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The great majority of studies of growth in relation
to puberty have been carried out on girls, since the
onset of menstruation provides a fixed point which
can be accurately recorded, whilst the age of estab-
lishment of a regular menstrual cycle can also be
determind in most cases within comparatively
narrow limits. Although the onset of menstru-
ation does not necessarily correspond with the onset
of ovulation, and has indeed tended to obscure the
fact that puberty is actually a period of trasition
from childhood to adolscence rather than a single
fixed point, its use for statistical purposes has thrown
considerable light on the relationship of growth to
early or late maturity. Thus Flory (1935) and others
have found that girls who menstruated early showed
radiological evidence of more advanced osseous
development (e.g. appearance ofthe sesamoid on the
distal end ofthe first metacarpal) than non-pubescent
children of the same age, whilst Stone and Barker
(1937) described an early slowing-down of growth in
girls who had menstruated early, and found that,
after the age ofsixteen, girls who had not menstruated
were in fact taller than those in whom the menarche
had occurred.

In the case of boys there is no fixed point corre-
sponding to the onset of menstuation which can
be accurately determined, and it is probable that
spermatogenesis is more gradually established than
ovulation. Assays of excretion of 17-ketasteroids
(Nathanson et al., 1939, 1941; Talbot et aL, 1943) also
suggest that this is of gradual incease, with a wide
normal variation, and although excretion of gona-
dotrophic hormone in the urine shows a general
tendency to increase with increasing maturity (Catch-
pole et al, 1938) it cannot as yet be said to provide
an accurate index ofonset of puberty. The appear-
ance of pubic hair, though usually an early sign of
pubescence, bears no very constant relationship to
genital development, whilst other secondary sexual
characters, e.g. skin and voice changes, are all
gradual in onset.
By considering the various clinical manifestatons

of puberty together, however, it is possible even in
boys to establish grades of matunty, and to classify
groups ofboys into these with some degree of accur-
acy. Greulic et al. (1942) have described five such
maturity-goups. Although the classical mpno-
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graph of these authors was not available when the
present study was carried out, it was found subse-
quently that closely similar criteria for grading
had been established independently; in the present
study, however, only three maturity-groups have
been compared, the 'prepubcnt' group corre-
sponding approximately with Greulich's Grades 1
and 2, the 'pubescnt' with Grade 3, and the
'adolescent' with Grades 4 and 5.
The purpose of the present investigation was to

determine whether any si nt difference in mean
height and weight ofboys in the same age-groups but
in different maturity-groups could be demonstrated
and, if so, how far back these differences were mani-
fest. At the same time it was possible to make
certain observations on the order of appearance and
character of some of the changes associated with
puberty.

Present Investigatio
Clinical mterial. This consisted of two hundred

and eight healthy boys between the ages of eleven
and sixteen years. All boys who had had prolonged
or recent illness likely to have affected their growth
were excluded, as were any showing cryptorchidismL
No other cases of endocrine diturbance or patho-
logical obesity were encountered. The boys were
derived from two residential schools, in both cases
situated in country surroundings and providing a
liberal diet. In all cases, detailed medical records
were available.

In School A, the boys entered from foster-homes
at the age of five, being weighed and masured by
trained personnel on entry and thereafter in January
of each year, or more fequently. Untl 1945, all
the boys had remained at school during the holidays,
and had received the same school diet. This group
was, therefore, exceptionally well controlled from the
point of view of an investigation of this type, and
measurements were available in every case from
the sixth year.

In School B, the boys entered from their homes
at various ages from eight years onward, and were
weighed and mesured by trained personnel at kast
three times a year. They received the same diet at
schooL but returned home for the holidays.
Although the livmg conditions and diet in the two

schools were comparable, it was considered best
to compare measurements only of boys fiom the
same school. Whilst this renders the indiviual
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182 ARCHIVE
groups1s , it reduces a number
errors. Thus the boys in the two s
derived from somewhat different stoci
social conditions in the pre-
were probably more uniform in the case
than of School B.

