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A CLINICAL A HE RADIOGRAPHIC STUD? OF RICKETS. TTITK SPECIAL REFERENCE TO

THE ROLE OF THE FAT ?OLfJBLE A VITAIilE IN ITS ETIOLOGY.

This re se a rc h  was undertaken  on th e  suggestion  o f  Dr. Leonard ;

F ind lay  and under the  ausp ices  of the  Medical Research Committee, hy whom
-ij

th e  expenses were borne# I t s  main o b je c t  has been to  in v e s t ig a te  the i

r e l a t io n s h ip  o f  d e f ic ie n c y  o f  f a t  i n  the  d i e t  to  the development and cure J

of r i c k e t s ;  and, secondly, to c o l l e c t  a la rg e  s e r i e s  o f  radiographs of j

th e  bones in  r a c h i t i c  c h i ld re n ,  and to  a ttem pt to  correlate the severity  1

of th e  le s io n s  w ith  the  c l i n i c a l  f in d in g s ,  1

A s tudy  of the  l i t e r a t u r e  shows th a t  by f a r  the g re a te s t  bulk |  

o f  th e  work on r i c k e t s ,  a t  l e a s t  o f  l a t e  y e a rs ,  has been experimental and 

co n c lu s io n s  have been drawn as to  the  e t i o lo g i c a l  fa c to rs  in  human rickets  

from th e  p ro d u c tio n  of a s im i la r  c o n d i t io n  in  the  bones of animals, usually 

r a t s  or puppies# The hypo thesis  has been th a t  experim ental r ick e ts  is  

e x a c t ly  analogous to  human r i c k e t s  and shou ld , th e re fo re ,  (by any chance), . 

t h i s  hypo thesis  prove to  be in c o r r e c t  then much o f  the value of th is  work 

i s  lo s t#  Furtherm ore, th e  n a tu r a l  tendency o f  animals kept in  labora tories 

to  develop spontaneous r i c k e t s  i s  w e ll known, and m i l i t a t e s  aga inst 

d e f i n i t e  conclusions being  drawn from such work, Fecently  McCOllum, 

S h ip ley , Simmonds and Parsons (1) a f te r*  d e sc r ib in g  th e  production of 

r i c k e t s  in  r a t s  by feed in g  them on any o f  eleven d i s t i n c t  v a r ie t ie s  of 

d i e t ,  conclude by say ing  "Many years  experience  w ith  feeding experiments* 

however, have dem onstrated to  us how dangerous i t  i s  to  draw conclusions 

from ap p a re n tly  obvious experim enta l data# Any suggestions regarding 

th e  absence o f  a  s p e c i f i c  a n t i - r a c h i t i c  substance , o r  a  defic iency  of 

e i t h e r  f a t  so lu b le  A and calcium as the  prim ary agent i n  the production 

o f  r i c k e t s  would be i l l  co n s id e red , and might be f a r  from the tru th # B 

E v en tu a lly  one must come back to  th e  s tudy  o f  r i c k e t s  in  the r a c h i t ic  

c h i ld ,  and whatever the  experim enta l f in d in g s  a re  they must be applied  to 

th e  human# I t  was fo r  t h i s  reason  th a t  the  p re s e n t  in v e s t ig a t io n  on 

h e a l th y  and r a c h i t i c  c h i ld re n  was c a r r i e d  out#

The main o b je c t  o f  the  re se a rc h  has been to  p u t the  theory o f  

f a t  so lu b le  A d e f ic ie n c y  as th e  main c a u sa t iv e  f a c to r  o f  r ic k e ts  to the^jgH  

c l i n i c a l  t e s t .  From a lo g ic a l  s tand  p o in t ,  i f  the  d e f ic ien cy  o f  th e ^ ^ d ^ H
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f a t  so lu b le  A v i ta ir in  i s  th e  -p rin c ip a l e t i o l o g i c a l  f a c to r  then we should j 

expect the fo llow ing  c l i n i c a l  f in d in g s

(1) No c h i ld  observed on a d i e t  co n ta in in g  a  s u f f i c ie n c y  o f  th e  v itam in 

should develop r i c k e t s .

(a) C onversely, c h i ld re n  on a d i e t  no t c o n ta in in g  a s u f f ic ie n c y  o f  the 

v itam in  should  develop r i c k e t s .

(3) In  the  in v e s t ig a t io n  o f  the  p rev ious  d i e t  of d e f i n i t e l y  r a c h i t i c  

c h i ld re n ,  a d e f ic ie n c y  o f  t h i s  v itam in  in  the  d i e t  should  be apparent. ■

(4) The c u r a t iv e  e f f e c t s  o f  supp ly ing  th e  v itam in  should  be prom inent, 

and h e a l in g  should  n o t p ro g re ss  u n le s s  a s u f f i c ie n c y  be p re se n te d .

Furtherm ore, h e a l in g  should  no t be in f lu en c e d  by o th e r  * f a c t o r s .

From a c o n s id e ra t io n  o f  th e se  p o in ts  my in v e s t ig a t io n s  have been 

a r ran g ed  on th e  fo llo w in g  l i n e s

(1) The o b se rv a tio n  fo r  a  long  p e r io d  of c h i ld re n  on a d e f i n i t e l y  f a t  

s u f f i c i e n t  d i e t ,  and th e  n o t in g  o f  any inc idence  o f  r i c k e t s .

(3) The o b se rv a tio n  f o r  a long  p e r io d  o f  c h i ld re n  on a d e f i n i t e l y  f a t  

d e f i c i e n t  di e t ,  and th e  n o tin g  o f  any in c id en c e  o f  r i c k e t s .

(3) The in v e s t ig a t io n  o f  d i e t  h i s t o r i e s  from b i r t h  o f  d e f i n i t e l y  r a c h i t i c  

c h i ld r e n ,  w i t h  s p e c ia l  r e fe re n c e  to  i t s  p robab le  f a t  c o n te n t .

(3 )a . An a d d i t io n a l  d i e t a r y  i n v e s t i g a t i o n  was made by ta k in g  a s e r i e s  o f  

some 50 young bab ies  b rought to  th e  Out P a t i e n t  Department fo r  

c irc u m c is io n , rad io g rap h in g  th e  bones, and a t te m p tin g  to  c o r r e la te  

any in c id en ce  o f  r i c k e t s  w ith  th e  n a tu re  o f  th e  d i e t  th e  c h i ld  was 

r e c e iv in g .

(4) N oting and comparing th e  e f f e c t s  o f  t re a tm e n t ,  under vary in g  co n d itio n s ,  

o f  c h i ld re n  on f a t  s u f f i c i e n t  and f a t  d e f i c i e n t  d i e t s .

I  p ropose to  d is c u s s  th e  r e s u l t s  o f  my i n v e s t i g a t io n  in  accordance

w ith  the  c l a s s i f i c a t i o n  g iven above.

The d ia g n o s is  o f  r i c k e t s . At th e  o u ts e t  i t  i s  n ecessa ry  to  ex p la in  in

some d e t a i l  th e  grounds on which a d ia g n o s is  o f  r i c k e t s  was made,

a .  By ra d io g ra p h . No case  was accep ted  as r a c h i t i c  u n le s s  the  c l i n i c a l  

f in d in g s  were s u b s t a n t ia te d  by a p o s i t i v e  rad io g rap h ic  p i c t u r e .  In  cases 

which e v e n tu a l ly  developed r i c k e t s ,  th e  f i j e t  abno rm ality  was t h a t  the  ^  

d e t a i l  o f  th e  hone th roughout i t s  whole le n g th  became le e e  c l e a r l y  defined,;*!
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and, ae th e  t rab e cu la e  assumed a c o a rs e r  t e x tu r e ,  th e  f in e  r e t i c u l a r  t

appearance was l o s t .  At the  same tim e the  periosteum- o f  th e  3 haft !

showed a th ic k e n in g ,  p robab ly  an a ttem p t to  compensate f o r  th e  weakening j

o f  th e  bone (as r e c e n t ly  suggested  by Park and Howlands) ( 2 ) „  A s l i g h t  

w idening of th e  u ln a  ( th e  w r i s t  was th e  p a r t  chosen fo r  rad iography in  

each case) was nex t seen , and then , g ra d u a l ly ,  the  normal c l e a r ly  defined
■tlower ends of  th e  s h a f t s  o f  the  u ln a  and ra d iu s  became i n d i s t i n c t  and 

showed some degree o f  i r r e g u l a r i t y .  The changes were u s u a l ly  e a r l i e r  and 

more severe  i n  the  ulna* Park and Howland (3) d e sc r ib e  a f r in g e  o f  f in e ,  j

t h r e a d - l i k e  p ro lo n g a tio n s  from the  end of th e  s h a f t  as a  s ig n  o f  advancing \

r i c k e t s .  In  my experience  t h i s  phenomenon occurs , no t as a s ig n  o f  

p ro g re s s in g  r i c k e t s ,  bu t as one o f  th e  f i r s t  s igns o f  h e a l in g  (See 

i l l u s t r a t i o n  ) . As th e  d is e a se  advances th e  ty p ic a l  r a c h i t i c  p ic tu r e  

i s  seen , w ith  cupping and marked i r r e g u l a r i t y  of  the  ep iphysis  and gross 

change o f  s t r u c t u r e  o f  th e  bone o f  th e  s h a f t .

Delay in  the  appearance o f  c e n tre s  o f  o s s i f i c a t i o n  o f  the 

c a rp u s ,  ra d iu s  and u ln a  has no t been given prominence as a d ia g n o s t ic  

p o in t  as i t  i s  thought th a t  o th e r  c o n d i t io n s ,  such as g a s t r o - i n t e s t i n a l  troubles 

and m a ln u t r i t io n ,  in f lu e n c e  the  time o f  appearance o f  th e se  c e n t r e s .

