






DIETS 85

cent  l re low the opt imrrr r r  for  mot l rers no longer ]nctat ing rnr l  even
more l ,e low. t l . re  opt inrr rm for  mothers who are l te tat ins. -  The def i_
c . re l l eJ . l ' c . i r l , ' i r rm  i n  t l r e  mo t l r e r s ' d i e t s  p robah l y  i nd i ca tes  a  s im i l r r
deficiency in tlie dicts of the other member. of ihe tamiji:. *itt tt u
exception, perhaps, of children who were breast fed or *i,6 *""" 

""-cervrng nro i 'e , t l r ln  a eup of  cow's mi lk  u drrv .  Though i t  can not  be
demonstr r r ted.  r l . is  suggested thnt  the osteopo'os is  of  the bones found
rn so mflnv o[ the clri ldren mrry- be_a reflection of this deficiency of
calc ium in the d iet .  (See pp.  SC-Sg.)

CLASSIFICATION OF DIDI'S OF ALL MOTIIERS INTERVIEWED

. u-sing the I 1l sa,mpie diets to show the variation in foods eaten and
tn the. calciun and protein content of these foods, five Erad.es were
estrrtrhshed, into rrhich the diets of all the rnothers #ould f"all. These
{fades were brrsed prirnarily on the calcium and protein content of the
drets.'. 'r'he ave-rage and range of the calcium and protein co'tent of
ttre drets ur each of these grades and the combinations of foods that
fell within each ranEe are is follows:

I 
ttilciurn (grams) 

I 
proiein (grams) i

T)inr or.d^ l----r- -- 
l-. r-- 

---i--l Combinations of .food fsll ine within range of cal-
l . \ rc r - l \ Jc \ i - i l l i n i - l  t \ .e r - l f te r i - lM in i_ l  c ru r l  l l o  p ro io rn
I  r l r "  l ruuu uru i l r  i rg r .  ln ru ld  l l l u r {  I

I  i  I  I  I  I  l f M i l k ,  l c u p o r m o r e a d a y .
I  I  I  I  l l t . t s g s , 3 o r r n o r , . r j m . s a w r t k .
I  I  I  I  i  t  l l l o n f r v " g " t a b l n s . 3 o r n r n r , t i n " s a F e p k .

c o o d - - . - - - l  o . o n l o . a z l u  r r ;  
I  

s o l  c s i  , u f {  " l t l r l t r u b c r o t r s v o s ' ' r o h l ( s , T 4 2 o r n r o r c t i m e s a
|  |  I  I  I  I  l lR . ico ,p_ot r lo ,o rbr .nd2ormorer i rncsarhy .
l r l l l l l l l o f l t , t o f n l o r r ' l t u l P s a u e c k .

- - j -  -  . r  - ' - l  - ,  - l \o r ' rna .s ,  3  o r  moro  t in tos  a  q 'eck .

I  I  ]  I  I  l f . \ t i l k .  f , . s  t . ( , rs l ,oonfu ls  ( in  co0ce)  ro  I  , .un .
I  I  I  I  l r _ g e s ,  l o r 2 t i m , , s r s . e n k .
1  I  |  ]  i f . , r t ] r e c . ' r r h l n s , l o r 2 r i r n o s i u e e k .

Eai r - - - - . . - l  o . ;z  
lo . ; ;  io  rx  I  

. r '  
|  ; ;  I  r .  { t ' f l i . " ,  

tubcrous  vcser i rb l ( ' \ .  7  o r  rnorc  t imes a

I I I I I rlf,':l;i,'fli ':lll,il.lJlil;u'.-n,or,rim.sRdnr.
.--i-.l- --i -i_] _]tot""-.r, t t" . ,it

I I I I I ii)Jil5,:':il'i;:-^**.^,^"

{  r l c iu r !  lg rams)  J  l ro r , ' i n  (g rams,

t-i--r-t-l-ti
| | I I ll.tggs. or lcafy vcgetablcs, 1or more times a q.r.ek.

B . p o o r - -  l o r ] o . r * l o . t r ]  r t ]  i 0 i  , r l / n l , l J . " * l ' t u b e r o u s v e s c t r b l e s T o r m o r e t i n e s e

i I I I I i ilii:l;;,'ii;,l1lfJ.o;i$:';*1-n,or{,i"imcsedav.
- l  -  - 1 . -  - . - ] - l ! l l r "  n L " ,  I  l r '  I  I i : i r '  s  a  $ r ' k .

|  |  
:  , f l r t , ; l  L i l j l , o , , r l u l l  t i n  c , r t f ' e ) ,

|  |  i  ]  l l : s ! s '  o l  l o r f j  r " g '  t r b l p s ,  n o r p  o r  I  l u  2  l i r i L e s a
I  I  I  I  i  l l _ $ o , . r i .

1 .  \ - n r y  poo r - ]  o . l s  I  o .Z l  I  o .Oc  I  rS  ]  : -  |  ;  l { u : l l ' - , o r  t uh " ru r r s  \ i r , l r b l , s . 3  o rmoro  t im , ' s  a
l l l l l l l l s l p K .
I  I  |  |  |  ]  ] l R . i c , ' , p o r ' r r n o s , , , r b r , , r d . r o r 2 r i m i l s a d e i .
I  I  I  |  |  l l . v r o a r . o n c o x \ r a c h .

--.__-.--l-=- - l_l_ _l\orauscs I to 4 timcs a week.

i  I  l / l l i t k ,  none.
I  I  I  |  ,  ] lELcs  or  L ,a f r  r .egetab jcs ,  nonn,  o r  onc , ,a  week.

5 . l i r n n n r ; i n - -  l t ^ ^ .  l ^ . .  l ^ ^ -  |  |  l l l i ' r r s  o r  r u b e r o u s  v e g , t a h l e s ; J o r m o r e  l , i m e s x
Iti,;;; l lu. riE | (r. l1 I 0.0: I 15 | 2,i i  .t l( rv,.ek.

|  |  |  |  I  I  l R i c { , , I ) o t e r o e s , o r h r e a { l l o r 2 l i m p s a d a v ,
I  I  I  I  I  L l  \ ' I ' a t ,  none,  o r  once a  woek.
|  |  I  I  ]  |  l \ u r a n s ( , s , n o n o , o r l t o 2 r i n c s a s . e c k .

#"ii{itfll,Al{rdirli.";ifi:}ii'i,q#:r"i""!lliiq[[x]il?j#*1"*tr$'sr"dJi..:rjf*ltii jf;
potatoandthetnrniD.bothofwhichtheyaut iarescmbtcs.  Cniouet l iJubi"q," , i t io*r . r . i l . r i l reyaut ianasbcen fourd to bcrct'il,xllr.- rnuch !o'er ircarc!iim-ih;;;;. 

"s;i;;r,; 
'Na;iii";;;i 

"r 
striov.' tsigniri-!i,:;;"i;Yl"inil,l,ll3.'31's h lr:[H,"ilv.*;i,T'-1?,i;]l:i,;[l"ll,l;'ill;lxl^lll:i"j,imll:;iliil

lili,Ji,Xl';l' *';''"lnii: .*,:l ,lf, 
"'l 

,f,ll; hli;]di,sr '-i"i. I 'rhe an,,unrioi r ni,'i,rni in'i n*s" .ri,'rs,
/ '  rnougtr t lrt i iL'ts in the tl ' . ird grade_contain no uilk, tLcI aie slightl l 'bctt,er than thosf in either thefourth or tire hlth, because they inilude larger amounrJoi iat-cim a,iii piiilein-ci,irial"'iug'ioooJotrrerirra,i
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86 DEvEr,opN{EN.r or, BoNEs op cHTLDREN rN puERTo Rrco

On the basis of calcium and protein content the diets that would fit
rnto the first grade could, on tle average, be called,'good', and those
near the top of the range within this grade',very goid.,,, Whether
those near the bottom of the range should be called',sood" on the
basi ,q ef  but  one cup of  mi lk  a day is  very doubt fu l . "  The second
grade, called "fai!," provides for the dietslhat on the a,yerage con-
tained at least the daily maintenance requirement of calciu-m and
pro_te_q. for  a woman of .50 k i logranrs;  the d iets  in  the t l r i rd ,  lour th,
and fifth grades are all lhree poor, and fall progressivelv lower.
The diets in the fourth and fifth grade are both very poor, but may
be distinguished from each other, as the fourth contains a very smail
amount of milk and the fifth contains none.
Diets reported for day before interview.

Table 23 shows the grades given to the diets eaten by 484 mothers
on the day before the intervierv and also the calcium content of each
diet group (calcium content not calculated for 2 mothers' diets). The
povertv of the diets is r.'ery striking. That only l0 per cent of the
total group of mothers had eaten foods that couldbe graded as ,,good,,
is no less worthy of note than that nearlv g per cent were so eiceed-
ingly poor as tofall in a group belorv the u.uai "very poor" one.

The average amounts of calcium and the range-calculated for the
different diet.groups indicate the quality of each grade from the point
of vierv of calciurn content. As *as done in stu-dying the samfle of
112 mothers'diets, the average amount, of calcium in tt ie day's food
was calculated for the total group of 482 mothers. This was fbund to
be 0.29 gram, an amount almost identical with tlie avera,Ee for the
sample and therefore also slightly lower than the amount cal"culated as
a daily maintenance allowance for.a lvoman of 50 liilograms, 0.82 gra,m.
(See pp.  82-83.)

T;.snn 2}.-Calcium content of..mother's diet on_day preuious to i,nteruieu, and,
Lliet qratle; tantilies uisited in, Puerto Rico

Famili€s visited L'alcim content (sms) of
mother's dietl

Diet grade

'l 'otal_.

Grade re|orled -

G o o d - - -  - - - - - - -  -  - - - - - - - -
I 'a ir
I 'oor.
Very p00r
Xxc ie i l ing ly  poor -  - - - - - -  -  - - - -  - - -

Grade nol repofl ed

ioo l-- --

XI in imum

. 456

.183

.067

.048

Per cent
distri.
bution

48
19.1
9ll

2 \07
2 4 2

22

1 For foods recorded see D. 85.
r Includes 1 diet for which calcium content \vas Dot reported.

Diets reported for periods of pregnancy and lactation.
With a v iew to deternr in ing rv l re lher  any improvement  was made by

Puerto Rican women in tbeir diei duriirg periods of lactation, th"e
foods recorded as eaten orr the day before tfieinterview by the mothers
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DIETS 87

who were still lactating rvere compared rvith the foods recordecl for
tl.rose no longer llctating, and almost no difference \\-as foLrnd.
Apparently, ils a general thing, mothers in Puerto Rico do not or can
not get a better diet during lactation than that which they tarre
usuallv. \roreover, no signiEcant difference rvas found betl-ecn the
laela l ing_and the nonlactat ing \ \ 'omen rv i lh  rcgard to t l rc  inc lus ion of
mi lk  in  thei r  d iets ,  and the average ealc iurn c6nlent  of  the t l ic ts  *as
found to be about the same in the [rvo groups, the diets of the motrrers
who were stiil lactating averaging 0.2g gram and those of mothers no
longer . lactat ing a lcraging 0.28.  gram.-  As uas tnre of  the snmple
diets already discussed, the calc-ium content of the diets of ihe
mothers u l ro were carry ing the extr .a burden of  lue lat jon u.as.  t l rere-
fore,  not ,onl .v  far  below t - i re  "s tandard ' ,  a l lorvance (see p.  gB),  but
even farther belorv the allor,r'ance desirable for lactatins *i-err.

Table 24 shows a courparison of tlie grades given to 
-diets 

eaten bv
mothers drr' ing. 531 periods of pregnan"cy_ and"dtrring ,,-r05 pcr.iorls of
lac [a I ron (eom brnlng complete and ineom pleto pcr . iods)  rv i t  l r  1  l r0  grad r .s
g iven to d ie ls .e ' r fen on tht -  d11'prev ious ' to in i r .^ ierr j  1 ,3-  tgZ mothers
rvho u-er,e no ionser.lactating.- The latter group probairlv represents
the usual grade of diet eaten bv Puerto Rican -*-onlcn.

. ,  Co,1t1nry, to * -hatmight  be expected,  holc . , .er ,  i t  c l 'be sccn t l ia t
t h e  d t e t s  i a l i e n  b v  t l r e  r n o t l i e r s  d r r r . i n g . l ) i . c g l r n n c l  r r - r . r . e  : l i g l r l l r ,  l r u t
de f i n i t e lS - ,  be t l e r  i l r l n  l l r csc  t r r k r ^ .n  on  t l r e  J r r . i '  1 l r : ev io r r s  ro  r l r o  i r r t o r , -
v i ew  and  a l so  be t te r  t l r an  t l r e  d i c t s  t a l i en  d tn . i ng ' l l r c  l r r c t r r i on  uo l i t r r l s .
The greatesi difference was found in the prop-ortion crf r.otlrirs *-ho
during pregnancy took enough milk to have'their diets chs-.ifieri :rs
gooq, .  TI rorrEh tho d i f feren, 'es found are s l ight ,  they r r re h.ge errorrurr ,
in  a l l  probrb i l i ty ,  to  bc enr is idercd s igni f icant  and io indicnte r  tent l -
ency  on  the  pa r t  o f  some  Pue r to  R i can  women  to  i n rp ro re  t l r e i r  d i e t s
during pregnlrne.y, though the same effort apparently was not'rade
durinE iact"ation."'