Age-groups. The boys were divided
groups, i.e. 11+ to 12, 12+ to 13, etc
filling on the date of the examination
boy in the younger age-group. In
School A, where the exact date of ea
measurement was known, the ages wei
throughout on the basis of years plus 4
case of School B, where the month but j
date of the previous examinations w;
ages were calculated to the nearest r
age-groups examined in the two scho
follows:

Ager(yea)
11 to 12
12 to 13
13 to 14
14to 15
15 to 16

School A
26
39
45
16
4

Some of these groups were too small, or i
divided on a maturity-grading, to make (
possible; the age-groups selected for a
12 to 13 (School A), 13 to 14 (Schook
14 to 15 (School B), and 15 to 16 (Scho
M Heights were measui

boys standing barefoot against a station
with sliding head-arm, and were record
the nearest i inch (and converted into cr
nearest 05 cmL Leg-length was measi
steel tape, from the anterior superior il
tbh tip of the internal malleolus, and
the nearest 0-5 cm. Weights were mean
balances that had been regularly clx
recorded to the nearest i lb. and convy
metric scale. All calclations are ba
naked weight.

ExanaHuatiom.. A record was made of I
and extent of pubic, axillary, faciaL and
the stage of development of the genital
appearance of the skin, with particular
the presence of comedones or acne and 1

ment of the secous and apocrine s'
It was not found practicable to estimate e
in the pitch of the voice on a single exa
without special apparatus, though m
where the voice was obviously ' broke
was recorded. The presec or absenc
comastia was noted in all cases.
Pumc HUR. This was recorded as P

pubic area showed only the presence
body-hair of early childhood, or the shl
non-pigmented vellus which precedes the
of true pubic hair. P1 was used to c
appearance of one or more coarse, pign
at the base or side of the penis; P2 wher
hairs extended across the root of the peni
approximately half the pubis was coverm
the area of female distrbution was ci
hairs extended to the perineal or anal r

P5 when hair was preset on the linea
abdomen, or groins (cf. Godin, 1934).
-AxmLay HAIR. This was record

(complete absence), Al (thepence ofc
pigmented hairs), A2 (hairs more thai
lngth and ning over an area apj

S' OF DISEfUSE IN CHILDHOOD-
of possble 2 cm in length), or A3 when the growth of axillry

dcols were hair was profiLse.
k, whilst the FAcIL mapI_ The signifince of facial hair was
-school years found less easy to assess, since the appearance was
of SchoolA greatly in dbycolouring or shaving. Typically

the earliest appearance of fine hair was seen on the
I into yearly lateral parts of the upper lip, thence spreading
:., a birthday toward the centre. Except in the most hinute boys,
placing the it was only found practicable to classify facial hair as

the case of present or absent.
ach previous BkDY HAm. The posterior aspects of the fore-
re caculated arms were examined for hair-growth, but it was
days; in the again found that only in the most mature boys were
not the exact the idings unequivocal.
as recorded, GENITAiJ Greulich et al. (1942) drew attention
nonth- The to three feitures of the male genitalia at puberty,
dlS were as which were also used as criteria of maturity-grading

in the present study. The penis first increases con-
School B siderably in length, and then subsequently in girth

with development of the corpora cavernosa. The
rapid increase in size of the testicles at puberty is

28 not associated with a corresponding increase in siz
28 of the epididymis, with the result that the relative
22 proportions ofthe two showa marked alterationfrom

insufficiently those of childhood; with increase in size the tes-
omparisons tides also become softer. Thirdly, the scrotum,alympsis were which in childhood is widest at its proximal end,
sA and B) becomes not only pendulous but wider at its distal
sl B). end with the increased size of the testicles. (Thise with t last point was found easier to assess clinically than
ary mesre rugosity, which was very variable.)
led either to In the present study, the stage of development of
m.) or to the the penis and that of the testicles plus scrotum were
uire with a seParately as ' prepubescent,' ' pubescent,'
liac spine to or 'adolescent.' (It was found that whereas the
recorded to development of the scrotum followed closely that
ired on lever Of the testicles, the testicles and penis were not
ecked, were necessarily developed to an equal extent.)
erted to the SRN. The skin of the cheeks, roots of the nose,
Lsed -on the and base of the lower lip was examined for come-

