




































































]\{ATERIAL AND trIETHOD.q

The various scc,tions of the city werc all fairll'v,ell r.eproscntecl, but
the majorit l- (62.7 percent) of the bovs and gi.ls l ir-<'t l in the outlying
regions, cspecially irr the easter' (1g.1 pcrcent) and rveste.n (25.0
pcrcent) parts of Neu. Haven.

Locot ion of  the Homes of  the Chi ldren

Type of d.wellin,g.

only about 12 percent of the boys and girls *-ure livi'g in one-family
drvcll ings; all the other.s, app.oxinratoll- E8 per.ccnt, i ivt,d irr f lats or
riptrrtments. (Table 3.) The fact that so fer.v of thr: childlen i ivc,d
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30 A.:STSSI^\G THE PHYSICAL }.ITNI]SS oI. CHILDRI]N

in one-family ho'ses can be attributed in part to the relatively small
number of such clwell ings rvhich exist in Nel, Haven.18

T,rnr,n 3.-Zgpe. oj ctuelling occupierl hy the fantilies of the boys awl girls t

,,r,,!:;;li't:l't;itl$i\{ifill,l#f?Hrisiii{.}ii'I*i'nil'j,l.iL!11!,i'-i n^,r, ***"^ *;, ̂ ;..'qT!e,l"';'il,i'T;;Yl',:,1*;n:l:i[l-'Jilil''f ii",i,["iJ#lii,"ffill]"11 Sfrirvmitinabu'd'ine
Itresence of parents in the horne.

\{ost of these chilrh'cn (90.3 pcr.ce'nt) rvc'c resitj irg *.ith both thoirparcnts' Less than 10 percent (g.0 percc.rrt) l iveii *, ith only oncpare't; ancl 'cry fcw boys and girrs (0.? perccnt) residecl in fosterhomcs. (Table 4.)

'l '-rnr,n 4 Itresence qf parents in the h.ones of the boys anrl girls]: -_t -_ -  
:1_ .  1 - :  :_ . :_ : :1 : - :

Parents riving in 1rr0 ho.c ] l"'n 
*'"t 

] ltt __ l_ __ ll'nt
Number percent I xo*bur ] pcrccnt i so-t 

". ";;;
i

' , ' o t q ,  i  - . " i  
- , - l  

l -' r ' o ta r  
i  , l r ]  ,nno l  *o i  ,00 . . ]  ; r i : ; ;

3lh '1f f i t1 : : ,  i  y1]  'n- , lq t  , , , r i  * i  - -_. &4 c0.3 3lg 12- !  *  
_ 

. - , ' , . '
ili,il,il$r.,, , oi "n:9 24 6.0 40 , 1 j

- : l  " i  ' l  i I  '0
I  Cascs  o t  ch i ld rcn  l i r ing  in  fos lc r  hornes .

liurnber of persons in householcl.

- The.umber of persons in the horrserrolcr irrcrucled rrot onlv the mem-bers of the child's imrnediatc familv brrr arso..n; ;;i;*";,.; ' ir.r.,ra.,
I'oonters, a,ncl selvant,s living rrndcrj t.h1 sarlr, r.ogf.rc Neallv thtee_fifths (58.6 pe.ccrl,) of ther .hildr"'l ivccl i ' t,,,,rJoia" irr,l,,al"s f"*,five' or slr members. A ferv (4.2 perce't) rivecl in homes 

"o"ioiJri.rg u,many as 11 or more persons. (Table 5.)
18 The Southern New England 'I 'c-lephone 

clo. Market survey of 1931 indicated that less than one-Iifth 0r
"tlJB"#5*'f.l"X:1i:1:i: *"* rlaven were r-tamity reJaerces. see Appcndix rr; (e6) Dreis, pp. e, u.
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6-_- , -  __  ____ 12 i  17 .9  s5  15 .  1  i2  20 .9
7  -  ,  t ' 7  10 .9  12  1 . t .5  35  10 .  1
8  -  - -  s i J l  8 . 2  2 e l  s . o  t e l  8 . 4
v  -  _ - - - -  -  3 4  4 . 8  2 0  5 . 5  1 4  4 . 1
19  I  ? l l  s?  1 t i  ?e  i o  ?e

NIATERIAL AND NTETHODS 3r
Tesrn 5.-.\'amber oJ per'sons in the households in which the boys and, girls liredt

: . 1 .

i  Both sexes Bol-s Girls
N r r r n h 6 r  ^ f  n ^ F " ^ - "  i -  L ^ ! r . ^ L ^ l , l

1 ; 0 U  t , n , . U  " r , ' *  l U r J . U  1 J l . t  I u j . U

2  . .  J  u . . t  , i  I  u . 0  I  o , l3  -  6 b ;  e . 2  r o i  e . e  2 9  8 . 43 6  i  9 . 9  2 9  8 . 4
I g i  ? q 9  q  1 8 . 61 1 9  2 1 . 0 7 1  2 u . 3  7 5  2 1 . ;

1 r  J .  O  l U  Z . V
1 0  2 . 7  6  1 . 7t z  - _ _ _ , -  ,  1 1  1 . 6  s i  t . 4 l  o l  1 . IL 3  _ _ _ _ -  l ;  1  B  . 8 1  0 r  . o1 4  - _ _ _ _ _  i  3 r  . 4  I  . B l  z  . 6

t Data based on observations rnade wiren the children s'ere 6 years of age.2 Number.of pers_ons in householcl included the child's immeaiate fanrily, relatiyes, roomers, friends, and
seryants living under the same roof.

3 Number of persons in household was unknos-n for I boy and :l girls.

Nurnber of persons per roorrr.
If crowding is defined arbitralily as olle and one-half or more per-

sons per room,20 it may be scen from table 6 that approximately 32
pelcent, of the children included in this study r.ero living in homes
where oyercrowding was a serious problem, although in about 43
percent, of the households there were from one to less than one and
one-half persons pcr room, and about 25 percent of the children lvere
living in homes with less than one pcrson per room.

Tesr,n 6.-Mtmber o.[ persons ,r, ,"ifrllri#Uthe ltousehokls in which th,e bo11s and

Both sexes I loys Gir ls

i -  
-  i : _ -  - - _ i  - -

N u r r r b e r  P e l t . e r r l  \ u i l l h e r  P e r | e n t  N u r n h e r  P e r c e n t
lNunber 

Percent Number Per(.ent Nunber percent

3 707 100.0 r 36:J 1uil.0 , ,;r l . 100.0

2  o . B  
- t ' _ -  

o , t l - -  l - r , ,
-  1 ;1  2 .1 .6  I  91  25 .s  I  so  2J  2r;.1 21.6 ), 91 25. I 80 23. 2

ll02 12. r- I llt' 10. 5 155 15. I
Er 2'2.:t f i4 18 .  0
30 i1 .3  i  29  8 .1

I Dala brtsed on observations Dade when the children s.ere ti years of age.
_ .! The number of persons in the household included the chitd's inmediatc farnily, relutives, roorriers,
iriends, and servants l iving under the sane roof. ' fhe number of roonrs exclutletl-bathrooms'anri lrall l
\rtys.

rr -\umber of persons per room was unknown lor 2 boys and 4 girls,

r ' It is recognizcd that any arbitrary standard of cro$-ding has l imitations. In this connoction Rollo IL
IJritten, of the National Institute of l lealth, has pointed out that "a reasonable indcx should depen('l nol
' )nllr on persons per room but also on such factors as agc and sex make-up of the famill-, size of rooms, wheiher
lhe dwell ing unit is in a housc or apartment, geographic location, etc." see Appcndix II: ( it) Brrtten.

It should be remcmbered, however, that the nalure of thc present investigalion has automatically re-
stricted the type ol family under consideration. Erory child in this study comes from a household con-
sisting of a1 least 2 persons, a 6-ycar-old child and an adult. -{ staldard of crov-ding applied to a group oI
t hese farnil ies is probably a rnore reliabk' indcr of sociocconouiic status than if i i  is applied to a less rjgorously
rlrf itrt, i l  groult.

Persons  per  r , r r r r r  l

Total_ _

[,ess than ! -
r2, Iess than 1
l, less than 1%
lli, less ihan 2
I, less than 2%
2rr, less than 3
:J, less than 3%
irr t, less than 4

,2 .  t  I  r+ t  +U,  i  l tC  lb ,  I
. 115 20.5 r Et 2'2.:t f i4 lE. t i

. .  i 9  E . + l  3 0  i j . 3 i  2 9  d . +
_ _  I  2 2  3 . 1  |  l 0  2 . 7  I  i 2  3 . 5
,  2  . : J  0  . 0 1  2  . r t

1  I  1  . 3 1  o  . o

L
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32 ASSr,rssrNG lHrl P]tYSICAL I IT\ I 'SS O]. '  LIHILDR]IN

Nurnber qf aclclitional, persons sleepine in the child,s beclroom.
Another ancl lrerhnps a nlore sensiti'e i'clex of cro*.dirrg is the

rrumber of persons ocr,rrprirrg one beclrooru. Aborrt 48 pei.cent of
the chilclren inclucled in this st.dy slept in n roo.r occupie,l b5, 1,11-6
or mole additional persons, arrtl approxirnatelv 44 pcrcent slept in a
loonl occupierl b.r 'one other person. only about 13 per.cent hacl their
olrn betlroonrs. (Tabte 7.)

T-rs"n 7.  \ 'umber o. f  addi t ional  p.rsont  sreepi ,g in i l te chi l r |s  bedroom I

i i l -
I loth se\es I I lot-s I Cirts

t -
\ lurl l)er Percerrl \unlber fe."ont 

l l-rrtrber 
percent

-{dcl i t ional 1lers{)ns occupl ' ing chj l ( l 's
IOOnI

0
l
2
,t
-1
5
(t
7

{}3 
-

307
:01

, +
22

0
I

t00 .0  ,  i J63  100.0  ?  34 .1  100.0

1?.2  i3  t r .  r i  4u  11 .  t i
13  I  I sc  t : t .  j  I  i l l  1 ; t . J
?8 .9  lo ;  :9 .  j  J ;  2x .2
r0 .  5  3 .1  9 .1  .10  11 .  ur l id ;.! i; i 

'?,1

:? 3 3 ? i
I l) i1lt hased oD observations rlacie rvhen the cll i ldren **a O r-,*a t 

"*a.
*i; l i)tttttt.. 

of a(l ' l i t ional l)ersons oc('up]' ing sirne sleepinr rooin as cnilci 'v'as unknorvn for 2 boys and 4

ECONO]\TIC STATTJS OF THEIII FA}IILIES

Assista.nce.

trI:ith such conditions existing irr the childrerr's homes, it is r.eason-
able to expcct that a considerablc number of faniries were irr poor
economic circumstances. If assistance from public or private tigen-
cies or both2I is used as a crite.ion, it may be seerr frorn table g that
tliis is so. Almost 24 percent of these bovs' and girls, {arnilies re-
ceived assistance tluring the year prior to the horne yisit rrracle rvhen
the chilcl *'as 6 yea.rs cilcl rrncl again u'hcn the child was 7 yeilrs of age,
comparcd rvith 70 percent that received rro assistrnce at lrrv t irne
durirq the perioci of observatirrr. A feu- frrnil ies (4.5 percent)
receir.ed assistance cluring the first year onlv antl a still smaller num-
ber (1.8 pereent) clurirrg only ther seccincl ycar of the strr<I1.. fn other
$rrrds, nearlv one-forirth of tho chilriren's farnil ies receivccl assistance
frour public or privnte agerrrcies or both tiurirrg the vears pri 'r to both
ho.re visits; rnost of the remaining farnil ies receivetl no assistance
ei ther  vear .

It / l 'his i l l fornation was obtaine(l by the cconomic analysts at thc home risits, \ras cleared throush tho
Social Service Exchangc, and rras checrked with thc rc()r(i-r of the I)ublic aul l)ri\.ate agcncios gi\ ing (i jrcct
anrl work relicf in r-ew Ilaven. In acldit ion, famili(,s reporting an incorne oI lcss 1 han gl ,000 a l-ear, i lroso
with a histor: ' of severe i l lnrs-s, anrl all other fanil ics \vhose incorDc stat('m(,nts al)pearc(i inaccuratc sl,rc
cl(,arrri through tho Social SerYico U\(:hange.
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' l ' . . \er ,u 
-8.  lss istance_,f rom publ tc_,  pr tuate,  or  publ ic  ant l  pr iuate agr: t tc ies giuert  the

. forni l , ies o. f  tht  bot ls  anr l .  a i r ls  dt t r i t tg the year preccd: i t to rach. 'h, t tne ui"s i t

I loth se\es R o1--s
\s- \rst trDcc I

' f  ot al

! ' irsl 1'ear onll
second -Year onl]
Both years
\eithcr I ear

\ r1 rn l )e r  Percent

713 l0 ( ) .0

it ir
1 3  l .  x

1 6 9  ? 3 . 7
199 70 .0

l(10. ()

1 . t
2 . i

ii;
I  Ass ls tance g iven a t  i rn ) -  t i l ne  ( i l l r iDg  l i le  l2  inont l l s  l r recer l ins

forn of (i irect relief, s ork relief, or (l ircct an{l Fork relici frorn anI

Principal source af inconte.

\\that rvas the principal .r '  major source of i 'cor,e of thcse hoys'
ancl girls' farnilics during the 1-ear ltreceding the secoti<] liorne visit?
Table 9 shorvsit to be the {ather's earnirrgs in slightly rnore than t\\o-
tl i irds (68.8 percent) of the homes;the rnother's earnings, in a,l iout 4
percent; assistance frorrr public or private agelcies or both, in 17

,percent ;  and othel  soulces,  in  about  10 percent .

' I ' "cnr , r  
9.  Pr i t tc ipal  sotLrce ct . f  i .nconte of  th,e, fa, i l_ ies o, [  t l te boys and oi r l ,  dt r r t r te utr :

t lenr  precedin0 the secon.d hotn,  r is i t

\ u l I h e r

-'.]
t 0
9 2

217

I 'er( ,enl \  t r r n  i r e r

:J4)J

l l i

'252

[ 'cr( f  nt

lU 1l
1 .  ( l

. 9
22. I

t  Ie l )ornc I is i t  .  ' fh is rssisl  i rnce tool i  t l le
puhl ic or l ) r i r r lc rgenc-y.

'  089 100.0 i I 3l l0 | .  { )

( ) i f l s

- \ | m l , ,  r  I ' ' , r c r l t

, r . r ,  , ; ; ;fo ta l

Work of fathcr 3
\Vork of mothcr 3
Othcr  s ,n rccs  I  , - -
- \ss is t i rncc  i  -  - - -

I ' r incipal  sourcc of incornc I

69. s
;1. fl

1 0 . 5
t4 .7

I That source s-hieh contribnted thc major portion of thc farrri iS rncorrrtr.: ' fhe sourcc of incorlc tras unknown for 1 i 
-boys 

and 7 girls.
3 Di{l not include ryork rclief.
l "Other sourccs" includcd incomc from \1r)rk oI chilclrerr, frorn rchtirts, s:rings, ulrmtrloyrqenl anoo l l r . r l l p ' S o l c o n r p , n : r t i n n , i n s u r e n c " . a n , l r o r , r .  I t , l i d n o l i n c l r r . j p i n c , , m , . r r , , r r r r . o r l r e l i i i f . "
5 " -q ,ss js tance ' i rc luder lhu thworkre l i c landd i rec t re l ie f f rompuh l ican4pr iva teagcnc ies .

Employment of rnotlw. 22

Tn about 18 percerrt of the households tlre rnother was gainfullv
elnployed, mostllr outsi(le the horne. ( 'fable 10.)

i2 In cascs where thc chi ld rvas not l i r - ing rvi th his orvl  uoLher,  lhc i l f r rrrrrat iol  l ) f r tained to 6rc F-ornan
in chargc of the household.

by the Maternal and Child Health'Library, Georgetown University



34 ASSESSING TLI] '  PHYSICA],  FITN] 'SS O] '  CHTLDRIiN

- l -aur-r  
10.  Et t ,pLoymett t  s lo! , t5, .n. f  th,e nto lhers,o. f  the boys ant l  g i r ls  r !  ur ing the yeor

l r t ecPn tno  l n (  sc fonq  homr  r t s t t  L

rinr)r,)!,n,.,n1srrirus I 
no'n'""' 

I I i 
t'1,

_ _ l:yl1l1_'11"'1' l T1'11 "**"' l*u,,'r"' | 
':::l

' t ' o t n l .  
I  i r ;  r oo .o ]  365  t oo .o ]  n+ i ]  100 .I  t  t ,1  L r r  U  I  365 100.0  I  348 I  100.0

\ l ^ t l r n r  n . , l  r . r r r l r l , n o , l  i l r  
-  

, '  u  I  l l Z  
'  

s . l . ;  2 \ 2  \ t . l
i \ Io thcr  emplo lcd  I  t :9  l r i .  I  c j  t ; .  i  l ;  19 .0

Ins i t l r  horne ,1 
-  

i , ;  ;  i ;  o r , -Outsidc homc tos t4.i 4e ti. i .fil 16. IUnkno$'n $'hcther crDpl{,ycd in-qide i
o r  ou ts idc  honrc  t2  

i  1 .7  i  s  I ,  2 . ,  4  1 .2

I In cases wh('ro thc r:ir i ld rvas not I iving *' ith his o* n mothe r, thc informal,ion l)ertaine(l tr i the womanin chargc of thc househokl.

ANTHROPOIII ETRIC \I EA SURET\IENTS
Height.

' rhr 'hc ights 
of  thest ,  ch i l t l rc 'arc g ivc ' i ' tab le 11.  As would be

oxpr,cted, thcrc was considerable variation in the ayerages of thc
American and ltalian boys and girls, the American child heins taller
on the ayerage than the Italian. No comparison has been rnacle
betrveen the children grouped under the heading ,,Other.,, 

and thc
America. or Italian bovs and girls, as the first-mentioneci g.o'p of
childrcn rerpresent so nlar)y nntionalit ies that comparisons are not
war rnn te ( I .

' l ',rsr,E 
I 1. Ileights o.f the boys anrl oirls

I 3 of l ie ch.i ld-'s rrandparr'Dls were born in Iraly,

;4,";$'.i'lih1."-!13i?fHj:ii.'"%lily;,?",i';1lf,?j:eis hxlilj:,oiTij.,l'.'. oorn iu rhe unte.r states

Weight.

The'' 'r 'eights of the chilclren a'e gi 'en in table r2.2s Here, as in
hcig l r t ,  ther t r  a .ppt ' l t t '  to  l r t '  r l i f l ' t ' r 'orccs betneen t l r r '  < ,h ikh.crr  c lass i f ier l

? : r J r o r t i t c f r ( ' r l t l e D c v d i s t r i b u l i o D s o l b i t r o c h s u t ( ' r i c \ \ i ( l t h s c e  
s u l ) I ) l c n l o r t { r } t e } r l e l I , A p l x , n t i i \ 1 , p .  l ( x ) .

l l oys  ( ; i r l s
Ileieht (in irrchr,s) 

, 
-_r * ,- -

'r 'otal 
r rtarian l -A.merican ?l othcr 3 Total i Itarian r American ? other x

'I 'otal 
305 166 65 l:14 348 164 li5 119

xl:3-x18 ......., i- ' l- ?i l- l i  
-- 

r l--a-,4 3 0 4 3 . e  - - -  _ _  e  ;  i  i  I  j  : l  I
4r.t l  41.e -.  , ' i  ,1, ) :  , ,H ,!  l l  iX3 3-X3:3 . .
si.o-ai.i , ---- ,--,--, i; , ; i t 

' i  
is 11 27 ri i i

i3:&i33 -- - ;i '': 'l ?i ll tA
pf19 l  -  ?v  r l  l  i q  , ; )  ifi,ffi,! , , i iii tl ;ql ii fi ,ii {l iiii,Fii,i ,,,:: il i] i ii ill ; lr ii
5 2 . 0 - 5 2 . e - , - - - - - - -  g  S  - t  

- c i  
i l  ,  t ]  ;!?.q-!q.g 2 o o i i  ; or 15 . 1 . 0 - 5 4 . 9 - 1 0 0 0 0 i i j 0 1

.) I ,an r; .  r_'  r , , ,  o^ i^r +, a- ;  l^ 
- 

l^.  I  , t-- ,  +z sStandarddei. iat ion .- 2.2s 1.e3 ] z. i t  z. iz 
- i .s6 ' i .?6 ' i .6s 

2.02
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NTATI,]RIAI, AND fIETHODS

as I t ,a l ian and as Anrc l ic l r r ,  t l re  I t , l l i t rn  torr t l i r rg lo  r - t r igh less than
Ame'rican boys nrrrl girls.

' l ' . , rnr ,n 
12.-  l l 'e ights o. f  thr :  bous (r tu l  q i r ls

(  l i r l s

l\:eight (in pounds)

' l 'o1al I la l ia l  I  - \merican ,  Other 3 Total  I tal ian r  r \ rncr ican r Other l

rl:, I ?.1

35

the

Total

34.0-37.9- -
38.0-.41.9- _ _
42.0-45.9

2 l
1 4 9
38 22
E9 jr ;

lJ5 3;

611 22

l 0  11
l j J  C
| 0
3 0
1 0
3 1
0 0
1 0
0 0
0 l  0
0 0
0 0

39 6 .06

:
I

1 9
3li
27
20
6
I
I
U
1

I

0
0
0

51. I

348

4

l 5

7t

E ;

; 1

]U

2t)

l l

n9

I
J

19
20
2t
2 i
I
7
4
2
5
1
0
0
1
0
0
0

0
.,

1 2

l 8

1t{

6

1

0

I

0
()
0
0
0
0

I

3
1i

1"i

2i
] ; J

I

i)

0
I

0
1
0
0

0
0

1
2

l 1
10
1( i

46.0-.19.9-
50.0-53.9
54.0-57.9_
58.0-61.9-
62.o-fi5.9
66.0-69.9
70.0 73.9
74. ' r .77 .5
78.0-81.9-
82.0-85.9 __
86.0-8S.9
90.0-s3.9
94.0,97.9
98.0-101.9- ,

r02 .0  105.9__

\ fean -

-qtandard deviat ion

0
0
0
U

i 3 .  8

8. 51

5 1 . 2
8. 63

19. l
7. 06

51. , l
9. 0s

* t
9. 49

:

=
=
=

=

=

=
-
-
=

=-
-

=
=

=

=

I :J of the child's gran(iparents were born in Italy.
, lt of thc child's grandparerlts or 2 of his grandparcnts arrrl both his parents \rcro born in the tinited States.
I I 'hese childrcn did not meet thr dcflnit ions outl incrl in footnotes 1 an(l 2.

Such nationality di{Icr(\nces arc important }iecause, a,s has been
mentioned (see p. 28), they rnay afferct thc eficicncy of the indices in
identifying boys and girls in need of medical attcntion or nutlitional
advice or assistance. The indicers depend on estirnates of body build
(based on anthlopomctric nlcasurernents) for judging a chilil's phvsical
fitness (insofar as physical fitness is lelated lo abnormalities in certain
rneasures such as rveight or arm girth) whcn the expected or ar-rrr.age
measure for children of the same sex, agc, and build is used as a stand-
ard. Such a standard may var\r rvith tht' nationality of the chilclren
{rom whose measuremcnts it x.as dcrir.ed and may, therrefole, be most
efficient in judginE the l itncss of chilrh'cn of the snme nationality as the
boys and girls r.liose rllelsrlrcmerlts \\-crL' used in dc.verloping tho index
or s tandard.

DIETS
As information concerning the clietary habits of these children is not

vely satisfactory, only the data on rnilk consutnption have been
analyzed.2a (Table 13.) Although 56.5 perce'nt of the boys and girls
; Th;;t i*;" ot milk consurtlrt ion dre obriousl! ' inaccurat('an(' l in arldit ion arc basod on a cup which is
snaller than the standard measurc.
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drank an "ac lcquate"  amount  (2,8,  or :4 c .ps pet .c lay)  of  mi lk  at  7
years of age,25 o'iv 28.13 pe.ccnt consume'd an "optimum" amour)t
(5 cups or more). o'thc other hand, a conside.abre proportio'o{
these childrcn (13.g pcrce't at the age of 7) had an inadequate amount
(less than 2 cups per dav) of milk in thei'dict, and o ,r.ry smail nrrm-
be. of the boys and girls (1.8 percent at the agc of z; ira not drinri
any milk.

T,rrr -n 13.- ldequacy o. f  the amoutzt  of  mi lk  cortsrr t ted r ia i ty  by the boys tLnd girls

B o-vs Girls
A.dequacy of milk consuned per da]

P0rcont l

No milk:
At 7 years
At both 6 and 7 aeers

Inadequate: !
At 7 ] 'cars -
At both 6 and ? Uears

Adequate :3
A t 7 y c a r s _ - _ -  -

-. At both 6 and f lears
upt rmum:  {

r\t 7 years
At both 6 and 7 years-

6
,

4+
1 1

2t2

95
1 7

0 . E
. 0

l i , .  I

6 . 9

5 ! . o
40 ,1

2{) .1
9. 1

3
l)

55

200

106
33

B
i
i
zl

I

1 3

56.
42.

tq

7.

;1
I

e e l
3 9 i

402
302

201
5A

( r ; ; t ; t : $ l x " J i ; i : . l l ; 3X i ; f l : l ) ' l T t r asod , r , n th '  r o ra t  numbpro rch i r d ron in rw r rom in fo rmr r i ona rbu rh
;:'l*Tffi:i"o.llj"i1*lqi,:?',ii,t"Ti;,_i,t,';,,?.,1.?l:;??1":rd ror gir,s, 3q;. ilrin an,.unr ,f

, ...\rrequare,, ras dennn,l d, t lfiiinf,fl,t#l;lil,?;}..r.,".
" *,,'"gif;[*i11t".,r,*:t*#;[il#ilL"# *li*'#Ri*',',,1X';,.1lli$H,il;terrandard of 3 cups

HEALTH

P e dia tricitnl's o.s.ses.s m ent o.f g e n era r n u trition a r .s t.r t,.s.
As has been stateil, all the clrirdro' *'crc cxamined both ycars

stuclv by onc pcdiatriciar-r, .w'ho iuclgeci their nutrit ional statrrst 'exccl lent , "  
"good, t '  "borc lcr l inc, , ,  , ,poc) f  

, , ,  or  , ,ver1 '  poot . r ,
cstimates w-ere based on ca'cful phvsical cxaminations rvhich
mar.le according to detailcd wlittcn instmctions.26

On the basis of thcse examinations the perccntage
cach nutrit ional class was as follou,s:

(1) trIore than half ther boys ancl girls r-crc j'tlged to bc in a borcrer-
l inc' conclit ion at 7 1'ears 'f age. somc of them'were probably fairly
rvell nourished; otherrs *,erc in a nutrit io.al contl it ion that blrt lcrcd
on poor. Nevc.thclcss, all these chilclren co.stitutc a hcalth problem,

2t ' lhcs tandardof3cupsperdayasadequatcand4cupsasopt imumhasnotbcenapp l icc l .  
(secAppend ix

II: / '109) sherman and Havlev.) Instcad, 2 up to but not incitxling 5 cups a da] (an arerag. of Bt! cup-sl .oasl)cen considored adequate; less than 2 cups, inadoquate; and 5 cu|s or morc, an optimum anount. . l.his
grouping has been made in order primarily 1o ialentif-r 2 of thc 3 sroufs oI childron: (1) Those s-ho had a

il*l]:: l t 
unsalisfactoru amount of milk in thcir ri iets as courparerl wirh (2) rhosc who had an optimwn

!6 A (l i l tailed rvaluation of both the objecti! ity and thc stabil it j , of thc pcdiatrician,s judgnenr occlrrson pp. E2-87.

of the
to bc

Thcse
\['crc

of chilcL'en in
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as thcy arc clifficult tci identify anci the.ir condition mav gr.o\\- pr.ogres-
sively wolse if they do not receive pr.oper care ancl trcatment-.

