








































































































30 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

in one-family houses can be attributed in part to the relatively small
number of such dwellings which exist in New Haven,'s

TABLE 3.— Type of dwelling occupied by the families of the boys and girls !
- —— — —
' Both sexes Boys ‘ Girls
Type of dwelling 2 e -
[ Number . Percent | Number | Percent | Number | Percent
| i | o | .

_ﬁ;,,,_-_‘,,,,v*w‘_y:,i T e — ‘*“I*ﬁ*‘*‘r—*/' T ———
Total . ... . | 3695 100.0 3 358 J 100. 0 ‘ 3337 100.0
One-family dwelling. ___________ j 84 | 12.1 \ 37 10.3 | 47 13.9

Flat or apartment. . . 77" ‘ 611 87.9 J 321 89.7 ; 200 86, 1

! Data based on observations made when the children were 6 vears of age.

? A 1-family dwelling is a residence adapted to the use of only 1family. Tt may be connected with a store
or it may be one of a series nf houses with adjoining walls. A flat or apartmentisa I-family unitin g building
adapted to 2 or more lamilics. Those definitions are adapted {rom Appendix I1: (26) Dreis, p. 9.

3 Type of dwelling was unknown for 7 boys and 11 girls,

Presence of parents in the home.

Most of these children (90.3 percent) were residing with both their
parents. Less than 10 percent (9.0 percent) lived with only one
parent; and very few boys and girls (0.7 percent) resided in foster
homes. (Table 4.)

| Both sexes :

Parents living in the home E—
i
Number ! Percent

Girls

Numbcr‘ Percent | Number =~ Percent
| ,

Total oo ... i‘ 713 1000 | 365 | 100.0 | 38 | 100.0
Both parents____________ . i 644 90.3 | 339 I 92.9 | 305 87. 6
One parent. . ___ 64 | 9.0 | 2 | 6.6 ! 40 1.5
Nuither parent 1. .. 5 ; 7 2 | 5 | 3 9

|
— -_—

I Cases of children living in foster homes.

Number of persons in household.

The number of persons in the household included not only the mem-
bers of the child’s immediate family but also any relatives, friends,
roomers, and servants living under the same roof 19 Nearly three-
fifths (58.6 percent) of the children lived in households including four,
five, or six members. A few (4.7 percent) lived in homes containing as
many as 11 or more persons. (Table 5.)

18 The Southern New England Telephone Co. Market Survey of 1931 indicated that less than one-fifth m

all the occupied dwellings in New Haven were 1-family residences. See Appendix II: (26) Dreis, pp. 9, 11.
% Boarders were excluded.

r—— — e
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TABLE 5.—Number of persons in the households in which the boys and girls lived!

Both sexes ‘ Boys i Girls
Number | Percent | Number | Percent | Number | Percent
5709 100. 0 5364 100. 0 3345 100.0
3 0.4 0 0.0 3 0.9
65 , 9.2 36 9.9 29 8.4
140 19.7 76 20.9 64 13,6
149 210 74 20.3 75 21.7
127 17.9 55 15.1 72 20.9
77 10.9 42 11.5 35 10.1
58 8.2 29 8.0 29 8.4
34 4.8 20 3.5 14 4.1
23 3.2 13 | 3.6 10 2.9
16 2.3 10 2.7 6 1.7
11 | 1.6 5 1.4 6 1.7
3 .4 3 .8 0 .0
3! 4 1 .3 2 R

! Data based on observations made when the children were 6 years of age.

2 Number of persons in household included the child’s
servants living under the same roof.

immediate family, relatives, roomers, friends, and

3 Number of persons in household was unknown for 1 boy and 3 girls.

Number of persons per room.

If crowding is defined arbitrarily as one and one-half or more per-
sons per room,” it may be seen from table 6 that approximately 32
percent of the children included in this study were living in homes

where overcrowding was a serious

problem, although in about 43

percent, of the households there were from one to less than one and
one-half persons per room, and about 25 percent of the children were
living in homes with less than one person per room.

TABLE 6.—Number of persons per room in lhe households in which the boys and
girls lived !

i Both sexes

Boys Girls

Persons per room 2

Total ... 3707
lessthanlg _ . __________ ... __________ 2
Ly, lessthan 1_______ 174
1, less than 114______ s 302
119, less than 2______ . 145 |
2, less than 214 _____ . 59
214, less than 3______ 22
3,lessthan 314 .. .. 2
314, lessthan 4 _____________ 1

| Number | Percent ‘ Number | Percent | Number | Percent
| |

100.0 F 3363 |  100.0 | ¥ 344 | 100.0
0.3‘ 0 0.0 ! 2 0.6
24.6 ! 941 259 50 23.2
42,7 | 147 40.5 | 155 45.1
20.5 | 81 223 64 18.6
8.4 30 %.3 29 8.4
3.1 10 2.7 12 3.5
¥ 0 0 2 N
1 1 3 0 0

! Data based on ohservations made when the children were 6 years of age.

¢ The number of persons in the household included the child's immediate famnily, relutives, roomers,

friends, and servants living under the same roof.
ways.

The number of rooms excluded bathrooms and hall-

4 Number of persons per room was unknown for 2 boys and 4 girls.

% It is recognized that any arbitrary standard of crowding has limitations. In this connection Rollo H.
Britten, of the National Institute of Health, has pointed out that “a reasonable index should depend not
only on persons per room but also on such factors as age and sex make-up of the family, size of rooms, whether
the dwelling unit is in a house or apartment, geographic location, ete.”” See Appendix II: (15) Britten.

It should be remembered, however, that the nature of the present investigation has automatically re-

stricted the type of family under consideration.

Every child in this study comes from a household con-
sisting of at least 2 persons, a 6-year-old child and an adult.

A standard of crowding applied to a group of

these farnilies is probably a more reliable index of socioeconomic status than if it is applied to a less rigorously

defined group.

Provided by the Maternal and Child Health-Library, Georg&own University



Provided by the Maternal and Child Health Library,

32 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

Number of additional persons sleeping in the child’s bedroom.

Another and perhaps a more sensitive index of crowding is the
number of persons occupying one bedroom. About 43 percent of
the children included in this study slept in a room occupied by two
or more additional persons, and approximately 44 percent slept in a
room occupied by one other person. Only about 13 percent had their
own bedrooms. (Table 7.)

TABLE 7.—-Number of additional persons sleeping in the child’s bedroom !
- T i
i Both sexes | Boys " Girls
Additional persons occupying child's o | —
room . ‘ i
! Number Percent | Number Percent ’ Number | Percent
e - B N S N
Total . .. e _) 1707 100.0 2363 100. 0 i 2344 100.0
0. S 93 i 13.2 - 53 14.6 40 ! 11.6
Voo T Sl 307 43,4 158 43.5 | 149 43.3
2o L. Lt 204 28,9 | 107 29,5 ‘ 97 28,2
3 o 74l 10.5 34, 9.4 40 | 116
FO DD , . 2. 3.1 10 | 2.7 12 35
5 L B B 6 | .8 | 1! 3 5 15
6 L - . 0 .0 0 .0 0 .0
7 . e . 19 L1 0 0 1 .3

! Data based on observations made when the children were 6 vears of age.
? Number of additional persons occupying same sleepiny room as child was unknown for 2 boys and 4
girls.

ECONOMIC STATUS OF THEIR FAMILIES

Assistance.

With such conditions existing in the children’s homes, it is reason-
able to expeet that a considerable number of families were in poor
economic circumstances. If assistance from public or private agen-
cies or both® is used as a criterion, it may be seen from table 8 that
this is so. Almost 24 percent of these boys’ and girls’ families re-
ceived assistance during the year prior to the home visit made when
the child was 6 years old and again when the child was 7 vears of age,
compared with 70 percent that received no assistance at any time
during the period of observation. A few families (4.5 percent)

received assistance during the first vear only and a still smaller num-

ber (1.8 percent) during only the second year of the study. In other
words, nearly one-fourth of the children’s families received assistance
from public or private agencies or both during the vears prior to both
home visits; most of the remaining families received no assistance
either vear.

# This information was obtained by the cconomie analysts at the home visits, was cleared through the
Social Service Exchange, and was checked with the records of the public and private agencies giving dircet
and work relicf in New Haven. In addition, familics reporting an income of less than $1,000 a vear, those

with a history of severe illness, and all other families whose income statements appeared inaccurate were
cleared through the Social Service Exchange.

L
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MATERIAL AND METHODS 33

TaBLe 8.—Assistance from public, private, or public and private agencies given the
Jamilies of the boys and girls during the year preceding each home visit

Both sexes Boys Girls

E

Assistanee ! l‘ e T
‘! Number | Percent Numher Percent Number Percent
|

Total . . e N i 713 100.0 365 100, 6 345 100.0
First year only . - | 32 [ 16 M 1.6
Second vear only o : 13 ¢ 1. 10 ; 3 9
Both years L. I 169 23.7 92 I 22|
Neither year I . 199 70.0 247 252 724

b Assistance giyen at any rjllxe during the 12 months preceding the home visit, This ¢
form of direct relief, work relief, or direct and work relief from any public or private ageney.

Principal source of income.

What was the principal or major source of income of these boys’
and girls’ families during the year preceding the second home visit?
Table 9 showsit to be the father’s earnings in slichtly more than two-
thirds (68.8 percent) of the homes; the mother’s earnings, in about 4
percent; assistance from public or private agencies or both, in 17
.percent; and other sources, in about 10 percent.

TaBLe 9.— Principal source of income of the families of the boys and girls during the
year preceding the second home visit

Both sexes RBoye ’ dirls
Prineipal source of income ! e " - [ - —
Number \ Percent | Number ; Percent | Number @ Percent

T 7 2689 100.0 2348 100.0 : 341 100. 0
Work of father 3. _ .. __________ . ________. 74 8.8 ‘ 236 j 67.8 PR 69. %
Work of mother3_________ e 26 3.4 9 2.6 17 5.0
Other sourees 4 - - 72, 10,1 36 | 10.3 36 10. 5
Assistanee s oo __ ... ___ C 17 17.0 67 19.3 50 | 4.7

! That source which contributed the major portion of the family income.

* The souree of income was unknown for 17 boys and 7 girls.

3 Did not include work relief.

¢ ““Other sources” included income from work of children, from relatives, savings, unemployment and
other types of compensation, insurance, and rent. It did not include income from work relief.

5 ““Assistance” included both work relief and direct relief from public and private agencies.

Employment of mother. *
In about 18 percent of the households the mother was gainfully
| employed, mostly outside the home. (Table 10.)

2 In cases where the child was not living with his own mother, the information pertained to the woman
in charge of the household.

A
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34 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

TaBLe 10.--Employment status of the mothers of the boys and girls during the year
preceding the second home visit 1

Both sexes Boys Girls

Employment status I R R R
Number ‘ Percent | Number Number | Percent

Total, o ... R 100. 0
Mother not employed ... __ 7 - St (i
Mother employed 19,0

Inside home. .. . ... ... .7
Outside home Ceecie o 16. 1
Unknown whether employed inside : :

e 1.7 1 8 2.2 4 1.2

or outside home  _.___ - " 12

tIn cases where the child was not living with his own mother, the information pertained to the woman
in charge of the household.

ANTHROPOMETRIC MEASUREMENTS
Height.

The heights of these children are given in table 11. As would be
expected, there was considerable variation in the averages of the
American and Italian boys and girls, the American child being taller
on the average than the Italian. No comparison has been made
between the children grouped under the heading “Other” and the
American or Italian boys and girls, as the first-mentioned group of
children represent so many nationalities that comparisons are not

warranted.
TaBLE 11.-- -Heights of the boys and girls

l

Boys i Girls
Height (in inches) i B R B ""**‘"*""“*'ﬁ"'""**"‘ I
! Italiant lAme\rican? Other 3. Total " Italian ! iAmerican2 Other *
166 85 134 i 348 | 164 | 65 | 119
1 0! 0l 0 0 0 0
6 1 1 4 3 0, 1
7 1 1 9 7 0 | 2
25 2 T 36 ‘ 28 3 | 5
25 . 6 10 ¢ 55 | 36 | 5 14
29 12 16 59 26 | 15 18
39 8 28 | 71 27 11 33
20 13 21 0 28 15 | 17
7 9 16 ‘ 25 5 9 11
5 6 18 22 4 6 12
2 3 12 ] 4 0 0 4
0 4 2 | 1 0 1 0
0 0 2 1| 9 0 1
0 0 0 | 1| 0 0 1
46.5 48.1 83 a1 | a4 : 47.8 47.8
1.93 221 217 106 1.76 1681 2,02

! i

13 of the child’s grandparents were born in Italy.
?3 of the child’s grandparents or 2 of his grandparents and both his parents were born in the United States.
% These children did not meet the definitions outlined in footnotes 1 and 2.

Weight.

The weights of the children are given in table 12.2 Here, as in
height, there appear to he differences hetween the children classified

# For the frequency distributions of bitrochanterie width see supplementary table 17, Appendix I, p. 100,

J— J— rm— [
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MATERIAL AND METHODS 35

as Italian and as American, the Italian tending to weigh less than the
American boys and girls.
TasLr 12.— Weights of the boys and girls

Weight (in pounds)

Total Italian ! - American? Other 3| Total . Italian! American?| Other 3

|
| ;

Total .____ IR . 365 166 65 | 134 ‘ 348 164 65 119
| :

|

i 34.0-37.9.. I 2 i 1 0 4 3| 0 1

| 14 9 2 3 15 9 | 3 3

38 22 7 9 ‘ 7 7 12 19

%9 56 14 19 | 87 4y 18 20

85 37 10 38 71 27 i 18 2

65 22 16 o | 40 13 6 21

0, 14 6 2 20 9. 2 9

13 4 3 i 11 0 1] 7

11 0 2 9, 9 5 01 4

3 0 2 1 3 0 1 2

1 0 1 i} 6 1 0 5

3 1 1 1 1 0 0| 1

0 0 0 0 1 1 0| 0

1 0 0 1 0 0 0] 0

0 0 0 0 1 0 0 1

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0. 0

102.0-105.9._____. I 0 0 0 0 1 0 1 0
Mean. . _._____ . 52.7 0.5 | 53.8 549 | AL2 . 40.1 513 54.1 =
Standard deviation_._ .. __ LT.89 6.06 | 854 7520 8.63 7.06 9.08 9. 49 E
: =
i i =
=

13 of the child’s grandparents were born in Italy.
23 of the child’s grandparents or 2 of his grandparents and both his parents were born in the United States.
3 These children did not meet the definitions outlined in footnotes 1 and 2.

Such nationality diflcrences are important because, as has been
mentioned (see p. 28), they may affect the efficiency of the indices in
identifying boys and girls in need of medical attention or nutritional
advice or assistance. The indices depend on estimates of body build
(based on anthropometric measurements) for judging a child’s physical
fitness (insofar as physical fitness is related to abnormalities in certain
measures such as weight or arm girth) when the expected or average
measure for children of the same sex, age, and build is used as a stand-
ard. Such a standard may vary with the nationality of the children
from whose measurements it was derived and may, therefore, be most
cfficient in judging the fitness of children of the same nationality as the
boys and girls whose measurements were used in developing the index
or standard.

DIETS

As information concerning the dietary habits of these children is not
very satisfactory, only the data on milk consumption have been
analyzed.?* (Table 13.) Although 56.5 percent of the boys and girls

* The estimates of milk consumption are obviously inaceurate and in addition are based on a cup which is
smaller than the standard measure.

A
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36 ASSESSING THIE PHYSICAL FITNESS OF CHILDREN

drank an “adequate” amount (2, 3, or 4 cups per day) of milk at 7
vears of age® only 28.3 percent consumed an “optimum” amount.
(5 cups or more). On the other hand, a considerable proportion of
these children (13.9 percent at the age of 7) had an inadequate amount
(less than 2 cups per day) of milk in their diet, and a very small num-
ber of the boys and girls (1.3 percent at the age of 7) did not drink
any milk.

TABLE 13.—Adequacy of the amoun

Both sexes Boys ‘ Girls
Adequacy of milk consumed per day ——-————— — — -7“*V*' -
Number | Percent ! i Number | Percent ! | Number | Percent !

No milk: )
AtTyears_ ... ... . ‘ 9 1.3 3 81 6 1.7
At both 6 and 7 years . . . 0 .0 0 0 /] ]
Inadequate: 2 i
AtTyears. . __ ... ‘ 99 13.9 | 55 15.1 | 44 ‘ 12,7
At both 6 and 7 years._____ - 39 1 A4 25 6.9 14 401
Adequate: 3 |
At7years ... | 021 565 200  55.0 202 ‘ 58.2
At both 6 and 7 years. _.____ . 302 | 42.5 47 40,4 155 44.7
Optimum: ¢ ‘ i )
AtT7years___ ... ... ___| 201 28.3 106 29.1 95 | 27.4
At both 6 and 7 years. ________ 50 7.0 33 | 9.1 17 4.8

! The percentages in each case were based on the total number of children for whom information at both
6 and 7 years of age was available: For both sexes, 711; for boys, 364; and for girls, 347. {The amount of
milk consumed daily was unknown for 1 boy and 1 girl at 7 years of age.)

? “Inadequate’” was defined as less than 2 cups per day.

3 “Adequate” was defined as 2 up to but not including 5 cups per day. The absolute standard of 3 cups
a day has not been adopted because the estimates of milk consumption are subject to error.

# “Optimum’’ was defined as 5 or more cups per day.

HEALTH
Pediatrician’s assessment of general nutritional status.

As has been stated, all the children were examined both years of the
study by one pediatrician, who judged their nutritional status to be
“excellent,” “good,” “borderline,” “poor,” or “very poor.” These
estimates were based on carcful physical examinations which were
made according to detailed written instructions.?

On the basis of these examinations the percentage of children in
each nutritional class was as follows:

(1) More than half the boys and girls were judged to be in a border-
line condition at 7 years of age. Some of them were probably fairly
well nourished; others were in a nutritional condition that bordered
on poor. Nevertheless, all these children constitute a health problem,

2 The standard of 3 cups per dayasadequateand 4 cups as optimum has not been applied. (Sec Appendix
I1: (109) Sherman and Hawley.) Instead,2up to butnot including 5 cupsa day (an average of 314 cups) has
been considered adequate; less than 2 cups, inadequate; and 5 cups or more, an optimum amount. This
grouping has been made in order primarily to identify 2 of the 3 groups of children: (1) Those who had a
definitely unsatisfactory amount of milk in their diets as compared with (2) those who had an optimum
‘mount.

% A detailed evaluation of both the objectivity and the stability of the pediatrician’s judgment oceurs
Qn pp. 82-87,

U S
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as they are difficult to identify and their condition may grow progres-
sively worse if they do not receive proper care and treatment.

(2) About 34 percent of the boys and girls were judged to be in
good or exccllent nutritional condition (30.2 percent good and 3.4
percent excellent) at 7 years of age.

