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P R X 7 A G S 

This report sets forth the statistical results of a survey of children in the 

flamentaiy schools of the City of Toronto, taken in Kovember, 1939. The field survey was 

eoneeived and planned by Dr. T. 7. Tisdall and Dr. J. H. Xbbs of the Hospital for Sick 

Children la Toronto, under the direction of Dr. Alan Brown, in consultation with Dr. V.S. 

Btû ce of the Department of Pensions and Batlonal Health, Ottawa, who was responsible for 

a similar surrey made la 1923. Shaaks are also due to Dr. J. X. Bobbins, chief of the 

Xducaiioa Statistics Branch of the Dominion Bureau of Statistics and his staff, who together 

with the Toronto Board of X&tioation readered valuable assistaaoe. 

Dr. OerdoB ?. Jackson, Ned^ecd Officer of Health of the City of Toronto, Dr. 

lu A. Pequacaat, Deputy Medical Officer of Health, and Miss Slsie Hiekey, director of 

Publle Health aurses la loroato orgaaii^d and supervised the actuid meastirements of the 

heists and wei^ts of the childrea, while the remaining information was entered on the 

•ehedules by the teachers in each classroom. 

The Domiaiea Bureau of Statistics received the schedules and TUidertook the 

tabulatloa, coapilatiea aad statistical interpretation of the results. Their medical 

iaterpretatioa is to be the work of Dr. Tisdall aad his associates. 

The preseat report is the work of Mr. H. Keyfits, assisted by Miss B. J. Stewart 

and Mr. H. G. Plage, of the Social Aaalysis Braach of the Dominion Bureau of Statistiee, 

The charts were prepared by Mr. J. V. Delisle, Chief of the Draughting Branch. 

z> .ci^.Q. 
8. Ao Otidmore, 

S®23iai9a Statistioioa. 
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HEIGHT MP WBIQHT SPBTOY 07 TOBOMTO BLEMENTABY SCHOOL OHILDRM, 1939. 

IBTRODUCTIOH 

A survey of the heights and weights of aoae 59,000 boyo and glrlo attending 
oloneatary Qchoolo in the city of Toronto wao completed In 1923 by the Dejartment of Public 
Health of that city. 2ho rocordo of aoasuromsnt were punched on cards in Toronto aad theoo 
troro delivered to the Bureau of Statistica in Ottawa for tabulation aad interpretation. A 
toblQ of average hei^to and wsighta by age was calculated from these results which has since 
oorved Qo tho otondard for Caas^iaa school childrea. 

Sotae tlae prevlouQ to tho taking of this survey a reorganization of the Depart-
noat of Public Health in Toronto was Esade, medical and nureing staff was increased aad deflaite 
polleiGO adopted. It uao decided that medical investigation would bo as thorou^ ao,poooiblo 
aad the corroctioa, la so far as poasible, of phyolcal defacto would bo a major part of tho plaa. 

At the tiQo tho first height and weight oaaeuremento were takon in 1922, varlouo 
publle health aeaourea initiated by the Hospital for Sick Children were being energetically 
applied throu^ut Greater Toronto by tho Board of Health. Following the jassage of a by-law 
pro-STidlas for ths paoteuffisatioa of all ailk, a ODrlnk-More-Mllko campaign was launched. 
Woll=baby cllalco had been ostabliahed since 1914 throughout the city, and with safe milk and 
WQtor it wao fouad pooelblo to control certain Infectlouo dloeaaee and bring them to a alnimun. 
Bhoso and other public health meaoureo which were gradiially introduced (and since adopted 
threughout nost of the DoBlaloa) have remained ao oattoro of first conaldsration, and we 
bollovo that tho rsoults of ouch a far-sighted and long-rango policy have resulted in important 
choagoo la tho otaturo of childroao 

2hio io borao out by the fact that during the past few years both cllnlclano aad 
tho SopsrtEant of Health of Toronto have noted tlat children brou,^t before them for medical 
iaopectloa or troatEaat ao longer fitted into the height aad weight tables of 1923. It was, 
thorpforo, docldod to carxy out a aew ourvoy aad thla.wao completed la Hoveaber, 1939, Uaw 
noasuromeato were roqulrod for coaparlsoa with the 1923 figureo to determine tho long-term 
chonso la avorago otaturo as woll ao to analyoo tho influence of ouch factora as economic status, 
^irfthplaco of psreatoo o<5Co oa height aad woS^hto Also wartime coaeem for Eakiag the most of 
food rooourcoo haa ralood great iatoreat in tho subject of autrition. Shia report gives an 
iadaca^lea of the ?aago within which autrltloB„ auppoaed to be oae of the mala factora of tho 
oavlroBEDBto ffiffecto tho build of childroa. In addition, tho tables ala© serve ouch Iraaediate 
prtaotieol oado ao the eottiag of as©=-elzoo of children's garmentao 

5ho origlEol ochoduleo, ualiko thoao of the 1923 survey, were sent direct to tho 
Btsyoou of StatlatlcQo wharo thsy were coded, punched, sorted and tabulated. Duo to the oaay 
ofeXior doEaado oa ito fQcllltioo, tho Bureau tflaa act able to coapleto its portion of the project 
oaftll <?QajjQsy„ 19<So 

8C0PB 05* THB SURYB? 

2ho preooat survey covoro neaotureaento of about 78(,000 chlldron, aa against about 
59oOCO osQBurod la 2.S23o Ao in tho oarlior atudy they are about eqimlly divided on the basia 
©f oos. Sho poach card ao drawn up for ths prooeat otudy repraaonto a considerable elaboration 
oa tho 1923 card aad coataiao, la additloa to data oa height, weight, age, birthplace of jarent 
©p eaarfiiaa and the aeaao of identlfyiag the card la caso of error, informatloa for each child 
an tho occupatloa claoo or otatuo of the parent, whether ths family was or was aot ©a rollof at 
Oi^ tino durlag tho year, ao uoll aa ths child'o dofecta at the time of the enumeration and the 
aiooQOQO frea t&lch.ho or aho hao suffered. In addition, ths schoola were ao identified by 
e®4o auaboro ao to difforeatiato thooo la prooporous districts from those la poor sectiona of 
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The plan of tabulation was correspondingly more elaborate for the 1939 study. 
Machinery has enabled classifications to be made of all the factors on the card at a single 
run. A system of ratings on height and weight for each age were used for this purpose, aad 
the resultant tables enable on^ to judge which factors are relevant to stattire. An exact 
statement of the Influence of each factor in inches and pounds requires the construction of 
separate age-height-weight tables and it was planned to avoid as far as possible the making 
,of stich tables for separate items on the card, since the small numbers in individnal ages 
would hardly give results accurate enough to justify the expense. 

The schedules as received from Toronto included about 88,000 cases in all, but 
some 10,000 pupils for whom infomation on either height, weight or age was missing were not 
included in the tabtOation. Thus the figures here presented cover 39,550 boys and 38,503 girls. 
While there is no '*not stated" category for height, weight or age, provision was made for a 
"not stated" item in all the other columns of the card. 

The pupils surveyed are not equally representative of all age groups Included, 
about half of them appearing in ages 9 to 12 (see Table 1). It was decided that the number 
of cases at age 16 (300) was too small even for average height and weij^t tables. It oust be 
remembered in using ages beyond 13 or 14 that a certain type of selection has occurred in 
that pupils remaining in primary school beyond those ages tend to be backward. This point is 
underlined by the close relationship between height and weight on the one hand and academic 
standing on the other; thus the most representative results are in the ages 7 to 12 or 13. 

The following table shows the age distribution of the 78,053 boys and girls 
studied as well as the distribution of Toronto children in 1931. 

(x) 
Table 1. - Age Distribution of Children in the Survey, by Sex. 

Age 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 

TOTAL 

Boys 

1,459 
3,269 
4,080 

4,239 

, 4,451 

4,437 

4,470 

4,542 

3,869 

2,905 

1.829 

39,550 

Girls 

1,501 

3,204 
3,794 

4,118 

4,510 

4,468 

4,343 

4,339 

3,790 

2,707 

1,729 

38,503 

Total 

2,960 

6,473 
7,874 

8,357 

8.961 

8,905 

8,813 

8,881 

7,659 

5,612 

3.558 

78,053 

1931 
(Census) 

9,510 

9,924 
10,071 

10,681 

10,450 

11,147 

10,054 

9,539 

9,203 

10,039 

9,989 

110,607 

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

Age Boys Girls Age Boys Girls Age Boys Girls 

5 
6 
7 

8 

30 
1,107 
3,541 

4.008 

20 
1,128 
3,469 

.3,881 

9 
10 
11 

12 

3,922 

3,791 
3,556 

3,602 

3,960 
3,704 
3,636 

3,383 

12 
14 
15, 

Total 

3,298 

2,255 
866 

29,978 

3,132 
2,286 

839 

29,438 
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Xconomic Tactors. 

The differences in stature aad weight between different economic classes are 
showa in the survey in three ways: -

(1) Occupation Class or Status of the Parent. 

7or purposes ol this survey the principal occupations are classified as 
•anuKl and noa-mnual, wit^n each of which three groups corresponding to 
economic levels are considered. Ten groups were constructed in all, as follows:-

Qainfully Occiq>ied -
(LABOUBXHS AHD SBE7ICE WOBEBBS (un8killed)-day labourers, personal 
( and domestic attendants, etc. 

~ (7ACTQB7 0FSRATI7SS AHD SBMI-SEILLBD WOBKBBS- various machine 
HAWTATf ^ operators, lower grade tradesmen (stush as butchers, 

( furriers, etc.) 
(CBA7TSNXH (highly skilled trades)- building trade craftemen-
( carpenters, masons, etc. - metal tradesmen - tool 
( and die makers, jewellers, etc., - etc. 

(CLBRICAL- office clerks, and lower grade occupations of a "white 
( collar" nature in general. 

HOH-MAHDAL (COMMEBCIAL- sales clerks, real estate, insurance, etc., agents and 
( brokers, etc. 
(OWNEBS AM) MAHAOBBS. 

PBOT^SIOIAL 

lOB-Oainfully Occupied -

PBirSIONBD OR BBTIBBD 
UNBHPLOTBD 

HOTJSZWIVl^ 

Results for children whose parents fall into each of these categories are 
shown in Table 9. 

(2) Belief Status of the Tamily. 

The question of relief was a delicate one and was ̂ answered for considerably 
less than half of the pupils. The large number appearing in the "not stated" 
category represents cases where no definite aaewer as to relief status was given 
oa the schedule or where the.space was left blank. (See Table 10). 

(3) District in tdiich School is Located. 

The Bureau of Statistics was provided with a list of ten schools located in 
districts where the financial or economic status of the district as a whole was 
considered relatively very good, and ten schools in districts where the status 
was represented as very poor. The results for these two groups are shown in 
Table 11* The names of the schools in each group are as followst-

Prosperous Districts 

Braat 
Carltoa 
Dttfferia 
Dnke of Tork 
Morse 

Poor Districts 

Hiagara 
Ogdea 
Park 
Psuliae 
St. Paul*8 

Alleaby 
Blytfawood 
Brown 
7era 
Hillcrest 

Joha Boss Bobertson 
Oriole Park, 
Bosedale 
Bunnymede 
Whitney 
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School Grade. 