(2) About 34 perccnt of the bovs and girls *'er.e judged to be in
good or cxccilc.t nutrit ional conclit ion (30.2 percent good and li.4
percent, excollent) at 7 years of age.

(3) Neccssarilv, if about 52 p.r'ccnt of the chikh'e. wor.t, rrrrerl as
in borderline ancl about 34 percent in goocl or exccllent nrit l i t ional
co'dit ion, only a small percentage (g.5 percent) co'ld have been
iuclged by the physician to be poorly or very poorly nourishecl at 7
r.eals. All t lrese chilt lren, 28 out of B6b boJ's and 40 out of 34g gil ls,
u'cnr ciassifir'd as iroorh. nourished; rronc of thern as ycry poorlv
nourishcrl.

I t  i -q  a lso in t t ' r '< 's t ing t ,o  notc ( table 14)  that ,  accold inq to th is
pecliatrician's juclgrncnt, about 5 pcr.cent of thc chilclren wero poorll-
nourisherl <luring both vears of t lrc striclv, compar.ecl u-ith about g
percent at 7 vt'urs of agc.

2:!]1=:d:!-!:\:yyy:!:!:!!:yy!,"n*ortheby'U!t!'
Both sc\fs Boys

Nl l t r i t iona l  s ta lus

\umber Pcrcent 1 Numbcr l,crcent ! Nunber I 'ercent 1

l i r r t l l cn t :
-4.t 7 years
.4 t  Lo th  6  o r7 ,  , ro r t

Goot l :
- { t  7 t -cars  - , . .
-lt l.)oth 6 and 7 ueary

Borrit 'r l ine:
i t  7 l ' e a r s  _ - _
At both (i and 7 ufarc

Poor :
-\t i  ]-( 'ers
-.lt hath 5 anti 7 teTrs

Verl- poor:
-tf 7 ]'cars
At both 6 end 7 uearr

1 3
I

9 5
54

200

40

0
0

2 4  3 , 4  1 1  3 . 0
1 4  2 . 0  6  1 . 4

215 30.2 120 32.9
101 14 .2  / r7  19 .9

406 56 .9  206 56 .1
299 /r1. 1 151 /r1. 4

, , r '  o .5  28  i .7
3 9  5 . 4  1 6  4 . 4

0  . 0  0  . o
0  . 0  0  . v

: t . i
2 . 6

57. 5
.10 .8

1 1 .  5
6 . 6

. i )

.. 
I Tic percentagcs irl caclr cas( s-er bascd 0n thc total nltnthcr of children for rrhom intormation rt rrotn6 and 7 Tcars of are Fas arailah.": For both sexcs. ;t jr t i"-l, i i i l . , gO;l anO fni g;rf., ffS.-

I l iagnoses nrode a.t. nnnuol physical exanrinat.ions.2i
' lhe 

diagnoses rnacje st thc cxanrirr:rt ions gir-r,rr u.herr lhe chi| lrerr
u-r'r 'r:6 and a,ga.in rvhcn ther u-err'7 v.trrs of age ar.e shorvn in table 1,5.
At 7 years of age 53 perccnt, of the bovs and girls rve.e founcl to be
srrffering from 'arious aihncnts, mostlv of the respiratory tract.
L-'der nonrespiratory infections o'ly one case of rhe'matic heart
tl iscase was included, and unde. the heading "other positive cliag-
noses," three congenital healt conditions. lvith ferv exccptions, the
.est of the diagnoses \r'ore of minor importance. This is not sur-
p'ising, for all thc child.erl wc.e well enorrgh to attcncl school a'd to
bc rrnder observat,ion for. npproximately a 2-yctr,r pcriod.

' ' - tt t^' ,*. I diagnosis rvas madc at a givcD examination, rhat which the pcdiatrician considered most
irnporlant clinically was recorded.
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I)iaotuost; tttatle ot tht, ottnual physi.cal erorninatiotrs o.f the boys anrl. girls

I  ) r a g n o s i s

Ituth se-tr 's I noys GirlsI- l  
T

- { t t i } .ears  i  - { t7 } 'ears  
i  -A . t6ycars  ]  _ t t71 ,ears  A t6years  A tTycars

\i,p l.,.i; i\i? l";; j;*ll,' i",;; \11' j.J; \lT'iI#; \ll, l,;;
' t , , r . r l  

-  ; t , r  t , , u . o  , , ,  , * . 0  3 6 5  t r x r . r J  3 6 5  1 0 0 . i l  3 4 8 -  t o n . 0  a , ^ -  , n ,  , ,
\' is.,s, ilq!-;j-; .:-i-T=FiIF=Lm-]A-.;]=;
I r is ' i rs , , i  448 { j2.8 Bi8 58.0 z+i ,  \6 i .+ zu ]  ss. , i  tdt  I  ;s . i l  r r jb 47.4

lnfccl , io l l -s diseasc - - 4 |  62.8 374 s2. i  243 66.6 211 5i .8 zot_l  r ; . ;  
l I  i  "  Il ( ,  j l ' i r r ror l  2; l  : t :  I  : . t3:  i2 r i  163 t4. i  r ra r - , .  f  , ,0 f , .  o

orh;),,1il"iiii';i,,.1. irt. z+.0 tit ir.d 
'io ji.s ;s ro.s ei til: i !| ?;g* ,  . 5  L 5  , l  . 8  :  . o  " i  - ' . i  

2  . 6

,, ; , ] , ' i i l ' i ; , l l ; l i " ' , , ,11:l i l l . . i 'J i ;J.. l i l lu '  ' " i ' '  n '  t  r t tr inarion' thar \rhirh th" r 'odiarr icjan cunsjdpred rhe
;  ' r a ) t h .  r ' '  i n , . l r r d o r l  r s r h n r r  i n , l  e o n s ,  n i t i l  h , . h i l  ( . , n , l i t i o n s .

Two othcr itoms mav bo usef,l in inclicating the general physical
eonclit ion of the bovs and girls inclurled in this stucly: (1) School
absenccs; and (2) the physician's judgment of the child,s need for
rneclical or dental care.

l\iurnber and duration of reportoble school ubsences.
onlv absences of 3 or more school days' t iuration are .eportable i '

Nerv Haven. The school nurse's fires shorv the numblr of s.ch
absences' the total number of school days which thev represent, and
the reasons for the absences. only absences due to illoes. have been
recordcd, and the material has becn analyzed in terms of the associa-
tion betrveen the duration of rcportable absences and the number of
such absences. (Table 16.)

l '-lsr,n 16.-:lssociation betu'een,the,nur]tbcr of reportable absences 6,trrino the school
Aear anf t  thr  411y61ro,  ot  lh(se absences I

N u m b r r  r ) f  r c l ( ) r t a b l e  a h s c n | e s  2

I) lrratioD oi relrrrlablr: abscnces

0
5

1 7
20

I

4ti

I '':rl
,3i

i {i

5 1 r

t l

1 0 7
49
l
t)

30 or
more

' l 'otal

r 186I
2

I
I

3 _ -  , _ .
4 or more

'fotal

l31t i fl
0 t02
0 0
0 0
0 0

? 3 i
2 2 J  8
1 9  7  I
t r ]  1 e

* l  n  l

219
150
69
38

3 692llt6 102 157

,"is1""i31?i"Jg\%* 3,LT,1iT"ii1:,f,:l hT"",HT:i:".0d:H?:;lL'31 ,p.",JHSt"#i? because anarvsis
2 -{ rcportable absence is an absence of B or more school cla}.s.3 Information on school absences was lacking foig toJ,. u"a'il girlr.

During 1935-36, when the ehildren rvere 7 years of age, approxi_
mately 27 percent of the boys and girls had no .eporlable school
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absences.2s It should be remembered, ho\,l,ever, 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 unfortunato
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 cluring the school
year, although it may well be that some, of the boys and girls frequentiy
suffered from minor ailments which undermined thoir heaith but did
not materially affect their attendance at school.

Most of the other boys and girls (36.0 percent of all the chiklren)
had only one reportable absence. This abserrce usually lasted from
3 to 9 school days (41.0 percent, 3 or 4 davs, and 43.0 percent, 5 to g
days); there \ \ 'ere a few boys and gir ls (10.0 percent)  abstnt  f rom l0
to 19 days, and an even smalle.r ntrmbt r ' (6.0 pt'rccnt) abst'nt 20 clays
or more.

About 22 percent of all the children w('r(, abscnt tu,ice for pt'r iocls
of 3 school days or more. About one-third of t irese boys and gir. ls
were out less than 10 days; a somew-hat larger. proportion (36.0 por.ct nt),
10 to 14 days;and the others (31.3 percent) ,  1b da} 's or longt,r . .

Finally, a considerable number of the children (more than 15 per-
cent of the total) were reported as having had three or more absencc,s
at 7 years. These boys and girls were usually absent for long pcriods.
Twenty-nine percent of them w('r(' not at sehool for' 20 to 2g days,
and nearly one-fourth of thcse chilt lrr,n harl reportablc abscnccs total-
ing 30 school days or more.2e

Med.ical and d,ental care.

When the pediatrician examined the children eaeh year she indi-
cated whether the;z needeci rncdical care or dental (:aro or both (tablt,
17). Analysis of her findings shows that nearly 60 percent of the boys
and girls were in need of both medical ancl dental care at 7 yea,rs of
age, and that slightly more than 40 percent needed such care at botlr
6 and 7 years. In other rvords, nearly half the children were in need
of medical and dental care during both years of the study. Even
more significant, perhaps, is thc fa<.t that only about 2 per.cent of ttre
boys and girls nee,ded ttt ' i thcr nrt 't l ical nor rlontal (.art ' at 7 year.s of
age and that only 1 pcrcent of tht' crhikh't 'n nct'clcd neither type of
care at 6 or at 7 years of age.

'!s l\re data on school absences have not been presented scparately for bo-vs antl girls, b6cau5g analysis
failed to reveal any sex diflerences in either the number or the duration of repgrtable absences.

2e A larger percentage of the children had reportable absencos totaling 10 scirool days or morc at 6 than
at 7 ycars, but there appears to be l i t t le associat ion bct* t 'en thc r lurat ion of rcl tortablc i lbsences at 6 and at
7 years except for the boys and girls who had absenl's totaling t5 days or lnore. Consequently, finrlings ut
the earlicr age have becn ornittcd from the discussron.
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_ In intc'rpreting thcse findings it slioulcl be remembered, ho*,ever,
tha,t need fol mcdir:al care refers to obscrvation as rvell as treatment;
undoubtedly many of the chilclren needecl observatiorr only, because
of a repo'tecl history of cokls. pe'haps; or such conditions as dull ear
drrms; mouth breathing; or. moderatclv cnlar.sed tonsils.

Trer.n 17.-._Recomrnendat.io" 
ilr,!ri#r:#;,,j",,#;r"::::" 

neett of the boys and sirrs.for

Both sexes 
I 

Bovs
Type of care needed

l -
\umbcr  

I  
percenr  '  \u r rhe f  i  I ,e rcent  r

;*'"*.;;;- -l- -] -l

{ l  j  - r lears -  - - - - -  I  18 1.8 4 t .  1t t  both 6 Lnd f  aears s j .1 1 .3

., "#; i3;::111y;: i1"t"""1"i'1"3'1,"i%ixT-1:$Jff l?l;'li'J#"3::$,:Tlt?L'!i.xli;i'information ar both

SU}IlIIARY

\Iost of thc boys and girls rvclc bctrvccn 7 anrl 71,6 yeals of age u,hen
the indiccs lvcre tcsted. Nearly half of them u.erc Italian, a'cl nea'lv
20 percent were American childrcn; the otrrers rcpresented vario,is
smallcr nationality gr.oups.

The different sections of N.rr Fraven rverc all fairlv rveill r.(,pre-
sented. r\Iost of the children l ivcd in flats or aplrtm"nts n-ith both
tJrcir parents;ancl thcre rrcre gencrally four, f ive, or six per.sons l iving
in thcir homes. considerable overcrow(ling existe<i; about 32 pcr-
cent of tho bovs and gills lir-ecl in houscholds u-hcr. tht,r.e u,er.c onc
and one-half ol morc persons per room an<l in about 4jJ perct,nt of the
tromcs at lcast trvo pooplo \rcro occllpying ilre samt' b.dr.oom with
tht' child rvho rvas inclu<led in this stuclv. Somc of thcse bovs anrl
girls n'c'e in extrcmely l)oo' t,conomic circ'mstanc.s; :rborrt )+ p"r.-
c.nt of theil families receivori trssistancc (from public, private, or
lrot,h public ancl privato sources) cluring thc ycar prior to each of the
homc visits. INr-on morc significant is the fact that 17 percent of the
families u.ere dcptndent on srrch assistance for.the pr.incipnl par.t of
their income duling the sccond year of the stuclv.

Thcrc rvcre marl<eri dificrences in thc bocry b.ilcl of tlrcse boys nncl
girls. tr'or cxamplc, the rtalian chilclrcn u.erc shorter ancl tcrrrlc,l to
rvcigh lcss, on the avcragc, than the Amcrican ehililrern

Thc <licts, iudged in terms of the n,mbe' of c'ps of rnil l< consurnecl
pel  r l ly ,  rvc le of tcn inader l r rat t ' .  At  z  years of  age,  onlv : rborr t  2g per , -

-=;-: - l

\unrber 
I 
I'ercent r- l -

2oi | 5e. J
t  16 l  lp .0

I
I |  ' ,1

128 I  36 .3
t ,  

i  
16.!,

I  2 . 6
i  2 . a
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cent of the boys arrtl girls dranli an optimum arnount (five or more
cups); about 15 pcrccnt of the childlcn had lcss than trvo cups per dav.

If the physician's juclgment is used as a criterion of general nutri-
t ional status, about 34 percent of the bo]'s and girls u-ere in good or
excellent nutritional condition at the time the itrdices were appliecl
(at 7 yenrs); almost 57 percent rvere in a borderline condition, ancl
approximatelv 9 percent u-ere iudged to be poorlv nourished.

Other evidence which gives sorne indication of the heaith of these
c'hildren inr,lrrcles: (1) The specific r, l inical f indings at the ph5'sical
examinations; (2) absence frorn school; trnd (3) the physician's judg-
rnent of the boys' and girls' need for rneilical and clental care.

(1) At the tirne the seconri physicai examinations w-ere made, the
physician found more than half the bo)'s arrd girls suffering from
various ailmerrts, mostly respiratory-tract infections.

(2) Of the boys and girls with reportable school absences (i. e.,
absences of 3 school da5ts or more) at T l.ears of age, 36.0 percent u'ere
absent only once, 21.7 percent, twice, and 15.4 percent, threeormore
tirnes. A large proportion (53.3 percent) of those r.vlio had been or-rt
three or more times were out of school for as much as 20 school days
or longer.

(3) ,\ccording to the physician's iuclgment, nearlv 60 percent, of the
chilclren u'ere in need of both meclical and dental care at 7 years, and
slightlv more than 40 percent at both 6 and 7 years of age. A child
in need of medical attention rvas almost nh'ays il need of dental care,
although the reverse was not generalllr true.

AII these findings rnedical, dental, and socioeconomic-indicate
that withor-rt cloubt there ntust be bo5's and girls inch-rded in this studv
nho u'erc likelv lo ber undclnourishetl and to be in ncc.d of medical
carc or nutritional advice an<l assistancc.

The Observations Made of These Children

TBCHNIQUES E\IPLOYED

Every attempt u.as tnade to have the observations of these boys
rind giris as accurate as possible. In order to accomplish tlis purpose,
rrniform methods of collecting the material and editing the schedules
rvere used.

No a,ttempt will be made to describe each of the obseryations.30
On the other hand. the most important items-narnely, clinical judg-
nicnt of the child's nLrtrition and anthropornetric rne&surernents-u.iil
lre rlescribed in some cletail.

i  Instruct ions for making thc ph1'sical  exanirral ions, for taking the antbroporrr ln( '  nleasur( ' l ren1s. f ,1r l

f r , r  oblaining soci tx 'corrornic data, together with the sct l ( ,alulcs for recordjng the-qe otr-str lat ions rnr i l  i  r

r ) i ) l a i n c ( l  l l l x l D  r e { l u c s l  l r o r l  t h e  ( ' } i i l d r e n ' s  B u r c a u ,  U .  S .  I ) e p a r t n e n t  o f  L a b o r .
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Cl i  n i  cu I  ( rs .sessrnen t .

J i . r ' r . i r r r r  r - r ' i r .s  t . l i r r ic ' r r l  j r r< lgrr rent  l ras been the accepted method of
lss{'I i : ins rr . lr i lr l 's 1llr.r-sicrrl f i tness. With increasing knowleclge,
lnll)r '()\ '(,I lr{ ' lrts lrrr\ 'e beerr rua<_le in the procedures used in t}re examina_
t i , r l  ,11, ,1 i r r  t l rc  r l rc t l )o( l  o I  arr i r - ing at  a f i r ra l  judgment  of  t l re  chi ld 's
{ r ' r r . r ' i r l  nr i r . i t i . r t r l  s t , t t rs .  I } t r t  the phvsical  examinat ion which forms
;r  J) ; l r t  o1 ' t l r t ' r is r ra l  school  l real th prograrn does not  a. lways inc lude
tLcsc tet ' l r . i r l r r t 's .  hc.arrsc t l rev r 'av.eqrr i re specia l lv  t rn inedperso 'nel
( ) r ' r { , \ \ 'c ' r l r r iPrr r t ' r r t .  or  both,  an<l  ber ,ause sorne of  them consurne con-
s i r lc l r rb l t '  t i ruc in  t i re  exarni r r i r rg roonl  o l iu thelaboratory.  lnother
n'orrls. srrch tc,qts arc cost,lv, and most school buclgets havc not, ex_
prrrrrlcrl srrfl icicrrtly to support so expensivr, a plogram. These more
r' l ir lrorirtc proct'drrrers 31 rvore cxclrrclecl, t,hcrcforc, from the present
strrt lr- in orrler to ha't tho phvsical c'xaminations comparable to the
t'xrrnrinntions incl'ded in tho o.cli 'rary school health p.og.o-.' lhere 

were tw. other reasons rvhich rnade it aavisaute to exclude
these specitrlized tests. r'irst, the1. present many administrative and
technical problerns. Th.s speci{ic permission must be obtained from
pareuts or gtrarclians of the children before some of the proceclures
may be applied. Seconcl, sornc of the tests har-e not been standardized
sullciently to permit accunite itrterpretation.

But evcn if these consiclcrations courcr havc bcen eliminated, thc
first reason sti l l  rernai'ed; namc.[v, the aclvantage of ]raving the physi-
cal cxaminations of the boys a'cl girls in this stucly comparable to
examinations rvhich it is aclministrativoly practical to cmploy in a
school hcalth program toclay. If the phvsical cxaminations are macle
i' this way, the fo'r indices included in the study carr then be com-
pared rvith the type of examination 'vhich they would ordinarily be
used to s'ppleme't or replace. Furthermo.e, a st,dy of the obj."-
t ivitv of clinical iudgmcnt of genclal nutrit ional status based on this
type of examinatio' rnight furnish some cl'es as to horv to ir'prove
the physical exami.ation '-itliout the nddition of eiaboratc and ex-
pensive tests. rn short, it u'as considered more important to usc
carefully a mcthod rvhich the avcrage school physician can ancl must
employ tha' to set 'p an elaborato and costlri proceciurc rvhicli it is
not at present practical to adopt i' examining large groups of school
children.

In. order to make the eramination as objectir.'e ancl accurate as
possible, detailed written instructions were preparetl for the pediatri-
cian's use concerning the 'umber of items to belncludecl in the exami-
nation and the rnethod of eval'ati.g each item. rn acldition, o 5-
point scale rvas devisedforjurlgingthe chilcl 's general nutrit ional srarus
(see chnrt e.tit lerl "Gradi.g of Ge.eral Nutrit ional statrrs,, p. 43).

n l  r t a ( x ' l r 1  f o r h r r t l o g l o l r i l t a t t t l r o t l - b l t r r r l < r ' l l ( l ( ' t r r r l i n a t i o l r s r l a r L ' o r t l x l t i r s t r l a y o f t h e c h e c k - u p o x a u r i n a -

t i o n s  O n  l i l 3  c l r i l r i r . D  ( 7 0  l j o l ' !  a n r l  { j j }  g i r l s l  \ \ 1 1 ( )  $ c r |  i n c h r r k , r l  i n  t h e  s t l r ( l v .
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This scale rn'as based o' (1) color of muco's rnernb.rrrres,:,r (2) qualit5- of
muscle,33 and (3) amount of fat.3a ancl rvas used as a guicle i. e':ah.aii 'g
nutrition. other items, incluriing posture, corrclition of the sliin and
hair. and general developrne.t, rvere gir.e' consicleration in arriring al
a final clinical judgment of t lre clri ld's general n'trit ional status.:r5

,tnthropornetric rn eo sur e n, ert ts.
'rhe anthropornetric rr){ 'asurernents necessa.v for. detcrmining thc

Baldrvi.-\\ 'oocl, Nrrt. it ional status, ACH, ar-rcl prvor. Inclices rvi,rc
made accolcling to thc mcthods lecommcndcd hy thc in'estigAtors 36
r-ith the follorving cxccptions:

I,l:eiqht.-Aftcr his shoes, srroater, ancl coat weLe removed, the, chilil
ll'as 'r'eighc'd on a balancc scale locatecl in the school and liis rvcight
u' 'as recorded to the ncarcst q.artc. of a pormd. This is the p.o-
ced're used for the Bald*' in-\Yood, thc ACH, ancl the Nutrit io.al
stat,s Indices. rn calc' lati 'g the pryo'Inclcx, the.e is a correction
to allo'v for clothi 'g if rvt ' iel it is not talre' i '  the n'de. This aclj.st-
ment has bcen made fo. each bol'ancr girr i 'cluclecr in the present stircly.

Iliac crests.-\Tlre. thc chilcrr.e. lr.cre z 5.cars okl the c.rest measure_
ments u'ere tal<en next to thc sliin. acco'cling to the presc'ibecl tcch-
niclues, with a sliding rvooden caliper. Howcver., dririnq the first 3
months of the stud5' (october th'o'gh Deccmber 1934), thc bi-i l ia,c
diametcr rvas taken ove. thc clothing rvith an obstctric in.tal caliper.
This dilTcrence in tcchniq'c *i l l  not aficct thc incliccs, beca'sc the
incorrect techniq.e rvas used only in the first 3 of the 5 mo'ths cl,r.ing
which thc examinations of the 6-ycar-olcl chilclren rvere macle, u.hereas
the indiees ri.erc dcrir.ed from mcasuremerrts made .*.hen thcse children
tt'ete 7 1.cars of age.

Thc inst. 'ments used in talring ther mcasurcments rve'c checkod
frequr:ntlv; that is. the steci tape eq,ippecl', i th a G*lick spr.,, 'g
handlc', used in rnal<ing the F'anzen an<r ACr{ nleasuremerrts, anrl the
subcutaneous-tiss'e calipers fo' th. Fra'zcn rnclices, u,,c'e comparecl
at rvcekly intervals rvith stanclardiztd instrumcnts. About everr, 2
months they r.cre leturned to thc factor.v fol rcplacement of springs
or for calibration. In adil it ion, the scares locatecl in oach of thc
schools rver.c balanced at frcquent intervals.
;;"t. t -*"us membranes was assessed as ,,goorl ', or ,,definitel-r 

l ialc.,,33 Clinical judgmcnt of muscle rrhich rras graderl a,s ,t,xmlk nt," ,, l . irm,,, or ,,f labhr.,,, rras ba-st,rl on aconbination of nluscle pnll and nuscle tone.
34 clinical judgment of fat which v'as gradeci as "excessive,', ,,exa'i lent,,, ,,salisfactor!,, '  ,,fair,,, ., irrin,,,

or "yery thin, " rras based on an average of thc aurount of arm anrl abdonen fat.35 Diagnoss based on physical eraminations s'ere not usod in arriving at a judgment of the child,s gcncral
nutrit ional status except insofar as they allected the clinical items entering into the assessmont. \crcrthr,-
less. such diagnoses ma1- have influenced thc pediatrician uncoDsciouslJ, although orcrl, eflort rvas trra(lc
lo base the assessnent v.holly on thc items specified in the instructions.

3d.Ior a dctailed descript ion ol the methods of T a k jng the anthropometric mcasur('ments neft 'ssarJ lor (r)nr -
puting cach indcx, see thc fri l lowing rc{erences given in Appentlix II: Ralds-in-\\.oor1 ,l,ahl,s (, i) I}a1(l$.i1.
p  l ;  - { { l I I  Index  - (3 r t i  t r ' r . tnz t 'n  and Pa lmcr ,  pp .9-11 ;  \u t r i t ion l l  S ta tu !  In ( l j ces ,  (7 r )  \ r r t r i l i on i t  s l r r t r rs
Irr(l ices, l) l). ; '12; an(l l,r-vor \\ ' idth-lvcight T;hl{,s (8E) pr}or and Stolz, p. :1, and (8r) I,r}1}r, p. S.

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



}TATTJRIAL ANI) , \ I f i I f } {ODS

ACCURACY O}' THH TUCHNIQT,BS EN,TPLOYED

Clinical ossessrnent.