C l i n i c a l l y . One looked f o r  th e  u su a l  s ig n s ,  delayed c lo s in g  o f  the 

f o n t a n e l l e s tfc ra n io ta b e 3 ,  delayed  o r  i r r e g u l a r  d e n t i t i o n ,  e p ip h y s ia l  

en largem ent, beading  o f  the  r i b a ,  and c u rv a tu re s  of  th e  long  bones. I  »

th in k  th a t  a  s l i g h t  enlargem ent o f  th e  ep ip h y s is  a t  th e  w r i s t  i s  the  

most co n s tan t  and e a r l i e s t  s ig n ,  bu t one must know the  normal thoroughly 

w e l l  b e fo re  d iagnos ing  th e  abnormal. The " r i c k e ty  ro s a ry " ,  in  my 

experience , bo th  as a n e g a t iv e  and a  p o s i t i v e  s ig n , i s  u n re li& b le  in  

th e  d iag n o s is  o f  e a r ly  r i c k e t s ,  and t h i s  s ig n ,  in  i t s e l f ,  was n o t used 

i n  t h i s  in v e s t i g a t io n .  Lawson Dick (3) i n  h i s  re c e n t  book, la y s  much 

s t r e s s  on the  p re se n ce  o f  c r a n io - ta b e s  as  an e a r ly  d ia g n o s t ic  s ig n :  

u n f o r tu n a te ly ,  I  d id  n o t a t  f i r s t  pay  any sp e o ia l  a t t e n t i o n  to  the  

p re se n ce  o r  absence o f  t h i s  s ig n ,  b u t when, in  th e  l a t e r  cases  I d id  

look  fo r  i t ,  t h i s  d id  n o t appear to  be a  common e a r ly  s ig n .

Symptoms o f  r ic k e ts  are described  by many w riters (4) as being u su a lly  

p resen t before any s ig n  or bone change can be d e tec ted . These w riters
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appear to  base t h e i r  views on th e  n u t r i t i o n a l  th eo ry  of the  

c a u sa t io n  o f  th e  d is e a s e ,  and claim  t h a t  f a i l u r e  to  th r iv e  

s a t i s f a c t o r i l y ,  and the occurrence of g a s t r o - i n t e s t i n a l  u p se ts  

a re  e a r ly  symptoms. My experience  has been th a t  th e re  a re  very 

o f te n  no symptoms a t  a l l  in  an uncom plicated  case  of r i c k e t s .  In  

many in s ta n c e s ,  I observed c h i ld re n  who continued  to  be plump, 

h e a l th y  look ing  and co n ten ted , w ith  a s t e a d i l y  in c re a s in g  w eight 

c h a r t  w h i l s t  su ccess iv e  rad iog raphs  showed p ro g re s s in g  r i c k e t s .

H ead-sweating, te n d e rn ess  o f  the  lim bs, g a s t r o - i n t e s t i n a l  

d is tu rb a n c e s  and f a i l u r e  to  t h r iv e  were conspicuous by t h e i r  

absence .

I .  THE OBSERVATION OF CHILDREN FOR A LONG PERIOD ON 

A DEFINITELY FAT SUFFICIENT DIET.

The system adopted i n  the  Royal H o sp ita l  fo r  S ick C h ild ren , 

Glasgow, by which many bab ies  d ism issed  from th e  wards a re  brought 

to the  h o s p i t a l  r e g u la r ly  as o u t - p a t i e n t s  u n t i l  they  a re  a year 

o ld  was o f  p a r t i c u l a r  advantage i n  c a r ry in g  ou t t h i s  p a r t  o f  the  

i n v e s t i g a t io n .

System o f  i n v e s t i g a t i o n . A lto g e th e r  55 b ab ie s  were observed on 

a s u f f i c i e n t  d i e t ,  some o f  them being  uhder o b se rv a tio n  from the  

age o f  a  few weeks. They were seen  weekly o r  f o r t n i g h t l y ,  weight

c h a r ts  b e in g  k ep t and c l i n i c a l  n o te s  made, and they  were r a d io 

graphed r e g u la r ly ,  u s u a l ly  once a  month. W rit ten  i n s t r u c t i o n s  

o f  th e  d i e t  were g iven to  th e  mothers and they  were ques tioned  

f re q u e n t ly ,  so t h a t  a l though  th e  c h i ld re n  were n o t under d i r e c t  

o b se rv a tio n  as in d o o r  c a se s ,  as i n  th e  experim ents d e sc r ib e d  

r e c e n t ly  by Miss Chick (5) one cou ld  be f a i r l y  su re  t h a t  th e  d i e t s  

p r e s c r ib e d  were be ing  a c tu a l ly  g iv e n . A ll those  cases  i n  w hich/
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th e re  was the  s l i g h t e s t  doubt were d iscarded* - 

S tandard  of f a t  i n t a k e . A s ta n d a rd  o f  normal f a t  in ta k e  

had to  be f ix e d  b efo re  any comparisons could be made* This 

was a r r iv e d  a t  by c a lc u l a t i n g  th e  amount of  cows milk re q u ire d  

a t  each month up to  1 year to  supp ly  th e  c a lo r ie s  needed 

(acco rd ing  to  R ubner's  s c a l e ) ,  ta k in g  th e  number of  grams of 

f a t  thus  s u p p lie d  as th e  id e a l  f o r  in ta k e ,  and d iv id in g  t h i s  

number by the  average normal w eight o f  a  c h i ld  o f  t h a t  age, to  

g ive a  s ta n d a rd  o f  grams o f  f a t  p e r  k ilogram  o f  body w eight 

f c r  each month up to  1 y ea r .  For example, a t  6 months 570 

c a lo r i e s  d a i ly  a re  r e q u i r e d .  Taking 1 ounce o f  m ilk to  be 

equal to  17 c a lo r i e s  we f in d  t h a t  30 ounces o f  m ilk d a i ly  would 

supp ly  510 c a l o r i e s ,  so t h a t  l e s s  than  4 drachms o f  sugar would 

be r e q u ire d  in  th e  day to  make up th e  c a lo r ie s  needed* 30 

ounces o f  m ilk would supply  27 grams o f  f a t ,  and 27 d iv id e d  by 

7 ( tak in g  7 kilogram s a s . t h e  average  normal w e i$ i t  o f  a  s ix  

months o ld  c h i ld )  i s  3 .9 .  That i s ,  a  supply  o f  3 .9  grams o f  

f a t  p e r  k ilogram  o f  body w eight i s  the  normal average f o r  a  6 

months o ld  c h i ld .  A 3# m ilk  f a t  was assumed th roughou t: t h i s

seems to  be a f a i r  assum ption , f o r  v ig i la n c e  on th e  f a t  co n ten t 

o f  town m ilk  i s  w e l l  s u s ta in e d ,  and a lthough  th e  a c tu a l  p u r i t y  

o f  th e  m ilk  may be f a r  from i d e a l ,  th a  f a t  c o n te n t  would appear 

to  be f a i r l y  c o n s ta n t .  The fo llow ing  f a c t s ,  k in d ly  s u p p lie d  by 

th e  Medical O f f ic e r  o f  H ea lth  f o r  Glasgow, b e a r  evidence o f  t h i s .  

Of th e  o f f i c i a l  samples o f  sweet m ilk  examined d u rin g  th e  p a s t  

y ea r ,  th e  average  monthly f a t  p e rc e n ta g e  amounted to  3 .4 ,  the  

low est monthly average  be ing  3 .3 8 ,  and th e  h ig h e s t  3 .6 2 . The 

average f o r  th e  6 w in te r  months approxim ated t h a t  fo r  th e  6 

summer months, be ing  3 .48$ f a t  i n  th e  form er and 3.64# f a t  in  

the  l a t t e r .  A f a t  p e rce n tag e  o f  2 .85  o r  l e s s  was g e n e ra l ly  

taken  as  th e  index f o r  p ro s e c u t io n  and o f  824 samples examined, 

only  23 p ro se c u t io n s  were u n d er tak en . That i s  to  say , 97.3# o f

/
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th e  samples o f  m ilk examined co n ta in ed  a l e g a l  s u f f i c ie n c y  o f  

fa t*  Nor can i t  be s a id  th a t  th e  m ilk so ld  in  the  poor c la s s  

d i s t r i c t s  i s  more l i k e l y  to  be d e f i c i e n t  in  f a t  than th a t  so ld  

i n  th e  b e t t e r  c la s s  d i s t r i c t s ,  fo r  the comparison o f  a n a ly s is  

o f  samples from th e  d i f f e r e n t  wards o f  th e  c i t y  shows no such 

d isc re p an c y . T herefo re , the  evidence i s  s t ro n g ly  in  favour 

o f  th e  s ta tem en t th a t  p r a c t i c a l l y  a l l  the  milk r e t a i l e d  i n  

Glasgow, bo th  in  summer and in  w in te r ,  co n ta in s  a t  l e a s t  3$ f a t ,  

and th e  assum ption of a 3$ f a t  s ta n d a rd  i n  th i s  in v e s t ig a t io n  

seems j u s t i f i e d .  In  33$ o f  the  c h i ld re n  who were observed on 

a  f a t  s u f f i c i e n t  d i e t  in  th e  w in te r  months a f u r t h e r  guaran tee  

i s  a f fo rd e d  by th e  f a c t  t h a t  the  m ilk was su p p lied  f r e e  o f  charge, 

under the  C orpora tion  R e l ie f  Scheme, from a w e ll  known d a i ry  

company, and t h a t  t h i s  m ilk , on rep ea ted  exam inations by the  

P u b lic  H ealth  Department, showed a monthly average of  3 .3$  f a t  

and was never  l e s s  than  3*2$ f a t .  The ques tion  o f  th e  p robab le

v itam in  co n te n t  o f  t h i s  m ilk  w i l l  be d isc u sse d  l a t e r .
TABLE TO SHEW AVERAGE HQSBflft FAT INTAKE.