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

Birthplace of Parents. 

Country of birth of parent or guardian was punched in 11 geographical groupiags^ 
(see Table 16), and a "not stated" category. 

1. Canada 
2. England. Wales. Isle of Man, Channel Islands, etc. 
3. Scotland 
4. Ireland 
5. Other British possessions 
6. Horthem Burope (Scandinavia. Pinland, Germany, Holland, Belgium) 
7. Western and Southern Burope (7rance, Italy, Spain, Greece, Austria, etc.) 
8. Eastern or Slavic Burope (Hungary, Poland, Russia, Houmania, Bulgaria, etc.) 
9. Asia and Africa 

10. United States 
11. Other American countries (Mexico, South America, etc.) 

Defects and Diseases. 

The 21 defects aad 12 diseases which were classified on the student's academic 
card were punched in groups which have enabled tabulations to be made conveniently for the 
ratings of height and weight for each class separately and for certain frequently recurring 
groups of classes. (See Tables 13 and 14). 

Heights were punched to the nearest inch, weights to the nearest pound, aad age 
to the nearest tAiole year. Measurements were with indoor clothing, but without shoes. 

A sample of the schedule used in the classroom for recording the information, 
as well as the punch card drawn up by the Bureau for tabulation, is shown in Pigure 1. 

TABTILATING FBOCBDUBB 

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

(1) A sort of the cards by age, height and weight. This resulted in a single set 
of age-height-weight tables for all pupils divided only by sex from which could be taken at 
summarizations; -

Average weights for each height at each age, 
Average heights at each age, 
Average weights at each age. 
Average weights at each height, 
Average increase in height between successive ages, and 
Average increase in weight between successive ages. 

These formed the bases for comparison with results of the earlier Caaadiaa 
survey aad of surveys in other countries. 



Fi'̂ u re 
- 5 ' 

SPECIMEN' SCHEDULE 
( s r i C Z M S H O N L T ) 

(coded) 

SCHOOL 

rnimiir. m r y 

Praaer, Shir ley 

Sv&n, Joan 

Wilson, Joan 

Entered l)y teacher prl 

HEIGHT AND WEIGHT SURVEY OF PRIMARY SCHOOL CHILDREN 9./^^. 
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. 7 - A / 

ROOM NO. JO t » f c a « a i , t/lf & f 4 W L S > W « W ^ DATE OF WEIQHINQ J ? _ , y , » 

ADDRESS 

26 BlnKhamSt. 

378 Soarf ie ld Aim 

159 Piolcerton S t . 

or to eurvey 

PUPIL ^ ^ 

HEIQHT weiOHT 

-CO Jt 88- is 

,62.,&> 
« 6 „ 

874, 

70 

Entered by 
nurse 

recording 
ftt the 

time of the 
aurvoy 

0. op B. 

11=8=23^ 

21-9-27 

28-JO-2^ 

2-7-27 

COUNTRY OF BIRTH 

r n n n H H 

Canard 

(Canada 

C|U1!!V.4EI. 

PARENT OR GUARDIAN 
F. 
M. 

_E. 

...E. 

JU 

COUNTRY OF BIRTH 

Cann.diL 

.® 
En(; land 

_iia.UMLd 

@ 
-MUe.i-.Sist 

OCCUPATION 

_EXuDiliar.„_ 

DBei!EloyS.S 

9B.£eus.gxlCe 

' RILIOION 

-PTfloliylu. 

-Daitad 

Entered by teacher prior to aurvoy 

PUPIL 

ocFCcrrB 

® 

^ . 6, 10 ® ' 
5 . 6 ^ 

OIBCAUa 

(j£) 

^ ? ^ 
^ 

0 ,« <̂ *2s <I3) 

Entered by teaoher from 
.ohlld*o A. D. P. oard on 
whloh the en tr i e s have 
o r i g i n a l l y been mde by 

' nurse or dootor 

-, „ . „ — _ _ _ 

1 PAML* 

1 **" 
1 RlUIPt 

• 

© 

n.® 

Snter* 
»d by 
Bohool 

or 
d i s 

t r i c t 
nurse 

SPECIMEN PUNCH CARD 

V 

ntDfxct 

• . r i u » t ^ „ . . 

tMOMBli TMML* 

•uiaw IHWHIM 
ManLMrttT 
MtlCN OiriCT 

lawMlB • » « • • 

UIB MIUl l 

e*TUM»ic eir. 

•MJiBninoa 
>.lM«tf, hMM 

UKBMC DIMkU 

NHV0U«MtOMIRI 

»UMtD IHTKlia 

at a n u n 

HIMM 

MMCuuNiain 

5 

: 
s 
2 
J 
3 
5; 

= , 
5 

8 

•; 

Key To 
Columns 
9 5 - 4 4 . 

" • * " • * • 

K t « L I T f 

<>HOO*)N«C 

C . . c . t . * . . 

* 
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• 

= ^ f 
...,~-.™j. i 
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8 
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(2) In order to avoid the construction of age-helght-welght tables for the relating 
of each factor on the card to stature and age, a system of ratings on height and welgjit for 
each age was devised, lach child was described as over, average, or under In respect of hel^t 
and In respect of wel^t for his height^ making nine classes. 7he classes were numbered from 
one to nine, according to the scheme below. Itius,pupils average In hei^t for their age and 
average In weight for their height and age fall Into class 5. Short pupils of average build 
(weight In'relation to height) fall Into class 2, short pupils who are underweight even for their 
height fall Into class 1, tall pupils who are overweight even for their height fall Into class 9, 
etc. It was felt that It was more desirable for the summary description in ratings to take 
weight in relation to height (which may be described as build), rather than weight in an 
absolute measure. In most of the tables, groups 1, 3 and 3; 4, 5 and 6; and 7, 8 and 9 are used 
to give,respectively, under-average height, average hiei^t and over-average hel^t. In the same 
way 1, 4 and 7; 2, 5 and 8; and 3, 6 and 9, give respectively,', thin, normal and stout chlldran 
(weight in relation to height). 

It was felt that if comparable ratings for each age could be established and an 
aggregate covering all ages made of each rating then each aggregate would constitute a single 
sample, thus avoiding attempts to compare the small numbers at each age. In this way the dis
tribution of the pupils by rating groups could be compared for imy item on the card with the 
distribution for all children and the result would indicate in what way the particular item 
was related to stature. 

7or example, the procedure would involve adding the rating distributions of the 
several ages for all children with parents b o m in Ireland, and then comparing the tottl dia-
tribution of the children of Irishmen among the nine ratings groups with the distribution for 
all children. Thus Irish children of ell ages would be the sample for eompaziison, a sample 
over 5 times as large as the largest single age. 

She method as used consisted in dividing the distribution at each age into three 
groixps of height, with 25 p.c. of the distribution in each of the upper and lower ranges and 
50 p.c. in the average group. Vithin each of these, weights were similarly divided, mikiag in 
all nine groups in respect of hel^t and weight. The distribution of a representative set of 
16 pupils would be as follows: -

VBIGHT 

Group 1 

1 pupil 

Group 4 

2 pupils 

Group 7 

1 pupil 

Under-we i£^t 
for height 
and ago 

Group 2 

2 pupils 

Group 5 

4 piplls 

Group 8 

2 pupils 

Average weight 
for height 
and age 

Group 3 

1 pnpil 

Group 6 

2 pupils 

Group 9 

1 pupil 

Over-weight 
for height 
and age 

Short for 
age 

Average 
hel^t for 

age 

Tall for 
age 

In each case the division points were taken at the nearest whole number of 
inches and pounds; a sample of the ranges is shown below for boys age 9. The complete set 
for each age and sex is given in the Appendix, Table A* 



Height 
(inches) 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55. 
56 
57 
68 

1 

\mder 47 
under 48 
under 50 
under 53 
under 55 

2 

47-50 
4e>52 
50>54 
53-57 
55-60 

3 

over 
.over 
over 
over 
over 

Weight for rating group (pounds) 

50 
52 
54 
57 
60 

4 

under 58 
under 60 
under 63 

5 

58-63 
60-66 
6S-69 

6 

over 
over 
over 

63 
66 
69 

7 
" • 

• 

under 65 
under 
under 
under 
under 

68 
71 
72 
74 

8 

65-72 
68-75 
71-81 
.72-85 
74-90 

9 

over 72 
over 75 
over 81 
over 85 
over 90 

The Justification of the process of adding together ratings for the different 
ages depends partly on the distribution being similar from age to age. Ifhen plotted on arith
metic scale the scatter becomes greater with increasing age, both in height and in weight, but 
}Am plotted on a logarithmic scale the scatter is remarkably constant, increasing only very 
•lli^tly at the higher ages. -^ f f 

For reference the percentage distribution into under-average, average and over-
average height aad weight for the aggregate of all children at individual ages is shown below.. 

Tatols 2. - Percentages of Children, Age 5 to 15, Classified by Age, 
who are in Ui>per, Middle and Lower Groups of Height for 
their Age and of Vei^t for their Height and Age. 

Age 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 

Total 

5 
6 
7 
8 
9 
10 
11 
13 
13 
14 
16 
Total 

P.O. 
Under 
Average 

19.1 
22.4 
20.8 
18.1 
30.4 
19.4 
23.3 
25.1 
28.1 
28.2 
24.6 

23,7 

22.2 
27,0 
23.0 
22,7 
22.1 
21.9 
21.7 
27.7 
26.4 
33.4 
20.9 

24.4 

Height 

P.C. 
Average 

57.2 
53.3 
50.2 
61.8 
47.9 
59.0 
55.7 
53.4 
48.7 
49.5 
53.4 

53.6 

55.8 
52.7 
51.4 
48.6 
46.6 
45.0 
52.7 
50.4 
53.2 
44.9 
50.6 

49.8 

P.C, 
Over 
Average 

B 0 7 S 

23,6 
24.3 
29.0 
20.1 
21.7 
21.6 
21.0 
21,5 

' 23.1 
22.3 
22.0 

22.7 

G I R L S 

22.0 
20.3 
25o5 
28o7 
31,3 
33ol 
25.6 
21.9 
20.4 
21.7 
28.5 

25.8 

Veight for Eeii^t 
P.C, 
Under 
Average 

26,2 
22.7 
22.5 
23.5 
24.9 
24.6 
24.7 
25.6 
24.5 
25.4 
25.1 

24.4 

23.5 
24.4 
26.1 
25.7 
24.2 
26.3 
24.4 
24.8 
25.0 
23.5 
24.7 

24.9 

P.O. 
Average 

48,5 
49.9 
54.6 
50,9 
50.1 
50,0 
48.1 
49,6 
50.9 
51.4 
51.0 

60.6 

61,2 
49,0 
48,1 
49,7 
51,1 
47.8 
60,9 
48.5 
50.0 
47.6 
51,6 

49,5 

P.O. 
Over 
Average 

26.3 
27.4 
22.9 
25.6 
24.9 
25.4 
27.1 
24.9 
24.6 
23.2 
23.9 

25.1 

25.3 
26.6 
26.8 
24.6 
24.7 
25.9 
24.7 
26.7 
25.0 
28.9 
23.7 

25.6 

file:///mder
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Ideally, nuabers in each group should ohow osactly 25 p.c,, 50 PoC. BSSL 25 poC, 
Imft %hQ pgoctiessl aocsssity of drauii^s tho lines ©t latagnsl nuabero of iachoo and poua&s 
s>OGralto in eoBsidorablo dsvlatioa. Xt lo oubaittad that ao loag as tha coejarloon lo bottrsQa 
po^eantogQ undorwoighft for a parfeieular group of childron and parcsntagQ undarwai^t for ell 
ehild?oa tka ©ooonftlol affbitrarlaQOo of uhat conQtltuteo over- and uades^holght and uaigh* 
aoQo aot affeefe ths coacluoioao. 2hlo lo oo ovaa diisn the auabsrs in ths ooveral rstlago groupo 
fe? ocsch GsgQ Q5?a addod togother providgd (uhieh lo tha eaoa) ao Qpseial Qgo-dlotrlbutlea pQ?w 
tolao ta tho group of childraa being InvQQtlg^tad. 