(3) Necessarily, if about 57 percent of the children were rated as
in borderline and about 34 percent in good or excellent nutritional
condition, only a small percentage (9.5 percent) could have been
judged by the physician to be poorly or very poorly nourished at 7
vears. All these children, 28 out of 365 boys and 40 out of 348 girls,
were classified as poorly nourished; none of them as very poorly
nourished.

It is also interesting to mnote (table 14) that, according to this
pediatrician’s judgment, about 5 percent of the children were poorly
nourished during both years of the study, compared with about 9
percent at 7 years of age.

TABLE 14.—Pediairician’s assessment of nutritional status of the boys and girls

i
I Both sexes Boys (Hrls
Nutritional status T T

! Number - Percent ! | Number i Percent! Number | Percent

Exeellent: ! i I

At Tyears. . . ____________ ... i 24 3.4 . 11 ‘ 3.0 13 3.7
At both 6 and Y years_ _ . _._______. 141 2.0 ‘ 5 1.4 91 2.6
Good: ! ! ‘ ‘
At7years. ... . . ___.__._______. i 215 30.2 ! 120 | 32.9 | 95 27.3
At both 6 and ¥ years_ . ________________ i 101 14.2 47 12.5 54 15.5
; Borderline: ‘ ;
: AtTyears. ... . _____...______ j 406 56.9 i 206 56.4 | 200 | 57.5
At both 6 end 7 years_. . I 293 41.1 151 41.4 142 A0 8
j Poor: N |
At 7years el 68 Q.5 28 ‘ 7.7 40 11.5
At otk 'S and 7 pears. T , 0 5y 61 4y 2 | 66
Very poor: i | )
AtTyears._.._ . ... _. | 0 0 0 .0 0 .0
At hoth 6 and 7 years . ___. ! 0 .0 0 .0 0 0

L The percentages in cach casc wers based on the total number of children for whom information at both
6 and 7 years of age was availahi=: For both sexes. 713: for boys, 365; and for girls, 348,

Diagnoses made at annual physical examinations.”

The diagnoses made at, the examinations given when the children
were 6 and again when they were 7 years of age are shown in table 15.
At 7 years of age 53 percent of the boys and girls were found to be
suffering from various ailments, mostly of the respiratory tract.
Under nonrespiratory infections only one case of rheumatic heart
disease was included, and under the heading “Other positive diag-
noses,” three congenital heart conditions. With few exceptions, the
rest of the diagnoses were of minor importance. This is not sur-
prising, for all the children were well enough to attend school and to
be under observation for approximately a 2-year period.

# If more than 1 diagnosis was made at a given examination, that which the pediatrician considered most
important clinically was recorded.

_ — S
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sical examinations of the boys and girls

| Both sexcs Boys Girls

At 6 years | At 7 years [ At 6 years
\

Diasgnosis T 7”} R _»7‘" \/E 7 years | AL 6 years *‘fiﬁaii
I . i |
Num-, Per- ‘Num- Per- 'Num- Per-  Num-, Per- Num- Per- 'Num-' Per-
ber ! cent | ber cent| ber ; cent \ ber ' cent  ber | cent . ber : cent
; | i ] ; :
L i md R S S N IO ,,,,_‘" R e S
I i i
Total o o 713 !ll)(}.() i 713 .100.0 | 365 {100.0 365 [100.0 348 1100. 0 348 ¢ 100.0
i i ! ‘ | ! | !

No disease - 265 i 37.2 | 335 47.0° 119 | 32.6 152 |46 | 146 420 183 526

Disease 1 448 1 62.8 ' 378 | 53.0 | 246 | 67.4 . 213 ! 58.4 202 | 58.0 ¢ 185 | 47.4
Infeetious disease .. __ 444 | 623 374 | 52.5 1 243 \ 66.6 211 | 57.8 | 201 0 A7.7 163 | 46.8
Respiratory....___ 273 ' 383 232 1 32,6 163, 44.7 136 : 37.3 | 110 ‘ 3.6 96 . 27.6
Nonrespiratory . _ 171 240 142 1 19.9 80 ] 21.9 751 90,5 91 . 26.1 67 ! 19.2

Other2 .. 4 .5 5 2! .6

LA L N S I

* If more than 1 dijdgno s was made at a given examination, that which the pediatrician considered the
most important elinically was recorded. . .
# “Other” included asthma and congenital heart conditions.

Two other items may be useful in indicating the general physical
condition of the boys and girls included in this study: (1) School
absences; and (2) the physician’s judgment of the child’s need for
medical or dental care.

Number and duration of reportable school absences.

Only absences of 3 or more school days’ duration are reportable in
New Haven. The school nurse’s files show the number of such
absences, the total number of school days which they represent, and
the reasons for the absences. Only absences due to illness have been
recorded, and the material has been analyzed in terms of the associa-
tion between the duration of reportable absences and the number of
such absences. (Table 16.)

TABLE 16.—Association between the number of reportable absences during the school
year and the duration of these absences !

i Duration of reportable absences i

i ' | ‘ l Total
0 Vg B ’ LRENNESE | 20-24 ?T?O(r‘g |
— | L ,,’ S s
186 0 0 0 0 0 0! 186
0 102] 107 20 | 5 ‘ 7 8 ‘ 249
0 ‘ 0 49 540 17] 2 8 150
3. 0| 0 1 2 20 19| 7 69
4or more ... l ol ol o 3| IA I 19 38
Tetal ... 18 102, 157 9 46 60 2] en

! The data on school ahsences have not been presented separately for boys and girls, because analysis
failed to reveal any sex difference in either the number or the duration of reportable absences.

? A reportable absence is an absence of 3 or more school days.

# Information on school absences was lacking for 8 boys and 13 girls.

During 1935-36, when the children were 7 years of age, approxi-
mately 27 percent of the boys and girls had no reportable school

— ..
e J—

ealth-Library, Georgetown University



MATERIAL AND METHODS 39

absences.”® It should be remembered, however, that these children
may have been absent any number of days during the year if each
absence were of less than 3 school days’ duration. It is unfortunate
that such boys and girls have not been differentiated from the children
who had no absences, for a sickly child who is able to attend school
except for absences of a day or two should be distinguished from a
healthy boy or girl who never misses school. On the other hand,
none of these children had any protracted illnesses during the school
year, although it may well be that some of the boys and girls frequently
suffered from minor ailments which undermined their health but did
not materially affect their attendance at school.

Most of the other boys and girls (36.0 percent of all the children)
had only one reportable absence. This absence usually lasted from
3 to 9 school days (41.0 percent, 3 or 4 days, and 43.0 percent, 5 to 9
days); there were a few boys and girls (10.0 percent) absent from 10
to 19 days, and an even smaller number (6.0 percent) absent 20 days
or more. _

About 22 percent of all the children were absent twice for periods
of 3 school days or more. About one-third of these boys and girls
were out less than 10 days; a somewhat larger proportion (36.0 percent),
10 to 14 days; and the others (31.3 percent), 15 days or longer.

Finally, a considerable number of the children (more than 15 per-
cent of the total) were reported as having had three or more absences
at 7 years. These boys and girls were usually absent for long periods.
Twenty-nine percent of them were not at school for 20 to 29 days,
and nearly one-fourth of these children had reportable absences total-
ing 30 school days or more.?

Medical and dental care.

When the pediatrician examined the children each year she indi-
cated whether they needed medical care or dental care or both (table
17).  Analysis of her findings shows that nearly 60 percent of the boys
and girls were in need of both medical and dental care at 7 years of
age, and that slightly more than 40 percent needed such care at both
6 and 7 years. In other words, nearly half the children were in need
of medical and dental care during both years of the study. Even
more significant, perhaps, is the fact that only about 2 percent of the
boys and girls needed neither medical nor dental care at 7 years of
age and that only 1 percent of the children needed neither type of
care at 6 or at 7 years of age.

8 The data on school absences have not been presented separately for boys and girls, because analysis
failed to reveal any sex differences in either the number or the duration of reportable absences.

% A larger percentage of the children had reportable absences totaling 10 school days or more at 6 than
at 7 years, but there appears to be little association between the duration of reportable absences at 6 and at
7 years except for the boys and girls who had absences totaling 15 days or more. Consequently, findings at
the earlicr age have been omitted from the discussion.

iy - o . _ R - I
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40 ASSESSING THE PHYSICAL FITNESS OF CH ILDREN

In interpreting these findings it should be remembered, however,

that need for medical care refers to observation as well as treatment;
undoubtedly many of the children needed observation only, because
of a reported history of colds, perhaps; or such conditions as dull ear
drums; mouth breathing; or moderately enlarged tonsils.

TaBLE 17.—Recommendation of the pediatrician on the need of the boys and girls for

medical and dental care

1The percentages in each case were based on the total number of children for whom information at both
6 and 7 years of age was available: For both sexes, 713; for boys, 365; and for girls, 348.

Both sexes Boys Girls
Type of care needed — B -
} Number | Percent ! | Number | Percent ! | Number Percent t
Medical and dental care:
AtTyears.._____ .. ______________ PR 422 59.2 215 58.9 207 59.5
At both 6 and 7 years_____________ ____ | 296 41.5 150 41.1 146 42.0
Medical care only: [
AtTyears. ... 7 1.0 3 .8 4 1.1
At both 6 and 7 years.______ 1 8 4 2 i ! 3
Dental care only: i
At7years. ... | 271 38.0 143 39.2 | 128 36.8
At both 6 and ? years. _____________ . 123 17.2 66 18.1 1 57 16. 4
No care: 1
AtTyears ... .. ... ! 13 ! 1.8 4 L1 9 2.6
At both 6 and ¥ years __________________ 8 1.1 1 .3 7 2.0

SUMMARY

Most of the boys and girls were between 7 and 7% vears of age when

the indices were tested.  Nearly half of them were Italian, and nearly
20 percent were American children; the others represented various
smaller nationality groups.

The different sections of New Haven were all fairly well repre-

sented. Most of the children lived in flats or apartments with both
their parents; and there were gencrally four, five, or six persons living
in their homes. Considerable overcrowding existed; about 32 per-
cent of the boys and girls lived in households where there were one
and one-half or more persons per room and in about 43 percent of the
homes at least two people were occupying the same bedroom with
the child who was included in this study. Some of these boys and
girls were in extremely poor economic circumstances; about 24 per-
cent of their families received assistance (from public, private, or
both public and private sources) during the year prior to each of the
‘home visits. Even more significant is the fact that 17 percent of the
families were dependent on such assistance for the principal part of
their income during the second year of the study.

There were marked differences in the body build of these boys and

girls. For example, the Ttalian children were shorter and tended to
weigh less, on the average, than the American children

The diets, judged in terms of the number of cups of milk consumed

per day, were often inadequate. At 7 years of age, only about 28 per-
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cent of the boys and girls drank an optimum amount (five or more
cups); about 15 percent of the children had less than two cups per day.

If the physician’s judgment is used as a criterion of general nutri-
tional status, about 34 percent of the boys and girls were in good or
excellent nutritional condition at the time the indices were applied
(at 7 years); almost 57 percent were in a borderline condition, and
approximately 9 percent were judged to be poorly nourished.

Other evidence which gives some indication of the health of these
children includes: (1) The specific clinical findings at the physical
examinations; (2) absence from school; and (3) the physician’s judg-
ment of the boys’ and girls’ need for medical and dental care.

(1) At the time the second physical examinations were made, the
‘physician found more than half the boys and girls suffering from
various ailments, mostly respiratory-tract infections.

(2) Of the boys and girls with reportable school absences (i. e.,
absences of 3 school days or more) at 7 years of age, 36.0 percent were
absent only once, 21.7 percent, twice, and 15.4 percent, three or more
times. A large proportion (53.3 percent) of those who had been out
three or more times were out of school for as much as 20 school days
or longer.

(3) According to the physician’s judgment, nearly 60 percent of the
children were in need of both medical and dental care at 7 years, and
slightly more than 40 percent at both 6 and 7 years of age. A child
in need of medical attention was almost always in need of dental care,
although the reverse was not generally true.

All these findings—medical, dental, and sociceconomic—indicate
that without doubt there must be boys and girls included in this study
who were likely to be undernourished and to be in need of medical
care or nutritional advice and assistance.

The Observations Made of These Children
TECHNIQUES EMPLOYED

Every attempt was made to have the observations of these boys
and girls as accurate as possible. In order to accomplish this purpose,
uniform methods of collecting the material and editing the schedules
were used.

No attempt will be made to describe each of the observations.®
On the other hand, the most important items—namely, clinical judg-
ment of the child’s nutrition and anthropometric measurements—will
be described in some detail.

s+ Instructions for making the physical examinations, for taking the anthropometric measurements, and
for obtaining socioeconormic data, together with the schedules for recording these observations may te
obtained upon request from the Children’s Bureau, U. 8. Department of Labor.

-
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Clinical assessment.

For many vears clinieal judgment has been the accepted method of
assessing a child’s physical fitness.  With increasing knowledge,
improvements have been made in the procedures used in the examina-
tion and in the method of arriving at a final judgment of the child’s
ceneral nutritional status. But the physical examination which forms
# part of the usual school health program does not always include
these techniques, because they may require specially trained personnel
or new equipment or hoth, and because some of them consume con-
siderable time in the examining room or in the laboratory. 1In other
words, such tests are costly, and most school budgets have not ex-
panded sufliciently to support so expensive a program. These more
claborate procedures ® were excluded, therefore, from the present
study in order to have the physical examinations comparable to the
examinations ineluded in the ordinary school health program.

There were two other reasons which made it advisable to exclude
these specialized tests. First, they present many administrative and
technical problems. Thus specific permission must be obtained from
parents or guardians of the children before some of the procedures
may be applied. Second, some of the tests have not been standardized
sufficiently to permit accurate interpretation.

But even if these considerations could have been eliminated, the
first reason still remained; namely, the advantage of having the physi-
cal examinations of the boys and girls in this study comparable to
examinations which it is administratively practical to employ in a
school health program today. 1If the physical examinations are made
in this way, the four indices included in the study can then be com-
pared with the type of examination which they would ordinarily be
used to supplement or replace. Furthermore, a study of the objec-
tivity of clinical judgment of general nutritional status based on this
type of examination might furnish some clues as to how to improve
the physical examination without the addition of elaborate and ex-
pensive tests. In short, it was considered more important to use
carefully a method which the average school physician can and must
employ than to set up an elaborate and costly procedure which it is
not at present practical to adopt in examining large groups of school
children.

In order to make the examination as objective and accurate as
possible, detailed written instructions were prepared for the pediatri-
clan’s use concerning the number of items to be included in the exami-
nation and the method of evaluating each item. In addition, a 5-
point scale was devised for judging the child’s general nutritional status
(see chart entitled “Grading of General Nutritional Status” p- 43).

M Except for hetoglobin and red-blood-celi determinations made on the first day of the check-up examina-
tions on 133 children (70 boys and 63 girls) who were included in the study.
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44 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

This scale was based on (1) color of mucous membranes,” (2) quality of
muscle,® and (3) amount of fat.* and was used as a guide in evaluating
nutrition. Other items, including posture, condition of the skin and
hair, and general development, were given consideration in arriving at
a final clinical judgment of the child’s general nutritional status.®

/fnthropornetric measurements.

The anthropometric measurements necessary for determining the
Baldwin-Wood, Nutritional Status, ACH, and Pryvor Indices were
made according to the methods recommended by the investigators
with the following exceptions:

Weight —After his shoes, sweater, and coat were removed, the child
was weighed on a balance scale located in the school and his weight
was recorded to the nearest quarter of a pound. This is the pro-
cedure used for the Baldwin-Wood, the ACH, and the Nutritional
Status Indices. In calculating the Pryor Index, there is a correction
to allow for clothing if weight is not taken in the nude. This adjust-
ment has been made for each boy and girl included in the present study.

1liac crests.—When the children were 7 years old the crest measure-
ments were taken next to the skin, according to the prescribed tech-
niques, with a sliding wooden caliper.  However, during the first 3
months of the study (October through December 1934), the bi-iliac
diameter was taken over the clothing with an obstetric metal caliper.
This difference in technique will not affect the indices, beeause the
incorrect technique was used only in the first 3 of the 5 months during
which the examinations of the 6-yecar-old children were made, whereas
the indices were derived from measurements made when these children
were 7 years of age.

The instruments used in taking the measurements were checked
frequently; that is, the stecl tape equipped with a Gulick spring
handle, used in making the Franzen and ACH measurements, and the
subeutaneous-tissue calipers for the Franzen Indices, were compared
at weekly intervals with standardized instruments. About every 2
months they were returned to the factory for replacement of springs
or for calibration. In addition, the scales located in ecach of the
schools were balanced at frequent intervals.
mous membranes was assessed as ““good’’ or “definitely pale.”

3 Clinical judgment of muscle which was graded as “excellent,” “firm,” or “flahby,” was based on a
comtbination of muscle pull and musele tone.

# Clinical judgment of fat which was graded as “‘excessive,’”” “‘excellent,” “‘satisfactory,” ‘‘fair,” *‘thin,”
or ““very thin,”” was based on an average of the amount of arm and abdomen fat.

% Diagnoses based on physical examinations were not used in arriving at a judgment of the child’s general
nutritional status except insofar as they affected the clinical items entering into the assessment. Neverthe-
less, such diagnoses may have influenced the pediatrician unconsciously, although every effort was made
to base the assessment wholly on the items specified in the instructions.

3 For a detailed description of the methods of taking the anthropometric measurements necessary for com-
puting cach index, see the following references given in Appendix IT: Baldwin-Wood Tables - (5) Bald win,

p- 15 ACH Tndex-~(35) Franzen and Palmer, pp. 9-11; Nutritional Statuy Indices~-(?5) Nutritional Status
Indices, pp. 712; and Pryor Width-Weight Tahles—(88) Pryor and Stolz, p. 3, and (&) Pryor, p. 8.

.
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ACCURACY OF THE TECHNIQUES EMPLOYED

Clinical assessment.

It will be remembered that all the physical cxaminations were made
during both years of the study by one pediatrician, who used detailed
written instruetions as an aid in arriving at her assessment of the
children.  Since her judgment of general nutritional status has been
used both as a method of assessment and as a criterion for evaluating
the four indices of body build, it is important to determine both its
objectivity and its stability. In order to study these two problems,
check-up examinations were made of some of the children after the
physical examinations were completed in March 1936. They con-
sisted of two parts: (1) An initial and repeat examination of some of
the children (51 boys and 52 girls) by the same pediatrician who
made all the physical examinations during both years of the study, in
order to check the stability of her judgment; and (2) examinations of
these same children and of 105 others (56 boys and 49 girls) by the
same physician and by two additional pediatricians, in order to de-
termine the extent of agreement in judgment among the three physi-
cians. The findings are presented in a later section of this report.
(See pp. 82-87.)