It \\ ' i l l  bc remembcrerl that all the physical cxaminations r-ere made
during both yctrrs of the studv lry onc pecliatl ician, rvho lsecl detailecl
rvrittcn instnrctions as an ai<l in arl ir. ing nt her assessmt'nt of thc
childlt 'n. Sirct' hol judgmerrt of gcnt'ral nutr.it ional stltus has been
uscd both as a method of asscssmcnt antl ns a criterrion for. evaluating
tho four inciiccs of body build, it is irnportant to clctelmine both its
objcctivity and its stabil ity. In ordcr to study- these trvo pr.oblems,
clrcck-rip examinations \l-crc madc of somc' of the chilclrcn aftel the
phvsical cxaminations werc cornplcted in \rarch 1936. They con-
sistcd of trvo parts: (1) An init ial and rcpeat examination of some of
the child.en (51 boys and 52 girls) bv thc same pccliatrician *.ho
made all tht phvsical examinations during both ycars of the sturiy, in
order to chcck the stabil ity of hcl judgment;and (2) examirrations of
these same chilclren and of 105 othcrs (b6 boys an<i 4g girls) b5, the
samc phvsician arrd by two additiorral pecliat' icians, in orcler. to cle-
termine the extent of aglt'emcnt in judgrnent among the three phvsi-
cia's. Thc findings &'e presentecl in a later section of this renort.
(Sco pp.  E2-87.)

A n.t h. r oponte tr ic m ea sur ern ent s.
At the -.amt' t imc that the chcck-'p cxaminations wcrc made, the

accuI'acy of the anthropomctric measures was studicd in this manner: 37
one liundrccl chilclrt 'n (50 boys and 50 gir. ls) w.r.e measuretl trvicc bv
anthropometrist D, rvho madc all the rneasurements during both ycnrs
of thc -qtud)-, and betwcen D's init ial and repe'at obserr.ations were
nreasurccl by a,nother atrthroponrc'trist, E.

In o'de'to stucly the uari,ubil i l ,T of thc anthropometric data, the
init ial measuremcnts of cach anthropometric characteristic macle bv
antlrroponretrist D havc been compared with thc ncasurcmcnts of the
othor obscrr-er, E. This comparison has been rnacle in tcrms of thc
means and standard ricviations of thc trvo distributions; that is, if
D a'd E mcasrr't 'd the childrc' u' ith an cq'al dtgree of accur.acy, the
nleans as l-ell ns tlrc stanclard cleviations of the distributions should
t'oincidc. (, 'orrvelsely, if the tu'o obst'Lvcls' rncasur.cnlents were not
nraclo u ' i th  the same precis ion,  the mcarrs or . thc stanclard c ley iat ions
.r' both *' i l l  not bc idcntical. Usually, hou-ever, the means coincide,
:rntl rrndel thrst' circrrmstances the anthropomctrist v,hosc measure-
rne'nts havr tlre smallel sttrndalcl cleviation is thc more accurat,e oj
the t 'wo.

-  
1. 'or evidcn(.  conccrnirrg thc \  ar iabi l j t l  and consistrncl ,  of  anthropomctr ic neasurpt lcnts see ADDendix

l l :  ( / l )  Royd, (4. i )  I ie j in ian and l lat t ,  ( td) ]  incoln, (66) f iarshal l ,  and (6t)  f lorc(. l i th.
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To il lustrate this method the reacler is reminded that D and E
each rncasurcd the bitrochanteric width of 50 7-year-old boys. Analy-
sis show-s that the ave.age or mean bit'ocha'tcric widih for D's
observatiorrs is 21.9 cm. (table 1g);and their t l ispersion, measured in
terms of the sta'clard de'iation, is 1.36 cm. rf this value is adcled
to and subtracted f rom the rnean,  the l imi ts  obta ined,20.b and 23.3
cm., define an interval that includes slightly morc than two-thircls of
D's measuremonts.

Tesr,o 18.- XIeans and standard deaiati.ons ef an.thropontetric measurements made
by obseruers D and Fl  on' i0 boys'ana sO ol i i i - - " '  

' ' - ' "

l- Ilo1,s 
I cirts

S l a D d a r d  S t a D d a r d
d c v i a l  i n t r  v l . a D  

d e v i a t i o nAnthropometric measurenent
l lean

Obscrver- L ) h s 0 r \ o r  O b : p r l o r  O b s e r v e r-;l .1;l;-l ;l;
l - - l - l - r - l - -

i*1 iiui ril ili ;.iii i;l*
i,ii i,ii i il,i l ii,il i,?i i l,ff

r;h:ti"11:iJ:#:t"-trTtSiTa:::1"'riif"f i,t'r:Sf,.?f#easurements. scc Appendir Ir: (zi) Nu*itionar

A similar analysis made of Ii's observations sho*,s that the mean is
21.8 cm., and the stanclard derviation, r.42 cm., comparecl r,vith 21.g
and  

. l . 36  
em.  . f o r  D ' s  meas r r rnm"n i= .  (TubL '  lR . t  No* - ,  i f  t h i s  s tand -

ard deviation, r-42 cm., is addcd to and s'bt'actecl from the rnean)
21.8 cm., the l imits obtainecl,20.4 and 23.2 cm., are about the same
as those for D's observations (20.5 a.d 2:l. l l). These findinss indi-
cate that thcre is exccllent agri:cment betn-ce' thc t.n-o anthri,pome-
trists' measurements of the bitrochtrnter.ic l. ir lth of 7-ycar-old bovs.
The data for the 50 girls inclucled in trrcse a.thr.opornetric cxamiia-
tions also show close agreement bct*.cen the tu-o observe'"s. (Table r g.)

similar analyses of th. .the' a.th.oporn.tric cha.ncter.istics of
these boys and gi.ls a'o shtlrvn i. table 1g. It may bc seen upo'
examination of this tablc that the largest crlors fol the bovs rvere
made in measuring chest depth, chcst brea<lth, ancl ar.m girtli, in the
order named, and for girls, i' subc.tancous tiss'e, arm girtii, and width
of the iliac c'ests. As a w-hole, horvever, the obscrr.ations of D and
E were in very close agrcement.ss

36 For an]- given anthropomctric characteristic the error of the [reasurement has been assuncd to be
directly proportional to tho difft 'rencc hetween thc nunbfr of scale units wit hin tho intOrval d0finrd by tho
mean, plus and minus 1 stalldard (loviation, for thc mrasurenlcrltr l ladc b}'cach of thc obscrvers, L) and E.

2 1 . 9  2 1 . 8
38.  I  39 .3
2 8 . 3  2 8 . 8
17.  3  1 t ' .3
2 3 . 5  2 1 . 3
52.9  53 .0
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The stability of D's measurements has been studied in terms of
the error involved in making.epcat mcasurements of each anthropome-
tric characteristic (exccpt u'cight and treight) on the 50 boys and the
50 girls included in the anthropometric check-up observations.

If it is assumcd that each of these two measurements, the first and
rcpeat observations, contains chance, urrcorrelated errors, thc stability
of D's measurements may be testcd in terms of a statistical constant,
which estimates their dispcrsion or variability. This consf,anl,
known as the standard cleviation of a difference (o 6111.), may be used
to estimate the standard deviation of the error of measurement.se
X,Iore specifically, if D makes no errors in measuring an anthropometric
characteristic, her first and rcpeat mcasurements are equal and the
difference betlr.een them is zero; but if she makes chance errors
only, hcr initial mcasurement may be larger or smaller than the repeat
observation, and the difference betn'ecn them rvill vary both in direc-
tion and size. As a result, the averagc or mean diflerencc between the
initial and rcpeat mcasurements of any given anthropometric char-
acteristic will be zero, and thc dispersion of the crrors can be esti-
mated in terms of the standard deviation of the error of mcasurcment.
This standard deviation of the error of measuremenr can rhen be
added to and subtracted from tho average or mean error, zero, to
indicate the limits between rvhich slightly morc than two-thirds of
D's errors a,re likely to occur. If this standard error is added to and
subtracted from any single observation, the resulting scale values
give the limits rvithirr rvhich the true valuc of thc observation is
likely to occur.

Table 19 gives this estimatc of the standard dcviation of the error
of measurement for each anthropomctric characteristic except rveight
and height. It may be seen that subcutaneous tissue is the most
unstable, then the chest mcasurements and the arm girth; but the
maximum standard deviation of thc error of measur-emcnt for anv
of these six anthropometric characteristics is less than 0.5 cm.

'^"""t'" 
" 

'li;v;x;tnt;i;rr:U*"""*""^"*

47

Anthropometric lneasurement

I StanAarO deviation of
the error of mesure-

I menr

i- ** 
-** -

Arm s i r t 'h  I  1 .m )
Bi-i l iac crests (width) (cm.)
Bitrochanteric width (cm.). I- l

0. 189
.0725
. 135
.248
. 2 5 7
.265

0. 170
.0962
. 1 1 6
. 1 9 6
. 295
. 365

Cbest breadth r  (cm.,
c i r e i i , i ep tn i t cm f l  - - - - - - - - - - - - - - -  -  -  -  - -  - , - - - -
Subcul.aDeous tissue |.

- I This anthropometric charact€ristic is the sum of 2 measurements. See Appendix II: (/t) Nutrit ional
Status Indices, pp - 7-12, lor a description of this measure.

ss For a description oI the method of estimating the standard deviatiou of the error of measurement, see
Appendix II: (79) Palmer, pp. 227 22A.
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This analysis indicatcs that D's measurcments are rrnusually stable.
This finding, together rvith the fact that hc'r mtasure'ments ag'oe.rvell
v' ith thosc of the otlrcr obseivcr, E, furnishes convincing evi<lence that
D is an extrernely careful and accurate rvorkcr ancl thal lrer rncasurt,-
mcnts are a satisfactor.y basis for deriving thc indiccs included iri this
study.

Socioeconomic and relatecl data.

The socioeconomic data rve'e checked and verif iecl bv clifferent
methocls, depending on the tvpc of rnatcrial ancl the soulces availabl<'.
l-or cxample, statements about i l lnesses \\,-ere checlrecl against hospitnl
and clinic rcpolts, the fi lcs of the \t isit ing Nrrlscs'Associnl, ion, anci thc
rccorcls of the 1)ivisions of Tuberculosis ancl \renercal Diseascs of thc
Nerv l{avc'n Dcpartment of l lealt}r.

Data on i 'come ancl assistancc co'lt l  be verif icri o' ly fo. families
wlro reportcd that they had lcceived assistance clur.ing th. vear
p reccd ing  each  home r i s i t  o .  u ' ho  * ' e ' e  known  to  p r rb l i c  o r .  p r . i r - n l e
agerici.s in Nerv Haven giving clircct or work relief. Drrring the
collrsc of thc sturtv all the familics with an income unclcr,$i,000,
those reporting relief assistance, families with membcrs sultering frorn
sevcrc i i lness, arid thosc lvhose incomc est,imatcs appearc.rl to be
grosslv inaccurate u,-ele clcalcrl through thc social Service Exehange
of Ncw Havcn. This mcans that the source and amount of irrco're
of thcse familics, the number of pelsons living on the income, ancl lhe
typc and amount of assistrnce \re.e chcckcd against the rccords of the
social agencies, both public and private, admrnistering any forrn oI
assistance in Ncu. Have'n.

School abscnces ancl p'ogrcss \vcro vc.if ied from schooi 'r 'conls.
The officc cle'rli also checliccl rclevant data against one anothc'r

and against the fi les of the health ancl rvelfare agcnci.s of t ire city.
For example, whcrevcl possiblc th. birth clatt '  cf thc crri ld as u.cll as
his legitimacv and thc agc of his parents $r(.r 'e comparcd u..ith tht
Iccorc ls  of  thc Brrrcarr  o l  \ - i ta l  Stat is t ics of  th t 'c i t r .Heal th Depal t -
tnent: othcr fact,s nborrl the l)al 'cnt-q, u,ith the fi les of the school
nll l 'sos anc[ agencics granting assi-qtanct'.

Data obtaincd al th. f irst homc r.isit r,r-hich did not tally *.ith
information deri 'ecl from othcr sou.ces *-ere checked by the eco-
nomic analysts at the second homc r.isit.

rn general, the sociocconomic data are ftrirly reliablc nnd accu'ate.
Such inaccuracies as occur are due for thc most part to thc failurc of
the mother to remember thc child's history or to the fact that, as the
child had previously l ivcrI in another citv, rccor.ds for c]recking rvere
noi availtrble. Some inacculacies havc. also lesulted ftorn the em-
plol'ne't of several economic analysts for collecting the data. Inso-
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far as possiblc, hriq,e'ver, t lre. ollselr.atiotts n-ot't '  choclied rrg{l i lrsl orl '
rnoth{ ' r  arx l  agr l i r ls l  the lccor<ls  of  pt rb l icr  and pt ' ivate rgenci t ,s  i r r
Nen- Ilaven.

Surnmary of Material and Slethods

In thc preccding pages an attempt has bccn rnacie to outl ine the
purposrr of the study and the methocl of collecting the observations
as u'ell as thc' plocedules used in chercking the matcrial and editing
t,hc schcchrlcs.

Bcfore proccecling to an analysis of these observations it may be
rvcll to revig,r. thc plan and objcctivcs of the investigation: Tlic plan
rvas to obselvc a group of 71il childrcn i iving in Net. Haven, Conn.,
frorn Scpte'mber 19i14 thlough IIav 1936, w'ho l 'crc 7 ycars of age
at thr: t irnt- of the sccond annual physical cxarnination and lvere
uttc'nding the public ol parochial schools of the city. The purpose
u.as to study the efficicncy of cach of sevelal rnethods of trsst'ssing
phl.sical f itness (clinical iudgrnent and four irrdiccs of body build) in
rtlentifving clikh'cn rrlio at 7 .verals o{ age rverc lihcly to be in pool
phvsical conclit ion.

The cr.aluation of thesc mcthods of assessing thc child's rvell-being
has been rnadc in telms of thc findings rvhen the chilclrcrr rvere 7
vcrrrs olrl fol tl.ci reasons. l'irst, thc indiccs of body build have
been computcd from measurements of thc boys and girls taken at
thc age of 7 ; ' 'ears, as thc Nutr-it ional Status Indices and the ACH
Index applS' to 7-ycar-olrl children and not to boys ancl girls 6 ycars
of aqe.t0 Scconcl, if the valious mt'thods of assessrnent ate tcsted on
the boys ancl gil ls at 71,-ears of agc, a r-hole serit 's of clinical, anthro-
pornetlic, anci socioeconornic data, based on observations macle ovel'
a pcliod of 20 months, are available for cvaluating tbe physical
fitness of the childrerr.

' i  I r r  other rvords, thest 2 rnetho(ls are probably most ef l rc ient in t t 'st ing chi l ( l ren of the sarnc agc as rhe

bors and gir ls f rom whosc moasl;relr lents the indices havc bccn r ler ivct l .

+11
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Results
Indices of Body Build

THE PROBLB]TI OF TESTING THE INDICES

Two serious difficulties stand in the way of any attempt to test the
four indices of body build incluclcd in this study. The first, discussed
in detail in the early part of thc 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 physicaf fitness only
insofar as it is related to s'ch cha.acter.istics 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 chiidren they identify with the boys and
girls who are likely to be in llery pool physical condition.

The selection of such a group constitutes the second difficulty in
studying these indices. It is apparcnt that some standard is needed
for identifying children on whom the indices are to be tested, but
unfortunatcly, as has been indicated, such a stanclard of physical
f i tness is  lack ing.  In  faet ,  i t  is  th is  ve.y r reed for  a re l iab le meas.re
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 dcsigned to meet. In the true sense, then, the solution to the
problcrn of the efficiency of bhese indices is indeterminate, since no
entirerly satisfactory criterion of refclence is at hand.

CRITERIA FOR TESTING THE INDICBS

_ Nevertheless, many of thc facrors rvhich go to make up this com-
plex state are l<nown and ca. be measur.ed. They can be used for
deriving approximations to the truc starrdard of physical fitness
which may serye as criteria for testing the indices. 

'such 
a proced-

ure-namely, setting up several arbitrary but well-clcfinecl critcria
for identifying chilclren rvho arc lil<cl;' to be physically unfit-has
been adopted in this investigation.

Obseraations used in deritting criteria.

Before defining the specific criteria rrhich have been used in this
study' it may be well to restate the material and methods ancl to
describe some of the estimates of growth and deveropment which
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have bc.,n used in deriving these criteria. It wil l be remembered (r)
that during a 19- or 20-month period of observation beginning Sep-
tember 1934 one pediatrician cxamined 713 school children at 6 and
again at 7 years of age; (2) that the'ph).sician described each child's
general nutrit ional status a.s " excellent," ,,good,,, bordell ino,',
"poo-r," or "very poor"; (3) that at cach physical cxarnination the
pediatrician inclicated wlrethcr- tbt' chilcl rvas in neecl of nc<lical care,
clerrtal carc, or both; (a) that an anthropornetrist took eight rneasule-
mt-'nts wlrcn thc two arrnual physical cxarninations w(,rc rnarle; (5)
that cach child was weighccl al, f i 'eq.e.t inter'als rlu.ing the l9- or
20-month pcriotl of obserrvation.

The antlrropomctric measurernent,s have bctrn used to clclivc thc
following growth cstimates :

1. 'fhe 
absolute increase or decrease in each anthroporrietric characteristin.

For example, if a l;ov's arrrr girth u'as 33.2 cn.1 at the age of 6 arrcl B4.B cnr. at the
age of  7,  h is arm gir th incrcased approximatel l .  1.1 cm. dnr i r rg the 12-month
per iod.

2. The relative percentage increase or decrease in each of these anthropomctric
characteristics. Thus, the arm girth of this same cliild increasecl about B.B
percerr t  i r r  a; , 'ear  (1.1 cm./33.2 cm.) .2

3. A more refined estimate of gain in .lveight. Irr order to determine each
child's average percentagc gain irr rr-cight per rnonth,3 an equation has beel fitterl
to his succcssivc u'eighirrgs rnade at frequent intcrvals during the 1g- or 2O-month
pcriod of observatiou.a This equation nteasures the child's relative gain i1 $'eight
lnuch more accttratell' t'han a,n est,irnate clerived from the trvo rveighings macle at
the arrnual physibal examinations becausc it is based on a larger nrrmber of rneas-
urements (fir'e to rrine) rnade at rnorc frequent intervals.

Some of these data, both thc clinical observations and the growth
estimates, have been uscd to derive provisional criteria of physical
fitness which will make it possible to appraise the effectiveness of the
four indices of body build uscd in this study-namelv, the Baldwin-
Wood Height-Weight-Agc Tables, thc ACH Indcx, the Nutritional
Status Indiccs, and thc Pryor Width-\Yeieht Tables.

Description of the criteria.

X'ive empirical criteria of physical fitness have bccn established.
Criterion 1 is based on clinical judgment of thc 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 cliterion. Only the boys and girls who
\l'ere poorly or vcry poorly nourished as distinguished from those who

t The sum of 2 mcasurements made according to the Franzen technique, See Appentlix II; (75) Nutri-
t ional Status Indiccs, pp. 7-8.

I For a distribution of p('rcentage change in arm girth per year, see supplementary tabte IV, -A.ppendix
I .  p .  1 0 1 .

r l ' o ra t l i s t r i t x r t i r ) r to fayerag( ' l re r (en tagrga in inwr igh t l )e r rnontb ,seesup l ) lementary tab l r t l l ,  {pJ ren
r l i r  I ,  p .  101.

{ See Appen(li\ I, pl). 98-99, for a tlt 'scriplion of the ntethotl used in fitt ing tho rxtxJnential elluil l i i ,Jr lo
t,he consecutire neighings of each child.
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were in a boldcrline state of nrrtrit ion hal-c been usccl for testing the
indices, on the assumptio'thrt if an increx ftri ls to sclect obr.ious
cases-that is, chilcllcn who are in poor physical condition-it rvill
also fail to identifv chilt lren u'ho are in borderline physical conclit ion.
tlnfortunatcly, it is t lrose very "borderlinc" chilclren rvho constitrrte
the major problcm in assessins phvsical f itness, but unti l thc adr,_
quacy of an index irr scit 'cting poorly rrorrr.isl ierl childrt,ri is ostrblisherl
there is no t( 'asolt for tt 'sting it on a chil<l u,ho is i1 borclerl l ine nrrtr. i-
t ional conclit ior. "Sclectcd," as usecl here ancl as it r i. i l l  be rrscrl irr
clcsclibing tlre rcsults of tcsting the indiei 's, rnoans that on thc basis
of a gir-en methocl of cvaluarirru physical f ltncss-in this case, generai
nutr:it io'al sttrtus at 7 ;rca's of :rge-a chilcl is founcl to be ph5.sically
unfit and is. t lrt:rc'forc, in riccil of mcciical attention or nutrit iorial
adr.ice and assistanct'.

criteri'on 11 is a lcliucmerrt of criteririn J. ,!ny chiltl ,*,ho rvas
found bv thc cxarnining plivsician to bt' i '  a state of poor or. very
pool nutrit iorr lrt 6 ancl at 7 1'cals of age u-as stlected by Cliterion lI.

criteria III oncl 1I'- are bascd on the'chilcl 's a'eragc pcrccnragc
rveight gain nnd percentagc changc in arrn girth. Althougli estimates
rvcre made of thc incrcasc' or clcclcase in each Of ser-en anthropometrie
characteristics of tht se boys arrd girls, onlr .rveisht rrnd ai.m girth
have been used in dcriving c'ituriri of pirvsical f itness. \\rr. ight has
been use'd b.cause it is a meusur'(rl lcnt which is casy to make accur.-
a,tely and because it has been carefully studied, althouEh it has the
lirnitation of beine a thr.ee-dimerisional or r-olrunet,ric clar.acteristic.
rvhich may be more closeh'related to the chikl 's sl<eletal clevelopmerit,
than to his phvsical f itness. Arm sirth has been selectecl not only
becanse it is easilv measured anci the err.or oI rneasurenent is relatively
small (table 19) but also because it reflects the chilcl 's increrrse in
musculatrtre and irt subcutarteotrs tissue as l.e.i l  as his ,okcletai cler-elop-
ment. lt has another a<lvantage in its hrge relative r-ariation. Next
to r-eight ancl subcutaneou-q tissue, ann girth lras the lrrsest coefficient
of vnriation of altv of thc eight rrrttrroponietric rncirsrircrnelts includetl
in this studv.s rn other x.ortls, there is corrsirlerabler r.ariation in the

;  The cocf l ic i0nts ol  Yariat jon ior th( '  mtasurfrnents rua(le rrhen lhe boys and gir ls rr t rre 7 -yoars ol  agc are
as fol lons:

Cf i ' f f lc icn1

\Irasurorncnt

Boys  (  i i r l s

Arm girth
Bi-i l iac crests
Bitrochantitric \yidth_, _
Chest brcadth
Chest deyrth
Ileisht
Subclrtanoous tissue
\\ 'oisht

f. 39
, . :19
5. 30
t . 7 7
rl. ;0
l . ; . J

t3 .  i l0
I 1 . 0 :

r 0 . 2 3
5. 59
6 . 2 0

t,. 27
1.  1 f ;

I L r j j
16 .  E5
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arm girth of the boys anrl girls rvlriclr rna1. l laye biological as weil as
clinical signifi c,ance.

Accordingto Llr ' i terion III chilclren have been selectt 'r l u-ho exhibitecl
an "unsatisfactory" gain in weight. If a chilcl,s avt,r.1gt, pcr.elt,aee
increase in weight pt'r 'month is e'xcccdecl by at least g0 pt.r,cerrt of tht,
bovs or tht' girls inclrrcle'd in this stucly,6 his rvcight gain hns bt,crr
arbitrari ly clcfined as unsatisfactorv.i fn other. worrl.-", ori iv abo,t
10 pcrcent of the chilt lren cxhibited an average percont:rge incr.t,usg
in rveight as small as or srnaller than that of thti chilcl ir i qucstion.
This definit ion is empirical and open to crit icism, but, on tjrr, other
hand, it seems rcasonable to &ssllme that a chilcl of this asc rvho
exhibits so small a gain in u-eight is not in good physical colclition.s

cri,terion, 1tr" is based on percentage change in arm girth. Any
child rvhose percentage change in arm girth betu'een 6 and 7 vcars of
age \,\,-as in the lowest 10 percent e of trre gr.oup of boys or gir.ls inclucled
in the stucly is selcctcd by Criterion IY. All the chilclrcn iclentifit,rl
bv this criterion exhibitcd a perccrrtagt: rrecrease in ar.m girth.

Criterictn. I'' is tht' most t'r'strictt'd of tho fir.c' critcria. It is a rnorli-
f ieation of tu'o of ttrc otlrcrs arrcl i 'vrh.es both cli. ical i 'dgrnent antl
glorvth cstimate-q. Aty chilrl rvlro was founcl by thc p,,cliatrician to
be in poor or vc'ry poor nutrit ional conclit ion (Critei. ion I) ancl in
rieercl of mt'dical and clcrttal care rvhen exarninotl at th. age of 7 yon..,
anrl $.ho cxhibitcd an ttnslt isfrrctorv p(,r 'contage chang. ir arm girt5,
: rs in Cr i tcr ion I \ - ,  is  sel t ,ct t , r l  bv Cr i t t , r , ion V.

l{urnber of children seleeted by the criteria.
The numbers of boys ancl of girls iclentif ierl by thcse five criteria

vary considerably. (Tablc 20.) criterion III (avera,ge relativtr
rnonthly gain in l ' t ' ight) sek'cts the largest nurnber.of |oys, 87 (10.1
percent) ,  an<l  g i r ls,  :17 ( .10.0 pt ' r 'c t 'nt) ;cr i tc ' r ion \ i ,  bascr l  on c l in ictr i
judgment of  Eenclrr l  nutr i t ional  statrrs,  nced for.  mt 'c l ical  ancl  dt ,^t : r l
care at  7 y( 'ars,  anr l  pt ' r '< ' t ' r r tagc c:hangt '  in i l r rn gir th,  sclects t6e
smal lcs t  n t tn lber  o f  ch i l t l r r ' r ) .  . l  boys  (1 .1  percor r t )  a r r< l  5  g i r l s  (1 .+
perccnb).