Tenr,n 24.-Diet.gratle of nnthos"during. pregnn4,cy, during lactation, antl on d,ay
preuiot ts to i r , ler t ieu,  Iur  lnotht  rs rnt  lactut ing on that  dat t '

Periods of
pregnancy l)eriods of lactition

\{others not la0tat-
iDg on dal'previ-
ous to irierview

197

l 5
i6
41
15
1 7

1 6

Per cent
(iistribu-

t to l

Grade reported -

Good ____- , 60
908
89

109
:J9

21

100

19
39
l 5
21
7

98
205
82

10-r)
37

25

-rT
39
22
23
9

) 2
4 l
18
22
o

Fair
P o o r  -  , - , -  - _ _ _ - , -
Very  poor , - - ,  _____
Exceed ing l t r  poor - ,___ _____ __- -_-

C r a d e  n o t  r " l ' o r l o ( l -

1 Of the 506 mothers in fanli l ies visit_ed, 50 had two chil. lren examined, and infornation lvrs sougltt withrega-rd to these mothers,diets during boih pregnancies.
' Ol the 506 mothers in families visiteO, ib laa two children examined; of t,he 5i6 children e-\arrined, l0were never breasi Ied.
3 of the 506 nothers in lamilies visited, 29a were ]actaiing on the clay llrevious to inl,erview.

Nu i l lher  ld is t r i t ' u -
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88 DEvELopMENT oF BoNEs oF cHrr,DREN rN puERTo Rrco

Grade of mother's diet in relation to income.
That the quality of the rnother's diet is closely related to income is

shown in Table 25, and has already been refelred to in thc. section on
Income (p. 68). Since individual diets are under consicleration, tho
income per capita has been used rather than 'r,he total family income.
As would be expected, income influenccd the quality of the mother's
diet to a great extent. Of the mothers reported as receiving good or
fair diets, nearly two-thirds were in families with per capita incomes
of $100 or more; of those who had poor diets, only one-third ltad
incomes as hish. The hish cost of milk in Puerto Rico and its
scarcity ate piobably respdrrsible for this, since the arnount of milh
was given qreat rveight in grading the diets, but the high cost of eggs,
butter, meat, and fresh green vegetables is also without doubt a colr-
tributory factor.

Tl.eLs2l.-Mother's diet gradefor day preuious to'interriew and annttal pcr capita
inconte oJ fantily; fanilies t'isited i.'n Puerto Rico

Diet $ade

T o t a l - - - - - - - - - - - - - -

G o o d - -  - - - - - - - . . - - - - - - - - -
Fair- ---- - ------- - -- - - - --
Poor - -
Very poor--- - - - -
Exceedingly poor
Not reported----

DIDTS OF CHILDREN

METHOD OF COLLECTING INFORMATION ON DIETS

Ifhen thc information on Puerto Rican chilcL'en's diets w-as beinq
collected, an effort rvas made to collect it in such form tha,t a general
description of the diets from the child's birth to the tinre of the exam-
ination could be siven and that the quality of the diet at the time of
examination coul"d be studied in relation to the pliysical condition of
the child. The diet information for the child was oblained from tlie
mother at the tirne the home rvas visited, x'hich was, as a rule, a fcr'r'
days after the physical examination of the child. The food eaten by
the child on the day before the home visit v'as recorded and also a
statement from the rnother giving in as great detail as possible an
account of the child's diet from the time of his birth to the date of the
visit. As the rnajority of the children were 1 year of age or under at
the time of the visit, and the rest in the second or third year, it was
uossible for the mothers to remember w-ith a fair deEree of accuracv
the t ime at  which eer ta in events took p lace,  such as iveaning and th-e
addition to the diet of cow's milk and oJ various solid foods. 

- 
The ase

when certain foods were first used was recorded in months. It was
realized, however, that there could easily be an error of one or two
months either way; the time of such changes in diet has, therefore,
been considered as only approxirnate.
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Annual per cal)ita income

3
41
25
27

t 3

19.1
93

107
42
22



DIETS 89

The exact .qrrrntities of food eaten by the chircr craily u-ere not,recordcd.,  ui t l i  t l rc e.rcepl ion of rni l l i ,  l ,ut  ;h;  i ; i l ; . ; l iyr , l jn u tr ichsuch articles of dier 
11fr."t eggs, realy t"g"i"l,t* 

"i;h& 
i:"git-rrr".,and cereals (including rice)_fdre 

"t".1 
un?,tir" ilr*""-r,""'iiiny *."rofirst uscd were recorcled. The dail5. q""irtiiy 

"il;r"b;iik;1irr"th.,in a forrlula or otherwise, orra *t 
"it "]ii;c;;.;effi ",i"lt;a;a;';;.ii';";#f;ii:'ff 1',1y"1?H"trij;,"$

to Period' 
METH.D oF GRADTN* DrETs

-,fr ,"i'lll;,il:,lTt,t-ll;";|,"*"tX;,*1":,IlH,".T*$i,i,lli?',i j
studied in rela;tion to such facrors ;l;;"i"..;;i;lr;ri'# 

"o'.,-aitror..*.":1:'il:jl_1i.1 oceur rt shortel ini".rrt. dru,irig the first ycrrthan rn lnter one.s, lhe {iT! yea-r of the child's lite *,astiiriJeJ-ior" the
3"#:1if i,$;::'#':ul+':"$"tt'i1r'*1*:lytl"*,i'J;",ni;l'*:
instead, a whole ,,eAr, or th"i po.i-ilr"ugn #ni"n trr"-"rritJLut n,,"a,was used as tlre irnit for g.rdl"g. A"j['p",,io J,- "0'"n ii' it' *'u. inconrpletb. rnu, 

tu 
ffiff ;'tr"$in:ilf i,.:iitreceivecne grqde.;q gracle fbr ttre nrsll_m"rril. Gi;;, ""._",.irro"gr,ff Ti,f li,lsqri:1','#rti,i;T""j.,,,;ij#x;'ei:{glt*,-;i"Tm:

:f i!:iili-[.1],il","#_xts.gn'e:t*'.11.;i;i*j,,{#f, ,*,'x:
of the first vea,r.

The secoird vear. r-hether cor'plete or incornprete, u-as treated as1, sinsrc 1';c iocr '*I r:*ur:.T,*i*;\11if,,J.Jff J;|J;I,t;';Jeti"l':{;h il';i," + con,plele-j--o'tr, periods or the r[.st year
lg.r l  u grnd,c- for rtrc sccond y"rr,."r"n-ib;Gi; i i . ."r"pr-i l . ' - . f ,  chi jd
3j:y,,:i,:,$or'lJ."l,i",iliiur o g.ade,i+'io, ihe first j,""r,'r ?br the

, ,  P{^tT:^ ' : i l iqd " lgr.rding 
thc chi ldren.s diers at vrr ious age Jer.els,l [  \4as possrblc to studJ'  t l re.  r .deqrrrcy . f  diets at aineient- iges, tocompare differeni groups of childr.en .'ir nn .g. n".i.J"i,lo"oltirion,

!,xi:i,1**m*t""t"".'#i.Xi"e!::J: jli*jffi ;:;:",TJl'f "i#jtiicondition of the child ar tt'tu ti-u 
"f 

;;;i;;ii""."'ri-?"u'be saidhele. that essenrialty no dilrere,nc; ;;J-];;;d illt"^;;;litr."or tn"children's diets raken cluring u gi"u" p"ti"iliiiii;".d;%".iether
the period rvas cornplete or incoirpletd.

BASIS FOR GRADES OF DIETS AT DIFFERENT AGES

3i:xr $:_l:-*: i: jl:L: _{{:l:"1 age perio ds were _based in gen_eral upon sta,ndards ' " - -.-;--^--^" *"",j;;;;:;ii-,Y::":tu sen-
rrsprr i n nnn ri ̂ ^-+- 1 +?:.|:idtJg -tnfants,and young children generilly
".;d 

il-;""tilil;i :Yr.rLr_urllrs uua.uL,5 a'ilo young cnrrctren generally

n'qrnn,o i- D,.^_.^ 
Umtccl-States, with some adaptation t"o nt tt l,:,H.Tf ':Li,I'l:in^l-i9g:,..,FJ-".^gl-"-o::_y;"%s":J;i-:;6#;il;t

lig::-9, l{li"," "gooct, " lar'." " Door," rrrrd ,,veiy_ poor..' Fdr each 
"s"-p"".iBi 

tn"very- good'' grrd'e represents u r.bl,iriu"iu sood fvnc nf |oodino h,,+tery, good' gracte represents a rel:rtiyelv
not  ahvnys.qo3 gO,,U1 to u lnt  u. t iu ld be"

leJrr l,ively good. type oF I'eeding but
\\'outd be descnbcd as ,,very good"

filTl'^Tilit ll,"it94 Stares. This i. ".p""irriy i""" "iirr".."t,r?"Xladi,a-ffi ffi ;iJ,fi,T.i.ii.:i;,";:ff.i:."i5,'1Ti't,i#",,l'.ltfi iTs*,t*
?6 rnfant care, p. i8, u. s. child.ren's Bureeu publication N0.8. \yashington, 193J.
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90 DEVEI,OPMENT OF SONES OF' CHII,DREN IN PUERTO RICO

have been kept lorv in an attempt to adiust the sredine to local
custo.ms.  The "good,"  " ta iT,"  and , ,poor t 'grades a" lso crE l r rscd on
standards louer  than {hose aceepted in coni t inentr l  un i tec l  s t r les.
x'or example, the diets_ in the very good grade for periods two and three
(especia l ly  in  per iod three) ,  are not  up ' to the u iual  s tandards.  rvh ich
l'gguire that vegetables and eggs, as well as c-ereal, be begun'during
these morrths. Thc poor and ver.y poor grades include [ranv diet!
that  r re exceeding. lv  low jn bot l r .qual i ty  ind quarrr i t .v .  For"grrdes
given to diets at diffelent age periods sei: Appendix Tdblcs Dl io D6
( p p . 1 1 4 * 1 1 9 ) .

. Thg diet. grades u-ere based first on the type of milk feeding-
F.g":l feeding.or artif icirl fce.ding-and, if th"e'child rvas urrif ici i l ly
fed,.the qq&ntity_of cou-'s milk and secondly, upon solid foods-bhi
kinds of solid.foocls, the number of times a u-eek-they lr.ere used, and
the age at .wl r ich lhey rvele begrr .n.  ln  generul ,  as the chi ld  grerv o lder , ,
brerst  mi lk  u ' ls  g iven decr .e is ing uc i ih t  in ' the cr : rd ins."and cow's
nr i lk  and sol id  foods,  increasing u 'e ieht .  S incc nenr ly  ev i iv  ch i ld  r ras
found to receive some orrnge iuice or other form of iresh fiuit alrnost
dui l l ' ,  f ru i t  * rs  not  taken ihto considerat ion in  qradine.

ln the glading of rnilk feeding, blerrsb mill i  rva"s consiter.ed 1he rrrost
s. r t is factory t5pe for  u chi ld  dr i i ing t l re  f i rs t  g  rnonrhs ot ' l i le .  This
was decided upon u.ith-{ull recognition of the fact that in many
instances the rnothet''s diet rvas so inadecluate as probably to afiect
the quality and quantity of her milk. tr'of the firsti-r'onth period of
the first year breast nlilk, unsupplernented by cow's niilk, 

-was 
con-

sidered tlre mosl salisfactory ti ire of milk {i 'edinE; for the sccond
3-rnonth period (4 to 6 nronths)'and the third :-nro"nih period 0 to 9
months) bi'east feeding, either alone or in nrajor part,?7 u-as considered
most satisfagloty. n'or the thi_r'd 3-month leriod (Z to S months),
if breast feeding rvas found to be the minor-part of the babv's nrilk
feeding and.1 pint or more of co.w's milk a day rvus given to supple-
ment, it, o^r if .an ayerage 9t 1)4 pl"t. of cow's'mill< ajone wns giicn,
the milk feeding was consideredsatisfactory.

After the first g rnonth-q of life, breast"feeding, unsupplementecl,
yap rlo longer considered the most satisfactory type of milk feeding,
but instead, an adeq^uate amount of corv's rnilk (tJd pints to 2 pintJ)
or a small amount of breast milk v ith 1 pint or moie a day of 

-cow's

milk in addition rv&s so considered. DurinE the second and third
yerrs the grading of milk feeding rvas based-on eow's nri lk alone, I)1
pints or more a.day being considered a very satisfactory lnrount, of
milk, 1 pint satisfactory.

tr'or children under 3 months of age no solid food rvas reauired to
have the dict considered very good,-a very satisfactory rnilli feeding
alone being enough.