Anthropometric measurements.

At the same time that the check-up examinations were made, the
accuracy of the anthropometric measures was studied in this manner:
One hundred children (50 boys and 50 girls) were measured twice by
anthropometrist D, who made all the measurements during both years
of the study, and between D’s initial and repeat observations were
measured by another anthropometrist, E.

In order to study the pariability of the anthropometric data, the
initial measurements of cach anthropometric characteristic made by
anthropometrist D have been compared with the measurements of the
othaer observer, E. This comparison has been made in terms of the
means and standard deviations of the two distributions; that is, if
D) and E measured the children with an equal degree of accuracy, the
means as well as the standard deviations of the distributions should
coineide.  Conversely, if the two observers’ measurements were not
made with the same precision, the means or the standard deviations
or both will not be identical. Usually, however, the means coincide,
and under these circumstances the anthropometrist whose measure-
ments have the smaller standard deviation is the more accurate of
the two.

" For evidence coneerning the variability and eonsistency of anthropometric measurements see Appendix
Ll (72) Boyd, (45) Hejinian and Hatt, (46) Lincoln, (66) Marshall, and (67) Meredith.
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46 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

Te illustrate this method the reader is reminded that D and E
each measured the bitrochanteric width of 50 7-year-old boys. Analy-
sis shows that the average or mean bitrochanteric width for D’s
observations is 21.9 em. (table 18); and their dispersion, measured in
terms of the standard deviation, is 1.36 em. If this value is added
to and subtracted from the mean, the limits obtained, 20.5 and 23.3
cm., define an interval that includes slightly more than two-thirds of
D’s measurements. ‘

TaBLE 18-—DMeans and standard deviations of anthropometric measurements made
by observers D and E on 50 boys and 50 girls

Boys f (iirls

Standard | Standard

‘ Mean i deviation | Mean deviation
Anthropornetric measurement . — ] ] —

Observer— ‘ Ohserver-— ‘ Observer— Observer—

b E | » E D E D E
e S I R
Armgirth! (cm.)________.___________ 35.4 35.1 3.45 3.37 35.4 351 [ 3.61 3.42
Bi-iliae crests (width) (em.)_ .. _____ 20.0 19.6 ‘ 1. 20 1.22 19.9 19.8 1.02 1,12
Bitrochanteric width (em.) _________ ‘ 21.9 | 218 1.36 1.42 22.1 22.1 ‘ 1.20 1.22
Chest breadth ! (em.)_.__ - "7 LR | s ‘ 1.86 | 203 38.4 ‘ 3891 221 298
Chest depth * (em.)__ 17 "7 283 W8 L63. 194| 2081 85| 191 1.91
Height (in.)__ - 47.3 | 47.3 2.19 2,18 47.6 47.7 2.00 1.98
Subeutancoun: . o235 24.3 3.39 3.32 1 26.0 27.7 4.41 4.84
Weight (Ib.) . e 52.9 53.0 8.73 8. 68 ' 52.9 53.0 ' 8.12 8.04

! 'This anthropometric characteristic is the sum of 2 measurements. See Appendix IL: (75) Nutritional

Status Indices, pp. 7-12, for a description of this measure.

A similar analysis made of E’s observations shows that the mean is
21.8 em., and the standard deviation, 1.42 cm., compared with 21.9
and 1.36 em. for D’s measurements. (Table 18.) Now, if this stand-
ard deviation, 1.42 em., is added to and subtracted from the mean,
21.8 cm., the limits obtained, 20.4 and 23.2 cm., are about the same
as those for D’s observations (20.5 and 23.3). These findings indi-
cate that there is excellent agrecment between the two anthropome-
trists’ measurements of the bitrochanteric width of 7-year-old boys.
The data for the 50 girls included in these anthropometric examina-
tions also show close agreement between the two observers, (Table 18.)

Similar analyses of the other anthropometric characteristics of
these boys and girls are shown in table 18. Tt may be seen upon
examination of this table that the largest crrors for the boys were
made in measuring chest depth, chest breadth, and arm girth, in the
order named, and for girls, in subcutancous tissue, arm girth, and width
of the iliac crests. As a whole, however, the observations of D and
E were in very close agreement.®

8 For any given anthropometric characteristic the error of the measurement has been assumed to be
directly proportional to the difference between the number of seale units within the interval defined by the
mean, plus and minus 1 standard deviation, for the measurements made by cach of the observers, D and E.
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The stability of D’s measurements has been studied in terms of
the error involved in making repeat measurements of each anthropome-
tric characteristic (except weight and height) on the 50 boys and the
50 girls included in the anthropometric check-up observations.

If it is assumed that each of these two measurements, the first and
repeat observations, contains chance, uncorrelated errors, the stability
of D’s measurements may be tested in terms of a statistical constant,
which estimates their dispersion or variability. This constant,
known as the standard deviation of a difference (¢ atrr.), may be used
to estimate the standard deviation of the error of measurement.®
More specifically, if D makes no errors in measuring an anthropometric
characteristic, her first and repeat measurements are equal and the
difference between them is zero; but if she makes chance errors
only, her initial measurement may be larger or smaller than the repeat
observation, and the difference between them will vary both in direc-
tion and size. As a result, the average or mean difference between the
initial and repeat measurements of any given anthropometric char-
acteristic will be zero, and the dispersion of the errors can be esti-
mated in terms of the standard deviation of the error of measurement.
This standard deviation of the error of measurement can then be
added to and subtracted from the average or mean error, zero, to
indicate the limits between which slightly more than two-thirds of
D’s errors are likely to occur. If this standard error is added to and
subtracted from any single observation, the resulting scale values
give the limits within which the true value of the observation is
likely to occur.

Table 19 gives this estimate of the standard deviation of the error
of measurement for each anthropometric characteristic except weight
and height. It may be seen that subcutaneous tissue is the most
unstable, then the chest measurements and the arm girth; but the
maximum standard deviation of the error of measurement for any
of these six anthropometric characteristics is less than 0.5 cm.

TasLE 19.—Standard deviations of the error of measurement of six anthropometric
measurements of 50 boys and 50 girls (observer D)

’ Standard deviation of
| the error of measure-
! ment
|
[

Anthropometric measurement
Boys Girls
Armgirth ! (em.) .. il 0. 189 0.170
Bi-iliac crests (width) (em) - .. Tl | .0725 . 0962
Bitrochanteric width (cm.) ] 135 .116
Chest breadth ! (em.) . 248 .196
Chest depth ! (cm.)__ . 257 .295
Subcutaneous tissue !.__ . 265 . 365

! This anthropometric characteristic is the sum of 2 measurements. See Appendix II: (75) Nutritional
Status Indices, pp. 7-12, for a description of this measure.

3 For a description of the method of estimating the standard deviation of the error of measurement, see
Appendix II: (79) Palmer, pp. 227-228.

A
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This analysis indicates that D’s measurements are unusually stable,
This finding, together with the fact that her measurements agree well
with those of the other observer, E, furnishes convincing evidence that
D is an extremely careful and accurate worker and that her measure-
ments are a satisfactory basis for deriving the indices ineluded in this
study.

Socioeconomic and related data.

The socioeconomic data were checked and verified by different
methods, depending on the type of material and the sources available.
For example, statements about illnesses were checked against hospital
and clinic reports, the files of the Visiting Nurses’ Association, and the
records of the Divisions of Tuberculosis and Venereal Diseases of the
New Haven Department of Health.

Data on income and assistance could be verified only for families
who reported that they had received assistance during the vear
preceding each home visit or who were known to public or private
agencies in New Haven giving direcet or work relief. During the
course of the study all the families with an income under $1 ,000,
those reporting relief assistance, families with members suffering from
severe illness, and those “ho%e income estimates appeared to be
grossly inaccurate were eleared through the Social Service Exchange
of New Haven. This means that the source and amount of income
of these families, the number of persons living on the income, and the
type and amount of assistance were checked against the records of the
social agencies, both public and private, admmistering any form of
assistance in New Haven.

School absences and progress were verified from school records.

The office clerk also checked relevant data against one another
and against the files of the health and welfare agencies of the city.
For example, wherever possible the birth date of the child as well as
his legitimacy and the age of his parents were compared with the
records of the Bureau of Vital Stalistics of the City Health Depart-
ment; other facts about the parents, with the files of the school
nurses and agencies granting assistance.

Data obtained at the first home visit which did not tally with
information derived from other sources were checked by the eco-
nomic analysts at the second home visit.

In general, the socioeconomic data are fairly reliable and accurate.
Such inaccuracies as occur are due for the most part to the failure of
the mother to remember the child’s history or to the fact that, as the
child had previously lived in another city, records for checkmg were
not available. Some inaccuracies have also resulted from the em-
ployment of several economic analysts for collecting the data. Inso-
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far as possible, however, the observations were checked against one
another and against the records of public and private agencies in
New Haven.

Summary of Material and Methods

In the preceding pages an attempt has been made to outline the
purpose of the study and the method of collecting the observations
as well as the procedures used in checking the material and editing
the schedules.

Before proceeding to an analysis of these observations it may be
well to review the plan and objectives of the investigation: The plan
was to observe a group of 713 children living in New Haven, Conn.,
from September 1934 through May 1936, who were 7 years of age
at the time of the sccond annual physical examination and were
attending the public or parochial schools of the city. The purpose
was to study the efficiency of cach of several methods of assessing
physical fitness (elinical judgment and four indices of body build) in
identifying children who at 7 years of age were likely to be in poor
physical condition.

The evaluation of these methods of assessing the child’s well-being
has been made in terms of the findings when the children were 7
vears old for two reasoms. First, the indices of body build have
been computed from measurements of the boys and girls taken at
the age of 7 years, as the Nutritional Status Indices and the ACH
Index apply to 7-year-old children and not to boys and girls 6 years
of age.** Sccond, if the various methods of assessment are tested on
the boys and girls at 7 years of age, a whole series of clinical, anthro-
pometric, and socioeconomic data, based on observations made over
a period of 20 months, are available for evaluating the physical
fitness of the children.

@ In other words, these 2 methods are probably most eflicient in testing children of the same age as the
bovs and girls from whose meastretnents the indices have been derived.

or——
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Results

Indices of Body Build
THE PROBLEM OF TESTING THE INDICES

Two serious difficulties stand in the way of any attempt to test the
four indices of body build included in this study. The first, discussed
in detail in the early part of the report, is based on the fact that none
of these indices attempts to identify every child who is in poor physical
condition. In fact, they measure the child’s physical fitness only
insofar as it is related to such characteristics as his weight, subcuta-
neous tissue, or arm girth. Consequently, if the indices are to be
given a fair but rigorous test, it is necessary to apply them to a large
group of children. The success or failure of the indices can then be
measured by comparing the children they identify with the boys and
girls who are likely to be in very poor physical condition.

The selection of such a group constitutes the second difficulty in
studying these indices. It is apparent that some standard is needed
for identifying children on whom the indices are to be tested, but
unfortunately, as has been indicated, such a standard of physical
fitness is lacking. In fact, it is this very need for a reliable measure
which meets both the statistical requirements of objectivity and
reliability, and the practical requirements of unprohibitive cost, ease
of application, and expediency that the indices now being studied
were designed to meet. In the true sense, then, the solution to the
problemn of the efficiency of these indices is indeterminate, since no
entirely satisfactory eriterion of reference is at hand.

CRITERIA FOR TESTING THE INDICES

Nevertheless, many of the factors which go to make up this com-
plex state are known and can be measured. They can be used for
deriving approximations to the true standard of physical fitness
which may serve as criteria for testing the indices. Such a proced-
ure—namely, setting up several arbitrary but well-defined criteria
for identifying children who are likely to be physically unfit—has
been adopted in this investigation.

Observations used in deriving criteria.

Before defining the specific criteria which have been used in this
study, it may be well to restate the material and methods and to
describe some of the estimates of growth and development which

50
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have been used in deriving these criteria. It will be remembered (1)
that during a 19- or 20-month period of observation beginning Sep-
tember 1934 one pediatrician examined 713 school children at 6 and
again at 7 years of age; (2) that the physician described each child’s
general nutritional status as ‘“excellent,” “good,” borderline,”

¢

“poor,” or “very poor’”; (3) that at cach physical cxamination the
pediatrician indicated whether the child was in need of medical care,
dental care, or both; (4) that an anthropometrist took eight measure-
ments when the two annual physical examinations were made; (5)
that cach child was weighed at frequent intervals during the 19- or
20-month period of observation.

The anthropometric measurements have been used to derive the
following growth estimates:

1. The absolute increase or decrease in each anthropometric characteristie.
For example, if a boy’s arm girth was 33.2 em.! at the age of 6 and 34.3 cm. at the
age of 7,his arm girth increased approximately 1.1 em. during the 12-month
period.

2. The relative percentage increase or decrease in each of these anthropometric
characteristics. Thus, the arm girth of this same child increased about 3.3
percent in a year (1.1 em./33.2 cm.).2

3. A more refined estimate of gain in weight. In order to determine each
child’s average percentage gain in weight per month,? an equation has been fitted
to his successive weighings made at frequent intervals during the 19- or 20-month
period of observation.* This equation measures the child’s relative gain in weight
much more accurately than an estimate derived from the two weighings made at
the annual physical examinations because it is based on a larger number of meas-
urements (five to nine) made at more frequent intervals.

Some of these data, both the clinical observations and the growth
estimates, have been used to derive provisional criteria of physical
fitness which will make it possible to appraise the effectiveness of the
four indices of body build used in this study—namely, the Baldwin-
Wood Height-Weight-Age Tables, the ACH Index, the Nutritional
Status Indices, and the Pryor Width-Weight Tables.

Description of the criteria.

Five empirical criteria of physical fitness have been established.

Criterion I is based on clinical judgment of the child’s general nu-
tritional status. Any boy or girl found by the examining physician
to be in poor or very poor general nutritional condition at 7 years of
age was ‘‘selected” by this criterion. Only the boys and girls who
were poorly or very poorly nourished as distinguished from those who

1 The sum of 2 measurements made according to the Franzen technique. See Appendix IT: (75) Nutri-

tional Status Indices, pp. 7-8.
? For a distribution of percentage change in arm girth per year, see supplementary table IV, Appendix

1. p. 101,

# For a distribution of average percentage gain in weight per month, see supplementary table I11, Appen
dix I, p. 101,

+See Appendix I, pp. 98-99, for a description of the method used in fitting the exponential equation to

the consecutive weighings of each child.

—
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were in a borderline state of nutrition have been used for testing the
indices, on the assumption that if an index fails to sclect obvious
cases—that is, children who are in poor physical condition—it will
also fail to identify children who are in borderline physical condition.
Unfortunately, it is these very “borderline” children who constitute
the major problem in assessing physical fitness, but until the ade-
quacy of an index in seleeting poorly nourished children is established
there is no reason for testing it on a child who is in borderline nutri-
tional condition. “Selected,” as used here and as it will be used in
describing the results of testing the indices, means that on the basis
of a given method of evaluating physical fitness—in this case, general
nutritional status at 7 years of age—a child is found to be physically
unfit and is, therefore, in need of medical attention or nutritional
advice and assistance.

Criterion 11 1s a refinement of Criterion T. Any child who was
found by the cxamining physician to be in a state of poor or very
poor nutrition at 6 and at 7 ycars of age was seclected by Criterion 1I.

Criteria III and IV are based on the child’s average pereentage
weight gain and percentage change in arm girth. Although estimates
were made of the inerease or decrease in each of seven anthropometric
characteristics of these boys and girls, only weight and arm girth
have been used in deriving ecriteria of physical fitness. Weight has
been used because it is a measurement which is easy to make accur-
ately and because it has been carefully studied, although it has the
limitation of being a three-dimensional or volumetric characteristic,
which may be more closely related to the child’s skeletal development
than to his physical fitness. Arm girth has been selected not only
because it is easily measured and the error of measurement is rel atively
small (table 19) but also because it reflects the child’s increase in
musculature and in subcutaneous tissue as well as his skeletal develop-
ment. It has another advantage in its large relative variation. Next
to weight and subcutaneous tissue, arm girth has the lareest coefficient
of variation of any of the eight anthropometric measurements included
in this study.® In other words, there is considerable variation in the

# The coefficients of variation for the measurements made when the boys and girls were 7 years of age are
as follows:

Cocfficient

Measurement — = -
| Boys (iirls

Arm girth._ _ e . o _ I 10. 23
Bi-iliac crests.___._. e 5.59
Bitrochanterie width...__ ... ___ .77 - 6. 20
Chest breadth. . . """ 0 T T ! 5,43
Chest depth I I 6.27
Height _. e e e L. . 7 1.16
Subeutancous tissize. R 13.30 1181
Weight . _ . . . - - R - 4. 02 16. 85
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arm girth of the boys and girls which may have biological as well as
clinical significance.

According to Criterion IIT children have been selected who exhibited
an “unsatisfactory” gain in weight. If a child’s average percentage
inerease in weight per month is exceeded by at least 90 percent of the
boys or the girls included in this study,® his weight gain has been
arbitrarily defined as unsatisfactory.” In other words, only about
10 percent of the children exhibited an average percentage increase
in weight as small as or smaller than that of the child in question.
This definition is empirical and open to criticism, but, on the other
hand, it seems rcasonable to assume that a child of this age who
cxhibits so small a gain in weight is not in good physical condition.®

Criterion IV is based on percentage change in arm girth. Any
child whose percentage change in arm girth between 6 and 7 years of
age was in the lowest, 10 percent ¢ of the group of boys or girls included
in the study is selected by Criterion IV. All the children identified
by this criterion exhibited a percentage decrease in arm girth.

Criterion V' is the most restricted of the five criteria. It is a modi-
fication of two of the others and involves both clinical judgment and
growth estimates.  Any child who was found by the pediatrician to
be in poor or very poor nutritional condition (Criterion I) and in
need of medieal and dental care when examined at the age of 7 years,
and who exhibited an unsatisfactory pereentage change in arm girth,
as in Criterion IV, is selected by Criterion V.

Number of children selected by the criteria.

The numbers of boys and of girls identified by these five criteria
vary considerably. (Table 20.) Criterion II1 (average relative
monthly gain in weight) selects the largest number of boys, 37 (10.1
percent), and girls, 37 (10.6 percent); Criterion V, based on clinical
judgment of general nutritional status, need for medical and dental
care at 7 years, and percentage change in arm girth, selects the
smallest number of children, 4 boys (1.1 percent) and 5 girls (1.4
pereent).

& Theoretically, the lowest 10 pereent of the children of cach sex were to be selected. “Ihis would mean
identifying 37 boys and 35 girls,  However, it was necessary to select 37 instead of 35 girls because of the
limitations resulting from grouping the material.  All the boys who were selected showed an average per-
centage gain in weight per month of 0.657 or less; the girls, of 0.672 or less.

i This estimate of percentage weight gain is a more refined measure than the one used in the preliminary
report of this study.  See Appendix 11: (106) Souther, Eliot, and Jenss, p. 437.

