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PREPACE

This report sets forth the ltatiatieal regulte of a survey of children in the
slementary schools of the City of Toronto, talken in November, 1939, The field survey was
conceived and planned dy Dr. F. ¥. Tiedall and Dr, J, H, Ebbs of the Hospltal for Bick

Ohildren in Toronto, uwmder the direction of Nr. Alan Brown, in consultation with Dr. 7.S.
. Durko 6f the Department of Penslons and Bational Health, Ottawa, who was responaible for
a similar survey made in 1923, Thanks are aleo due to Dr, J. B. Robbins, chief of the

BMucstion Statistios Branch of the Dominion Bureau of Statistice and his staff, who together
with the Toronto Board of Education rendered valuable assistazcs,

Dr. Gordon P, Jackson, Medical Officer of Health of the City of Toronto, Dr.
L. A. Pequegnat, Deputy Medicsl Officer of Health, and Miegs Elsie Hickey, director of
Publie Hsalth nurses ia Torento organized and aupervised the actunl meamsurements of the
heightes and weights of the children, while the remalining information vas entered on the
schedules by the teachers iz each classroom, ' '

The Dominion Bureau of Statistics received the schedules and undertook the
tabulation, compilation and statistical interpretation of the resnlts. Their medical
interpretation ie te bs the work of Dr, %isdall and his associntes.

The present report is the work of Mr, N. Xeyfits, aseleted by Miss B, J. Stewart
and Mr, E, G. Page, of ths Social Analysis Branch of the Dominion Bursau of Statistice.
The charts were prepared by MNr. J. ¥, Delisle, Ohief of the Dranghting Branch,

5 -'G-' -wa
8. A. Guimore,
Pomindsn Statisticlas.
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HEIGHT AWD WBIGHT SURVEY OF TORONTO KLEMENTARY SCHOOL CHILDREN, 1939.

IETRODUCR I0H

. & survey of the holghte and weighte of some 59,000 boyo and girle attonding
olonentary cchools in tho city of Toronto was completad in 1923 by tho Dopartment of Publie
Hoalth of ¢hat city. Tho rocordo of moasuremont woro punchod on cards in Toronto and theos
woFe dolivered to tho Bursau of Statistico in Ottawa for tabulation and intorpretation. A
table of avorage holghto and woights by sge was celculatsd from thoso resvlts vhich has since
oorved as tho otandard for Canndima school childron. :

} Somo ¢ime provious %o tho taking of this ousvoy a reorgzanization of tho Dopart-
oent of Public Hoolth in Toromte wac made, medical and mursing staef? vas incroascd sad dofinite
policioo adoptod, It vas docided that modical investigmtion would Yo as thorough as.poneidlo
and the corrcetion, in go far me possible, of physical defecto would bo o mmjor part of tho plan,

A% tho time the firet height and weight neaswrements were taken ia 1922, variouc
poblic hoalth meacures initiated by the Hospltal for Sick Childron wore being onergstically
oppliod throushout Greater Toromte by tho Board of Health, TFollowing the paasage of & by-lay
providiasg fer the paotourisaticn of all milk, & YDrink-Horg-Milk? campaign vas lauached,
Uoll=babdy elinmfec had beon cetadliched since 1914 throughout tha city, and with sefe milk and
vobor 46 wvao found pooeibleo %o control certsinm infoctlous dlucascs and bring thom to a minimun,
Thoso ond other public health moacures vhich vero gradually intreduced {anmd eince adopted
througheut noet of the Domimion) havo rewsined ac mattors of first consideration, and wo
boliovo thmt tho reoults of cuch a far-sighted and long-rango policy havo resulted im importent
ebopzoo ia tho uvtaturo of childron, :

Thioc 1o bormo out by the fact that during the past fov years both cliniclanc and
tho Dopartment of Hoalth of Toronto havo meted that childron brought bofore thom for modical
inopoction oF troatesnt mo longer fittod into the height aad uvoight tebles of 1923, It was,
thoroforo, docidod %o eorzy out o mev ourvey and this wan complotod in Hovembor, 1839, Wavw
noasuromeato were roquirod for comparison with the 1923 figures to determino the long-torm
ebnngo dn avorego otaturc as woll 2c 0 analyog ths influenco of such factors as aconomic statun,
birthplaco of paremtn, obec, on boight and weight, Aleo vartimo concorn fer making the most of
fead roocourcoo has miood great imtorest in tho eubjoct of mutritien. Thie report gives an
indicntien of the rango within which mutrition, suppesed %o be ono of tho main factors of tha
opviremront, affecte thoe build of childrom, In mddition, tho tables olse serve cuch immedisto
praotieal ordo 8o the cottlag of ago-eison of children's garmonts.

Tho origimnl ochoduwlen, dnlike thoao of the 1923 survey, were sent direct to tho
Buronu of Statiotico, ubere thsy wero eodod, punchod, sortsd apd tabulatod, Dup to the @eny .
othor domapdo om 4%0 fooilitien, the Burcau was mot ablo to complete ite portion of the project
uatil Jammnry, 1843,

BCOFRE OF TH: SURVAY

%ho Procont curveoy covorc Demouramento of obout 78,000 childron, ac againat about
62,000 oeocurod im 1923, Ag in tho carlior tudy they are about equally divided on ths basin
of coz. %ho puach card as dravn up for tho mrosent study reprosontc o comoidarable olaboration
or %ho 1823 card and ceatelnmo, in adéitien ¢o datn on helght, weight, agc, birthplace of parent
o7 guardian ani ¢ho moans of ideontifying the card in caso of orror, information fer caéh child
on tho occupation eclaco or o¥mtus of the pareat, vhethsr the family was or vas not on roliof? ag
ooy $i00 durisg *ho year, a0 woll as the childls dofacts at the time of the cnumeration apd the
diocacen £rem vhich ko er sho bhas guffored., In addition, ths schools vers so identificd by
6e0do mumboro ao Yo dlfforeatimto thooo im procporous districts fyom thoss in poor soctions of
fho oidy,
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- The plan of tabulation was correecpondingly more elaborate for ths 1939 study.
Ma.chinery bas enabled classifications to be made of all the factors on the card at a siagle
run, A syetem of ratings on height and weight for each age were used for this purpose, and -
the resultant tables emable oné to Judge which factora are relevant to staturs. An exact
statement of the influence of each factor in inches and pounds requires the construction of
separate age-helght-weight tables and it was planned to avold as far ae possible the making
,of such tables for separate items on the card, since the emall numbers in. 1ndividm.1 ages
would hardlr glve resulte accurate emough to Justify the expenss.

The schedules as recelved from Toronte included about 88,000 cases 1n all, but
some 10,000 pupils for whonm information on either height, weight or age wae missing vera not
included in the tabulation, Thus the figures here presented cover 39,550 boys and 38,603 girle.
While there ie no "not stated" category for height, weight or age, provieion wae made for a
"not stated"” item in all the other columnse of the card.

) - The puplle eurveyed are not equally representative of al) age groups included,
about half of them appearing in ages 9 to 12 (eee Table 1). It was decided that the number
of cases at age 16 (300) was too small even for average height and weight tables, It mus$ be -
remembered in ueing ages beyond 13 or 14 thet a certain type of selection bas occurrsd in
that pupils remaining in primary school beyond those ages tend to be backward., This point s
underlined by the close relationehip between height and welght on the one hand and academic
standing on the other; tims the moet representative resulte are in the ages 7 to 12 or 13,

" The following table a&vs the age distribution of the 78,053 boye and girls
studied ae well as the dlstridutien of Toronto children in 1931.

Table 1. - Age Distribution of Children in the Survay, by Soxfx)
 Age ‘ Boys Girle Totul (Gt::ta)
] 1,459 1,500 2,960 9,510
6 3,269 3,204 6,473 9,924
7 4,080 3,794 7.874 10,071
8 4,239 4,118 8,357 10,681

9 , .« 4,451 4,510 8,961 10,450
10 4,437 4,468 8,806 11,147
11 4,470 4,343 8,813 - 10,054
12 4,542 4,339 8,861 9,539
13 3,869 3,790 7,659 9,203
14 2,908 2,707 5,612 10,039
156 4 1,829 1,729 3,568 ., 9,989
TOTAL 39,550 38,503 78,053 110, 607

(x) This dietribution is somewhat different from that of the 1923 sample (shown below),
especially at the lower ages .

' Age Boys Girls - Age Boys Girle Age Boys Girls
5 . 80 20 9 3,922 3,960 12 3,298 3,132

8 1,107~ 1,128 10 2,791 3,704 14 . 2,258 2,286
_.'? 3,541 3,469 11 3,556 3,636 15. 868 839
.8 4,008 3,881 S 12 3,802 3,383 Total 29,978 29,438
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THD FORM OF THE DATA

BEconomic Yactors.

The differencee in staturo and welght between different econcmic clasees are

shm 1n the survey in thres ways: -

)

Occupation Clase or Status of the Parent.