Irr the glading of the diets for the age periods after the first three
months, hou-ever, increasing u-eight wai gircn to the addjtion of solid
foods to the child's diet, nrrrnell.y, cerei' l  (usuall.y rice), veget.ables
(usually some form of dried beans, but occasionaily fresh ve[etables
such as string beans or lettuce), and eggs. The uie of rice ri'atel in

?? \Yhen a child s-es-parily breast fe' l rnd partly rrt if icially fed, it was not possible to tell exactly what
proportion of his milli lecding wti frrur tirc brirst. lf a child \ras breast fed for-more than haif of a 3-'monr,h
Period or.jJ he receired au lrcrrge_ of o_nl-v -1 cup ol cow's lnilk a day (less than 1? ouncos) in addition, ihe
breast milk_$-3s extpirically crrnsidered to be.tha major part of his total nilk feeding in that period. if he
$'s breast fed less than haif of a 3-noDth period or receiVed an average of I pint of co-r's rniik a day (12 to
20 ounces) or more, the breast milk was considered lo be the minor lnrt of llis miik ieedirrg in ibaf pbriod.
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feeding formrrlas during the first g months of life was counted as theuse of cereal, though, the.inr-estigators rearized tha;-rJ;ii\-eh, littlevalue rr-as addetl to the diet in tfris wav.
For chilclren 4 to g rnonth"s of age only"one-solid food had to be givend.ailv in addition-to a satisfacrorj'milk fe;di;gl"'ilr;" ifr" jin, 

"orr_sitlerecl verv sood or. good. - That this standar? t"" ."]il]ooi',ilGthe pc-riod lroin + ro e-mo'rhs *"r t"* i" iii;iihr;T;lJidJiu'oo"a.
for infant fee{ng was.recognized ; but-it'prori".r ;; ;;;;,ilir."ly highfol the usual Puerto Ricadinfoni's di"i. 

'

.  , In.  the age period r0 to 12 rrronths the 'ery goori  diet  grade incrudedrrhat l r -as considered--a1,adeqrr. te amount" bt  ot t  t t , i "% .oi iJ f ;" ; ; ;that is,  eggs and veget,abics rr ied 2 ro 6 r i rnes o,r-e"k-fu"hjoJ*-* l l  o=ee'eal once o. trvice daill-- If _such foods we'e eate. i' cJrntinationrvi th, l ) i  p ints of corr ' 's t ' i i lk a day or; l i [  
"  

pint  of  .oi i : . .  i i , i j j .  n ao"

;[i5 iT' iTil f "? T";i,'iii !";;sll,'-.;l;ll"*::,".;l,jr';il :it:;:1"'"T{cup. supplementing breast feeding, o., iF tn" 
'.t.,itJ;.-'.irr.'i"".riig 

u o,entirely from the-breast, and c6real, 
"gg*, 

rnd t"goioti.. iilern ulr
ll*t-i: iq"lr:l:, amorrnts, the dier n. il"noJ" *;;";;;;;.;,t'gn,,f .
,1{,i i li, in" ?i; i i i.l,ii] f"i i l,liii 1:: i:Hi T: j "j,fi ; i :, J: i,: i*,lu:The grades flor the nse of solid foods during tn" ri"ri"a-i""liii6 to rzmonths rvere given as follow-s:

O n e c  o r  t u i c c  a  d a . r ' _ - _ _ _ _ _

Eggs and vegetal) les

Each food 2 to 6 tirncs a l,cek.

Either food 2 to 6 tirnes a rveek
or

One food orrcc a l'eeli, flre othcr
I to 6 titres a, u,eek.

Either food oncc a rveek or
nei thcr  g iven.

, During the second,year also th^e g.rade oJ the,chilc|s diet depencleclboth on ihe kind and"quant iry of , f i r t . 'nna 
"" 

in" r ."  oi ' "" . int .  or"r . .
::*^:",s:JiTl1:, N9 diet rvas considerect 

"i.l 
h;".,,;ri.;il-;; ;:A,iunless bolh corv's nrilk and these specified. solid foocls u-ire wcll repre_sented." To. be .SIud..d as very.good, a diet naa to contol,-r'i 'pint n"nrore 01 eow's mllk a day, arrd all three solid foods had to be used to anextent considered 'ery satisfactory. To be graded u. sioJ, a diethad,to.contain I pint o' more of corl,'s mirrr ani aiiirr."" t-v-rr""i 'or solirlloods rn arnolrnts considered sat isfaclory. \ \ -hether the"u'se of sol idfoods rvas satisfactory dc-pended not oniy on the 

".,"ruu-i 
iirrr". uweel<, thar eaeh u'ns gi1-en but on h'w carly in rife the ;;.u ;i t"hese l ,ods

)y:.^ ?ifly.- 
'J hroughout, the gr.ading of the second_;_ear diets, therune,\ \ l ren ,eggs and vegetables uere started was given consideluble

uerght rn delernr ining the.grade of . the diet-  .  \ \ -6en, as frequcnt ly
happened, cggs.or ve' [eirblol  were gi 'en in fair  or po.t : i i , ,L int .  orwere not started until the child was 1l months o" oi.l"" til ;;ade ;ithe diet as a whole was low.

160326o_33_7

Bordcr l ine- - - - - - - j  Oncc  or  t rv ice  a  day-______

l
Poor - - - - - - - - -_ -_ l  O" *  o r  t r v i ce  a  day_______
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Eggs and vegetables

Ilow often eaten EIow often eaten At what age begun

1 to 2 timcs a day-

The grades for the use of solid foods during the second year were
siven as follows:

(lereal

t o 2 t i m e s a d a l ' - -

Each food 5 to 7 tims a *-eek

F)ach food 3 to 7 tims a we€k

Both foods at or before 12 months,
OT

One food at 12 months, the other at 13
to 15 months.

Both foods at or before 12 months.

t o 2 t i m e s a d a y - - -

t o 2 t i m e s a d a y - - -

1 to 2 tines a day-

1 to 2 times a day___

I to 2 tims 3 day---

t o 2 t i m e s B d a y - -

to 2 times a day -

t o 2 t i m s a d a y - -

t o 2 t i m s a d a ] : - -

t o 2 t i m e s a d a y -

Each food 5 lo  7  t ims a  reek .

Eaeh food 3  to ;  l imes a  week- - .

One food 3 to 7 times a reek, the
o t h e r 0 t o 2 t i m s .

15 months.

Both foods at or before 12 months.

t_1 l5 ..rj..

One food at or after 16 months, the other
belore 16 months.

Both foods at 13 to 15 months.

One food at 12 months, the otber 13 to

One food at or after 16 months, th€ oth€r
before 16 months,

or
Both foods at 16 months.

Both foods at or before 12 months,
or

On€ food at 12 months, the other at 13
to 15 months,

or
Both foods at 13 to 15 months.

F

=

t o 2 t i m e s a d a y - - Each food 3 to 7 times a week

Each food 3 to 7 times a week,
or

One food 3 to ? tims, the other 0
to 2 times.

One food 3 to 7 times a week, the
o t h o r 0 t o 2 t i m e s .

Each food 3 to ? times a

one food 3 to ; t ims a Feek, the
o t h e r 0 t o 2 t i m e s .

Neil.her food in diet
or

Either food 1 to 2 times a week.

One food 3 to 7 times a week, the
o t h e r 0 t o 2 t i m e s .

Neither food in diet
or

Either food 1 to 2 times a we€k.

c E ) -  -  - -  -  - . . - - - - -  - - -

One food at or after 16 months, the other
before 16 months,

or
Both foods at 16 months.

Both foods at 13 to 15 moriths.

One food at 1! months, the other at 13

One food at or after 16 months, the other
belore 16 months.

One food at or after 16 months, the other
before 16 months,

or
Both foods at 16 months,

of

One food at or after 16 months, the other
before 15 months.

/76 \

?s Neither eggs nor vegetables

The diet srades for the third vear also rvere based on the use of
milk and sofid foods, the same standards in general being used as for
the second vear.

" 
cRADEs cIvEN To Dlnrs

Chaqt- IXTe shows, for successive periods of the first two yea,rc of
the child's life, the percenta,ge distribution of the grades given to the
diets talien by the ihildren for whom diets were relortedl It will be
seen that in these two years, according to the gradlng plan used, the
diets deteriora,ted rapidly in' adequacST. In th"e early" feriods, as has

7? Fot data upon whicb Chart IX is based, see Appendix Tables Dl, D2, D3, D4, and Db.

- - - l
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already,been pointed-  out ,  the most  important  e lement  that  i r f for . rer l
rne grades grven to the diets was breast milk; in later periods it rr-as
cow's rrrrlk and solid foods-especially solid foods.

Oiet Grades

---V"[I$"od 
Good Fair^ poor Veg],poor

PeF
cent

Period I
(under + months)

reriodz
(4-6 months)

Period g
(z-s months)

period4

(lO-l? months)

2og child.ren
period E

(re-2.+ months)

cEARr rx.-Diet grades during specified,age.periods in the first 2 years of life; puerto Rican children1 to 34 moDths of age

.Breast feeding, either alone or supplemented with feedings of corv,smilk, was corti[ued for more th"" 
'h;ii;h-e 

ctritaren ;;-ril;?",,;'of the
S.t yq.ut.- Qq4ng the second y"u., o" ihat part 

"f 
it tfir""sh u.hichthe child had tive-d up to the iime'"f i"t"rir"*,;;r;l;3irg rru.continued for about trio-fifths of the children. ii tri" p"ri"jI"tlu""o

367 chi ldr€n
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10 and 12 months, only about half the children receivcd v"hat was
considercd a relatively satisfactory amount of cow's milk (1 pint or
more), either alone or as suppiernentary to breast feeding. Nearly
all the rcst of thc children rvere still breast fed, either entirely or with
supplernent,ary feedings of less than l pint of corv's milk a day; a
very ferv received no breast milk and an inadequate amount of corv's
mili<. During the second year (or that part of it through u'hich the
child had lived) half the children received 1 pint or mole of milh daily,
the ma.iority of the rest receiving only an ayerage of 1 cup of corv's
millr daily, eitlicr alone or supplementary to breast milh. A very {ew
children l'rere still entirelv breast fed in the second year.

For infants durins their first three months of life solid foocl did not
enter into the grading, the diet grade being based on the type of milk
feedinE onlv. In the diets of children 4 to 6 months of ase the use of
anv so"rt of'solid food in addition to milk rvas relatively"uncorrrnorr.
Of"the 469 children graded for this second 3-month period only a srnall
proportion (19 per cent) had receivcd cereal in any form. Two chil-
dren only'lvere rcported as having had vegetables in this second pcriod
and 1 as having had eggs. Since, however, the diet grades in this
period \r'ere planned so as not to depend greatly upon the addition of
solid food, but more upon breast feeding, a large proportion of the
diets of children of this age were graded as "good."

In the thild period, from 7 to 9 months of age, only 144 of the 367
children u'hose diets rvere graded (39 per cerrt) received any solid food
in addition to milk. Ivlany of these received cereal only; only 32
received vegetables, with or without cereal; and only 3 received eggs.
In the fourth period, from 10 to 12 months, 172 of the 293 children
lr-hose diets w-cre gladed (S9 per cent) received some solid food in addi-
tion to milk. Of these, 98 received cereal only (usually rice); 69,
r,'egetables, (usually dried beans, but occasionally a green vegetable)
either alone orin combination'with other foods; and g, cggs, either as
the onlv solicl food or in combination u'ith others. In spite of the
fact, th6n, that by the end of the first year of life about half the children
u.ere receiving 1 pint or more of colv's milk daily, very few could be
graded as having very good, good, or even fair, diets because of the
extreme lack of supplementary foods.

In the second year only 2 of the 203 children received all three solid
foods in "very satisfactory" anrounts; 9 received all three foods in
satisfactoly anlounts; 27 received vegetables or eggs or both in bor-
derline amounts, as well as enough cereal; and 165 in unsatisfactory
amounts, o.r none at aII. Ten received no solid food at all, not even
cereal; these diets were in the very poor grade.

The diets taken bv these Puerto Rican children were. then. far belou-
the standards usuallv acceDted in continental United States with
regard to the quantiiy of mitt< and also with regard to the use of
other foods usually considered necessary. It is not, surprising that
during the peliod 'rvhen a full diet of corv's milk and solid foods should
have been established the nutritional condition of the children becarne
increasin gly rrnsa tisfactory.

VALUE OF BREAST FDEDING IN RELATION TO MOTHER'S DIET

The classification of the children's diets has been based upon the
empirical assumption that breast feeding, regardless of the adequacy
of the mother's diet, is, when supplemented at appropriate ages by
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certain additional foocls, the best method of feeding chiidren untler
10 months of agg, and that after 10 months an adeqtrate amount of
corv's milk, rvith liberal use of certain solid foods, conititutes the best,
diet,. As the mothers' diets during both pregnancy and lactation
were on the whole poor (see p. 86),it may .tteil be queitioned whether
b-rg-agt feeding should have been considered very satisfactory for these
children. Recent experirnental work has shorvn that the cluality of
the mother's diet influences tire nutritir-e value of her rnilki0 A."s SS
per cen1, of the children were breast fed either entirely or partlv during
the first 3 montlis of life, and 77 per cent duling the feriod from + to O
months, there rvould seem to be ample opportunity io show the effect
of inad_eqlacy o{ the mothers' diets on []ie ability of the mothers to
nurse their children.

Comparison, however, of the diets eaten during lactation by rvomen
r,vho rvere able to nurse their children through s]r rnonths utth those
rvho did not nurse them after the lirst three-months shorvs little dif-
ference in-the qua!i1,y of the diets. Indeed, a larger proportion of
mothers .w.ho nursed their children through six monihs 

-than 
of those

who nursed their children for less time fran that reported diets that
fel l  in the tu-o poorest groups. The qual i ty of the nrother 's diets
durrng lactat ion apparent ly did not inf luence thc length of thenursing
perrod.
.  So, 1oo, the diets calen during p-regnancy could not be shou n to have
ir f luenced lhe length of the nuising period. The Iact that the'e rvere
so J'elr \{-omen u'hose diets coulrl be-classified as really good nrrry ac-
count for the lack of contrast betrveen diets ofgood quitity and of poor
qullity.i-n their effect on the length of the nuising ireriod.