¢ Although it may well he that an exceptionally rapid percentage gain in weight is as significant as an
exceptionally small gain, a child whose weight gain is exceeded by approximately 90 pereent of the hoys or
girls included in the study is not likely to be in very good health,

¢ Theoretically the lowest 10 percent of the children of cach sex wore to be seleeted. This would mean
identifying 37 boys and 35 girls. However, it was neeessary to seleet 32 instead of 35 girls because of the
limitations resulting from grouping the data. All the children who were selected showed a percentage
decrease inarm girth: 1.3 or more for boys, 0.7 or more for girls.
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TABLE 20.—Number and percent of the 365 boys and 848 girls selected by each of
five criteria of physical fitness

Boys Girls
Criterion T
Number | Percent | Number | Percent

I. Clinical estimate of poor or very poor nutritional status at

Tyearsofage .. . _ ___ . ________________ el 28 7.7 40 1.5
I1. Clinical estimate of poor or very poor nutritional status at

both 6 and 7 yearsofage. .. .. ___________ 18 4.9 23 6.6
III. “Unsatisfactory’” ! average percentage gain in weight per

month_____ e N, 37 10.1 37 10.6

1V. “Unsatisfactory”” ? percentage change in arm girth per year_ 37 10.1 32 9.2
V. Clinical estimate of poor or very poor nutritional status at
7 years of age, need of both medical and dental care at 7
vears of age, and “unsatisfactory’ ? percentage change in

arm girthperyear. . _.____ ____ " P 4 1.1 5 1.4

! The lowest 10 percent of the group of boys and girls included in the study have been considered selected
by this criterion. This would mean identifying 37 boys and 35 girls. However, it was necessary to select
37 instead of 35 girls because of the limitations resulting from grouping the data.

Al the boys who were selected showed an average percentage gain in weight per month of 0.657 or less;
the girls, of 0.672 or less.

2 The lowest 10 percent of the group of boys and girls inclnded in the study have been considered selected
by this criterion. This would mean identifying 37 boys and 35 girls. However, it was necessary to select
32 iustead of 35 girls because of the limitations resulting from grouping the material.

All the children who were selected showed a percentage decrease in arm girth: 1.3 or more for boys, 0.7
or more for girls.

FEvaluation of the criteria.

None of these criteria is a very satisfactory measure of the child’s
physical fitness, although each has certain relative advantages and dis-
advantages. For example, the clinical examination might identify a
child with flabby muscles who probably would not be selected by a
growth estimate such as percentage gain in weight. On the other
hand, clinical judgment does not measure dynamic aspects of the
child’s growth and development so accurately as growth measures
based on seriatim observations of the child.

As none of these criteria is ideal and there is no valid measure to be
used as a standard, the reader is left to choose for himself the criterion
or criteria which he is willing to accept as a more or less satisfactory
measure of physical fitness. He may, of course, find himself unwilling
to accept unreservedly any one of these criteria. In that case, how-
ever, he will certainly not reject all five as without some value, since
the factors on which they are based are generally known to be closely
related to physical fitness. In other words, although the failure of an
index to agree with any particular criterion may not prove that the
index is inefficient, the reader will probably concede that its failure to
agree to a considerable extent with all five methods of assessing a
child’s well-being justifies the conclusion that the index is not efficient
in identifying children who may be in need of medical attention or
nutritional advice and assistance.
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TESTING THE INDICES

Because the several indices measure different aspects of physical
fitness and use different methods of identifying children who are in
poor physical condition (pp. 10-17), it will be necessary to describe
the association between each index and the five criteria separately.

The Baldwin-Wood Tables.

It will be remembered that the Baldwin-Wood Tables give the child’s
expected weight in terms of his height for his age and sex; that the
child’s actual weight is compared with his expected weight and the
difference between them is expressed as a percentage of the expected
measurement; ' and that if the observed weight is 6 or more percent
less than the expected, the child is selected by this index as being
underweight.

Methods of analysis.—Before evaluating the efficieney of this index in
selecting children identificd by each of the five criteria, it may be well
to digress for a moment for the purpose of outlining the methods used
in presenting the results. The data were first analyzed in the form of
“fourfold” tables (table 21), which are useful in presenting observa-
tions when the frequencies of each of the four possible combinations of
two attributes are known in respect to presence or absence. To cite
an example based on the Baldwin-Wood Tables:

The girls included in this study have been classified into two groups on the basis
of clinical judgment of nutrition at 7 vears of age—mnamely, girls who were poorly
or very poorly nourished (clinical judgment) and girls who were not. They have
also been classified, according to the Baldwin-Wood Index, into two other inde-
pendent groups consisting of girls selected by the index as underweight, and girls
who were not. These two classifications (based on eclinical judgment of general
nutritional status and on the Baldwin-Wood Index) ean be further refined and
interrelated to determine the number of girls who were in POOT OF Very poor nutri-
tional condition who were also selected by the Baldwin-Wood Index; the number
of girls who were identified by the criterion (clinical judgment) but not selected
by the index; those identified by the index and not selected by the criterion; and,
finally, the girls selected by neither the index nor the criterion. This type of
analysis is illustrated in table 21.

According to this table the eriterion classifies only 40 of the 347 girls ! as poorly
or very poorly nourished at 7 years of age; the index identifies 25 (62.5 percent)
of these 40 children as underweight for their height and age, although it selects 52
other girls as underweight whom the physician did not consider poorly or very
poorly nourished. In other words, although the index selects nearly twice as
many children as the criterion 2 it fails to identify 15 (37.5 percent) of the 40
girls whom the physician judged to be poorly or very poorly nourished.

10 For a distribution of these relative differences see supplementary table XIV, Appendix I, p. 111.
't The Baldwin-Wood Index could not be applied to 1 of the 348 girls included in the study as her height

exceeded the measurements given in the Baldwin-Wood Table.
12 The index selected 77 girls; the criterion, 40.
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TARBLE 21.— Association between clinical estimate of nuiritional stalus and the Bald-
win-Wood Tables for 847 1 T-year-old girls ?

Baldwin-Wood Tables
A FTee) i e e “ " t 7777 ]777 o m P
Clinical estimate of nutritional status | Selected as ot se Total

under- . i

weight 3 lected
S N | —
POOT OT VEIy DOOT. ... i oo e 25 ' 15 40
Other 4. el 52 265 307
Motal e I, 7 ‘ 270 347

1 348 girls were included in the study, but the index could not be tested on 1 girl whose height exceeded
the measurements in the tahle.

2 For the Baldwin-Wood Tables age at nearest hirthday was used; at the physical examinations age was
defined in completed vears.

3 § percent or more underweight.

4 «Other” included children whose nutritional status was estimated as excellent, good, or borderline.

This method of analyzing the data (in the form of fourfold tables)
may be condensed ¥ for inclusion in the table which gives the results of
testing the index (table 22) to show the number of children selected by
cach of the five eriteria, the number identified by the index, and the
number selected by both the eriterion and the index. This table also
gives the children identified by both the eriterion and the index as a
percentage of those selected by the criterion and shows the percentage
of the boys or girls included in the study who must be sereened by the
index to include all the boys or girls identified by cach of the criteria.

In interpreting the results of testing this or any other index, it
should be remembered that to be effective as a method of assessment,
an index must have both speeificity and sensitivity. If an index is
specific, every child who is sclected is in poor physical condition bhut
not every child who is in poor physical condition is necessarily
selected.  On the other hand, if the index is sensitive, it will identify
all the children who are in poor phvsical condition, but not every
child it selects is necessarily physically unfit.  To put it in another
way, there are two requirements which a satisfactory index must
fulfill.  When applied to a group of children, it must pick out all or
nearly all the children who are in poor physical condition, and in
addition it must reject all or nearly all the children who are phyvsi-
cally fit. Does the Baldwin-Wood Index meet these requirements?
This guestion will be answered for cach of the 5 criteria.

13 Tt is important to point out that the original fourfold table used in testing the index can be derived from
the summary tables. For example, according to tahle 22 there were 347 girls on whom the index was tested.
Criterion I selected 40 girls; the index identified 77; 25 girls were selected by bath the criterion and the index,
and 15 girls identified by the criterion were not seleeted by the index. Similarly, 52 girls identified by the
index were not selected by the criterion. Now, if the index identified 77 girls and it was tested on 347, it
necessarily follows that the index did not select 270 girls. Similarly, if the criterion identified 40 girls it failed
to select 307; and finally, if 307 were rejocted hy the eriterion of whom 52 were selected by the index, 255 were
rejeeted by both the criterion and the index.  These ohservations form all the necessary data for completing
the fourfold table which shows the association between Critericn I and the Baldwin-Wood Index.

Georgetown University
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a8 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

Criterion 1.---1t may be scen from table 22 that the Baldwin-Wood
Index identified as 6 or more percent underweight 77 of the 347 girls
on whom it was tested; that Criterion 1 (clinical judgment) selected
40 girls as poorly nourished and that only 25 girls were identified by
both the eriterion and the index. In other words, of the 40 girls
whom a competent physician judged to be poorly nourished at 7
years of age, 25, or approximately 62 percent, were identified by the
Baldwin-Wood Index as being 6 or more percent underweight. It
follows that 52, or approximately 68 percent, of the 77 girls identified
by the Baldwin-Wood Index were not poorly nourished according to
the physician’s judgment and that 15, or approximately 38 percent,
of the 40 girls who were selected by the physician were rejected by the
index.

In interpreting these results it is appropriate to refer to a question
asked by A. Bradford Hill in discussing R. Huws Jones’ paper,
“Physical Indices and Clinical Assessment of the Nutrition of School
Children,” read before the Royal Statistical Society in London on
November 16, 1937. Hill asked: “If the test fails to pick out
certain boys clinically assessed as bad or picks out certain others
clinically assessed as good, is it because the test is bad or the clinical
assessment is bad?”’

In order to minimize the errors inherent in clinical judgment, all
the physical examinations of the children included in this study were
made by one well-trained pediatrician and included the evaluation of
many factors commonly agreed upon to be basic elements in physical
fitness. Furthermore, the stability and reliability of her clinical
findings have been investigated and found to be as objective as ean
reasonably be expected.’® If, then, her judgment is accepted as a
more or less satisfactory criterion of physical fitness, one may con-
clude that (1) the Baldwin-Wood Index failed to identify nearly 40
percent of the girls who were poorly nourished, and (2) more than
two-thirds of the girls it selected were not physically unfit according
to the physician’s judgment.

The index was even less efficient in identifying boys selected by
this criterion (clinical judgment). Only 15, or about 54 percent, of
the 28 boys whom the pediatrician judged to be poorly nourished were
identified by the index; while 50, or approximately 77 percent, of the
65 boys who were selected by the index were not identified by the
criterion. In other words, the Baldwin-Wood Tables are not an
efficient index if clinical judgment is used as a standard of physical
fitness.

14 See Appendix II: (51) Jones, p. 35.
1 A detailed discussion of the stability and reliability of the pediatrician’s judgment is presented on
Pp. 32-87.
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The Baldwin-Wood Tables have been tested in another way by
determining the number and percentage of the boys or girls who must
be screened by the index in order to identify all the children selected
by the criterion. For example, according to Criterion 1, 40 girls were
identified as poorly nourished (by clinical judgment) at 7 years of
age. If, as has been pointed out, the Baldwin-Wood Index is set to
identify girls who are 6 or more percent underweight, it selects only
25, or about 62 percent, of these 40 girls. On the other bhand, if the
index is required to select all the 40 children whom the pediatrician
judged to be physically unfit, it will also identify 236 girls whom the
pediatrician did not select, a ratio of about 1 to 6. If a similar test is
made for the 365 boys included in the study, the ratio is approximately
1 boy who was poorly nourished to every 10 who were not. This
evidence confirms the previous findings and demonstrates even more
clearly the low sensitivity of the index in identifying the group of
New Haven children included in this study, if it 1s tested in terms of
clinical judgment.

Criterion. I1I.—Children identified by Criterion II were judged by
the pediatrician to be in poor or very poor nutritional condition at 6
and also at 7 years of age. This criterion is theoretically a more
rigorous test than Criterion I, for although they are both based on
clinical judgment of general nutritional status, Criterion II refers to
both physical examinations (that is, the examinations made at 6 and
again at 7 years of age) while Criterion I applies only to the findings
at 7 years (table 22). According to this table the Baldwin-Wood
Index identified about 56 percent of the 18 boys and about 61 percent
of the 23 girls selected by the criterion. In other words, it failed to
identify nearly half the children selected by the criterion as poorly or
very poorly nourished at both 6 and 7 years of age. If one considers
the additional fact that 63, or about 82 percent, of the girls and 55,
or about 85 percent, of the boys who were identified by the index
were not selected by the criterion, it is quite clear that the Baldwin-
Wood Tables are neither a selective nor a sensitive measure of the
physical fitness of the boys and girls included in the study, if chnical
judgment at both 6 and 7 years of age is used as a criterion.

Criterion III—The Baldwin-Wood Index identified only about 24
percent of the 37 girls and about 22 percent of the 37 boys whose
weight gain was unsatisfactory (Criterion II1)." In interpreting
these results it should be remembered that (1) the weight-gain esti-
mates are exceptionally accurate, for they are based on an average
of cight weighings made over approximately a 2-year period; (2) about

5 [*hese estimates of average relative gain in weight per month are probably more accurate than the
rstimates of percentage gain in weight per year used in the preliminary report (see Appendix I1: (106) Souther,
Fliot, and Jenss, p. 437). Consetuently the results of testing the indices in terms of these 2 formsof the
+riterion are not strietly comparable.

239848 °—40:
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90 pereent of the boys and of the girls included in the study exhibited
a Jarger average percentage increase in weight per month during the
19- or 20-month period of observation than the boys and girls selected
by the criterion; and (3) these children were probably in poorer
physical condition than the boys and girls whose weight gain was
more satisfactory, although not all children who are in poor physical
condition necessarily exhibit a small weight gain.  As has been pointed
out, however, the Baldwin-Wood Tables identified only about 20 to
25 percent of the boys and girls selected by this criterion. If the
index is set to identify all the boys and girls who exhibited an unsatis-
factory weight gain, it would identify about 96 percent of the boys
and about 97 percent of the girls included in the study. In other
words, practically all the children would have to be selected by the
index if it is to identify the small number whose weight gain was
unsatisfactory.

Criterion [V.—This eriterion, percentage change in arm girth,'” has
none of the virtues which result from widespread application and
study such as the weight-gain estimates have. It has been used in
this investigation, however, because it has the probable advantage, in
comparison with weight-gain estimates, of not being influenced to the
same extent by the child’s skeletal development. In addition, the
percentage change in the arm girth of these children varied consid-
erably. The range for boys was from a decrease of 6.3 percent per
year to an increase of 21.6 percent, with a mean increase of 3.12
percent and a standard deviation of 3.58 percent. Corresponding
figures for the girls are as follows:

Percent
Range_ . _ _ ______ __ . ___ —0.1to+4+19. 5
Mean_ ___ __ o __ 3. 63
Standard deviation___ _______________ 3. 64

In other words, the variation in this growth estimate is large enough
to assume biological and perhaps clinical significance, for there are
some indications that marked changes in a child’s physical well-being
are often reflected in his arm girth. It is for these reasons that per-
centage change in arm girth has been used, as Criterion IV, for iden-
tifying boys and girls who are likely to be in need of medical attention
or nutritional advice and assistance. \

For the application of this criterion, the boys and girls were each
grouped in order of percentage change in arm girth per year. Then
the children who were in approximately the lowest 10 percent of each
group were arbitrarily selected, as showing an unsatisfactory per-
centage change in arm girth (a decrease of 1.3 or more percent for
boys and 0.7 percent or more for girls) between 6 and 7 yvears of age.

17 The sum of 2 measurements according to the teehnique described in Appendix IT; (75) Nutritional
Status Indices, pp. 7-8,
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The Baldwin-Wood Index identified only about 16 percent of these
37 boys and 25 percent of the 32 girls who were selected by the cri-
terion. If the index is required to seleet all these children who showed
an unsatisfactory change in arm girth, it must identify about 96 per-
cent of the boys and.the same percentage of the girls included in the
study.

Criterion V.—The limitations of each of the four criteria which
have been studied are well recognized. Two of these criteria are
entirely dependent on clinical judgment: the other two are dependent
on growth estimates. It was, therefore, decided to employ a criterion
(Criterion V) which involves both clinical judgment and estimates
of growth, and, in addition, includes the physician’s judgment of the
child’s need for medical and dental care. In order to make the test
very rigorous, the following requirements for selection by the ecri-
terion were made: (1) The child’s general nutritional status was
Jjudged by the pediatrician to be poor or very poor at 7 years of age;
(2) the child needed both medical and dental care at the age of 7
vears when the pediatrician made the physical examinations; and (3)
each child was in approximately the lowest 10 percent of the group
of boys or girls included in the study with respeet to percentage change
in arm girth between 6 and 7 years of age.

As would be expected, only a small number of children—4 of the
365 boys and 5 of the 347 girls—on whom the index was tested, were
selected by this criterion. Examination of their anthropometric
schedules, physical examinations, medical histories, and socioeconomic
schedules indicates that these 9 children were in very poor physical
condition. Yet the index failed to identify 3 of the 4 boys and 2 of
the 5 girls. 1If it does not select these children who are extreme cases,
will 1t identify other boys and girls who are physically unfit?

The ACH Index.

The next index to be tested is the ACH Index. 1t is based on an
empirical procedure developed by the American Child Health Associ-
ation for identifying children with a small amount of musculature and
subcutaneous tissue relative to body build. According to this pro-
cedure a child may he selected as falling in the lowest 10, 14, 20, or
25 percent of a group of boys or girls of the same age and hip width.
Such selection is dependent on the difference hetween the child’s arm
girth and his chest depth relative to his hip width. In order to make
the results of testing this index roughly comparable to the findings
which pertain to the Nutritional Status Indices and to the Pryor
Tables, each of which has been arbitrarily set to identify the lowest
15 percent of a large group of boys and girls, the ACH Index has been
set to select the lowest 14 percent of a group of children of the same
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sex, age, and hip width.”® At this level only 9 of the 712 children®®
on whom the index was tested, 4 boys (1.1 percent) and 5 girls (1.4
percent), were identified by the index.