(3) asQ third Qoetioa of tho tobulatin^ procaduro consisto ia eraoQ-claosifylns %h<a 
itcQO of tha card la oa offort to deteriaaae tha relatlv® iafluenca of each of these faetoro oa 
tho heighto aad wolghts of childrsa^ In thlo woy aooe Isportant q.ueetloaa rmy be oaimerGd, 
Per 023Qple„ doss the eeoaonic staftuo of tho family lafluance the pravalenee of dlaoaoQ aad 
aofoefto? Baoo i^ ratard th© child la hie ocadsalc otandlag &a ladleated by M s school gmdo? 
B@ ees^oia eonbiaQtloao of dioQaaea ©r defects have Esors offocfe oa height is^& weight thoa ths 
ocszo diooQooo aad defacto dloaoooelated? So what extent do differences betweon public oad 
oopaEQtQ oehoolo relate to race aad ecoaoBic conditloao? 2o trlmt extent might heredity, ao 
aadieaftod by the birthplace of the ^areato laflueace build? Ths laot quootion io -parflaally 
oaswersa. ia the present report but the othoro aaslt ftirthsr creao-tabulatioao Purthor qaootieaGi 
a®fe FolQtod t© holght) aad uolght eay aloe bo aasuered froa tha survey with farther tabulatloa. 
B® dlooaooo lead to porosiaaat defacto? Are dofecto related to grade at ochool? ate. 

Mo^gibutiaao pad AvQgajgQO of Hoii^to and Uaishta 

2ho firot iaad n®ot inportaat tabulatloa lo the dietributioao by hal^t aad weight 
®f ŝ ]?a.lo ©f glvoa DOS aad ago. Uafortuaately," theoo tables are rather bullsy aad heaco are aot 
hoiro ropredueod for eoeh a/sa, A apaciaaa lo ahowa ia Table 3. 

Cfeofffto ore glvaa (Figaro 2) ahowiag th® perceatago distributioas of boyo aad 
cas-lo ®f tho ourvo^ by hel^t at agoo 6, 9 aad 13, St will be aoted that for.tho agea other 
Cslfctfa 6 thoro io ths eloareot distiaetioa betwesa the 1923 sarvey and that of 1939, the pupilo 
®2 1®39 boiag ©a the whole taller. It lo latereotlag that ago 6 is ®a exeeptloa, Pooolbly 
oft fefeo earlier period aaoa oeleetioa catered iate tho startiag of the childrea at school, la 
gJflgToieolly saaovelepod ehildroa .balag Isspt at hosae. At the pa-eoaaf tioo, however^ nearly all 
eMlflffoa are ia oehool by tha age ef @ oo that there is looo posolblllty of oeleetioa affect-
lac" tho fignrooo 

Xa ordo? t© crĴ o eangaFlQeaQ fron a distribution gach ao Sable 3 it is neceaoary 
t® •ODQ o^azrirlsatioao of varleuo typea. She first aumaary is a aarlea of average weights for 
oacSi hal^t at each ago. Shooo are ohown ia Tab lea 4 A and 4 B together with average weights 
fai? oach hel(^% iadoposidaatly ®f ©gSo It would bo aisloadlag to pablish average wslghto for 
iaio2.{̂ to aad agoo at cMch ia ths aurvoy thara are too few papllo. JSntries where three tioee 
tho otoaiaas<ia deviatloa af orror would bo greater thaa one pound - (on the olEplo foreola for 
ofeoafiasfi ors-er thio requiroo 80 papllo) -. have boea escluded, She tables will bo aoat used 
im eeq^orias tho iadividual child with the group of the aaae age. 

(s) 
Xa eoBEQcfelea with avaris^Q hoi^to cad weights, Eaatioa aay here be aade of 
Qbaorcaia,tioo la height and weight. In the recordo ao glvaa by the aursaa 
there ware aooe dosaao of such cases. Shus, a boy af 8 years of age was 
iacludod whaoo height wao B4i^ incheo and who weighed 138 pounds. At tho 
©Bpoolte estrooo wao o boy of 9 years of age weighing 50 pooada and osaouriag 
@3 iaehooo Aloo iacludod waa-a boy of 10 years of age weighing 175 pouada, 
tiJhilo ô Beh figures ao thaoe are a strain oa credulity, there seamed ao baaio 
en which the Bureau of itatiotico could exclude the:^ froii3 the eurvey. 
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PERCENTAGE DISTRIBUTION OF CHILDREN AT EACH INCH Of HEIGHT 

1923 AND 1939 
p.c. 

AT EACH HEIGHT 
r~T—\—r 1 1 1 1 

f'i 
// 

If 
1 

1 
1923 / / 

->:// 
ll 
1 
1 
1 
1 
il 

/ t 
/ / 

/ / 
1J 

1/ 

1 1 1 1 

I I I 1 I I 1 1 1 1 1 1 

BOYS 
A G E 6 

N\ 
\ \ 

A A 193 9 

\ 

\ 
\ 
\ \ 
\\ 
A \ \ 

\ \ 

A. 
• \ ^ 

r 1 1 1 1 T ^ 1 1 i 1 1 

5^ 56 58 60 

1 6 

12 

5 0 5 2 5 4 5 6 5 8 6 0 

l l l l l l l l l l l l l l . i l 

GIRLS 
AGE 13 

.""/x:^ 
/ / \ \ 

/ / \ \ 

/ / \ \ 
/ / 1939 \ \ 

/ 1 ' 1923 \ \ 
/ / / 

/ \ \ 
/^ \ \ 

1 1 1 I-l 1 I I 1' 1 ~?N 
62 64 66 

H E I G H T 
50 52 • 54 56 58 60 62 64 

IN I N C H E S 
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Average heights and average weights for children of each age are shown in Table 8 
together with the corresponding averages of the 1923 survey and Figure 3 gives tlic data 
plotted on both arithmetic end logarithmic scales. The excess of the 1939 heights over those 
of 1923 amounts to from one to two Inches between ages 7 and 13. In weight, tha excess of 1939 
Increases almost steadily with age from age 7 when it is slightly over 2 pounds to age 13 whea 
It is about 6 pounds. Average annual rates of growth in childhood have been obtained by the 
crude method of subtraction of averages for successive years. The exceptional result for age 6 
is due to the small numbers at tha vary young ages in the oarly survey. 

Table 5. - Comparison of Average Heights and Average Wei^ts for all Heights 
at Baoh Age, 1923 and 1939. 

Ag« 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

5 
6 

' 7 
8 
9 
10 
11 
12 
13 
14 
15 

Height (in 

Average 

1923 

42.3 
44.8 
46.2 
48.2 
50.2 
52.1 
53.8 
56,6 
57.5 
59.6 
61.6 

42.5 
44.7 
46.0 
48.0 
49.9 
51.9 
54.0 
56.2 
53.4 
60.1 
60.9 

1939 

43.1 
45.1 
47.4 
49.6 
81.7 
53.6 
55.4 
57.4 
59.4 
61.6 
63,9 

43,0 
44,8 
47.1 
49.3 
61.4 
53.4 
55.7 
58.2 
60.2 
61.6 
62.3 

Sxcess 

Inches 

.6 

.3 
1.2 
1.4 
1.5 
1.6 
1.6 
1.9 
1.9 
2.0 
2.3 

.5 

.1 
1.1 
1.3 
1.5 
1.6 
1.7 
2.0 
1.8 
1.4 
1.4 

inches) 

of 1939 

P.C. 

1.9 
.7 
2.6 
.2.9 
3.0 
2.9 
3.0 
3.4 
3.3 
3.4 
3.7 

1.2 
.2 
2.4 
2.7 
3,0 
2.9 
3.1 
3.6 
3.1 . 
2.3 
2.3 

over 1923 
Bquivident 

Tears 

Veight (in 

Average 

1923 

B 0 T 8 

.32 
,21 
,60 
,70 , 
,79 
.88 
,94 
,95 
,90 

1,00 
• • • 

41.6 
46.0 
48.8 
53.5 
68.6 
64.6 
70.5 
76.8 
85.0 
93.4 

103,2 

G I B L S 

,23. 
,08 
,56 
,68 
,75 
,71 
,77 
,91 

1.06 
1.75 
•. • 

40,5 
44,9 
47.6 
51.9 
57.4 
63.3 
70.7 
78.8 
88.9 
98.0 

104.2 

1939 

43.0 
46.4 
51.3 
56.8 
62.9 
68.8 

' 75.2 
82.5 
90.8 

100,9 
111,6 

42,0 
44.9 
49.9 
56,0 
61,2 
67.8 
75.8 
86.1 
95.4 

103.4 
109,3 

pounds) 

Xxcess of 1939 

Pounds 

1,4 
.4 

2.6 
3.3 
4.3 
4.2 
4.7 
5.7 
5.6 
7.5 
8.4 

1.6 
.0 

2.3 
3.1 
3.8 
4.5 
5.1 
7.3 
6.5 
5.4 
5.1 

P.C. 

3.4 
.9 

5.1 
6.2 
7.3 
6.5 
6.7 
7.4 
6.8 
8.0 
8.1 

3.7 
.0 

4.8 
6.0 
6.6 
7.1 
7.2 
9.3 
7.3 
5.6 
4.9 

over 1923 
Xquivalant 

Tears 

•32 
.14 
.53 
.66 
.72 
.71 
.78 . 
.70 
.69 
.77 
... 

' 

.34 

.00 

.53 

.56 

.64 

.61 

.63 

.72 

.71 

.87 
• • • 

It is interesting to compare the above with the result of following a single group 
of children through the ten years of school life. The year-to-year differences between heights 
of the children measured in Toron+o in 1939 show a peak between ages 6 and 8, a dip to a 
minimum between ages 9 aad 11, and a second peak near the end of the table. This corresponds 
very closely with a study published by the University of Iowa in 1935(1) tracing the continuous 
growth of a single set of Iowa City school children throughout their school life. There, klso, 
in respect of height, peaks were found at ages 7 and 13 for boys and at ages 7 and 11 for 
girls, and between these peaks a significant dip. Figure 4 shows the striking agreement be
tween the Canadian figures for 1939 and the Iowa results. Less correspondence is shown with 
the Toronto measurements of 1923, because fewer pupils were involved, particularly at the 
lower ages. The earlier maturity of girls is indicated very plainly in the curves both for 
weight and for height. 