6' f l t t lor t ' t i t l t r l lv ,  t l t0  l t i rv t ' - r t ,  l0  l ) ( ' r ( j ( ' I r1  o l  thc r r l r iL i rcn 0f  t , t rc :h so\  \ \ . ( , r ( , t r i  b0 s t , lecI t , t l .  . l ,h is  
rvoul r l  rnetan

idt ln t i f5 ' ing 37 boys nnd 135 g i r l -s .  l loscvr ' r ,  i t  r i .as nt ,cessar l , -  to  s t , lcct  37 inst t 'ar i  o f  i15 g i r ls  brrcause of  the
l i r l i la t io i ls  resul t i r rg  f ror t t  gr r tu l t i r tg  th t '  rnnt . r ia l .  - { l l  th t  bo l 's  rvho rv t ' rc  sc lccted shorvcr i  2n av. ragp por-
t r 'n t : rg t r  ga in in  r . r 'e ight  1r t , r  r r ront t r  o f  0 . r i57 or  l t ,ss;  t lu '  g i r ls ,  o f  u . { i72 or  lcss,

I ' l 'h is  est i r ia te of  1r t ' rc t ' r t t i rge rvc ight  gt in  is  a rnurc r t , f incr l  mcasure than tho ono uscr l  in  th t ,  l r r t , l inr inary
rc; ror t  o f  th is  s tudy.  Sr t '  A i rpenr l ix  lL :  (10( ; )  southcr ,  I l l io t ,  lnd. I t ,nss,  p.  , { ;37.

i  A l though i t  nray rve l l  h t '  that  an excc l ) t ional ly  rapi t l  pcrccntago gain in  lv t , ight  is  ns s iqni f i r .a l l t  as ar)
cxct tpt ional ly  smal l  ga in,  a  ch i l t l  tvhose w-c ight  gain is  exccct led b-v approx i rnat t , ly  g0 IX,rco l l t  o f  i l r t ,  bo) ,s  or
g i r ls  inc luded in  the study is  not  l ikc l l .  to  bt , in  vory gooci  hcal th .

s 'i 'heorctically 
thc lon'est 10 l)t' l 'ccnt of thc children of each se.\ \\ 'orc to bo st'lcctt'tl. ' l.his woulri rrlt,arr

i r ient i fy ing 37 boys and 35 g i r ls .  l lovr-cver ,  i t  rvas neccssi r ry  to  s l l t 'c t  32 i ls t r ,ar l  . t  i3 i  g i r ls  bt ,c .aus.  of  th .
l i ln i t r i t io l rs  rest t l t ing f rorn grot tP ing tht 'data.  A l l  thr ,ch i l r i r t 'n  wh()  \ { 'ero sc l t ,c t r r l  shorvt , r l  a  IX, rccntage
t l t ' c r t ' : l s t ' i n  a r n r  e i r t l r :  l . i l  r r r  r r r o r t , f o r  b o y s ,  ( ) . 7  o r  r n o r t  l i r r , t i r l s .
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'ree'n 20.-I-umber and, r.ycent,of .the"s6s b.ogs g?d s/1g girls selected, by each of
JtuP crt lPrta oJ phgsical f i lness

I. Ciinical estimatc o[ poor or
/ years ol age

Il. Clinical estimate oI poor or
both 6 and 7 years oI agu

7 a

4 . 9

10. 1

10. 1

6 . 6

10.6

9 . 2

1 . 4

I I I .

tv.

Tror ided by

18

l .  1

,; n*Se:lts.1:l t$fillL9"L1T,*.""p.or bovs and sirls included in thc study have.been considercd selecre<l

:.*#ilii**hl:lllr"T'l,fil{{{ffi*!!il?ffi}iii}'#3r,',{'""i::::;:',';';.::lthe girls, of 0.672 or less.

,J f,rlfll,T"r,ill "Alf;llL""L\[",*-"p 
or bovs and girls included in the sr_udy have been considered sctecred

.r.ru."slllsrtff"*fs$"'#,".li$ffiiiiti{iis1+:iii.[il-"Txn*i"ti:u". *:1':,,",fi:or more for girls.

Exaluotion of the criteria.
None of these criteria is a very satisfactory rncasure of the child's

physical fitness, although each has certain rerative advantages ancl dis-
advantages. n'or example, the clinical examination miEht iclentifv a
child with flabby m'scles who probably u-o.ld not be seiectecl by a
growth estimate such as percentage gain in rveight. on the other
hand' clinieal judgment does not measrire dynamic aspects of the
ehild's growth and development so acc'rateiy u. gro*ih meas.res
based on seriatim observations of the chilcl.

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 rvilling to accept as a more or less satisfactory
measure of physical fitness. He mav, 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 rvithout some value, since
the factors on whiclr they are based are generally linorvn to be closely
related to physical fitness. In other u-ords, although the failure of an
index to agree with any partic'lar criterion may rrot prove that the
index is inefficient, the reader rvill probably concede that its failure to
agree to a considerable extent with all five methods of assessing a
child's v-ell-being justifies the conclusion that the index is not efficient
in identifyirrg children u'ho may be in need of medical attention or
nutritional ach-ice and assistance.
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TESTING THE INDICES

55

Because the several indices rneasure difierent aspects of physical
fit.ess arrd 'se different methods of identifvi^g chiiclren rvho a'e in
poor physical co'dit ion (pp. 10-12), it ' . i l l  be necessary to tlescribe
the associatiorr between each index and the five criteria separatelv.

The Bald,uin-Vood Tables.
It will be rernembered that thcr Baldwin-\\rood rables give the chilcl's

expected weight in terms of his height for his age and se-r; that the
child's actual weight is compared u'ith his 

"-p"Lt"d 
weight arrd the

clifierence between them is expressed as a percentage of the expecterl
rneasurement;r0 nnd that if the observed rveight is 6 or rnore percent
less than the expected, the clri ld is selected h5- this irrde-r as being
underweight.

Methods o.f ana.lysis.- Before evaluating thc efficit ncy of this index in
selecting children identificcl by each of the five criteria, it may be *.cll
to digress for a moment for the purpose of outlining the mcthtds usccl
in prosenting the results. The data were first analyzed in the form of
"fourfold" table's (table 21), which arc useful in presenting observa-
tions rvhen the freq'encies of each of the four possiblc combinations of
two attributes are known in respect to presence or absence. To citc
an example based on the Baldrvin-\l-ood Tables:

The girls included in this stuci5r have been classilied into trvo grollps on the basis
of clinical j'dgment of nutrition at z .' ' 'ears of age-namely, girls *-ho *.ere poorry
or very poorly nourished (clinical j'dgment) and girrs rvho *.ere not. Thel- har-e
also been classified, according to the Balchvin-woorl Index, into trvo other inde_
pendent groups consisting of girls selccted b1- the index as'nderweight, and girls
who *'ere not. These tr.vo classifications (based on clinical ludgnrent of genorar
n.tritional status and o. the Baldrvi.-w'ood Index) can be further refi,ed and
interrelated to determine the number of girls r,r,.ho l-ere in poor or \.erv poor nutri_
tional condition who rvere also selected b1' the Baldwin-wood Inaexj tie number
of girls 'v'ho 'were ide'tified b1' the criterion (clinical judgment) but not selected
b' thc indexl  those iderr t i f ied bv the inclex and not  selected b ' the cr i ter ion;  ancl ,
f inal l1 ' ,  the gi r ls  selected l^ .nei ther the inr iex nor thc er i ter ion.  This t -vpe of
a r ra l J - s i s  i s  i l l u s t r a ted  i n  t ab le  21 .

Accordirrg to this table the criteriorr classifies onll' 40 of the B4Z girls n as poorlv
or very poor lv nour ished at  7 1 'ears of  age;  the index ident i f ies 2 l  to2.s p" ."" r rg
of t,hese 40 children as rrnderlveight for their height and age, although it selects 52
other girls as underrveight rvhom the physician did not consider p-oorly .,r ver1.
poorly nourished. In other n'ords, arthough the inclex serects ,rea.i1' 1r.,i"" ,,
manv children as the criterio. 12 it fails to identify l5 (82.5 percenti of t,he 40
girls whom the physician judged to be poorly or ver)- poorll'nourished.

r0 For a distribution of these relative differences see supprementary table xlv, .{ppendix r, p. 1 I 1 .Ir The Baldwin-wood fndex could not be applied to 1 of the 348 girls included in the studv as her neightexceeded the measurements given in the BaldwiB-lt ood Table.
12 The index selected 77 girls; the criterion. 40.
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Tsstr" 2l.-Associotion betu,een clinical esti.mate of nutritional stalus and th.e Bald-
u,in-IVoorJ. Tablcs .for 3/,7 : ?-qear-old girls 2

Clinical estimatc oI nutrit ic)nal slatus

1 348 girls were included in the stud)-, but the inde\ coul(l rrol l)c testell on 1 girl whose height
the measurements in the table.

2 For the Baldwin-lvood Tables age at nearost hirth(lal ' $-as userl; rt lhe I)h]'sicul erarrinations age s'as
defined in completed years.

3  6  Dercpn l  n r  morp  r tn r lo rsp ig l l l .
I . ,b ther "  inc lu l le , l  ch i l , l ren  rvhose r i r r t r i l i o i l s l  s l r lus  s rses l in r r te ( l  i r se \ce l lon1.  g (n( l .  o r  l )o rder l inc .

This methocl  of  arra lvz ing th( '  dr tn ( i r r  tho for tn of  fo t r r fo l< l  tables)

may be condcnse(l 13 for inr' lrrsion in tlrc trblc rr 'hic'h givcs the r'osll l ts of

tcst ing thc inc icx ( tabk '22)  to shon' thc numl ier  of  r ,h i ldrcn seiectcd by

cach of thc five oritcria. tht' rtttmbcl i<lerrtif ierl l tv thc inclcx, art<l the

number sclcctccl hv both thc critcrion arld tho intlt 'x. This talt le also

gives thc children irlenti{iccl by both tht' critcrion ancl the incicr as a

percentago of tbosc sclcctctl l lv thc cri lt 'r ioti r l ld sho$'s thc percentage

of thc bolrs or girls inclu<lcrl irt thc strtdt. rvho ruttst Jlc screened bv thc:

index to in<, luc le a l l  thc bovs or  g i r ls  ic lcnt i f ier l  bv cnci i  o f  th t 'cr i tcda.

In interprcting thc lcsrl lts of tcsting this or anv other indcx, it,

shoqld be rcmcmltcrecl that to bc e{Iccti le as a rnethod of assessrncnt,

an inclex must have both spcci{icity and scnsil ivitv. If an inclex is

specific, cvery child rvho is sclcctecl is in poor physical conclit ion hut

not evory chilrl r l io is in poor phvsical conclit ion is riecess&riiy

selectcc l .  On thc other  hanr i ,  i {  thc inc lcx is  scnsi t ivc,  i t  rv i l l  i r l t  n t i fy

all thc childrcn rr.ho nrc in poor phvsicnl condition, lrrtt ttot t 've'rv

child it selccts is necessali lv lthysicrrl lv unflt. To i lut it in rrnot|e1

rval ' ,  therc r r r t ' tu 'o  rc<l r r i rcmcrr ts  n ' l r i t ' l r  l t  s l t is f l rc to lv  inc l t ' r  mt ts t

f r r l { i l l .  \Vhr ,n appl icr l  to  r r  g lorrp of  c l r i l< l r l r r ,  i1  n i r rs l  p ic l i  ou l  a l l  o l

r ue t r r l v  a l l  t h r , r , h i l i l r o r r  n ' ho  r r  f t ' i t t  poo t  l r l r l s i c r l  co r t r l i t i o t t ,  r r r r d  i n

add i t i on  i t ,  n r r r s l  r o i t ' r ' i  a l l  { ) l ' l r ( ' t t r l }  : r l l  t h l  t ' h i l i l r e r r  t t - h t ,  a r , ' phvs i -

cally f i1. I)oes thr' lJri lclrr-in-\\ 'o,r<i Itrt lt 'x tnlet these' t 'erltt iremeuts?

This qrrcstiorr l ' i l l  be atrsu'erertl for"eaclr of thc 5 criterirt.

r3 It is important to point out that thr original folufold lablc use(l in testing tl le indt'r carr be tlcrircrl from

the summary tablcs. For crample, accorri ing to tahle 22 thcrc wero 3.1; girls on whom th(-' inder v'as tested.

Criterjon I selectei: l 40 girls; the jndOr idt'ntif ietl 77; 25 girls \rcre scl{ 'ctcd bl'both thc critcrion and thtr inder,

an{i 1j girls idcntjf iorl bl tho critcrion s-ero not sol('ctcd tr} tho inaler. Sjmilarl l, 52 girls it lentif icd bl'thc

indcx tvcrc not selected bl'1hc criterion. Nos-, if the indcr identif ied ;7 girls an(l it \tas tested oD 34:, it

necessarily follorvs that the irrder did not select 270 girls. .qinlj larlt ' , i f thc criterion idcntif ie(1'10 girls it failctl

to select 307; and linall l ' ,  j f iJ07 $ ere rejoct{ d h}- thf critcrion of whom 52 were selecterl b! the in(ic\, 25i wcr(

rcjccleal by both thc crjt|r iorr anil tho index. Tll( '-(c obsfr|atiolls forrn all t l le ne&)ssar-v data for corDplotinlr

rhr fourfolcl tablr rrhicli -shorts the as-sociation betrrccr Critericn I and the Ballwin-\\ 'ood Indcx.

\-ot se
lected

40
307

Poor or very poor - i
O the r4 - - - - - - -  -  |

I
Total 

I
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,)5 ASSI]SSING TIIE PHYSICAL ],.ITNIISS 01. CHILDR]IN

(1riterion,1. lt may b(' s('cn from tablc 22 t,hat thc l laldu.in-Woocl
fnclox identif ied as 6 or moro pctrct'r 'rt rrnrleru't ' isht, 77 of ttrc 347 girls
on rvhom ib rvas tcstecl;that, Criteriotr I (t, l irr ical iurlgment) selc'ctocl
40 girls as poorly nottristrcd and that onlv 25 girls wcre identified bv
both thc criterion and thcr incler. In other words, of the 40 girls
rvhom :l competc.nt physician iudged to be poorly nourishecl at Z
years of age, 25, or approximately 62 per.ce'nt, wcre identified by the
Balclu'in-\Yood Index as being 6 or more percent underweight. It
follorvs that 52, or approximately 68 percent, of the 77 girls identifiecl
by the Baldwin-Wood Index were not poorly nourished according to
the phvsician's judgment and that 15, or approximately 88 percent,
of the 40 girls who rvere selected by the physician were rejected by the
inclex.

In interpreting these results it is appropriate to refer to a question
asl<ed by A. Braclford Hill in discussing R. Hurvs Jones' paper,
" Physical Indices and Clinical Assessment of the Nutrition of School
Chilclren,," rcad before the Royal Statistical Society in London on
November 16, 1937. Hil l asked: "If the test fails to pick out
ccrtain boys clinicallv assessed as bad or picks out certain others
clinieally assesscd as good, is it because the test is bail or the clinical
assessment is bad?" ra

fn orclor to minimize the errors inherent in clinical judgment, all
t,he physical examinations of the chilclren 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
fitnoss. tr'urthermore, the stability and reliability of her clinical
findings have been investigated and founcl to be as objectivc as carr
reasonably be expected.ls If, then, her judgment is accepted as a
more or less satisfactory criterion of physical fitness, one may con-
clutle that (1) the Baldwin-Wood lndex failed to identify nearly 40
percent of the girls rvho were poorly nourished, and (2) more than
two-thirds of the girls it selected were not physically unfit according
to the physician's judgment.

Thc index was even less efficient in idcntifying boys selected by
this critcrion (clinical judgment). Onl)r 15, or about 54 percent, of
the 28 boys whom the pediatrician judgcd to be poorlv nourished were
identified by the index; while 50, or approximatcly 77 percc,.nt, of the
65 boys rvho rvere selected by the index were not identified by the
criterion. rn other words, the Baldwin-Wood Tables are not an
efficient index if clinical judgment is used as a standard of physical
fitnt'ss.

tr  See Appendix I I :  (51) Jones, p. 35.
ri A detailt'd discussion of the stability and reliability of the petliatrician's judgnretit is presentetl on

pp. 32 li7.
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The Raldwin-Wood Tables have been tested in anotber way l:rv
detelmining the rmmber and percentage of bhe boys ol girls rvho rnust
be screened by the indcx in ordc'r to iclentify all thc children selected
by the criterion. tr'or example, according to Critelion l, 40 girls were
identif ied as poorly nourished (by clinical judgment) at 7 years of
agc. If, as has becn pointed out, thc Baldwin-\\roocl lndex is set to
identify girls rvho are 6 or morc pelccnt unrlervrcight, it selects onlr'
25, or about 62 pcrcent, of these 40 girls. On the other irand, if the
inclex is rcquircd to select all thc 40 childrcn whom the pcdiatrician
judged to be phvsically unfit, i t rvil l  also identify 236 girls whom tlre
pediatrician clid not select, a latio of about I to 6. If a similar test, is
madc for the 365 hoys incluclecl in tlre stutly, the ratio is approximatt' lv
I boy who rvas poolly nourished to cvery 10 rvho rvelc not. This
er.idcnce confirms thc prcvious findings and dcmonstlates even mole
clcarly the log' sensitivity o{ thc index in identifying the group of
New Haven childrcn includerl in this sturiv, if i t is tcstcrl in terms of
clinical judgment.

Criterinn, Il.-Children identificrl by Criterion II were juclgcd by
the pcdiatrician to be in poor or' \ '( 'r 'y poor nutrit ionai conrlit ion at 6
antl also at 7 years of age. This criterion is theoleticalll' a lnol'€-)
rigorous test than Critcrion I, for althongh they are both basctl on
clinical judgment of general nutrit ional statns, Criterion II refers to
both physical examinations (that is. the cxaminations made at 6 ancl
again at 7 ycars of age) while Criterion I applies only to the findings
at 7 years (tablc 22). According to this tablc' the Balclwin-\Voo<l
Index idcntif icd about 56 percent of thc 18 boys ancl about 61 perccnt
of the 2i3 giris sciccted b1' the criterion. In othel words, it failcrl to
idcrrtify ncarly half thc chilclrcn selectcd by tht critelion as pooliy or
very pooriv nourished at bot,h 6 and 7 vears of age. If one consitlt 'rs
thc aclclit ional fact that 63, ol about 82 perccnt, of the gil ls ancl 55,
ol about 85 pcrccnt, of thc boys who wcrc identif icd by tlre index
rvt'rc not selccted b1' the critelion, it is quitc clear that the Ralr' lrvin-
!trrood Tables arc neither a selcctivc nol a sensitive measure of the
ph)'sical f itness of the boys and girls included in the study. i i  cl inical
judgment at both 6 ancl 7 years of age is uscd as a cliterion.

Criterion -III.-The Baldrvin-Wood Inclcx iclentifiecl only about 24
percent of the 37 girls ancl about 22 pcrcent of tht' 137 boys rvhose
rveight, gain was unsatisfactor5' (Critcrion III).16 In inlcrprcting
these results it should be rememlrcrcd that (1) thc u.eight-gain esti-
rnrtes arc exccptionally accurate, fol 'thc1- are bascd on an averagc
of t ' ight weighings made over approximabely a. 2-year pcriod; (2) aborrt

:d' l 'htso cstirratcs of avcraqc rolative grtin in seight l)cr Dlonlh are probabl"v l lorc accurate than the
, sr inrates of percerltage gain in reight per year uscal in t hr preliminary rtport (sft -{ppendix Il: ( 7 06) Sout her,
I. l l iot, and .Tenss, p. .137). Conse:iuently thc results of testing the indices in tcrns of these 2 lornrsoi lh(,
, ri l i 'r ion are not stricrlv ccnparable.

t3a84a c_40--5
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90 pcrcent of t lrc bovs ancl o{ thc gil ls inchr<letl in the study exhibitccl
a larger av('r 'agc perccntagc increasc in tveight per month during the
19- or 20-month period of observation than thc boys and girls selected
by the criterion; and (3) theser childrcn \r'ere probably in poorer
physical condition than the boys and girls whose w-cight gain was
mole satisfactor'1,-. although not all childlen who are in poor phvsical
condition neccssnrilv exhibit a small rveight gain. As has bcen pointerl
out, however', thc Baldwin-\Yood Tablcs idcntif ied only about 20 to
25 percent of the boys and girls selccted bv this criterion. If the
index is set to identify all the boys and girls who exhibited an unsatis-
factory weight gain, it w-ould identify about g6 percent of the boys
and about 97 percent of the girls included in the study. Jn othcr
words, practicallv all the childrerr rvould iravc to be selected by the
index if i t is t,o identifv thc snrall numbel whose wcight gain u.as
urrsn t  is facto ly .

Criterion, IV. This criteriorr, pelcentnge change irr arm girth,'7 has
nonc of the virlues rvhich result fronr widesprencl application anrl
study such rrs tlre weight-grrin t 'st, imates har.e. It has been used in
this irrvestigation, howevrrr, bec&usc it has thc probable advantage, in
comparison witl i  rveight-gain estimates, of not bcing influenced to the
same extent by the ehild's sliek'tal developrnent. In addition, the
perccntage change in the arm eirth of thcse chilclrcn varicd consid-
erably. The rangc for bovs rvtr,s from a deerease of C.3 pcrct'nt per
yeal  to  an incrcase of  2 l .6  y tcrcent ,  tv i t ,h  n rnean i r rcreasc of  B. l2
pelcent  and a stanr lnrc l  r lev iat ion of  3.5.3 percrr r l , .  Qor. r ' t 'spon<l ing
figrrres for the girls ale ts follorvs:

Rarrge,
Mear r  -  -
S la r r r l a r ' , 1  r h ' r ' i : r l  i o r r  -  -

fn other worrls, the variation in this gnrrvtlr estirna,te is lar:ge enough
to assume biological and pcrhaps clinical significancc, for. thcre are
some indications that markccl changt's in a child's plrysical wellJleing
are often reflected in his alm girth. It is for these re'asons that per-
centage change in arm gilth has becrr rrsc<i, as Clitcrion IY, for iden-
tifying boys and girls who ale l i l ielv to bc in nee<l of mcdical attcntiorr
or nutrit ional advice and assistance.

X'or the application of this critcrion, thc Jror-s rnd girls werc each
grouped in order of percentagc changc in arrn girt lr per.year. Then
the children who rvere in trpploxirnatelt' ther iorvcst 10 pelcent of each
group were albitrari ly selecte<I, as shorving an unsatisfactoly per-
centage changt' in arm girth (a dccrease of l :l ol' morc pcrcent for.
boys and 0.7 percent or norc for girls) betrvcen 6 an<l 7 vea,rs of ager.

l iThe sum of 2 measurernonts acc(lr(l ing to 1,lro t(,chnique rkscriberl in .\plx:ndir lI; (7r) Nutrit ional
-s ta tus  Ind i@s,  I ) l r . ;  8 ,

60

Perrcnt
- 9 .  I  t o  + 1 9 . 5

.J.  t )J

3. 64
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RESULTS 61

The Baldwin-wood Incitx idcntif icd o'lv abo.t 16 percent of thcs.
37 l roys n"nr l  25 pelecnt  of  the : i2  g i  . ls  , , lho runrn s. loct . t l  b . r .  t l re  er i -
lerrion. rf the indc.x is requi.etl to selcct all thcse chilclren rvho showecl
an unsatisfactory change in arrn girth, it rnust identif-v about g6 per-
ccnt of the boys and,the samc percenlagc of thc girls inclucled in the
s t r rdy .

crite,ion v. The limitations of each of the fo'r criteria which
have been st'died are well rccog'ized. Two of these criteria are
entirely dcpendent on clinical judgment; the other two are clepenclent
on grorvth estimates. rt, rvas, thelefore, decicled to emplov a criterion
(criterion v) which involves bot,h clinical juclgment ancl estimates
of growth, ancl. in adclit ion, incl 'des the phvsician's judgment of the
child's neecl fol rnedical ancl dental care. rn orclcr to make the test
verv rigororrs, tho follou'ing lcqrrirements for selection bv the cri-
terion wc'e macle: (l) The child's gt.e.al n.trit ional siatr." ,,1-as
judgcd bv thc peciiatrician to be poor or very poor at 7 years of age;
(2) the child nccrled both medical anrl de'tal ca'e at the age of 7
vears when the pedia,trician made thc plr;rsical examinations; anrl (3)
eaclr child was in approximately'the lor.vcst 10 percent of the group
of boys or giris included in the studv rvith respect to percentag" 

"hur.g"in arm gilth bctween 6 anrl 7 rcars of ag,'.
As wo'lcl be expccted, onll- a snrail 'umbe' of childreri 4 of th.

365 boys and 5 of the 342 girls on rvhom the inclcx rvas testecl. v'ere
selected by this criterion. Examination of t l ieir anthropometric
schedu l . s .  phvs i c r l  e ram i r ra t i ons .  r ncd i r - r l  h i s to r . i cs ,  and  soc ioeconomic
scheclules indicates that thcse g children rverc in verJr poor physical
condition. Yet the index failed to identify 3 of the 4 boys ancl 2 of
the 5 girls. If it docs not select thcse chilclren u.ho are extreme cascs.
will it identify other boys and girls who are physicall5, unfit?

The ACH Ind.ex.

The next ind.x to be tostcri is the ACFI lndex. lt is basecl ,^ an
empiricai proceclure dcvelopecl by thc r\mcrican chilcl Hcalth Associ-
ation for idcntifying chilth'cn with a srnall arnount of rnusculatrn'c alicl
sr rbcrr taneous t issrr r r  re lat ivc to l ior l r .  br r i l< l  .  Accor .< l ing to t ,h is  l r r .o-
< 'ed ru 'e  t r  ch i l r l  n rav  be  se le r : t< ' r l  r r s  f a l l i r r g  i r r  t l r .  l ou .e ,q t  10 ,  14 ,20 , , r '
25  pe reo r r t  o f  a  g loup  o f  l l ovs . r ' g i l l s  o1 ' t l r .  s r r r l ( r  ago  and  b iD  r v i r l l l r .
sr rch select ion is  depenclent .  orr  th t ' r l i i f t ' r ' r 'nct r  het ,u-eerr  thr .  ghi l f l ,s  1r 'm
gir th and h is  chest  depth re la, t ive to h is  h ip u ' ic l th .  In  o. t rcr  to  mal ie
the lcsults of testing this indcx rorrghly c,omparablc to the fin<.l ings
rvhich pertain to the Nutritiorial Status Indices ancr to the prvor
Tables, each of whiclr has becn arbitrari ly set, to identify the ]owest
15 percent of a large g.oup of bovs and girls, the ACII Index has bee'
set to select the lowest 14 percent, of a group of children of the same

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



62 asslrssrNG THlt l,H\.srcrt, r.I ' t 'rr iss or. ' olrrt,r)ri lrN

sex, agc, and hip lr ' idth.rs At this lc'vel only g of thc 712 chikh'crrte
on ryhom thc inclex rvas Lcslcd,4 boys (1.1 perccnt) and 5 girls (1.4
pcrcent), were ide.rrtif iccl by the indcx.