dones, and though their presence was found to be
the presence much higher after the onset of puberty, it was not
Ibody hair- itself taken as a criterion of diagnosis. The group
ia; and the as a whole was remarkably free from acne, and
reference to though the few cases that were observed were all
the develop- in the more mature boys, its presence or absence
weat glands. was of little help in grading. Development of the
arly changes apocrme and -sebaceous glands was also regarded as
mination or confirmatory rather than diagnostic.
those cases GRADNG. On the basis of the clinical examna-
n' the fact tion, irrespective of age and size, each boy was
e of gynae- graded as ' prepubescent,' ' pubescent,' or ' adoles-

cent.' The presence of pubic hair and/or pubescent
10 when the genital development were taken as the criteria of
of the fine pubescence. The presence of pubic hair, even when
ghtly longer, this was profuse, was not by itself taken as a cnterion
appearance of adolescence; for this grading, well-marked
describe the increase in girth as well as length of the penis, and
ented hain substantial development of the testicles were con-
pigmented sidered necessary.

is; P3 when In spite of the inherent difficulties which must
d; P4 when arise over border-line cases (since one stage of
)vered, and development will pass gradually and not abruptly to
region; and the next), it appeared that grading on this basis was
alba, lower substantially valid. A second examination of a

hundred and thirty-two of the boys was carried out
ed as AO one hundred days after the first, and a second assess-
)ne or more ment made without reference to the original on

1 cn. in It wasfound that in noinstancewas a boy given a
proximtely loweI grading on his second eamination than on his
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HEIGHT AND WEIGHT IN RELATION TO PUBERTY
first; eleven boys were given a higher grading in

view ofthe advanced development that had occurred
during the interval; and the remainder were placed
in the same categories as before.

Results
Matr in reation to age. The following

analysis of the total number of boys examined (208)
shows how the maturity-gradings are related to
chronological age (table 1). As would be exPected,
the percentage of prepubescent boys steadily falls

from the age of 11 to 15, whilst the percentage
of adokscents rises from 13 to 16. The highest
percentage of pubescent boys is seen in the 13- to
14-year-old group, which is also the group most
evenly divided between prepubescent and pubescent.

Comparison of height and weight of aily
groups. In each of the age-groups selected, a
comparison was made between the mean height and
weight of those boys showing a more advanced
degree of maturity with those showing less. Thus
in the 12- to 13-year-old group (School A), the
mean heights andweights of the 25 prepubesent boys
were compared with those of the 14 pubescent boys.
In the 13- to 14-year-old groups (Schools A and B),
comparison was also made between the prepubescent

boys and the pubescent, whilst in the 14- to 15-year-
old and 15- to 16-year-old groups (School B), com-
parison was made between the pubescent and
adolescent groups. This initial comparison gave
the results shown in table 2.
The probable errors were calculated for each

comparison, and it will be seen from table 3 that
the probability of the lower maturity-group being
of greater height or weight than the higher maturity-
group of the same age is in no instance more than
1 in 10, whilst in most instances it is considerably
less.

It is thus clear from table 2 that the more mature
boys are si ntly taller and heavier than the less
mature boys in the same age-group. Indeed, the
more mature boys in each age-group are found to be
taller and heavier than the less mature boys in the
age-group immediately above them (e.g. the pubes-
cent boys aged 12 to 13 compared to the prepubes-
cent boys aged 13 to 14, or the adolescent boys aged
14 to 15 compared with the pubescent boys aged 15
to 16). Further evidence that these differences in

height and weight between boys of different grades
of maturity in the same age-group cannot be attri-
buted to such minor differences in mean age as
existed between the maturity-groups is shown by
reference to the growth curves given below, where the

TABLE 1
MATURrTY IN RELATION TO AGE

Prepubect Pubescent Adolescent
Age (years) Total

No. Per cent. No. Per cent. No. Per cent.