Consid,ering the.poverty of these motl_rer's dietls,^the question may
lerv uell be raised rvith regard to the desirabilitv oI giading breasl
feeding as very good, but since the real qualitv of ihe bieast frilk ttu.
not_knorvn, and since many of the artificial formulas substituted rvould
probably have been erren more inadequate. as can be judsed from the
few reporl ed d uring t hese first 6 rnonths (see Appendii 'tintes D I nnd
D2), it seemcd hest to consider breast milk as the most satisfactory
food on the u-hole for these children in their early months.

CHILD'S PHYSICAL CONDITION IN RDLATION TO DIET AT TIME OF INTERYIEW

The assumption that breast rnilk was on the whole the best {ood
ma)i.b.e sholvn t-o be reasonably correct by cornparing the nutritional
coldition of children who were examined'durin[' peri-ods rvhen breast
milk was the chief part of the diet ivith that irf children rvho were
examined.in later age periods-, r,vhen breast feeding .l'as less common,
a_n{ also by studying the relation of the diets ai a whole that the
chrldren rvere receiving at the time of examination to their physical
condition.

.I,t hap.already been pointed out, in the section on physical condition
o{ th^e chi\lren (see p.^2.q) ihat the_children rvho u,-er6 exa,mined during
the first 6 months of life shox'ed on the l'hole more satisfactori
amounts of subcutaneous fat than those examined during later months,
and also (see p. 22) that the children under 6 rnonths m"ore nearlv anj
proached the average weight for age of u-hite children in continlntal

v 
80 Mccollum, Elmer v., and Nina simmonds: 1'he Newer Knosredge of Nutrition, pp. 41F432. Ne\c
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llnited States than did those over 6 months. This alone u-ould point
to the {act that the breast milk that these children tyere receir.'ing,
regardless of its quality, was in all probairility a more satisfactorv food

Per cent
.+0 50 60

Breast feedin$
only

lzll children

14;xed feedin.{ '
(breast  mi tx aXd'  

cow's mitk)
105 chi ldren

subcutaneous fat

Il-] uooo Nl ,"i" ffil poo" and verJ Poon
cEAnr x.-s,rbcutaneous fit t 

ii]ii:ilJi,fr,Jl""iirl?:J8Tlti,Xt 
time of exeminntion; Puerto Irican

for children of this age tiran any food that the older children were
leoeiving. \'Ioreover, rvhen children I year of age _or, und_er \Yere
studied,-a definite relation was found between the food that the child

Cofs mitr
feeding only

85 chi ldren

Per cent
50 60

Very5foo.d and
good dtet

164 chi ldren

Fain diet
63  ch i ld ren

Poor and verJ
poon diet

104 chi ldren

€ubcUtaneous fat

fl oooa Nl r"i" W| Poorand verypoor

cEARr xI.-subcutaneous fat t. *tlliljlrt'..lFl?3:SI,li 
Li.l?ij "xamination; 

Puerto Rican children

\^ras receiving a.t the time of examination and the chikl's ph5,sical con-
dition as shorvn by the amount of subcutaneous fat. This relation
may be seen in Charts X and XI. From Chart X there \vouldseem
to be little doubt that durinE the first vear of life children who rvere

l

I

:
I

I
I

l
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entirelv.breast fed up to the time of examination, that is, rcceived noco'w's milli at all, *'ere the most satisfactorily noni.n"d, ,i-n.i"-"u. tnor"on co''s 'iilli alone were the least satisfactorily 
";";i.h;;. 

''ln 
this

19nnqci. ign, ho*-ever,  i r .  shorr ld be l roinred orr thrr  70 b;; lent oI  the14r chi tdrcrr  rv lro u'erc ent i lety breast fed nr ihel i - ;  ; i ; ; ; ; lnrt ion
u-ere nt that t ime urrder 7 months o.[  age and thatonl i i i 'p"" ' . .nt  otthose receiving no bleast milk nere eq"uallv vo;;;. 

' '

,,]t^[:]\the Sl1dc for tlre entire diet (soliri fbod is yell as milk) thurthe chrid rvas recerving at the time of the home visit was consicleredin relation to the amoint of subcutan"o* fut, 
" 

,i-iil, ir.oir"nil .o.r."-*-hnt less,str ik ing relat. ion *as Iounrr; tni . l .  i r rorrr  r" ' inr. f i r
, ,  {rof  the st .( [y o[ i l re nutr i t ional condit ion of rhe chi ldren ancl of
:?1T:i:l il ::?t.,I'r] _lppuar thar breast, feedin g,_regardless of the cluality01 , tne,1not.he.r-s r l ret ,  *-as the diet t l rab bror ight relat i r .elv the hest re_sults;  l )ut  r t  rs i t lso app.arent,  thal  af ter the e- lr i ldren becamc 6 monthsol age even thcse resrrlts *'ere not satisfactorv accordin[ to general
standards in use i'. ssntilental united state.s." ii tii;?th"i', di"th,o$,f".1 better,.lrd if adeq-uate solicl foods l"a r,rl* i".ir["a i" trruchrld s dref ur adctrtron to the lrreast milk, the n'tritio'al conditionof the children rvould, without much doubt, have t 

"""-f"tt.".'
ECONOMIC CONDITION OF FAMILY IN RELATION TO CHILD'S DIET

The grarlc of the child's diet as a .ivhole and_the type of milk feedingrvere stur l ied scparately i rr  relat ion to scueraI e." , iJ- i . ' .o" i i i i r " . -
tlre pcr t;}ptta il,.oTs of the family, clre nunrber of pe.sons ,rlhu **r"
:,i.i:IC_tng lamily dret, und, rI the father.had becn-urrenrployed, the.,u-rarron 0r his unernployment-brrt no relation rvas found'. The an_
::i:',?1,1X{jli:l -relation is probably due ro the fact tirat the greatmaJor'lty ot lncomes \vere so lorv that contrasts could not be drawn.
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SUMMARY

The main part of this investigation consisted in obtaining roent-
genograms of the forearm bones of nearly 600 children under 3 years
of age living in Puerto Rico, where chiidren are exposed to sunlight
all the year round. These were obtained so that thev might be com-
pared with roentgenograms of children of the same age g'roup livine
in Nerv Haven, rvhore rnuch lcss sunlight is available. Besides the
roentgenographic exatnirrutions, physical exarninations \vere given to
the childrein.

As part of the physical examinations, the weight and height of each
child were taken. In l-eight the group of Puerto Rican children
examined fcll considerably below a, group of children examined some
years before in continental United States, and in height the Puerto
Rican group fell sornewhat belorv it. The diffelences for children
under 6 months of age u'ere, however, less than those for childrcn
ove r  6  n lon ths .

N{any of the children examined seemed to be poorly nourished.
From sludy of the final tabulations it is apparent thutih* point of
view of the physicians became warped as they proceeded r,'ith the
examinations and that their standards for the various srades of
nutritional condition rvere unintentionallv lorveled bv the prevalence
of poorl5' nourished children. Grades foi subcutaneous fat are given
in the reDort in order to show the variation within thc Puerto Rican
group, but these estirrrates should not be compared grade for grade
rvith estimates for children in continental l lnited States, since the
grade "good" given to the group in Puerto Rico is probably com-
parable rvith the grade "fair" as used in corrtinental LTnitcd States,
ano so on.

Special clinical and roentgenographic exanrinations were made in
order to determine u'hether rickets \\-as &s infrequent in this region as
lvould be expected on account of the sunny climate. At clinical
examination 50 children (about 9 per cent oi those examined) were
thought 1o shorv (usually in slight degree) the physical signs that are
comioniy considered evidcnde of 

-rickets. -Ai 
roent[enographic

esaminat ion,  onlv  5 ( less than 1 per  cent)  shou-ed evidence o1 ' r ickets-
3 in a slighf or-terv slight degree and l in an advanced degree; 1
shorved a healed process of manv months' standing. Studv of the
roentgenographic incidence of rickets and of the relaTion of tie rocnt-
genographic incidence to the clinical has led to the belief that many
of the clinical diagnoses of ricl<ets made during the present study were
\ \ - rong and that  ihe ph1 s ica l  s igns upon whi ih  they u 'ere basel  were
in a l l -probabi l i ry  u i th in thc l i r i i ts  of  va l ia t ion of  normal  gro l - th  and
dcr-elolnment.

Theilight deviations from the pleconceived normal which had been
considered sign! of slight rickets in a previous study made in New
Haven by the United-stales Children's Bureau in cboperation with
the departmcnt of pediatrics, Yale University School-of Nfedicrne,
were alrnost totally absent (3 chilclren rvith such deviations out of
584 children exarnined). It is therefore concluded. that thc deviations

9E
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SUMMARY 99

found in the New Haven,stud;' were properly considered signs of
rickets and that the standards"of normal used in thalrf.,,ly ,""r"
not too limited.

, *,r.porr, is gir-en of 5g cases of mar]<cd- osteop_orosis ocr.urrirrg in
chrld.en_ who.,  rv i lh the ercept ion of 2,  had no r ickets,  and i t  is iug-
gested that the osteoporosis,w-as due to gross inadequacies in itre die?,
especia l l .v . inadr.quacy of ca lc irrm.'r'he rncrdence of transverse lines appearing in the roentgen.grams
of the bones of the forearrn was st'die'd. Tfrese litreu are ih""!ti t"
be evidence of interrnittent grou'th and, as was expected, .ll'ereiound
more frequentl)-,p these Puerto Rican children than in children ol
the same age in Nerv Haven.

The socio-eeonomic conditions nnde.'vhich the families w.ere living
at the time of the investigation were stg4ied-the size of the familie{
h-o111ing facilities, income, and diet. The diets of the r"olh..r un.i
chrldren were considered of especial interest because of the relation
of the content of these diets to-the growth of the childrenanJ to the
roentgenograPhic appearance of their bones. The low calciurn con-
ten t  o l ' the  mo{hors 'd ie ts  u -as  mos l  s t r i k ing  and l r .as  due pr in rar i l y  to
the fact that alrnost negljsible ,arnounts 

"of r''ilL *;i; i;1.; ;"y 
-;

majo_rity of the \r-omen. 
-The 

calci'm content of the ctua.enr. a"l"ts
could not bc calculated, b-ut it.is probable that the inadcquacy of
caloium in the mothers' diets is characteristic of the diet"i of" the
children also.,The,qualityof_the chilclren's diets deteiitr"t",i t"piary
altel the lrreast-feeding period ],\,'as ovel. unsatisfactor-y amoufts of
corv's nilli u-ere given-to at least half the older cnildreir. The solid
19od !h.at_]'as give' rvas added to the diet later than is us.ar in con-
trnenta[ Ltnrted States and was insufficient in amount arrd variety;
the. use oI green vege{ables and of eggs was relat iverv rare. The
basts oI thc average chi ld 's diet  af ter ueaning was r ice, beans, and
coue€,  u ' r th  a  l i t t le  mi lk  and,  occas iona l l y ,  g reen veeetab les .  

'The

diets of both nrothers and chi ldren.*"rc gto. l l !  inadeqiaie,-" .p". iutry
as regards milk and green vegetables.
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102 DEvELopMENT oF BoNES oF cHTLDREN rN puERTo Rrco

T.qeru A3. . ln roge l ,e iqht  of  eoch n 'otr th o{ .ogc:  b i ,y*  ut , , l  g i r ls  I  !o JS rr torr t l t . ,  r , !
t t l in  ( , rqnt( i led lo i ' t le t ' lo  l t tcu

Avenge hcishl (centimeters)

Age 1 at €xamination

28 months- - ,  _ i l
29 months i l
3 0 m o n r h s .  - - -  . .  1
3 l  m o t r t h s .  - -  - -  |
3 2 m o n t h s  - - , - ,  -  _ _ _ _ -  _ - _ l f
33 monihs I

I loys

Observed SnootIeL] Obserre{i

Ciirls

Smoothcd

2 months
3 months,
4 m o n t h s - - -  - -  -
5 nonths -
6  months  -  - ,  -  l
7  m n n t h s .  -  . .
8 months
I  m o u t h s
10 months
ll months
1 !  n r o D l l r s  .  -
13  nonths-  - - -
14  months  - - -
15  nonths  - - -  __  -  l
16  months-  . -  -
I  /  montns
18 monlhs-
19 months-  - ,  -  -  -
2 0 m o n t h s - - -  -  -
21  months- -
2 2 m o n t h s  - - - -  , _ _
23 moor l l s
24 months
25 months-  - - - -z S m o n t n s _  _ _ - -  _  ,  _ _ _ -  I
26months  - -  - -  _ - ,  I
27  months- - - -  __-  I

E{J. 1

85. 1

E6. 9

) .1 .  J

56.2
5 E . 6
62. 8
62. I
64. 0
61. 5
66. 6
67. 8

52. 8
55.4
58. I
6 r .2
1r0.7
o l .  i

61. 0
6.1. 5
6 8 . 0

68. B
63. 6
72. A

73. 1
7 5 . 2
7t). 0
t '3 .7
7 1 . 1
79. 0
7 i . 6
75. 6
;8. 4
;E. 3

52. 9t
56. E3
5 9 . 3 r
61. 23
6?. E4
64. 2rl

66. 73
67.84
68. 89
69. 39
70.85
7 1 . 7 t
72. 69
73. 56

7 i . 2 5
7{i. 0E
76. 88
t'7. t'7
78. 46
79.22
79. 98
E0. 7.1
8 1 . 1 3
t t  21
32. 94
83. 66
84.33
85. 09
E5. 79
s6. 49
E7. 19

51.  91
5 5 . 9 1
5t. 14
60. irl
62 .00
6i.r. 41
6.1.69
65. E6
66. 96
67. 99
6tt. 9E
69. 92
1'0.82
71. 70
72. 55
73. 38
74. 19
74.99
75.7e)
76. 5:t
77 .28
78. 02
7E. 75
1'9.17
60.18
ii0. 88
E 1 . 5 3
82.27
82. 95
rJ3. 63
E4. 30
81. 96
65. t'3

68. :
69. 8
72. 0
69. 8
75. 3
r'5, i'
75. a
7 1 . 9
76. 0
t ' i .0
74 .9
7 5 . 5
78. 1
80. 6
81. 0

8 1 . 1

84. 0

6 4 . 0

Equetions of curves used in snoothing:
Roys, y - 52..119651+0.51818l.f+ 111.1)76643 loc. :r.
(i ir ls, y: 5 1.131797-l-0.5078dir+ I i .4?s762 loi. .r.