According to tablc 23 tho ACH Inclox does not agt'ec ver.y.rvell rvith
an1' of tho fivc critcria. \Yhern the indcx rvas tested on thc girls, thcre
rvas ma,ximum agreemc-.nt (10.0 pelcent) with clinical judgrnent of
nutrit ional status at 7 years (Criteriorr I). On the otbcr hand, for
thrce of the criteria-namely, unsatisfactory u'eight gain (Critcriorr
III), unsatisfactorv change in alm girth (Criterion IV), ancl Criteriorr
V, Lrased on clinical judgment and need for medical and dental carc' at
7 years of age as u'ell as unsatisfactorv change in arm girth-none of
thc girls sclected by the criterion u-elc iclcntif ied by the ACtI Inclex.
It rvas somen-hat more efficient in irlentifying bovs, but the nraxinmnr
agrccment was only 25 pcrccnt (Cr.i l t 'r ion V).20 In other \yords,
evidence derivcd from this strrdv inclicates that the inclex is not suf-
ficiently sensitive because it identif icd so small a nurnbcr of chilr lren.
In terms of the fir.e criteria trseci in this study, it is also not a highly
selective procedrtre.

The lt[utritional Statu.s /nclices.

The thrc,e Nutritional Status Incliccs utilize the principlo of com-
paring (1) weight; (2) muscle sizc as inrl icated bv the gilth of the
upper arm; ancl (3) amount of subcuta,neorrs tissue ovcr the biceps
with the chilcl 's expected rveight, arm girth, or subcutaneous tissne
judged in relation to his sex, age, and bodv build measured in terms
of his height, chest depth, chest breadth, ancl hip width. The methotl
of computing and evaluating thc child's relati.r.e stancling, or "scorc,"
in any onc of these three anthropometric measures is dcscribed in the
rnonograplr, Nutrit ional Status Indices." Table X of that publication
givcs the child's score and his relative standing in a group of his
skclctal pcers of the same sex and age.22 but the tr,uthor.s do not give
instructions for interpreting thc significance of the child's standing in
terrns of his physical f itness. Neithel is therc a clefinitc statement
in the monograph concerning thc lelatir.e value of each of tho threc
indices. In order, thcrefole, to tr:st thc inclices in tclrns of therir
agrccrnenN rvith thc l ivi 'cl itcria, it g.as n('cessAly tcl rnalit ' the follou-ing

r! Sttpplcrnontary tablo \., lppcn(li\ I, p. 102, te-cls thc irrlcx sct lo scloct !0 insl.cari of l1 tr,rceltt of thc
childrcn, It nlay be seen upon examination of this tatrlc that th0 rrsulls agrcc in gcncral \\ ' i th those prf-
seDted in table 23.

r! 713 children s-erc included in thc stud-v, but thc inder coul(l rrot bt tcsted on I boy whosL'bitrocnantrorrc
width was unknown.

r! The ACFI Index does not l lermit anal! 'sis to deternine tho percentages ol the children scrfi 'ned b]' the
index in order to sclect all tho children idcntif iccl by a cri ierion.

Jl sce -{ppendix II: ( i5) -\utrit ional -status Indiccs, lrp. l1-1t.
:r ' l ' lr( '  \utrit ioDal Status Indices s'ere constructed to shoq th{r trlrrnllor of chil( lreD in l,0t}0, but in this

rrrLrnogla|h thc nunb0r ul children iD 100 is used in ordcr to present thc rrsults in percentage forD.
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arbitrary decisions about both thc child's score and the three Nutri-
t i o r ru l  S tn tus  I nd i c r . s :

1. A child has been considcred selected by any one of these three
inclices if his score shorvs him to be in the lorvest 15 percent, of a group
of his slielerlal pccrs of tlre same se'x an,l age as shorvn in Table X of the
monograph, Nutrit ional Status Indices.'3

2. Irlach inclox rur<l er-cr-v possil>le cornbination of the three indices
har.e becrr uscd in cornpating tlrc Nrrtl i t ional Status Indices with the
clitcria. (a,) Thc rvcight inclex; (6) the index for arm girth; (c) the
inrk'x for subcr.rtantous tissue; (d) the indices forrveight andsubcuta-
ncoris tissuo; (e) thc indiccs fol rveight ancl arm gilth; (/) the indices for
arm girth and subcrrtarrcorrs tissuc; and (g) ther indices for rveight, arm
girth, and sribcutant'ous tissne lravc bctn cornprrerl ryith each of the
I ive cr i ter ia .

Thc lesrr l ts  of  tcst ing thcso inr l iccs t re g ivcn in  ta l r lcs 2.1 to 30,
inc l r rs i r -e.

r j  S( 'e l ) l ) .  l1- l { ;  Ior rr( , t } io( l  of  cornl l r l inr score.
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t -
i  Nurnber of children

I 
selocted by the irrdex

-l
Boys j Girls

;l ,
i l  ;

2 4 1  2 i
Nonc I None

t 2 None
| 2 Nonr

Nonr' \ore

Nut r i l  iond l  S1d1 us  I  n ( lc \

Weigh t  - - -
Arm girth - -
Subcutaneous tissue .-- _ ,

l+Sigilf lf.1ffi*ffilli,";;,,*;r I l
Arm-g i r thandsubcutaDeoust i -we-  -  .  -  -\feight, arm girth, and subcutaneous t. issue- ,
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Examination of these tables permits the follorving broad generaliza-
tions: (1) There is some variation (from zero to 7.2 percent) in the
number &nd percentB.ge of bovs and girls u'Iio were idcntified by eaclr
of the Nutritional status Indices or by any combination of these
indices:

1 The 2 chil i lren i(lt 'ntif ie(i bv both weight anrl subcrrtarrlous-tissrrc irrl ir.t,s rrrre nol i( leDtif ie(l by lhe arrr-girth and subcutancous-t issuo inrl iccs-

(2) Probably the only index that identif ies a, s'ff ieient number. of
children to justify a detailed cornparison u'ith any of the five criteria
is the Nutrit ional status rndex for Subcutaneous Tissue, r,hich selects
24 bovs and 25 sirls o't of the 364 boys and 342 girls on rvhom the
in<ler rvas tested. rt is s.rprising that so few children were selected
by the other six indices. Although no attempt has been made to
determine the reasons whv the indices failecl to identify more children,
there is some evidence that the Nutritional status rndex for \yeight
and the Index for Arm Girth do not satisfactoril5r describe Ne.w Haven
boys and girls' According to Table X of ilie monograph, Nutritional
Status rndices, the scores of anv large group of children tested by
either of these trvo indices shoulcl be distritrrted accordinE to the
normal probability curye, t.ith a mean or a,\-era,sc score of so.o and a
standard deviation of 10.0.

rf a frequency distrib'tion is nrade of the *.eight or arm-girth scores
of the boys and girls included in this studrr-, the distribution is not
normal, the mean is not 50.0, and thc spread of the scores, as measured
in terms of their standard deviation, is not 10.0.2a rn fact, the whole
curve is shifted to the right and is skerv in the positive direction.2b

The reason for these difierences is not knorvn because the Nutri-
tional Status monograpli does not describe the 7-5.e.ar_old children
whose measurements $-ere rrsed in derivinq the indices. It may be

?{ The mean and the standard rleviation can be translaterl into.//d yalues ol 0 and 1. rcspectiyel},. see
supplcmentary tables xv, xvr, and xvrl, Appendix l, pp. 111-1r2, which givctheobserved l,aiues of i lre
mcan and the standard dcviation of the distributions of thc Nutrit ional status Indices for thc New I{aven
children included in this study.

:5 A personal communication irorn Dr. C. E. palmer, lT. S. public I lealth Service, states that the Nrrtri_
tional status scorcs for Flagcrstown school children also fail to approxrmatc the normal error curve. see
{ppendix II: (81) Palmer.
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said, ho'rvever, tha,t the Nerv llaven children inclrrded in this stud5' forlr
:r selected group 26 und that tlr.e majoritl' r'eplesent two quite distinct
nationality gloups. About 46 percent of the children were Italian,2T
and approxirnatelv 18 pelcent v-ere Amelican boys and girls. This
Iarge proportion of Italian childrcn mav partly explain the failure of
the indices to idcntifl. 7-year-old Nen- Flaven bovs and girls, but,
r.l'ratever the reason, the nurnber of boys arrd girls selected by the
weight or the a'nr-gilth index is so srnrill that the value of the index
is immediatelv subiect to question.

In table 26, v' l i iclr presents the results of tcsting the Nrrtrit ional
Status Index for Subcutaneous Tissue, it is forrn<l that although this
index identificd 24 boys trnd 25 girls, it seiected only a srnall per-
centage of the chiidren identified by- anv of the five critcria. Indeed,
the maximum &gleement betu.een this index and the criteria rvas
onlv 25 percent. Wren the indcx is tested in telrns of the percentage
of the boys or girls who rnust be screened in order to identifv all the
children selected by a criterion, the rninimum is alrnost g0 percent.
rn other words, there can be little doubt concerning the lou- selectivity
and sensitivity of t lre Nutrit ionnl Statrrs Tndex for Subcuta,neolls
Tissrre in assessing the nutrit iorr .f these Ne*' I lavcn bor,-s and girls.

To  s i r r r r r r rn r i ze :
1.  The Nutr i t ional  s tat r rs  Tncl i r ,es,  e i t l rer  s i r rg lv  or  in  conib inat ion,

failed to select rnost of the clrikfi 'cn identif icd bv anv<if t lre {ir-e criteria.
2. The maximum agreernent is 2i l lelcent for C-'riter.ion \-.
i l .  The maximum ngreernent  f . r 'u l rv  of  t l re  othcr  foru.<.r ' i le l ia  is

tinlv about 14 pcrcent.
4. In 50 (71.4 percenl) of the 70 tests (five criteria fol ea,ch of t lre

seven Nrrtrit ional Statrrs Indices fol the tu.o sexes) in rvlrich the
children identif ied br- tbe Nutrit ionai Status lndices (tables 24-20,
inclusive) lvere compared rvith the boys nnd girls selected bv the five
criteria, the index failed to identif5' a single child who u.a,s selectcd
by a criterion.

5. If any of thesc iridices is set to select all t l ie clri ldren idcntif ied
by any one of the critelia, the minirnrrrrr numbcr of ciri ldlcu rrhich the
index must select in ordel to include all the children identif ietl bv
any of the criteria is aborrt 31 percent; the nraxirnurn, 100 percenr;
and the ayerage, about 8 1 pclcent. In other rvords, there is con-
siderable evidence that the Nutrit ional Status rndices are neither
selective nor sensitive if any one of the fir.e critcria used in this str,rdr-
tj_""""pt.d as an approximatc standard of phl-sical fitness.28

26 See pp. 27ff. for description of the childrcn included in this study.
2r For dcfinit ion sec p. 25.
r8 'T'hose indices have also bccn tested bi'using a critcrion whicb sclects th.r lowest 20 instcarl of thc los-rsr

15 perccnt of the boys and of the girls. see supplementary tables \rr-xll. -{ppendix I. t)t). 10:t-totj. lr l
general thcse tabk's confirn tho nndinrs bascd on the selection of the lowcst 15 l lercetlt of the cl)i ldren.
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The Pryor Width-Veight Tables.
The Pryor Tables are logically an elaboration of the Ba,rclu.in-\\roocr

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-il iac diameter. In other
words, they use two variables (height and u'idth of the iliac crests)
instead of only one (height) in judging weight.

Although the instructions for using these tables do not prescribe'a method of selecting bovs or girls who mav be underweight or of
comparing a child 'with other boys and girls o1 the same age,'.ex, ancr
body build, Pryor has approved the use of u p.o""i,."e which
approximates the one rrsed by Franzen and his coworhers in deriving
the Nutritional status Indices, It utilizes the principle of sub-
tracting the child's expected w-eight from his observed ieight and
expressing this difference in terms of the standard deviation of the
regression equation for weight on height and width of the iliac crests.2e
It has been arbitrarily decided that a child is selected by the pryor
rndex if his relative standing or score bv this method of scoring shorvs
him to be in the lowest 15 percent of a group of his skeletal peers of
the sa,me sex and age.3o

\Yith this selection point in rrse, the pryor Tablcs har.-e been conr-
pared with each of the five criteria. (Table 31.) It may be secn
from this table that there ''as not a crose agreement beiween the
index and any of the criteria. The maxim'm agreement rvas 32.1
percent; the minimum, 10.8 percent. If the index is set to inclucle
all the children selected bv the criteria, the minim.m perceutage
identified by the index is 62.7 percent; the maximum, gz.5 percent.

one would expect this irrdex to be as strtisfactory as the Baldv-i'-
\vood rables, but it m'st be rememberecl that (1) the Nerv Har-en
children on whom the index'*-as tested mav incl,de a larger percentage
of Italian bovs and girls than thc children rvhose measurements u-ere
used in deriving the Pryor Tabies; and (2) these tables are an elabora-
tion of the Baldrvin-wood standard, in terms of the widths of the
iliac crests of a group of california boys and girls rvho may not be
comparable to the children included in the Baldv-in-\\rood rubln..
But rvhatever the reason or reasons, the pryor rndex is not an entirelv
satisfactorv method of identifving New Har.en children of this ase
rvho ma)'be physically unfit.

'q See Appcndix t, pp 97-98, for a detailed description of this method. See also slrpplcmentary table
xvrll, Appendix I, t l . 112, for a distribution of the ,/d values of th6 pryor Indcx for tbe boys and girls
included in this study.

30 The indcx has also been set to selcct thc lowest 20 percent of the children. see supplcmcntary table
XIII, Appendix I, p. 110.

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



75nll,\ t'T,TS

> t s
4 6

" #,.- -

u d 2  =
v a >  =

: E ?  "

=  e 4  a

i : a  ;
t y . ' -  >
|  ? , . !  r
- , . , i  *

- - t  ;
. l = c  9

fc'=- +z a 1  4

- : ' z
- 9 i  E

z : 9  3
i : =  : !
t t t  E

e > >  >

Jzei .=z
i  ^ " : - . !
; n . ? r  i  a

' ; : - f : E  !
c . :  i : : r
i -  : =  E  I

=  2 ?  " : . 4
* 4 1 ? ' i  u  f ,

i  o , : .  L t -

- ! v ; : 5
i 9 2 - T , . 1

2.2 s.'t E ?

E e  l E  5 r
= . -  c  e  

u  =

, ! - E  c c €  c

: J  r =  -  < ' i

l i ' = ? e -

. : i E r ! F
. 3  b  g  ! t  v
t  t '  -7 , - ; ,

= = o  i :  r

d . ! ; , =  z  -
p ? 6 t e Z
? N ; . E  

"  U!  - s  * t :

;  E IH - ra

: . E i i i g

= = t = ! 1

R < <  E 4 ?

q t l
" ' t l

s l
\ l

cfj l l

s l l
4 l
- t

' d i
l

Li
qo
o l I
- l l

^ t l

^::
.:
l.

+ t
. \ l
^ l

: l

B 4
1 l

q.: \ ll

V N  i l
i €

j r  5 r

.*  O l l

\ a

4 :  I
a ; -

- , q  I
{ . !  l l
: ' l

I

i l
- t l

' s l

. * l
l l

9 t l
' t l'ts ll- i l

"C l l

c  t l'  l l
h, tl- t l

L I

& t l

r i  l l
Y I

l' . i l

c6 l l
14 tlj t l
t r i l
< t l
F t l

!

?
t

a = . c

>  > :  :  r
b  ! i :  i  t
> ,  > -  ' :
.  u  r -  :  i

. -  - =  : .  =
c (  a =  !  ?

:  >  : ;
q -  Q -  1  =  :
E d  ; c  > :  > !
a 3  E 2  5 r  5 3
= ^ a  _ ,  E i  : >az  c i .  E :  +7
. sE  g=  ;E  ; s
t r . 9  F . E  = 3  a . :
= -  = -  ; 5  b u

i d H t

=  - ' ^

i  E i ; o

- " d i

; ! - ; ?
' - '  =  Z  >

. r  € i  U c

. :  -  t r . -  -
Q

s

(,

:1398.18 "-40 ,.-6

Provided by the Maternal and child Health.Library, ceorletor*'urrffity



76 ASSUSSINCi T.t{l' PHYSIC,IL FITNI'SS OTI CHII,DIII'}i

SU\I]IIARY

Although the four indices inciuded in this studSr-na,mely, the
Baldwin-\trrood, the ACH, the N.trit ional Sta,tus, and the'pryor
rndices-differ so nralkedlf in tvpe that it u-ould be manifestly unfair
t'o compare thcir perfor.nlance, one fact emerges clearl5. from the
strrdv: There is l i tt le agrcement bctu.een these fo.r indices and anv
of the five criteria. None of these criteria is an enti'ciy satisfactori
standard, but the fa,i lure of t lre indiccs to identif5- a" considerable
proportion of thc children selected by all f ive critcl ia together rvith
the identification b5r the indices of an even larger numbel if boys and
girls l'ho n'ere rcjected bv the criteria nleans that the inclices aro
probablv neither a selectir-e nor a sensitir-e methocl of assessing the
physical fitness of the 7-.vr.lir-olt1 Ner. Haven chiltllen inclucled in
this study.

Clinical Judgment

THI' EXPERI\IEilITAL DATA

As has been stated (p. 45), it is irnportant to dete.niine both the
obicctivit; '  a,nd the stabil itr. of t l ie dinical iucigrnent of the pediatrician
designated as "A" rvho rnn<lc *l l trrc phvsicai cxa,rninations during
both vears of t lrc st.dr'. rn o.der to inr-cstigate this problem, z0g
childrerr (107 bovs and 101 gil ls) 31 u-cre incluclerl in a serics of check_un
exarnintrtiorrs lr.hiclr rvele nrrdc in \{lrch ancl April 1g36 after the
tests a,ncl extrrninatio's of thc childr.cn at thc age of z years were
completed.

Thesc ched<-trp exarnitrations l l la\. bc dis<,rrssed rrnder. trvo headings:
(1) Exarninations of ear,h of the 208 chilt lrcn by tlrrec pediatricians,
A, B, and c, in orde. to st.dr. the variabil itv of clinictri jrrdgment of
gcnertrl nrrtl i t ional sta,tus;and (2) reexarnination of 103 (51 Loys and
52 girls) of these 208 children bv pcdiatrician A in orrler to measure
the stabil ity of her jrrdgnrent.

To make thcse tcsts r:orrrpa,ruble n-it lr thc rrnnual physical examina-
l, ions the follou-ing precautions rvere taken: (1) The distribrrtion of the
nutionality of the 208 childrerr inclurlecl in the checli-rrp e,xaminations
corresponded roughly to the natiorialit l  of t lre 713 bo.ys and girls on
rvhom the indices r.ele tested (table 32); (2) tbe three pediairicians
(t'rvo *ornen, A and B, and one n1rln, c) rrlLo nrade the examinations
were exceptionally well qualified for the tasli, having lrad similar
training and experience, especially in exnmining Nerv Hai'en children-
a factor of considerable importance in st'dving the variability of
their clinical judgment; (B) each ph5.-sician *'as provided v.ith the
set of instructions .sed by pediatrician A in completing the annual

3! A few of thrse 208 clt i ldren, 21 bo]'s and 1E girls, Fere not inclu(led in the group on which the indices
were tested.
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physical examinations; (4) the importanee of following the instruc-
tions in arriving at a i.dgr'e.t of general n'tritional status was
stressed, although the phvsicians did not v-ork together before begin-
ning the check-up exarninations to test theil interpretations of the
instructions or to cornpale their rnethods of assessment; ancl finally,
(5) no time limit ryas set fol complcting rn exarnination.

T.te'n 32.--Irotiorutlittl ttJ 10i lnys anrl .101 girls inclutled'bt the check-up

RulL  scr rs Boys Girls
Nationality I

I Classiflcetion was based on tht: birt l4rlacc of 3 of the child's grantiparents. Thc classification ..Ameri.
car" inclu,l|s not.unly chil,1run 3 0f rvhoie srirndparcnts $erc bi,rn iri thc I-nilerl Statcs but aljo chitclrenu n O s (  p i l r e n l s  r n d  2  o l  u h O S o  c l a D d l , j r r | n r S  r r o r , ,  L , r n  l r , , r r , .

The routine acioptecl for making the observations rvas as follows:
on the first day of observation the child *.as examinecl by pediatrician

!.t '  On the following day he lvas to be e.xamirred bv R, arrtl also by C.
Unforturrately, it q.as aclministrativelv irnpossible to hrrvc A's ree-xanri-
nation rnade immediatelS. after the three plrl.sical exnrninrrtions bv -\,
B. and C. A. irte'vai of 13 days elapsecl, o. the ayeragc, bel'o.e .\
reexarnined the chiiclren. Table 3ll shol's the number anrl pu,ct,ntrrge
of these childrerr according to the iriter.r 'al between A's origirit l  lrrt l
repeat exa,minations.

T,c'sr,n 33.-lnterual between th.e initi.al and reTteat check-up eranirtatiorts of i1
boys and 52 oirls matle b11 petliatrician A

In te r ra l  ( in  dar - ( )
I Boj-s cirls

jNumber  Percent  ]Nunrber  I 'e rcenr

t l  I  r / l r i l  . a I  x r  r '

; -  r r . ;  r '  . i \
3  5 . 9  3 l  . . :
0  . 0 1  0  . |
3  i .  1 l l  I  ; :
2  3 . e  I  C .  i ' .

1 0  t 9 . 6 l l  I  l t  l
0  . 0 |  t
4  7 . E +

1 6  3 1 . 1
4  

- -

zo ]  ' ; . . '
5 I  L E 2o l  v . d l  z l  l \
l l  2 . |  r l  , ;

3r On the same da!'some of these childrrn wue also rrrt 'asurt,r: l bl 'anthropomrtrists I) and E. Ste p. .1a

7
E
I

1 0
1 l
I2
13
) 4
15
16
17

Nuntbtr Perccnt \unber pcrcent Nrrmber percent
-  -  -  

1 ' r , t r r l - -  

- -  

.

rtarian- -r,, - +ii--l9r- 
jffif-+f-#

Anrerican 4t 2t. 2 22 :0. i i  tt 2I. 8Russ ian  -  _  18  E i  9  rJ .  I  I  8 .gP o l i s h  .  - , -  t  3 . 8  . r  ,  1 . 7  B  i . oI r i_sh  - -  -  _  - , r  13  r i .2  i i  I  ; :o  i  o .g^t l l | i l '  
-1 :  __-  ]  " r  

ros ' i |  t i ; :s i  ' i i  16.8
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It u'ould have been more satisfactory, of course, if the repeat
examina,tions Jrad beerr made earlier. Only a feu' of the children,
however, were ill cluring the interval bet,ween examinations, none of
them seriouslv enough to produce a clinically rocognizable change in
thcir genclal physical condition.

Although this routine was carefully followed, it w-as impossible to
make all the examinations as planried. Nlade during school hours,
they had to be fittcd into the tcaching program. Likewise, children
who were examined on l'liday by physician A could not be examined
by B and C unti l l{onday. In addition, one of the pcil iatr. icians, C,
became ill and u'as unable to examine 52 boys and 53 girls until A
made her re.examinations. The resulting maximum interval of time
betwcen A's first examination and the examination made by one of
the other t 'wo physicians is sivcn in tablc 34.

Tanr,n 34. Marimum interual between initial check-up eaami.nat'ion o;f l0I bous
and 101 girls by pediatrici.an A and eramination bi ped,iatrician B or C

From this table it may be seen that, on the average, a period of Z
days elapsed betwccn the physical examinations of A and B, or. A and
C, although about 50 percent of the children u'ere examinccl within 3
days and 38 percent during a 1-day period.

REVIEW OF THE LITERATURE

Bofore turning to a discussion of the variabil ity of these findings, it
mav be well to review rather briefly some of the studies bearing on this
point u'hich havc appeared recently in thc l iterature of the subject.

One study is clescribed in an articlc by Mayhew Derryberry @i)
t 'ntit lcd "Rcliabil ity of Nledical ,Iudgmcnts on Malnutrit ion,,, pub-

Interval (in days)

4 1 . 1

ro. I
. 0
. 0

2 . 8
. 0

2 . 8
1 . 9
9 . 3
. 0

3 . 7
1 5 . 0

. 9

. 0

. 0

. 0

. U

. 0

14

1 l
0
0
0
8
3

3
2

10
0
4

l 6
5
1
0
0
0
0
0

38. 0

1 1 . 5
. 0

: i i
5 . 3

. 0
3 . 4
3 . 8
7 . 7

3 . 8
1 7 . 3
3. .1
2 . 1
. U
. 0
. 0
. 0

208

?,

24
0
0

l l
6
0
7
8

8

7
5
0
0
0
0
1
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l ished in Public Ilcalth Rcports
February 18, 1938. Tlie article
follows:

(Lr. S Public Hcalth Scrvice) for
may be sumrnarizecl, in part, as

Six experienced pecliatricians exarnincd, indcpcndentlr-, 106 1 t -1,car-old bo1.s * ho
rcpresented thc cnt i rc 11-1 'car-old poprr lat ion-bot l i  resic lcrr t  anr l  nonrcsident-
of an institrrtion in Neu' York Citl'. Therc r.as no timc limit for making thesc
examinations;thc bo1's l'ere usttalll- stripped to the n'aist, ancl their nutrition g'as
graded according to the Dunferrnline scaie 33 as "excellent," "good,', 

,,fair,"

or "poor." Thc phy'sicians who made these examinations differed markedly in
the number of  chi ldren thel '  forrnd to be poor lv norrr ished.  The nrrrnber each
physic ian selected I 'as as fo l iorvs:  2,  6,  7,  10,  12,  and 15.

"But even rnore confusirrg rvas the fact," w'rites I)err-vberrl-, "that chilclren
elassed as rnalnourished by ole ph1'sician freqrrentll- were not the same children
that w'erc rated mahrourished b1' another phvsiciarr {< * * In all thero u'crc
25 of  the 108 bovs rated 'poor '  b1,at  least  one of  the physic ians but  ont l '  1 rvho r .as
so rated b1' the entire group of doctors * :k * Trvo of the cases l.erc gir-err
everl- rating itr the scale." 3a Derrl-berry confirmed thcse firrdings 36 b-v the analv-
s is of  a s imi lar  ser ies of  examinat ions rnade b1. ' f ive l .ornen physic ians on 113
gir ls  36 at tcnding an inst i tut ion in Nev'Jersey.

In summarizing the results of this stud)' Dc'rrvbcrry concluclcs that
whether or not a boy or girl is ratcd as malnoulished tlcpcncls rnorc)
on the physician $rho is the examiner than it docs on the actual con-
dition of the child.