For yurpsaes oi this survey the principsl occupatione are clasaified as
mapuel and non-manual, within each of which three groupe corresponding to
ecenonic levels are conaidered. Ten groups were constructed in all, ae follows:-

Geinfully Occupled -
(I-ABOU'R.IES AND SEHVICE WOREERS {unckilled)-day labourers, personal
. and domestic attendsnts, etc.
- (I'AG'.?OBI OPEBATIVES AND SEMI-SKILLED WORKERS- various machine
operators, lower grade tradesmen (such as butchers,
— ( furriers, ete.)
(CRAHS (highly ekilled trades)- huilding trade craftomen-
carpenters, masons, etc., - metal tradesmen - tool
( and die malers, jewellera, etc., - etc.

(CLERICAL- office clerks, and lower grade occupations of a "white
{ collar® nature in general,
non-muu. (COMMERCIAL- sales clerks, real estate, insurance, stc., agantn and
{ brokera, atc,
{OWNERS AWD MANAGERS,

'PROFE3SIONAL

. Non=-Gainfully Occupied -

PENSIONED OR RE’I’IRED
UNEMFLOYED
HOUSEWIVES

Resulte for children whose parents fall into each of these catagories a.re
shm in Tadle 9.

(2} Boli.of Btatm of the Family.

(3)

The gusetion of relief was a delicate one and vas answered for considerably
less than half of the pupile. The large number appearing in thé "not stated”
¢ategory reprecente caces where no definite answer as to relief status was given
on the echedule or whare the epace wae left blank., (See Tabla 10),

District in which School is Locata#.

The Burean of Statistice was provided with a 1ist of ten schools located in
districte vhere the filpancial or economic status of the district ae a vhole was
considered relatively very good, and ten schoole in dietrictes whers the status
was reprecented as very poor. Ths resulte for these two groups are shown in
Table 11, The namss of the schoole in each group are as followai-

Poor Districts _ . Prosperous Districte
Brant Hiegara , Allenby John Ross Robertson
Carlton Ogden Blythwood Oriole Park.
Dufferin Park " Brown Rosedale
Duke of York Pauline Fern Rupnymede

Norse 8t. Paul's . o Hilloreat Yhitney



Schoo) Orade.

Grade was punched on the card in a range from kindergarten to ninth year. Une
fortunately, many of the echools in Toronto include combinations of grades (2 and 3, and 3
" and 4 occur especially often), and for all pupils in such schoole (numbering almost one-half
of the total in the survey) "not given" was punched in this field. (See Table 12).

Pirthplace of Parants .

Country of birth o:r parent or guardian was pnnched in 11 goomphicnl grcupings.
(aee Table 16), and a "not stated® category.

1. Canada

2, England, Wales, Islo of Man, Channel Islands, etc.
3. Becotland

4. Ireland

6., Other British possesalons
6. Northern Furope (Scandinavia, Finland, Germany, Holland, Belgium)
7. Western and Southern Burope (France, Italy, Spain, Greece, Austria, etc,)
8, ZEastern or Slavic Hurope (Hungary, Poland, Russia, Roumania, Bulgaria, ete.)}
9. Asia and Africa
10. United States

" 11, Other American countries (Mexico, South Amorica, ete,)

Defecta and Di seases.

The 21 defacts a.nd 12 diseasss which wers cla.saiﬁed on the studentis academic
card were punched in groups which have enabled tabulations to be made conveniently for the
ratinge of height and weight for each class separately and for certain frequently recurring
groups of classas, (See Tables 13 and 14), ,

Heighta were punched to the nearest inch, weights to the nearest pound, and age
to the nearest whole year. Measurements were with indoor clothing, but without ehoes.

A pauple of the schedule unsed in the classroom for recording the 1nfomtion.
as well as the punch card d.ra.wn up by the Bureaun for tabulation, ie shown in Pigure 1.

TABULATING PROCEDURE

The tabulating procedure may be divided into three main sections: -

(1) A sort of the cards by age, helght and weight. This resulted in a single ut
of age-height-welght teblee for all pupils divided only 154 sex from which could be taken as
summarigcations; -

Average weights for each height a.t each age,

Average heights at each age,

Average welghts at each age,

Average weights at each height, ,

Average increase in height between successive agos, and
- Average increaso in weight between succesalve ages.

These formed the bases for comparison with results of t.he earlier Canadian
survey and of surveys in other countriu.

L]
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{2} In order to avoid the construction of age-height-weight tablee for the relating
of sach factor on the card to stature and age, a system of ratings on height and weight for
sach age was devised. Rach child was descrihed as over, average, or under in respect of height
and in reepsct of welght for hies height, making nine classes. The clasees were numbered from
one to nine, according to the scheme below. Thus,pupils average in height for their age and -
average in weight for their height and age fall into class 5. Short pupils of average build
‘(waight in relation to height) fall into class 2, short pupils who are underweight even for thelr
" helght fall into class 1, tell pupils who are overweight even for their height fall into class 9
stc, It was falt that it was more desirable for the summary description in ratings to take
welght in relation to height (which may be described as dbulld), rather than weight in an
abasolute measure, In most of the tables, groups 1, 2 and 3; 4, 5 and 6; and 7, 8 and 9 are used
to give,respectively, under-average height, average height and over-aversge height. In the same
way 1, ¢ and 7; 2, 5 and 8; and 3, 6 and 9, give respectively, thin, normal and stout children
{weight in relation to height). ‘

It was felt that if comparable ratings for each .age could be esetablished and an
aggregate covering all ages made of sach rating then sach aggregate would constitute a single
sanple, thus avoiding attempts to compare the small numbers at each age. In this way ths dls-

" tribution.-of the puplls by rating groups could be compared for any item on the card with the
distribution for all children and the result would indicate in what way the particular item
wag ralated to stature,

‘ Yor emple. the :procadnre would 1nvolve adding the rating distr‘l.bntions of the .
several age¢ for all children with parents born in Ireland, and then comparing the total dis-
tribution of the children of Irishmen among the nine ratings groups with ths distribution for
al) children. Thus Irish children of all ages would be the sample for comparison, a sample
over 5 times as large as the largest single age.

The mothod as used consisted in dividing the distridution at each age into three
groups of height, with 25 p.c. of the dietribution in each of the upper and lowar ranges and
50 p.c. in the average group., Within sach of thess, weighte were similarly divided, meking in
all nine groups in respect of height and weight. The distribution of a representative set of
16 pupils wonld be as follows: - ’ :

VEIGHT
Group 1 Group 2 + Growp 3 Short for
1 pupil . ' 2 pupils 1 pupil age
Group 4 Group 5 ‘ Group 6 Average
5 —_— —_— i L I hetght for
E 2 puplls . 4 pupils 2 pupils age
group 7 Group 8 Group 9  %a11 for
1 pupil 2 pupils 1 pupil ' age
Under-weight Aversge welght Over-weight
for height for height for height
and age . anl age and age

. In each casa the division points were taken at the nearest whole number of
inches and pounds; a sample of the ranges is ahown below for boys ags 9, The complete met
for each age and sex is glven in the Appendix, 'J(‘able A )
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Helght Weight for rating group (pounds)
(1nches) 2 3 4 5 6 » 8 9

46 . under 47 47-50 over 50
47 under 48 48-52 .over 52
48 under 50 50-54 over 54
49 upnder 63 63=-67 over 67
" 80 under 56 55-80 over 80

51 under 58 658-63 over 63

52 under 60 60-66 over 66

53 . ' under 63 63-69 over 69 '

54 : under 856 66=72 over 72
5B. under 68 68-75 over 75
56 . - . under 71 71~B8l over 81
57 under 72 . 72«85 over B85

88 | , under 74 74-90 ovar 90

. ' The justification of the process of adding together ratings for tha different
ages dspends partly on the distribution being similar from age to age. Yhen plotted on arith-
ketic scale the scatter becomee greater with increasing age, both in height and in weight, but
vhen plotted on a logarithmic scale the scatter is remarkably conatant, increasing only very
alightly ‘at the higher ages,

Yor reference the percentage distridution inte under-average, average and overe
average height and voighi; for the agegregate of all children at individnal ages im shown beloy,.

~ %abls 2, - Percentages of Children, Ags 5 to 15, Classified by Ago,
who are in Upper, Niddle and Lower Groups of Hoight for
thelr Age and of Woight for their Height and Age.