, reprosenting age in months, t represcntiDg heighl in centimcters.

N:'l1iiiil::i t;' S"111is'"'"'iilli',";:li'lii;.,1.8'3lll",j.,l1if.i: ll{il&li'lit:l,:i, 15 davs, incrusive'
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APPENDIX A 103
Tenr,p A4.-il-eight and age; boys 1 to ss months of age eramirted i,, puerto Rico

Boys 1 to 33 months of age

Age I at examination

Age reported_

3 months

6 months

Weight (kitograms) reported ?

55

' ,1 ',

I

g

5

l f i  nonths_
17 months
18 months

2
4
5
4
3
4
2
I

l 1
16
19
18
16
13
16
13
15
1 7
12

8
E

t 1
t 2
6

10
7
4
5
7
4

1,1
7
6

'12

9
1 l
16
19
18
l6
1 3
T7
13
1 5
1 7
t 2
I
B
8

l l
1 2
6

1 0
7
4
5
7
4

t 4
7
7

1 2

19 mol ihs  - - -_ ,_  -
2U monihs
2 1  n o n t h s _ _ ,  _
22 monihs_ _
23 months  _-_  _ ,_
24 months _ ,
25 to 27 months_ _ _
2E to 30 monlhs _
31 to 33 months _-

Age nOt reported_ _ _ __

uordO.fl*.atu"" 
as of nearest monilr; that is, ,,1 mont

2 lYeight is 1,o ncarest kilogram; that is, .,8 kilograms
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104 DEvETJopMENT oF BoNES oF cHTLDREN rN puERTo Rrco

Tanr,n A5.-Wei,ght and age; girls 1 to 33 months ol age eramined in Puerto Rico

Girls I to 33 months of age

\\ 'eight (kilograms) reported ?
Age I at examination t"r"tl

272 40

7

:
t
4

...1
I...1

1l
I
I
I

I
l
I

Total
re-

E
17
1 1
!2
18
1 5
72
13

t'
1 t
I
9

t 3
7

13
5
5

5
4
I
5
I
6

24
5
5

6

19

36 36

_l-
___.1,_,

r  l - - -

2  t . - - ,
2 l  r
2 t  2
o  t _ _ _ -
3 t l

i

2 t  2
6 1 4

i

3

2 1 3

1 
.ABe is Biven as of nearest month; that is, ,, 1 month,, is from 16 days to I month and 15 days, inclusive,

ano so on.
: \I'ejght is to nearest kilogram; that is, .,3 kilograms,, is from 2.S0 to 8.49 kjlograms, inclusive, and so on.

19

2i4

266

;
J

T7
l 1
t2
16

l 5
12
13
7

l l
10
I

13

1 3
5
5
i
5
4

5
I
7

5
5

8

i

Provided by the Maternal and child Health Library, Georgetown University



APPENDIX A 105

Tesln A6.-Aaerage weight at each month of age; bogs and gi,rls 1 to Ssmonths oJ
o,ge eaamirted in Puerto Rico

Average weight (kilograms)

Age I at examination

Observed Obserred SDoothed

I rnonth-
2 months
3 months

4 . 0
5 . 0
5. ti
6 . 6
6 . 5
6 . 5
6 . 8
7 . 3
7 . 2
7 . 8
7 . 8
4 . 7
7 . 9
9 . 5
9 . 0
9 . 5
9 . 3
9 . 3
9 . 5
9 . 7
9 . 3

to.2
10. 3
1 0 . 0

4 .
4 .

6.

6.
6.
o.
7.
7.
7.
8.
8.

9.
9.

3. 79
4.  81
5. 44
5 . 9 1
6. 30
6. 02
6 . 9 r
7. 18
7 . 1 2

7. 85
8. 05
8 . 2 1
8 . 4 2
8 . 5 9
8 . 7 6
8. S2
9. 08
9.24
9. 39
9 . 5 3
9 . 6 8
9 . 8 2
9. 96

10. 0g
10. 23
10.36
10.49
10.62
10.75
10. 87
10. 99
i 1 . 1 2

4 motrths
5  months
6 months .
T m o n t h s  -  - . -
S m o n t h s . - . -  -  -  -
I months
10 nonths
11 months
12 months
l3  months .
I I motrl hs
l 5  m o n l l r s

21 months
22 months
23 months--
24 months- - .
25  rnonths- - -
26 months_'  , t  Ao;i t i l  -----

16 nonths
17 months--
1 8 m o n t h s - -  -  -  -  -  - , -  - - -  - - - - -  -  - - - - - - -
l9  months
20 months. -

28  months- .  .
29  moDths .
30  months
3 l  months
32 months
33 montbs

9. 1
8 . 8
9 . 8
9 . 3
8 . 6

10. 1
9 . 0

1 0 . 4

1 1 . 0

10. 8

Equations oi curves used in smoothing:
Boys, g:3.96636110. 116496r+2.701817 los. r.
C i r l s ,  y=3.7134$+0.080924r+3.1168& Io f .  r .

I represeoting ago in monlhs, y represenlitg weight in kilograms

__l Age is given s of nearest month; that is, "1 month" is from 16 days to 1 month 1b days, inclusive.
Noto that from 26 months ouward each observed averase includes a 3-motrth interval,

Provided by the Maternal and child Health Library, Georgetown university

Snroothed

4. 08
5 . 0 r
5. rig
6. 06
6. 4.1

7. 07
7 . 3 1
7. 59
7. 8ll
8 . 0 6
E . 2 8
8 . 4 9
8 . 6 9
8. 89
9. 08
9 . 2 7
9. 46
9. 64
9.  8 l
9. 99

10.  16
10. 33
r0. ,{9
10. 66
10.82
10. 98
1 1 . 1 4
1 1 . 3 0
1 1 . 4 J
I . 6 1
t 1 . 7 6
1 1 . 9 1

------



106 DEvEr,opMENT oF BoNEs oF cHILDREN rN prrERTo Rrco

Trnr,e A7.-lYei.ght for h,eight of bogs 1 to 33 months of age erami.ned 'in Puerto
R'ico

I leight (centimeters)

55

1 2

I

_1

!

a

1'otal

3
4
4

t0
8

1
I

484924 30

6
13
5
4
2

2
I
I

l t
t2
I4
2
2
I

302

1

t
1 t
10

l 5
2()
2t
19
28
2u
27
21
23
i5
l4
1 1
7
4
5
3

--i

1

2
1 I
10

t5
2()
21
20
28
28
27
2 l
23
15
l {
t l

I
5
3

,

i
7

12
7
7
2

2
t'

5
t 7

5
t
2
l

2

l3

2
1
t

I
I
2
I

13
I

13
1 7
!0
14
26
1 3
18
i9

23
T7
10
t4

I
I
2
1

1 3
I

l3
1 7
a)
1.1
26
13
18
19
24
2?,
1 7
t0
1.1
3
E
2
1
I

2

Ileight reported- - 1 6 1 2 4 1 3 0

l
I
I
I ' t
t

li
IIeight, not reported- -

T.q.er,o A8.-IYeight Jor height; gi,rls 1 to 33 months of age eramined in Puerto Ri'co

Girls 1 to 33 months of age

\Yeight (kilograms) reported

Ileight (centimeters)
Total

re-

5 7 ,  u n d e r  5 9 -  - - - - - - - - -  - -
59 ,  under  6 l -  - - - - - - - -  - , -
6 1 , u n d e r 6 3  - - - - - - - - -  -
6 3 ,  u n d e r  6 5 -  - - - - - - - - - - -
6 5 ,  u n d e r  6 7  -  - - - - - - - - - - -
67 ,  under  69-  - - - - - - - - - - -
6 9 ,  u n d e r  7 1 -  - - - - - - - - - -  -
71, under 73- - - - - - - - - - - -
/ J ,  U n o e r  / o _ _ _ _ , _  _ - , , -
/0, UnOer
7 7 ,  u n d c r  7 9 -  - , - - - , - - - - -
79, under 81 - -
8 1 , u n d c r 8 3 - - ,  - ,  -  -
63, under 85
85, under 87
87,  under  89- - , -  - - -  ,
89 ,  under  91-  - -  - - - , -
91, under 93-

Height not reported. -------

1
1
2

1 t
E
7
6

i

Boys 1 to 33 months of age

Weight (kilograms) reporte(i
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APPENDIS

Tlnr,o L9.-Aaerage weight Jor height;

A ra7
Puerto Rican boys anrl girls

Average weight (kilograms)

Boys Girls

Ar-reage weight (kilograms)

Boys (iirls
Average hc ight

(cent imeters)

6\a
l u _ , _ _ _ _ _ _ _  _ _ _

-
a

L

Average heirhi
(centineters)

l i
2 .65  l l  72_
3 .  l 0  l l  7 4 _ _
3 . 5 {  l l  i 6 _
3 .ee  l l  i u_
4 . 1 4  l i  8 0 _ _  _ _
4. Ee l l  82_ _ _-
5 .33  l l  I , l _
5 . i 8  l l  86_
6 . 2 3  l l  8 8 _ _ _ _
6 .68  l l  e0_
7 . 1 2 l l 9 2 _
7 .57  l l  e4_
8.02 

l l

c

!

a

,
al

4 . 0
4 . 5
4 . 8
4 . 3

6 . 3
6 . 6
7 . 0

8 .3

t. ae-
. t . , f i )

3. 83
4. 30
4 . 7 7
R  O l

o .  / l

6.  18
o.  b i )

7. 12
/. Dv
8.06

2 . 0
1 . 0
4 . 0
4 . 0
4. I
4 . 7

6 . 0
6. 1
6 . .1
7 . 2
l . D

/ . 6

8. {i
9 . 3
v . 5
9 . 6

10. 7
1 1 . 1
1 1 . 3
1 1 . 8
i2. 6
13. 0

8. 53
9 . 0 0
9 . 4 7
9 . 9 4

1 0 . 4 1
10. 88
r 1 . 3 5
1 1 . 8 2
12.29
12.76
13. 23
13.  7 l

8 . S
8 . U
9. I
9. 1

10. 3
r0. I
1 1 .  3
1 1 . 6
t2.5
1 i . 0
14. 0

8 .  {7
8. 92
9. 36
9 . 8 1

r0. 26
10. 71
1 1 . 1 5
1 1 . 6 0
12.05
12. 50
l?. 94

Eqrrations of curves used in ,qnroothing:
Boys, ?:2.4 1i280*0.235?07r
G irls, u : 2. I 99633*0. 2!:J$l,ir.

o representing centimeters of height above 46; y representing weight in kilograms.

Tanr,n AlD.-HearI circumference and age; boas 1 to ss montlrs of age enamt,ned,in
PtLerto Rico

Boys I to i i3 uonths of age

Age I at examination

I  m o n t h _ _ _ - _ _ _ _ l  9
2  r n o n t i t s _ _ _ _ _ _ _ l  t t
3  m o n t h s _  _  _ - _  |  t o
4  r n o n t h s  _ _ _ _ - _ l  t S
5  m o n t h s _ _ _ _ -  _ l  t S

l lead circumference (centinlel,ers) l

42

28

,J

45

307

t i  months_ -  _ -_  |  t6
T m o n t h s - _ - - _ - _ l  t S
8 m o n t h s _ _  _ _ _ - l  t Z
I  r n o n t h s - _ - _ _ _ _ l  t a
l 0  r n o n t h s _ _ - ,  - l  U
1 1  m o n t h s - - - _ _ _ l  t 7
l 2  r n o n t h s _  - - - _ - l  t Z
1 3  m o n t h s _ _ _ _ _ _ l  9
1 4  m o n r h s _  _  - _ - _ l  U
1 5 m o n t h s _ _ - - _  I  8
l 6  r u o n t h s _ _ _ _ _  i  n
1 7  m o n t h s _  _  _ _ _ l  l z
1 8  m o n t h s - _ - - - _ l  6
1 9  m o n t h s _  _ _ _ _ - l  t O
2 0 m o n t h s _ - _ _ _ _
2 1  m o n t h s _ _ - - _ _
2 2 m o n t h s _ _ _ _ _ _
2 3  m o n t h s _ - - _ _ _
2 4  m o n t h s , _ _ - - _
25 to 27 months-
28 to 30 months_
31 to 33 months_

Age not reported_ _,

urrlos*.*tten 
as of nearest month; that is, " l month " is from 16 days to I month and 15 days, inclusive,

z rlead circumference is given as of nearest centimeter; that is, ,,34 centimeters,, is from 33.50 to 34.49 cen-timeters, inclusive, and so on.