Another study, made b5r R. Huws Jones (51) &n(l lcported in the
Journal of thc Royal Statistical Socicty, Part I, 1938, is also con-
cerned, amon€r other subjects, u.i lh the variabil ity of clinical judgment.
Pertinent sections of this report may bc summarize(l as follou-s:

The olrservat ions rvere rnade in three local i t ies,  L iver l tooi ,  Nl larrche-*tcr ,  ancl
Prescot. In Lir.erpool 142 n-hite bovs ?7 s'ho 'lr.ere attencling t$-o schools in a
poor district were examined b1' four expericnced malc members of thc Nledical
Department of the Liverpool Edr.rcation Comrnittec. These pirvsicians n'ere
asked to assess nutr i t ion as the1. 'would in ordi r rar l ' rorr t ine exanr inat ions ancl  to
place a chi ld in one of  e ight  nutr i t ion grades:  5,  4f  (excel lent) ;  4,  4-  (nor.nral ) ;
3 * , 3  ( subno rma l ) ; and  3 - ,  2 f  ( bad ) .  A l t hough  t hey  d i sc r r - ssed  t he  dc f i r i t i ons
and points of  procedrtre before rnaking the exant inat ions,  their  judgment var iecl
considerably.

The resul ts of  these examinat ions rr iav be surnmarizcd as fo l lo l -s:  Al thorrgh a1l
four physic ians agrced on 34 perccnt  of  the ehi ldrcn,  rnost  o{  then wcre rror tnal  in
nrt t r i t ion;  thc number of  cascs of  cxccl lent  nutr i t ion rangccl  f rorn 1 to l7 anci  of
st tbnormal or  bad nrr t r i t ion f rom 8 to 23; for  12 of  t 'hc 142 bovs there rras a di f fcr-
cnce of three or more grades in thc ph5'sieians' assessrnellf-s, and for or.,c crhild, a
difrerencc of five grades. Of 30 bors whosc rrrrt.ritjorr l-as graclccl as srrblorrnal
or bad b1- one or morc of the for.rr physicians, only 3 werc there by agrcernent of
all four.

33 See Appendix II: (9r) Derryberry, p. 265.
3{  Id .
36 There was more uniformity in the proportion of children classified as

ment, but thc disagrcemcnt in the ratings of dif lercnt physicians was cyen
16 Age unknon'n,
37 Age unknown.

poor than in the previous experi
more striking.
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The second ser ies of  obser 'at ions *-ere made at  Manchester ,  where four asslstant
school r'edical officers-trvo rnerr and two \\-omcr-cxa'rinecl 16g boys,Bs the
ent i re populat ion of  the senior  bol-s '  department of  a r {anchester  school .  These
phvsicians classified 'utritio. i ' onlv onc of forrr gracles i.steaci of eight as in
l , iverpool :  A,  excel lent ;  B,  normai ;  C,  s l ight l l  subnormal:  I )! . rwr r / \ , v r .  ^ ,  Eruur rurL ;  D,  r ro . ' r ra l ;  u ,  s l lgn i l \ , s r tbnormal ;  I ) ,  bad.  One o f  them
was unable to place certain bo1's in a.r1' brrt t 'r ' , graries and classified them es
either good or poor. Neverthercss, ilre Manchester i'quir.r- in ge.erar confirms
lhe Liverpooi  f indings.

The third test'r'as niade at a school i' prescot, where forrr male meciical officers,
one from the st'aff of each of the fo.r rocal a,thoritir:s cooperating in the st'dy,
examined 155 bo1's,  3e using th.e Board of  Educat ion,s e lassi f icat ion of  four nutr i_
tional grades. It is interesti.g to .ote that altho'gh these physiciarrs came from
four areas, they agreed somewhat better than the physicians ir, Li..e.fool arrd
Manchester.

This same English stud' contains also a.n e'aluation of the con-
sistency or stability of clinical iudgment. This part of Jones, reporr
may be summarizcd as follow.s:

Five of the members of the school rnedical staff
two men and three \\:omen-exalninecl trviee
schools in Norrvich, one in a good tlistrict ancl
was an irrterval of a .w.eek betrveerr the first ancl
phvsic ian.

and classified them as

'of 
the Cheshire County Council-

each of  193 boys at tending two
the other in a poor district. There
repeat cxaminations made bv each

the bo1's from the poor
condition of the chiidren
he recxamined the samc
boys r-hose nLrtrition he

sor.c of  the res. l ts  of  th is st 'd-v are pert i r rcnt  to the present d iscussion.  In the
second examination e'ery one of these phvsicians founcl a greater percentage of
bo's in excellent nutritional condition, ancl four o't of five found a smaler per_
centage g-hose nutrition \r'as subncirmal. This clifference ma1. bc due to the fact
that at the initial erami'ations the cliilclren attencling the school in the good
district *'ere examined first, brrt 'r.hen the repeat examinations s.ere niade thc
proeedure ras reversed.

In other words, it is possible that after examinins
district the physicians s'ere all the morc impressed b-v tiic
in the other school. Thus, the second physician, u.hen
children, decreased b-"- about one-half the number of
judged to be subnormal.

The anal;rses of these data, arso show that one of the five phvsicians changed his
assessment in 20 perccnt of the cases, and the other four, in 27 to 31 percent.
This means that, on the average, thev placecr one boy in fo'r in a different grade at
the second examination. one of the ph1'sicians er-en changed a ,,slighflv 

srrb-
normal"  d iagnosis into a d iagnosis of  "excel lent"  ancl  another an , ,cxcel le ' t , ,  

in t '
a d iagnosis o{  "s1ight1v subnorrnal . "  Frrr t ,her a,nalvsis shor.s that  for  chi ldrcrr
fo l tnd to be mair tor t r ishcd bv one or  n lorc yrhvsic ians,  consisterrcr-ef  . i r r r lgrncnl
r .ar icd f rorn 8 percent  for  the f i rs t ,  ph1's ie iarr  1;r  70 p.rcert  for  i l rc  i , r r r r t l , .' fhesc 

f indings ivcre ver i t icd by t ,ht :  resrr l ls  of  a secortr l  cxper i rncrr t  uncler t ,akr . l
al Bolton, $'hcre tu'rl krcal school rneclical ofliccls a,ncl i,hrcc others (ilrrcc wonrelr
and t rvo mcn physic ia.s)  f r . rn Leigh,  sorr thport ,  a 'd wigan condrrctet l  the ex-
aminat ions of  200 bovs 10 l t r tder concl i i , iors v 'h ich rvcre s imi lar  to those at  Norwich,
n'ith the exception of the fact that the cliffercnccs bctrvecn thc boys from th.
good and the poor districts rvere not so sreat.

The results of this studr- corrfirm in gcrerar the investigatio' made at Norwich,
although the consistency of ciinicar judgrnent at Borton was greater, owing in parl

3E Age, race, and socioeconomic status unknown.
30 Age, racc. and socioeconomic sratrus unknown.
ao Age unknown.
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to the fact that a larger lx)rcerrtagc of lhe bo1's irr Bolton u.ere normal in nutrition.
Thus, tiiree of the ph1'siciarrs rvcrc consistent iu 50 pcrcent of tlie cases of sub-
normal nutrition, thc others irr 70 and 76 percent, but onc physician changed a
child two grades-ft'om "bacl" to "rrrlr.mal."

In this article Jones sumrnarizes his findings on the subject of clinical
judgrnent, in thesc \\ 'or(ls:

Perhaps thc t t tost  i t t t l ror te lnt  part  of  the lo lk r tporter l  in  th is pa1>c'r is  that
cc-rttcertred l ith the rttliabilit.r' of clinical assessnrt'nts. It has lreer shos'n that the
distr ibut ion of  r r t t t r i t iorr  fourrd in u,  g iven l ropulat iorr ,  a, ld thet  rnrmbcr arrd ident i ty
of thc boys assessed sttl)rtortrtill, are largclv rlependent uporr tire particrriar doctor
'lvho urakes the assessrnents. Thc cloctors corrrpared in this incluirl' ri 'ere, rvith one
exception, persons of long erxperience, and al1 rverc urged to takc as mnch time as
they rvanted over the asscssntent of each bo1,'. Nevertheless, thesc doctors shorv
important disagreenierrts nut onlv u'ith each otlrer but :llso *'ith tlieir orvn assess-
nrents of the same populatiorr after a sltort tinre irrterval. Thc present criticism is
dirccted against the method, not against thc cloctors ocrncerrred; in fnct, the care
these doctors l'ould take, krrorvinpq the purltosc of the incltriry, leads one to fear
thai  thc rcsul ts set  orr t  i I r  lhe prcvious pa€{cs l r }a} '  shou'  tht- '  posi t ion in an rr r rduiy
favorablel ight .  *  *  *

As a,  resul t  of  th is i r rquiry,  or le r ley venturc to c la i r r r  that  the rr rcthot l  of  assess-
ing nutrition at prcsettt follol.ed by school medical ofliccrs, orr the direction of the
Board of Educatiorr, is unreliable. Thc resuits obtaintrd by tlra,t rnethod are, to
say the least, of doubtful value.ar

Investigations by Betenson (8) and Hcrd (/6) oonfirrn tlrcst' l irrt l-
ings. Betenson wf ites:

The  expe r imen t  o f  I t t i t r c  uh i c l t  l r e  [Ha r r i s  J r ]  u ' as  goo r i  t ' r r r i r r g ] r  t o  r n r ' r r l i o r r  s r r s ,
1th ink,  the f i rs t  of  th is nat t r ro t t r  i le t r ror tst late l 'hat  f l , r r l t l ' t rorr t ,Jrrs iorrs r :11n l re
arr ived af ,  b.r 'var i t - r t rs t loctors usi t tg a c lassi f i r :at ion rvhich l rar l  no sr , i t r r t i f i t :  l ras is
at  a l l .  I  expect  lou kt tot t ' t i rat  or t r  lJoarc l  of  l r lducat ion i r r  Lorrdorr  r l roLrt  3 rcars
ago rv ished us to c lassi f l  a l l  ot t r  school  c l i i l t l l ' r r  i r r to forrr  categor ics cr l ler l  ( . { )
excel lent ,  ( I3)  r tornral ,  (C) s i ighth sulr t tnr tnal ,  arr<l  ( l ) )  bad,  arrr l  i t  l 'as orr  1.r r r r ' -
pose to fincl out hou' a defirrite arca itt Sotrth \\'rrles l'as rcsporrrlirrg to this classi-
f icat ion that  I  s t rggcstcd that  threc rnecl ical  l r t ;n,  one f ronr each corrntr ' ,  arrr l  t l rc
sarne of  medical  \ \oI I reIr  s l tor t ld ntcct  i l rgether i r r  onc t t f  r r rv sc l rools.  

' fhc 
r lcet-

ing accordingly took place,  thc chi ldren rvere selecter l  rurknonn to arry of  r rs b-r '
a school  nt t rse,  ancl  these chi ldrel t  passecl  in turn l re ' forer  a l l  s i r  of  r rs,  t 'ho were
spaced quite a corrsidcrablt: distatrce a1-rart frorn one anothcr ilr a fairlr- lalee
room, the objcct beirrg that n'e should not irave any discrrssiol at all orr anv
of the children or see one artother's ciassifications until all thc 100 hatl been seen.

When these examinations were completed, thc avorage agl'corlreltt
between any pair of obselvers $'as foun(l to be as lotr. rts tu.o out of
Iivc.n3

'Ihe other investigation repolted by Herd (16) shorvetl cl ir i ic,rrl
assessment by rnedical ofi icers to be "absolulciy fallar:iorrs." ' I 'hus,

in one test in which il6 chilclren rvere sraded as rrxct'llt'nt. onlv il rvet't'

11 See Appendix II: (rl) Joncs, p. 3ll.
r2 See Appenriix II: (14) Flarris, p. 226.
a3 See Appendix II: ( l l) Harris, p. 226.
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agreed 'pon bv all tho medical oll icc.s, rncl t lr. variabil ity was e'en
greater irr the no.rnul a'd slightly s.b.ormal nutrit ionai grouDs.al

Euc l r  o f  t l r . se  s l  r r r l i os  has  c , ' r ' t n i r r  r i n r i { u r i o r r s .  Fo r  t , x imp le ,  t he
interval betrveen thc physical examirrations rvas too long in the
Oheshire County experiment; Derrvberry clicl not irrdicate tile length
of t ime which intcrvened bet*.een trre cxaminations made in New
Yorli city; and'dil lere't numbe.s of n.trit ional gracles rvcre used in
l,ir.erpool and in \{anc}rester, so that the findings for these two cities
are not directlv comparable. Similarly, 'o information is available
concelning the socioeconomic status of the childri,n examined in the
study reported by Hcrd. Even more important is the fact that in
siome instances, so far as is knoln, therc r.ere no detailed instructions
fo'making the phvsical craminations; this seems to be the case in
.Io'es' investigations. Ne'ertheless, in spite of thcse shortcomings,
the studies all indicater] that clinical judgment is l iable to consiclor.able
crlor and that as a rcsult it is not ahvays a satisfactory criterion of
phvsical f itness.

[)o thc chccli-up examinations macle on some of the boJrs anrl girls
included in this strrt ly confirm thcse fin<lings?

VARIABILITY OF CI,INICAL JUDG\IENT IN THE PRESENT
STUDY

In ansrvering thc qrrestio' asl<cd in the prcceding section it sho'ld
be borne in mind that pediatrician A madc aI the annual physical
cxaminations during both 5'ears of the study. Consequcntiy, it is
important to knorv ho*' her clinical judgment of nutrition 

"orrrpnru,with the juclgment of thc other pediatl icians, B antl c. This problom
is, of course, somervhat dif lcrent from the one irr u-hich Jones. D...rr-
berry, Herd, and others we'rc interestecl, becarrse thcy u-r.re enncorr-,"d
rvith the va.iability ancl reliability of clinical juclgment as such,
r:rther than with the acculacy of one pcdiatrician,s judgmcnt.

It rvil l  be remembcred in this conncction that A, B, and c cach
.xamined 208 7-vcar-old children -107 boys ancl 101 girls.-an<i that
thcy graded nutrit ion as cxcellent, good, bortlerl ine, poor. o. very
poor (See p.  36) .

Table 35 shou's the results of these examinarions. In cvaluating
this table it is well to keep in rnind thc fact that if cl inical juclgmcnt is
to bc 'sed as a criterion of phvsical fitness for identifying children in
rrr:ecl of medical attention or. nutritional assistance, it is especiallv
i'rporta't to consider the number of boys and girls each pliysician
.irr<lgo<l lo be in poor or vcry poor nutritionar conditon. This tablc
indicrrt. 's that thc pecliatricians clisagrced concerning the number of

11 ' l 'his stit.nlent is contuine{l in a (i iscussion of a pnpcr by \voolham. see Appendix II: (196) woolham,
p. 260.
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chilrlron, r 'specirl lv bovs, uhom thcv lrlaccd in thesc tu-o nutrit ion
grar les.  - \  s t ' le 'c t r . r l  8 ;  R,  4t  :  C,22 of  t l rc  107 bo1.s as poor l l .  o t . \ . ( , ry
poorlv rrorrrishcrl. (corrcsponding figulcs for thc girls ar. A. r: i;
8 , 2 2 :  a n c l  ( 1 ,  1 8 . )  a 5

' l ' , r s l , u  
3 . - r .  . \ ' ' t l r i t i r t t t n l  x r t t , r , , t s  o f ,  107  boys  an r l  t o l  o i r l s  ns  cs r  i t t , r t l e r l  b l t  p , . J i , t t r i -

r r o n s  . 1 ,  B ,  a n , l  C  a l  l h ,  c h , r / . - , t t t  ! . t . t i l t i u a l i o t t s

Il o-\ s ( i i r l s

Pcr  I  i r l  r i c ian  -

Thcse findings should be intorprc'ted cautiously, for they do not
indicate how frequcntly the thrce pediatricians agrecd on arry one
child's nutrit ional status. For example, it is impossible to detcrmine
from the preceding table w-hct,her the cight boys sclectccl bv A rverc
nlso sclectcd by B or bv C. Table 36 a6 ansu'ers thesc questions for

a5 A and C did not sr:lcct arl 'children as vcrl 'poorly nourished; B idcntif ie.l 2 girls and 1 bo1'. 9rl. 1ra.,
inlcr trom thcse figurcs either tbil thc physicians agreed that Yery lew of the children u-crc r.erl- gxrrrly
nourished or that thcy wcrc clas-silying the chilrlren into 4 instoa(' l of 5 nutrit ional grades.

a0 'I 'his tablc has been derived from a largc nurnhrr oI rnorc dctailcd tabulations. It may bc usc4 trr rlcrigc
additional information conccrning thc check-up examinations. f or examplt', i t is possihlc to detcrnrrnc rne
nurnbcr of boys A glassified as poorly or vcrl, 'poorl-v noruishe(' l B-hom B placcd in one of thc othor nlt lr j-
t ional grades, and the number of boys R classified as poorly or vcry poorly nourishe(l whon A place4 in one
of the other grados. It is also pos-sible to asccrtain the total nlrmber of boys B gradcd as in bordcrline. goorl,
and excellcnt nutrit ional condition, a-s v'ell as the number A placed in these 3 gradcs. Thus, A classificd B
boys as poorly or rery poorly nourishcd; 5 of these 8 boys wcrc also jutlged to be poorly or vcry l)o)rly
Itourishctl by pediatrician B. In other rrortls, B placed 3 of these 8 boys iD onc of thc other 3 nutri l ional
grades; l ikewise, thc 36 out of 41 boys B graded as poorly or yery poorly nourished, A l)iac{rd in onc ot thc
othcr nutrit ional grades. Similarly, if A judged 8 bot's to be poorly or very poorll- nourishrrl and she exarn
incd 1{)7 boys, she must hare placcd 99 boys in thc othcr nutrit ional grade-q, and so forth. . l 'hese figurcs
form thc necessary data for naking fourfold tabk's of thc follo\ring ttrlx.:

ttssociat.ion betucen rhp cstitnalrs ntal, bg pcdiatriciarts ,l artrl I) ,.f tht:

_  _  
r t ' t l r i t i o n n l  , s l a t , L s  o . f  I 0 )  b o r f f i  c h r c A ' - t t  n  ( . x e t n i  n i l l i o t t s

Estimalcs b]' Itr\ l iatrician Il

I 
,li:;3;, othcr i 'r'otal

Pe(iiatrician-

Estimates by pcdiatrician A

5 3 8
36 63 99

41 66 107

Poor or
Othcr t

vcly poor

r r 'Other" includcd children whose nutrit ional status was 0stimatcd as cxccllcnt, good, or
borderline.
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only two grades, poor and yery poor nutrition.ai For example, it
shou's 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
qrade; C seiected 22 boys but agreed with A on only 3 as being irl poor
or vel'v poor nutritional condition. Similarly, A and B and A and C
also iclentificd 9 girls as poorly or \rcry poorly nourishecl, arthoueh A
placccl 13, B, 22, and C, 18 in these nutrit ional classes.

T,rsln 36.-,4greement among pecliatricians A, B, and c in their estimates of poor
or oer.y poor nutritional status among the 107 boys and 101 girls aI the chicii-,ip
ctatninatiorts

Gir ls
-- ---1---- ---

Numbcr Percent

Pediatricians

Number

8
4 l
22
5
3

18
3

38. 3
20. 6
4 . 7
2 . 8

1 6 . 8
2 . 8c  _  _ _ - _ -  ,

-{ and R
-{ and C
B a n d C
-{, B, and

R
(_l

It is clcar from these tablcs that A was thc most conservatiye and I]
thc lcast conscrvativc of tho thrcc pcdiatricians, and that variabil ity of
elinical judgrnent appoars to be considcrably greatcr for tho boys ttan
for thc girls.

It is intcrosting to rccxaminc this matcrial also in terms of the
arnount of disagrccment bctwee'n bhc nutritiona,l ratings rnade by two
pairs of observcrs-namely, A and B, and A and C-without taking
into account either the nutrit ional gradcs or- thc dircction of the differ-
ences; that is, whcthc. B or C graded a child as belter or rnore
poorly rrourished than A.

According to tables 37 ancl 38, if thc pediatricians disagrc,cd, their
judgment usually diffcrcd by only one grade. It should be remern-
bcred, hor.evc,r, that a differcnce of one g'ade may determine whether
a child is ol is not selected as poorlv or very poorly nourished and in
nced of medical attention or nutrit ional advice and assistance.

'fesr,n 
37.-1)iference betueen the estintates made by pediatricions A anrl B o.f the

ntdritional status of 107 boys and 101 g'irls at thi check-up erarninations

13  12 .9
22  21 .8
18  17 .8
9  E . e

' l I  '33
r  

l  i . e

Differencc in cstimates

Number Percent

56. 4
42. n
l . 0I4 1 .  1

58. 0
. 9

100. 0 100. 0

None
1 grade
2 grades

ri See slrpplementar!'tables XIX-XXIV, Appcndix I, pp. 112-114: for a more detailed analysisof thephy-
i i ( ians ' r? t ings ,

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



Blls{lLTS

Tesr,n 38.-Diference between the estimates made bg
nutritional statu.s of 107 boys and 101 girls at [he

85

pediatricians A and C of the
check-tLp eramin ations

Difference in estimates

'l'otal

At this point in the discussion it may be rvell to ask, in summary,
horv freqriently thcse threc pliysicians aEreed concerning a child's
nutl it ional status. Table 39 shows that they agreed on 31 of the 107
boys and 46 of the 101 girls, bu+,22 of these 81 boys and 32 of the 46
Ei'ls were in bordcrline nutdtion. To express these findings somcu.hat
differently; The agreement between the three pediatricians was least
satisfactory for children who deviated markedly fr.om the aver.agc;
namely, those who were judged to be good or excellent in nutrition
and those whose nutritional status was poor or very poor. Ali this
evidence conlilms the findings of Jones, Derryberry, Betenson, and
others a8 that clinical .judgment of nutrition is subject to consiclcrable:
variation and is not ahvavs consistent,.

' l '.q.srn 
39.--Brtent of agreement anLortg pediatricians A, B, and C in their estintates

o.[ nutr'itional status of the botls and oirls at the chech-up exatninalions l

i-
Childrrn on whorn 3 perlialri(, ians agrfe(i

\umber Percent \ t tnrber Percenl

58. I
4 1 .  1

. 0

63
44
0

Fistimates of nlrtrit ionai status

Total

Excellent
Good
Borderline-
P o o r - -  - -
Very poor

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

STABILITY OF CLINICAL JUDG]IIENT IN THE PRESENT
STUDY

Although A often disagreed with B or C, her own judgment was rcla-
tively stable. The findings at her first and repeat physical examina-
tions of 103 children, 51 boys and 52 girls, are shown in table -10.
This table indicates that at each examination A classified about the
same number of boys in good and borderline nutrit ional condition, but
did not identify the same number as likely to be poorlr' noru.ished.

.E See ApDendir II: (91) Roberts, Stone. and Bowler. See also references given on pD. 8;fi.
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Thc table also shows that A's judgment was probablv less eonsistent
for girls than for- boys.ae

Tes"n 40.- Estimates ma!e,by. perliatric,ian -4 o!.the nutrit ional status oJ i1 boys
and 52 ai r ls  o l  the in i t io l  and repeal  iheck_t . tp eraminal iotns '  

' '

= : - ] _ :

I--
)Ju t r i t io ra l  s t r r tus  I  In i t ia l  ex r  T

jlll:lll1l fy rrat era,rliati": 
l.r,'1 "*:i,'.1-. | 1n"",,,"nination

_ .  , \ r r r r r h ,  
r  P o r r ' n l  \ u r n h " r  p q c q r  \ r r r r r l , o r  1 , , . r { 1 , n t  

]  
. . r "  , - ,  p F r , l , n t

: _
. Io ta l  

;1  100.  0  51  100.0  ,2  ,Ou.  n  i  52  100.0
Exce l lon t  -  

- - -  
t  t . ,  

- :  
, , , ;goog .--- ---- r,  t ! .? r? ,9:3ffii;:"' ,, . , ii ,l,i il ;i,i li I ii,i1 ;i] ;i,l

v e r y p o o r - .  -  .  , , 1  o ]  " : 6  ; ]  " . 6 1  6 l  . o

The association br.trve'en the nutrit ional ratings made of cach child
at the examinations designed to check the stabil itv of the pediatrician,s
iuclgment is shou'n in tables 4r ancl 42. Thcse- tables indicate that
A's judgment was most stable for bovs ancl girls in a borclerl ine n,tri-
t ional condition and least stable ftrr t irosc who were l i l<elv to be poorh,
nourished.

If these tables are exami.ecl in terms of the number of boys or sirls
u ' ho  * ' c re  p laced  i n  t ho  samc  n r r t r i t i ona r  g r r r l c  n t  bo th  i n i t i r l  

- : r n , l

repeat physicai examinations, expressed as a pcrcentage of the number
who were pla.ced in tlr is grade at the init iar examination, it may be seen
that at the repeat cxamination A gave a borderline ' ' tr it ional ratins
to about 88 pr:rccnt of tho boys rvhom she placecr i. this same grarle
at the init ial examination; a good rating to about 77 percent and a
poor nutritional rating to onlv 50 pereent of thc boys classified in this
grade at the initial examination. conesponcling figures for the eirls
wcre about 89 pe.cent, 69 pe.ccnt, and 83 pcrcent, rcspectively. rn
othe.words, there is considerable evidence that A's fudgment was
least stable for the children rvhom it was most important to identify;
namely, those who were likely to be i' poor nutritionar condition.

Tesrp 41.-,4ssociation betueen the estirnates ,marle by perliatrician A of the rttttri_
ti.onal stattts o.f 51 bous at the initiar and repeat"ciiertt-r,,p ii",^iiii l i i"

Ustimat's rt init ial c\amination

trlxcell0nt -
Good - .
Borderline
Poor
Very poor

'1 'o ta l_  __ ,

1e ' l 'ht nll lr lbcr 1)f boys and girls clt issif ierl as prxrrly nourish0rl is srlall anrl the r(,sults rnusl bc inrerprel(,(j
r ' : t t l i  l r ) l l S l \ ' .