11 to 12 26 23 88-5 3 11-5 0 0
12 to 13 39 25 64-1 14 35-9 0 0
13 to 14 73 31 42-5 34 46-6 8 11*)
14to15 44 6 13-6 11 25-0 27 61-4
15 to 16 26 0 0 8 30-8 18 69-2

TABLE 2
COMPARISON OF HEIGHT AND WEIGHT OF MATURITY GROUPS

Height (cm.) Weight (kg.)

Age Group School
Mean Standard Standard Mean Standard Standard

error deviation error deviation

12 to 13 years
1. Prepubescent . .. .. A 142-10 1-46 5-26 33-32 0-64 3106
2. Pubescent .. .. .. A 148101 1-69 6-09 37-74 1-39 6-66

13 to 14 years
1. Prepubescent . .. .. A 146-30 1-75 7-23 36-30 1-25 5-73
2. Pubescent .. .. .. A 151-53 1-39 6-93 41-49 1-13 5-63

13 to 14 years
1. Prepubescent .. .. .. B 146-53 1-55 5-59 38-33 0-92 3-31
2. Pubescent . .-. .. B 158-88 1-55 6-20 47-73 1-41 5.64

14 to 15 years
1. Pubescent -- .. . B 155-91 1-19 3-76 46-00 1-12 3-55
2. Adolescent .. . . B 163-83 1-60 6-00 52-18 1-62 6107

15 to 16 years
1. Pubescent . . . B 154-53 2-39 6-76 45-30 2-11 5-96
2. Adolesoent . . . B 164-31 2-74 10-29 53-59 2-14 | 8-00
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184 ARCHIVES OF DISEASE IN CHILDHOOD
TArn.E 3

Probability that prepubesent mean Probability that prepubescent mean
School Age-group height greater than pubescent mean weight greater than pubescent mean

height weight

A 12 to 13 0-015 0-087
A 13 to l4 0-094 0-001
B 13 to 14 0-000 0-00

Probability that pubescent mean height Probability that pubescent mean weight
greater than adolescent mean height greater than adolescent mean weight

B 15 to 15 O-000 0-005
B 15 to 16 0-004 0-034

mean age of the group at the date of each measure-
ment is shown graphically.
A further point of considerable interest which is

brought out by these figures is that the boys who
show evidence of the onset of puberty between 13
and 14 years ofage (School B), are taller and heavier
than those where puberty is beginning between 14
and 15, and these agai are taller and heavier than
the boys graded as pubescent between 15 and 16
years. Although the differences in this instance are
small, the observation suggests that the smallest
boys are in fact those that tend to mature the latest.
Growth curve In view of the above findings,

growth curves (height and weight) were constructed
for each group, and compared as before. Those
for the boys in School A are the more complete, as
all boys entered the school in their sixth year. In
the case of boys from School B, where the age of
entry varied from the eighth to the twelfth year, the
curves have been contucted from the age at which
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Fa%. 1.-Mean height of boys aged 12 to 13 years at date
of examintion (School A), from the sixth to thiteenth
year.

they may be taken as representative of the complete
group.

It will be seen from these figures that at every age
for which mean values are available, the groups of
boys who matured earler are taller and heavier than
their later-maturing contemporaries. This is par-
ticularly striking in the case of boys from School A
(figs. 1 to 4) where the differences are demonstrable
in the sixth year. In all cases the curves, particularly
those of weight, tend to diverge with the establish-
ment of puberty. Although the individual groups
analysed are relatively small, the fact that the
findings were similar in every instance tends to
support their general validity.
Rate of growth during puberty. The maturity-

gradings used in the present study include in the
' prepubescent' group boys whose development
is esseptially that of childhood, and also those who
may show the very earliest signs preceding the more
manifest appearances of commencing maturity.
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HEIGHT AND WEIGHT IN RELATION TO PUBERTY
The growth curves of the prepubescent boys can-
not, therefore, be expected to demonstrate clearly
any changes in rate of growth which may be asso-
ciated with the period imediately preceding the
manifestations used in defining the 'pubescent'
group. Similarly with the 'adolescent' group,
which includes boys in whom maturity is well
advanced but incomplete, and also a few boys in
whom genital development has practically reached
adult proportions, it might reasonably-be objected
that the grading is too wide to demonstrate changes
peculiar to any one phase of development.