Height Weight for Height

?.0. P.C. P.C, P.C.
Ago Under :;c; , Over Under . f;"' Over

Average erag Average Average erage Average

, BOYS

6 19,1 57.2 23.6 26,2 48.6 26,3
6 22.4 53.3 24,3 22,7 49,9 37.4
7 20,8 50.2 29.0 22,5 54.6 ‘22,9
8 18,1 61.8 20,1 23,6 50,9 25,5
9 30.4 47.9 21,7 24,9 .50.1 24.9
10 19.4 59.0 21.6 24.6 50.0 26,4
1 23,3 55,7 21.0 24,7 ' 48.1 27.1
13 26,1 53,4 21,8 25.6 49,5 24,9
13 28,1 48,7 ' 23,1 24,5 50,9 24.6
14 28.2 49,5 22.3 25.4 51.4 23.2
15 24.6 53.4 22.0 25,1 51,0 23,9
Total 23,7 53.6 22,7 24.4 ' 60,8 25,1
‘ GIRLS
8 22,2 55,8 22.0 23,5 51,2 25.3
[ 27.0 52,7  20.3 24.¢ 49.0 26.8
7 23.0 51.4 26.5 26,1 48,1 26.8
8 22,7 48.6 28,7 - 26,7 49.7 24.6
9 22.1 46,6 3.3 24,2 51,1 24.7
10 21,9 45.0 . 33,1 26.3 47, 25.9
1 2.7 62.7 25,6 24.4 50.9 24,7
13 27.7 50,4 21.9 24,8 48.5 26.7
12 . 26.4 53.2 20.4 25.0 50,0 25,0
14 33.4 44.9 21,7 23,6 47.6 28.9
18 20,9 50.6 28,6 4.7 51.6 - 23.7
Total 24,4 49,8 28.8 24.9 49.5 25.6
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ldoally, awebers in cach group should chov ommctly 35 p.c., 50 PoCo anid 28 poc.
but tho prastical noceesity of drovinz the lings at integral numbers of inchoo aad pounde
rovultc ia comziderablo deviation. It ic cubmitted that ac long as tho comparison in botvesam
parcentoge wadesveight for & particular group of childron and porconteze undorveight for all
childron the oouemtinl arbitrarineoo of vhat conotituten over- and undor-hoight and weight
‘oo not offoet the comeluciont. Thio 1e 06 Gvem vhem tho mumbers in the coveral robings groupo
for ocnch ogo are oddod tegether provided (which 40 the caoe) ne spocial ago-dlotridutieon por-
toino to tho group of children being inveotigated.

(3) Tho third coction of tho tabulating procedurc comsistc ia eroca-clanosifying the
i%cno of ¢ho eard ia cn offort to determino the relabtive dnfluenco of cash of those factero om
"the holghtn ond weolghto of children: In thio woy sono importent qusationc ray be anowvered.
For omumple, deso the coccnomic statuo of the family influsnco ths prevalenco of Aiocase aad
dofoeta¥ Dooo 4% roterd the child in hic academic ctanding a9 indiceted by his scheol grado?
Bo coxtoin eorbinntions of discancs or dofectn bave mors offoct om hoight and woight than the
ooy discaoes apd defectn disacnociatod? %o wint oxbont de difforcmees botvoch pablic asd
coparate ocheelo rolote ¢o race and acemonic conditionc? To what oxtont might heredity, oo
imdientod by tho birthploco ef the parent, influcace build? The last quastion 40 pardially
oaovored in the prosont roport but the othoro awalt furthsr crosc-tabulation, Farthor questiens
ot rolatod % holghl cud woight ray nlce bo smevered from the survey with furthop tobulationm.
Do diceeoeo lezd %o pormancat dofocto? (Are dofocts rolated to grads ot cchool? ate.

S SABULATONS
Bictributlens cmd Avomen of Hoights amd Uoights (=)

‘ %ho firot oné neod ioportant tebulation in tho dicteiduiiens by holght muf wolight
of papilo of givon cox and mgo. Unfortwaately, thosc tables arc rathar belky and honeo are mob
bowo yopredueod for coeh nge. A specimes i shova in Tedle 3. : : . .

Charo are given (Mguro 2) choving the porcontage distributions of boys amd
@Arlo of the curvey by holght at ageo 6, 9 amd 13, It will be motod that for the mges othor
o 6 thoro 4o ko elearcst distimction Dotveen the 1923 survey and that of 1939, tho papilg
ef 1932 boing om %ho wholo taller. I% ic intereoting thet age 6 4o aa ozecption. Poonibly
of tho oorlier poried sormo noleetien onmtered imte tho starting of the childron at schoel, ia
Fayolenlly wedovelepod ehildron boimg kopt ot home, A% the mresont tine, hevever, nsarly oll
ehildron axro im -ochoel by the @ge of G 0o timt thero 1s looo poscibvility of celoetlon affoet- -
ing tho figwroo. S
In ordos %o oolto eonpawicenc from @ distridution such ao Tabdlo 3 i¢ 4o NGEOLORYY
%o Woe cwmnaplsaticns of varicus $ypso. The first cummary is m ceriga of averago veights for
coch beight ot cach age. Fhooo are chovn ia Tabloo 4 A end 4 B togother with average welghto
for cach hoisht indepondently of ege. I¢ wounld Yo misleading to pubdlich averags waighto for
Bolghto and agen o% vhich ia ths ourvey there aro too. fov pupilo., DBatrles vhers three timgs
tho otoadord deviatien ef orror would be greater tham one pound - (on tho cimplo formmla for
oboadnrd orver thic requireo B0 pupilo) - have boon szeluded, The %adles will Yo moot nood
in ceporiag the imdividual child vith the group of the vems age.

.

(2} 32 cemmaction vath ovorazo boightn and woighte, mantion may here bo maGe of
chaermalitioo in bolght anfi weight., In tho recerds ac giver by the murees
therc wero cene desemg of such cases. Thus, @ boy of 8 yeara of age vas
includod vhono hoight vao Béd inchos and vhe wolghod 138 pounds, At the
oppooito oxtremo vmn o boy of 9 years of age woighing 50 pounds end neaguriag
€2 dmchoo, Alco imclwdcd was-o boy of 10 years of &ge voighing 175 pounda,
W4lo ouch figuroe ao theoo are & otrain on credulity, there ceemed mo bacig
on whieh the Burcmm of Stmtiotico could c=zclude them from the survey.
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PERCENTAGE DISTRIBUTION OF CHILDREN AT EACH INCH OF HEIGHT

1923 AND 1039
AT EACH HEIGHT

| R

56
1
| |
60
1
// \\ - 1930 1939 '\\ | :
/ 1923 . \\
/ N 1923 )
, q -
/ N ' CN
,// \\\ . ‘\\
Lo . . -~ . i
T Y T T T O vt = P S R 0 A I O O |
50 52 54 56 - 58 6D 82 69 66 50 52 - 54 56 58 60 62 64 &6

HEIGHT IN INCHES
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) Average helghte and average weights for childven of each Ags are shown in Tadble B
together with the corrssponding mverages of the 1923 survey and Figure 3 gives tho data )
plotted on\'both arlthmetic end logarithmic scmles, The excess of. the 1939 holghts over those
of 1923 amounte to from one to two inches betwesn ages 7 and 13. In weight, the oxcess of 1939
increanes slmost steadily with age from age 7 when it is slightly over 2 pounds to age 13 when
it is about 6 pounds. Average annmual rates of growth in childlood have hesn obtalined by the .
crude method of subtraction of averages for successive years, The excsptional result for ags 6
is due to the emall numbers at the very young ages in the varly survey. K

Table 5. - Comparison of '"Lvaraga Heights and Average Weights for all Heights
) at Bach Age, 1923 and 1939, S

Eeight (in inches) Weight (in pounds)
Age __ Average Excese of 1939 over 1923 Average Excess of 1939 over 1923
' 1923 1939 1Inches P.C. h‘;::i:“ 1923 1939  Pounds P.C, ""“g:lr:“
. BOYS _
8 42,3 43.1 8 1.9 .32 41,6 43.0 1.4 3.4 .32
6 “.a 45.1 .3 07 -21 46.0 46.4 04 . .‘9 .1‘
7 46.2 47.4 1.2 2,6 .60 48,8  51.3 2.6 5.1 .53
B 4B.3 49.6 1.4 3.9 70 63,5 ° 56.8 3.3 6.2 .65
9 50,2 6l.7 1.5 3,0 79 68.6  62.9 4.3 7.3 W72
10 62,1 53.6 1.6 2.9 .88 64.6  68.8 4.2 6.5 M
11~ 53.8 55,4 1.6 3.0 .54 70.6 " 76.2 4,7 6.7 .75 .
12 B5.,6 57.4 1.9 3.4 .95 76.8  82.5 B.7 7.4 .70
13 57,6  59.4 1.9 3.3 .90 85,0 90.8 5.8 6.8. .89
¢ 59,68 61,5 2.0 3.4 1,00 93.4 100.9 7,6 8.0 77
16 61.6 63.9 2.3 3.7 103.2  111.6 8.4 8.}
GIRILS . )
65 42.6 43.0 B 1.2 .23. 40.5 - 42.0 1.6 3.7 34
6§ 44,7 448 .1 .2 .08 44.9 44,9 .0 .0 .00
7 46,0 471 1.1 2.4 .58 47,6 49,9 2.3 4.8 .53
8 48,0 49.3 1.3 2.7 .68 51.9 55,0 3.1 6.0 .56
g 49,9 6l1.4 1.6 2,0 .75 57.4 61,2 3.8 6.6 .64
10 51.9 53.4 1.6 2.9 .7 63.3 7.8 4.6 7.1 .61
11 54,0 55,7 1.7 3.1 .77 0.7 75,8 5.1 7,2 .63
12 56,2 BB.2 2,0 3.6 K:)1 78,8 86.1 7.3 9.3 .72
13 53.4 60.2 1.8 3.1 1.06 86.9  95.4 6.5 7.3 W71
14 60,1  61.5 1.4 2.3 1.76 98,0 103.4 5.4 5.5 .87
16 60,9 62.3 1.4 2.3 eee 104.2 109.3 . 5.1 4.9 vee