160826o_33_g

-"
z
A
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108 DEvELopMENT oF BoNES oF cHTLDREN rN puERTo Rrco

Tasr,n All.-Head circumference and age; girls 1 to 39 m.onths ol age eramined
in Puerto Rico

1 7

1 - A g e i s g i v e n s o f  n e a r e s t m o n t h ;  t h a t i s , " l n r o n t h " i s f r o m 1 6 d a y s t o l m o n t h a n d l 5 d a y s , i n c l u s i v e ,
ano SO On. F

2 Elead circufhference is given as of nearest c€ntimeter; that is, "34 centimeters" is from 33.50 to 34.49
centimeters, inclusi!e, and so on

Provided by the Maternal and child Health Library, Georgetown University

Gir ls  I  to  33  months  o f  rge

Ilead circumference (centimeters)

- - r  r ^ ' . ^ l r  - l  ^ l  , ,  l o n37 
|  
38 

I  
3e 

I  
40 

|  
4r  

I  
r2 

|  
a3 

|  
++,  +o

;t;l;l;l;l;l;i;l;
r u I r o I r r  r s l  r s l : l l z s l r ;
r l r l l _ _ l ' -
4  3 , r  3 l _ - . . _ _ _ _ _ _ _  I
2  2 l 2  4 l  l l  , . .  l _ .

2 1 2  3  3  |  . _ _ _ l  r
?  I  I  q  9 r l ' -  r

_ _  1  3 1 3  :  5 1 1.  "  t i?  : t i  j ]  i
.  - :  i  i  l  l  l  l  i

r  . .  l l ,  r , 3 l 3 l . -'  - - - l - - - - l - - - . r  3  1 l  2

l . - .1  , i  1 l ' - l  ?
I  i i  - - l  s - i  i

I  t? l l
rl i l l?

-  i  l  l l l - ,

. . . .  1. 1r |?I3
. l  | . i1 | i I  '

l l  l l l ' l i
l l r l

l l l , i l r. . ' t ' - . r . .  
i  r o l t

I
I

i

t l
j totat l-p ,  ,
|  1 3 4 1 3 5 1 3 6 1
t t t l
l-t-l-t-
I  z z t l  z  I  , |  * l

2 6 6 1  2 l  2 l  8 i

' l  1 l  , l l
1 7  1 t -  5 l

i l l  I  I
. l

I i
l o  , - -
1 2  - - -  r  l l

I  1 3  _ -  r l
l J l

I r i - ,  -  t
I  l 0 - , -  - r  i
I  I  - -

1 3  _ _
\ 1

r l 3

t  5  - - -  I  - - -
l 5
t 7 -
t 5i ; - r
I e
] K

( j  _ -  .  _ .
I  _ _ _ -  _ _ _ -  - _ _

24  , - -  i - - -
l ( l
I  u  - - - - t  - - - - - - -

i "
J  8  - -
t l

Age 1 at examination I
l t ^ .

t '""
I

T o t s l _ _ _ _ _ _ _ _ _ _ _  -  _ l  2 ?

A g e  r e p o r t e d - - - - - - - - - -  X ,

1  n o n t h -  - - - - - - - -
2  u o D t h s -  -  - - - - - - - - - - ,  I
3 months, - 1
4  months-  - - - - -  t
5  m o n t h s -  - , , ,  - -  -  -  - - -  I
6 months- - I
7 months- - I
8  months- -  I
9 months- - I
l0months  -  - - - - -  I  1
1 1  m o n t h s  , , - - - - l  I
1 2  m o n t h s  - - , - - -  - l
13  montbs ,  -  I
14  months , ,  ,  - ,  - -  -  -  I
15 monlhs I
1 6 m o n t b s ,  - - - - , - l
l T m o n t h s  - ,  . l
18 months - i
1 9 m o n t h s - - - - - - - - - -  |
2 0 m o n t h s , - - ,  -  -  i
2 1  m o n t h s - - - - - - - - - - -  i
2 2 m o n t h s - - - - - - - , - -  l
2 3  m o n t h s - - - - - - - - - -
24 months- -
25 to 27 monihs- --, I
28  to  30  months  - - - - -  I
3 l  to  33  months- - - - - - -  I

Age not reported- i

2

I
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Tarr,n Al2.--Arerage^head ci_ramtference o.t each month of age; boys ond girls
1 to 33 ntonths of age eramined in Puertc, Rico

Age I at examination

1 month ,-
2 montbs--
3 months--
4 months
5 months-
6 months--
7 months-
8 months
9 monl hs
l 0  m o D l h s
1l months
l 2  m o n i h s . _ _
13 months---
14  monrhs .  .
l5 months-,-

Average head circumfereuce (centimeters)

Girls

ObserYed Smoothed

35. 33
37.77
39. 19
40. 19
40. 96
41. 59
42.12
42.57
42.97
43. 33
43.64 I
43. 93
41.20
44. 44
44.67
44. 88
45.07
45.26
45.43
45.59
45.i5
45. 89
46. 03
46. 16
46.m
46.41
46.52
46.63
46.73
46.84
46. 93
47. 03
47.  tL

36.25
38. 62
40. 00
40. 99
4 1 . 7 6
42.38
42.91
43. 38

44.15
44.48
44.78
45. 06
45.32
45.56
45.i9
46. 00
46.20
46. 39
46. 58
46.75
46. 91
4r'. O7
47.22

47.64

47.90
48. 02
48. 14
48.26
48. 37

16 months-
17 months,
18 months
19 months
20 months
21 months
22 months
23 months-
24 months----
25 months
26 months

47.4

48. 7

46. 8

46. 8

4 $ . 2

Equations of curvs used in smoothins:
Boys, g : 36.241792+0.00669tu+7.839603 loc. r.
Girls, I:35 346534-0.019527r+8.173E1? los. r.

r representjng age in months; ? representing hcad circumference in centimeters.

- _1 Age is gjven as of nearest monti; that is, "1 month" is from 16 days to 1 month and l5 days, inclusive.
Note tbat from 20 months onward each obierved average includes a'a.monttr ' i" irri i l . 

-" -*'-"

36. 8
3 8 . 5
39. 7
40.7
41.  5
42.0
4 r i
43. 3
43. I
44.0
43.i
45. 5
44.6
46.4
46. 3

4 6 . 5

4 6 . 5
46.7
46. 0
46. 8
47. O
46. 3
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Appendix B.-SKELETAL SIGNS OF RICKETS

Teer,n B1.-Clini,cal d.i,agnosis oJ ri,ckets in relation to number o! skeletal signs
usually cons'itlered eaidence oJ rickets; clti,ldren eranrined,in Puerto Ri.cct

No rickets

Children, examined

Clinical diagnosis ol rickets

Questionable

!

Number of skeletal
slgns

I Less than I per cent.

1 1 0

Number
Per ceDt
distribu-

llon

Per cent
distribu-

tion
Number

Per cent
distribu"

tion

1
51
38
8
1

100

5'
34
6
I

4 l
36
T7
5
2

238
203
97
30
I
2

t
22
i i

8
2

. -. -. - -..;
o

44
30
16
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APPE}IDIX B 111

Tasln 82.-Cli,nical d,iagnosfs o/ rickets in relation to combinations of skeletal signs
usualtA cons'idered eu'idence of rickets; ch,ildren eramined in Puerto Rico

Children examined

Clinical diagnosis of rickets

Skeletal signs

Costochondral iunctions- - -
Epiphyses-- -
Bowlegs- - - - -
Knock-knees
Ilarr ison's groove-- -
Parietal or frontal bosses moderately en-

l a r g e d - - - - - - -
Craniotabes-
Asymmet ry  o f  head- - - - - - - - - - - - - - - - - - - - :  - -

Trso skeletal signs- - -- - - - --

Costochondral

L4
J

18

: | -1-1. ... -1.--:-- -
ill.... --.t..---.. t..... ..t.. ..-..

--------l--------t--------l--------

Rickets
Ques-

di?q-
DOSIS

584

2^
2.'

,

I

- to

24

238

208
=

ZD

15
87
J I

s

I
1

1

2

69

;ZJ
l l
t 2
D
I

7

D I

1
o
o

1

I

3

Costochondral junctions and epiphyses-- --
Costochondral junctions and bowlegs- -- - -Costochondral junctions and bowlegs- -- - -
Costochondral junctions and knock-Fn ees -
Costochondral' junctions and Elarrison's

qroovo- -  - - - - -
Costochondral junctions and parietal or

frontal bosses moderately enlarged----- --
Costochondral junctions and cra'niotabes'-
Costochondral junctions and as5rmmetry

o fhead- - - - - -
Epiphyses and bowlegs-
Ebibhvses and knock-knees- - - --- -- -- - - - -
nbibnvses and I larr ison's groove---------
nbibhvses and asymmetry of heed- ------
Bowlegs and knock-knees- - -  -  -- ---
Bowlegs and llarrison's groove- -- -
Bowlees and parietal or frontal bosses

modErately enlarged- - - - -
Knock-knees and llarrison's gtoove- - - - - -
Knock-knees and parietal or frontal bosses

moderately enlarged-- - - -
Ilarrisou's groove and pigeon-hrea-st - - - - - -
Asymnaetry-of head and parietal or frontal

bosses moderatelY enlarged
Parietal and frontal bosses moderately

enlarged-----

Three skeletal signs- - - - ---

Costocbondral junctions, epiphyses, and
parietal or frontal bosses moderately en-
l a r e e d - - - - - - -

Cost5chondral junctions, epiphSrses, and
bowlegs- -

Costochondral junctions' epiphyses, and
knock-knees-

Costochondral junctions, bowlegs, and
asymmetry of head- -----

Costochonfual junctions, bowlegs, and
parietal or frontal bosses moderately
dnlarged-----

Costochondral junctions, bowlegs, and
Ilarr ison's groove--- - ---

Costochondral junctions, bowlegs, and
knock-knees-

t

'I

' ,
L7

I

I
I

13

I

I

2

I

------i'
1

------i-

10

I

-::_:-:_l_::_____1. __-__:-1._.:_-:_

1 3 1  3 l  3 l _ - - _ _ _ - - t _ - - - _ - - -

I  l - _ _ _ _ - - _ t _ _ _ _ _ _ _ _ t - _ _ _ - _ - - l _ _ - - - - - -

3  l - - - - - - - - l - - - - - - - - l - - - - - - - - r - - - - - - - -
3 l  2 l  2 1 . _ - - - - - - l - - - - - - - -

I

I E

1

2

t

'I

3

,

I

3

t

1

3

3
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7L2 DEVET,opMENT oF BoNES oF cHrLDnnN rN punRlo Rrco

T.tsln .B2.-Cli.nical ai.agnosis,of riclcets i.n rel{ition to combinations oJ sheletal sions
vsttally considered et,idence of rickets; children erantine,i, ,in pu.erio itico.-Coi.

Children crarnined

Clinical dilsnosi-s ol rickelis

Skeletal signs I
QUeS-

-Li.rckets

,1i;il

il

Provided by the Maternal and child Health Library, Georgetown university



Appendix C.-TECHNIQUE qF -ROENTGEN'RAY
EXAMINATION

The tcchnique of the roentg,en-ray exa-mination of the bones of the
ior""r* f"tto#eil in everv det;il thal used in Nerv Ha,ven. Thg roent-
**nost, i t " t iuere taken ot S Uy l0 inch superspeed-f i lms, placed in f iat
ti;firi l;;. *itnout screens. " lb had been forind thrt the detail of the
bone structllre was partly lost if screens 'lvere used, and though the
length of exposure w;r tr.6e.rarily Ionger without screens, the resulting
roentgenogfaln was very much more s.atisfa.rc-lory. In order to,keel.'
1hc tfine 5f 

"*po.u." 
aJ short rs possible, filtcr:s rvere not used. A

iltr"-foc.,s eO-niilliampere radiator^tube was used with a target-fi-Im
Ai;il;;;,;iio iii"tt".l The target-film distance rvas-kept unchanged
i"fiio"ntio"t the examinations. "A current of 40 milliamperes with a
ip. i t .?tp of 3) i  inches wrs t tsed. The t ime of erposure,var ied from
.".-foiiit-, io t-hrce-fourths t-'f I second, deperrding' on ihe thickness
;f ; ;hiiA'"-ri-rist, the smallest wrists'requiring-a bare^ one-fourth
*o"""J"ra the lalgest, those of rvell-nourished children of lE months
;;-;;;;;'iht""-io"t1tt.'of a seco'cl. ExPerience in New Haven had
shown that it ll'as of utmost, importance that the child's arm should be
ir"ia ot *ot"1"ly sti11 during tie e-xPosure' If any movement took
oluce. er.en thL verv sl iEhrcst,  the detni l  of  the bone structure was
tt".,"i* 

""4 
lfr" intdrpre-tation of the fihn made more difficult or im-

oossible. To rr .oic l  t i r is as fnr as possibie. one of the physicians held
i"" f t - . f t i ia iot  in".o.ntsen-ray ernrninrrt iorr .  The hanci wus placgd
pnlrn up with the arm &tending at r ight arrgles to the body and in
i i i ; i , " ;J 

" i i " i "oi  
rotut ion, so thrt  the i ivo bones of the forearm rvould

ti" p"t*ta io 
"".h 

other'and not, crossed. {p- -o{te-n as possible the
roentgenogr:lnrs \\-ere cleveloped before the child left the c.linic, and,
i i  thej ,  rvere not srt isf lctor.v,  f rrr ther ' f i lms rvere tr l<en. In this wny
roent[enograms were obtairied rvhich we'e on the whole satisfactory
{or diaEnosis.

l'urtler experience has shown, howeve_r, that the detail of the bone
.tr',r"iio.-to"itibe clearer and the chance lessened that movement w-ill
innl t  t t r"  roenlqerrogrlms i f  the l i lne of exposurc is sholte_ned.to one-
i i ;n in of r  sec'ond,- i f  r  current of  100 mil l iamperes- an{ a ki lovolt
ucr l< of 75 are useh, and i f  the trrget- f i lm distanceislengthened to 30
i;il.. 