Estimatcs ar rel)eat examination 
I

: _ . .  
_ _  _ . r . o t a l

Flxc.ellent f iood Rorrlerl ine i poor ti,.y poor ]

i i  o  o  o l  o i
o  t o  3  o l  o l  I

l l  3 i  'g l  !  S l  :
0  r )  n i  r ,  u i
o  '  t . t ]  3 b  z l  o  i

Provided tly the Maternal and Child Health.Library, Georgetown University



l i  r i.s ut, ' l .s 87
' l ' leLr  

12.-r lssociat ion bet tL:cr :n l l t t  t 's t int .atcu nle,dc hy per l iat r ic iar t  A of  the ntr t r i -
tional slattts o.f 52 oirls aI lhe initi,al artrl repeat chrck-try eranirniion"

l l r ce l l cn t_  -  ,
(+ood.
1]ordcrlinc -
I 'oor
Vcry poor

Total

In interpreting thesc fin<lings it is rvell to bear in rnincl thal the
pcdiatrician \\ 'ho madc all the cxaminations in this studv tr.as excep-
tionallv'w.ell-trained and had had considerablc expelienc,e in examin-
ing school chilclre'n, particularlv boys and girls l iving in Ncw Ilaven.
Celtainly hel clinical iudgment is as satisfactory as that of many
othor phvsicians. It is also \\,ell to point out that evcn if her judg-
rnent \\ras r)ot always consistent and objective, it is probably & more
satisfactoly criterion than thc' inclividual iudgments of scveral phy-
sicians woulcl harre been. A real advnntage cxists, thercfore, in having
had thc clinical data for this studl. collcctcd by one obscrver..

Nc'r 'crtheless, the cr-idence indicates that ,\ 's judgmont u'as i itrble
to considerable crror and shorrld bc follo*'ccl u'ilh r-csorvations ns a
criterion for evaluating inclices of physical f itness or nrrtl i t ion.

OPINIONS AND RECO}I\IENDATIONS OF OTHBRS

To sum up th is  d iseussion of  c l in ica l  juc lgment ,  i t  is  i l luminat ins
to surt'ev thc opinions ar)(l recornrnendations of othcl invt'stigator.s.

\rarious writers havr' lrointeil out the nccessity for improving the
elinical examination. Lishrnan states it this rvay:

\{'c have tendcd in the past to rell' too nruch rvherr nraking our assessnrent
rrpon "general impressions," and the rnore striking skcletal clefects arising from
insufficient food, as distirict from inrperfect frrnctioning of the rrrarrl' proces,qes
involved in r iut r i t io l r ,  to the exclr rs ion of  spcci f ic  s igrrs of  probable nutr i t ional
rlcficicrrcl' rer.ealed aftcr questioning tlic parent or tcar:hcr ancl cxamining ilre
chi l t l .so

Blcwer is  more spcci f ic  in  h is  c l i t ic isrn.  Hc points orr t  that  thc
r\-orage physician has bcen taught in rnedical scliool to diagnose
pathological conclit ions and has had lirnitcd expclicnco in exanrining
healthy children. Breu.el continues: (( * ;* * though u't '  har-r,
hundreds of specialists in children's discases. u-e have feu'in children's
health anrl thcst' fcu-ar<'rrot countcd as spccialists rlnless thcy applrtrch
thei r  f r rnct ion throrrg l r  pathology."  51

i !  .{ee .{ppendir II: (n8) l, ishmal, p. 341,
, I See Appendix II: (19) Brewer, p.9J.
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Thc \ir l i i te I lousc Conferenct of lg30 has pointed out the n('cessitv
for makirrg seriatim examinations and appraising the individual chilcl
in terms of the progress rnadc bctu-een examinations. fmpror.cment
in his condition, thc Confcrence rcported, is often of far.greater signifi-
cancer than status at the moment.52

'Ihe Lancct tal<es a less conservative attitude in an editorial on tbe
variabil ity of clinical judgment of nutrit ion. This editorial interprcts
the problem as an "indictment of a system, not of thc rnedical assessor,
of u,-hom the impossible, it seerns, is being asked." 53

Stuart, in a mole detailccl discussion, rvrites:

Tlie clinician is co.stantll- cornparing one child lvith a composite picture of
chilclren of sirnilar age. This picture includes a s'ide range of r.ariations g'hich he
has come to erpect on the basis of experienee. The rval' an\. one ph-r,sieian rvill
interpret a child will depend both rrpon the accuracl- of his observations and upon
the extent and t1'pe of his personal experience.sa

tr l iot i l lustrates this aspect of the discussion in writ ing of the phys-
ical examinatiorrs made of Pucrto Rican chilclren by physicians ac-
crrstornt-.d to jrrriging the ntitr it ional slatus of New flavt'n, Conn.,
school children:

That the t ts t ta lstarrc lard of  gauging the l r l r ls ical  corrd i t ion of  t l ro chi ldren 1-as rrot
i tc lhercd to (becarrse of  the 1r t 'eportderalrce of  poor lv r rorrr is l red t :h i ldreu),  but  that
a star tc lard basccl  oI t  the range ui th i r r  t i rc  grorrp i tsc l f  r ras rr r r interr t io i ra l lv  srr l r -
stitrrted, r'il l be shou'u laterr. * * *

I t  rvas rv i thout  qr test iorL t l te intetr t ion of  the ph.vsic ians l l l r , r  t r rade t l re exal l r i l ra-
t ions in Prrcr to Rico to use the sarnc stanclarc ls for  est i rnat ins subcutaleorrs fat  as
they' had used in slmilar strrdies in Ncl' Haven, aud so to have cornparable clata
frorn the tr,,o piaccs. Hou'ever, in thc face of the prcrponderauce of p6orl-v lour-
ished chik l rcn and thc scarc i tv  of  real11' rvel l - r rorrr ishecl  ones,  the judgment of  the
1rh1'siciaris l'ith regard to cstirnating arnounts of subcutaneous fat rapidll' becamr:
rvarped, and unintentionalll ' therc occurred, in corrformitl- rvith the r.ariatiols
rvithin the group, a definite readjustment in their rvhole scale of values, as has beerr
pointed ottt. Children rvho in Neu- Haven rvould have becn considered to have a
"fair" arnount of subcutancous fat, rvere, because of this unconscious readjlstment
of starrdards, reported as having a "good" a,mount, and those rvho in Ne.w. Haven
l-ould have been considered to have a t'poor" amount n'erc rcported as having a
"fair" alrount. Thcre is little doubt that tlic ratings of tlic fat of thcsc Prrerto
llica,ti chilclrcn arc high as cornpareri rrith thc ratings givcn in Nerv Haveirr bv thc
saruc l th ls ic ia ls.5;

I r r  t l i s c r r ss i r rg  t l r c  s i t r r l t i o l r  i r r  l ) r r g l un t l ,  I I t . n l  r , . r l l l t ' s se r l  t h r ' - ' a r r re
poi r r t ,  o f  v ic t r ' :

' \ l l  chi lch 'cr t  i l rs l rcctcd i t r  t l rc  rout i r re ago grorr l )s  ar t ,assesserr l  b l  t l re rnedical
o l l iccrs in regard to thcr i r  s tatc of  r rutr i t iorr  *  *  * .  This assessrnent is  a l
attetnpt to gauge thc general phvsicai condition of the child, as apart frorn specific

6? Scc Appendix II: (r19) Whitc Ilouse Conference on Chikl Health and protection, pp. 296, 800-301.
t3 See Appendix II: (107) State of nutrition, p. 1?b8.
t{ See -{ppendix II: (.117) Stuart, p. 195.
ssSeeAppend i r I I : ( 115 )U .S .Cb i l d ren ' sBu reau ,pub l i ca t i onNo .217 ,p .25 .  Seea l soc reen ( l j ) f o r

discussion of tbis same subject.
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defects. some defects worrld corrrrt litile or not at, a,ll i ' such an assessment, e. g.,
defects of tiie senses; on the otlier hand, the preserrce of a generalized defect like
anemia 'rvould naturallv place a child in a low grade nutritionally. Assessment
is made partiy by static qualities-stature, bulk, skin, color, muscle tone, etc.-
partly by dynamic qualities-alertness, ge'erar liveriness, and activity. These
qualities arc not measurable, except stature and bulk, and it is even qulstionable
N'hether such nteasurable quantities shotrid be given much weight in t,he clecision,
especially statrue, rvhich is so eminently a hereditarl' quality. Assessrnent there-
fore has to be decided b5r indiv ichral  judgrne. t ,  based'pon past  exper icnce.  There
is roont therefore ftlr cortsiderable rlifference in the assessrnents rnacle bv irrclividual
Inedical officers and of this a goocl deal of eviclence has been fouud.s6

In other u-ords, according to Cathcart:
There is no reliable objective measure of tlie state of 'utrition. The physical

measurements of the child do not give much help and the other gencralll. acceptecl
signs are in the main subjective, the gloss of the hair, the irioorn of the skin, the
lrightness of the e1-e, the alertness of response, and so on. Each doctor forrns his
orvn mental standarcl and judges the children by this subjective rneasure. All
sttbjective mcasLtres are liable to great distortion. TheSr seern, no doubt, to tlie
irrrlividLral to be fixed and sure, but are indeed fl.id. His judgment is rvarped b1.
his ir'mediately preccdi^g stimulus. If he has cxamined a group of cliildre. rvho
arc {it and well a.d t}re next group is iess satisfactory, he ranks the second gro.p
log'er than he woulci have done had the first group been only ver1,. moderate. f.ntil
some objective sta.clard can be devised it is quite impossible to expect allv unr-
fornlity in asscssrneltt of nutrition in a wide area. Too often, as JJacorr has saicl.
the cye of the examiner ',is bcdewed rviilr human passion.,, iz

An interesting disc'ssion of this aspect of thc p'oblem is aiso con-
ta.ined in a book entit led ,,National Fitnr:ss," editcd by F. Le Grrrs
(l lark. In this report the author disc'sses thc clinical significr'<,r, , l
the telm "normal nutritiontt in these u-ords:

\Ye arranged for a letter to be sent to a numbcr of school rnedical ollicers.
askirlg them to cxpiain to tts hol. they ancl their assistants interpreted t6c tglrr
"normal" in thcir reports. Dicl the term irnply ilrat the children so classificrl
reached a fair average standard for the district considerecl, or did it implv in
their minds that the children approxirnated to a certain icieal standard? * * 13

Fo'rteen of the officcrs * )k * seemed * * ,( to mean by normal no lnor(!
than a fair average for their area. one from a midlancl borough says: ,,Nornrai
nutrition implies a fair averagc for the child population of the elcmentarv schools
of the areal it does not imply that the child so classified reaches arrl- ideal staldarcl
of fitness." His colleague in a northern borough says much the same: ,,My owu
impressio' is that, in the absence of any accepted standard for the assessment of
nrttritional conditions, one is bound to be influenced by the general average
standards of the children examirred." A third from a southern borough gives his
opi.iorr that "the rvord norrnal as uscd i' the service clearly means urrl.og" .r.
that usually seen." But er.err those who suggest that normal means to thenr ilrt,
approximation to some ideal, frequently qualify their statements. Thus a cloct.r.
frotn a southern county remarks: "Normal nutritiorr * * * implies that the
medical officer reviewing the child is satisfied that the chjid's condition is satis-
factory in regard to nourishment, taking all the factors into consicieratiorr.,'

,6 See Appondix II: (61) Manchester [I,]nglandl Education Committee. D. 11.
ii See Appendir II: (./Z) Cathcart, p. 18,
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"Normal," sa1-s a rrorther. bororrglr .fficer, "is interpreted as apparentl-v satis-
factory, i,. e,, not shorvilg ariv apparent eviclerrce of rnahrrrtrition."

Actualiy, out of thc 24 repiics rvhich rvere nnambiguo.s, 4 seemed to define
normal as in sorne respect "corrcsponding to an ideal in the mind of the officer
examining." The remainder of the replies either qualifSr their statements or
impil' that the normal is at best the average for the child poprrlation of toda1,,
rvhich is scarcell'a high averagc; it has been described b1' many as a debaserl
aYeraEe.

\ \ 'o  i r rv i tc  the reader 's  at tent ion to f r r r thcr  < l r rotat ions f rom these samc let tcrs,
if he l'orrld ponder the absolute confusion under rvhich the rvhole problern is
submerged. "I clisapprove of the rvhole s1-stern of notation, particularll- in its
rrse of the rvorrl texceilent.' Thc idea of supernormal nutrition repels me, for
I clon't believe it can exist" (northern borough). "The rvhole cluestion of ma1-
rrrrtrition depends upon the medical examiner" (northern borougli). .,I am in-
clirred 1,o think that the qualitv li. e., of the term nutritionl is so indefinite as to
rlake it impossihle to obtain a precisc standard in anv l-a1' applicable,' (sorrthern
corrnt l , ) .  " I  don' t  knorr  rvhat  nonnal  as appl ied to nutr i t ion n)cal ts.  I  l - ish T
d i r i "  ( no r t hc rn  bo ro r rgh ) .

[The author cont inues]  *  *  *  i f  the s 'hole idea of  th is "nutr i t ion assessrncnt"
creates such cliscomfort among its man-v officcrs, rvhy on earth has the boarrl
ins istcd rv i th such regular i tv  on rvast ing their  t i rnc in a I 'a lueless srrrvev? rs

Roberts emphasizes anothcr aspcct of thc problem. Shc l 'r ites:
The phl-s ic ian's rat ing is  the onlv one that  at tempts to rccognize qual i tat ive as

rvell as cluantitative aspccts, and this is too subjective a method to bc of value in
sitrrations rvhcre such rating scales are most desired. 5e

Will<ins is cven more forceful in his criticism:

\Ye rnal'll 'ell ask rvhcther arvoltc is justified in professing to be able to assess
such a mul t ip ie funct ional  cornplex dur ing a few minutes '  inspect ion of  a c l r i l r l .
In my opinion it amounts to little more than guesstvork. t * * J contend that
* + 'r the anatomical standards of the art student are an infinitel-v- tmcr guicle to
nutritional normalitl ' than those of practitioners and medical officers rvho relv
on the presence or abscnce of the usualll- accepted pathological signs.60

The pcriodical, The \,fcclical Officer, in a rccent eclitorial, raiscs
thc samc quostion.

There is  ever" l '  just i f icat ion for  the author 's  [R.  Hu' , r .s  Jones]  ot  f inding that , , the
method of assessing nrrtrition at present follou'eri bv schooi medical officers is
unreliable. * * * " He leaves his readers .with a fLrndamental question.
Is the state of nutrition an entit;; capable of valid measurement? Many of us rvill
ansn'er this question rvith an emphatic "No." He does not believe that our itr-
spectors are rvanting in skill but he does believe that knorviedge has not vet acl-
vanced far enough to provide us l.ith a reliable r.ardstick which will give reason-
abl1' consistent results l,hen accuratell- applied.62

i8 See Appendix II: (20) Clark, p. r27-131.
ie See Appendir II: (E9) Roberts, p. ;1.
60 See Appentiix II: (191) l\ ' i lkins, pp. l{5. 117.
or See .{ppendir II: (t1) Jones.
0? See -{ppendir II: (7l) Nutrit ion of school chil, lren, p. 6.{,
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Dunstan expresses the sarne opinion when he rvrites:

91

These returns, being based on qtralitativc estimates, can lever be more than
measures of the variabilitv of the personal er1rration.63 * * * It is clear that
somc lnenslrrational vardstick u'ill need to be devised which r,r-i]] record and
classify the ph1'sic.l,1 stattts of the children bv quantitative meatrs.6{

fn summary, a passagc from the report of the Chief \,Iedical Officcr
of the \I inistrv of I lcalth of Great Britain gives v'eight to the findinss
of this stu<l.v of Ncu' Have,n chilclren. The Chicf N,,Iedical Offit,t,r'
wr i tcs:

'Ihe asse-ssment of the state of nutrition by clinical examinatiorr is ireset u-ith
tnanv di f f ic t t l t ics becarrse th is method of  evaluat ion involves re l iant .c not  on
r ib ject ive data but  on subject ive impressions and on the personal  cornpetelce of  t i rc
investigator. The standards of the examiner, as rvell as the rcsrrlts which he
ohtains, are mental concepts and therefore incapable of precise objective r.nees-
rurernent. While clifferent phl.sicians I'il i probabll. he in general agreeruent col-
celning children l.ho are either verl- healthv or grossll- rnalrrorrrisirccl, slislrt
differences are likel1- to occrrr l'!th children less clearlv clifferentiatt,rl. Tlre
r lecis ion given ui l l  depend on the ski l l ,  exper ience,  and j t rdgnrerr t  of  thc ph.r 's i t . i l r r .
Tf  h is conceptr ta i  s tandsrds rentai t r  reasonablv constant  ct , r rs istcrr t  resLr l ts  s ' i l1  l re
olr ta ined.  But  the constal rc l '  of  the cr i ter ia of  d i f fcrent  c l in ic i r r rs is  var iable.
Thcl' are liable to varv rvith the opinion of the ph1'sician, u'ith tlrt' influence of
l r is  srrr rot tndings,  atr r l  t i ' i th  h is urost  rccent  c l in ical  exper;cncc.r i , l

Tho practical importance of this rvhole topic is orrtl ined by thc
flornmittee Against Malnutrition :

Tn discussing the nutrition ancl health of school children, rre have first to ask
lrv rvhat standard thev are being jurigcd. What is the optimum phvsique and
lrealth of a norma'l chilcl? It is clear that, until we know this, I'e are compalirrg
orrr cirildren rvith a standard that ma1' be "debasedl" i. e., rvell belorv the optinrrrm.

Mcanrvhi le,  i t  has been pointed out  (1)  that  the concept ion of  " rnalnutr i t ion"
:rs laid clorvn for the school neriical servicc is verl' unsatisfactorl. to the scientific
rrrirrrl; (2) that, hos.ever strenuousll' the officers rnal' r'ork, the school merlical
cxarninations are not adequate for assessing horv far the childrcn are actrralil-
rrndemourished; and (3) that there is grave cause for suspecting that the figrrrcs
returned in difTerent areas for "mainutrition" depend greatll' on the subjective
arrcl pcrsonal impressions of thc officers and have ver1.'little objective and scierrtific
validity. * * * If our findings are correct, then it is clear that official figrrres,
rvhatever else thel' mav reveal, do nol suppll. an ans\\.er to the vital question-
horv fa,r are the children of tiris countrv underfed arrd malnorrrished? 66

' r l  R0turns from l:|4 classified areas oxhibited sidesprea(l rariation and a djsconcfrting (legree of varial)i l i iy
in assessment of nutrit ion. See reference to Ilrmorandunl of ConD)ittce -\gainst lfainulrit ioil, ()ct. l9:t8,
contained in Appendix II: (9r) Dunstan, p. iri.

0{ See Appendix II: (99) Durstan, p. 55.
o5 Sm Appendir II: (42) Grcat Britain \l irr istrl '  of ] lt alth, -{nrrual Rel)ort of the Chii ' f l \[odicri l ( )f l]( er,

pI]. 16+165.
60 See Appeadi! II: (73) Nutrit ion of School Cli i l( lre!, Corrrnit le{} -{gainst l[B]ntttrit ion, p. 2)l.
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THE NEED FOR I\IPROVING CLINICAI, JUDG\TENT

If, as thc ltrecerlirrg disrrttssiorr inclicates, t lrc r, l ir i ical exaninatiorr
as it is usu,ally rnade does n<it satisfnctori ly assess the chilci 's phl,sical
fitness, how can it be irnproverl? 6i Horv can the exanrinatiorr be rnacie
rnore objective ancl stable? Can its value be increased u'ithout t lre
rddition of a number oI expensive ol elaborate labolatory proceclures?
\vhat iterns irr the physical exanrination are nrost accurate? \Thich
olles are most liliely to in{luence the pe<liatlician,s juclgment?

In order to answer these ancl related questions, analvses were macle
not only of the variabilit5 arirl stability of clinicar j,dgment of geri-
eral nrrtrit ional status but also of the specific clinical items which
rvent to makc up the phvsical exaniination. The interrelationshiPs
between these iterns irave also been sttrt l ietl, as nell as their colrela-
tion u'ith tl ie physician's iudgrnent of the child's nutrit ional status.
A subsequent report n'ili i'corporate findings orr these points a.tl
rvill attempt to point out w-lrich clinical findings are most reliable ancl
whicli ones are most likely to inlluence the pediatrician,s judgment
of the child's fitness. Does tlre phvsician agree with other physicians
concerning such findings as the condition of a chilcl's tonsils, his
musculature, lr is subcutaneous tissue, the condition of his mouth and
skin? Are his own findings stable? 'vrhat 'alue or weight does he
give each one of these items in arriving at a final jridgrnent of tlre
child's f itness? Ts he influenced by the child,s sire, by the color
of his skin, by his posture, or b5' the child,s attitucle or his mental
alertness?

A study of such questions as these ma,y prove
some of the problems of assessing physical fitness

of value in indicatins

out editorially in the Lancet (see p. 8g), it is not
at fault but the method which lie is asked to use
under which he must rvork.

Is it not possible to de'elop more objective standards? x'or ex-
ample, what is meant bv enlarged tonsils? what is a satisfactory
amount of subcutaneous tissue for a Z-year-old child? Do boys of
this age have less subcutaneous fat than girls? Such questions as
these must be answered either by establishing ner' ,ro.-. or by de-
riving and employing better techniques, if the clinical exarnination
is to be improved ancl the child's fitness is to be more satisfacto'ilr.
a ssessed.

6i I ieceDt atterlpts to inprove the clinical eramination include such studies ss thore of Lishman irr
England arxl Glazier ir l Boston. See -{ppcrrdir l l : ( i7) Lishman antl (37) Glazier. EtTorts are also beirg
rttatle to cmplo]'more specific and elaboratr tests aRl thus make the cli[ ical examilaiion rtrore (letai]ed as
wel lasmoreob jec t ive .  sec- {ppcn( l i \ r I :  (10) I loooraDdc iocao, ( ieq)Kruse, r ,a lmer ,schn id t ,a r }dwiehr ,
and (102) Schnidt.

As lras been pointerl
the clinician who is
and the conditions
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on the other' lrancl , even if suc,h tools- l lew nornrs ancl better tech-
niques-are a'ailable, thel- nrtrv be exac,ti 'g and expe'sive to appl1,,
requiring, as they' do, claborate, costly equipment. In acldit ion, the
expense involved iri nrali ing slt isfactory periodic exarnintrtions of l
large group of bor.'s rrurl girls is probibit ivc for rnost cornmurrit ies at
the prcsent t ir 'c. I, 'ol t lrose re:lsorrs irr<lices of body lnri ld anrl other
preliminarv s(,r 'eclis lruvo been cleveloped.

Tbe forrl s.r 'eerrirrg rnc-rflrocls tested i lr this rnonoglaplr har,c rrot
provul  e l l ic i t r r t .  Sorrro ot l rcr 'pnrccrhrres t rnts t ,  bc f i r r rnd.
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Summary
' I 'rvo r'etlrods of evaluating physicar fit 'ess: (r) Indices of body

b.uild, as exernplified by the Balclwin-\\rood \veight-u"arr;ag. Tabres,
the ACH hrdex of Nutritio'al Status, thc Nutritionalltatu"s rndiccs,
and the, Pr'or rvidth-rveiglrt Tables; antl (2) clinical judgment of
ge'eral nutrit io'al status havc betn tested in orde. tt icte'ni.e
both their serrsitivit) and tlieir sele,ctivitr-.

The observations were made of 713 7-year'-old chilch,err (865 bovs
and 348 girls) who were atte'ding the p,ibri" o'' parochiar ."rr""i. .i
New Haven, Conrr., from SeptemLer tgS+ througir \tay ig36. The
boys and girls u-ere first examirrecl wherr they riere O y"ars of agc.
The observations i.clucled a prrysicar e*ami'aiiorr made'by one weli-
trained pediatricia', arrthropometric rneas.rements taken by one
anthropometrist, arrcl socioeconomic rlata obtai'ed at home visits
made b;r econornic analysts. A secorrcl set of examinations were
made a year later by the same pecliatrician arrd arrthropometrist, arrcl
by-another g'olrp of economic analvsts. rn acldit io', the boys antl
girls were weighecl at freq'ent irrte^.als drrr.ing the course of the
study. Tor-ard the e'd of the obser'ational p"tio,l, the objectivity
and stability of (1) the pecliatriciarr's judgrnent of general nuiritional
status and (2) the anthropometric measurernerrts were stuclied

The indices have been tested *-he' the chilcl was z year. oi ng" n.,
comparison with five criteria. which i^volve clinical juclgme.t oi
general n.tritional statns, need of medical a'd clentar 

"u"i 
u'rd n,,

estimate of the child's gai^ in rveight a^d change in arm girth. These
criteria have been based on obserr-atio's macle of the- chilcrren at
both 6 and 7 years of age ancl orr periodic weighirrgs rnacle at frequerit
intervals during a 19- or 20-month period of observation.

The results of the strrdv may bc srrrnmar.ized as follow-s:

_ 
1. 

.frr_terms of any of thesc fit-e nrol.e or k ss sat,isftctor..y rrritcria of
physical f itrtess. rtore of thc forrr irrt l ir,r,s of botl.r '  build (t i;() B11lu-irr-
\rl 'ord Inclex, thc ACFI I 'dc-r, t lre Nrrtrit i ..ai st.trrs hrclice,s, a*l
1,h". 

P_r'y_ri' Inclex) p.ovcs a. efficie't nreilrocr of ide,tifyi'g-"hita.n.
inclrrded i. this st.cly r.vho, accordi^g to the c'riteria, ur. iii"iy t, u"physically u'Iit. The indices u." ,r"ithn. selectir-e ,ro. .en.iiiv", u.
they fail to identify a co'siderable number of boys n" gi;r. 

"-lro-a giverr criterion selects as rikery to be i' rreed of merlical care or
n.trit ional ad'ice ancl assista.ce, ancl, in acldit iorr, they ofte'iJenti ly
childrerr u-ho rvcre not selected by the criterion.
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2. The clinical judgment of the pediatricianlvho made the exarnina-
tions was liable to consirlerable error, irr terms of both the r.ariabiiitr-
ancl the stabilitv of her judgment. This eviden.ce confirms othel
studies and points to the necessity of irnproving the physical extrnrina-
tion, palticularlv if trceri for medical care is to remain arr objectivc of
child-he'alth pl 'ognlrlrs. The importance of some rneAsrlr(_) of tht,
clri ld's grori ' t lr, such as pcriodic rveiglrings, is ernptrasize<-l anrl thc
fun<lanrental irnportance of the child's dietary habits is stresseci.
Any evaluation of physicai fitness must includr: as a minimum these
thrcc aspects of t, ire chilcl 's w-ell-being-namely, his phvsical conditiorr
as found at clirrical examination, his grou'th and clevelopmerrt, trrul
his dietarv habits--if l  mole satisfactory assessmerrt of phvsical f itnt ss
is to be made.