It 1s interesting to compare the above with the result of following a nmingls group
of children through the ten years of school 1life. The yesr-to-year differences between hetighta
of the children measured in Teron*s in 1939 chow & peak between ages 6 and 8, a Aip to a
minimunm batween ages 9 end 11, and a smecond peak near the end of the abtle. This corresponds
voery closely with a study published by the University of Iowa in 1935(1) tracing the continuous
growth of a single set of lowa City school children thronghout their schooel life., There, also,
in respect of height, peaks were found at ages 7 and 13 for boys and at ages 7 and 11 for
giris, and betweon these peake a algnificant dip. Figura 4 shows the striking agresment be-
tween the Canndisn figures for 1939 and the Iowa results. Less correspondence is shown with
the Toroanto measuremente of 1923, because fewer puplls were involved, particnlarly at the
lover agee. The earllar maturity of girls is indicated very plainly in the curves both for
volght and for height, - :

(1) “"The Rhytbm of Fhysical Growth"' (m;niea) and "The Physical Growth of Girls?, University
of Iowa Studies, 1935 and 1936. ’
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Table €. - Annual Increments in Average Height and Average Weight for 1923 and 1939 '
) Toronto Surveys as Compared with the Iowa Survey, 1936.

Height (inches) | . Woight {pounds)

Ago Toronto lowa Toronte Iowa
1923 1938 - 1338 1923 1939 1935

- BoYS o . o
5= & 2.5 2.0 2.37 4.4 3.4 . 4.45
- 7 1.4 2.3 2.36 2.8 4.9 . 5,60
7 - 8 2.0 202 3.“ 4.7 5.5 5.33
8- 9 - 2.0 2.1 2.20 8.1 6.1 5.62
. 9-10 1,9 1.9 2,08 8,0 5.9 7.83
lo-1 1.7 1.8 l.68 5.9 G.4 6,08
11 - 13 1." 2-0 1.81 6.3 7.3 ?-‘3

12 -13 2,0 2,0 -~ 2.17 8.2 "B.3 10,98 .

13 - 14 2.1 3.2 2,39 " B.4 - 10.1 10,98 -

14 - 15 ’ 200 3.3 2.27 9.6 10.7 13.93
GIRLS

5- 6 3.2 1.8 . 2.8 4.4 2,9 5.23
5 - 7 1.3 2.3 2-33 2.7 5.0 5.16
7?7 - B 2.0 2.2 2.29 4.3 .1 6.06
6~ 9 l.9 2.1 2,28 . 5.8 6.2 6.2
9 - 10 2.0 2.0 2.01 5.9 6.6 6.97
10 - 11 2.1 303 2.35 7.‘ 8.0 9 23
11 - 12 2.2 2,8 2,53 8.1 10.3 10,74
12 - 13 | 2.2 2.0 2,23 10,1 9.3 10.62
13 - 14 1.7 1.3 1,38 9.1 8.0 10,59
.8 8 50 6.2 5.9 7.27

14 - 18

Standard deviation measures ¢f the variation in height of the children of each
&ge were calculated, Table 7 showe, for example, that at age 9 in 1539 about 67 p.,¢. of the
beys were within 2.39 inchee of the averange.” This was a decline from 2,51 inches in 1923,
but as there ie a similar amount of decrease hetween 1923 and 1935 at some of the other ages,
ths change is probably not eignificant. It will be seen that there is a eteady iacrease in
the standard deviation of helght with age, both for boys and girle, sxcept at the vary last
ages for girle, when, there is a considerable decline, It e interesting that the co-afficients
of variation both for boys and for girle show a steady increase with age, but ths fact that
the co-efficlents are greater at the sges when some of the pupile are approaching maturity
suggests strongly that the different sges of maturing of individuals are to a considerable
oxtent responsidle for the wider spread of heights, This 1g borne out by thes fact that for
boys at age 13 {eee Figure 2) a definitely bi-modal dlstridution is shown, and a roughly
constructed three-dimensional diagram of heights and weights for boys at this age showvad two
distinct peake, respresenting maxima in height and weight combined. If this is not mere
chance it is moat 1likely dua to the division of the group !.nto boys maturing early and these
maturing late,
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Figure 4 ’
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Table 8, = Comparison of Average Heighto and Average Weights at Each ige
’ for the Canadian Surveys, 1923 and 1939, with thoss of Other
Surveys. - (concluded)

Sﬁrvsy ‘ ' - Ago - -
b 8- 7 8 9 10 11 12 3. 14 15
VYEIGH? (pounds) ‘

. Boys -
Toronto, 1923 ..eeecrevses 41.6 46.0 48,8 53,8 58.6 e4.86 70,5 75,8 B0 93.4 103.2
Toronte, 1939 essessnsnans 43,0 46.4 51,3 56.B 62,9 68,8 75.2 B2.5 90.8 100.9 111.8
London, England, 1938 cese 40.5 “'9. 49,7 54,8 60,3 66.2_ 72,6 79.4 86.7 9.5 e
Glasgovw, Scotland, 1905-08 - S : o

Group &4 ..... 40.9 44,3 48.0 52,3 56,7 6l.6 66,4 71.7 75.6 ... ...

Group B ..... 42.0 45.6 49,6 53.9 B56.4 62,7 67,8 72.9 77.3 ... ...

Group ¢ ....., 42,6 45,9 50,1 . 54.4 S59.5 63,9 89,1 75.6 82.2 ... R

Group P cneae 43,3 46.8 51,2 56,3 61,2 66,3 70.8 78.9 83,2 ses wse-
U.8. Dert. of Agr. -~ W, P,A,,

1937.39 P 40,9 45,6 50,2 55,5 61,3 67.3 73.6 80,9 90,0 101.0 1;5,3

Girls _ - : _ .

Poronto, 1923 ...c.eece... 40,5 44.9 47.6 51.9 67.4 63,8 7.7 78,8 88.9 98.0 104.2

Poronto, 193% ............ 42,0 44,9 49,9 55,0 61.2 6£7.8 75.8 86,1 95,4 103.4-109.3

~ London, Engla.nd, 1938 .... 39.7 43,6 48,1 53,2 59.0 66,8 73,0 81,6 91.2 102.2 ...
Glaagov. Scotland, 1905-06 - ' ' :

Gromp &4 ....., 39,9 43,0 46,4 50.5 54,7 59,5 65.3 72.4 76.8 ... ...

Group B P 40,6 43,9 47,7 51.8 56,8 60.8 66.8 74.3 B81.3 .en “ee

Group C ceees 41.3 44,7 48,1 52,7 b56.9 61,9 €8,4 76.1 83,0 e eei

) Group D ..... 41.8 45,6 49.3 b54.3 58,8 64,4 70.5 78.B B9.0 ... as
U.8. Dept., of Agr. - W, P.A,, . ,

T1937a38  iaee. 39.7 44.1 49.0 54,3 60,1 66,6 74.56 B3.¢ 94,0 102,5 110.2

It is of interest to set the figures of growth for Toronto school children between
1923 and 1939 againet the resulte obtalnad by investigations in other countries, Thus G, T,
Bowles in "New Typee 6f Old Americans at Harvard®, eays:-

Throughout the country as & whole, and more especially in
Kew England, there has been marked increase in the staturs
of o0ld Americans over e statistically obeerved period of
150 yeare ... The increase has gone on at the rate of
about .06 centimeter a year 11( gho population at large and
.08 centimeter for students. -

(1) "Physique of School Children®, Office of Bducation, V.8, Dept. of Interior,
leaflet No. 37. '

Footnote (2) of page 19.