'ff 
i1. 

".pd..r.e 
is accuraiely tirned to one-tenth of a second

n,n.Jtt 
" 

liilovolt peak is 75 or less, ioo mil!,rmpe-res may be passed
illro,"rgh a 30-nriiiiampere r.adiator tube without darnage to the tube.

113
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Appendix D.-GRADING OF CHITDREN'S DIETS

Appendis Trbies D-1 to I)-6 sho*. the srades given to the children's
diets for each of the f 'our 3-tnonth periods.of thc first r-ear tnd for the
rvirole second rrnd thild 1-ears and sirorv nlso the diflerent combinations
of milli and solicl foods that fall r.ithin the range of each grade. The
number of children rvhose diets fell in each erade is shirrvn and in
aclclition tlie nurnbcr of children in each gradd for x'horn the period
rvns complete and the number for x.hom ib u-as incomplete"- (See
p . 8 9 . )

It shouid be remembered in studving these tables that together
they represent diet histolies for 554 cliildren (2 diet histories r,r.ele
lot r_cp,orted). Tb" diet histories of 293 of these childi'cn were reported
for all fo^ur 3-month periods of the {irst vear; of 367, lor three periods;
o_f 469, for trvo periods; and for 554, ior I period. \{orc than half
the children appe&r, therefore, in all four ttrblcs reprcsenting the first
year.

It will be seen in each table thrt the number of cliildren tirat had
n_ot yet cornpleted tlle diet period (those l'hose ages at the time of
the intervierv stili fell withirithe age runge of the period) is conrpar.a-
tiyeJf small and that the differcncis in tlie distribirtion of diet giades
of the two groups ale insuiiicient to be considered signi{icant." The
total number of diets irr erach grrrde, thercfore, lrrs b6en used in the
comparisons, regardless of whether they aro for complete or incoruplete
perrocts.

'IasLE 
D1.-Diet grade anrl tgpe of ;feeding of cltildren dttrinll f,rst S-m,onth,period,

lbirtlt, to 3 rnonths); child,ren irt, fantili.es uisited ,in Ptierto R.ico

T-Ype of fe€ding Chilriren in families visited

Age at dato ol hone visit

Cow's
milk

(average
anlounl
da i l y )

Total
i 4 nonths and
I over

322

121

Pcr
corlI

distri-
butiorl

Num
ber

Per
cent

distri-
bution

Num-
ber

Num-
ber

cett
distri-
buLiorl

3E5

140

6li

2ti

20
0

4

96
28

I

1 7

1

1 1 0
30

20

Fa i r  - - - -

P o o r _ _ _ _ _ _ _ - ,  - _ _ _

Grade not reportcd---

1 1 4
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Tanrn D2.-Diet grade
neriod, (fourtlt' to sirth'r;ritert 

in Puerto Rico

APPENDIX

and type oJ feeding
month); children 4

D 115

of ch'ildren during second 9-montlt
months of age and ouer in farnilies

Chiidren 4 months of age and over
in families visited

Age at date of home visit

Diet grade

Poor - - - - - - - - - - - - - -  -

Very  poor - - - - - - - - -

Grade not reported---- -

Milk feeding

Breast milk

,r"*"-";;--
None- - - - - - - - - - . .

None- - - - - - - - - - -

N o n e - - - - - - - - - - -

N o n e - - - - - - - - - - -
N o n e - - - - - - - - - - -

4 to 6 months 7 rnonths and
o\:er

Cow's milk
(average
amount
dai ly)

Some
forrn

o f
sol id
foodt Num-

ber

Per-
cent

distri-
bution

Num-
ber

Fer-
cent

distri
butio

38

2

Per-
cent

distri-
bution

=:
1C0

Num-
ber

an2

o r l

23

?
1 6

23269

J

4

64

;
o

4

o

o

I

4

&3

37
n
6
2

13

212
6 l
2 l
o

175
38
1 5
4

45

I

t 6

3J
26

19

30

+

4

4

I

1
1

4
5

4

4

t

29
9 1

23

28

I
2I

a

a

20

2

I "+" indicates that some solid food was givsn; "0" that no solid food was given. The kind of soiid
food was not considered.

Provided by the Maternal and Child Health Library, Georgetown University



116 DE\TELopMENT oF BoNES oF cHTLDREN rN r ,uERTo nrco

Tesr,n D3.-Diet grade and type oJ feeding of chi.ldrert during tlird S-rnonth Tte,riorl
(seuentlt, to ninth month); children 7 months oJ age and ouer in Jamiltes u,isi,ted,in
Puerto Ri,co

T-vpe of feeding Children 7 months of age and over in
famiiies visited

Age at date of homc Yisit

Diot grade Some
form

of
solid
food 1

+
U

i  cup , -  - - - l
-  dn - - - - - - - l

I

7 to I months l0 moDths
and over

Breast milk

Cow's mil
(aYerage
anlount
dail-r) Num-

ber

Per
cent

distri-
b u t

Good-  - -  - - - -  - -  -  - - -

Fa i r -  - - - - - - -  - - - - - -

1

l3

0

trution

iu)

8
10

211

l0.i
30
23
30

2ti

2 1

25

l 1
14

b

29
d

8
12

j

5

1
4

n
6
6
I

1

5

4

1;3 16t

24
I t -
2T

Entirely- - - -
XIaiDIy-- -- --
Small aruount -
None- - - -  - -

N o n e - - - - - - -  - - -

None- - - - -  - - - -

\one- - - -
1 cup
I  p r D l  _ , - .
trIore than

i  p in t .
l  p l n t - - - - .

Poor--- - - - - - - - - -  - -

Very poor--- - - - - -

Grade not reported- -

I  p in t - - - -

1 "*" indicates that some form of solid food was given; "0" that no so.l id food was given. The kind of
solid lood was not considered.

provided by the Maternal and Child Health Library, Georgetown University

Milk feeding

I ''"'
Nun- I cent

ber I distri-ber ]rl istri-

I 
Dur,ron

-*l-373

tt

3ii7

.19
* z z

27

58

:r-::i;
,: t!
21 )  7
, r ]  8

4 5 1  1 5

ti- 8



APPNNDIX D L77

Age at date oI home
visit

T-qnr,-i:,D4.- l)ic,t orele.and !111ry of tee,linc o.f aLtildren d,u,ring Jourtlt S-ntonth periotl
,r!{,1i,,!:,,ln,i;,i,t,h t,tontlt); cltilrlren, 10 nt,Lnt,hs oJ age antl ouirin fam,ilies uisited irt

T5'pe oi fce,l ing Childron l0 months of age and
oler in families yisil.ed

l\I i lk ice(ing

j n,.".t -lt
Corv's milk

(average
amouni
daily)

r\,Iore thal 1
l ) jn t .

1  i ) i n t - - - -

NIore than i

Solid food I

t insatisftctory_ _

z

; . 9
; !

; . 9

g_5
! i

3

2

I

€

233

; . 9

o 5

t 0
1 5
10
1 3
12

4,1

14

1 ;
l 1
l4
3
{l
0

2(t 55 21

;i ,
1 2 5
11 I  6
7 1  3

Ii ' l  -

t 5
5
3

i

2

2

1

5
8
6
E
5

10
1 7

z

d

2
2

?00

t l i
2l
1 7
22
r.1
28
50

72

-
1 5
16
I

ti

( i l l , l t '  r r i , t n  l r ' , i

\ -er: , '  : i to, l  -

N o n e - - - -  - - - - -

Smlll ar!ount-

Srrl l l  nrrrount
llainiy

None
- \ l t t n t f
l l  ntirel t -

08

1{)

2
2
2

,t
63

?
7
I
6
5

1 l
19

Cirade not rell0rted

I  I r " r  l r i ? t  h u , l  u f  r " r ' r d i n y  s o l i , l  l u u r l  $ e e  p ,  9 1 ,
;  l ,ers t l luD I  l jer cent,

10 to I 2 13 nronths
Donths and oyer

D o - - - - -  . _ t  - i i o  _ ,
Ent irei-v \one _ _ ,

I )o - - - - - -  - - l  None- -__-

0
I

4
ti

l 7
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118 DEVELopMENT oF BoNEs oT cHTLDREN rN puERTo Rrco

Tenr,n D5.-Diet grade awi h1'pe of Jeed.ittg o.f child,ren du.ringl second 11ear; ch'ildren
13 nonths o.f oge utLtl, ouer irt. fantili,es uisited'ht Pu,erto Rico

Diet grade

T o t a l - - - - - -

Grade reported- --

Very good - -

G o o d - - - - - -  -

Rreast milk

N o n e  - -  - - - - - -
Smtll i imourt-,

l lainlt '  --- -

D o _
Ent i re l ) ' - - -  -

D o

Solid food I

Ycry satisfactorJ

\-erJ unsaLisfac-
tor-v.

\ -one-  -  - - - -
Vcry unsatisluc-

to r ! .
I lnsatisfrrctor] 'or

Yery unsti l is-
l0ry.

None-
Ver-v unsatislac-

lory.
LrnsaLishctor-r or

vefy unsirlrs-
frcLorl '.

N o n e  ,  -  - - - -
Unsalisfactory or

rery unsatis-
factory.

None-

('hikiren 13 iDonihs of age end
or er in funil ies visiled

-\ge at dste of hone
Ylsit

i03

Type of fecding

ll i lk fecding

Cor- 's tr i lk
( [ \  erag(!
alnouri l
dai l l  )

l l i  to 2 pints
I J)int

!

F a i r - - - - - - - - -

Poor - - - -  - - -  - - -  - ,

None

\one-  -  -  -
\one -

I
. l
N o n e - - - - - - -  |

Srrall rmourt I
l l a in ly - ,  -  i

- t lo
t  pint ,

I crlp- _

- - -  r1o-
I  p in t - .

I cup- -

2

6

l
5

2?'

i

4
J

71

10
2E

4
Iri

I

l 0 L

2

,1

6

12

I
9

3

3 3 0

1,Lf to 2 l)ints

3
3

32

Crade not reported

1 l 'or rnethod of grading solid lood, see p. 9?
r Less than 1 l)er cent.
3 Includes 20 clrildren for shorlr diet grrde \vas not, relrorted as they hatl lived only ore month itto this

peri0d.
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Tenr,r D6.-Di,et grade and type of feetling of children during third year; cltild'ren
25 months oJ age and ouer in families uisited in Puerto Rico

' Iype 
of feeding

Diet grade

Chilclren 25
months of age
ancl over at

date of home
visit

rage amount
dai ly)

Tot : r l -  -

C r a d e  r e p o r t e d  - - - - - - - - - - - -

Yery  qood- - - -

G o o d - - - - - - - - -

F a i r - - -  |- - - - - - - l

I
I

P o o r - - - - - - - - -

Very poor----

G lade no t  repor led- -  -  -  -

I  For method of grading sol id food, see p. 92.
z Includes 16 childreu for whom grarle was Dot reported as they had lived only I rnonth into this period.

i\ 'I i lk feeding

1
6
2

20

1 8
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Appendix E.-CASD HISTORIES OI' CHILDREN SHOWING
ROENTGEN.RAY EVIDENCE OF RICKETS

Because of the rarity of rickets in Puerto Rico the case histories of
the five children showing roentgen-ray evidence of the disease are
given in detail.

Case-1.-5. M., male, age, 6 months, 16 dar.s. Ful l  term, fourth pregnancy,
normal birth. Three olderchildren s'ere_dead;-the first at 10 clays, of h6mdrrhag"e,
the second, at 9 months, of "meningitis," the third, at 3 months, of colie .

