two•)
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TABLE 40.
Cases in which the pregnancy in 1950 was COMPLICATED - 
the relationship between the incidence of prematurity 
among the siblings of the premature children born in 
1950 and the birth weights of these children.

B.W.of child 
born in 1950.

No. of 
cases.

Sibs. of 
known B.W.

Premature
siblings.

Percentage of 
premature sib

lings •
Up to and 
incl.3 lbs. 
4 oz.
Over 3 lbs. 
4 oz. up to 
and incl.
4 lbs.6 oz.

14

10

43;
53

19/
20

10.0#

44.2#
37.'

Over 4 lbs.
6 oz.up to and 
incl.4 lbs.15 oz.

14

Over 4 lbs. 15 oz. 
up to and incl. 35 
5 lbs.8 oz.
Total 67

117 r23
18

43

21.2
19.7#

•yV= 6.30 a = 1 0.02^P^0.01.



TABLE 41.
Cases in which the pregnancy in 1950 was UNCOMPLICATED - 
the relationship between the proportion of non-preaature 
siblings which had birth weights of 7 lbs. or more and 
the birth weights of the premature children born in 1950.

B.W. of child 
bora in 1950.

No.of Non-prem. No. with 
cases, sibs. of B.W. of 7 

known B.W. lbs. or 
more.

Up to and incl.
3 lbs. 4 oz. 3
Over 3 lbs. 4 
oz. up to and 
incl.4 lbs.6 oz. 20
Over 4 lbs.6 oz. 
up to and incl. 28
4 lbs. 15 oz.
Over 4 lbs.15 
oz up to and 
incl.5 lbs.8 oz. 87
Total 138

8

24,

38

(154y
224

32

192

20
17,

20'

i
61

101

81

Percentage with 
B.W. of 7 lbs.or 

more.

62.5#

42.2 $

'Xy = 4.57 n = X 0.05* PrO.02
(Comparison has been made between the lower two birth weight
groups and the upper two.)



TABLE42*
Cases in which the pregnancy in 1950 was COMPLICATED - 
the relationship between the proportion of non-premature 
siblings which had birth weights of 7 lbs. or more and 
the birth weights of the premature children born in 1950.

B.W. of child No.of Non-prem. No.with Percentage
born in 1950. cases.sibs.of B.W.of 7 with B.W. of

known B.W. lbs.or 7 lbs. or
more. more •

Up to and incl.
3 lbs. 4 oz. 4
Over 3 lbs. 4 
oz.up to and 14
incl.4 lbs.
6 oz.
Over 4 lbs.6 
oz.up to and 14
incl.4 lbs. 15 oz.
Over 4 lbs.15 
oz.up to and 35
incl.5 lbs.8 oz.
Total

■'i
24

27

67

60

67 127
V =  6.43 n

16 I 46

21

37

100.
66.7# 176.7#

n.sp

55.2#

83 65.4#
1 0.02 ̂ P *0.01

(Comparison has been made between the lower three birth weight
groups and the upper one.)
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TABLE 43.
The incidence of still-births and abortions among the
additional pregnancies of the 205 mothers, related to
the birth weights of the children born in 1950.

B.W. of child No.of No.of Percent. No.of Percent
born in 1950. additional S.B. of S.B. abort.of abort,

pregnancies.
Up to and incl. 30̂  3 10.0$ 5} 16.7$
3 lbs. 4 oz.

.152 >33 21.7$
Over 3 lbs.4 oz.
up to and 122) 3 2.5$ 28
incl.4 lbs.6 oz.
Over 4 lbs.6 oz. 
up to and incl. 119^ 
4 lbs.15 oz. ! 5 4.2# 15\ 12.6#\

502 (62 > 
12 3.1# 47) 12.3#)

12.
Over 4 lbs.15 oz. 
up to and incl. 383 
5 lbs. 8 oz.
Total 654 23 3.5$ 95 14*5$

Significance of difference in incidence of abortions, 
with lower two birth weight groups and upper two taken together:-j

8.24 n = 1 P <0.01



TABLE 44.
Comparison between the incidence of still-births and 
abortions according to whether the pregnancy in 1950 

was uncomplicated or complicated*
Pregnancy in Ho. of Ho* of

1950. additional S.B. 
pregnancies.

Uncomplicated 426 11
Complicated 228 12

Ho.of Total 
abort. S.B.& 

abort.
55
40

66
52

Percentage 
S.B. and 
abort•
15.5*
22.8*

v _ 5.38 n = 1 0.05»P*0.02

TABLE 45.
Comparison between the total incidence of premature 
births, still-births, and abortions, according to 
whether the pregnancy in 1950 was uncomplicated or

complicated.
Pregnancy Ho. of Ho.of Ho.of Ho.of Total Percentage
in 1950. additional prems. S.B. abort, prems. of prems.

pregnancies. S.B.& S.B.&
abort, abortions.