{2) According to the Baldwin-Wood tablee, 3,5 p.c. of net weight can ba added for
¢lothing for boys under 63 pounde, and 4 p,c. for those 64 pounds and over,
vhile for girles up 4o 65 pounds 3 p,c. of net weight can be added, from 66 to -
82 pounda, 2,5 p.c, and over 82 ponndu, 2 p.c. (Shoes. coats and. sveators are

"not included,)

)



. The change in stature of about one centimeter in 12 to 15 years is declidedly lese
than that ehown by the Toronto school children. The study of Professor Bowditch in 1875 {in-
volving about 8,000 children from 5§ to 1B years of age ies comparable with a study by Collins
for the U.S. Pudlic Health Service in the ochool year 1923.-24, Over the 48-year period in-
creases .'m helght were as follows: -

Average Height for Age (inches)

8t ‘
ndy 6 7 8 9 100 1 12 13 14
Boys - : :
Bmuf.e? cene 44,10 46,21 48,16 50.09 52.21 54.01 65.78 58,17 61,08
Collins x) .. 46,35 47.13 49.42 91,29 53,19 55,12 656,84 59.00 61.20
Increment .. 1.26 .92 1,28 1.20 .98 1.11 1.06 .83 12
Girls -
Bovdi.te? 43,66 45,94 48,07 49.61 51,78 . B63.79 57,16 58.75 60.32
Gollins 3 44.84 46,56 49.23 651,11 53,16 55,20 57,43 59,97 61.32
Incrcmnt . 1.18 .62 1,16 1.50 1.38 1.4) .37 1,22 1,00

(x) Associate Btatieticlan, U.5. Public Bealth Service,

It will b¢ noted that the long-term rate of incrosse was lowsr, and more irregular
fron age to ago than the rates for the (much larger group of) Toromto achool children,

The abovg and other comparisons are referred to in a publication of the Office oz
Tducation of the United States Department of the Irterioer, "Physique of School Childremf, We
quote this lsaflet on ths resnlte of measurements in England and in Oslo:-

Perlodic records have besn kept over a number of years in certain
: large areas, and from these it is gathered that the 5-year-old
. - - English schoolboy and schoolgirl are nearly 2 inches taller than
their predecesoors of 40 years ago. The boy has gained more than
a potind in weight and the girl, about 5 ounces,

In Oslo 9-year-old school girle in 1920 weighed, on the average,
54 pounds. In 1930 they welghed 59,4 pounds, GBirls of 13 weighed
82.3 pounds {n 1920, and in 1930, 89.8 poundsa. In 1920 boys of 14
measured 61l.4 inches and in 1930, 83 inches,

Summarising for the United States, Bovlos says:-

Por at least the past B0 ysars, and probably longer, there has been
_marked annual increase in stature, It reachsd 1te peak botwean 1860
and 1870 when the mean annual increscse was ,15 inch,’

HEIGHY AND WRIGH! IF RELATION TO PRRSONAL PACTORS

(1) Qocmrpation

Distinctions between the varioue eccupation classes and between sach statue group
of the non-gainfully occupled parents are abtained by s compariscn of the numbers having various
retings in respect of height and weight (Table 9). Let us coneider ths *under-average height!
gromp; 29.9 p.c. of the (male) children of labourers fall into 1t, 24.5 p.c. of thoss of
factory operatives, 13.8 p.e, of clerical workers and 18.9 p.c. of commercial, There meems to
bs a distinction between unakillod labour on the one hand and the more skilled manual workers
on ths other, while clerical and commercial workers have smaller percentagss of children under-
height than the best of the manwsl group, Owners and managers with 17.2 p.c. under-everage
height and professional workers with 13.2 p.c. under-average are the talleet groups, Of the
nos-guinfally oceupled groups, the unemployed (31.4 p.c. under-height) and psnsioned and re-
tirsd clseses (35,1 p.o,) are the shortest, Furthar, the unemployed have greatar proportions
of ghildren under avarage height than labourars.
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Differences between occnpatlon classes and status groups in welght for height
(mm) are not as great as in height, and such differences as are shown are somewhat difficult
. to interpret. 3Both in beight and weight, girle chow similar tendencles to boys in respect of
the parent's occupation or status cliss.

Yor a fuller interpretation of the decupantional data, further cross-classifications
" and bdreakdowns would be necessary vhich it was not possidle to complete at the time of pudli-
cation, BSuch cross-classification wonld be required to say whether characteristics of children
of ladourers on rslief, let us say, or of certain races, differ froe other labourers, or whsther
the large percentage of undowei.ghh is due directly to the greater representation of labourers
among thea. . .

(2) Rellef
In faxilies on relief, over 33 p.c, of the 'boye are below average hei¢t an
againet only 22 p.c. in those not on relief,

Table 10. - Percentages of Children, Age B to 16, whose Families were stated to have
been on, or not on Relief, wvho &are in Lower, Mididle or Upper Groups of
Beight for thelr Age, and of Weight for their Age and Height,

Iten c:;i d:fn F.0. n;ifm 3 6. r.c‘.mﬁm ::: nﬂ%ﬁo

Under Aver Over Under Aver Over
Avwngo age Avernge .Average age Avorage

BOYS _
Family not on relief 13,707 22,0 §3.2 24.8 25.0 50.2 26.0 .
Family on relief 3,492 33.5 52.5 14,0 25,3 6,8 23,0 .
Not stated . 22,381 22,2 54,0 32,8 23.9 50.4 25,7
Total 39, 550 23,7 53,6 22,7 24.4 50,6 26,1
. . GIRLS

Yamily not on relief 13,473 22.4 49,6 28.1 2B.1 49.4 26.8
. Fumily on relief 3,580 36.2 47.5 18.4 26,5 B1.7 21.9
Yot stated 21,450 23,7 5.3  28.9 24.5 0,2 26,2
Total ' 38,503 24.4 49.8 25,8 24,9 49,6 25.6

(3) loemtion of School

As shown 1m the table following, only 12,2 p,0. of boys attending the ten schools
located in prosperous dimtricts are under average haight, as compared with 71.3 p.c, of those
attending the ten schools located in poor areas, Similar large difforencas occur among the.
girls. As before, there is striking abssnce of difference in build,

Table 11, - Porcentages of Children, Age 5 to 15, Classified by Location of Buhcol.
who are in Lower, Middle and Wypsr Groups of EHeight for thelr Age, and
of Welght for their Age and Height.

) (=) . " " Helght 'aight for Height
" Losation of Bohool‘¥ . 0. 0 P,C. P.C. P.0. P.0.
i Ohildren  ypger P.C. Over Under P.C, Over
Average Average Average  Average ‘“’"‘3’ Average
, BOYS ;
Prosperous DMistrict 3,167 13,2 BL.8 36,2 24,6  Bl.4 24,0
Poor District . 4,186 1.3 Bl.8 17.0 24,3 6l,.8 24,2
All schools 39,660 2.7 53.6 22,7 24,4 80.5 36,1
' ' : GIRLS :
Prosperons Dietrict - 3,124 . 13,7 46,0 40.5 24.6 49,9 25,8
Poor M!tﬂci : ’ '{ 3,90 31.5 48 .7 19.7 . 25,2 ' 51.8 22,9
411 schools 38,803 ° 24.4 49,8 " 25,8 24,9 49.6 25.6

. (z) Yor 1list of achools, ses Dage 3.
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(4) School Greds

In respect of grad.e at school, the data weroe a.rranged in slightly different manner,
In order to add the varioune ages, childran of each age were taken in relation to a standard
grede level for that age. Thus children of - .

Age & were taken in relation to kKindergarten, Lga 10 were taken 1n uhtion to grade 5,

6 " " o grade 1, . 11 " * grale 6,
# n # " LT | b grade 2, W 32 W I | " ' grade 7,
i g " ] t " greds 3, n 13 ™ L " *  grade 8,
" g = " % ° " grade 4, - $ 14 @ LI " " grade 9,

Calling theee the “"base grades®, ths various ages were added together according to
whether ths children were at the base grade or ome, two or three years belew it, or ona or two
years above, etc. The excerpt below of the most significant figures of Table 12 indicates the
tremendous variations in the Percontage of boys and girls under and, over a.vera.ga height vhon
taken according to a rovgh measure of acadenic standing.

Boyese Girls
P.C. under P.C, over P,C, under P,0, over ‘

Item .
Average Avarags Average Average
. ) Haight Height Height Height
One grade below base. grade for age 34,9 11.3 38,9 13.6
At bage grede for age .......... 26,9 17.9 29.3 19,9
One grade above base grade for age 15,0 30.2 . 18,1 © 29,9

‘ The same calcnlation may be made in a alightly different way ueing a “base age*
for grade, From this can be determined the percentages under and over the average hetght of
chiliren ore year younger or older than the base age for thelr grade, as followa:-

Boye  Girlas
P.C; under P.C. over P.C, under P.0. over

Tven Average Average Average Aveorage
. Height Height Helght Height
One year older than base age of
ETBAe . .liciieirsersessanes 32,0 14.4 36,3 16,9
At bane age of grude ......... 26.5 18.8 29,1 20.7
One year younger thag basa age :
of grado srtarcsttatsoraiaan 16.0 30.2 8.1 2.9

*he rasultes in respact of heights by grade at school are ctnflmd by several
studies in recent yesrs. To quote a publication yreviously referred to x/.