(1) "The Hhythm of Physical Growth" (males) and "Tha Physical Growth of Girls", University 
of Iowa Studies, 1935 and 1936. 
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Fi^.ure 3 & 
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Sable 6. - Annual Increrasnts in Average Height and Average Veight for 1923 aad 1939 
Toronto Surveys as Compared with the Iowa Survey, 1935. 

Ag 

5 -
6 -
7 -
8 -
9 -
10 -
11 -
12 -
13 -
14 -

5 -
6 -
7 -
8 -
9 -
10 -
11 -
12 -
13 -
14 -

9 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Height (inches) 

Toronto 

1923 

2.5 
1.4 
2.0 
2.0 
1.9 
1.7 
1.7 
2.0 
2.1 
2.0 

2.2 
1.3 
2.0 
1.9 
2.0 
2.1 
2.2 
2.2 
1.7 
.8 

1939-

-

2.0 
2.3 
2.2 
2.1 
1.9 
1.8 
2.0 
2.0 
2.2 
2.3 

1.8 
2.3 
2.2 
2.1 
2.0 
2.3 
2.5 
2.0 
1.3 
.8 

Iowa 

1935 

B 0 T S 

2.37 
2.36 
2.44 
2.20 
2.06 
1.68 
1.81 
2.17 
2.39 
2.27 

G I H L S 

2.39 
2.33 
2.29 
2.28 
2.01 
2.35 
2.63 
2.23 
1.38 
.50 

Weight (pounds) 

Toronto 

1923 

4.4 
2.8 
4.7 

, 5.1 
6.0 
5.9 
6.3 
8.2 
8.4 
9.8 

4.4 
2.7 
4.3 
5,5 
5.9 
7,4 
8.1 
10.1 
9.1 
6,2 

1939 

3.4 
4.9 
5,5 
6.1 
5.9 
6.4 
7,3 
8,3 
10.1 
10.7 

2.9 
5.0 
5.1 
6.2 
6.6 
8.0 
10,3 
9,3 
8.0 
5.9 

Iowa 

1935 

4.46 
5.60 
6,22 
5,82 
7.83 
6,08 
7,43 
10,98 
10,98 • 
13.93 

5.23 
5.16 
6.06 
6,21 
6,97 
9,26 
10.74 
10.62 
10.59 
7,27 

Stcmdard deviation measures of the variation in height of tha children of each 
age were calculated. Table 7 shows, for example, that at age 9 in 1939 about 67 p.c. of the 
boys were within' 2.39 inches of the average. This was a decline from 2.51 inches in 1923, 
but as there is a similar amount of decrease between 1923 and 1939 at some of the other ages, 
the change is probably not significant. It will be seen that there is a steady increase ia 
the standard deviation of hel^'t with age, both for boys and girls, except at the vary last 
ages for girls, when^ there is a considerable decline. It is Interesting that the co-efficients 
of variation both for boys and for girls show a steady increase with age, but the fact that 
the co-efficients are greater at the ages when some of the pupils are approaching maturity 
suggests strongly that the different ages of maturing of individuals are to a considerable 
extent responsible for the wider spread of heights. This is borae out by the fact that for 
boys at age 13 (see Pigure 2) a definitely bl-modal distribution is shown, and a roughly 
constructed three-dimensional diagram of heights and weights for boys at this age showed two -
distinct peaks, respresentlng maxima in height and weight combined. If this is not mere 
chance it ia most likely due to the division of the group into boys maturing early and those 
maturing late. 
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Fi6ure 4 
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Table 8. - Comparison of Average Heists and Average Weights at Bach Age 
for the Canadian Surveys, 1923 and 1939, with those of Other 
Surveys. - (concluded) 

Survey Jss. 
6 8 10 11 12 13. 14 16 

Boys 

Toronto, 1923 
Toronto, 1939 
London, Sngland, 1938 .... 

Glasgow, Scotland, 1905-06 -
Group A 
Group B 
Group C 
Group D 

U.S. Dept. of Agr. - W.P.A., 
1937-39 

Girls 
Toronto, 1923 
Toronto, 1939 

London, Sngland, 1938 .... 

Glasgow, Scotland, 1905-06 -
Group A ..... 
Group B 
Group C 
Group D 

U.S. Dept, of Agr. - W.P.A., 
1937-39 

WXIGHT (pounds) 

41.6 46.0 
43.0 46.4 
40.5 44.9 

40.9 44.2 
42.0 45.6 
42.5 45.9 
43.3 46.6 

48.8 53.6 58.6 64.6 70.6 76.8 85.0 93.4 103.3 
51.3 56.8 62.9 68.8 75.2 82.5 90.8 100.9 111.6 
49,7 54.8 60,3 66,2 72.6 79.4 86.7 94.5 . . . 

48.0 52,3 56,7 61,6 66.4 71,7 75.6 
49.6 53,9 58,4 62,7 67,8 72,9 77,3 
50.1 54.4 59.5 63,9 69,1 75,6 82.2 
51.2 56,3 61.2 66,3 70.8 76,9 83,2 . . . . . . 

40.9 46,5 50,2 55.5 61.3 67.3 73.6 80,9 90,0 101,0 116.2 

40.5 44.9 
42.0 44.9 
39.7 43.6 

39,9 43.0 
40.6 43,9 
41.3 44.7 
41.8 45.6 

47.6 
49.9 
48,1 

46.4 
47,7 
48,1 
49.3 

51,9 
55,0 

53.2 

50.6 
51.8 
52.7 
54.3 

57,4 63.3 
61.2 67.8 
59.0 

70.7 
75.8 

66.6 73.0 

78.8 88.9 98.0 104.2 
86.1 95.4 103.4 109.3 
81.6 91.2 102.2 . . . 

54.7 
55.8 
56.9 
58.8 

59,5 
60.8 
61.9 
64.4 

65.3 
66.8 
68.4 
70,5 

72,4 
74.3 
76.1 
78.8 

76.8 
81.3 
83.0 
89,0 • • • 

• • • 

39.7 44.1 49.0 54,3 60,1 66,6 74.5 83,9 94,0 102,5 i l 0 , 2 

It is of interest to set the figures of growth for Toronto school children between 
1923 and 1939 against the results obtained by investigations in other countries. Thus G. T. 
Bowles in "New Types of Old Americans at Harvard", says:-

Throughout the country as a whole, and more especially in 
Hew England, there has been marked Increase in the stature 
of old Americans over a statistically observed period of 
150 years ... The increase has gone on at the rate of 
about .06 centimeter a year in the population at large and 
.08 centimeter for students. '^' n 

(1) "Physique of School Children", Office of Sducation, U.S. Dept. of Interior, 
Leaflet Ho. 37. 

Footnote (2) of page 19. 

(2) 
According to the Baldwin-Vood tables, 3.5 p.c. of net weight can be added for 
clothing for boys under 63 pounds, and 4 p.c. for those 64 pounds and over, 
while for girls up to 65 pounds 3 p.c. of net weight can be added, from 66 to 
82 pounds, 2.5 p.c. and over 82 pounds, 2 p^c. (Shoes, coats and sweaters are 
not included.) 
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The change in stature of about one centimeter in 12 to 15 years is decidedly less 
than tha.t shown by the Toronto school children. The stxidy of Professor Bowditeh in 1875 in
volving about 8,000 children from 5 to 18 years of age Is comparable with a study by Collins 
for the U,S, Public Health Service in the school year 1923-24. Over the 48-year period, in
creases in hei^t were as follows:-

Average Height for Age (inches) 

Bojrs -
Bowditeh . . . . . 
Collins^*^ . . . . 

Increment . . 

Girls -
Bowditeh . . . . 
Colllns(») . . . . 

Increment . . 

6 

44.10 
45,35 

1.26 

43,66 
44.84 

1.18 

7 

46,21 
47,13 

.92 

45.94 
46,56 

,62 

8 

48.16 
49.42 

1,26 

48,07 
49.23 

1.16 

9 

50.09 
81,29 

1.20 

49.61 
51.11 

1.50 

10 

52.21 
53.19 

.98 

51.78 . 
53.16 

1.38 

11 

54.01 
55.12 
1.11 

53.79 
55.80 

1.41 

12 

55.78 
56.84 

1.06 

57.16 
57.43 

.27 

13 

58.17 
59.00 

.83 

58.75 
59.97 

1.22 

14 

61.08 
61.20 

.12 

60.32 
61.32 

1.00 

(x) Associate Statistician, U.S. Public Health Service. 

It will be noted that the long-term rate of increase was lower, and more irregular 
from age to age than the xtites for the (much larger group of) Toronto school children. 

The above aad other comparisons are referred to in a publication of the Office of 
Xdueatlon of the United States Department of the Interior, "Physique of School Children". Ve 
quote this leaflet on the results of measurements in Bngland and in Oslo:-

Periodic records have been kept over a number of years in certain 
large areas, and from these it is gathered that ths 5-year-old 
Zngllsh schoolboy and schoolgirl are nearly 2 Inches taller them 
their predecessors of 40 years ago. The boy has gained more than 
a potad ia weight and the girl, about 5 ounces. 

In Oslo 9-year-old school girls in 1920 weighed, on the average, 
54 pounds. In 1930 they weighed 59,4 pounds. Girls of 13 weighed 
82,3 pounds in 1920, and in 1930, 89.8 pounds. In 1920 boys of 14 
measured 61,4 inches and in 1930, 63 inches. 

Summarising for the United States, Bowles says:-

For at least the past 60 years, and probably longer, there has been 
marked annual Increase in stature. It reached its peak between 1860 
and 1870 when the mean annual Increase was .15 inch. 

HBIGHT AHD WIIGHg IH HHLATIOH TO EBRSOHAL FACI0B3 

(1) Oeemaation 

DistinctloBo between the various occupation classes and between each status group 
ef the no»-gainfully occupied parents are obtained by a comparison of the numbers having various 
ratings in respect of hel^t aad weight (Table 9). Let us consider the "under-average height" 
group; 29.9 p.c. of the (male) children of labourers fall into it, 24.5 p.c. of those of 
factory operatives, 19.8 p.c. of clerical workers and 18.9 p.c. of commercial. There seems to 
be a distinotion between uaskillod labour on ths one band aad the more skilled manual workers 
on the other, while clerical and commercial workers have smaller percentages of children under-
hei^t than the best of the mnTinal group. Owners and managers with 17.2 p.c. under-average 
height and professional workers with 13,2 p.c. under-average are the tallest groups. Of the 
Boa-gaiafnlly occupied groups, the unemployed (31,4 p,c. under-helght) and pensioned and re
tired classes (36.1 p.c,) are the shortest. Further, the tmemployed have greater proportions 
of «tM.ldreB under average height than labourers. 
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Differences between eocupatioa classes and status groups in weight for hel^^t 
(build) are aot as great as ia bsigjit, aad such differences as are shewn are somewhat difficult 
to interpret, Beth in hei^^t and weight,.girls show similar tendencies to beys in respeet ef 
tha parent's oeeupatien er status class. 

For a fuller iaterpretatioa of the tfccupational data, farther crosa-elassificatioBS 
aad breakdowns would be aeeessary lAileh it was aot possible to complete at the time of publi-
catiea, Sueh eroes-elassifieatioa would be required to say whether eharacteristies of childr«a 
ef labourers ea relief, let us say, er of certaia races, differ from ether labourers, er whether 
ths large percentage of uaderweic^ts is due directly to the greater represeatatiea of labourers 
•aoag thaa. 