In the case of the 'pubescent' group, however,
the phase of development is more clearly defined,
and probably extends only over a period of six to
nine months. Changes in rate of growth peuliar
to this period might, therefore, be expected in the
growth curves immediately before and after the date
of examination. With the exception of the growth
in height of the 12- to 13-year-old boys, examination
of the growth curves does in fact suggest that there
is an access of growth (more particularly in weight)
in the year preceding the date of examination.
Since, however, a somewhat similar increase in
annual weight-gain is seen in the prepubescent boys
aged 13 to 14 (School A), it was decided to re-
examine this age-group approximately three months
after the first examination, in order to determine
whether there was any significant difference in the
increase in height and weight of the pubescent and
prepubescent boys aged 13 to 14 during this period.
The results as shown in table 4 were obtained.
Thereare, therefore, substantial differences between

the increase in height and weight of the pubescent
and prepubescent boys over the same period, and
since the standard errors are relatively small, these
differences can be regarded as significant. (The
probability that the increase in height is greater for
the prepubescent than for the pubescent boys is
approximately 0-10 and in weight only 0-004.)
Since, however, the differences in increase in height
between the two groups are not shown to the same
extent in the increases in leg-length, these results are
regarded primarily as an indication that further
study along similar lines is likely to be fruitful.

Gynaecomastia The presence of a small nodule
of mammary tissue attached to the nipple (which
could readily be distinguished on palpation from
subcutaneous fat) was observed in twenty-six cases.
In the great majority this was bilateral and painless
or only very slightly tender. In no case could
colostrum be expressed. In most cases where the
mammary tissue was more than 2 cm. in diameter,

or where the chest was poorly covered, the swelling
was visible as wel as palpable, but no very marked
case of breast enlargement was observed. The
occurrence of gynaecomastia in relation to maturity-
grading in the whole group was as follows:

Prepubescent
Pubescent . .

Adolescent

Total No. with Per cent.
gynaecomasta.

85 0 0
70 9 12-9
53 17 32-1

This would suggest that breast-development is more
characteristic of the latter stages of puberty than the
earlier, and is unlikely to be observed before other
manifestations ofsexual development. It is probable
that gynaecomastia at puberty is due, as Weber
(1946) expresses it, to 'a temporary burst of endo-
crine activity in the testes and possibly in the adrenal
cortex' and that the secretions of these organs
contain not only adrogenic but some oestrogenic
elements. These latter may be sufficient to produce
temporary gynaecomastia in boys who are constitu-
tionally so predisposed.

Rehtionship of tminal hair to genital develop-
ment. In general, it was found that the appearance
of pubic hair corresponded roughly with the stage of
genital development classified as pubescent, though
either might precede or follow the other; that
axillary hair appeared relatively late, i.e. correspond-
ing with the grading of adolescence; and that hair
on the linea alba was very late in appearance, being
observed once only in the whole series. Whilst an
exact analysis of the order of appearance of primary
and secondary sexual characters could only be
attempted by serial examinations of the same boys
over a period of five or six years, the single examina-
tion, particularly of the pubescent boys, yielded
certain information.
Of the boys classified as pubescent, 52 per cent.

showed pubic hair (P1 to P3) and pubescent genital
development, but no axillary hair; 12 per cent.
showed the same signs plus axillary hair (Al or A2);
10 per cent. showed pubic hair with genitalia graded
as prepubescent; and 23 per cent. showed pubes-
cent genitalia with absence of both pubic and axillary
hair. In two cases, moderately profuse axillary
hair was present in the absence of pubic hair, and
with genitalia showing only the earliest signs of
pubescence.
The adolescent group was almost evenly divided

between those in which axillary hair was present and
those in which it was absent. In all cases pubic hair
was present, though this varied from P2 to P5. In

TABLE 4
MEAN INCREASE IN HEIGHT, LEG-LENGTH, AND WEIGHT OF PREPUBESCENT AND PUBESCENT

BOYS AGED 13 TO 14 YEARS (SCHOOL A) OVER A PERIOD OF 100 DAYS

Increased height Increased leg-length Increased weight
(cm.) (cm.) (g.)