If t lr is lesult is to be rrclrieverl, constarit interchanse of information
anrl closc t:o<lpenrtiorr of speirialized sli i l ls are rieerleti betrveen 1rr,o-

9;

fessiorral n-orliers rvLcr
t , { '  t l r e  p l r vs i c r l  f i t r r ess

Orr, clirector of the
Irrstitute, Aberdeen,

are in a ltosit ion to contribute to the appraisai
o{ chilclren.
Lnperiai Bureau of Anirnal Nutrit ion, Rorvett

emphasized tlr is need in one of the I{arberr
lectures he clelivered lecentlv at the institute. He said:

The problems u'e have been riiscussing u'il1 not be solved until the laboratorl-
rvorker, the expert r:lirrician, skilled in detecting the earliest det'iation-s from lrealth,
and the school  medical  of f icer ,  rvho has to c ieal  rv i th large nrrrn l r t , rs  of  chi l r l rcrr ,  t l r t '
rnajor i t l -  of  r -horn are "bordcr- l ine" cases of  rnahrutr i t ion,  cooperratc r r i r ( l  l ) i ) ( ) l
their  knorv leclgc and erper iencc.68

0.  See A l rpend ix  I I :  t76a)  ( ) r r ,  l r .  23 .

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



This page is blank in the
original document.

Provided b1'the Nlaternal and Child Health.Library, Georgetown University



App"ndix I

Statistical Methods

PROCBDURE TISED IN DETERMINING A CHILD'S STAND.
INC OR SCORE F'OR THB PRYOR WIDTH-WBIGHT
II\DEX

Ttre procedrtre usecl  i t t  detcrmirr ing the c l i i ld 's  standing or  score for  the Pr-vor
Width-Weight Index corre)sl)or)(ls ap1;roxirnatelv to the procedure employed by
Iranzen in deriving the Nutrit ionn,l Status fndices scores except that the standard
deviation of the multiple-rcgrcssion ecluation for rveight on height and u'idth of
the bi-i l iac crests is utrkttorvn. It has, therefore, beer"r approximated by deter-
mining the differences betu-eren tire observcd n'eights and the theoretical or ex-
pcctccl weights of all the children of each scx included in this Children's Bureau
studl- ,  sc luar i r rg these di f fe leuces,  arrc l  d iv ic l i r rg b1'  the number of  boys or  g i r ls . l
It u'ould have beetr prefc'rable to derive this statistical constant from the differ-
er)ces betrveen the observed u-eights and thc expected rveights of the children
from whose rneasurements the Pr1'or Index u'as rlerived or, better sti l l, from
the forrntrla for the standard deviation of the regressiorr srrrface, had the necessary
ciata been available. Although this procedure neccssarilf introduccs a certain
amottnt  of  error ,  i t  f r r rn ishes a methocl  for  c lassi f f ing thc chi ldren accorcl ing to
the Prvor I r tc1ex.2

Irr  appiv i r rg t l i is  tnethod,  i t  was rrecessarJ-  to calculate four srrch standard
cleviations, since thc Pr1'or Tables ilefirre agc at the nearest birthrial', instead of
age at tbc last birthdal' as in this studl'.

Thc computed standard deviatiorrs arrd the number of ehilclrcn on whose rneas-
ttrerments thev have been ltaserl art-' as follog's:

-- -F-*r 

"f 
cnildrer

i!,rqli:l I $itr',::l'il':t"#:' I e \ - la l lon  
I  pJ i i "S- i f ,e  s tand-
I ard deviation t
I

4.20  |  360
6.  13  26

\ge ( r r1 neurest  b i r thday)

I,[ a les

I 'emales

7 years
E l'ears
7 }-ears
8 ].-ea rs

5 . 1 9  I  3 4 9
5 3 6  1 6

t Observations of ;19 ehi lr lren (21 boys antl  18 gir ls) u'ho were includer.I  in t i re check-up physicral and anthro-
pometrie examinations bttt rvho v-ere erclurled from the group of 713 children on whom the 4 indices were
testerl ,  were included in making these estimntes. This fact explains the dif ference between the number of
chi ldren on whom the inrl ices n'ere testerl  and the number whose measuremonts were used in calculat ins the
standard deviation.

I 1 gir l  whose height e. ' icee,ie(l  t l le r l let lsurements gir.en in the table u'as excluded.

1 The number of degrces c-rf frcedom
2 This procedure has bcen alrpror-ed

was taktn into account in calculat ing the standard deviat ions.
b1- Dr. Pryor in a personal communication, dated February 3, 1938.
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98 ASSESSING THE PH]T-SICAL } . ITN] iSS oIT OHILDREN

'Ihese 
standard deviations rvere used to derive each child's score: The diflererrce

between his observed weight, and his theoretical weight n'as divided by the appro-
priate standard deviation to determine his score, or e/o value, from which his
standing or score relative to other children of the same sex, age, and skeletal
build (judged irr terms of height and 'n'idth of the iliac crests) ma1'be determined.

For example, the Italian boy, A. R., rveighed 46 pounds at, 7 years 1 month of
age. According to the Pr1'or Tables, his expected weight rvas 45.6 pounds.
The difference bet$'een these tl'o *'eights is 0.4 pounds. When this number is
div ided by the appropr iate standard deviat ion,  4.20 porrnds,  A.  R. 's  e/o score
is 0.1.  According to the integral  table for  the normal-error  curve,  54 boys in
100 of the same age and bod,'* build (height and rvidth at the bi iliac crests) would
l'eigh less than A. R. This method corresponds basical)1- to the one uscd bj'
Franzen in setting up Table X, slio'lvn on p. 65 of the monograph, Nutritiorral
Status Indices. It is based on the assumption that tlie distribution of the r1o
values follorvs the norrnal curve of error.

}IETHOD OF ESTI}TATING EACH CHILD'S AVERAGE PER.
CENTAGB GAII{ IN S'EIGHT PBR \IONTH

Sttccessive x 'e ighings of  a chi ld betu 'cer tho ages of  6 and 8 r 'ears exhib i t  a t rcnd
rvhich, rvithin thc r.ariabilitl ' of the n)easrlremcnts, is approximatell- exponential
in forrn.  As a resrr l t ,  an est imate of  the l 'e ight  gain of  each chi ld inc luded i r r
th is st t tdy ma1- bc rnade by f i t t ing thc exponent ia l  equat ion,  Aeaeb'  to h is E
l.eighings, made at stated intervals 3 during a 19- or 20-month period of
observat ion,  beginning September 1934.a

In this cquation y is the theorctical (as distinguished from the obserr.ecl)
rvciglrt in pounds and r is the child's age (measured in units of 1 month) l-hen
the weighing was made.

The yrararncters o and eb have thc follorvirrg meaning: a is thc value of y r.iren
r eqrta ls 0,0;  eb:yqna11f yn" In th is problern the pararncter  eb nlar '  l te considert , r l
an ar i thmct ic est imate of  the chi ld 's  rveight  at  arrv g iverr  agc cxpresscd as a pro-
port ion of  h is weight  thc preceding month.  I f  thc chi ld cxhib i ts  a col t i r r r rorrs
u.c ight  gain f rom month to rnonth,  eb is  grcatcr  than 1.0;  the larger eb,  the nrore
rapid ly the chi ld is  gain ing.  I f  eb cqrrals 1.0,  thc chi lc l 's  rveight  remains aborr t  thc
samc throughout thc per iod of  observat ion.  I f  e6 is  1c.ss than 1.0,  thc chi ld i .
actually losing rvci gbt.

Since e is  a mathernat ical  constant  (2.718) ,  the vahrc of  e b is  determined br-  t  hc

va luc  o f  t hc  c rponc r r t .  b ,  r vh i ch  i s  t hc  r e l a l i v c  i ns tan ta l r oo r r s  vc l oc i t r '  ( f ' , "  , , \ .' \ d r ' . /

In other rvords, it is an estimate of the child's avera€(e percentage gairr or loss irr
rveight ,  per mor l th dur ing the per iod of  observat ion.  For examplc,  i f  b eqrrals
0.008 (0.0077) or cight-tenths of 1 perccnt,, the child's weight irrcrcased at a ratt'
of 0.8 percent per month. In other words, if he rveighed 50 pounds at 6 year.
6 inonths of age, he probabl)' weighed about 50.4 pounds at 6 1'ears 7 months.

The parameters, b and c, havc been determined under a least-squares criteriou,
as is illustrated in the follorving sample calculation and graph based on the ob-
servations for A. R., the Italian boy rvhose measuremcnts have also been used to
illustrate other oarts of the text:

3 $'cights were taken at 4-month intervals, at the time both annual physical examinations were madc
and about 6 months after the first physical eramination.

+ Numbcr of rreighings, period of observation, and dates are average flgures. For more detailed descrilr
t ion of these observations see pp. 25 and 26.
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Age i r r  n iorr ths

(r) (.r ' )  *

\\'cight in
l b .
(a)

72. 70
, o .  r /
76. 63
79.  i3
80. 77
84, ;17
85. 20
88. 63
92. 77

12. 70
1 3 . 1 7
16.  63
r 9 .  l 3
2 0 . 7 7
t  r  1 T

2 5 . 2 0
28. 63
32. 77

193. . t7

l .  { ' 1 0 1
1. ()2O7
1 . 6 : 1 8 5
1. t i360
1 6385
I  _  O + t . )

1. ri628
1. 6767
1 . 6 8 1 2

r+. E080

1 6 1 . 2 9 0 0
173. 4.189
27ti .  5569
365. 9569
, i 3 1 . 3 9 2 9
598. 7809
635. 0400
819. r i769

1073. 8729

.1ir3(i. 01 63

20. "1.183
21. 3416
27.2+8: ]
31 .29( i7
3,1. 031ti
40. 2161
.11. 9026
48. 0039
55. 0929

3i9. i ;853
I

Solv i r rg:

and

WEIGHT
I N

POUNOS

Log ?l

l

I
I

l
I

( . r '  ) ' x' log y

.10 7ir
1 1 . 7 i ,
-13. 50
43.2 i l
-13. 50
+-1. 00
46. 00
"17. irO
18. 00

' \ n a r l ' i l r : r I . \  r s | r l . r r ' , f , , , r f * . u  o " f , r r , r , '  , r ,  , " , , , , , , , ' r . , l u : r l  t , ' t ) .

N,:rrrrral eclrrations :
l . { .8080. -  9  log  a- l  193.17  b  log  e

319.58 j i3  .193. '17  log  a  |  -1 i r36 .01 t i3  b  log  e

h-  0 .00771 1
u -. 37.1-L

A. .=  37 .+1 e t ) . r0 i711: t  I

'fherefore, driring the 20-rrrontlL pcriocl of observation fron72.7 to g2.8 ruonths
of  age,  A.  R. ts rveight  inc lcast , r l  ( , r r  i l re av.ragc 0.7/  l rercel t  pt : r  r r rorr th.

o

- IHEORETTCAL wElcHT (g = a7 44 eooolr t t t t )

O  O B S E R V E O  W E I G H T

ez 84
AGE IN MONTHS

Weighr of l tol ion Boy, A. R., Observed ol Frequent Intervols From 72.7 to 99.8
Months of Age
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Suppl ernentary'Iables

NIATERIAL AND TIETHODS

Strppr,nrrpNT.\Ry rARr,E I . -  l {at ional i ty  of  the boys ant l  g i r ls

N a t i o n a l i t v  t
Bot l l  sexes

' l ' o l , r l

x.rnrrlr j ".'::"1
7 1 3  1 0 0 . 0

"lll1':l
365 i

I tal ian
-\nrerican
Russian

330
r  1 3 0

1 '1 ;

1 ( t . 3
1 8 . 2
9 . 3
8 . 3
.1. I
1 . 8
,1 .  *

2 . 4
1 '

1 . 2

9 . 3
9 . : l
r , t

3 . 3
l .  n
1 , 1

1 . 9

9 . 2
7 . 2
4. f i
4 . 9
3 . 4
? . )

t . l
. 6

\ [ i r c r l  l . t t ro l re : rn  : r
Pr r l i s l r  -
I  r i s l r
f  t ixed North European 3 -
\u r ih  Euro l re i r r r  I
( 'en i ra l  Er t ropear r
S ' , U l  l l  I . : l l r 0 l ) e i l l t  ' i

59
3,i
3 +
,)l

i  ' i
, 9

I

I

;  ( l lassif icat ion was basedolr the birthplace of l l  of the chikl 's gri int lparents. ' I .he classif ieation .,-{rneri .
cr i , t t"  incltrdes not.onl l- . ]U91!l_l gf_whose grandparents were born inthe I lni ted stares l)ur also ehi lr lrerr\r l l (rso l) irreut,s ancl 2 of whose grantlparents \r.ere born here.- 

-
:  I) i r l  not Ir t ive l l  gratrclparenis from any 1 country.: j  ;J gran(i irdrents Irom r.arious North ELropean countrtes.r iJ gf i tndparents from l )Jorth European cbuntr l- ., i  3 grandparents frorl  I  Centr.al Eurbpean country.d 3 qrarlclparents from 1 South EnropCan corrtrtr l- .

Suppr,r l tnNTARY TABT,E II .-  Bitrochanterie widths o.f the bo11s an4 gi ls

I l  i t rochanteric rvir l th
( ir l  centi l l tel ,ers)

Ilo]'s

Total I trr l ian I American,

Gir ls

o  2 ,  I  ( . )  I
1 9 0 0 00 r 1 0 0
3  1 7 1  l 0 )  z l  t
e r  2 5 1  1 4 1  8 i  3
7  53 t  32  I  i l  r i )

1 7  5 1  2 8  l l  I  1 2
25  56  z t i  u '  22

t 364 I  { i6

-- --i--'-l---- ---'--'--
Otherr l ' I 'otal I tal ian r ]  -{mericanr Other3- - l - r - - - -

134 i  318 I  t& I  6s l te
'l.otal

18 .0-18 .1
18.5- r  8 .9  .
l9 .0 -19 .1
19.5-19 .9

t0
I 2
l0
3
o

3
3
0
I
I
0
0
0
t )

3 r .  I
l .  3 5

0
I
2
5

ti)
l 9
21
. l I
,7

l 3
l 0
6
I
I
1
0
U
0
0
0

t ; ?
l .  0 8

(,
I
:J

1 l
3 l
r l1

/ 6

62
,1t)
z ,

1 5

10
;l
3
1
U
U
0
0

21.0-24.4-
23.5-23.9-

21.5-21.9_

2 l
2 +  3 3 ,  r 0 l  ;  1 6
e  2 7 )  l l i  5 i  1 1
6  l t  i  6  2  3
6 t1 '  

5  I  rJ

25 17  l?
2 1  3 3 i  l 0
e  2 7 )  1 1
6  l t  i  6
A  t r '  |  <

; ,  - t
I  2 l
0 l  3 l

25.0-25.4_
25.5-25.9
26.0-26.4.
2tt.5*26.9.
27.0*27.4 _ _
27.5-27..9

0 i  I  u :  0  I
o l  o  o  o l  o
0 1 0 0 1
0 l  l  0  I  0

22.1  i2 t .9  21 .6  21  7  22 .3.  , . , O

l .  r  1  t .  3 6  l .  2 5  l .  3 0  1 . 4 2

\ [ean
Stanclar t l  r lev iat ion

t l  o

1 . 1 6

|  3  o f  the  ch i ld 's  g ran , l l l a ren ts  were  l ,o rn  i r r  I ta l r . .e 3 of t l le chi ld's grandrr. lrents or 2 of his grantlpaients antl  both his parents were born in the Lrnite(l  states.i  These chi ldren rt id r iot meel the ,renni i ioni 'ourl i t i i ;a ir  i"oi"" i i i . ' ' i ! , i , i  z.I  Bitrochanteric width was unknolvn ior I  boy.
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ITESULTS

Grouth eslirnutes used. in derixing Criteria III, IV, and V.

Suppr,nrrrur.\Ry rABLE IlL-Arerage:;r;"#i?!, gain in ucight pcr ntonilt o.f the

Arcragc pcrccntagc gain ] Roys ] clir ls

Total ; lr, i

0.20-0.39
; t ( ib :1 1.

- i J
0 .4H.59 r ;
0.60-0.79
o.8m.ee i 1!l

I oor, ] ;;,a
lrr;r :1

1 00-1.19
1.20-1 .39
1.40-r.59

1.00-1.19 atil
1.20-1.39 - r'j1.40-r.59 01.60- l .79

Pcrcentage chaage

suppr,nrrsN'rlRy 'TABLE rY.-Percentage change in arm girth per year o! the botlt
and g'irls

Boys Girls

'l'otal

] 
365 3{E

-10.0  to  -08 .1- .
-08.0 to -06.1. ..
-06.0 to -04.1 . _ l 0

2
5

1 t '
30
73

1 1 5
63

I
I
2

l 3
2r
61

')
I
0
:
{ l

-0.1.0 to -02.1
-02.0 to -00.1

00.0  to  01 .9
02.0 to 03.9
04.0 to 05.9
Q6.0 to 07.9
08.0 to 09.9
10.0  to  11 .9
12.0  to  13 .9
14.0  to  15 .9
16.0  to  17 .9
I  8 .0  to  19 .9
?0.0  to  21 .9

35
1 4 i
+
?
1
I
I
I

9 l
7 1
) 5
) 1
I { )
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APPENDIX I

SupprnurxraRy rABLE XIy .* Batd.win_Wood,

lcrccnt underweight or overwcight

't'otal

- l i  I ' o  -  r 0 . r .  _ _ _ . _ _ _ _ _ _ _ - _ _ - . _ _
- r u . u  I o  -  t . l -  _

Index for the

111

bogs and girls

JOD

I
1 9
56
86
94
fi0
27
l l
4
4
I
I
0
0
1
0
t ,

| 347

4
27
50
83
78
.19
,!

10

50.0  t0  i4 .9
55.0  to  59 .9
60.0  to  64 .9

l ] f i "a";;  aoviari^n' .  - 1 . 7 7
E. 70

2 .2 r
I l . 2

,"ifi? :il:"i:'.' ;f; 3'H*:,ltl1:f,T$,';":ylfJ?*f; i.cour d n orbe tested on I

DU''LETTENTAR' rABLE Xy.-Nutrit'ionq,I status Indea for weight of the boys and
girls

xlo I

] 
novs 

] 
ai.r.

l-;;;l--;
l----fi-- r,-  1 .6

3 l

1 .9 .
, L

2.9 ,_
t j i
l 0
2

girl whose

1 4
3E
0 l

' ir i

18
43
9 1
95
62
33
1 0
3
2

-2 .0  to
- 1 . 5  t o
- 1 . 0  t o
-0 .5  to

0.0 to
0 .5  to
1 .0  to
1 . 5  t o
2 .0  to
2 .5  to
3.0 to

CJirl-s

t- 2
23
ov

104
31
54
l i

7
0
I
I

- l . l _
-0 .6 -  -
- 0 . 1 - - -

0 .4  -
0 . 9  _ .

'Ioral

3.4

Mean
Standard deviation I  0 .652 0 .  715

0 . 7 7 3  0 . 7 7 2

,_r.:q9F l!!e!di\ II: .(/ i). Nutrit ional Statu,s Inclices, p. 6;. .f"frf" X ei.* f i;; i ld\.rndnr or scoro rceordin? ro an arhir ran- snrlp n hich riral- be expresscri in r".ms'oi t i"Abse iss t  Of  the  n , , rn tX I  c r r r r .o .  ' l  l b le  X  sCore :  l0 r  a r50 .I 365 boys and 3,18 girls wcre included in ine rtir i i". tt i i  ttro hao" n^,rtd n^r h^ 16.+d^,96_5 boyq and 3,18 sirls wcre inctuded iD;-h; s;riiv, U,ii the index could lot bc tested
*',J ,:SoJirjliiil'j,'.:"'I,1li;ix,$?*lJ;i.,H8Tlf,T ;"a"m I gi'.r nrr"ie c-ni;";.;;d;[

supplnlrnxreRy rABLE XVI.- Nurrr'rion.rl stattts Ind,ex for gubcutaneous Tissue of
the boys and oirls

r l o l Bo).s

Total

-2 .0  to  -1 .6
-1 .5  to  -1 .1 -
-1 .0  to  -0 .6 -

--l 
,;, -

-0 .5  to  -0 .1 - -

6
18
80

113
82
45
14
5
I
0

0 . 5 t o  0 . 9  _ _ . ,
1 .0  to  I .4  , -__
I . 5  t o  1 . 9  . - _ _
2.O to  2 .4 - -  -  -

0.0 to 0.4-

2.5 to 2.9
3.0 to 3.4-

---l
-0. 106

0.678 l
-0 .  0137

0. 720
- r  Scr - foo tno te  l ,  supn lemootary  tab lp  XV.

, ,2  :165 boys  and 348 g i r l s$ere  inc ludcd in thcs tudy .  bu t the index  cou ldnotbe  tes tedon

,'.3."Ir#f'3 H::.11.?'J3li".Ti$Jl,TTr'"",5t?J*'io on iiiriiiiose ah;;;'tr;;att;;;

Provided by the Maternal and Child

0.0 to .1.9
5 . 0  t o  9 . 9

10.0  to  11 .9
15.0  to  19 .9
20.0  to  21 .9 .
25 .0  to  ?9 .9
30.0  to  34 .9
35.0  to  39 .9
40.0  t0  11 .9
45.0  ro  19 .0
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112 ASSltssrN(;  THl l  pHysroAl ,  I f t rNr iss or , .  oFt t l l )Rir r \

Suppr, l : r rnN'r 'ARy I 'ABLE xvI I . -A 'utr i t ional  Srarus I r r /er  for  Arnt  Gir t l t
and girls

o.f the boys

8
3 2
4fl i
7( l

8 1
ri0
od

7 i
r o  I

34
,t6
70
< (

4 6
2 1

t'

I Iern -
S tandard  dev ia t ion- .  -

:  Sce footnote 1, supplementary table X\:.
2 365 boys and 3 48 gir ls were included in the study, but the index coulr i  not be testcd on

I bo,v whose bitrochanterjc width was unknown and on 1 gir l  whose chest brcadth was
Iess than the measurcmcnts given in the table.

SupprpnrnNT-{Ry rABLE XVI I I . '  P rqor  Inder . fo r  the  boys  and g , i r l s

1 . 0 7  0 . 8 3 8
0. 904 0. 90-5

-3 .5  ro
-3 .0  to
-2 .5  to
-2 .0  to
- 1 . 5  t o
- 1 . 0  t o
-0 .5  to

0 .0  to
0 .5  to
1 .0  to
l . c  [ o
2 .0  to
2 .5  to
3 .0  to
3 .5  to
4 .0  to
4 . 5  t o
5 .0  to
5 .5  to

-  3 . 1

- 2 . 1
-  t - o
- t . l
-0 .6
- 0 . 1

0 . 1
0 . 9
t . 4
1 . 9
2 .4
2 .9
3 . 4
3 . 9
a . a

+.9
5 .4
5.9.

l lean
Standard deviat ion

- ( ) .0404 t ) .00216
1 . 0 1  0 . 9 7 5

t For procedure {ol lorved in computing r/o values see Appendix I ,  p}..  97-98.
:345 gir ls were included in the studl ' ,  but the index could not be tested on 1 gir i

n hose height excoeded the measurements given in the table.

l) l irr it:ol judgrnent of general nutrit ional status.

Sr.'t 't ' t,DntrNTARy rABLE XIX.-.,tssoc'iatiotr, betu;eerr, th.e esti,nmtes ?no,dt. hq ped,iatri-
cians ,4 and B of the. ntttrit i.onal.sfaftzs of 107 boys at the chcck-up eraninoliorts

Estimates by pediatrician B
Estimates by pediatr ician A 'lotal

Exeellent

Excellent
Good_ _-  _ ,  -
Borderline- -
Poor,
Very poor

U
2
I
0
0

J

l
29
fiE

t
( l

107
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Suppr,olrnNTARy rABr,E
tr ic ' ians ,1 anri  B of t ,hr

XX.-- 'Associ.ation,
rt, rtt rit i o'n,al stat rr s of

between the estimates made by pedia-
101 oi.rl,s at the check-up eramina[i,ons

Fl rcr l lent
Gooil

I lst inates by pediatr ician A
Estirnatcs iry pcdiatr ician B

I
Got-rd i  Border l ine

I

I
I

3
l 4

i
0

20

Excellent 
I

ilIlor<lerline
P<lor
Vt 'ry poor

' l 'otal

0
U
0
z
0

2

0
A

0
0
0

U
l6
36

3 l
0

oc

J

34
O I

I J

0

101

Suppr,nnnNTARy'r'AB LE XX I.-.4s sociat iorl, b et'w ee,n
trici.ans A artd C of the nutrit ional slnf rrs of 107 boys

tlr"e esti.'mates made by peclio-
at the check-up eram'inatiotts

Poor-
Very  poor - - ,  - - - - - -  I

'rotal- - I

Estimates by pediatr ician ( '
' l ' r  i t  l  l

Fl-rcellent Good Rorderline 1 Poor Very poor

( J ,  0 l  u  ( )  l
l 1 l  t 6  0  0  l e
? l  { i l  l e  0  r i 8
0 i  5 1  3 l  l  \
0 l  0 l  0 l  0 i  ( ,

t t t l
1 3 1  6 8 1  2 2 1  o l  r o 7

r i { i

Estimates by pt:diatr ician ( '
' l 'otal

U
l 4
* l

it(,
59

l:i
1
4

,
U

4 4

Est  in ra tes  by  per l ia t r i c ian  . \

ll-xcellent
Good
Bor<lerl ine
Itoor,
Very poor

'l'otal

2
2
0
0
0

Suppr,punNTARY TABLE XXII.-,4 ssociation between the estinm,tes nzade bu perlia-
tricians ' l ancJ C o.f the nutrit ional status of 101 g'irls at the check-.up era,minlations

Estirnates by peri iatr ici t ' rn .{

E r c l l k , n t  -  -  -
Good -
Brr rder l ine-  -

I
I
I

3
3

t r ]

Suppr,orrnNTARY TARLE XXIII .- /ssoc' iat ion between the estirnates made by pett ia-
tr icians I l  anrl  C o.f the nutt ' i t ion,al status of 107 boys at the check-up eramtn|,t ions

i Estimates by lrcdiatr ician B I
Estimatcs by pediatr ician C ' f . tal

l",..t-rt 
-""1_ Borderline l,(ror Very prlor

0 l  0  1 3
23 11 r i8
t7 l  |  2,2
o l  o l  o

I
4 0 1  I  1 0 7

i L
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LL4 ASSESSI}TG THII PHYSIcAL FITNESS OF OH]LI]RE}T

Suppr,pnoNTARY TABLE XXIV.-,4 ssociation between the estimates made by ped,ia-
tricians B and C of the nutritional status of 101 girls at the check-up eramin"ations

Estimates by pediatrician C Total
Very poor

0
0
0
2
0

2

10
l4
59
l 8
0

101
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