(3) Heliaf 

la faailies on relief, ever 33 p.e. of the boys are below average heigjht, as 
•flaiast only 22 p.e. ia those aot oa relief. 

fable 10. - Pereaatagea ef OhildreB, Age 6 to 15, whose Families were stated to have 
bsaa ea, er aot ea Relief, who are la Lower, Middle or Upper Groups ef 
Heij^t for their Age, aad of Veight for their Age and Height. 

I tea 
He. ef 

Children 

Hei|»,t 
P.O. 
Under 
Average 

P.C, 
Average 

P.O. 
Over 
Average 

Veight for Heii^t 
P.C. 
Under 
Average 

P.C, 
Average 

P.C. 
Over 
Average 

B 0 T S 

Folly aot oa nlief 
faaily oa relief 
lot atatad 

tetai 

fodlsr aot oa relief 
. Fkally oa relief 
Vet stated 

13,707 
3.493 
22.351 

39.550 

13,473 
3.680 
21.460 

22.0 
33.6 
23.2 

23.7 

53,2 
52,5 
54,0 

53.6 

G I B L S 
22.4 
36.2 
23,7 

49.6 
47,6 
50,3 

24,8 
14,0 
22,8 
22,7 

28,1 
16.4 
25,9 

26,0 
25.3 
23,9 

24,4 

26,1 
26,5 
24,5 

50,2 
51.8 
50.4 
50.5 

49.4 
61,7 
49,2 

26,0 
23.0 
25.7 
25.1 

26.6 
21.9 
26.2 

Total 38.603 24.4 49.8 25.8 24.9 49.6 26.6 

(3) Lecatiea ef Seheel 

Aa thewa ia tha table followiag. ealy 12.2 p.e. of boys attaadiag the tea schools 
located ia preaperous diatrieta are under average tael^t. aa coapared with 31.3 p.c. of those 
attaaAlag the tea scheela located ia peer araaa. Siailar large differencea occur aaoi« the 
girls. Aa befera. there ia strikiag abaaaea ef difference ia build. 

Cable 11. - Pereaatagea of Children, Age 5 to 16, ClasBlfied by Locatioa of School, 
idle are ia Lower, Middle and Uppe' Groupa ef Height for their Age. aad 
ef Veight for their Age and Height, 

fceoaftiea ef Sdheol^'^ 

Proapareas Diatrlet 
Feer Diatrlet 

All aehoelt 

Proaparooa Diatrlet 
Peer Siatrict 

All achoela 

He. ef 
OhiULrea 

3.167 
4.186 

39,650 

3.124 
3.910 

38,603 

Height 

Uader •̂''* 
Average ^'•'a** 

B 0 T 8 

12.2 51,6 
31.3 61.8 

23.7 53.6 

G I B L S 
13.7 46.0 
31.5 48.7 

24.4 49.8 

P.O. 
Over 
Average 

1 

36.2 
17.0 

22.7 

40.5 
19.7 

26.8 

Veight for Height 
P.O. 
Under 
Average 

24.6 
24.3 

24.4 

24.5 
25.2 ' 

24.9 

P.C. 
Average 

61.4 
51.6 

60.5 

49.9 
51.8 

49.5 

P.O. 
Over 
Average 

24.0 
24.2 

26.1 

25 .,8 
22.9 

25.6 

(x) Fer liat ef achoela. aee page 3. 
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(4) School Grade 

In respect of grade at school, the data were arranged in slightly different manner. 
In order to add the various ages, children of each age were taken in relation to a standard 
grade level for that age. Thus children of -

Age 5 were taken in relation to kindergarten, 
" 6 » " " " « grade 1, 
" 7 " • M « B grade 2, 
" 8 " n u n H grade 3, 
" 9 " i n n R grade 4, ' 

Age 10 were taken in relation to grade 5, 
" 11 " • " • • grade 6, 
« 12 • » " " • grade 7, 
" 13 « " " " " grade 8, 
" 14 " " " " " grade 9. 

Calling these the "base grades", the various ages were added together according to 
whether the children were at the base grade or one, two er three years below it, or one or two 
years above, etc. The excerpt below of the most significant figures of Table 12 indicates the 
tremendous variations in the percentage of boys and girls under and, over average height idiaa 
taken according to a rough measure of academic standing. 

B o y s G i r l s 

Item P.C. under 
Average 
Hsi^t 

P.C, over 
Average 
Hel^t 

P.C. under 
Average 
Hei^t 

P.C, over 
Average 
Height 

One grade below base.grade for age 34,9 11,3 38,9 13.6 
At base grade for age 26,9 17,9 29,3 19,9 
One grade above base grade for age 16,0 30,2 . 18,1 29,9 

The same calculation may be made in a slightly different way using a "base age* 
for grade. From this can be determined the percentages under and over the average hel^t of 
children one year younger or older than the base age for their grade, as follows:-

B 0 

Item P.O.- under 
Average 
Height 

SLA. G i r l s 
P.C, over 
Average 
Height 

P.C, under 
Average 
Height 

One year older than base age of 
grade 32,0 14.4 36.3 

At base age of grade 26.5 18.8 29.1 
One year younger than base age 

of grade 16,0 30,2 18.1 

P.C. over 
Average 
Hei^t 

16,9 
20.7 

29.9 

The results in respect of heights by grade at school are confirHoed by several 
etudlas in recent years. To quote a publication previously referred to'^'-

Dr, Dlehl of the University of Minnesota finds that ... 
College men (16 to 21 years of age) attain a maximum growth 
in height several years earlier than men In the general 
population, and at each age studied are distinctly taller 
than the men in the givups with which is was possible to 
compare them. 

The results of many studies in recent years ... show clearly 
enough that oh the average (with heavy emphaslB on the word 
average) the brighter or more intelligent student, as measured 
by school progress and other teste, is larger and more nearly 
perfect physically than is his less brilliant fellow. 

(x) "Physique of School Children", Office of Bducatlon of U.S. Dept. of Interior, 
Leaflet Ho. 37. 
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(5) Diseases 

For most diseases it is found that the distribution of heists and weighta ef 
the children who have contracted them ia almost the same as that of the children who have 
not. Thus, no significant differences are noticeable in the ratings under meaales, wheepiag 
cough,^chicken pox, German measles, scarlet fever and nuaps. The only diaaaaaa which aaea 
to have affected atature (and these only sli^tly) are diphtheria and aaallpex. Paeoliarly 
enough, there seemed some tendency for children who had rheumatism and cerebral spinal 
mealngitls to be slightly taller aad heavier than other childrea, but the number ef eases 
is small. 

Table 13. - Percentages of Childrea, Age 5 to 15, who have had Specified Diseaai 
who are in Lower, Middle and Upper Groupa of Heii^t for their Age, 
and of Veight for their Age and Height. 

Disease (in order 
of prevalence) 

Ho. of 
Caaea 

Hei^t Veight for Hei^t 
P.C. 
Tbider 
Average 

B 0 T 
23,0 
22,4 
21,7 
22,6 
22,9 
21.1 
24.8 
28.1 
18.6 
20.1 
23.4 
24.1 , 

22.6 
23.7 

G I R L 

23.3 
23.1 
23.2 
23.1 
22.8 
22.5 
25.5 
28.2 
18.8 
26.1 
24.0 
25.0 

23.2 

24.4 

P.C. 
Average 

S 
53.4 
54.1 
55,0 
64,3 
54.1 
54.3 
52,0 
53.6 
58.4 
52.7 
57.8 
48.3 

54.0 
53.6 

1 S 

49,3 
50.0 
49.6 
50,5 
49,5 
48.8 
51.6 
47.6 
52.4 
49.0 
43.6 
42.5 

49.6 

49.8 

P.C, 
Over 
Average 

23.4 
23.6 
23.4 
23.1 
23.0 
24,6 
23,1 
18.3 
23.0 
27.2 
18.8 
27.6 

23.4 
22,7 

27,3 
27.0 
27.3 
26.4 
27,7 
38.8 
22,8 
24,1 
28.7 
25,0 
32.3 
32.5 

27.1 

25.8 

P,C, 
Ibder 
Average 

24.7 
24.4 
24,6 
24,4 
24,3 
23,7 
25,3 
26.2 
23,3 
22.2 
28.1 
24.2 

24.6 
24,4 

24.9 
25.3 
24.7 
24.8 
26.0 
24.1 
25.0 
22.3 
22.8 
28,8 
29.3 
32.5 

24.9 

24.9 

P.O. 
Average 

50.4 
50.3 
61.2 
50.7 
49.9 
50.0 
49.9 
49.3 
48.2 
57,3 
50.8 
41.4 

50.5 
50,6 

49,4 
48,8 
49.3 
50,0 
48,9 
49,8 
47,4 
50.0 
52.3 
46.8 
45,8 
40.0 

49.3 

49,5 

P,0 , 
Over 
Average 

24,7 
25,4 
24,3 
34,9 
25,8 
36,3 
24,7 
24,5 
28.5 
20,5 
21,1 
34,4 

24.9 
25.1 

26,6 
26,0 
26,0 
26,2 
25.1 
26,2 
27,5 
27,6 
24,8 
24,5 
24.8 
27.5 

25,7 

25.6 

Measles 21,989 
Chickea pox 16,461 
Vhooping coug^ 12,658 
Mumps 7,762 
Scarlet fever 3,245 
German measles ;. 2,407 
Pneumonia 1,506 
Diphtheria 416 
Rheumatism 274 
Infantile paralysis 239 
Smallpox 128 
Cerebral spinal meningitis .. 29 

Total 66,114 
Boys who have had at least 

one disease 27,902 
Total Boys 39,550 

Measles 22,102 
Chicken pox 15,163 
Whooping cough 13.784 
Mumps 7,354 
Scarlet fever 3,358 
German measles • 2,711 
Pneumonia 1,359 
Diphtheria 452 
Rheumatism 254 
Infantile paralysls 184 
Snffillpox 133 
Cerebral spinal meningitis .. 40 

Total ........ 66.894 
Girls who have had at least ,_ ._, 

one dieease 27.671 
Total Girls . 38,503 
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(6) Defects 

Defeete were more closely related to stature than were diseases. Children with 
any defeet were shorter and lighter for their height, i.e., thinner, than the chlldrisn of the 
survey as a whole. The various defects seem to fall, into three main classes in respect of 
their effect on height and weight. Children with enlarged glands; eye and ear defects and 
cardiac diaeaae are, on the average, shorter but of approximately the same build as other 
childrea; those with aervous disorders, postural and speech defects and enlarged thyroid are 
taller thaa ths average but somewhat underweight; while those with pulmonary disease cind defec
tive mentality are both shorter aad thianer than others with defects. Numbers in most of these 
groups, however, are too small for significaat conclusions to be drawn. Haturally those stated 
by the doctor to be anaaalo er sufferlag from aal-autritlon are very much under normal height 
and underweight for their height e.rA age. 
Table 14. - Perceatagea of Children, Age 5 to 16, with Specified Defects (at date of survey) 

who are la Lower, Middle and Upper Groups of Height for their Age and of Weight 
for their Age and Height. 