Month •
" CSXOTTWr" 

required .
■ ABTOTOt-------
o f  milk  

in  ounces.

C&lOTiSB
supp lied  
by m ilk .

TOOTH®' o r  ■■
sugar in  day 
required to  

complete 
c a lo r ie s .

—T O -------------
in take
in
Grams.

1 . 370. 30. 340. 3 .0 1 8 .0 .

2 . 430. 33. 374. 4 .0 19 .8

3. 470. 34. 408. 4 .0 31.6

4. 510. 38. 476. 3 .0 25.2

5. 550. 30. 510. 2 .5 37 .0

6 . 570. 30. 510. 4 .0 37.0

7 . 590. 33. 544. 3 .0 38 .8

8 . 610. 33. 561. 3 .5 . j 39 .7 .

3 0 .6 .9 . 630. 34 . 578. 3 .0 .

1 0 . 630. 35. 595. 3 .5 31.5

; u . 650. 35. 595. 3 .5 . 31 .5
13. 670. 35. 595. 4 .5 . 3 1 .5 .
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The f a t  s u f f i c i e n t  d i e t  to  10 months o r  1 y ea r ,  c o n s is te d  of und ilu ted  

cowef m ilk , and a f t e r  th a t  a genera l d i e t  co n ta in in g  m ilk , soup, gravy 

and u s u a l ly  b u t t e r  was accep ted  as s u f f i c i e n t ,  s ince  i t  i s  d i f f i c u l t  both 

to  la y  down a d e f in i t e  normal s tan d ard  o f  f a t  in ta k e  a f t e r  a year and to
f-td- ft? cxac, ra fo

e s t im a te  the a c tu a l  in ta k e .  . ^  ,

B reast  fed c h i ld re n .  The fo llow ing  p a r t i c u l a r s  were a s c e r ta in e d  -  the 

m other’ s h e a l th  during  pregnancy and l a c t a t i o n ,  the  m other’s d ie t  during 

pregnancy and l a c t a t i o n ,  i f  the  f a th e r  were in  s teady  employment, and i f  

n o t ,  d id  the mother rece iv e  a f r e e  is s u e  of  food from th e  Corporation. I f  

th e  m other’ s h e a l th  and d i e t  had been and was good, and the  supply of breast 

m ilk  ample, then the  milk was accepted  as f a t  s u f f i c i e n t .  Because of the 

d i f f i c u l t i e s  and p o s s ib le  in a c c u ra c ie s  b e s e t t in g  the  a n a ly s is  of breast 

m ilk  t h i s  was not done as a r o u t in e ,  but in  3 cases c la sse d  as f a t  su ffic ien t 

the  re sp e c t iv e  a n a ly s is  were 3$, 3 .6$ and 2 .5 # . In  these  cases an effo rt  

was made to  o b ta in  the  whole o f  the  s e c r e t io n  fo r  34 hours from one breast, 

and a sample was taken from t h i s .

W hilst thus a ssu red  th a t  the  amount o f  f a t  p resen ted  to  the 

c h i ld  was s u f f i c i e n t ,  a n a tu r a l  c r i t i c i s m  would be th a t  i t  i s  not proved 

th a t  th i s  food i s  absorbed. But (1) There was an absence of diarrhoea and 

vom iting , the average weight c h a r t  shows a s teady  and normal r i s e  and 

th e  c h i ld re n  appeared to  be th r iv in g  w e l l .  (3) I t  has been shown by ;

Hutchison (6) th a t  th e re  i s  no d e f ic ie n c y  o f  f a t  a s s im i la t io n  in  r ic k e ts .  \

TABLE TO SHEW THE INCIDENCE AND SEVERITY OF 
RICKETS ON FAT SUFFICIENT DIEfST

Number Mature Number Percentage Percentage develop-
Season. of of develop developing ing  moderately

Cases. Feeding . in g R ic k e ts . severe  or severe
R ic k e ts . R ick e ts .

33. A r t i f i c i a l . 31. 91$. 69$.
W inter. 18. B rea s t . 13. 73$. 44$.

8. A r t i f i c i a l . 1. 13$. \
Slimmer. 6. B rea s t . 0 . 0$. } 0$.

I t  w i l l  be seen from the  above ta b le  th a t  o f  the  ch ild ren  

observed  during  the w in te r  months .over 90$ o f  those  on a  s u f f i c i e n t  

a r t i f i c i a l  d i e t  developed r i c k e t s ,  and o f  the  b r e a s t  fed  bab ies where
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t h e  f a t  a p p e a re d  to  be s u f f i c i e n t ,  o v e r  70p d e v e lo p e d  t h e  d i s e a s e *  In 

m ost  o f  t h e s e  t h e  f a t  i n t a k e ,  i n  grams p e r  k i l o ,  of body w e i g h t ,  was 

c o n s i d e r a b l y  h i g h e r  t h a n  t h e  norm al  a v e r a g e .

m o reo v e r ,  as w i l l  be seen from the  accompanying, radiographs, 

th e  d ise a se  was in  many cases se v e re .  In  th e  summer months, on the 

o th e r  hand, only 1 c h i ld  out o f  14 developed r i c k e t s ,  and th i s  was 

a f t e r  a p ro longed  i l l n e s s  in  h o s p i t a l .

A summary of th e  d i e t s  o f  th e  a r t i f i c i a l l y  fed ch ild ren  

deve lop ing  r i c k e t s  fo llo w s , and a lso  a d e t a i l e d  monthly ta b le  and a 

g ra p h ic a l  reco rd  o f  the  f a t  in ta k e .

This experim ent has d i f f e r e d  from t h a t  c a r r i e d  out recen tly  

by Miss Chick (5 ) in  t h a t  to  an o rd in a ry  f a t  s u f f i c i e n t  d ie t  she added 

cod l i v e r  o i l .  I t  i s  p o s s ib le  th a t  the  d i f f e re n c e  in  r e s u l t s  i s  due 

to  some c o n s t i tu e n t  of cod l i v e r  o i l  o th e r  than  th e  f a t  so lub le  A 

v i ta m in .  I t  may be s a id  t h a t  th e  m ilk  su p p lie d  to  th e se  ch ild ren  was 

n o t  t e s t e d  fo r  th e  f a t  so lu b le  v itam in  o r  growth f a c t o r .  But the 

ev idence o f  the  p resence  o f  th e  v itam in  was given by the  normal growth 

o f  th e se  c h i ld r e n .  The t e s t i n g  fo r  v itam in  co n ten t o f  th e  milk 

s u p p l ie d  to  c h i ld re n  in  the  c i t y  would be a very  b ig  ta s k .  I f  the 

m ilk  f a t  i s  p r e s e n t  in  s u f f i c i e n t  amounts i t  seems f a i r  to assume that 

th e  a t ta c h e d  v itam in  i s  a l s o  p r e s e n t .  The q u es tio n  o f  the  p ossib le  

v a r i a t i o n  o f  th e  v itam in  c o n te n t  o f  cow*s m ilk  a t  d i f f e r e n t  seasons 

o f  th e  yea r  i s  d isc u sse d  more f u l l y  l a t e r  on in  t h i s  p ap e r ,  but in  any 

c a se  any such v a r i a t io n  would no t e x p la in  th e  h igh  inc idence  of rickets 

i n  b r e a s t  fed  babies*  The m others o f  th e se  c h i ld re n  were on a 

good g e n e ra l  d i e t  c o n ta in in g  anim al f a t ,  and were n o t ,  th e re fo re ,  / 

dependent on t h e i r  consumption o f  cows m ilk  f o r  a  supply of  vitamin. 

C onc lusions .

1 . Cases~of severe r ic k e ts  occurred in  ch ild ren  under observation on 

a d ie t  whether natural or a r t i f i c i a l  which contained the normal 

s u f f ic ie n c y  f a t ,  and th e re fo re , apparently o f  the fa t  so lub le A 

v itam in . I t  fo llo w s ,, th e re fo re , that the d e f ic ie n c y  o f  th is  vitamin 

cannot be an in d isp en sab le  fa c to r  in  the production o f  the d isea se .

2 . The d ie ts  were w e ll balanced and d id  not con ta in  an excess o f
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2# (Ccntd#)

carbohydrate# Improper d i e t  or excess o f  carbohydrate  do not 

th e re fo re  appear to  be necessary  e t i o lo g ic a l  fac to rs#

3# In  c h i ld re n  in  whom the onse t and p ro g ress  of  r ic k e ts  was 

observed symptoms and s igns of no t th r iv in g  and of g a s tro 

i n t e s t i n a l  d is tu rb an ces  were r a r e .

4# The seasonal inc idence  of the d ise a se  was marked, p ra c t ic a l ly  

every case developing in  the f i r s t  q u a r te r  o f  the  year#

5. In  a few cases w£re r i c k e t s  had developed during  the f i r s t  

w in te r  o f  l i f e  and had h ea led  during  the summer th e re  was a relapse 

during  th e  second w in te r ,  as shown by rad iog raphs , bu t without any 

f u r th e r  s ig n  or symptom#

I I .  TEE OBSERVATION OF CHILDREN FOR LONG PERIODS ON FAT

DEFICIENT DIET.