Dr, Dighl of the Univarsity of Minnesote finds that ...
College men (16 to 21 years of age) attain & maximum growth
in height several years sarlier than men in the gensral
population, and at each age studied are distinctly taller
than the men in the groups with which is was possihla to
compare them,

The reaults of ‘many studiee in recent years ... show clearly
enough that oh the average (with heavy emphasia on the word
average) the brighter or more intelligent student, as mempurad
by school progrees and other tests, is larger and more nearly
Perfect phyeically than ie his less brilliant fellow,

(=) "Phyaique of School Childromn¥, Office of Bducetion of U,8, Dept. of Interior,
Leaflet Ho, 27, .
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(5) Diseases

Por most dlcenses it is found that the distribution of heights and waights of -

_ the children who have contracted them 1s almost the same as that of the children who have
not. Thus, no eignificant differences are noticeable in the ratinge under moasles, whooping
cough, ~chicken pox, German measles, scarlet fever and mumps, The only diseases which seem
to have affected stature (and these only slightly) are diphtheria and smallpox. Peculiarly
enough, there seemed some tendency for children whoe had rhevmatism and cerebral spinal
meningitis to be slightly taller and heavier than other children, but the number of cases

is small, ' ‘

Table 13. - Percentages of Children, iAge 5 to 15, who have had Specified Disecases, '
. ‘who are in Lower, Middle and Upper Groups of Height for thelir Age,
and of Weight for their Age and Height, -

Digeace (in order No. of - Holght Yoight for Felght
‘of prevalence) . Casee L0 P.C, F.0. ?.C, P.0 B.C,
_ ) ' . Under - Lv; *  Over Under Av; * Over
Average " TOT%6% ,verage Average FAE® sverage
BOYSB '
HOGBIOI Gtrsassansrrnransee 21.989 33.0 53.4 23.4 24.7 . w.‘ “.7
Chicken pox teacscnmsvieeen 16,461 22.4 54.1 23,8 4.4 80.3 25.4
¥hooping cough  cecvevreesss 12,668 21.7 - 55,0 23.4 24,6 51,2 24.3
Mumps ceressasarsssresrenen 7,762 22.6 54,3 23.1 24.4 50.7 4.9
Scarlet £oOVer .c....cciesens 3,245 22,9 54.1 23.0 24.3 49,9 25.8
Gam m“!les seassesreces 2.4:07 . 21.1 “-3 34.5 23.7 50.0 26.3
Prnoumonie ......ci00000000s 1,506 24.8 52,0 23.1 26,3 49,9 4.7
‘Diphtheria cesreeanas eeane 416 28,1 53.6 18.3 26.3 49,3 24,5
Rhoumatien eetircvsssnencsss 274 18.8 58.4 23.0 23.3 48,2 28.8
Infantile paralysis ........ 239 20,1 52.7 27.2 22,2 57,3 20,6
SEElIPOX ' c.ecicercnnarcenes 128 2.4 67.8 18.8 28,1 50.8 21.1
Cerebral espinal meningitis .. 29 24.1 . 48.3 27.6 24,2 41.4 34.4
~ P08l  sececees 66,114 ' ’
Doyl eiinanse o 8% least 902 226 540  23.4 24.6 50,5  24.9
Total Boys ........... ceeees 39,550 23.7 63.6 22.7 24,4 - 50,5 26.1
GIRLS .

MeBBLlOB ....vveveerireseese 22,102 ) 49,3 27.3 24.9 49.4  26.6
Chicken POX  ....... casssnse 15,263 23.1 0.0 27.0 25,3 48,8 26,0
Whooping cough  .....ch0e.. 13,784 23.2 49,5 27.3 24.7 48,3 26.0
Nuxmpe rereanan Cesiassanrans 7,354 . 23,1 50,6 26.4 24.8 50,0 26.2
Scarlet fever ....cccccv0ae 3,358 22.8 49,6 2.7 26.0 48,9 28,1
German HERBIESE - ....crisseee 2,711 22,5 48.8 28.8 24.1 49.8 26.2
Pneumonia heestrsarennrseass 1,359 26.5 5.8 22.8 _ 25,0 47,4 27.56
Diphtheria ctcerErerrrannen 452 28.2 47.6 24,1 22.3 50.0 27.6
Rhmtism sesasstamnsnsbesns 254 18-8 52-4 38.7 22.8 52.3 34.9
Infantile paralysis ....... 184 26,1 49.0 26,0 - 28.8 48.8 24,5

D BmBLIPOX seciecivasiseicena 133 24.0 43.6 32.3 29,3 45.8 24.8
Ceorebral spinal meningitis .. 40 25,0 42,5 32,6 32.5 40.0 27.5

- Total  ......ss 66,894 _

AT Mamare 100 88 loast | mem 232 496 271 24.9 49,3, 28.7

Tot:al Girle  .iicesenecienas 38,503 24.4 24.9 45,6 25.8

49.8 25.8

D
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(&) Defects

. Defeots were more closely related to stature then were dieeases, Children with
any defect wers shorter and lighter for thelr height, i.e,, thinner, than the children of the
survey as & whols. The various defects ceem to fall into three main classes 1a respect of
their affect on helght and weight., Children with enlarged glands, eye and sar defects and
cardiac disease are, oa the average, shorter but of approximately the same build as other
childrsn; those with nervous disorders, postural and speech defects and enlarged thyrold are
taller than ths average but somewhat underweight; while thoes with pulmonary disease and defece
tive mentality are both shorter and thinnar than others with defects, Numbers in most of these
groups, however, are too saall for significant conclusions to be drawn, Naturally those stated
by the doctor to be anagmic or suffaring from mal-mmtrition are very much under normal height
and underveight for their haight s:4 age.

Tadble 14, -~ Percentages of Children, Age § to 15, with Specified Dafects (at dats of survey)
who are in Lower, Niddle and Upper Groups of Height for their Age and of Weight
for thair Age and Eelght.

) i Eeight Weight for Height
Defect (in order Fo. of  P,0, p,0, P.C. P.C. p,c, T-C.
of prevalence) _ Children Under , ..., Over Under Av;r;.ge Over
) Avernge Average Averags . Avarage
' BOYS :
Abnormal tonsils .......cccrreeee 6,141 27.5 53.5 18,9 26,7 50.6 22.68
Defective nasal breathing ...... 2,900 - 27.86 53.8 19,1 28 .4 50,0 21.6
Bnlarged glands .....cccsnmsecve 1,730 30,7 50,7 18.7 38,4 50.4 21.3
Dontal defect erssensansstnnenss e7e 26,2 54,0 20,0 24,3 49,8 26,1
Spesch defact cecsasasssressncns 659 26.7 49.8 23.7 29,9 49.9 20,3
‘ADASRIC APPOATANCS - .....conscens 622 0.8 2.6 16.7 42,0 43.7 14.4
Halmabrition .....vvcccccscaronns 507 33,6 51.0 15.6 76.7 20.2 3.2
Norvous disorders ......cccecaee 500 18.4 53.4 28.2 34,0 46.4 19,6
Postural defect ......cvvnecrnne 343 19,2 - 50,4 30,3 32.0 47.5 20.4
”. d.:”t LSRN U I I I I A B N wl m.g 46.5 18.6 23.3 50.8 25.9
Oardiac 4186888 .....ccveevvreee 297 33.0 48.5 18.5 24.6 49.1 26,3
Orthopadic defect .......cc00000 197 26.4 47.7 26,9 24.4 42,1 33.6
Bar defect PP 198 34.2 51,1 14.8 23,0 54.6 22,5
Pulmonary 41868380 ....ccccvcncen 158 31,0 51.3 17.7 31.6 50,0 18.4
'Bnn di.’l‘.. LN NN N NI NN NN RN NN NNEY 115 37..7 51.3 20.8 m.e 46‘9 32'1
Mentadlty ..vvvivencoronsnaccnas 103 34.4 47.0 18.8 32.4 53,9 13,7
Bnlarged thyrold ............... 48 27.1 41,7 3.2 33.3 41,7 25,0
Miscellaneous sesassssrasssrasase ;93 35.8 4.2 30,1 33,5 36.9 30.5
[ X X X N} ll..- 1. es .
Boys having n%’i‘.u{ ne defeot . “9ig19  28.0 52,3 18,7 29.9 - 48.6 21,8
!Qm Boys .----..-------.-..;.- 39,860 23.7 B53.6 22,7 24.4 ° 50.6 26,1
: GIRLS '
‘hn°m1 top'l‘. [ EEENENNERENIENRRERSEZ. ) 5.82‘ a.a ‘9'5 22.3 8?l1 49'8 8313
Defective nasal dreathing ...... 2,318 29.8 49.9 20,3 27.8 50,8 21,8
m”‘ M. .Il.l-"l LE N - - N E-X J l.m 30.9 48.1 m.g 30.5 ’ 49.‘ m.o
Malmatrition . ......ccciavcnuaas 926 35.3 46,2 18.4 76.9 21,8 1.2
ADROEiC APPOATANCE ..o ieeavenns 701 29.5 47.2- 23.4 47,2 43,3 9.6
.Dontal defoct .....cviavcenrvons - 626 28,2 51.5 20,4 23.2 b2.2 28,7
Nervouo disorders cesasssssssnas 314 - 23.8 48.8 2.7 32.5 46.8 20.8
Postural defeot ........ccvccens 292 21.3 44.5 34.2 24.% 49.6 25,7
cm ‘1.“.’0 Sa0A44 SSRGS RFPOPRAS . m 33.3 M.a 22.2 32.9 47.5 19.6
. .m “‘”t SO s A O RBRENBOEBDES 2“ 23.‘ 47.4 M.a 34.7 “.5 16.8
Bye defect .c.iccrcancrrianancen 242 28,1 45.9 26.1 22.4 50,0 27.7
Orthopedic defect serrsscsvciunn 170 20,7 56.4 22.9 26.5 4.7 28,8
Har defect sseserincssssennsonsan 169 34,4 42,6 23.1 26,0 46.8 27.2
. Bkin 4180880  .....c.crcenninccan 137 25.B 47.6 26,9 26.2 43.8 29.9
Enlarged thyroid ..........00000 126 27.%7 44.4 27.8 19.0 61.6 29.3
Palmonary 4186888  .......000ce00 ‘99 al.2 56,8 2z,2 8.4 46,6 15.1
_ltnhliv .................’..... 39 28.2 48,2 26,7 33.4 38.5 28,2
llu.llm ceescesriesastaes g4 25.8 43,9 30,4 39,7 25.1 35.3 -
Ian- nmu at least ‘ona ‘dafess’. ‘@' 29,1 48,7 22.3 32.2 47.0  20.9
!“n 51’1. dEdevihsre ¢t bbbt 38.&3 M.G “.a 25.8 %.9 49-5 25.6
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{(7) Public and Baparate Schools