Defect (la order 
of prevaleaoe) 

Height Weight for Height 
Ho. of 
Childrea 

B 

6,141 
2,900 
1,730 
678 
659 
622 
607 
500 
343 
301 
297 
197 
196 
158 
115 
102 
48 
292 

15,786 
9.619 

39,550 

0 

5,824 
2,318 
1,440 
926 
701 
626 
314 
292 
271 
268 
242 
170 
169 
137 
126 
99 
39 

1 4 . ^ 
Of vuv 

38,603 

P.O. 
Uader 
Average 

0 T S 

27.5 
27,6 
30.7 
26.2 
26.7 
30.8 
33,5 
18,4 
19,3 
34,9 
33,0 
25.4 
34.2 
31,0 
27.7 
34.4 
27.1 
26.6 

28.0 

23.7 

I R L S 

28.3 
29.8 
30.9 
35.3 
29.5 
28.2 
23.6 
21.3 
33.3 
28.4 
28.1 
20.7 
34.4 
25.5 
27,7 
21,2 
28,2 
26,8 

29.1 

24,4 

P,C, 
Average 

53.5 
53,8 
50.7 
54,0 
49.6 
52.6 
51.0 
53.4 
50.4 
46.6 
48.5 
47,7 
51.1 
51.3 
51.3 
47,0 
41.7 
44,2 

52,3 

53.6 

' 

49.5 
49,9 
48,1 
46.2 
47,3 
51,6 
48.8 
44,6 
44,6 
47.4 
45.9 
56,4 
42.5 
47,5 
44.4 
56.6 
46.2 
43.9 

48,7 

49.8 

P.O. 
Over 
Average 

18.9 
19.1 
18.7 
20.0 
23.7 
16.7 
15.6 
28.2 
30.3 
18.6 
18.6 
26.9 
14.8 
17.7 
20.8 
18.6 
31.2 
30.1 

19.7 

22.7 

22.3 
20.3 
20.9 
18.4 
23.4 
20.4 
27.7 
34.2 
22.2 
24.2 
26.1 
22.9 
23.1 
26.9 
27,8 
22.2 
25.7 
30,4 

22,3 

25,8 

P,C, 
Uader 
Average 

26.7 
28,4 
28,4 
24.3 
29.9 
42.0 
76.7 
34.0 
32.0 
23,3 
24,6 
24.4 
23,0 
31,6 
20.8 
32.4 
33.3 
33,5 

29.9 

34.4 

27,1 
27,8 
30,5 
76,9 
47.2 
23,2 
32,5 
24.7 
32.9 
34.7 
22.4 
26.5 
26,0 
26,2 
19,0 
38.4 
33.4 
39.7 

32,2 
24.9 

P.O. 
Average 

50.6 
50.0 
50.4 
49.8 
49.9 
43.7 
20.2 
46.4 
47.5 
50.8 
49.1 
42.1 
54.6 
50.0 
46.9 
53,9 
41.7 
35.9 

48.5 

60.6 

49.8 
50.8 
49.4 
21.8 
43.3 
52.2 
46.8 
49.6 
47,6 
48,5 
60,0 
44.7 
46.8 
43.8 
51.6 
46.6 
38.5 
25.1 

47,0 

49,5 

P,C, 
Over 
Average 

22,6 
21.6 
21.3 
26,1 
20,2 
14,4 
3.2 
19,6 
20,4 
25,9 
26,3 
33,5 
22,5 
18,4 
32,1 
13,7 
25.0 
30.5 

21.6 

25,1 

23.2 
21,5 
20.0 
1,2 
9,6 
24,7 
20,8 
25,7 
19,6 
16,8 
27,7 
28,8 
27,2 
29,9 
29.3 
15,1 
28,2 
35,3 

20,9 

25.6 

Abaoraal teasila 
Defective aaaal breathiag 
lalarged glaada 
Daatal defeot 
Speech defect 
Aaaeaic appearance 
MalButritiea 
Verveua diaerdera 
Peatural defeet 
lye defeet 
Cardiac diaeaae 
Ortbopedie defeet 
Xar defeet 
Pnlaenary diaeaae 
•Skia diaeaae .,, 
Neatality 
Balarged thyroid 
Mlaeallaaeeua 

T O w A X • • • e « e * e * « e e e « a 

Begra haviag at leaat oae defeet , 
Total Bejra ; . . 

Abaeraal teaaila 
Defeetive aaaal breathiag 
lalarged glaada 
Nalsatritiea 
Aaaeaie appearance 
Deatal defeet 
lerroua diaerdera 
Poattiral defeet 
Cardiac diaeaae 
Bpaeeh defeet 
Bre defeet 
Orthopedio defect 
Bar defeet 
8kia dieeaee 
Balarged thyroid 
Polaeaavy diaeaae 
Xeatalitr 
Mlaeellaneeoa .........; 
I tirte haviag at ieaat oae defeet , 
fetal Girle 
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(7) Public and Separate Schoola 

Distribution of pupils between ratings groupa for public «md Roman Catholio 
separate schools are shown in the table below. 

Table 15, - Percontages of Children, Age 6 to 16, Classified According to Types of Seheel, 
who are in Lower, Middle anil Upper Groupa of Height for their Xge, aad ef 
Veight for their Age and Height. 

Type of School -Ho, ef 
Childrea 

Heigjit Veight fer Height 
P,C, 
Uader 
Average 

P,0, 
Average 

P.O. 
Over 
Aveiage 

P.C, 
Uader 
Average 

P,C, 
Average 

P,C, 
Over 
Average 

Public 34,069 
Separate 6,491 

Total 39,650 

Public 33,234 
Separate 5.269 

Total 38,503 

D O T S 
22,8 53,6 23,6 34,6 60.5 34.9 
39.6 63,5 17,0 33,3 60,6 36,3 

23.7 63,6 22.7 24,4 50,8 38,1 

G I R L S 
33,3 49,8 36.9 35,4 49,1 35,B 
31.3 50,1 18,8 22,5 51.8 35,8 
34.4 49,8 36,8 34,9 49,5- 35,6 

(8) Birthplace of Pareat 

Of the children with Canadian-bom parents, 22,7 p,c, are below average hsiglit, 
and of the childrea of ZngLlsh, Scottish and Irish parents, 26,1, 23,9 and 28,0 p.c,, respee-
tlvely, are under average height. The.United States-bom, on the other hand, are sli^tly 
taller than the Canadian-bom; the distinction is probably related to a correspondingly higjier 
economic condition. Inter-racial marriage has a tendency to Increase height of offsprlag aa 
exemplified ia Canadian-borB childrea. ^ 

The greatest differences are to be seen among the Buropean groups. Childrea of 
aorthem Ihiropean parents show only 17.0 p.c, in the lower group of heights, ^ile those of 
western and southern Buropean stock show 33,9 p,c, 

Vith respect to weight, children of British parents tend, on the average, to be 
somewhat lighter than the average of the whole. Those of eastern European pcurentage are taller 
than the average, and also heavier for their height and age, while children of western and 
southern Snropean parentage, although showing a greater proportion shorter thaa ayezage. alee 
show a greater proportion heavier. 

Table 16. - Percentages of Children, Age 5 to 16, Classified According to Birthplace 
of Parent or Guardian, who are in Lower, Middle and Upper Groups of 
Height for their Age, aad Veight for their Age and Height. 

Birthplace of Parent 
or Guardian 

Height Weight for Height 

Ho. of 
Children 

P,C, 
Under 
Average 

B 0 T S 

17.938 
7,209 
3,134 
2,041 
556 
369 

1,732 
4,478 

95 
715 

1,284 

39.800 

22.7 
25,1 
23,9 
25.0 
24,5 
17.0 
33.9 
20.4 
35.8 
17,9 

. 30,0 
23,7 

P.O. 

Average 

53,7 
53,3 
54.3 
52,8 
51,5 
59,4 
50,4 
55,0 
44,2 
ff?,0 
52.8 

S3.e 

p.c. 
Over 
Average 

23,6 
21,6 
21,7 
22,3 
24,0 
23,5 
15,8 
24,6 
20.0 
25,1 
17,2 
83.7 

P.O. 
Under 
Average 

25,5 
27.3 
25.1 
27.4 
26,0 
26.5 
18,2 
15,7 
27.3 
24.8 
34,8 

94.4 

P,0, 

Average 

51,3 
51,8 
53,1 
52.1 
47.6 
52,0 
45.8 
46,0 
45,3 
49,2 
49,3 

80.8 

P,C, 
Over 
Average 

23,2 
20,9 
21,7 
20,6 
27.4 
21.4 
36.1 
39,3 
27,4 
26.0 
26.3 
88.1 

Canada 
Bngland 
Scotland 
Ireland 
Other British possessions 
Horthem Burope 
Vestom and Southern Europe 
Eastern or Slavic Europe 
Asia and Africa 
United Stataa 
Hot atated and other 

fetal 
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Table 16. - Percentages of Children, Age 5 to 15. Classified According to<Blrthplaoe 

of Parent or Guardian, who are'in Lower, Middle and Upper Groups of 
Height for their Age, and Weight for their Age and Height. (Concluded) 

Birthplace of Parent 
or Guardian 

Hel^t 
Ho. of 
Children 

Weight for Height 
P.C, 
Under 
Average 

P.C, 
Average 

P,C, 
Over 

P.C. 
Under 

Average Average 

P.C. 
Average 

P.C. 
Over 
Average 

G I R L S 
Canada 17.485 
Baglaad 7,011 
Scotlaad 3,063 
Irelaad 1,976 
Other British poaaeaeioBa 552 
Herthsra Burope 366 
Veatara aad Sonthera Burope ... 1,689 
Baatera er Slavio Burope 4,497 
Aaia aad Africa 95 
Uaited Stataa 713 
Hot atated aad other 1,057 

fetal 38,503 

23.4 49,4 
24,9 
26.8 
22,9 
26,3 
18,1 
34,8 
21.1 
42.1 
20.6 
31,7 

24.4 

49.6 
48.8 
50.8 
49.6 
47.1 
48.7 
52,5 
39.0 

27.0 
25,5 
24,4 
26,3 
24.1 
34,7 
16.5 
26,4 
19.0 

50,9 28.5 
49.8 

49.8 

18,4 

25,8 

25.9 
27,9 
27.7 
28.8 
27.0 
22.4 
15.5 
15.9 
27.4 
22.8 
26.8 

50.5 
49.7 
51,9 
50,0 
48.5 
50.9 
48.7 
43.0 
46.3 
51.0 
49,3 

24.9 49.6 

23.4 
22.4 
20.4 
21.2 
24.5 
26.6 
35.8 
41.1 
26.4 
26.2 
23.8 

25.6 

latercorrelatioaa batweea races and economic groups make for considerable dlffi-
eulty ef interpretation,^ a difficulty which will be resolved by the obtaining of ratings for 
the various occupations, etc., within each birthplace group. This is treated under the head
ing ef"Croa8-Classificatieae" below. 

(9) Age Differencea 

The method aa used la this survey la discussing differences between wealthy and 
peer districts, between ohildrea ea and not on relief, etc., aggregates all ages and so con-
eeala differeneea between individual ages. This has been rendered necessary for the establish;-
ment ef definite reaulta because of the fewness of cases at each age. To Investigate, for 
greupa which were well repreeaatdd, whether algnifleant age variations existed, the percentages 
ef childrea ef eaoh ago la the uader-average-helght rating were compared between the children 
of the given group and all children. For example, 23.7 p.c. of boys, age 5, of Scotland-bom 
pareata were uader average height, agaiast 19.1 p.c. of all boys age 5, a ratio of 5 : 4. The 
eorreapeadiag ratio at age 9 la about 20 : 19, at age 13, 13 : 14. 