This ob se rv a tio n  was conducted in  e x a c t ly  the  same Way 

as in  the  one J u s t  d esc r ib ed , bu t in s te a d  o f  th e  o rd inary  f a t  

s u f f i c i e n t  d i e t ,  a  d i e t  d e f i n i t e l y  d e f i c i e n t  in  f a t  was given, by 

p r e s c r ib in g  m ixtures of 1$, 1*5$, and 3$ f a t ,  th e  1.5$ mixture, 

Von P i rq u e tU  d i e t ,  be ing  the one u s u a l ly  given# To make up the 

req u ired  number of  c a lo r ie s  la rg e  amounts of  carbohydrate had to 

be given . The cases were d iv id ed  in to  w in te r  and summer groups, 

and the fo llow ing  ta b le  shows the  re s u l t s #

TABLE TO SHEW THE INCIDENCE AND SEVERITY 
OF RICKETS ON EAT DEFICIENT DIETS#

Season#
lumber

o f
Cases#

Nature
o f

Feeding#

Number
develop
in g
R ick ets.

Percentage
developing
Rickets#

Percentage
developing
moderately
severe or
severe
Rickets#

Number
of

doubt
fu l
oases#

Winter#

\
17.

4 #
A r t if ic ia l#
B reast.

13.
3 .

70$
75$

41$
33> 1#

Summer# 13# A r t i f lo ia l . 1 . 6$ 0# 3.
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Winter c a s e s : -  The percentage developing r ick e ts  i s  s l ig h t ly  lower 

than that in  the ch ildren  observed on a fa t  s u f f ic ie n t  d ie t , as i s  also  

the percentage o f severe or moderately severe cases* This i s  a l l  the 

more s tr ik in g  when one considers that the d efic ien c y  o f fa t  in  the d iets, 

as shown in  the tab les in  the appendix, i s  considerably greater than what 

i s  l ik e ly  to occur in  the usual d ie t  given by the mother when not under 

medical guidance* Moreover the large amounts o f carbohydrate given 

and the consequent rapid growth should, according to the deficiency  

theory, have made these d ie ts  pre-em inently rioket-producing*

In the ch ildren  remaining free  from r ic k e ts , the d ie t  wag 

continued fo r  from 3 to 4 months*

In the one doubtful case , the ulna was not quite normal when 

the d ie t  was commenced (the d ie t  having been fa t  s u f f ic ie n t  up to that 

date)* A fter 4 months on poor fa t  d ie t  there was a s l ig h t  increase 

in  the widening o f the lower end o f the ulna but not a d e f in ite ly  

r a c h it io  condition* Further observation  was prevented by the ch ild fs 

death from bronchopneumonia*

Bummer Cases: -  I t  w i l l  be seen that only 1 ch ild  out o f  13 developed 

r ic k e ts , and th is  was a s l ig h t  oase in  a ch ild  who had been kept in  

h o sp ita l for metabolism experiments* I t  i s  o f  In te r e s t  that a 

recrudescence o f the r a c h it ic  con d ition  occurred in  the ch ild  the 

fo llow in g  spring on a fa t  r ich  d iet*

P r a c t ic a lly  a l l  the d ie ts  were 1*5$ fat* The amount of 

carbohydrate wato very la r g e , and the periods on the d ie t  were long, 

ranging from 3 to 7 months and averaging 5£ months* One ch ild  

received  phosphorus w h ils t  on the d ie t ,  but sin oe the others who had 

no phosphorus a lso  remained free  from r io k e ts , th is  does not a ffec t  

the issue*  2 cases have been c la ssed  as doubtful because the 

radiograph, although probably n egative for r ic k e ts , i s  not ju st 

a b so lu te ly  normal* N either o f  these ch ild ren  showed any c l in ic a l  

s ig n , each having 6 te e th  and a w e ll c lo sed  a n ter io r  fon tan e lle  at 

9 or 10 months and they were standing stro n g ly  w ith  support*

Complete d ie t  d e ta ils  and graphs o f  fa t  in tak e w i l l  be found 

in  appendices C and 0* /
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SOME DETAILS OF CHILDREN REMAINING FREE FROM 
- RICKETS ON A FAT POOR D I E T ^ ____

A. W inter.

Name.

1. Mary Angus.

Age when 
d i e t  
commenced.

8 months.

3. A le x .L id d e ll .  * 7
i

3. Jean Syme.

4. T h o s .W ill is .

B, Summer.

3

8

D uration  of  ~ 
feed in g  on 
f a t  poor d ie t .

3 months.

4 »

4 "

1 . F ranois  Muir.

3 . Edward Farmer.

3 . Marg.McMonigal.

4 . Thelma Winning.

5. Chae.Lockhart.

6 . Robert 
W illiamson.

7. Sarah Doyle.

8 . Robt. McPake.

9 . J a s .  p a ic e .

4 months.

9

3

3

3

«

■

R

R

3

4

3 months. 

6 »

3

7

7

5

■

«

it

it

7

4

DOUBTFUL CASES.
A. W inter.

1 . Mary 3
HciLlingfeorth.

B. Summer.

1. Mathew Shannon,

4 months. 4 months.

Negative Radiographs

At 9 th ,1 0 th ,1 1 th  and 
14th months.

A t . 7,t ^ i 8 t h ) 9 th , 10th, 11th, 
and 13th months.

At 6 th  month.

At 13th and 15th months.

At 7 t h , 8 th  and 13th 
months•

At 4 th ,9 th  and 10th 
months,

At 10th , 13th, 14th months.

At 3 r d ,4 t h ,5 t h ,8th  and 
10 th  months.

5 th
A tA6 t h , 8t h  and 10th  months 

At 3 rd , 5 th , and 7th months

At 2nd ,4 t h , 6 th ,7 th ,  and 
9 th  months.

At 2nd, 7 th , and 9th months 

At 3 r d ,7 th  and 8th  months.

Radiograph was suspicous 
f o r  r i c k e t s  when d ie t  
commenced. A very 
s l i g h t  f u r th e r  widening 
o f  th e  lower end of 
e ln a  was apparen t a t  end 
o f  d i e t  p e r io d .

3 months. I 7 months. I a +  j _ « ..
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DOUBTFUL CASES (C on td .)

B* Summer*

r
Name. |

Age when 
d i e t
commenced.

D uration  of 
feed in g  on 
f a t  poor d i e t .

Negative Radiographs.

1«Mathew Shannon. 

3 .John  S u n te ra .

3 monthB • 

5 1

7 months* 

5 »

At end of d ie t  period 
rad iograph  showed 
s l i g h t  widening of 
lower end of ulna*
No c l i n i c a l  evidence 
o f  r i c k e t s .

Query very s l ig h t  
widening of u lnar  
e p ip h y s is .  No 
c l i n i c a l  evidenoe 
o f  r i c k e t s .

i



/ v » T  T ) E . F I C I E N T  Z ) t £ T .

R  R D lo C fA f fP H  OF CfiSE ibi  W H / C H  A / C X E T S  THE S t f / m E f l

obi n  f r t  Q e f / c/e /v t  T^ie t :

0lt*eo Qu/#A/ %

R  ffQ iO C /flf ip H S  Ci-ffZSET) 'fiou& T F i/L  O f  Ch / l O B E *  OV  

F f f r  ? )E F iC l£bJT  7^ /E T  'Q u A /N C }  TH E  ^i/bObOE^0

h*TTne« J phhSumtvE '£



-1 1 -

Conclusions

1 . The percen tage  o f  c h i ld re n  developing r i c k e t s  under observation

both i n  summer and w in te r  was lower i n  those on a f a t  poor d ie t  

than on a f a t  r i c h  d i e t .

3 . In  the  summer months 76$ o f c h i ld re n  fed f o r  long p e r io d s  on a

d i e t  very  d e f i c i e n t  in  f a t  remained f re e  from a n y 'su s p ic io n  of 

r i c k e t s .  Lack of f a t ,  and so presumably o f  f a t  so lu b le  A in  

the  d i e t  cannot th e re fo re  be a necessa ry  f a c to r  i n  th e  production 

o f  r i c k e t s .

3 . These d ie t s  con ta ined  very  la rg e  amounts o f  ca rbohydrate . Excess 

o f  ca rbohydra te , th e r e fo r e ,  does n o t  appear to  p red ispose  to 

r i c k e t s .

4 . The seaso n a l e f f e c t  i s  ag a in  s t r i k i n g l y  shown in  the  low summer 

ino idence  of th e  d is e a s e .

I I I .  THE INVESTIGATION OF DIET HISTORIES FROM BIRTH 

OF DEFINITELY RACHITIC CHILDREN, WITH SPECIAL 

REFERENCE TO ITS PROBABLE FAT CONTENT.

In  t h i s  p a r t  o f  th e  i n v e s t ig a t io n  the  p a r t i c u l a r s  of 

th e  p rev io u s  d i e t  had to  be e l i c i t e d  from the  m other, and much 

care  had to  be e x e rc ise d  to  g e t  t h i s  in fo rm atio n  as a c c u ra te  as 

p o s s ib le ,  many oases having to  be r e j e c te d  on t h i s  account.

The s ta n d a rd  o f  f a t  s u f f i c ie n c y  adopted was th a t  used in  the  two 

p rev io u s  i n v e s t ig a t io n s .  In fo rm atio n  a s  to  w hether th e  f a th e r  had 

been i n  s te ad y  employment, i f  he had had unemployment allowanoe, and 

i f  a  f r e e  i s s u e  o f  C orpora tion  m ilk  had been o b ta in ed  was a lso  taken 

i n to  c o n s id e ra t io n .  In  b r e a s t  fed  c h i ld re n ,  th e  same p a r t i c u l a r s  

were e l i c i t e d  a s -d e s c r ib e d  p re v io u s ly .  S ince some o f  th e  ch ild ren  

had been on p a te n t  foods d u ring  th e  f i r s t  yea r  o f  l i f e ,  th e  average 

In ta k e  o f  f a t  from th e se  a t  th e  v a r io u s  months had to  be a s c e r ta in e d .  