Mean Standard Standard Mean Standard Standard Mean Standard Standard
error deviation error deviation error deviation

Prepubescent 1-51 0-15 0-579 1-23 0-26 1-045 439-43 138-91 552-83

Pubescet 2-10 (019 0-910 1-32 0-23 1-105 1,202-89 178-96 853-62
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1ARCHIVES OF DISE4SE IN CHILDHOOD
three cases, the growth of axilary hair apred
more advanced than that of pubic hair.
No relationship could be demonstrated between

the occurrence of gynaecomastia and the presence
of axillary hair.
Ski chages. It is generaly recognized that the

occurrence of comedones, acne, and possibly folli-
cular keratosis are, or may be, related to the action
ofandrogenic hormones. As already indicated, acne
was seen in only a very small percentage of cases,
whilst follicular keratosis appeared too variable in
relation to season and exposure to be accurately
correlated with puberty.
Comedones occurring on the facial area were,

however, noted in 197 per cent. of the prepubescent
group, 41-O per cent. of the pubescent group, and
76-2 per cent. of the adolescent group.

Dis
Whilst accurate maturity-grading of boys should

include not only olinical examination but also radio-
logical assessment of ossification and estimation of
hormone-excretion, the present study indicates that
grading on clinical grounds alone may serve to bring
out certain differences in mean height and weight
between the groups studied; and that such differences
are present long before puberty is reached. If, as
seems probable, there are also changes in rate of
growth peculiar to the onset and duration of puberty,
it follows that standard height and weight curves
compiled without reference to the stage of maturity
of the children measured will be deceptive when
compared with the growth curves of an individual
child; thus although the 13- to 14-year-old group
contained the greatest number of pubescent boys, it
was clear that the age of onset of puberty varied
considerably in different subjects, and that in
standard curves based on chronological age only,
' puberty-growth 'will not be as clearly demonstrable
at any one age-period as it may be in the individual.
The relationship of puberty to increase in weight
has also a practical importance when mean weight
curves are used in the assessment of nutrition of
communities of children in their teens, and it has
previously been suggested (Ellis, 1945) that severe
malnutrition may itself be responsible for a general
delay in the onset of puberty, reflected in the shape
of the mean weight curve of the affected groups.

Since the present study is concerned only with
boys up to the age of sixteen, it gives no information
with regard to the mean adult height and weight of
those who mature early as compared with those who
mature late. Studies made on girls and on adult
women, in whom the age of onset of menstruation
was known, indicated that the pyknic type tends to
mature earLier (Pryor, 1936) and that the adult height
of those who menstruated late tends to be greater
than that of girls in whom the menarche occus
early. In order to obtain comparable information
in the case of adult males, it would be necessary to
follow up boys who had been examine and graded
during their teens, since the age of onset of puberty
is seldom accurately remembered or noted in their
school medical records. However, if clinical assess-
ment of maturity were included in the routine

medical examination of boys, it would be possible to
see whether adult height and weight showed any
signficant correlation with early or late maturity in
the male. Whilst improvement on the clinical
criteria employed in the present study could no
doubt be made, it is suggested that they provide a
simple, if rough, guide to maturity-grading which
would serve this purpose.
Another possible application of maturity-grading