According to table 23 the ACH Index does not agree very well with
any of the five criteria.  When the index was tested on the girls, there
was maximum agreement (10.0 percent) with clinical judgment of
nutritional status at 7 years (Criterion I). On the other hand, for
three of the criteria—namely, unsatisfactory weight gain (Criterion
III), unsatisfactory change in arm girth (Criterion IV), and Criterion
V, based on clinical judgment and need for medical and dental care at
7 years of age as well as unsatisfactory change in arm girth—mnoune of
the girls selected by the criterion were identified by the ACH Index.
It was somewhat more efficient in identifying boys, but the maximum
agreement was only 25 percent (Criterion V).? In other words,
evidence derived from this study indicates that the index is not suf-
ficiently sensitive because it identified so small a number of children.
In terms of the five criteria used in this study, it is also not a highly
selective procedure.

The Nutritional Status Indices.

The three Nutritional Status Indices utilize the principle of com-
paring (1) weight; (2) muscle size as indicated by the girth of the
upper arm; and (3) amount of subcutaneous tissue over the biceps
with the child’s expected weight, arm girth, or subcutaneous tissue
judged in relation to his sex, age, and body build measured in terms
of his height, chest depth, chest breadth, and hip width. The method
of computing and evaluating the child’s relative standing, or “score,”
in any one of these three anthropometric measures is deseribed in the
monograph, Nutritional Status Indices.? Table X of that publication
gives the child’s score and his relative standing in a group of his
skeletal peers of the same sex and age, but the authors do not give
instructions for interpreting the significance of the child’s standing in
terms of his physical fitness. Neither is there a definite statement
in the monograph concerning the relative value of each of the threc
indices, In order, therefore, to test the indices in terms of their
agreement with the five eriteria, it was necessary to make the following

'* supplementary table V, Appendix I, p. 102, tests the index set Lo select 20 instead of 14 pereent of the
children. It may be seen upon examination of this table that the results agree in general with those pre-
sented in table 23.

1% 713 children were included in the study, but the index could not be tested on T boy whose bitrochanteric
width was unknown.

» The ACH Index does not permit analysis to determine the percentages of the children screened by the
index in order to select all the children identified by a criterion.

2 Ree Appendix IT: (?5) Nutritional Status Indices, pp. 14-18.

2 The Nutritional Status Indices were constructed to show the number of children in 1,000, but in this
monograph the number of children in 100 is used in order to present the results in percentage form.
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04 ASSESSING THE PHYSICAT FITNESS OF CHILDREN

arbitrary decisions about both the child’s score and the three Nutri-
tional Status Indices:

1. A child has been considered selected by any one of these three
indices if his score shows him to be in the lowest 15 percent of a group
of his skeletal peers of the same sex and age as shown in Table X of the
monograph, Nutritional Status Indices.®

2. Kach index and every possible combination of the three indices
have been used in comparing the Nutritional Status Indices with the
criteria. (@) The weight index; (b) the index for arm girth; (¢) the
mndex for subcutancous tissue; (d) the indices for weight and subcuta-
neous tissue; (¢) the indices for weight and arm girth; (f) the indices for
arm girth and subcutancous tissue; and (¢) the indices for weight, arm
girth, and subcutaneous tissue have been compared with each of the
five criteria.

The results of testing these indices are given in tables 24 to 30,
inelusive.

# Nee pp. 14-16 for method of computing seore,
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72 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

Examination of these tables permits the following broad generaliza-
tions: (1) There is some variation (from zero to 7.2 percent) in the
number and percentage of boys and girls who were identified by each
of the Nutritional Status Indices or by any combination of these

indices:

| Number of children
selected by the index
Nutritional Status Index e

Boys Girls
Weight .. .. . 4 1
Armgirth_________ S - . 4 2
Subcutaneous tissue__.______. _.____ [ 24 25
Weight and arm girth__________. R None None
Weight and subcutaneous tissue. . __ .. _ 12 None
Arm girth and subcutaneous tissue. . o 12 None
Weight, arm girth, and subcataneous tissue. None None

1 The 2 children identified by both weight and subeittaneous-tisstue indices were not identifiec

girth and subcutancous-tissae indices.

1 by thearm-

(2) Probably the only index that identifies a sufficient number of
children to justify a detailed comparison with any of the five criteria

is the Nutritional Status Index for Subcutaneous Tissue,

which selects

24 boys and 25 girls out of the 364 boys and 347 girls on whom the
index was tested. It is surprising that so few children were selected
by the other six indices. Although no attempt has been made to
determine the reasons why the indices failed to identify more children,
there is some evidence that the Nutritional Status Index for Weight
and the Index for Arm Girth do not satisfactorily describe New Haven
boys and girls. According to Table X of the monograph, Nutritional
Status Indices, the scores of any large group of children tested by
either of these two indices should be distributed according to the

normal probability curve, with a mean or average score
standard deviation of 10.0.

of 50.0 and a

If a frequency distribution is made of the weight or arm-girth scores
of the boys and girls included in this study, the distribution is not
normal, the mean is not 50.0, and the spread of the scores, as measured
in terms of their standard deviation, is not 10.0.2¢ In fact, the whole
curve is shifted to the right and is skew in the positive direction.?

The reason for these differences is not known because the Nutri-
tional Status monograph does not describe the 7-year-old children
whose measurements were used in deriving the indices. Tt may be

% The mean and the standard deviation can be translated into 7/ values of 0 and I, respectively, See
supplementary tables XV, XVI, and XVII, Appendix 1, pp. 111-112, which give the observed values of the
mean and the standard deviation of the distributions of the Nutritional Status Indices for the New Haven

children included in this study.

* A personal communication from Dr. C. E. Palmer, U. 8. Public Health Serviee, states that the Nutri-
tional Status scores for Hagerstown school children also fail to approximate the normal error curve. See

Appendix 1I:(87) Palmer.
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said, however, that the New Haven children included in this study form
a selected group * and that the majority represent two quite distinet
nationality groups. About 46 percent of the children were Italian,”
and approximately 18 percent were American bhoys and girls. This
large proportion of Italian children may partly explain the failure of
the indices to identify 7-year-old New Haven boys and girls, but,
whatever the reason, the number of boys and girls selected by the
weight or the arm-girth index is so small that the value of the index
is immediately subject to question.

In table 26, which presents the results of testing the Nutritional
Status Index for Subcutaneous Tissue, it is found that although this
index identified 24 boys and 25 girls, it selected only a small per-
centage of the children identified by any of the five criteria. Indeed,
the maximum agreement between this index and the criteria was
only 25 percent. When the index is tested in terms of the percentage
of the boys or girls who must be screened in order to identify all the
children selected by a criterion, the minimum is almost 90 percent.
In other words, there can be little doubt concerning the low selectivity
and sensitivity of the Nutritional Status Index for Subcutaneous
Tissue in assessing the nutrition of these New Haven boys and girls.

To summarize:

1. The Nutritional Status Indices, either singly or in combination,
failed to select most of the children identified by any of the five criteria.

2. The maximum agreement is 25 percent for Criterion V.,

3. The maximum agreement for any of the other four criteria is
only about 14 percent.

4. In 50 (71.4 percent) of the 70 tests (five eriteria for each of the
seven Nutritional Status Indices for the two sexes) in which the
children identified by the Nutritional Status Indices (tables 24-30,
inclusive) were compared with the boys and girls selected by the five
criteria, the index failed to identify a single child who was selected
by a criterion.

5. If any of these indices is set to select all the children identified
by any one of the criteria, the minimum number of children which the
index must select in order to include all the children identified by
any of the criteria is about 31 percent; the maximum, 100 percent;
and the average, about 81 percent. In other words, there is con-
siderable evidence that the Nutritional Status Indices are neither
selective nor sensitive if any one of the five criteria used in this study
is accepted as an approximate standard of physical fitness.?

% See pp. 2711, for description of the children ineluded in this study.

27 For definition see p. 25.

% These indices have also been tested by using a criterion which selects the lowest 20 instead of the lowest
15 percent of the boys and of the girls. See supplementary tables VI-XII, Appendix I. pp. 103-109. Ir
general these tables confirm the findings based on the selection of the lowest 15 percent of the children.
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74 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

The Pryor Width-Weight Tables.

The Pryor Tables are logically an elaboration of the Baldwin-Wood
Tables which estimate a child’s weight for his sex, age, and height.
The Pryor Tables take one more variable into account in evaluating a
child’s expected weight; namely, his bi-iliac diameter. In other
words, they use two variables (height and width of the iliac crests)
instead of only one (height) in judging weight.

Although the instructions for using these tables do not prescribe

"8 method of selecting boys or girls who may be underweight or of
comparing a child with other boys and girls of the same age, sex, and
body build, Pryor has approved the use of a procedure which
approximates the one used by Franzen and his coworkers in deriving
the Nutritional Status Indices. It utilizes the principle of sub-
tracting the child’s expected weight from his observed weight and
expressing this difference in terms of the standard deviation of the
regression equation for weight on height and width of the iliac crests.?
It has been arbitrarily decided that a child is selected by the Pryor
Index if his relative standing or score by this method of scoring shows
him to be in the lowest 15 percent of a group of his skeletal peers of
the same sex and age.®

With this selection point in use, the Prvor Tables have been com-
pared with each of the five criteria. (Table 31.) Tt may be seen
from this table that there was not a close agreement between the
index and any of the criteria. The maximum agreement was 32.1
percent; the minimum, 10.8 percent. If the index is set to include
all the children selected by the criteria, the minimum percentage
identified by the index is 67.7 percent; the maximum, 97.5 percent.

One would expect this index to be as satisfactory as the Baldwin-
Wood Tables, but it must be remembered that (1) the New Haven
children on whom the index was tested may include a larger percentage
of Italian boys and girls than the children whose measurements were
used in deriving the Pryor Tables; and (2) these tables are an elabora-
tion of the Baldwin-Wood standard, in terms of the widths of the
iliac crests of a group of California boys and girls who may not be
comparable to the children included in the Baldwin-Wood Tables.
But whatever the reason or reasons, the Pryor Index is not an entirely
satisfactory method of identifying New Haven children of this age
who may be physically unfit.

¥ See Appendix L, pp. 97-98, for a detailed description of this method. See also supplementary table
XVIII, Appendix I, p. 112, for a distribution of the z/o values of the Pryor Index for the boys and girls

included in this study.
% The index has also been set to select the lowest 20 percent of the children. See supplementary table

XIII, Appendix I, p. 110.
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76 ASSESSING THE PHYSICAL FITNESS OF CHILDREN
SUMMARY

Although the four indices included in this study—namely, the
Baldwin-Wood, the ACH, the Nutritional Status, and the Pryor
Indices—differ so markedly in type that it would be manifestly unfair
to compare their performance, one fact emerges clearly from the
study: There is little agrecement between these four indices and any
of the five criteria. None of these criteria is an entirely satisfactory
standard, but the failure of the indices to identify a considerable
proportion of the children selected by all five criteria together with
the identification by the indices of an even larger number of boys and
girls who were rejected by the criteria means that the indices are
probably neither a selective nor a sensitive method of assessing the
physical fitness of the 7-vear-old New Haven children included in
this study.

Clinical Judgment

THE EXPERIMENTAL DATA

As has been stated (p. 45), it is important to determine both the
objectivity and the stability of the clinical judgment of the pediatrician
designated as “A” who made 2ll the physical examinations during
both vears of the studv. In order to Investigate this problem, 208
children (107 boys and 101 girls) * were included in a serios of check-up
examinations which were made in March and April 1936 after the
tests and examinations of the children at the age of 7 years were
completed.

These check-up examinations may be discussed under two headings:
(1) Examinations of each of the 208 children by three pediatricians,
A, B, and C, in order to study the variability of clinical judgment of
general nutritional status; and (2) reexamination of 103 (51 boys and
52 girls) of these 208 children by pediatrician A in order to measure
the stability of her judgment.

To make these tests comparable with the annual physical examina-
tions the following precautions were taken: (1) The distribution of the
nationality of the 208 children included in the check-up examinations
corresponded roughly to the nationality of the 713 boys and girls on
whom the indices were tested (table 32); (2) the three pediatricians
(two women, A and B, and one man, C) who made the examinations
were exceptionally well qualified for the task, having had similar
training and experience, especially in examining New Haven children—
a factor of considerable importance in studying the variability of
their clinical judgment; (3) each physician was provided with the
set of nstructions used by pediatrician A in completing the annual

4 A few of these 208 children, 21 boys and 18 girls, were not included in the group on which the indices
were tested.

Provided by the Maternal and Child Health-Library, Georgetown University
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physical examinations; (4) the importance

77

of following the instruc-

tions in arriving at a judgment of general nutritional status was
stressed, although the physicians did not work together before begin-
ning the check-up examinations to test their interpretations of the
instructions or to compare their methods of assessment; and finally,
(5) no time limit was set for completing an examination.

TaBLE 32.~~Nationality of 107 boys and 101 girls included in the check-up

examinations

Both sexes ‘
Nationality ! e e

i Number

Total ... ‘ 208 100.0 !
Italion ... 1 . el 43
American. . 44 21.2
Russian. - ... _________ . 18 3.7
Polish . _______ ... .. B 8 3.3 |
Irisho. ... .. i 13 6,2
Allothers. ... . __________ | 35 16.8

Boys | Girls

Percent Number | Percent iNumberi Percent

107 1 100.0 ‘ 101 i 100. 0
47 43.9 43 42.6
2 20,6 922 | 21. 8
5. i 3 50
o ‘ L D .
6 5.6 | 7 6.9
18 16.8 | 17 16.8

! Classification was based on the birthplace of 3 of the child’s grandparents. The classification “Ameri-
can’ includes not only children 3 of whose grandparents were born in the United States but also children

whose parents and 2 of whose grandparents were born here.

The routine adopted for making the observations was as follows:
On the first day of observation the child was examined by pediatrician
A On the following day he was to be examined by B, and also by C.
Unfortunately, it was administratively impossible to have A’s reexami-
nation made immediately after the three physical examinations by A,

B, and C. An interval of 13 days elapsed,
reexamined the children.
of these children according to the interval
repeat examinations.

on the average, before A

Table 33 shows the number and percentage

between A’s original and

TABLE 33.—Interval beiween the initial and repeat check-up examinations of 51
boys and 52 girls made by pediatrician A

Both sexes Boys Girls
Interval (in days) - - - —| — =
Number | Percent | Number ‘ Percent | Number ‘ Percent
[P [ | | - .
103 100. 0 51 ’ 100.0 | 52 i 100. 0
- | -
10 9.7 AETE: 3| 5.x
6 5.8 3 5.9 3 EIN
0 .0 0 ‘ .0 0 N
7 6.8 3 5.9 4 T
8 7.8 2 3.9 6| oo
16 15.5 101 19.6 6 1n.s
0 .0 0 -0 0 S
8 7.8 4 7.8 4 T
36 34.9 16 31.4 20 an
7 6.8 5 9.8 2 3
kil 4.9 1 2.0 i 4 T

% On the same day some of these children were also measured by

anthropometrists D and F. See p. 45
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78 ASSESSING THE PHYSICAL FITNESS OF CIHILDREN

It would have been more satisfactory, of course, if the repeat
examinations had been made earlier. Only a few of the children,
however, were ill during the interval between examinations, none of
them seriously enough to produce a clinically recognizable change in
their general physical condition.

Although this routine was carefully followed, it was impossible to
make all the examinations as planned. Made during school hours,
they had to be fitted into the teaching program. Likewise, children
who were examined on Friday by physician A could not be examined
by B and C until Monday. In addition, one of the pediatricians, C,
became ill and was unable to examine 52 boys and 53 girls until A
made her reexaminations. The resulting maximum interval of time
between A’s first examination and the examination made by one of
the other two physicians is given in table 34.

TABLE 34— Mazimum interval between initial check-up examination of 107 boys
and 101 girls by pediatrician A and examination by pediatrician B or C

Both sexes Boys Girls
Interval (in days)
Number | Percent | Number | Percent | Number | Percent

208 100. 0 107 100.0 101 100.0
79 38.0 44 41.1 35 34.5

0 L0 0 .0 0 .0

24 1.5 11 10.3 13 12.9

0 .0 0 .0 0 .0

0 L0 0 .0 0 0

0 .0 0 .0 0 .0

11 5.3 8 7.5 3 3.0

[ 2.9 3 2.8 3 3.0

0 .0 0 .0 0 .0

7 3.4 3 2.8 4 4.0

8 3.8 2 1.9 ] 5.9

16 7.7 10 9.3 6 5.9

0 0 0 .0 0 .0

8 3.8 4 3.7 4 4.0

36 17.3 16 15.0 20 19.8

7 3.4 5 4.7 2 2.0

5 2.4 1 .9 4 4.0

0 .0 0 .0 0 .0

0 .0 0 .0 0 .0

0 .0 0 .0 0 .0

0 .0 0 .0 0 .0

1 .5 0 .0 1 1.0

From this table it may be seen that, on the average, a period of 7
days elapsed between the physical examinations of A and B, or A and
C, although about 50 percent of the children were examined within 3
days and 38 percent during a 1-day period.

REVIEW OF THE LITERATURE

Before turning to a discussion of the variability of these findings, it
may be well to review rather briefly some of the studies bearing on this
point which have appeared recently in the literature of the subject.

One study is described in an article by Mayhew Derryberry (25)
entitled “Reliability of Medical Judgments on Malnutrition,” pub-
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lished in Public Health Reports (U. S. Public Health Service) for
February 18, 1938. The article may be summarized, in part, as
follows:

Six experienced pediatricians examined, independently, 108 11-yvear-old boys who
represented the entire 1l-year-old population—both resident and nonresident—
of an institution in New York City. There was no time limit for making thesc
examinations; the boys were usually stripped to the waist, and their nutrition was
graded according to the Dunfermline scale 3 as “‘excellent,” “good,” “fair,”
or “poor.” The physicians who made these examinations differed markedly in
the number of children they found to be poorly nourished. The number each
physician selected was as follows: 2, 6, 7, 10, 12, and 15.

“But even more confusing was the fact,” writes Derryberry, “that children
classed as malnourished by one physician frequently were not the same children
that were rated malnourished by another physician * * * 1In all there were
25 of the 108 boys rated ‘poor’ by at least one of the physicians but only 1 who was
so rated by the entire group of doctors * * * Two of the cases were given
every rating in the seale.” 3 Derryberry confirmed these findings % by the analy-
sis of a similar series of examinations made by five women physicians on 113
girls ¥ attending an institution in New Jersey.

In summarizing the results of this study Derryberry concludes that
whether or not a boy or girl is rated as malnourished depends more
on the physician who is the examiner than it docs on the actual con-
dition of the child.

Another study, made by R. Huws Jones (51) and reported in the
Journal of the Royal Statistical Society, Part I, 1938, is also con-
cerned, among other subjects, with the variability of elinical judgment.
Pertinent sections of this report may be summarized as follows:

The observations were made in three localities, Liverpool, Manchester, and
Prescot. In Liverpool 142 white bovs ¥ who were attending two schools in a
poor distriet were examined by four experienced male members of the Medical
Department of the Liverpool Education Committee. These physicians were
asked to assess nutrition as they would in ordinary routine examinations and to
place a child in one of eight nutrition grades: 5, 4+ (excellent); 4, 4— (normal);
3+, 3 (subnormal); and 3—, 24+ (bad). Although they discussed the definitions
and points of procedure before making the examinations, their judgment varied
considerably.