This was done by weighing i n  grams th e  amount ad v ised  by the  makers
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to  be used in  the day and then  e s t im a tin g  th e  f a t  in  th i s  by 

u s in g  th e  ta b le  o f  a n a ly s is  by Dr. E. Eronson g iven in  Thomson, s 

•D iseases  o f  C h ild ren11. The es t im a tio n s  fo r  th e  more commonly 

used foods a re  shown in  the  appendix. A case showing any 

d e f ic ie n c y  fo r  more than 6 weeks a t  any p e r io d  i s  c la sse d  as 

d e f i c i e n t .  Since the  p r o te c t iv e  in f lu e n c e  o f  b r e a s t  milk 

a g a in s t  r i c k e t s  i s  o f te n  spoken o f ,  p a r t i c u l a r  a t t e n t i o n  has been 

p a id  to  the  d u ra t io n  o f  b r e a s t  feed in g  i n  th e se  r a c h i t i c  ch i ld ren .

The r e s u l t s  a re  shown in  th e  fo llow ing  t a b l e s : -



Fumber 
o f  

C a s e s .

D u r a t i o n  o f  
b r e a s t  

f e e d i n g .

Fo l low ed  by 
f a t  s u f f i c i e n t  

d i e t .

Followed by 
f a t  d e f i c i e n t  

d i e t #

13 3 LlCn t b s 8 5
3 4 fi 0 3
2 5 n 1 1
3 6 ft 2 1
1 7 ti 0 1
4 8 ft 3 1
7 9 n 6 1
4 10 n 4 0
1 11 tt 1 0

17 12 n 16 1
12 Over 12 ii 9 _ a
66 50 16*

t
1

i . e .  76# | i »6 • 3 4 •

TABLE SHO^UG PROPORTION OF RACHITIC CHILDREN RECEIVING SUITABLE 
BREAST MILE FOR LESS THAU 3 MOITTHS. FOLLOWED B? ARTIFICIAL SUFEltimT

OR DEFICIBUT BIET.

Humber 
o f  C ases .

Fo l low ed  by 
f a t  s u f f i c i e n t  

d i e t .

Fo l low ed  by 
f a t  d e f i c i e n t  

d i e t .

17 7 10

TABLE SHOWIHG PROPORTIOH OF RACHITIC CHILDREN FED FROM BIRTH 
ON ARTIFICIAL FAT SUFFICIENT OR FAT DEFICIENT DIET!

• Number 
o f  Cases.

Fat s u f f i c i e n t  
d i e t .

P a t d e f ic ie n t  
d ie t*

39 11 18.

N.B. I n  th e  above t a b le s  i f  the  b r e a s t  m ilk  i s  considered 

to  have "been d e f i c i e n t ,  th e  oase i s  p u t  i n  the  f a t  d e f ic ie n t  group.
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So t h a t  o f  113 c a se s  i n v e s t i g a t e d ,  t h e  d i e t  a p p e a re d  to  have been 

s u f f i c i e n t  i n  58, i . e .  30$.

The d e g re e  o f  d e f i c i e n c y  o f  f a t  i n t a k e  i n  t h e  d e f i c i e n t  group 

was e s t i m a t e d ,  3 d e g re e s  o f  d e f i c i e n c y  b e i n g  a d o p t e d : -

1 .  S l i g h t  " Less  t h a n  3Op ; o r  40$ f o r  l e s s  t h a n  3 months .

3 .  M odera te  z 30$ -  40$ f o r  o v e r  3 m onths .

3.  Marked -  Over 40$.

The f o l l o w i n g  t a b l e  g i v e s  t h e  r e s u l t s

T ota l number 
o f  r a c h i t i c  
c h i ld re n  
r e a re d  on 
f a t  d e f i c i e n t  

d i e t .

Degree of  f a t  d e f ic ie n c y  in  d i e t  o f  r a c h i t i c  children.
Slisshls. I3.Q2L. Moderate(30-40?<>; Marked (over 40%

Humber
of

c a se s .

Humber 
o f  

c a s e s .

Humber
of

cases .
$

44 11 25$ 13 30$ SO 45$

C o r re la t io n  o f  s e v e r i ty  o f  r i c k e t s  w ith  th e  d i e t .

Of 68 c h i ld re n  developing  r i c k e t s  on a f a t  s u f f i c i e n t  d i e t ,  38 were severe 

c a s e s ,  i . e .  48$.

Of 44 c h i ld re n  developing  r ic k e t3  on a f a t  d e f i c i e n t  d i e t ,  20 were severe 

c a se s ,  i . e .  45$.

Summary o f  R e s u l t s : -

1* In  30$ o f  th e  cases in v e s t ig a te d ,  the d i e t  appeared to  have been

s u f f i c ie n t*  This i s  a l l  the more s t r i k i n g  in  view o f  the high

s ta n d a rd  of normal f a t  in ta k e  adopted .

3 . 30$ o f  th e se  r a c h i t i c  c h i ld re n  had been b r e a s t  fed  to  10 months or

more, and in  88$ o f  th e se  the  b r e a s t  had been followed by an

a p p a re n tly  s u f f i c i e n t  d ie t*

3 . The p e rcen tag e  o f  severe  cases  was s l i g h t l y  h ig h e r  in  the f a t

s u f f i c i e n t  than in  th e  f a t  d e f i c i e n t  group.

C onclusions . The d is e a s e  appeared to  have developed as re a d i ly  in

c h i ld re n  on f a t ' s u f f i c i e n t  d i e t s  as  on f a t  poor d i e t s .  In  f a c t ,  r ic k e ts

was found w ith  alm ost any d i e t ,  whether th e  in d is c r im in a te  one given by 
th e  c a re le s s  mother, o r  th e  a p p a re n t ly  w e ll  balanced  one o f  the ca re fu l
m other. Many c h i ld re n  had had m ilk  and b u t t e r  d a i ly  in  continuance of
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a d i e t  f a t  s u f f i c i e n t  to the time of weaning. One c h i ld  showing 

d e f i n i t e  r i c k e t s  a t  1 year had been g e t t in g  2 p in t s  o f  milk d a l ly  

d i r e c t  from a farm in  the  coun try . S evera l had been given cod l iv e r  

o i l  emulsion a t  various p e r io d s .

From a c o n s id e ra t io n  of th e  above d a ta  i t  w i l l  be seen tha t 

i n  t h i s  p a r t  o f  the  in v e s t ig a t io n  the  evidence i s  decided ly  against 

the  id e a  o f  the  f a t  so lu b le  A v itam in  be ing  r e l a t e d  to the  e tio logy 

o f  r i c k e t s .

Late  R ick e ts .

During the  course of  the  in v e s t ig a t io n  I  met w ith two cases

which I cons idered  to  be l a t e  r i c k e t s .  The fo llow ing  i s  a synopsis

o f  the h i s t o r i e s  and f in d in g s ,  and rad iographs  a re  shown:-
9

Susan B e l l , a e t .  5 .12 years  was brought w ith  the complaint of 

p a in s  in  the  le g s  and s t i f f n e s s  in  w alking  of 9 months dura tion . 

F eed ing . B reast to  1 y e a r ,  then good g en e ra l  d i e t  w ith  almost 2 p in ts

m ilk ,  b u t t e r  and soup d a i ly .  At 2 years meat was added. Had continued

on a good d i e t  w ith  m ilk , b u t t e r  and meat, and th e re  had been no change 

i n  d i e t  p reced in g  the  p r e s e n t  i l l n e s s .
3

Development. 1 s t .  to o th  c u t  a t  10 months. Walked alone a t  1.T3, 

and continued  to  run about u n t i l  5 years o ld .

C l in ic a l ly  th e re  was ten d ern ess  o f  th e  l e g s ,  e p ip h y s ia l  enlargement

a t  w r i s t s  and an k le s ,  s l i g h t  cu rv ing  o f  t i b i a e  and a  ro sa ry .

X ray  o f  w r i s t  o s s i f i c a t i o n  w ell  advanced in  ca rpus . Lower end of 

ra d iu s  and more e s p e c ia l ly  o f  u ln a  i r r e g u l a r ,  w ith  a reas  suggestive 

o f  o s te o p o ro s is .

Wassermann R eaction  was n e g a t iv e .

This c h i ld  was p u t  on to  massage, th e  d i e t  rem aining u n a l te re d ,  and 

th e  improvement was r a p id .  W ithin a month the  p a in s  had gone, and 

she was runn ing  about a g a in .  Radiographs showed improvement.

7
2 .  Agnes Hamilton# a e t .  9 . r2  y e a rs ,  was adm itted  to  h o s p i ta l  fo r  

te ta n y  and p y e l i t i s .  She had been q iii te  w ell  u n t i l  6 months
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p re v io u s ly  when she began to  complain of p a in  and weakness in  h e r  le g s ,

3 months l a t e r  te ta n y  developed,
3

F eed ing . B reast to  1 ,13 , Then genera l d i e t  w ith  £ p in t  milk, soup,

gravy and margarine* D iet had n o t a l t e r e d  before  i l l n e s s  commenced.
6̂

Development. 1 s t  to o th  a t  6 months. Walked a t  l .T s  y e a rs .  

C l in i c a l ly .  Marked e p ip h y s ia l  enlargem ent, cu rv ing  o f  t i b i a e  and 

f ib u la e ,  ro sa ry ,  F .P .