S. M. rvas born in a cellar of one 
-of 

the larse stoie tenements bf San Juan. in a
l-1ooq apartment that had,no l.indorvs opening to the outside and r.vas lighted
only by electricity. He had been sickly from birth, rvas breast fed only a few
days, and was never taken out of the cellar for fear he would "catch cold.t Tl.o
t'eeks before examination he rvas rnovcd to a nerv and lishter tenement. Until
this time he had literally never becn exposed to daylighi; nor, because he was
artificiall5,'_ fed, lrad he received the benefit of any antiiachitic.vitamin through
breast milk. His diet consisted of a cow's milk formuia, rvithout additional food
of any sort._ N-o_codliver oil had ever been given. There rvas a history of fre-
qlent attacks of bronclitis, and, for the past three or four months, daily convul-
sions associated rvith what rvas thought by the local doclor to be meninlitis.

Physical examination showed a fairly-s'ell-nourished infant; weigh[, 7 kilo-
grams; -h"ig.h!, 64*centimeters. He rvas pale, cyanotic, breathing rapidl5r, and
obviously sick. There t'as no evidence of tanning, and his muscnlature was
flabby and rveak. He could not sit up. His iread ivas large and hydrocephalic
in type; the anterior fontanelle rvas full, and measured approximately 7 centi-
meters in its anteroposterior diameter and 7 centimeters irrlaterai diarneter; the
sagittal, coronal, and lambdoidal sutures \\'ere open. There I'as slight cranio-
tabes in the parietal bone just behind and above the left mastoid process. The
frontal and parietal bosses were moderatelv cnlarged. Examination of the chest
showed moderately enlarged costochondrll junctions and a Harrison's groove
lvith_ accompanying flaring of the eostal margins of the ribs. The epiphyses of
the iong bones at the wrist rvere moderately errlarged. There rvas a moderate
degree o-f pot-belly, and an enlarged spleen. The legs showed no rachitic deform-
ities. _ Chvo_st-ek's sign for tetan5' *'as not elicited. Examination of the lungs
revealed a definite broncho-pneurnonia, rvith signs of consolidation at the right
upper lobe. Roentgenogram of the chest corrolJorated the diagnosis of broncho-
pneumonia. The heart rvas ncgatir.e.

Roentgenograms of tlie bones of the forearm showed advanced rickets u'ith a
mg,r]<ed degree of osteoporosis accompanying it (fig. 1). The corter was poorly
cqlcificd; the periosteum, faintly visible, rvas elevated on both radius and ulni.
There rvas no evidence of deposif of calcirim in the zone of primarv calcification of
the io'n'er cnds of radius and ulna, and there s-as a smali amount of frayirrg or
fringing of the distal cnd of both radius and ulna, but the rachitic iuternlediary
z_one, sometirnes called the rachitic metaphysis, l'as not defined by lime-saft
dgposit at its peripherv. Tliere nas, therefoie, essentially no cuppin!, and onIJ-
slight spreading of the ends of both bones. The trabeCulae toivarilihe end oi
the.shaft *ere irregularllr placed, and, at the extreme end of the shaft, lay at
v-arious angles, forming & dense irregular line, such as is commonly seen in severe
rickets. The picture rvas that of the type of rickets described by Wimbergerst
as occurring in inactive children, a type lvhich though very seveie, sholr.s com-
paratively little evidence of cupping and fraying, but marked osteoporosis of
the bones. Such a pioture occrrrs r.l'hen the disease is so severe thal there is
inabilif on the part of the organism to reinforce the rveakened bone by laying
down lime salts in the periphcry of the rachitic intermediary zone.

Blood studies were made in dhe chernical laboratory of the School of Tropical
Medicine and showed a calcium contc'nt of 7.l milligrams per cubic centimeterof
serurn, and a phosphorus content of 4.1 rnilligrarrrs. A diagnosis of severe active
r icke ts  $ rs  m&de f lom t l rc  t l i r r i ca l  a r rd  roentger r - rny  exa tn i r ra t ions ,  and o f  te tany

- _il. \f irnbcrger, ]Ians: Klinisch-radiolische Diagnostik von Rachitis, Skorbut, und Lues inn Kindesalter-
[ ( . ' l i n i c a l  a n d R a d i o l o g i . a l L r i a c n o . i s o f  H i ' k e l s . S c u r \ ' ] , - a n d C o o g e D i t a l  s y p h i l i s i n C h i l d h o o d . j  E r g e b -
nisse der innereu i{edizin und Kinderheilkunde [tsertin], vol,28 4i925), pp. ZOS-ZSS,
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from the chemical examination of the blood. Treatmcnt s'ith srrn iratlis s'a"s insri-
tuted in thc Presbvterian Hospital. The diet n'as kept the sanic. \,r c,rd-lir-t'r
o i1 l -as given.  At  the end of-18 da; 's  heal ing had Lregun i f ig.  2, .  as.r r ' r - ' *  sh,r*-n
by the dcposi t  of  l ime sal t  both in the subper iosteal  t issues and in end:rrorrncl  the
intermcdiary rachitic zone af both ends of the radius and ulrra, aud [r't]re ilcrelsc
in the blood calcium to 8.3 milligram,s and in the phospliorirs to 5.2 nrilligranrs.
Three months later advanced healing had taken place (fig. 3).

- Case 2.-W. V., ma1e, age 5 months, 12 days. Full term. Hc n'as breast
fcd at night lvith supplemeritary fceCing'of cond-ensed rnilk ancl rice 1'rter clurirre' I  l i c  day .  He  r vns  l l ken  ou l .  o f  doo rs  vc r . y  l i t l l e ,  ahou t  ha l f  an  hou r  c l r i l r - i r r  t l r t '
shade .  H  i s  t no l  l r e r  \ \ ' enL  ou t  o f  doo rs  ve rv  I i t t l e .

Ph5'sicai examiiation: \Ieight, 6 kilograrns; height, 64f centimeters. Thc
amount of his subcutaneolls fat and his muscular development were estimatecl
as fairl the color of his mucous mernbranes rvas good; l..iS skirr was lightll. pig-
mented,- but there lvas_no_tanning. The costocliondrai junctions uei,: sligliti]-
enlarged; therc l-as slight boling of thc lcgs, u-hicli rvas probably not abnolmal
at his age. A clinical-djagnosis-of qrrcstioiiable rickets ivas maile o1 the irasis
o f  t l r c  s l i g l r t I 5  cn l a rgc ( i  eos loc l r ond ra l  j unc t i ons .

TIre rdcntgeno-grim sho.w'ecl a fairlj ' thick t3rpc of bone u-ith a slight degree of
osteoporosis. The cortex \llag poorly calcified and tirick, apparcntlyha.r,irtg been
Jaid.9own in layers,_a condition frequcntlv seen at this age when fronth i-s r-cry
rapid; the periosteal surface of ihe shaft was not e.r.ervrl'hcrc lr.eil definert: thc
, , , i 'c* 'o f  p i in i r i .u  

" " r . in"ot ion. f  
hoih redi i  un. t  u i 'n i ' i : " ; : ;  i r " ; ; i i ; ; ; ' ; i l ' ; ; ' ,1

i r r eg r t l a r l v  ca . l c i f i cd ,  l hc re  *as  s l i gh t  cupp i r r g  o f  l r o l h  u l nae ,  a r rd - i r r egu la r  ea l c i f i ea -
tion rvhjch suggested fringing. A roentgenographic diagnosis of-slight rickcts
lYaS maoe.

Case 3.-J. L., female, age 5 months 13 days. Full term. Rreast fed entirel.r..
Phvs i cu , I  c xam ina l  i on :  Wc igh t ,  6 . 24  k i l 6g ran rs ;  he igh { ,  6 l  c cn l i t r e t c r s .  A

l e l l - nu r r r i s t r ed ,  p l um l )  i n i l n t , 1v i 1  h  good  n ruscu la r ' devc lopmen l  and  good  eo lu r
of mucous membranes. Her__skirr,r'as lightly- nignrerrted and rvas tairred only
on the knees. There rvas no clinical er-iderice of ricliets.

Itoentgenographic examination slio.n'ed a less heavy t-"-pe of bone tl-ran that of
the prcvious case, arrd one which r.as fairll- r'ell calcified ihroughout. The corter
rvas of,average thickness. Thcre rvas definite though slight cupping at tlie distal
ends of botli uhrae. The zonc of primarv calcification l'as not quite Clearll' definecl
nor everywhere complete. There n'ere certain breaks in the contour nhich sus-
gested verl' earl5' rickets. Thc ulna side of the distal end of thc radius showe-d
a slight decrease in densitl'; othcm'ise the distai ends of the radii appeared normal.
A roentgenographic diagnosis of ver5' slight rickets was rnadc.

Case !.-M. S., male, age 2 months 26 dar-s. Full term. Breast fed.
Phvsical exaniination:- \\'eight, 4.88 kilograms; height, 56 centimeters. A

fairly rveil-nourished infant wi[h good rnuscui-ar deielopirent, pale rnucous nlenr-
branes, IighlJy pigmented skin, and no tarrrring. The anterior fonlanelle l.as
4 centimeters long and 5 ceritimeters .wide. There I'as a moderate degree of
craniotabcs,,r,hich l'as biiateral. The costocliondral junctionrs were slighll-r en-
lalged. A cliriical diagnosis of slight rickets r.as rnade.

Roentgenographic eltaminatiorisholved bones of average thickness. The shaft
s 'as l -e l l  ealc i f iec l ,  rv i lh eortex of  r . rormr, l  densi lv  and {} r ie l incss.  Tl rerc uas s l ic l ' f .
cupping of  the dista l  ends ol  bol  h utnae.  f l i "  )on""  cf  pr imarv .oLin.ut  io ' i  

" i '? i i "ttltr.'e show'ed slight irregularities arrcl'what appeared to be breaks in calcification.
The distal ends of the iadii were also not clearly defined. A roerrtgcnographic
diagnosis of vcry slight rickets was made.

Case 5.-M. G., female, age 25 months. Full term. Born in Nerv York Citr-,
l-here the first 21 months of life l.ere spent, and taken to Puerto Rico 4 lrrrltirs
before exarnination. She l.as breast fcd for 3 months, then given a clict at
first of frcsh corv's milk and latcr of condensed miik, supplenented by soup, egqs,
potatoes,  varr t ies,  cereal ,  arrd fmi t .  No cod- l iver  o i l  had ever been given.

Physicei cxeminatic,n sho'wed a wcll-nor.rrished child-rveieht, 12.02 kiloqrams:
h e i g h l ,  E 5  c e n t i m c l c r s .  H e r  s k i r r  a r r r l  n u t e u u s  m c n r b r a r r e s  u e l e  u l  g , , , ' , 1  r ' , , 1 , , r ,
ancl  she s.as tanned on facc,  neck,  arnrs,  and legs.  There * ,as ver l ' l i i t l t  c l i r icr l
er.idence that would lead to a diagnosis of rickets, sligirtll ' cnlargcd costochonclml
junctions and slight knock-hnees being the only signs present.

The roentgenogrant of the bones of the forearm taken on thc da\- of erarrrinr-
t ion shor.ved evidence of  o ld healed r ickets.  Thc shaf ts of  the.  l r . i r re.  l t . rc  nt ' l l
calcified, there l-as no osteoporosis, ancl the corter rras clcarll- clefinerl arrr:l lf
about average $'idth. The diaphyseal-epiphyseal jurrctions rrere rvell calcified
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722 DEvELopMENT oF BoNES or cHrr,DREN rN puERTo Rrco

and clear11.- cle$ne1l. The -zones of primary ca,lcification rveie 'nbroke,. fhetrabeculae at the distal cncls of both'radii rina itri*i,:ii"il ."g,,r;i,"ir:"rii 'a1cifiecl,
lnd cl,crrlv visil;le up to thc zone of primarv calcificatron.

ln rne sr lDstrr rce () r  i l re spo.gi .sa,  about 2 cent imeters f rom the dista l  cncl  ofboth the right and left u1nle, tiiere ^l-as an irregutar, railrer poorlr,: a"drrla ,nr,"of i.crceserl derrsit'r'. annroximately 3 nri-llinieterii.i*ialt ,lirifiJi# ,,i'#.is"ru.t].: rnr l  rather  e losc l r "pheer l  r raL,ecui ie .  . l th ; ; ; . , ; ;  r  . f i "nr , ' rn ic f , i ,n i i ,g , , i ' i i , "  , , ,n" .srrrface of tlie coite-r in thri region 
"ira:,i.i-rrr"i;", 

.ttitfi.o"i" i"."fi,iuri,u..oouirrgof the medullarv sDace. In t-he. raclii, "otro, rri.''rti,,. ,;r;,-ih;;;i,'"i*"i"r" .,u.u
defined, could b"e secr at approximatell'Z 

"criii-et"rs 
frorrr the rlistal ends of thebones. In both radii at ilid region or ir'i. ,one.-il';;;;;;';";i;s[iii"rsiJe .r th"shaft.  The zones of increased clen"it l 'probablv'represent ar olcl  healecl rachit icprocess, *'hich *as of moderate severitl: q-hen ictirie. Tnea-orrri;-f:bone ttrathas grorvn since thc zone formecl *bulrl inclicate thut ih;-.".tiiti""p.u"..,

l_?^Lq:?lP_Iv t.rccurrcd i' the rvintcr u.i,r ii""i.la i"-rl;;;;il';. iri.i-io'u, t. t,"eramrnattcrn.
Though.this case is incrucled in Tabre l0 it ca. nr-rt rcgitirnatcly be countecr asa case of rickcts deleloping in lhc .fropics,

a)
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