. Distribution of pupile between ratings greups for public and Roman Ostholic
saparate schoole are chown 1n the table below.

'Ta'ble 15, - Percontages of Chi.ldren. Age B to 15, Olaasified According to Zypes of Bchool.

who are in Loewer, Middle and Upper Groupe of Haight for their Age, and of
¥eight for their Age and Height.

Height _ lfo!.;h't for Height
-No, of 7
Typs of Schoal . P.C. p.C, P.0, p.C.
Children Undar ‘P -0. Over TUnder ‘P L. Over
Avearage \verage Avernge Average verage Average
BOoYS
hblie S84 FFOEESAPEREIEAN 34.059 " 38'8 53.6 33.6 ) m.s m’.s ' m.g
Separate .....cvc..ve0e . 5,491 29.5 53.5 17.0 23.2 50,8 26.2
Total ......... 39,560 23.7 83.6 22.7 24,4 60.5 28.1
GIRLS ' : .

mblic [ R RN NNEENNERLNENNNX ] 33.334 %.3 49.‘ 36.9 25.4 ‘9.1 25.5
Separate .............. 8,289 3.2 80.1 18,8 23,8 51.8 25.8
Total .......ns 38,503 . 24,4 48,8 26,8 24,9 49.5. 25.8

(8) Birthplacg of Parent
0f the chiliren with Ganndian-‘born pa.rents. 22,7 p.c. are below average haight,

and of the children of English, Scottish and Irish parents, 26,1, 23,9 and 25.0 p.c., respeec-

tively, are under average height, The United States-born, on the other hand, are alightly
taller than the Canadian-born; the distinction is probably related to a correspondingly higher
economic cond.ition. Inter~-racial marriage has a teniency to 1nnreaso hsid:t of offepring as
exemplified in Oanadiarp-born children.

The greatest differences are to be seen among the REuropsan gronps., Children of
northern Juropsan parsnts show only 17,0 p.c. in the lower group of heighta. vhile those of
westera and southern European stocl show 33,9 p.c.

With respect to weight, children of Britich parente tend, on the average, to be
somewhat lighter than the average of the whole. Those of eastern European parentsge are taller
than the averags, and slso heavier for their height and age, while children ¢f western and
aguthern Buropean parentage, although showing a greater proportion shorter than average, Also
show a grsater proportion heavier,

Table 168. - Parcentages of Children, Age 5 to 15, Claesified According to Birthplace
: of Parent or Guardian, who are in Lower, Middle and Uppar Groups of
Height for their Age, and Weight for their Age and Hsight.

. Helght Welght for Helight

Birthplace af Parent No. of P.C. P.0. P.C. - PO, P.0. P.C.
or Guardian Childrea TUnder Over - Under Over

Lvoraga Average Avora;e Average Average Average
: .B0YS8

Canadlh  .....ccccivcvantronnvas 17,938 22.7 53.7 23.6 25.6 51.3 23,2
Englandl, ...icecctcccecnnnncras 7,209 25,1 82.3 21.8 27.3 5l.8 20.%
Scotland .....icincavecerisane - 3,134 23,9 54.3 21.7 26.1 53,1 21,7
Ireland .....cecisn0cnsecnceonne 2,041 25,0 52.8 22.3 27.4 52.1 20.6
Other Britioh posseesions .... 655 24.5 5l.5 24.0 25.0 47.6 27.4
Neortharn Eurcpe ...... cecnsnes 369 17.0 59.4 23.8 26.5 52,0 21,4
Yeatern and Southern Purcps ... 1,732 . 33,9 50.4 15,8 18,2 45.8 3.1
Eastern or Slevic Burops ..... 4,478 20.4 55.0 24,8 15.7 45.0 39,3
Asia and Africa .............. 95 35,8 a4.2 20.0 27.3 45.3 27.4
United States tessrasessanares 718 17.9 57.0 25,1 - 24.8 49.2 26.0
Hot stated and other ......... 1,284 . 30.0 52,8 17,2 4.8 49,3 26,2
.4 20,8 88,1

w grEEsISsOORNETPORERD 3’.m 33.7 53.6 ”.’
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!able 16. - Porcentages of Children, Aga 5 to 15, Classified According to”Birthplace

of Parent or (luardian, who sre’in Lower, Middle and Uppsr Groupe of
Helght for tl_mir dge, and Welght for their Age and Height, (Concluded)

‘ Helght Wolght for Hejght
Birthplace of Parent ¥No, of  P,C. P.C P.C. P.C, P.C P.C.
or Guardian Children Under S . Over Under . Over
Average Average Average Average Average Average
GIRLS »

Qanada .......ccc0000000000000. 17,485 23.4 49.4 2?7.0 25,9 BO.B 23.4
’n‘md LR NN N AN RN N RN T 7.011 24.9 49-& 25-5 27.9 49.7 22.4
Bcotland .......ciiihvicnnnnne. 3,083 26.8 48.8 24.4 27." 51.9 20.4
Ireland .......0cvvrirernrcnnas 1,976 22,9 50.8 26,3 28.8 50,0 21,2
Other British poassssions ...., 562 26.3 49.6 24.1 27.0 48 .8 24.5
Northern Buorope  .....cocvevecas 3656 18.1 47.1 34.7 22.4 50,9 26.6
Vestern and Southern Europs ... 1,689 34.8 48,7 16.6 15.5 48.7 38,8
Bastern or 8lavic Europs ....., 4,497 2l.1 52,5 26.4 15.9 43.0 41.1
Awia and Africa ....iiiinnniee, 95 42.1 39.0 19,0 27.4 46,3 26,4
United Btates ..........c0.0vee 713 20.6 50,9 28,5 22.8 51.0 26,2
¥ot stated and other .......... 1,057 31.7 49.8 18.4 26.8 49.3 23.8
Total ....vivivenerenes 38,503 24.4 49.8 25,8 24.9 49.6 25.6

Intercorrelations between races and economie groups make for consldersble diffi-
culty of interpretation, a difficulty which will be resolved by the obtaining of ratings for
the various occupations, ate,, within each birthplace group. Thie is trsated under the head-
ing of*Cross-Classifications® below.

(9) Age Differences

The method as used in this curvey inm dlscussing differences between wealthy and
poor diltr‘l.ch. botween ohildren on and not on rellef, etc., agsregates all ages and se con-
csals differsnces between individual ages. This has been rendered necessary for the establish~
ment of definite results becaunse of the fewness of cases at each age. To investigate, for
groups which were well represented, whether significant age variatlons exieted, the percentages
of children of each age in ths under-average-height rating were compared betwsen the children
of the given group and all children. For exemple, 23.7 p.c. of boys, age 5, of Scotland-born
. Darente were under average height, agsinst 19,1 p.c. of all boye aga 5, o Tatio of 5 : 4., The

corrasponding ratio l.t age 9 1s adbout 20 : 19, at age 13, 13 :

CROS8-CLASSIF ICATIONS .
Dlrthllmo of Parents and Bconomic Factors | ‘

In the foregoing are included detatled tedles showing hov hoights and weighte vary
‘with the several econcmic factors and with bdbirthplace of parsnts. It {s lmown, however, from
CeRsus studies, that o considerable degrse of correlation exists between birthplace and occu-
patione, the foreign-born tending to Yo in less siilled occupations; the main exception to this
is the slight tendency for the United States-born to be in & slightly hizher economic level
than the Canndian-born. It wae felt that this corrslation might be partislly responeible for
the children whose fathers wore in more skilled occupations and higher income levels being
. taller than othar children. .