X Hay o s s i f i c a t i o n  o f  carpus norm al. D e f in i te  r i c k e t s .

Death occurred  from pyonephrosis a few days a f t e r  adm ission.

I I I . a .  THE OBSERVATION, IN THE SPRING MONTHS, OF APPARENTLY 

NORMAL BABIES OF LESS THAN 1 YEAR OF AGE.

For t h i s  purpose 55 b ab ies  were observed. These were babies 

brought to  the  d isp en sa ry  f o r  c ircu m cis io n  o r  fo r  some o th e r  ailm ent 

such as a m ild a t t a c k  o f  d ia r rh o e a .  They were a l l  radiographed in  

th e  sp r in g  months and some o f  them were observed during  the  ensuing 

summer months, be ing  seen r e g u la r ly  and c l i n i c a l  no tes  made, and were 

rad iographed  ag a in  a t  th e  end of the  summer. No* a ttem p t was made to 

a l t e r  th e  d ie t  o r  hygiene, b u t any d i e t e t i c  changes made by the mother 

were reco rded . From th i s  p a r t  o f  the in v e s t ig a t io n  i t  was hoped to : -

1 . To g e t  some id e a  of  th e  in c id en ce  o f  r i c k e t s  i n  poor c la s s  ch ild ren  

l e s s  than  1 y ea r  o ld .

3 . C o r re la te  the  in c idence  o f  r i c k e t s  w ith  exac t d e t a i l s  o f  d i e t .

3. Note th e  p ro g re ss  o f  r i c k e t s  during  th e  summer months.

R e s u l t s : -

1 . Inc idence  o f  r i c k e t s . Of 55 bab ies  observed, 51$ showed d e f in i t e  

rad io g rap h ic  evidence o f  r i c k e t s  and 5$ were d o u b tfu l .  I t  i s  o f  

i n t e r e s t  t h a t  i n  many in s ta n c e s  th e  c l i n i c a l  s igns  were s l i g h t  and, 

i n  p r a c t i c a l l y  every case , th e re  was no symptom. In  probably  50$ 

o f  th e  cases  th e  o rd in a ry  ro u t in e  exam ination would have passed  the 

c h i ld  as being  normal, and even a f t e r  see in g  th e  rad iograph , I  could 

no t be su re  in  one or two cases  o f  any d e f i n i t e  c l i n i c a l  s ig n .

One o r  two o f  th e se  bab ies had been accep ted  f o r  experim ents on the

/
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c a lc iu m  and p h o sp h o ru s  c o n t e n t  o f  th e  "blood i n  norm al  c h i l d r e n  when 

t h e  r o u t i n e  r a d i o g r a p h  showed e v id e n c e  o f  r i c k e t s .  H ere ,  a g a i n ,  a 

d e g r e e  o f  e p i p h y s i a l  e n la rg e m e n t  a t  t h e  w r i s t  I found t o  be t h e  most 

c o n s t a n t  e a r l y  s ign* The age i n c i d e n c e i s  o f  i n t e r e s t  i n  t&at  -35.7$ 

o f  t h e  c a s e s  r i c k e t s  was p r e s e n t  a t  o r  b e f o r e  S months and was observed 

as e a r ly  a s  3^ months*

Schmorl (?) i n  the e x a m in a t io n  of 386 c h i ld re n  dying between 

th e  ages o f  3 months and 4 y e a rs ,  found s igns  of  r i c k e t s  in  90$, and of 

33 c h i ld re n  aged 3-3  months, 60$ were r a c h i t i c .  From these  f ig u re s  and 

from those o b ta ined  in  t h i s  i n v e s t ig a t io n ,  i t  i s  obvious th a t  the  m ajority  

o f  th e  babies in  the  p o o re r  c la s s e s  show evidence o f  r i c k e t s  a t  some 

p e r io d ,  and t h a t  i n  many cases the  d is e a se  i s  p re s e n t  be fo re  the c h i ld  i s  

S months old* I f  the very p o o re s t  c l a s s  o f  c i t y  d w e lle r  were taken, the 

in c id en ce  would p robab ly  be much h ig h e r .

3 .  C o rre la t io n  o f  the  in c idence  o f  r i c k e t s  w ith  the  d i e t : -

Table to  show r e s p e c t iv e  numbers on f a t  s u f f i c i e n t  
and  f a t  d e f i c i e n t  d ie ts '  i n  c h i ld re n  showing evidence

o f  r i c k e t s .

F a t  in  
d i e t .

Nature o f  D ie t . Number o f  
c h i ld re n .

Percentage

S u f f i c i e n t .

E n t i r e ly  b r e a s t  fed*
B reas t fo llow ed by cow ^ m ilk . 
E n t i r e ly  on cow*s m ilk .
F u l l  cream Glaxo and co w ^  m ilk . 
F u l l  cream Glaxo e n t i r e l y .

iS :  i

! :  i 
1 . )

78.5$.

D efic ien t*
E n t i r e ly  b r e a s t  fed .
Cow*s m ilk  in  i n s u f f i c i e n t  c(uantit 
N e s t le ’ s m ilk .

1 2 * \ i  es * 2. )
| 3 . )

21.5$.

I t  w i l l  be seen from the  above t a b le  and from the  d e ta i le d

d i e t  sh ee ts  which fo llow  th a t  r i c k e t s  occu rred  on a la rg e  v a r ie ty  o f  

d i e t s ,  and in  78*5$ o f  th e  c a se s ,  th e  d i e t  should  have con ta ined  an 

ample supply o f  the  f a t  so lu b le  A vitamin*

3 . Noting th e  p ro g re ss  o f  r i c k e t s  d u ring  the  summer months*

This i s  d e a l t  w ith  i n  d e t a i l  i n  th e  nex t s e c t io n  o f  the  in v e s t ig a t '  

io n  under the  heading o f  "C hildren  rem aining  u n t r e a te d ."

I t  may be no ted  here  th a t  o f  16 r a c h i t i c  b ab ies  observed d u r i m r j l
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the  summer months, ta d io g ra p h ic  h e a l in g  occu rred  in  a l l  bu t one,and th a t  

a t  the end o f  th e  summer the c l i n i c a l  3igns were absen t or- very s l i g h t  in  

more than h a l f  the cases %

Conclusions*

1* l .O f  a s e r ie s  of 'ap p a ren tly  normal bab ies  under 1 year  o ld ,  51$ showed 

rad io g rap h ic  evidence o f  r ic k e ts*

2. C l in ic a l  s ig n s  were very s l i g h t  and were no t p re s e n t  in  a l l  the cases. 

Symptoms were r a r e .

3 .  In  35*7$ of the cases r i c k e t s  was p r e s e n t  b efo re  6 months.

2 . There was no apparen t c o r r e l a t io n  between the in c id en ce  o f  r ic k e ts  

and th e  n a tu re  o f  th e  d i e t .  R ickets  occurred  on a la rg e  v a r ie ty  of 

d i e t s  and in  78.5$ o f  the cases th e re  appeared to  be f a t  s u f f i c i e n t .

3 . In  94$ o f  th e  c a se s ,  rad io g rap h ic  and c l i n i c a l  improvement occurred 

du ring  the  summer months, even when th e  d i e t  remained u n a l te re d .
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DIET OF BABIES SHOTTING T71DIUTCE OF RICKETS. 

A. F a t  s u f f i c i e n t .

ITame.

1• John Adams.

2. Eenry Bryan.

3U Joan Kerr.

4 . Jane -Howlands.

5. F ra n c i8 Taylor.

6. Edward W allace.

7. Joseph Agnew.

8. James Brady.

9. John C o le t ta .

lO .Ilary King.

1 1 .A rchibald  McCrae.

1 2 .Hugh McGuire.

1 3 .M atilda McEwan.

1 4 .John McKinney.

1 5 .James Wilson.

1 6 .M argaret Patoson .

1 7 .George Syme.

18.David W allace.

19.Laurance Lawson.

. 30. William Lang.

Age.

8 months .  

6 w

10

7

13

4 i

9

7

8

13

5

10 

10

10

9

6

Ei e t .

B r e a s t  to  12 when W.M, 
2 t o  3 p i n t s .

w.:,:. 13 t o  20 o u n c e s .  
(Weight = 5 . 3  k i l o s . )

Degree
o f

R ickets .

Moderately
severe.

B r e a s t  to  13 ,  when S i s t e r  
L a u r a ’ s food  w i t h  W.M.

2
B r e a s t  to  12 ,  Glaxo *(F.C) 
and W.M. 10 o u n c es .
Cod L i v e r  O i l  3 drachms d * i l y ,  
from S /1 2 .

2
B r e a s t  t o  1 2 ,  t h e n  S i s t e r  
La/ura’ s food  w i t h  W.M.

B reast only (3.4$ f a t )
6

Glaxo ( F .C . )  to  12, then 
W.M. 2 to  3 p i n t s .

W.M. 3 p i n t s .
3

Glaxo to  12, then W.M.
3 p i n t s .

B reast on ly .
2

B reast to  12. S i s t e r  
L au ra’ s food w ith  W.M.

6
W.M. 1 p i n t .  By 12, l £  
p i n t s  and then  2 p i n t s .

B reas t on ly  (2 .9$  f a t )

Glaxo ( F .C . )

B reas t to  14 days. Then 
W.M. 1 p i n t  (Weight s
4 ,k i l o s . )

B reast to  9 months. Then 
W.M. 3 p i n t s .

2
B reast to  12. S i s t e r  
L aura’ s food w ith  W.M. 
to  3 then  3 p in t s  W.M. 

12
2

B reas t  to  13. S i s t e r  
L aura’ s food w ith  W.M. 
to  3 Then 2 p in t s  W.M. 