CROSS-CLASS IFICATIOHS 

Birthplace ef fttreata aad Bcoaoaic Factors ' 

la the foregoing are included detailed tables showing hov hslghts and wei^ts vary 
with the several eceaoaic factora and with birthplace of parents. It la known, however, from 
Ceaaua atndiea. that a conaiderable degree of correlation exists between birthplace and occu-
patieae, the foreign-bora tending to be in less skilled occupations; the main exception to this 
ia the Blight tendency for the tfoited States-bora to be in a slightly hl;3her economic level 
thaa the Canadian-bora. It was felt that this coxrelation might be partially responsible for 
the children whose fathera were in more skilled occupetions and higher income levels being 
taller thaa other childrea. 

fable 17 glvaa a cresa-elasslfIcatlon by birthplace of parents and the economic 
faetora ea the oard. It will bo aaea tbat essentially similar results are shown for children 
of Oaaadiaa-bera pareata aa fer all childrea. Thus, among boyo 11 p.c. of ths children of 
Caaadiaa-bora pareata, liviag ia good districts, and 31,6 p.c. of children of Canadian-bom 
pareata liviag ia peer diatrieta. are uaderheight; among girls the figures ara 13.1 p.c. and 
29.4 p.e.,respectively. Bather lesa differential, though in the same direction, is shown for 
tha Burepeaa greupa. Aaeng Canadian^bom families on relief 34.2 p.c. of the boys are 
uaderheigbt aad 36.9 p.e. ef the girls, against 20.2 p.c. and 20.8 p.c. for boys and girls, 
respectively, aaoag those net on reliof. This difforonce bett,fien families on and not on relief 
is likeviae aaea fer each one of the birthplaces eepnrately, though'aot to tna eaine extent, in 
all eaaaa aa aaeag children of Caaadiaa parentage. 
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The breakdown by occupation reVeala a deoliniag perceatage of childrea of Caaadiaa 
parentage below average height from labourers, (31.7 p.c, for beys and 31,9 p.e, fer girla) 
to professionals (11,7 p.c. for boys, and 10.4 p.c. for girls). The decline with iaereasias 
occupational level is also to be found among English, Scottish and Irish families, la the 
BuropeaB groups, the issue is rather obscure perhaps because of the smaller numbers involved. 
Children of Canadian-bom unemployed parents are 34,4 p,c.' la the under-average-height olaaai-
ficatlon for boys, and 38.6 p.c. for girls. 

The general conclusion from ths croBa-elaaaificatioB of Table 17 is that the 
correlation of birthplace with economic poaitlpn is Involved in the relation demonatrated betveea 
hei^t and weight and the ether factors on ths card, but the economic factor appears to be the 
more Important. 

Table 17. - Percentages of Children, Age 6 to 15, who are under Average Heij^t, 
Classified by Birthplace and Occupation ef Parent; Birthplace ef 
Parent aad Locatioa of School; Birthplace ef fareat aad Relief Statna, 

Oecupatioaal 
Class 

^^ OanAdA *"*" 8c6t- Ire- Uaited Bastera 
Origias «"«'* laad laad laad States Burope 

Vestera aad 
Southern 
Burope 

B O Y S 
Labourer 
Operative 
Craftsman 
Clerical 
Commercial 
Owaer and manager i.... 
Professional 
Pensioned and retired 
Unemployed 
Housewife 

Total Stated 

Labourer 
Operative 
Craftsman , 
Clerical 
Commercial 
Owner and manager 
Professional 
Pensioned and retired 
Unemployed 
Housewife 

Total Stated 

Location of School 

Prosperous District .... 
Poor District 
Average District 

Prosperous District .... 
Poor District 
Average District 

Relief Status 

Family not on Relief 
Family on Relief 

Family not on Relief 
Family on Relief 

(*) Leaa than a total of 50 caaea. 

29.9 
24.5 
34,6 
19.8 
18.9 
17.2 
13,2 
35,1 
31.4 
24.4 
23.8 

30,3 
25.1 
25.0 
20.8 
19.5 
20.2 
13.2 
28.2 
34,2 
25,9 
24,3 

12,2 
31,3 
23,9 

13.7 
31.5 
24.6 

32,1 
33,5 

22,4 
36,2 

31.7 
26.4 
25.4 
19.2 
18.6 
14.8 
11.7 
40.3 
34.4 
24.1 
22.8 

G 
31.9 
27.3 
25.3 
26.3 
17,3 
18.0 
10,4 
28.6 
38.6 
24,9 . 
23.4 

32^2 
25.2 
24,4 
21,9 
17,5 
19.8 
18,9 
44,0 
22,4 
25,6 
24.9 

I R L S 
31,0 
24,0 
25,5 

. 25.5 
19.5 
18,4 
17.3 
33.4 
36.1 
28,0 
25,0 

B O Y S 

11.0 
31,6 
23,4 

G 
13,1 
29,4 
24,4 

18,6 
35.1 
24,4 

I R L S 
14.8 
36.1 
24.6 

B 0 T S 

20,2 

G 
20,8 
36,9 

23.0 
33,2 

I R L S 
23,2 
36.7 , 

34.8 
25.1 
24.0 
22.4 
20.8 
17.6 
11.5 

(a) 
32.6 
23.3 
23.4 

31.0 
27.4 
26,4 
26,4 
22,3 
22,6 
19,7 

(a) 
36,6 
26,0 
26,4 

11,2 
27,3 
24,6 

14,5 
31,4 
27,2 

23,1 
28,6 

23,8 
39.7 

29,3 
21.3 
26.6 
19.9 
17.1 
11.4 

(a) 
(a) 
(a) 
(a) 

23.9 

28.8 
18.3 
27,1 
27,1 
18,8 
20,3 

(a) 
(a) 
(a) 

19,7 
23,0 

22,7 
30,7 
24,3 

17,8 
26,1 
23,0 

22,1 
37,8 

19,0 
31,5 

34,0 
28,0 
11.4 
20.0 
22.4 
8.6 
8.6 
(a) 
(a) 
(a) 

18.0 

18.8 
32.3 
32.3 
26,3 
19.8 
18,9 
11,8 

(a) 
(a) 
(a) 

21,8 

7,8 
36,4 
18,3 

7,8 
28.1 
22.3 

16.6 
(a) 

20.6 
(a) 

23.0 
18.1 
21.3 

(a) 
18,2 
15.5 
16.3 

(a) 
20.1 
29.7 
20.1 

22,6 
18,1 
18,1 

(a) 
25.4 
17.1 
27.6 

(a) 
26.0 
23.9 
20.9 

(a) 
26.6 
19,4 

(a) 
26,0 
20,2 

20,5 
27,3 

19.5 
26.3 

35.8 
34.4 
28.7 

(a) 
25.4 
w4ft9 

(a) 
(a) 

40.3 
(a) 

33.7 

42.9 
36.1 
36.1 

(a) 
33.9 
32,3 

(a) 
(a) 
(a) 
(a) 

35,4 

(a) 
36,3 
33,6 

(a) 
30,6 
wD«3 

34.0 
40.3 

33.0 
46.3 



- 31 -

COHOLUSIOH 

As indicated previously, the study divide.s itself into three parts throu^ the 
requiremeats of tabulatloa: (l) simple averages of hel^t and weight for all pupils, the'only 
separation being by sex; (2) the effect' of the various factors of the punch card taken 
singly; (3) the crosa-claasifieations of the factors of the card in their effect on height 
and weight. Thia third part haa been carried only to the claasification of birthplace against 
the economic factors and awaits the opportunity to make further tabulations, suggestions upon 
ths form ef which will be welcomed. 

The results of thia c^udy agree with results obtained in similar analyses of 
heists and weights ef aebool children. The tendency found in British and American surveys 
toward aa iacrease ia average heigiht and wel^t of froa 2 to 6 p.c. in a generation is also 
deaonstrated here. 

It will be desirable to tie in the results ef this survey with work done on 
autritioa; it ia of iotpertaace to eatablish fairly precisely the raage withia which good or 
peer hutritiea eaa affect heic^ts aad wei^ts. Thia matter, always vital, is of especial 
iaportaaee ia wartiae, with the aeed, evea in Caaada, to make the most of our food resources, 
aad to aaiataia a healthy population. Ita long-term importance is stressed by the surprising 
correlation between backwardness at school BUSL poor stature. 

It ia not auggeated here that stature ia the sole meaaure of bodily well-being. 
In Individual caaea serioua aalnutrltien ma^ aceoaipaay aormal hei^t and weight, aa was fouad 
ia seae ef the defeeta (Table 14), but fer broadly aelected groupa the preseat study coafiraa 
reaulta obtained aany tiaea previeualy of the effect of environment on height and weight. Thia 
ia revealed in the individnal ooev^tieaa, district in \rtiieh the school is situated, relief 
atatua, etc. 

At the aaae time the complete diaentaagling of here<iltaiy and environmental factora 
cannot be claiaed fer thia aurvsgr. It containa nothing lAlch disproves tha possibility that 
children ef relatively prosperous paranta are taller becauae their parenta , on the average, are 
taller (if, fer example, tallaeaa ia a factor in econoaic success) as well as throu^ superior 
envirenaent, Sueh a separation ef faetora would.ideally require a study of heights and weights 
of pareata ia relatiea to their childrea. However, the aeparation of heredity from environment 
vaa partially aade in the preaant data by a aerting ef each ef the economic factora by birth-
plaoe; the eeonealft differentiala aeemed to run tlurougih each birthplace. Another unreaolved 
difficulty is the pesaibility that tha affect ef nutrition is, in part, a speeding up of growth 
that would have taken place later in any case, thouj^ the uniformity of the diffsrentials with 
age ia an argoaent against thia. 

0 0 0 
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RADOBS Uf HEIGHT FOB EACE RATDK} GHOOP, AT EACH HEIGKT ADD A t B . 

EBIGST 
( I n s ) 

BOXB 
39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

52 

53 

54 

aims 
37 

38 

39 

40 

41 

42 

43 

44 

4S 

46 

47 

48 

49 

SO 

51 

52 

53 

54 

55 

56 

57 

58 

59, 

60 

61 

5 

1 1 
1 1 i i 

1 ! 2 ' .3 
-34 1 35-37 ! 38+ 

1 1 

-35 i 36-38 i 39* 
1 t 

-37 1 38-40 j 41+ 
4 8 6 

-39 1 40-42 1 4 3 . 
1 1 
t 1 . 