Tuble 17 gives a crese-classification by birthplace of porents and the economic
factors on the card, It will be seen that essentially eimilar reomlts are shown for children
of Canadisn-born parents as for all children. Thus, among boys 11 p.c. of the cbildren of
Canadinn-born parents, living in good districts, apd 31,6 p.c. of children of Cansdlan-born
parents living in poor districts, aro underheight; among girls the figures cro 13.1 p.c, and
. 29.4 p.c.,respectively, Rather less differential, though in ths same direction, is shown for
tha luropun groups., Among Canedian-born familiss on relief 34,2 p.c. of the boys are
underheight and 38.9 p.c, of the girls, againot 20.2 p.c. and 20.8 p.c. for boys avd girls,
raspactively, smong those not on relief, This difforonce betvaen fanilios on and not on relief
is likevise seen for sach one of the birthplaces sepurately, though’not to tha same.oxtent. in’
all cases as among children of Canadian parentaga.
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. The breakdown 'by sccupation reveals a docnning percentage of children of cmam
perentege below average height from labourers, (31.7 p.c. for boye and 31.9 p.e. for glrls)

to professionals (11.7 p.c. for boys, and 10.4 p.c. for girls). The decline with increasing

oocupational level is also to be found among English, Scottish and Irish families. Im the

European groups, the iseue is rather -obscure perhaps because of the smaller numbsrs involved,

Children of Canadisn-born unsmployed parents ares 34.4 p.c. in the und.er-nv.rage-hoight classi-

fication for boye, and 38,6 p.c. for girls,

: The general conclusion from the crosl-clauifica.tion of Table 17 is that the . .
correlation of birthplace with economic posltipn is invelved in.the relation demonstrated between
height and weight and tha other :ra.ctors on the card, dat the ocononic factor appears to bo the
more important.

Table 17. - Percentages of Children, Age 5 to 15, who are under Average Esight,
Classified by Birthplace and Oceupation of Parent; Birthplace of
Parent and Location of School; Birthplace of Parent and Relief Status.

Occupntional All o Eng- 8cot« Ire- United ZRastern !e:m::d
Class Origizns anade land land land States Furope Yurops
. BOYS
mbmer amesseq --; RN NN ] 29-9 31.7 320'2 34.8 2903 34.0 33.0 3508
Operative ........ccovuee 24,6 25,4 28.2 28,1 21,3 28,0 18.1 3.4
Craftsman ......covvunee 24.6 25.4 24,4 24,0 26.6 11.4 21.3 28,7
Clerical tesssesenteense 1.8 19,2 21.9 22.4 19.9 20.0 (a) (a)
Commercial ceersratesnny 18.9 18.6 17,8 20.8 17.1 22.4 18,2 . 28.4
OU‘II.G!.‘ m m‘r emaree 17.2 14.9 : 19.3 1705 ‘11.4 8-5 15.5 36.9
Profeseional ........... 13.2 11.7 18,9 11.5 (a) 8.5 16,3 (a)
Pensioned and retired .. 35.1 40,3 44,0 (a) {(a) {a) {a) _ (a)
Tnemployed ..veeviiesass 31.4 ¥4 22,4 32.6 {a) {a) 20,1 40,3
Eous“if‘ tEss bR enan 34.4 34.1 35.6 33.3 ' (a) (a) 29.7 (&)
Total Stated ... 23.6 22.8 24,9 23.4 33,9 18,0 20,1 33.7
) IRLS - "
Lebourer ........ccc0.0n. 30,3 3.9 31.0 31,0 26.8 15,6 22,8 42.9
Opoerative ......c.vveees 25.1 27.3 24.0 27.4 18,3 32.3 18.1 26,1
Crafteman ........ P 25.0 28,3 25,6 26.4 27,1 32.3 18,1 26.1
Clerical ............... 20.8 265.3 .25.5 26,4 27.1 25.3 {(a) (a)
Commerclal crssessssssse  19,B 17.3 19,5 . 22.3 18,8 . 19,5 25.4 32.9
Owner and manager ...... 20,2 8.0 18,4 22.6 20.3 18.9 17.1 32.3
Professional ........... 13.2 10,4 17.3 19,7 (a) 1.5 27.6 ‘ (a)
Pensioned and retired .. 28.2 28.6 33,4 (a) (n) (n) . {a) (s)
Umployed Sresrsvisr v 34.2 38.5 36.1 36 6 (a) (B) 36;0 {a)
Housewife  .............. 25,9 24,2 . 28.0 26,0 19,7 (a) 23,9 (a) .
Tota-l Stated P ) 24.3 23.4 2500 26.4 .-\ 2300' 21.8 20'9 35.4 ’
- BOYS ’ .

Locauop of Bohool ) . i
Prosperous Distriet ....  12.2 11.0 18,58 1.1.2 22,7 7.5 (a). “(a)

Poor Pletrict .......... 31.3 31.6 °36.1 27.3 30,7 36.4 26,8 36.2
Average District ....... . 23,9 25.4 24,4 24.6 24.2 18,3 19.4 33.6
.o GIRLS ’ 7
Prosperous District .... 13.7 13,1 14,8 14,5 17,8 7.8 (a) (a)
Poor District sesesansas 31.5 29.4 35.1 3l.4 25-1 33-1 26.0 30.5
Average District ....... 24,6 24,4 24,6 27.2 23,0 22,3 20.2 38,3 .
, _ ‘ - BOYS

Relief Btatus = .
Family not on Rellef ... 32,1 20.2 23.0 23.1 22.1 15.8 20,5 3.0 -
Family on Rellef ,...... 33.5 4.2 33.2 28,8 37,6 (a} a37.3 40.3

: rmily not on Rellef sen 22.4 20.6 23.2 23.8 19.0 20.6 19;5 3300
Tamily on Eelief ,...... 36.2 36.9 36,7 , 39.7 31.85 (a) 26.3 46.2

(8} Less than a total of 50 cases.
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CONULUSION ' ,

As indicated previonely, the study divides itcelf into three parts through the
requiremente of tabulation: (1) simpls averages of height and weight for all pupils, the only
separation being by sex; (2) the effect: of the various factors of the punch card taken
eingly; (3) the cross-classifications of the factors of the card in their effect on height
and weight, This third part has been ocarried only to the claseification of birthplace against
the economle factors and awaits the opportunity to make further tabulations, suggestions upon
the fora of which will De walcomed,

The results of this c'udy agree with results obtained in similar azalyses of
heights and veights of sohool chilirea. Ths tendency found in British and Amsrican surveys
tovard an increass in average height and weight of from 2 to B p.c. in a generation ie also
demonstrated here. ' :

I8 will be desirable to tie in the results of thie survey with work done on
nutrition; it is of importance to establish fairly precisely the rangs within which good or
Poor hutrition can affect helghts and weighta. This matter, alwaye vital, is of especiml
importanas in wartime, with the need, even in Canada, to make the most of cur food resources,
and to majntain a healthy population, 1ts long-term importance is stressed by the eurprising
correlation between backwardness at school and posr stature, ) ‘

It 4s ot suggested here that stature is the sole measure of bodily well-being.
In individual cases ssrious malnutrition ma, accompany normal height and weight, ae was found
in some of the defects (Table 14), Yut for broadly selected groups the present study confirms
resilts obtained many times previously of the effect of enviromment on height and weight. Thie
is revealed in the individual oeccupations, district in which the achool is situstad, rolief
status, ote,

At the same time the complete disentangling of heredltary and environmental facters
cannot be claimed for this survey., 1t contalns nothing which disproves the possibility that
children of relatively prosperous paronts are taller becsuss their parents , on the average, are
taller (if, for example, tallness is a factor in economic success) as well as through superisr
suvironment, BSuch a separation of factors wonld 1deally raquire a study of heights and welighte
of parents in relation to their children. Howsvar, the epeparation of heredity from environment
was partially msde in the prosent data by a sorting of esch of the .economic factors by bdirth-
Place; the sconomid diffsrentiales seemed to run tirough sach birthplase. Another unresolved
difficulty ie the possibility that the effact af matrition 1e, in part, a speeding up of growth
that wonld have taken place later in any case, though the uniformity of the differontials with
age 1s an argument againat this,

g0
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