is in relation to education and physical performance.
Since education is based very largely on grouping
by chronological age, it-follows that most classes
during the early and middle teens will contain boys
varying from physically imature children to those
who are well advanced in adolescence. Whilst
intellctual development is obviously not commen-
surate with physical development, there are certain
disadvantages in educating together boys of very
different physical, and often emotional, stages of
maturity. When large numbers have to be catered
for, and classes have in any case to be subdivided on
other than strictly intellectual grounds, it has been
suggested that maturity-grading might be used as a
basis of division, boys of roughly the same maturity
then being educated together. With regard to phys-
ical performance, a natural division into maturity
plus individual aptitude is more likely to establish
itself automatically in athletics and organized
games, but in the case of boys in employment, the
burden may fall very unequally on the mature and
the immature. Legislation with regard to juvenile
employment ofboys is entirely based on age, whereas
in fact maturity is a better basis for deciding the
physical demands that can be made on the individual.
The raising of the school leaving-age to fifteen will
have, amongst other advantages, the result that the
proportion of prepubescent boys entering employ-
ment will be substantially reduced.

Whilst clinical maturity-grading applied to groups
allows certain generalizations with regard to mean
height and weight, it should, however, be emphasized
that anthropometric measurements alone are an
ureliable guide in the prediction ofonset and duration
of puberty in the individual. (Thus Flory (1935) in
the case of girls found that anthropometric measure-
ments were much inferior to radiological assessment
of maturity in predicting the onset of menstruation.)
It cannot be assumed that an individual child who is
below the mean height and weight for his age will
necessarily mature late rather than early. Similarly
the rapidity with which individuals pass from one
maturity-grade to the next is likely to vary consider-
ably, and it follows that any application of maturity
grading to educational grouping or employment can
have only a limited and temporary value. The
following example (not included in the present
series) is quoted in detail, as it illustrates the early
maturation of a small child and also the extremely
rapid increase in height and weight which may take
place at puberty.
M. J. was born prematurely at seven months,

weighing 3j lb. (l 59 kg.). At two months he
weighed 6 lb. (2-73 kg.), at one year 19 lb. (8-6 kg.),
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HEIGHT AND WEIGHT IN RELATION TO PUBERTY 189
at two years 24 lb. (10-9 kg.), and at four years 33 lb.
7 oz. (15 2 kg.). He was examined at the age of
eleven years five months, when he was graded as
prepubescent; he then weighed 68 lb. (30 9 kg.)
and measured 4 ft. 6 in. (137-2 cm.) in height. At
twelve years two months he showed the presence of
pubic hair (P2) and early genital development, and
was graded as pubescent. At twelve years five
months he had reached 'established adolescence ';
the voice was broken, pubic hair was profuse,
axillary hair was present, and the 'adolescent
moustache' was appearing on the upper lip. His
height was 5 ft. 14 in. (156-2 cm.) and weight 1054
lb. (48-0 kg.). He had, therefore, not only matured
early (receiving a higher maturity-grading at twelve
years five months than any of the boys in the 12- to
13-year-old group), but had passed from prepuberty
to adolescence in the space of one year, during which
time he had increased 71 in. (19 cm.) in height and
374- lb. (17 kg.) in weight. Apart from vasovagal
attacks, coincident with the onset of puberty, he
appeared healthy, and no pathological cause for his
rapid growth and development was found.

Summary and Concusions
1. Two hundred and eight boys, aged eleven to

sixteen years, from two residential schools, were
graded on a basis of clinical assessment into three
maturity-groups viz. prepubescent, pubescent, and
adolescent. Comparison was made between the
mean heights and weights of boys from the same
school who fell into the same yearly age-groups but
into different maturity-groups.

2. It was found that not only were boys of the
higher maturity-group heavier and taller than their
contemporaries in the lower maturity-group, but
that differences between the growth curves could be
demonstrated as far back as the sixth year (in the
case of boys from School A, where records were
available to this time).

3. The growth curves suggested that there was an
increased annual gain in weight, and to a lesser

extent in height, which could be related to the onset
and duration of puberty.

4. This was confirmed by the re-examination of
one age-group after a period of one hundred days,
when it was found that increase in height and weight
of pubescent boys was significantly greater than that
of prepubescent boys in the same school.

5. Gynaecomastia was observed in none of the
prepubescent group; in 12 9 per cent. of the
pubescent group; and in 32-1 per cent. of the
adolescent group.

6. Observations were made on the relationship of
certain primary and secondary sexual characters
during puberty.
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