Uncompli-
ca-ted 426 120 11 55 186 43.7#

Complicated 228 43 12 40 95 41.7#
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TABLE 46.
The proportions of mothers who gave a positive family 
history of prematurity, according to the number of 
pregnancies which they had had before 1950.

No.of pregnancies before 1950. !
"15 1 2 3 4 5””or more.!Ib1aL;

Number of cases. 188 112 74 47 27 67 515
!;

No.with family |
history of j
prematurity. 38 19 19 11 6 18 111 ;
Percentage with 
family history
of prematurity. 20.2$ 17.0$ 25.7$ 23.4$ 22.2$ 26.9$ 21.6$

'X* = 3.56 n = 5 0.70 t P -r 0.50

TA3L5 47.
205 cases in which prematurity was apparently due to mater- | 
nal predisposition:- ‘
Comparison between the incidence of prematurity among the 
other children of mothers who gave a family history of 
prematurity and the other children of mothers who did not.

No.of Other children No.of Percentage
mothers, of known B.W. prems. of prem- !

atures. j
With family history 47 128 41 32.0$
No family history 158 386 122 31.6$



TABLE 48.
230 cases in which prematurity could not have been 
due to maternal predisposition in every case:-

Comparison between the -incidence of prematurity 
among the other children of mothers who gave a family 
history of prematurity and the other children of mothers

who did not.
No,of Other children No,of Percentage 
mothers, of known B,W, prems, of premat

ures.
With family history 55 171 51 29.8^
No family history 175 534 108 20.2$

' X *  = 6.83 n = 1 PC0.01

TABLE 49.
Reasons for failure to trace 52 premature twins of known

birth weight
Could not be found - 25
Known to have left the city - 25
Known to have been adopted - _2
Total - 52



(CABLE 50»
Comparison between the birth weight distributions of the 

premature singletons and premature twins.

Birth Weight
Up to and incl.
3 lbs. 4 oz.
Over 3 lbs.4 oz. 
up to and incl.
4 lbs. 6 oz.
Over 4 lbs. 6 oz. 
up to and incl.
4 lbs. 15 oz.
Over 4 lbs*15 oz. 
up to and incl.
5 lbs. 8 oz.
(Dotal

Singletons.
No. Percentage.

18

91

95

311

515

3.5$

17.79?

18.49*

60.49*

(Twins.
No• Percentage•

7 4 . 59*

40 25 . 89*

34 21.99*

74 47.79*

155 1009*



179.TABLE 51*
Comparison between Social Class Distributions of premature 

singletons and premature twins.
Social Class.

I II III IV V Unknown TotalSingletons 3 22 295 47 138 10 5150.6$ 4.3$ 57.3 $ 9.1$ 26.8$ 1.9$ 100$
Twins 2 3 94 21 34 1 1551.3$ 1.9 $ 60.6$ 13.5$ 21.9$ 0.6$ 100$

TABLE 32.
The numbers of single-born children who spent various periods 

in hospital, according to birth weight.
Birth Weight. Total Never in Up to 2 weeks 4 weeks Over '

cases•hospital. 2
weeks. to 4 

weeks. to 3 
months. 3months

Up to and incl. 
3 lbs. 4 oz.

18 
100 $

10
55.6$ 3

16.7#
1
5.7$

1
5.7$

3
16.7$

Over 3 lbs. 4 oz. 
up to and incl.
4 lbs. 6 oz.

91100$ 45
49.5$

17
18.7#

8
8.8$

11
12.1$

10
11.0$

Over 4 lbs.6 oz. 
up to and incl.
4 lbs. 15 oz.

95100$
50
52.6$

20
21.1# 9

9.5$
10
10.5$

6
6.3$

Over 4 lbs. 15 oz. 
up to and incl.
5 lbs. 8 oz.

311100$
11355.6$

70
22.5#

21
6.8 $ 4113.2$

6
1.9$

Total 515100$
278
54.0$

110
21.4# 397.6$ 6312.2$ 25

4.9$
Significance of variation in number of children spending over 
3 months in hospital (the lower two birth weight groups have 
been combined)

')(* = 18.01 n = 2 P =<0.01
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TABLE 53.
The numbers of twins who spent various periods in hospital, 

according to birth weight.
Birth Weight. Total Never in Up to 2 weeks 4 weeks Over

cases.hospital. 2 weeka to to 3
4 weeks 3 months months

Up to and incl. 
3 lbs. 4 oz. 7100$ 5

71.4$
— 2

28.6$
— —

Over 3 lbs.4 oz. 
up to and incl.
4 lbs. 6 oz.