12

W.M. 2 p i n t s .

B reas t to  6 weeks. Then 
S i8t e r  Laura’ s food w ith  
W.M.

Severe.

D efin ite .

S l i g h t

(ov
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EIET OF BABIES SHOWING EVIDENCE OF PICKETS (C ontd .) 

A. Fat s u f f i c i e n t  (C o n td ,)

Name. Age. D ie t .
Degree

o f
Rickete.

31* James M illigan , 7 months. B reast to  5 weeks. Then 
W.M. 2 p i n t s .

S l ig h t .

22.Jaines Simpson. 4£ " W.M. l i  p in ts* n

B. Fat d e f i c i e n t .

Name. Age, D ie t .
Degree

of
r ic k e ts .

1* John McGregor. 3}  months. B reas t (1*1/5 f a t ) Moderately
severe.

2 . Charles Boyd. 11 " W.M* about 1 p i n t . D efin ite .

3. Margaret D ailly .

4 . Edward Murray.
i

5. V io le t  O’Rowke.

6. J e s s i e  Muir.

8 "

4 "

11 » 

11 "

B reast (food sca rce )  
supplemented from 
5 i  w ith  W.M. 6 ounces.
I s

2
W.M. 1 p i n t  to  13, then  
N e s t l e ’ s Milk.

3
B reas t to  12, then  W.M. 
up to  Ij- p i n t s .

4
A llenbury No.l to  13.

N e s t ie ’s Milk to  
p r e s e n t .

it

n

tt

S l ig h t .

N o te ;-  In  a l l  cases S i s t e r  L aura’s Food g iven  w ith  W.M* according 

to  d i r e c t io n s  (see ta b le  of  a n a ly s is  of P a te n t  Foods)*
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IV. COMPARISON OF THE EFFECTS OF TREATMENT WITH VARIOUS MEASURES.
________________________________ •  9 f t  __________________________  ______ , , r —

Improvement in  the  r a c h i t i c  c o n d it io n  was gauged by both

rad io g rap h ic  and c l i n i c a l  evidence and i t  i s  necessa ry  here  to  s t a t e
*

b r i e f l y  the  rad io g rap h ic  and c l i n i c a l  s igns which I considered  to  be 

evidence of h e a l in g .

1. Radiographic s i  gens of h e a l in g . The s tudy  of a la rg e  number of 

rad iographs  taken during  t h i s  in v e s t ig a t io n  shows th a t  in  the process of 

h e a l in g ,  the f i r s t  d e p o s it io n  o f  lim e s a l t s  i s  in  the  c a r t i l a g e  on the 

e p ip h y s ia l  s id e  o f  th e  t r a n s i t i o n a l  zone. Park and Howland (2) have 

r e c e n t ly  d esc r ib ed  t h i s ,  confirm ing Schmorlfs h i s t o lo g ic a l  f in d in g s .  

F in g e r - l ik e  p ro cesses  extend down from th e  ragged end of the  s h a f t  through 

in to  th e  t r a n s i t i o n a l  zone, which g rad u a l ly  becomes more opaque as the 

calcium  i s  d e p o s ite d .  The d i s t a l  p a r t s  o f  these  p rocesses  u n i te  to form 

a l i n e  and th i s  l i n e  demarcates th e  new end o f  th e  s h a f t .  A thickening 

o f  th e  periosteum  goes on s im u ltaneously  w ith  th e se  changes, and, should a 

f r a c tu r e  be p r e s e n t ,  the  d e p o s i t io n  o f  calcium around i t  i s  w ell marked. j 

This mass o f  new bone in  th e  t r a n s i t i o n a l  zone would appear to  be, fo r  a 

t im e, denser than  the  r e s t  o f  the s h a f t  and a c l e a r ly  cu t l i n e  i s  present

a t  th e  l e v e l  where h e a l in g  commenced. This w hite  l i n e  appears to p e r s i s t  

f o r  a long p e r io d  a f te rw a rd s ,  and gives in d ic a t io n ,  in  an otherwise normal 

bone, of a p rev io u s  r a c h i t i c  condition* G radually  th e  excess of calcium 

i s  absorbed, th e  s h a f t  becomes f a i r l y  uniform  in  d e n s i ty  throughout i t s  

whole le n g th ,  i t s  s t r u c t u r a l  d e t a i l  becomes more apparen t and the ends I

a re  narrowed and smoothed o f f  in to  t h e i r  normal sh a rp ly  defined  appearance. 

The o s s i f i c  c e n tre s  become more d i s t i n c t ,  and f r e s h  ones may appear. 

R eference to  th e  rad iographs shown w i l l  dem onstrate  th e se  p o in ts .

2. O l in ic a l  s ig n s  o f  h e a l in g .  W hilst th e  time taken fo r  th e  c h ild  to • 

walk unsupported  was used as th e  main c l i n i c a l  t e s t ,  no tes  were a lso  kept 

o f  th e  e ru p tio n  o f  t e e th ,  dec rease  in  s i z e  o f  th e  fo n ta n e l le s ,  lessening 

o f  th e  e p ip h y s ia l  en largem ents, and a ls o  o f  the  c h i l d ’s h e a l th  in  general.

The s t r i c t l y  l o g i c a l  d iv is io n  o f  th e  scheme o f  trea tm ent in  

t e s t i n g  th e  . f a t  s o lu b le  A h y p o th e s is  should  be (1) E f fe c ts  o f  treatm ent 

on a  f a t  s u f f i c i e n t  d i e t .  (3) E f f e c ts  o f  t rea tm en t on a  f a t  d e f ic ie n t  d ie t .  

S ince most o f  th e  c h i ld re n  who were t r e a t e d  were on a mixed d ie t ,  i t  would J|
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have been a ma,tter o f  co n s id e rab le  d i f f i c u l t y  to  a rrange  a f a t  poor- 

d ie t*  4 cases a re  d escr ibed  where t h i s  was p o s s ib le .  In  most cases 

the  p rev ious  d ie t  was continued when trea tm en t v;as commenced, but in  one 

c la s s  la rg e  amounts o f  f a t  so lu b le  A co n ta in in g  substance were given, 

i n  th e  form c f  cod l i v e r  o i l  and b u t t e r ,  w h i ls t  in  the  o th e r  c la ss  

e n t i r e ly  d i f f e r e n t  c u ra t iv e  measures were adopted , and no a d d i t io n  was 

made to  the f a t  so lu b le  A in take*  Llassage, phosphorus and v io le t  rays 

were used . C ontro ls  were  kept under o b se rv a tio n  because o f  the well 

known tendency to  spontaneous h e a l in g  o f  r i c k e t s  during  the summer* I t  

was endeavoured to  keep th e  d ie t  o f  th e se  c h i ld re n  unchanged, although 

o th e r  f a c to r s  such as f re sh  a i r ,  e x e rc is e  and g enera l hygiene could 

n o t ,  o f  course , be a c c u ra te ly  c o n t ro l l e d .

In  o rd e r  th a t  the d e t a i l s  of t rea tm en t could be more s t r i c t l y  

su p e rv ised  34 c h i ld re n  were adm itted  to  th e  Koval H o sp ita l  fo r  Sick 

C h ild ren , Glasgow, and 11 o f  th e se  were t r e a t e d  in  the  Country Branch 

o f  the  H o sp i ta l .  Every e f f o r t  was made tc  have th e se  in -door cases 

as comparable as p o s s ib le  in  t h e . s e v e r i t y  of th e  d isease*  All indoor 

cases  were on a g en e ra l  d i e t  co n ta in in g  l j  p in t s  m ilk , gravy# margarine, 

and 3 oz . meat. Those c h i ld re n  on cod l i v e r  o i l  trea tm en t had b u t te r  

in s te a d  o f  margarine*

Treatment w ith  Cod L iver O il .

Norwegian cod l i v e r  o i l  was used , t h i s  being  supp lied  e i th e r  

a t  the  H o sp ita l  o r  a t  the  D ispensary , and ca re  was taken th a t  the out

p a t i e n t s  rece iv ed  the  supply r e g u la r ly .

Treatment was commenced w ith  3 drachms and in c reased  to

1 ounce d a i ly .  The c h i ld re n  t r e a t e d  i n  h o s p i t a l  were kept in  th e i r

c o t s , so t h a t ,  to  a  c e r t a i n  e x te n t ,  t h e i r  amount o f e x e rc ise  was lim ited .

1* D efin ite  improvement occurred in  93$ o f  th e  indoor cases and

in  83$ o f the outdoor Cases, i f  the tr e a tm e n t  extended to  3 months or more* 

3 ,  This occurred equally  in  summer or w in ter .

3* _fhe a v era g ep erfb d _neoeeeery to  produce normal bones in  a severe

oae* was about ’5 month*.
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4. The a c t io n  was no t sc s p e c i f i c  a.s th a t  claim ed by Sh ip ley , Park,Simmonds 6 

LlcCcllum (6)  in  r a t s ,  a.nd by Park and Howlands (2 ) in  c h i ld re n .  Radiographs 

a re  shown of a c h i ld  (Me::. Sherry) who, a f t e r  co n s tan t adm in is tra tion

o f  cod l i v e r  o i l  f o r  9 months s t i l l  showed d e f i n i t e  r i c k e t s .

5. There was l i t t l e  d if fe re n c e  in  the r e s u l t s  o f  the ch ild ren  t re a ted  in  

h o s p i ta l  and those t r e a t e d  in  the  Country Branch.

C l in ic a l  R e su lts .

1 . These were d isa p p o in t in g  and the improvement was not nearly  so 

marked as the ra d io g ra p h ic .