The results of these examinations may be summarized as follows: Although all
four physicians agreed on 34 percent of the ehildren, most of them were normal in
nutrition; the number of cases of excellent nutrition ranged from 1 to 17 and of
subnormal or bad nutrition from 8 to 23; for 12 of the 142 boys there was a differ-
ence of three or more grades in the physicians’ assessments, and for one child, a
difference of five grades. Of 30 bovs whose nutrition was graded as subnormal
or bad by one or more of the four physicians, only 3 were there by agreement of
all four.

3 See Appendix II: (25) Derryberry, p. 265.
31d.

3 There was more uniformity in the proportion of children eclassified as poor than in the previous experi-
ment, but the disagreement in the ratings of diflerent physicians was even more striking.

38 Age unknown.

37 Age unknown.
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The second series of observations were made at Manchester, where four assistant
school medical officers—two men and two women-—examined 168 boys,3® the
entire population of the senior boys’ department of a Manchester school. These
physicians classified nutrition in only one of four grades instead of eight as in
Liverpool: A, excellent; B, normal; C, slightly subnormal; D, bad. One of them
was unable to place certain boys in any but two grades and classified them as
either good or poor. Nevertheless, the Manchester inquiry in general confirms
the Liverpool findings.

The third test was made at a school in Prescot, where four male medical officers,
one from the staff of each of the four local authoritics cooperating in the study,
examined 155 boys, 3 using the Board of Education’s classification of four nutri-
tional grades. It is interesting to note that although these physicians came from
four areas, they agreed somewhat better than the physicians in Liverpool and
Manchester.

This same English study contains also an evaluation of the con-
sistency or stability of clinical judgment. This part of Jones’ report
may be summarized as follows:

Five of the members of the school medical staff of the Cheshire County Couneil—
two men and three women—examined twice each of 193 boys attending two
schools in Norwich, one in a good district and the other in a poor district. There
was an interval of a week between the first and repeat examinations made by each
physician.

Some of the results of this study are pertinent to the present discussion. In the
second examination every one of these physicians found a greater percentage of
boys in excellent nutritional condition, and four out of five found a smaller per-
centage whose nutrition was subnormal. This difference may be due to the fact
that at the initial examinations the children attending the school in the good
district were examined first, but when the repeat examinations were made the
procedure was reversed.

In other words, it is possible that after examining the boys from the poor
district the physicians were all the more impressed by the condition of the children
in the other school. Thus, the second physician, when he recxamined the same
children, decreased by about one-half the number of boys whose nutrition he
judged to be subnormal.

The analyses of these data also show that one of the five physicians changed his
assessment in 20 percent of the cases, and the other four, in 27 to 31 percent.
This means that, on the average, they placed one boy in four in a different grade at
the second examination. One of the physicians even changed a “slightly sub-
normal” diagnosis into a diagnosis of “excellent” and another an “excellent’” into
a diagnosis of “slightly subnormal.” Further analvsis shows that for children
found fo be maluourished by one or more physicians, consistency of jndgment
varied from 8 percent for the first physician to 70 pereent for the fourth.

These findings were veritied by the results of a second experiment undertaken
at Bolton, where two local school medical officers and three others (three women
and two men physicians) from Leigh, Southport, and Wigan conducted the ex-
aminations of 200 boys * under conditions which were similar to those at Norwich,
with the exception of the fact that the differences between the boys from the
good and the poor districts were not so great.

The results of this study confirm in general the investigation made at Norwich,
although the consisteney of clinical judgment at Bolton was greater, owing in part

3 Age, race, and sociceconomic status unknown.
3 Age, race, and socioeconomic status unknown.
4 Age unknown.
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to the fact that a larger percentage of the boys in Bolton were normal in nutrition.
Thus, three of the physicians were consistent in 50 percent of the cases of sub-
normal nutrition, the others in 70 and 76 percent, but one physician changed a
child two grades—from “bad” to “normal.”

In this article Jones summarizes his findings on the subject of clinical
judgment, in these words:

Perhaps the most important part of the work reported in this paper is that
concerned with the reliability of clinical assessments. It has been shown that the
distribution of nutrition found in a given population, and the number and identity
of the boys assessed subnormal, are largely dependent upon the particular doetor
who makes the assessments. The doctors compared in this inquiry were, with one
exeeption, persons of long experience, and all were urged to take as much time as
they wanted over the asscssment of each boy. Nevertheless, these doctors show
important disagreements not only with each other but also with their own assess-
ments of the same population after & short time interval. The present criticism is
directed against the method, not against the doctors concerned; in fact, the care
these doetors would take, knowing the purpose of the inquiry, leads one to fear
that the results set out in the previous pages may show the position in an unduly
favorable light. * * =*

As a result of this inquiry, one may venture to claim that the method of assess-
ing nutrition at present followed by school medical officers, on the direction of the
Board of Education, is unreliable. The results obtained by that method are, to
say the least, of doubtful value.t

Investigations by Betenson (8) and Herd (46) confirm these find-
ings. Betenson writes:

The experiment of mine which he [Harris #] was good enough to mention was,
T think, the first of this nature tc demonstrate what faulty conclusions can be
arrived at by various doctors using a classifieation which had no scientific basis
at all. I expect you know that our Board of Iiducation in London about 3 vears
ago wished us to classify all our school children into four categories called (A)
excellent, (B) normal, (C) slightly subnormal, and (D) bad, and it was on pur-
pose to find out how a definite area in South Wales was responding to this classi-
fication that I suggested that threc medieal men, one from each county, and the
same of medical women should meet together in one of my schools.  The meet-
ing accordingly took place, the children were selected unknown to any of us by
a school nurse, and these children passed in turn before all six of us, who were
spaced quite a considerable distance apart from one another in a fairly large
room, the object being that we should not have any discussion at all on any
of the children or see one another’s classifications until all the 100 had been seen.

When these examinations were completed, the average agreement
between any pair of observers was found to be as low as two out of
five.®

The other investigation reported by Herd (46) showed clinical
assessment by medical officers to be “absolutely fallacious.” Thus,
in one test in which 36 children were graded as excellent, only 3 were

4 See Appendix II: (51) Jones, p. 33.

42 See Appendix IT: (44) Harris, p. 226.
4 See Appendix II: (44) Harris, p. 226.
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Provided by the Maternal and Child Health-Library, Georgetow; University



' Provided by the Maternal and Child

82 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

agreed upon by all the medical officers, and the variability was even
greater in the normal and slightly subnormal nutritional groups.*

Each of these studies has certain limitations. For example, the
interval between the physical examinations was too long in the
Cheshire County experiment; Derryberry did not indicate the length
of time which intervened between the examinations made in New
York City; and-different numbers of nutritional grades were used in
Liverpool and in Manchester, so that the findings for these two cities
are not directly comparable. Similarly, no information is available
concerning the socioeconomic status of the children examined in the
study reported by Herd. Even more important is the fact that in
some instances, so far as is known, there were no detailed instructions
for making the physical examinations; this seems to be the case in
Jones” investigations. Nevertheless, in spite of these shortcomings,
the studies all indicated that clinical judgment is liable to considerable
error and that as a result it is not always a satisfactory eriterion of
physical fitness.

Do the check-up examinations made on some of the boys and girls
included in this study confirm these findings?

VARIABILITY OF CLINICAL JUDGMENT IN THE PRESENT
STUDY

In answering the question asked in the preceding section it should
be borne in mind that pediatrician A made all the annual physical
examinations during both years of the study. Consequently, it is
important to know how her clinical judgment of nutrition compares
with the judgment of the other pediatricians, B and C. This problem
is, of course, somewhat different from the one in which Jones, Derry-
berry, Herd, and others were interested, because they were concerned
with the variability and reliability of clinical judgment as such,
rather than with the accuracy of one pediatrician’s judgment.

It will be remembered in this connection that A, B, and C each
cxamined 208 7-year-old children—107 boys and 101 girls—and that
they graded nutrition as excellent, good, borderline, poor, or very
poor (See p. 36).

Table 35 shows the results of these examinations. In evaluating
this table it is well to keep in mind the fact that if clinical judgment is
to be used as a criterion of physical fitness for identifying children in
need of medical attention or nutritional assistance, it is especially
important to consider the number of boys and girls each physician
judged to be in poor or very poor nutritional conditon. This table
indicates that the pediatricians disagreed concerning the number of

# This statement is contained in a discussion of a paper by Woolham.  See Appendix II: (126) Woolham,
p. 260.
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children. especially boys, whom they placed in these two nutrition
grades. A selected 8: B, 41; €, 22 of the 107 boys as poorly or very
poorly nourished.  (Corresponding figures for the girls are A, 13;
B, 22;and C, 18.) %

TABLE 35.— Nutritional status of 107 boys and 101 girls as estimated by pediatri-
clans A, B, and C at the check-up examinations

Boys (tirls
Pediatrician— | Pediatrician—
Nutritional status T I I
A B C ; A . B | C
iNum-1 Per- \Num-| Per- |[Num-| Per- |[Num-| Per- [Num-| Per- |[Num-| Per-
ber | cent | ber | cent | ber | cent | ber | cent | ber | cent | ber | cent

|
100, 0 107 1100.0 . 107

STotal 07| 100.0 101 100.0 161 100.0 101 1m0
Excellent_. ... Po2l19 5y 28 4. 31 30! 4l 40, 10! 99
Good_ .. .. M %1 19158 13 3403306 20198 14 139
Borderline__ 6% 635, 410411 68 518005 55l skdl| 59 54
Poor . ... ... 81 75 w0 24 2 13 120 201i198! 18 I8
Very poor 0! .o i 9| 0 0 .0 2 20 0 .0

These findings should be interpreted cautiously, for they do not
indicate how frequently the three pediatricians agreed on any one
child’s nutritional status. For example, it is impossible to determine
from the preceding table whether the cight boys sclected by A were
also selected by B or by C. Table 36 * answers these questions for

# A and C did not select any children as very poorly nourished; B identified 2 girls and 1 boy. One may
infer from these figures eifher that the physicians agreed that very few of the children were very poorly
nourished or that they were classifying the children into 4 instead of 5 nutritional grades.

#8 This table has been derived from a large number of more detailed tabulations. It may be used to derive
additional information concerning the check-up examinations. For example, it is possible to determine the
number of boys A eclassified as poorly or very poorly nourished whom B placed in one of the other nutri-
tional grades, and the number of boys B classified as poorly or very poorly nourished whom A placed in one
of the other grades. 1t is also possible to ascertain the total number of boys B graded as in borderline, good,
and excellent nutritional condition, as well as the number A placed in these 3 grades. Thus, A classified 8
boys as poorly or very poorly nourished; 5 of these 8 boys were also judged to be poorly or very poorly
nourished by pediatrician B. In other words, B placed 3 of these 8 boys in one of the other 3 nutritional
grades; likewise, the 36 out of 41 boys B graded as poorly or very poorly nourished, A placed in one of the
other nutritional grades. Similarly, if A judged 8 boys to be poorly or very poorly nourished and she exam
ined 107 boys, she must have placed 99 boys in the other nutritional grades, and so forth. These figures
form the necessary data for making fourfold tables of the following type:

Assoctation between the estimales made by pediatricians A and B of the
nutritional status of 107 boys at the check-up examinations

i Estimates by pediatrician B

Estimates by pediatrician A ‘
Poor or | Gthert - Total

Very poor |

o ‘ |
Poor or very poor 5 3 8
Other .. ) ‘ 36 63 | 99

Total. . ... 41 66 ' 107

L “Other” included children whose nutritional status was estimated as excellent, good, or
borderline.
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only two grades, poor and very poor nutrition.* For example, it
shows that both A and B selected 5 boys as poorly or very poorly
nourished, although A classified a total of 8 and B, 41 boys in this
grade; C selected 22 boys but agreed with A on only 3 as being in poor
or very poor nutritional condition. Similarly, A and B and A and C
also identified 9 girls as poorly or very poorly nourished, although A
placed 13, B, 22, and C, 18 in these nutritional classes.

TABLE 36.——Agreement among pediatricians A, B, and C in their estimates of poor
or very poor nuiritional status among the 107 boys and 101 girls al the check-up

examinations
Boys i QGirls
Pediatricians : : —
Number Percent = Number Percent

I .

1 |
8 7.5 13 12.9
41 38.3 22 21.8
22 | 20.6 | 18 17.8
5 4.7 ! 9 8.9
3 2.8 | 9 8.9
18 16. 8 14 13.9
3 2.8 8 7.9

It is clear from these tables that A was the most conservative and B
the least conservative of the three pediatricians, and that variability of
clinical judgment appears to be considerably greater for the boys than
for the girls.

It is interesting to reexamine this material also in terms of the
amount of disagreement between the nutritional ratings made by two
pairs of observers—namely, A and B, and A and C—without taking
into account either the nutritional grades or the direction of the differ-
ences; that is, whether B or C graded a child as better or more
poorly nourished than A.

According to tables 37 and 38, if the pediatricians disagreed, their
judgment usually differed by only one grade. It should be remem-
bered, however, that a difference of one grade may determine whether
a child is or is not selected as poorly or very poorly nourished and in
need of medical attention or nutritional advice and assistance.

TaBLE 87.—Difference between the estimates made by pediatricians A and B of the
nulritional status of 107 boys and 101 girls at the check-up examinations

Boys Girls
Difference in estimates
Number Percent Number Percent
Total. - 107 100.0 101 100. 0
44 41.1 57 56. 4
62 58.0 43 42.6
1 .9 1 1.0

i See supplementary tables XIX-XXIV, Appendix I, pp. 112-114: for a more detailed analysis of the phy-
sicians’ ratings.
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TasLE 38.—Difference between the estimates made by pediatricians A and C of the
nutritional status of 107 boys and 101 girls at the check-up examinations

Boys Girls

Difference in estimates
Number Percent Number Percent

Total ... 107 100. 0 101 100.0
None. __ 63 58.9 64 63.4
1 grade .. 44 41.1 37 36.6
2 grades_ 0 .0 0 L0

At this point in the discussion it may be well to ask, in summary,
how frequently these threec physicians agreed concerning a child’s
nutritional status. Table 39 shows that they agreed on 31 of the 107
boys and 46 of the 101 girls, but 22 of these 31 boys and 32 of the 46
girls were in borderline nutrition. To express these findings somewhat
differently: The agreement between the three pediatricians was least
satisfactory for children who deviated markedly from the average;
namely, those who were judged to be good or excellent in nutrition
and those whose nutritional status was poor or very poor. All this
evidence confirms the findings of Jones, Derryberry, Betenson, and
others * that clinical judgment of nutrition is subject to considerable
variation and is not always consistent.

TABLE 39.— Extent of agreement among pediatricians A, B, and C in their estimates
of nulritional status of the boys and girls at the check-up examinations !

Children on whom 3 pediatricians agreed

Estimates of nutritional status Boys (rirls

.
Number Percent Number |, Percent

0 0.0 0! 0.0
7 6.5 | 8 79
22 | 2.6 32 317
2| 19 6 59
0 o0 B 0

! The 3 pediatricians agreed on the ratings of 31 of the 107 boys and 46 of the 101 girls included in the check-
up examinations.

STABILITY OF CLINICAL JUDGMENT IN THE PRESENT
STUDY

Although A often disagreed with B or C, her own judgment was rela-
tively stable. The findings at her first and repeat physical examina-
tions of 103 children, 51 boys and 52 girls, are shown in table 40.
This table indicates that at each examination A classified about the
same number of boys in good and borderline nutritional condition, but
did not identify the same number as likely to be poorly nourished.

4 See Appendix II: (91) Roberts. Stone, and Bowler. See also references given on pp. &7,
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The table also shows that A’s judgment was probably less consistent
for girls than for boys.*

TaBLE 40.—Estimates made by pediatrician A of the nutritional status of 51 boys
and 52 girls at the initial and repeat check-up examinations

Boys ‘ Ciirls

Nutritional status l Initial examination

Repeat ﬂnmination‘ Initial examination | Repeat examination
|
- |

51 100.0 52 100

i

| | . I -

| Number | Percent ‘ Number | Percent ' Number ; Percent | Number = Percent
i ;

Total__._____ 51 100. 0 | 0 52 100. 0
Excellent 0 0.0 | 0 0.0 2 3.8 2 3.8
Food 13 25,5 11 27,5 16 30.8 14 26.9
Borderline 34 66. 7 35 63. 6 28 53.9 34 65. 5
aor 4 7.8 i 2 3.4 6 1.5 2 3.8
Very poor 0 .0 0 ‘ L0 0 .0 0 .0

The association between the nutritional ratings made of each child
at the examinations designed to check the stability of the pediatrician’s
judgment is shown in tables 41 and 42. These tables indicate that
A’s judgment was most stable for boys and girls in a borderline nutri-
tional condition and least stable for those who were likely to be poorly
nourished.

If these tables are examined in terms of the number of boys or girls
who were placed in the same nutritional grade at both initial and
repeat physical examinations, expressed as a percentage of the number
who were placed in this grade at the initial examination, it may be seen
that at the repeat examination A gave a borderline nutritional rating
to about 88 percent of the boys whom she placed in this same grade
at the initial examination; a good rating to about 77 percent and a
poor nutritional rating to only 50 percent of the boys classified in this
grade at the initial examination. Corresponding figures for the girls
were about 89 percent, 69 percent, and 33 percent, respectively. In
other words, there is considerable evidence that A’s judgment was
least stable for the children whom it was most important to identify;
namely, those who were likely to be in poor nutritional condition.

TABLE 41.—Association between the estimates made by pediatrician A of the nuiri-
tional status of 51 boys at the initial and repeat check-up examinations

Estimates at repeat examination
Estimates at initial examination I T — Total
Excellent Good ‘ Borderline | Poor . Very poor

Exeellent. . ____ . _____ . - 0 0 0 ‘ 1] 0
Good.. ____..____. - 0 10 - 3 1} 0 13
Borderline . _____ 0 4 30 0 0 34
Poor__ ... I 0 0 2 2 0 4
Very poor.. ... ... _. 0, 0 0 0 ‘ 0 G

Total ... ... 0 ‘ R P 35 2! 0 a1

# The number of boys and girls classified as poorly nourished is stmall and the results must be interpreted
cautionsly.
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TaBLE 42.—Association belween (he estimates made by pediatrician A of the nutri-
tional status of 52 girls al the initial and repeat check-up examinations

Estimates at repeat examination
Estimates at initial examination S e o s e e otal
¢ Excellent Good | Borderline Poor Very poor
Excellent. ... .. .. . 5 9! ol 0l 0 0 9
Good.. ... _._.__. 0 e 5 0| 0 16
Borderline_._.._.._.. - 0 3 25 1 0 0 28
PoOr. ... 0 0| 4| 2 0 f
Verypoor . 0 0 i 0 } 0 (U 0
Total. ... .__......... 2 14 | 31 9| 01 52

In interpreting these findings it is well to bear in mind that the
pediatrician who made all the examinations in this study was excep-
tionally well-trained and had had considerable experience in examin-
ing school children, particularly boys and girls living in New Haven.
Certainly her clinical judgment is as satisfactory as that of many
other physicians. It is also well to point out that even if her judg-
ment was not always consistent and objective, it is probably a more
satisfactory criterion than the individual judgments of several phy-
sicians would have been. A real advantage exists, therefore, in having
had the clinical data for this study collected by one observer.