-40 1 41-44 i 4 5 . 
1 1 

-42 I 43-46 1 47+ 
7 8 j 9 

-44 ! 45-48 i 49+ 

-46', 47-50 1 S1+ 

-48 ! 49-52 i 53+ 

-49 ! 50-54 1 55+ 

1 1 
1 2 3 

-30 1 31-33 ; 34+ 
1 1 

-31 i 32-34 ; 35+ 
1 1 

-32 1 33-36 j 37+ 
1 1 

-33 1 34-37 ; 38+ 
! 1 

-35 j 36-39 1 40+ 
4 5 6 

-37 ; 38-41 i 42+ 
1 1 
1 1 

-39 ! 40-43 1 44+ 
1 1 
1 1 

-41 j 42-46 I 47+ 
7 8 i 9 

-42 1 43-48 ! 49+ 

-44 1 45-51 ! 52+ 

-46 ! 47-53 ! 54+ 

-48 { 49-55 1 56+ 

-50 i 51-57 !58+ 

6 

1 1 

1 2 3 
-35 ! 36-38 1 39+ 

-36 1 37-40 I 41+ 

-38 1 39-42 1 43+ 

-39 j 40-43 j 44+ 

*l ° h -41 1 42-45 ; 46+ 

! ! 
-43 ! 44-47 1 48+ 

1 1 
1 1 

-45 1 46-50 ! 51+ 
7 8 19 

-47 j 48-52 j S3* 

-49 ! 50-54 j 55+ 

-50 i 51-56 ! 57+ 

-52 ; 53-58 j 59+ 

1 1 

! 1 1 2 5 
-33 ; 34-36 1 37+ 

-34 I 35-37 ! 38+ 

-35 ! 36-38 ! 3 9 . 

-36 ! 37-40 1 41+ 

-38 j 39-42 1 43f 
4 B ie 

-40 1 41-44 ;45+ 

-42 ! 43-47 !48+ 

-44 ! 45-49 I 50+ 
7 j 8 i9 

-46 1 47-52 iS3+ 

-48 1 49-54 ! 55+ 

-50 ! 51-57 !58+ 

-52 1 53-60 i61+ 

-53 154-63 '64+ 

lOIRIS 1 

7 

l i 2 13 
-38 i 39-44 ; 45+ 

-39 1 40-44 ! 4S+ 

-41 1 42-45 i 46+ 

-43 ! 44-47 I 48+ 
4 i 5 i 6 

-45 1 46-50 1 51+ 

-47 1 48-52 ! 53+ 

-49 ! 50-54 1 55+ 
71 8 !9 

-51 1 32-57 i 58+ 

-54 t 55-60 ! 61+ 

-56 ! 57-63 ! 64+ 

-S9 1 60-66 ! 67+ 

-62 ! 63-69 ! 70+ 

1 1 2 i s 
-34 i 35-41 i 42+ 

-36 i 37-42 1 43+ 

-38 ! 39-43 ! 44+ 

-40 1 41.-44 1 45+ 

-42 1 43-46 ! 47+ 
4 i 5 16 

-44 145-48 i49+ 

-46 1 47-51 152+ 

-48 1 49-54 J55+ 
7 j 8 !9 

-50 1 51-57 158+ 

-53 ! 54-60 t61+ 

-55 ! 56-64 !65+ 

-67 158-67 168+ 

-59 1 60-69 1 70+ ' 

1 j 
1 1 

1 i 
! t 

8 

1 ' 2 ! 3 
-41 i 42-46 i 47+ 

-43 ! 44-47 ! 48+ 

-45 1 46-49 ! 50+ 

-47 ! 48 -51 ! 52* 
4 1 5 i 6 

-49 i 50-64 I 55+ 

-52 j 53-57 I S8+ 

-54 ! 55-60 ! 61+ 

-56 ! 57-63 1 64+ 
7 i 8 ! 9 

-59 J 60-66 i 67+ 

-61 ! 62-69 ! 70+ 

-64 ! 65-73 ! 74+ 

-68 ! 69-78 I 79+ 

-71 I 72-81 ! 82+ 

1 i 2 13 
-40 i 41-44 j 45+ 

-41 142-45 1 46+ 

-42 ! 43-47 j 48+ 

-44 1 45-49 1 50+ 

-46 ! 47-51 1 52+ 
4 i 5 16 

-48 ;49-54 i 55+ 

-50 ! 51-56 ! 57+ 

-53 154<S9 1 60+ 
7 1 8 19 

-55 156-62 i 63+ 

-57 158-66 I 67+ 

-60 !61-70 1 71+ 

-62 ! 63-73 1 74+ 

-64 165-76 I 77+ 
1 1 

i ! 
1 ! 
I 1 

i i 

9 
1 a 
1 1 
1 1 
1 • 
1 1 
1 1 
1 1 
• 1 

1 1 
iBois i 
1 1 
1 1 
1 1 
1 t 

! 1 
1 ! ! ! 
1 t 
1 1 
1 1 
1 1 
1 1 
1 t 
1 1 
1 1 1 i 2 1 3 

-46 i 47-50 I 51+ 

-47 1 46-52 I 63+ 

-49 I 50-54 1 65+ 
1 1 

-52 j 53-371 68+ 

-54 1 55-60 i 61* 
4 i S ! 6 

-57 1 58-63 ! 64+ 
1 1 

-59 1 60-66 1 67+ 
1 1 

-62 • 63-69 i 70* 
7 ! 8 19 

-64 i65-72.i 73+ 
1 1 ' 

-67 1 68-75 ! 76+ 
1 1 
1 f 

-70 ' 71-81 1 62+ 
1 1 
1 1 

-71 I 72-85 ! 86+ 
1 1 

-73 I 74-90 ! 91+ 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 i 

1 i S i s 
-40 i 41-43 i 44+ 

1 1 

-40 ! 41-45 46+. 

-42 1 43-47 1 48+ 

-44 j 45-49 ! 50+ 

-46 j 47-51 ! 52+ 

-48 149-53 ! 54+ 

-50 151-56 I 57+ 
4 1 5 i 6 

-S3 i 54-59 ; 60+ 

-55 ! 56-62 1 63* 

-57 ! 58-66 1 67+ 
7 ! 8 19 

-60 i 61-69 1 70+ 

-63 1 64-73 j 74+ 

-66 j 67-77 ! 78+ 

-69 170-81 1 82+ 

-70 i 71-85 i 86+ 

i i 

10 
1 1 
I 1 

! 1 
1 1 
1 1 
1 1 

i 1 
1 1 
1 j 

1 I 2 
-48 j 49-511 

-49 1 50-54] 

-52 1 53-58 j 

•rS4 1 55-611 

-56 ! 57-63! 
4 i 6 i 

-59 j 60-66j 

- 6 2 ! 63-691 

-64 j 65-78 j 

-68 1 69-76j 
7 i 8 i 

-70 j 71-79 j 

-73 1 74-831 

-77 j 78-891 

-79 1 80-941 

-80 1 81-991 

1 1 

1 i 2 ! 
-49 i 50-51 j 

-49 ! 50-521 

-49 1 50-54> 

-49 ! 50-55! 

-51 ! 52-561 

-53 ! 54-591 

-56 ! 57-62! 
4 i 5 i 

-58 j59-65j 

-60 1 61-69 j 

-63 i 64-731 
7 1 8 1 

-66 i 67-76 j 

-69 1 70-811 

-72 i 73-85 i 

-75 1 76-89 1 

-78 j 79-93 1 

-80 j 81-97 1 

-8S 1 84-10(j 

S 
B2+ 

65+ 

59+ 

62+ 

64* 
i 
S7+ 

70+ 

73+ 

76* 
9 
80+ 

84+ 

90+ 

95+ 

100+ 

3 • 
52+ 

63+ 

55+ 

66+ 

67+ 

60+ 

63+ 
6 
66+ 

70+ 

i 
77+ 

82+ 

86+ 

90+ 

94+ 

98+ 

101+ 

" R 2 S ? 
BOXB 

9i 

40 

4e 

43 

44 

4B 

46 

47 

48 

49 

SO 

81 

SS 

53 

54 

56 

56 

57 

58 

69 

60 

GIRLS 
45 

46 

47 

48 

49 

•: 60 

51 

52 

S5 

54 

56 

56 

- 57 

58 

S9 

60 

61 
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UKiour 
(Ina) 
BOTS 

4V 

60 

61 

62 

S3 

64 

66 

66 

. 5 7 

58 

69 

60 

61 

62 

68 

64 
"•fPI^ 

47 

48 

49 

60 

51 

62 

83 

D4 

65 

66 

87 

68, 

89 

60 

.61-

6e 

63-

M 

68 

68 

67 

66 

M 

U 
1 1 
1 ' 1 
i 1 
1 ' 

1 
••iSS 

- S S 

-57 

-60 

-«8 
i 

-68 

-68 

-71 

-74 
? 

-77 

-80 

•84 

•89 

-90 

1 
-49 

-49 

-61 

•52 

^•86 

-68 

. 60 
4 

-63 

-66 

-69 

rH,, 
2_ 

-76 

-78 

-82 

•86 

•90 

-94 

-98 

! 2 
' 6 3 - b9 

j 66- 61 

| 5 8 - 63 

1 6 1 - 66 

| 6 3 - 68 

1 " 
1 6 6 - 72 

j 69- 76 

j 72- 79 

! 75- 83 
8 

! 78- 87 

j 8 1 ^ 92 

{ 8 5 - 97 

j 90-102 

91-105 

1 2 
jSO- 53 

JSO- SS 

1 52 - 57 

JSS- 59 

j 87- 63 

69- 66 

• 6 1 - 69 
t 0 • 
; 6 4 - 7 3 | 

1 
j 6»- 76 
{ 7 0 - 8 0 

! 7 4 - 85 
! B 1 
' 7 6 - 9 0 j 

1 7 9 - 94 
I t 

' 8 3 - 99 1 

i 87-103 
1 j 
{ 91-107 

1 96-111 
1 1 

99^116 1 

1 < 

! ; 
1 1 

1 ; 

1 • i 

i i 
1 j 

1 • 
1 
1 j 
1 J 
1 . 
1 1 
i 1 
1 ! 

^ 
{~"OT+ 

62+ 

64+ 

67+ 

69+ 
t 8 

73+ 

77+ 

80+ 

84+ 
9 
88+ 

93+ 

98+ 

103+ 

106+ 

3 
54* 

56* 

58* 

60* 

64+ 

67+ 

70+ 
6 
74+ 

77+ 

81+ 

86+ 
9 
91+ 

96+ 

100+ 

104+ 

108+ 

112+ 

117* 

• 

1 

-60 

•63 

-66 

-S9 
* 

-72 

.-74 

•77 

-81 
7 

-84 

-88 

- 9 i 

-94 

-95 

1 
-55 

-56 

• ^ 7 

-61 

-64 

-67 

-70 
4 

-73 

-76 

-80 

-83 
7 

-87 

-91 

-94 

-98 
• 

-103 

-107 

, 

12 
1 1 
1 1 

i i 
1 1 
1 t 
1 1 1 1 
1 t 

1 2 ! 3 
6V. Sb Ui 

1 ( 1 - 67 1 68+ 

! 64- 70 j 71+ 

i ,67- 74 i 75+ 

' 70- 77 1 78* 
1 6 ! 8 
; 73- 80 1 81+ 

1 75- 84'i 85* 

78- 88 ; 89*, 

1 82^ 92 ! 93+ 
8 9 

85- 97 j 98+ 

89-102 i 103+ 

92-108 1 109+ 

9S-110 i U1+ 

96-113 j 114+ 

2 ! 3 
56- 59 • 60* 

57- 62 i 63+ 

5 8 - 66 1 67+ 

6 2 - 70 1 71* 

65- 73 j 74* 

68- 77 i 78* 

71- 80 ! 81* 
S ! 6 

74- 84 ; 85* 
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