40
100$

20
50.0$ 13

32.5$
2
5.0$

1
2.5$

4
10.0$

Over 4 lbs.6 oz. 
up to and incl.
4 lbs. 15 oz.

34
100$

21
61.8$ 720.6 $

1
2.9$

5
14.7$

-

Over 4 lbs.15 oz. 
up to and incl.
5 lbs. 8 oz.

'vf- O
t- oH 38

51.4$
19
25.7$

5
6.8$

8
10.8$ 4

5.4$

Total 155100$ 8454.2$ 3925.2$
10
6.5$

149.0$
8
5.2$

TABLE 34.
Number of single-born children in each birth weight group 
who were admitted to hospital at least once with lower res

piratory infection.
Birth Weight. Total No.admitted. Percentage

children. admitted.
Up to and incl.
3 lbs. 4 oz. 18 6 33.3$
Over 3 lbs. 4 oz.
up to and incl. 91 20 22.0$
4 lbs. 6 oz.
Over 4 lbs. 6 oz.
up to and incl. 95 12 12.6#
4 lbs. 15 oz.
Over 4 lbs.15 oz.
up to and incl. 311 24 7.7$
5 lbs. 8 oz.
Total 515 62 12.0$

'X' = 19.92 n = 2 P<0.01(Lower two birth weight groups combined)
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TABLE 55.
Number of twins in each birth weight group who were admitted 

to hospital at least once with lower respiratory in
fection.

Birth Weight, Total
children.

Up to and incl.
3 lbs. 4 oz. 7
Over 3 lbs.4 oz.
up to and incl. 40
4 lbs. 6 oz.
Over 4 lbs. 6 oz. 
up to and incl. 34
4 lbs. 15 oz.
Over 4 lbs. 15 oz. 
up to and incl. 74
5 lbs. 8 oz.
Total 155

No. admitted

9

16

Percentage
admitted.

14.3$

5.0$

11.8$
12.2$
10.5$

TABEE 56.
Incidence of squints among all premature children (singletons 

and twins) in each birth weight group.
Birth Weight.

Up to and incl.
3 lbs. 4 oz.
Over 3 lbs. 4 oz. 
up to and incl.
4 lbs. 6 oz.
Over 4 lbs. 6 oz. 
up to and incl.
4 lbs. 15 oz.
Over 4 lbs. 15 oz* 
up to and incl.
5 lbs. 8 oz.
Total

Total
cases.

24

122 I 269

123

371 

640

No. with 
squints.

10 >29

17

28

57

Percentage 
with squints.

7.

8.
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TABLE 57.
Mean heights and weights of single-born premature children 
at monthly ages from 5 years 0 months to 5 years 9 months.

Male. Female.
Age. No.of 

cases. Mn.Ht.
(in.)

Mn.Wt.
(lb.)

No. of 
cases

Mn.Ht. 
. (in.)

Mn. Wt. 
(lb.)

5 yr.O mth. 15 41.1 39.1 12 39.9 37.7
5 yr.l mth. 16 41.7 41.0 27 41.0 38.3
5 yr.2 mth. 26 40.4 37.5 23 40.4 36.8
5 yr.3 mth. 38 41.3 39.0 46 40.7 38.0
5 yr.4 mth. 32 41.6 39.9 43 41.2 38.0
5 yr.5 mth. 22 41.4 39.7 44 40.7 37.1
5 yr.6 mth. 26 41.2 39.4 23 42.0 38.9
5 yr.7 mth. 17 42.0 39.7 19 40.9 37.0
5 yr.8 mth. 8 42.5 41.5 6 41.6 39.9
5 yr.9 mth. 8 43.5 42.1 3 42.2 36.6

Mean heights and weights of premature twins at monthly ages 
from 5 years 0 months to 5 years 7 months.

Male. Female.
Age. No. of 

cases.
Mn.Ht. 
(in.)

Mn.Wt. No.of 
cases,

Mn.Ht.
(in.)

Mn.Wt.
(lb.)

5 yr.O mth. 6 40.7 38.3 6 40.5 36.7
5 yr.l mth. 9 38.9 35.7 2 40.2 36.0
5 yr.2 mth. 14 40.6 38.0 7 40.8 37.1
5 yr.3 mth. 11 41.5 39.3 10 40.7 37.7
5 yr.4 mth. 9 ' 42.9 41.4 15 41.8 38.6
5 yr.5 mth. 12 42.0 40.9 11 41.1 38.2
5 yr.6 mth. 6 43.1 41.4 13 41.2 39.6
5 yr.7 mth. 10 43.6 44.3 3 43.0 41.5
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