Nevertheless, the evidence indicates that A’s judgment was liable
to considerable crror and should be followed with reservations as a
criterion for evaluating indices of physieal fitness or nutrition.

OPINIONS AND RECOMMENDATIONS OF OTHERS

To sum up this discussion of clinical judgment, it is illuminating
to survey the opinions and recommendations of other investigators.

Various writers have pointed out the nccessity for improving the
clinical examination. Lishman states it this way:

We have tended in the past to rely too much when making our assessment
upon ‘“‘general impressions,” and the more striking skeletal defects arising from
insufficient food, as distinet from imperfect functioning of the many processes
involved in nutrition, to the exelusion of specifie signs of probable nutritional
deficiency revealed after questioning the parent or teacher and examining the
child.50

Brewer is more specific in his eriticism.  He points out that the
average physician has been taught in medical school to diagnose
pathological conditions and has had limited experience in examining
healthy children. Brewer continues: “ * * * though we have
hundreds of specialists in children’s discases, we have few in children’s
health and these few are not counted as specialists unless they approach
their function through pathology.”

50 See Appendix IT: (58) Lishmaxz, p. 341,
1 8ee Appendix 11: (13) Brewer, p. 93.
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The White House Conference of 1930 has pointed out the necessity
for making seriatim examinations and appraising the individual child
in terms of the progress made between examinations. Improvement
in his condition, the Conference reported, is often of far greater signifi-
cance than status at the moment.?

The Lancet takes a less conservative attitude in an editorial on the
variability of clinical judgment of nutrition. This editorial interprets
the problem as an “indictment of a system, not of the medical assessor,
of whom the impossible, it seems, is being asked.”’ 5

Stuart, in a more detailed discussion, writes:

The eclinician is constantly comparing one child with a composite picture of
children of similar age. This picture includes a wide range of variations which he
has come to expect on the basis of experience. The wayv any one physician will
interpret a child will depend both upon the accuracy of his observations and upon
the extent and type of his personal experience.

Eliot illustrates this aspect of the discussion in writing of the phys-
ical examinations made of Puerto Rican children by physicians ac-
customed to judging the nutritional status of New Haven, Conn.,
school children:

That the usual standard of gauging the physical condition of the children was not
adhered to (because of the preponderanee of poorly nourished children), but that
a standard based on the range within the group itself was unintentionally suh-
stituted, will be shown later. * * *

It was without guestion the intention of the physicians who made the examina-
tions in Puerto Rico to use the same standards for estimating subcutaneous fat as
they had used in similar studies in New Haven, and so to have comparable data
from the two places. However, in the face of the preponderance of poorly nour-
ished children and the searcity of really well-nourished ones, the judgment of the
physicians with regard to estimating amounts of subeutaneous fat rapidly became
warped, and unintentionally there occurred, in conformity with the variations
within the group, a definite readjustment in their whole scale of values, as has been
pointed out. Children who in New Haven would have been considered to have a
“fair’’ amount of subeutaneous fat, were, because of this unconseious readjustment
of standards, reported as having a “good” amount, and those who in New Haven
would have been considered to have a “poor” amount were reported as having a
“fair’” amount. There is little doubt that the ratings of the fat of these Puerto
Rican children are high as compared with the ratings given in New Haven by the
same physicians.’

In discussing the situation in England, Herd expressed the same
point of view:

All children inspected in the routine age groups are assessed by the medical

officers in regard to their state of nutrition * * * This assessment is an
attempt to gauge the general physical condition of the child, as apart from specific

52 See Appendix IT: (119) White House Conference on C'hild Health and Protection, pp. 296, 300-301.

53 See Appendix I1: (107) State of nutrition, p. 1258.

3 See Appendix IT: (111) Stuart, p. 195.

5 See Appendix II: (116) U. 8. Children’s Bureau, Publication No. 217, p. 25. Sce also Green (43) for
discussion of this same subject.
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defects. Some defects would count little or not at all in such an assessment, e. g.,
defects of the senses; on the other hand, the presence of a generalized defect like
anemia would naturally place a child in a low grade nutritionally. Assessment
is made partly by static qualities—stature, bulk, skin, color, muscle tone, etc.—
partly by dynamic qualities—alertness, general liveliness, and activity. These
qualities are not measurable, except stature and bulk, and it is even questionable
whether such measurable quantities should he given much weight in the decision,
especially stature, which is so eminently a hereditary quality. Assessment there-
fore has to be decided by individual judgment, based upon past experience. There
Is room therefore for considerable difference in the assessments made by individual
medical officers and of this a good deal of evidence has been found.s

In other words, according to Catheart:

There is no reliable objective measure of the state of nutrition. The physiecal
measurements of the child do not give much help and the other gencerally accepted
signs are in the main subjective, the gloss of the hair, the bloom of the skin, the
brightness of the eye, the alertness of response, and so on. Each doetor forms his
own mental standard and judges the children by this subjective measure. All
subjective measures are liable to great distortion. They seem, no doubt, to the
individual to be fixed and sure, but are indeed fluid. His judgment is warped by
his immediately preceding stimulus. If he has examined a group of children who
are fit and well and the next group is less satisfactory, he ranks the second group
lower than he would have done had the first group been only very moderate. Until
some objective standard can be devised it is quite impossible to expect any uni-
formity in assessment of nutrition in a wide area. Too often, as Bacon has said,
the cye of the examiner “is bedewed with human passion.”

An Interesting discussion of this aspect of the problem is also con-
tained in a book entitled “National Fitness,” edited by F. Le Gros
Clark. 1In this report the author discusses the clinical significance of
the term “normal nutrition” in these words:

We arranged for a letter to be sent to a number of school medical officers,
asking them to explain to us how they and their assistants interpreted the term
“normal” in their reports. Did the term imply that the children so classified
reached a fair average standard for the district considered, or did it imply in
their minds that the children approximated to a certain ideal standard? * * *

Fourteen of the officers * * * geemed * * * to mean by normal no more
than a fair average for their area. One from a midland borough says: “Normal
nutrition implies a fair average for the child population of the elementary schools
of the area; it does not imply that the child so classified reaches any ideal standard
of fitness.” His colleague in a northern borough savs much the same: “My own
impression is that, in the absence of any accepted standard for the assessment of
nutritional conditions, one is bound to be influenced by the general average
standards of the children examined.” A third from a southern borough gives his
opinion that “the word normal as used in the service clearly means average or
that usually seen.” But even those who suggest that normal means to them the
approximation to some ideal, frequently qualify their statements. Thus a doctor
from a southern county remarks: “Normal nutrition * * * implies that the
medical officer reviewing the child is satisfied that the child’s condition is satis-
factory in regard to nourishment, taking all the factors into consideration.’”

%8 See Appendix IT: (64) Manchester [England] Education Committee, p. 11.
7 See Appendix II: (17) Catheart, p. 18,
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“Normal,” says a northern borough officer, “is interpreted as apparently satis-
factory, 7. e., not showing any apparent evidence of malnutrition.”

Actually, out of the 24 replies which were unambiguous, 4 seemed to define
normal as in some respect “corresponding to an ideal in the mind of the officer
examining.”” The remainder of the replies either qualify their statements or
imply that the normal is at best the average for the child population of today,
which is scarcely a high average; it has been described by many as a debased
average.

We invite the reader’s attention to further quotations from these same letters,
if he would ponder the absolute confusion under which the whole problem is
submerged. ‘I disapprove of the whole system of notation, particularly in its
use of the word ‘excellent.” The idea of supernormal nutrition repels me, for
[ don’t believe it can exist” (northern borough). “The whole question of mal-
nutrition depends upon the medical examiner”” (northern borough). “I am in-
clined to think that the quality [¢. e., of the term nutrition] is so indefinite as to
make it impossible to obtain a precise standard in any way applicable” (southern
county). “I don’t know what normal as applied to nutrition means. T wish T
did” (northern borough).

[The author continues] * * * if the whole idea of this “nutrition assessment’”’
creates such discomfort among its many officers, why on earth has the board
insisted with such regularity on wasting their time in a valueless survey? 58

Roberts emphasizes another aspect of the problem. She writes:

The physician’s rating is the only one that attempts to recognize qualitative as
well as quantitative aspects, and this is too subjective a method to be of value in
situations where such rating scales are most desired.

Wilkins is even more forceful in his eriticism:

We may well ask whether anyone is justified in professing to be able to assess
such a multiple functional complex during a few minutes’ inspection of a child.
In my opinion it amounts to little more than guesswork. * * * I contend that
* * * the anatomical standards of the art student are an infinitely truer guide to
nutritional normality than those of practitioners and medical officers who rely
on the presence or absence of the usually accepted pathological signs.s0

The periodical, The Medical Officer, in a recent editorial, raises
the same question.

There is every justification for the author’s [R. Huws Jones] ¢ finding that “‘the
method of assessing nutrition at present followed by school medical officers is
unreliable. * * *° He leaves his readers with a fundamental question.
Is the state of nutrition an entity capable of valid measurement? Many of us will
answer this question with an emphatic “No.” He does not believe that our in-
spectors are wanting in skill but he does believe that knowledge has not vet ad-
vanced far enough to provide us with a reliable vardstick which will give reason-
ably consistent results when accurately applied.t?

8 See Appendix II: (20) Clark, p. 127-134.

% See Appendix II: (89) Roberts, p. 71.

8 See Appendix II: (121) Wilkins, pp. 145, 147.

6t See Appendix IT: (51) Jones.

&2 See Appendix II: (74) Nutrition of school children, p. 64,
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Dunstan expresses the same opinion when he writes:

These returns, being based on qualitative estimates, can never be more than
measures of the variability of the personal equation.$8 * * * Tt ig clear that
some mensurational vardstick will need to be devised which will record and
classify the physical status of the children by quantitative means.

In summary, a passage from the report of the Chief Medical Officer
of the Ministry of Health of Great Britain gives weight to the findings
of this study of New Haven children. The Chief Medical Officer
writes:

The assessment of the state of nutrition by eclinical examination is beset with
many difficulties because this method of evaluation involves reliance not on
objective data but on subjective impressions and on the personal competence of the
investigator. The standards of the examiner, as well as the results which he
ohtains, are mental concepts and therefore incapable of precise objective meas-
urement. While different physicians will probably be in general agreement con-
cerning children who are either very healthy or grossly malnourished, slight
differences are likely to occur with children less clearly differentiated. The
decision given will depend on the skill, experience, and judgment of the physician.
If his coneeptual standards remain reasonably constant cousistent results will be
obtained. But the constancy of the criteria of different clinicians is variable.
They are liable to vary with the opinion of the physician, with the influence of
his surroundings, and with his most reeent clinical experience."

The practical importance of this whole topic is outlined by the
Committee Against Malnutrition:

In discussing the nutrition and health of school children, we have first to ask
by what standard they are being judged. What is the optimum physique and
health of a normal child? It is clear that, until we know this, we are comparing
our children with a standard that may be “debased;” i. e., well below the optimum.

Meanwhile, it has been pointed out (1) that the conception of “malnutrition”
as laid down for the school medical service is very unsatisfactory to the scientific
mind; (2) that, however strenuously the officers may work, the school medical
cexaminations are not adequate for assessing how far the children are actually
undernourished; and (3) that there is grave cause for suspecting that the figures
returned in different areas for “malnutrition’” depend greatly on the subjective
and personal impressions of the officers and have very little objective and scientifie
validity. * * * Tf our findings are correct, then it is clear that official figures,
whatever else they may reveal, do not supply an answer to the vital question—
how far are the children of this country underfed and malnourished?

5 Returns from 34 classified areas exhibited widespread variation and a disconcerting degree of variability
in assessment of nutrition. See reference to Memorandum of Committee Against Malnutrition, Oct. 1938,
contained in Appendix IT: (29) Dunstan, p. a5,

6 See Appendix II: (29) Dunstan, p. 55.

65 See Appendix II: (42) Great Britain Ministry of Health, Annual Report of the Chief Medical Officer,
po. 164-165,

86 See Appendix IT: (78) Nutrition of School Children, Committee Against Malnutrition, p. 25,
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THE NEED FOR IMPROVING CLINICAL JUDGMENT

If, as the preceding discussion indicates, the elinical examination
as it is usually made does not satisfactorily assess the child’s physical
fitness, how can it be improved? ¥ How can the examination be made
more objective and stable? Can its value be increased without the
addition of a number of expensive or elaborate laboratory procedures?
What items in the physical examination are most accurate? Which
ones are most likely to influence the pediatrician’s judgment?

In order to answer these and related questions, analyses were made
not only of the variability and stability of clinical judgment of gen-
eral nutritional status but also of the specific clinical items which
went to make up the physical examination. The interrelationships
between these items have also been studied, as well as their correla-
tion with the physician’s judgment of the child’s nutritional status.
A subsequent report will incorporate findings on these points and
will attempt to point out which clinical findings are most reliable and
which ones are most likely to influence the pediatrician’s judgment
of the child’s fitness. Does the physician agree with other physicians
concerning such findings as the condition of a child’s tonsils, his
musculature, his subcutaneous tissue, the condition of his mouth and
skin? Are his own findings stable? What value or welght does he
give each one of these items in arriving at a final judgment of the
child’s fitness? Is he influenced by the child’s size, by the color
of his skin, by his posture, or by the child’s attitude or his mental
alertness?

A study of such questions as these may prove of value in indicating
some of the problems of assessing physical fitness. As has been pointed
out editorially in the Lancet (see p. 88), it is not the clinician who is
at fault but the method which he is asked to use and the conditions
under which he must work.

Is it not possible to develop more objective standards? For ex-
ample, what is meant by enlarged tonsils? What is a satisfactory
amount of subcutaneous tissue for a 7-year-old child? Do boys of
this age have less subcutaneous fat than girls? Such questions as
these must be answered either by establishing new norms or by de-
riving and employing better techniques, if the clinical examination
1s to be improved and the child’s fitness is to be more satisfactorily
assessed.

" Recent attempts to improve the clinical examination include such studies as those of Lishman in
England and Glazier in Boston, See Appendix 11: (57) Lishman and (37) Glazier. Efforts are also being
made to employ more specific and elaborate tests and thus make the clinical examination more detailed as
well as more objective., See Appendix II: (10) Boone and Cioceo, (52a) Kruse, Palmer, Schmidt, and Wiehl,
and (102) Schmidt.
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On the other hand, even if such tools—new norms and better tech-
niques—are available, they may be exacting and expensive to apply,
requiring, as they do, claborate, costly equipment. In addition, the
expense involved in making satisfactory periodic examinations of a
large group of hoys and girls is prohibitive for most communities
the present time. For these reasons indices of body build and other
preliminary screens have been developed.

The four screening methods tested in this monograph have not
proved eflicient. Some other procedures must be found.

enm—
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Summary

Two methods of evaluating physical fitness: (1) Indices of body
build, as exemplified by the Baldwin-Wood Weight-Height-Age Tables,
the ACH Index of Nutritional Status, the Nutritional Status Indices,
and the Pryor Width-Weight Tables; and (2) clinical judgment of
general nutritional status have been tested in order to determine
both their sensitivity and their selectivity,

The observations were made of 713 7-year-old children (365 boys
and 348 girls) who were attending the public or parochial schools of
New Haven, Conn., from September 1934 through May 1936. The
boys and girls were first examined when they were 6 years of age.
The observations included a physical examination made by one well-
trained pediatrician, anthropometric measurements taken by one
anthropometrist, and socioeconomic data obtained at home visits
made by economic analysts. A second set of examinations were
made a year later by the same pediatrician and anthropometrist, and
by another group of economic analysts. In addition, the boys and
girls were weighed at frequent intervals during the course of the
study. Toward the end of the observational period, the objectivity
and stability of (1) the pediatrician’s judgment of general nutritional
status and (2) the anthropometric measurements were studied.

The indices have been tested when the child was 7 years of age by
comparison with five criteria, which involve elinical judgment of
general nutritional status, need of medical and dental care, and an
estimate of the child’s gain in weight and change in arm girth. These
criteria have been based on observations made of the children at
both 6 and 7 years of age and on periodic weighings made at frequent
intervals during a 19- or 20-month period of observation.

The results of the study may be summarized as follows:

1. In terms of any of these five more or less satisfactory criteria of
physical fitness, none of the four indices of body build (the Baldwin-
Wood Index, the ACH Index, the Nutritional Status Indices, and
the Pryor Index) proves an efficient method of identifying children
included in this study who, according to the criteria, are likely to be
physically unfit. The indices are neither selective nor sensitive, as
they fail to identify a considerable number of boys or girls whom
a given criterion selects as likely to be in need of medical care or
nutritional advice and assistance, and, in addition, they often identify
children who were not selected by the criterion.

94
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2. The clinical judgment of the pediatrician who made the examina-
tions was liable to considerable error, in terms of both the variability
and the stability of her judgment. This evidence confirms other
studies and points to the necessity of improving the physical examina-
tion, particularly if need for medical care is to remain an objective of
child-health programs. The importance of some measure of the
child’s growth, such as periodic weighings, is emphasized and the
fundamental importance of the child’s dietary habits is stressed.
Any evaluation of physical fitness must include as a minimum these
three aspects of the child’s well-being—mnamely, his physical condition
as found at clinical examination, his growth and development, and
his dietary habits—if a more satisfactory assessment of physical fitness
is to be made.

If this result is to be achieved, constant interchange of information
and close cooperation of specialized skills are needed between pro-
fessional workers who are in a position to contribute to the appraisal
of the physical fitness of children.

Orr, director of the Imperial Bureau of Animal Nutrition, Rowett
Institute, Aberdeen, emphasized this need in one of the Harben
lectures he delivered recently at the institute. He said:

The problems we have been discussing will not be solved until the laboratory
worker, the expert clinician, skilled in detecting the earliest deviations from health,
and the school medical officer, who has to deal with large numbers of children, the

majority of whom are “border-line” cases of malnutrition, cooperate and pool
their knowledge and experience.®

6« See Appendix II: (?6a) Orr, 1. 23.
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Statistical Methods

PROCEDURE USED IN DETERMINING A CHILD’S STAND-
ING OR SCORE FOR THE PRYOR WIDTH-WEIGHT
INDEX

The procedure used in determining the child’s standing or score for the Pryor
Width-Weight Index corresponds approximately to the procedure employed by
I'ranzen in deriving the Nutritional Status Indices scores except that the standard
deviation of the multiple-regression equation for weight on height and width of
the bi-iliac crests is unknown. It has, therefore, been approximated by deter-
mining the differences between the observed weights and the theoretical or ex-
peeted weights of all the children of each sex included in this Children’s Bureau
study, squaring these differences, and dividing by the number of boys or girls.t
It would have been preferable to derive this statistical constant from the differ-
ences between the observed weights and the expected weights of the children
from whose measurements the Pryor Index was derived or, better still, from
the formula for the standard deviation of the regression surface, had the necessary
data been available. Although this procedure necessarily introduces a certain
amount of error, it furnishes a method for elassifving the children according to
the Prvor Index.?

In applyving this method, it was necessary to calculate four such standard
deviations, since the Pryor Tables define age at the nearest birthday, instead of
age at the last birthday as in this study.

The computed standard deviations and the number of children on whose meas-
urements they have been based are as follows:

Number of children
hamde whose observations
Sex Age (at nearest birthday) ;g‘i?,;lﬁgg were used in com-
¢ puting the stand-
ard deviation !
Males. ... .__._._ _ ... AU 7years_ . 4.20 360
& vears. ... - 6. 13 26
Females ... _. . I Tvears. . ... B R 5.19 2349
i 8 vears. 5.36 16

1 Observations of 39 children (21 boys and 18 girls) who were included in the check-up physical and anthro-
pometric examinations but who were excluded from the group of 713 children on whom the 4 indices were
tested, were included in making these estimates. This fact explains the difference between the number of
children on whom the indices were tested and the number whose measurements were used in calculating the
standard deviation.

2 1 girl whose height exceeded the measurements given in the table was excluded.

1 The number of degrees of frcedom was taken into account in calculating the standard deviations.
2 This procedure has been approved by Dr. Pryor in a personal communication, dated February 3, 1938.
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These standard deviations were used to derive each child’s score: The diflerence
between his observed weight and his theoretical weight was divided by the appro-
priate standard deviation to determine his score, or z/¢ value, from which his
standing or score relative to other children of the same sex, age, and skeletal
build (judged in terms of height and width of the iliac crests) may be determined.

For example, the Italian boy, A. R., weighed 46 pounds at 7 years 1 month of
age. According to the Pryor Tables, his expected weight was 45.6 pounds.
The difference between these two weights is 0.4 pounds. When this number is
divided by the appropriate standard deviation, 4.20 pounds, A. R.’s z/g score
is 0.1. According to the integral table for the normal-error curve, 54 boys in
100 of the same age and body build (height and width at the bi-iliac crests) would
weigh less than A. R. This method corresponds basically to the one used by
Franzen in setting up Table X, shown on p. 65 of the monograph, Nutritional
Status Indices. It is based on the assumption that the distribution of the z/o
values follows the normal curve of error.

METHOD OF ESTIMATING EACH CHILD’S AVERAGE PER-
CENTAGE GAIN IN WEIGHT PER MONTH

Successive weighings of a child between the ages of 6 and 8 yvears exhibit a trend
which, within the variability of the measurements, is approximately exponential
in form. As a result, an estimate of the weight gain of each child included in
this study may be made by fitting the exponential equation, y=ae?s to his &
weighings, made at stated intervals3 during a 19- or 20-month period of
observation, beginning September 1934.4

In this equation y is the theorctical (as distinguished from the observed)
weight in pounds and z is the child’s age (measured in units of 1 month) when
the weighing was made.

The parameters a and e? have the following meaning: a is the value of y when
z equals 0.0; e>=y(,+1)/yn- In this problem the parameter e® may be considered
an arithmetic estimate of the child’s weight at any given age expressed as a pro-
portion of his weight the preceding month. If the child exhibits a continuous
weight gain from month to month, e? is greater than 1.0; the larger e?, the more
rapidly the child is gaining. If e equals 1.0, the child’s weight remains about the
same throughout the period of observation. If eb is less than 1.0, the child is

actually losing weight.
Since e is a mathematical constant (2.718), the value of ¢? is determined by the

value of the exponent, &, which is the relative instantaneous veloeity (%Z’//g/>~

In other words, it is an estimate of the child’s average percentage gain or loss in
weight per month during the period of observation. For example, if b equals
0.008 (0.0077) or cight-tenths of 1 percent, the child’s weight increased at a rate
of 0.8 percent per month. In other words, if he weighed 50 pounds at 6 years
6 months of age, he probably weighed about 50.4 pounds at 6 years 7 months.

The parameters, b and a, have been determined under a least-squares criterion,
as is illustrated in the following sample calculation and graph based on the ob-
servations for A, R., the Italian boy whose measurements have also been used to
illustrate other parts of the text:

3 Weights were taken at 4-month intervals, at the time both annual physical examinations were made.

and about 6 months after the first physical examination.
¢ Number of weighings, period of observation, and dates are average figures. For more detailed descrip-

tion of these observations see pp. 25 and 26.
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Age in months
e W ellggl.t in Log y (&')? 2 log y
(=) (&")* ()
| - . :
72.70 | 1270 10. 75 1. 6101 161. 2900 20. 4483
73. 17 13. 17 41,75 1. 6207 173. 4489 21. 3446
76. 63 16. 63 - 43. 50 1. 6385 276. 5569 27, 2483
79. 13 19. 13 43. 25 1. 6360 365. 9569 31. 2967
80. 77 20. 77 13. 50 1. 6385 431. 3929 34. 0316
84, 47 24. 47 44. 00 1. 6435 598. 7809 40. 2164
85. 20 25. 20 46. 00 1. 6628 635. 0400 41. 9026
88. 63 28, 63 47. 50 1. 6767 819. 6769 48. 0039
92. 77 32. 77 48. 00 1. 6812 1073. 8729 55. 0929
S 193, 47 ‘ 14. 8080 4536. 0163 319. 5853

| | ‘ |

*An arbitrary x scale () has been usged, with 60 months equal to 0,

Normal equations:
14.8080= 9 log a-+ 193,47 bloge
319.5853=193.47 log a-+4536.0163 b log e

b= 0.007711
= 37.44

Solving:

and
y== 37.44 007711/

Therefore, during the 20-month period of observation from 72.7 to 92.8 months
of age, A. R.’s weight increased on the average 0.77 percent per month.

WEIGHT
POUNDS
S0 T T 1 T T T T T T T

a8

a6}

o

= THEORETICAL WEIGHT (1 = 37.44 £299771X")
a2l
© OBSERVED WEIGHT

ol 1 1 1 1 1 1 ! 1 1 {
7 76 78 80 82 84 86 88 90 92 94
AGE IN MONTHS

Weight of ltalian Boy, A. R., Observed at Frequent Intervals From 72.7 to 92.8
Months of Age
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Supplementary Tables

MATERIAL AND METHODS

SUPPLEMENTARY TABLE I.—Nationality of the boys and girls

Both sexes ! Boys ‘ Girls
Nationality ? e — SN [ ) I

' ; i
Numher]‘ Percent : Number | Percent Numberl‘ Percent
: i

Total . . e 713 | 100.0 . 365 i 100.0 348 100. 0
Ltalian. .. ___ . 330 6.3 166 [ 455 | 164 | 47,1
American . e 130 18.2 1 65 17.8 1 65 1 18.7
Russian S B 66 9.3 34 9.3 32 9.2
Mixed Kuropean ? _ 59 8.3 ! 34 9.3 25 7.2
Polish._ _ _ - 35 4.9 19 5.2 16 4.6
Irish ... .. 34 4.8 ¢ 17 1 4.7 7 4.9
Mixed North European 3 24 3.4 | 12 3.3 12| 3.4
North European ! A 17 2.4 | 6 1.6 1 3.2
Central Europeans .= ] 9 1.2 ] 5 1.4 4 1.1
South European ¢ B . 9 1.2 ‘ 7 1.9 2| N

I I

! Classification was based on the birthplace of 3 of the child’s grandparents. The classification ““ Ameri-
tan” includes not only children 3 of whose grandparents were born in the United States but also children
whose parents and 2 of whose grandparents were born here.

? Did not have 3 grandparents from any 1 country.

¢ 3 grandparents from various North European countries.

3 grandparents from 1 North European country.

¢ 3 grandparents from 1 Central European country.

¢ 3 grandparents from 1 South European country.

SUPPLEMENTARY TABLE I1.— Bitrochanteric widths of the boys and girls

Girls
Bitrochanteric width
(in centimeters)

i Boys

i | i | H
Total' Ttalian !+ American?| Other3 Total| Italian ! | American?’ Other3
- . i ! | .

Total ... £364 | 166 1 641 134 348 164 | 65 119
0 0 0 0 2 1 0 1

1 1 0 01 0] 0 0. 0

3 2 1 0 1 1 0 0

11! 5 3 3 11 10 2 5

31 ‘ 15 71 9. 2 14 8 3

31 19 5 | ] 32 11 10

51 - 24 ’ 10 17, 51 28 11 12

8 | 41 | 12 25 . 56 2% 8 22

62 : 27 | 10 25 47 17 9 21

40 13| 3 24 | 33 10 7 16

24 | 10 5 | 9| 27 11 5 11

15 : 6 f 3. 61 1 6 2 3

10 | 1! 3 61 14 5 1 8

3| 1 0 20 3 1 0 2

3 1 Li 1 2 1 0 1

1 ‘ 0 1 0 3 1 0 2

0 0 0 0 1 0 0 1

0! 0 0. 0 0 0| 0 0

0 0 0 0 1 0, 0l 1

0 0! 0 0 1 0 1! 0

Mean . .. L2198 217 2L9 221 2.9 | 216 2.7 | 223
Standard deviation 116! 1.08 1.35 1111136 | 1.25 1.30 | 1.42

13 of the child’s grandparents were born in Italy.

23 of the child’s grandparents or 2 of his grandparents and both his parents were horn in the United States.
¥ These children did not meet the definitions outlined in footnotes 1 and 2,

+ Bitrochanteric width was unknown for 1 boy.

100

Provided by the Maternal and Child Health-Library, Georgetown University



Provided by the Maternal and Child Health'Library,”

APPENDIX T 101

RESULTS
Growth estimates used in deriving Criteria HI, IV, and V.

SUPPLEMENTARY TABLE 111.—Arerage percentage gain in weight per month of the
boys and girls

Average percentage gain

SUPPLEMENTARY TABLE 1V.—Percentage change in arm girth per year of the hoys

and girls
Percentage change Boys . Girls

Total ... 365 | 348
—10.0 to —08.1. 0. 1
—08.0 to —06.1. 2 1
~06.0 to —04.1_ 5 2
—04.0 to ~02.1__. 17 13
—02.0to —00.1 _____ | 30 28
00.0to 09 ______ . ____ . i 73 64
02.0to 03.9._____. .. _____ ! 115 01
040to 059 . ______ . 63 | 71
060to 079 ______ S . 35 35
080to 09.9.____ . .. . ___ 14 | 24
100to 119 . . ___ . . 4 10
12.0to 139.. R 3 2
14.0to 159. 11 |
16.0t0 17.9 _..._ 1 0
18.0to 19.9.. .. ___ ... _.. 1 2
200to 219 ... 1 a

Georgetown University
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APPENDIX 1

SUPPLEMENTARY TABLE XIV.— Baldwin-Wood Index for the

Percent underweight or overweight J Boys

111

boys and girls

————— e

Girls

Total.. .. . . 365 1347
—20.0to —151___ 1 4
—15.0to —10.1. 19 27
—10.0to — 5.1 56 50
- 5.0to — 0.1_ 86 83
0.0 to 94 78
5.0to 80 49
10.0 to 27 24
15.0 to 11 10
20.0 to 4 6
25.0 1o 4 [
30.0 to 1 2
35.0to 1 4
40.0 to 0 1
45.0 1o 0 1
50.0 to 1] i
55.0 to 0] 0
60.0to 649 ___ .. .7 0l 1
Mean__.________ 177 | 2.21
Standard deviation..___________ T 77777 _ 8.70 i 11.2

! 348 girls were included in the study, but the indci: could not be tested on 1 girl whose

height exceeded the measurements given in the table.

SUPPLEMENTARY TABLE XV.—Nutritz'onql Status Index for Weight of the boys and

girls

0.772

! See Appendix II: (75) Nutritional Status Indices, p. 65. Table X givi

es the child’s

index or score sccording to an arbitrary scale which may be expressed in terms of the

abscissa of the normal curve. Table X score=10z/0+4-50. .
2365 boys and 348 girls were included in the study, but the index could

not be tested

on 1 boy whose bitrochanteric width was unknown and on 1 girl whose chest breadth

was less than the measurements given in the table.

SUPPLEMENTARY TABLE XVI.— Nutritional Status Index for Subcutaneous Tissue of

the boys and girls

trd
PR DO O
Do oD md

.. —0.106
] 0.678

Standard deviation_ .. _

~0.0137
0. 720

! See footnote 1, supplementary table XV.

? 365 boys and 348 girls were included in the study. but the index eould not be tested on
1boy whose bitrochanteric width was unknown and on 1 girl whose chest breadth was

less than the measurements given in the table,
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112 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

SUPPLEMENTARY TABLE XVII.—Nutritional Status Index for Arm Girth of the boys
and girls

I
z/o 1 | Boys ‘ Girls

2364 2347

-15to —1.1.__ : R 1 2
—1.0to —0.6. 8 18
~0.5t0 —0.1__ 32! 34
0.0 to 48 R6
0.5to 79 70
1.0 to 81 Hh
1.5 to 650 46
2.0 to 33 21
2.5to 7 R
3.0 to 12 7
Mean 1L.07 . n.838
Standard deviation 0.904 0.905

1 Sce footnote 1, supplementary table XV.

2365 boys and 348 girls were included in the study, but the index could not be tested on
1 boy whose bitrochanteric width was unknown and on 1 girl whose chest breadth was
less than the measurements given in the table,

SUPPLEMENTARY TABLE XVIII.--Pryor Index for the boys and girls

zfo 1 Boys Yirls
Total .. ... 365 2347
—3.5t0 —3.1 ... 2 0
=3.0t0 — 2.6 ... R 0 0
=2.5t0 —2.1 o _____. . 3 2
—=2.0t0 —1.6._. ... . 18 5
—L5to —1.1 . ... R 31 24
—1.0to —0.6. . ... 56 73
—05t0 —0.1_____ .. 87 96
0.0to 0.4 i 75 72
05t0 09 . _ . __________ 47 37
10to L4 . .. 27 16
1.5t0 L9 . 10 7
2060 24 . ... 4 7
25t0 2.9 .. 2 3
30to 34 . 1 1
3.5t0 B9 . 0 2
4.0t0 44 ... 0 )
45t0 49 . 2 0
5.0to 5.4 ... 0 0
L I X 0! 1
Mean e .. —1.0404 0. 00216
Standard deviation. _________________________ .. __ 1.01 0.975

1 For procedure followed in computing z/o values see Appendix I, pp. 97-98.
2348 girls were included in the study, but the index could not be tested on 1 girl
whose height exceeded the measurements given in the table,

Clinical judgment of general nutritional status.

SUPPLEMENTARY TABLE XIX.— Association between the estimates made by pediatri-
cians A and B of the nutritional status of 107 boys at the check-up examinations

Estimates by pediatrician B

Estimates by pediatrician A i - ‘ Total
Excellent | Good Borderline Poor ! Very poor
0 2 0 0 0 2
2 i 13 14 0 } 0 29
1 4 27 36 | 0 68
[} 0 3 4 1 N
0 0 0 0 0 0
3 19 4“4 40 | i 107
i |
— — —
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APPENDIX T 113

SUPPLEMENTARY TABLE XX.---Association between lhe estimates made by pedia-

lricians A and B of the nutritional status of 101 girls at the check-up examinations

Estimates by pediatrician B H
Estimates by pediatrician A T T e e e —————= Total
Excellent Good I Borderline |  Poor ) Very poor
Excellent ) o 0 3 { 0 0 0 3
Good .. ... . 4 14 | 16 | 0 0 34
Borderline . . 0 2 36 ! 13 0 51
Poor 0 1] 3| 7 2 13
Very poor . 0 0] 0 0| 0 0
Total ... 4 20 55 | 20 i 2 101

SurPLEMENTARY TABLE XXIL.—Association between the estimates made by pedia-
tricians A and C of the nutritional status of 107 boys at the check-up examinaiions

Estimates by pediatrician ¢
Estimates by pediatrician A ; Total

Excellent ‘ Good | Borderline | Poor ¢ Very poor

Excellent_ e 2 0, 0 0. 0 2
Good___...... . ... B 2 11 16 0| 0 29
Borderline 0 2 47 19 0, 68
Poor_. ... _ 0 0 5 3 0 l N
Very poor . 0 0 0 0 0 0

Total ... .. 4 13 68 22 0 107

SUPPLEMENTARY TABLE XXIIL.—Association between the estimates made by pedia-
tricians A and C of the nutritional status of 101 girls at the check-up examinations

Estimates by pediatrician
Estimates by pediatrician A T e - Total
+ Excellent | Good Borderline Poor Very poor
! i

Excellent_ ... 2 1 0 0 0 ! 3
Good ... __ 8 | 12 14 0, 0 34
0 ‘ 1 41 9 0 51
0! 0] 4 ‘ 9 ‘ 0 13
0! 0 ! 0 0 0 0
{
10 | 14 % 59 1 18 ‘ 0| 101
I ! |

SUPPLEMENTARY TaBLE XXIII.— Association between the estimates made by pedia-
tricians B and C of the nutritional status of 107 boys at the check-up examinations

i
Estimates by pediatrician B

7 T T '*’h'"“—" Total

Estimates by pediatrician C R

Excellent :  Good Borderline Poor | Very poor i
R J— ‘ | ~ J— |
Excellent .. ___________ 1 2! 1 0 0 ! 4
Good 2 7 [ 41 0 0 13
0 10 35 | 23 | 0] 68
0 0 ; 4| 17 1 22
0 0! 0! 0 0 } 0

i |
3 19 44 40 1 l 107

i |
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114 ASSESSING THE PHYSICAL FITNESS OF CHILDREN

SUPPLEMENTARY TABLE X XIV.~—Association between the estimates made by pedia-
tricians B and C of the nutritional status of 101 girls at the check-up examinations

Estimates by pediatrician B
Estimates by pediatrician C i Total
Excellent ‘ Good | Borderline | Poor Very poor
3 7 0 0 0 10
1 9 4 0 0 14
0 4 47 8 0 59
0 0 4 12 2 18
0 0 0 0 0 0
4 20 55 20 2 101

Provided by the Maternal and Child Health -Library, Georgetown Uﬁiversity
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