2 . Of the indoor p a t i e n t s  20$ walked alone in  3^ months or more, w hilst 

46.6$ showed only s l i g h t  or very s l i g h t  improvemeht, even a f t e r  a period 

ex tend ing  in  one case to 7 months.

3 . Improvement was most marked in  c h i ld re n  t r e a t e d  as o u t-p a tien ts  and 

l e a s t  marked in  those  t r e a t e d  in  h o s p i t a l .

Treatment w ith  lias sage.

To i n - p a t i e n t s ,  massage was given fo r  about h a l f  an hour da ily  

every  second day, and the c h i ld  was encouraged to be on h is  f e e t  as much 

as p o s s ib le .  The c h i ld re n  t r e a t e d  a t  D ispensary a tten d ed  th ree  times 

weekly.

In  th e  o u t - p a t i e n t s  the  d i e t  remained unaltered .

Radiographic R e su l ts .

1 . In  summer the  improvement was as d e f in ite  as that obtained with 

ood l iv e r  o i l  and the time taken to obtain  normal bones was o f about the 

same duration , that i s ,  5 months.

2 . £n w inter there wae u su a lly  no or only very s l ig h t  improvement. In 

25$ o f the oases the improvement wae p ligh t*  In 2 c a ses ,  however, one 

in -door and one out-door, there was d e f in ite  improvement.

3 . There wae very l i t t l e  d iffer en ce  in  r e su lts  in  the 3 groups -  out

p a t ie n ts , trea ted  ln ,h £ e $ lta l ,  and trea ted  in  the Country Branch. 

C lin ic a l Results*.

1 . Improvement was much more marked and more constant than in  the cod
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£• SO $ o f  t h e  i n - d c c r  c a s e s  w a lked  a lo n e  i n  S m onths ,  and i n  o n ly

3-3$ o f  th e  i n - d c o r  c a s e s  was t h e  improvement  o n ly  s l i g h t . *

3 .  Of IS  c a s e s  t r e a t e d  as  o u t - p a t i e n t s  a t  t h e  D is p e n s a ry  100$ walked

a l o n e  i n  3 to  6 w eeks .

4 .  Of a l l  g roups  improvement was l e a s t  marked i n  the  in -p a t i e n ts ,  and

t h e r e  was l i t t l e  d i f f e r e n c e  be tween  t h o s e  t r e a t e d  i n  h o s p i t a l  and those

t r e a t e d  i n  t h e  c o u n t r y .

T re a tm e n t  by massage a t  t h e  D i s p e n s a r y .

The r e s u l t s  i n  t h i s  group a r e  so s t r i k i n g  t h a t  a  s l i g h t l y  

more d e t a i l e d  d e s c r i p t i o n  may be  p e r m i s s i b l e .  The massage was given  

by  t h e  S i s t e r  i n  c h a r g e  o f  t h e  M edica l  D ep ar tm en t ,  and i t  i s  l a r g e l y  

due t o  h e r  e n th u s ia s m  and p a t i e n c e  t h a t  t h e  r e s u l t s  a r e  so good, f o r  

t h e  p e r s o n a l  e lem en t  e n t e r s  c o n s i d e r a b l y  i n t o  t h i s  form o f  t r e a tm e n t .

The m oth e rs  were i n s t r u c t e d  t o  c o n t i n u e  t h e  massage  a t  home and to  

"keep  t h e  c h i l d r e n  on t h e i r  f e e t . "  A l l  t h e  c a s e s  t r e a t e d  were s e v e re ,  

and  t h e  r e s u l t s  were  u n i f o r m l y  good,  and th e  a v e ra g e  p e r i o d  b e fo r e  they  

were  w a lk in g  a l o n e  was 1 month.  M oreover ,  t h e  improvement i n  th e  

g e n e r a l  h e a l t h  was as  marked as  t h e  improvement i n  t h e  r i c k e t s .

Dr. Leonard F ind lay  ( 9) has a l re a d y  re p o r te d  a s e r ie s  of cases t re a te d  

in  t h i s  way, and the r e s u l t s  of the p r e s e n t  in v e s t ig a t io n  correspond 

c lo s e ly  w ith  h i s .  By many te a c h e rs  th e  trea tm en t o f  a c t iv e  r ic k e ts  

by r e s t  and even by s p l i n t in g  o f  th e  lim bs i s  s t i l l  advocated, and i t  

i s  looked on as l i t t l e  l e s s  than  c r im in a l  to  p u t  a  c h i ld  w ith  ac tiv e  

r i c k e t s  on to  h is  f e e t  d a i ly  and to  endeavour to  make him walk. The 

foundation  o f  t h i s  te a c h in g  appears to  be i n  th e  f e a r  th a t  deform ities 

may develop or th a t  e x i s t in g  ones may be made worse. I t  has been 

p o in te d  out by Dr. F ind lay  t h a t  t h i s  does no t happen. C e rta in ly ,  in  

th e  p r e s e n t  in v e s t ig a t io n ,  comparing th e  c h i ld re n  t r e a t e d  by massage 

and kept on t h e i r  f e e t  a l though  th e  rad iographs  showed severe r ic k e ts  

w ith  those  t r e a t e d  w ith  cod l i v e r  o i l  u n t i l  th e  bones were f a i r l y  normal 

b e fo re  having much w eight p u t  on the  l e g s ,  th e  amount o f  deform ity  i s  

c e r t a i n l y  no more marked i n  th e  one case  than  i n  th e  o th e r .

Treatment w ith  Phosphorus.
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d e f i n i t e  c o n c l u s i o n s  b e i n ;  drawn. The p h o sp h o ru s  was g iv e n  e i t h e r  

i n  p i l l  f o r a ,  c o f e n c i n g  w i t h  l / l O O t h  g r a i n  and i n c r e a s i n g  to  l / 5 0 t h  

g r a i n  t h r e e  t i m e 3 d a i l y  o r  as  t h e  o i l  o f  p h o sp h o ru s  3 minims to  5 

minims i n  o l i v e  o i l  t h r i c e  d a i l y .

E a d io a r  an h i c a l l y . h e a l i n g  p r o g r e s s e d  d u r i n g  t h e  summer months and th e  

b o n e s ,  i n  a s e v e r e  c a s e ,  became norm al  i n  a b o u t  5 m onths .  Only one 

c h i l d ,  an  o u t - p a t i e n t ,  was t r e a t e d  f o r  a  s u f f i c i e n t l y  l o n g  p e r i o d  i n  

t h e  w i n t e r ,  and i n  t h i s  c a s e  t h e r e  was no improvement i n  4 months.

I n  t h e  few c a s e s  which  i t  was g i v e n ,  p h o s p h o r a t e d  cod l i v e r  o i l  d id  

n o t  seem to  i n f l u e n c e  t h e  r a t e  o f  h e a l i n g  any more m arked ly  than  d id  

cod  l i v e r  o i l  a l o n e *

C l i n i c a l l y .  W h i l s t  c l i n i c a l  improvement  was p r e s e n t  i n  th e  o u t 

p a t i e n t s ,  i t  was p r a c t i c a l l y  a b s e n t  i n  2 c h i l d r e n  t r e a t e d  i n  h o s p i t a l  

f o r  4 and  S months r e s p e c t i v e l y .  These c h i l d r e n  were  on a  good d i e t ,  

b u t  t h e i r  amount o f  e x e r c i s e  was l i m i t e d .  At t h e  end o f  t h e  p e r i o d  

o f  t r e a t m e n t  when t h e  bones  o f  t h e s e  c h i l d r e n  had  become a lm ost  normal, 

one c o u ld  o n ly  w a lk  w i t h  c o n s i d e r a b l e  s u p p o r t ,  and t h e  o t h e r  made no 

' a t t e m p t  t o  s t a n d  even when s u p p o r t e d .

To summarize t h e n : -

1 .  Eone h e a l i n g  o c c u r r e d  d u r i n g  t h e  summer.

3 .  There  was p r a c t i c a l l y  no c l i n i c a l  improvement.

I t  had been hoped to tr e a t  a f a i r l y  l a r g e  number o f  c h i l d r e n  

th ie  method during the w inter months, but u n f o r t u n a t e l y  measles
i

developed in  sev era l o f  the ch ild ren  se le c te d  for  t r e a t m e n t  and the  

m ateria l was lo s t*  In one case only was t h e  method g iv e n  a  rea lly  

f a ir  t r i a l  in  the w in ter and in  th is  c h ild  the radiographic improve

ment was marked, and there.w as a lso  d e f in i te  c l in i c a l  improvement .  The 

radiographic improvement was w e ll marked in  3 months and was q u i t e  as
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d e f i n i t e  as th a t  ob ta ined  w ith  cod l i v e r  o i l ,  bu t i t  i s  obviously 

im possib le  to g e n e ra l iz e  on such a sm all number o f  cases

C hildren  rem aining u n tre a te d .

In th ese  cases no in s t r u c t io n s  were given to the p a re n ts ,  

and the  d i e t  remained unchanged. The r e s u l t s  f a l l  in to  3 sharply  

d e f in e d  groups o f  a .  Summer, b . W inter ca ses .

a .  Sum/nfir, l .  Radiographic improvement was p re s e n t  i n  100$ o f  the
c a s e s ,  and in  a few cases where the  bone changes were 
m odera te ly  se v e re ,  the h e a l in g  was as marked as in  
c h i ld re n  re c e iv in g  cod l i v e r  o i l  or o th e r  th e rapeu tic  
m easures.

C l in ic a l  improvement was p re s e n t  in  39$ of the .cases.

b . W inter. 1. Radiographic improvement was p re s e n t  in  only 23$ of
th e  c a se s ,  and i n  th e se  th e  improvement was very s l ig h t .  

No case wae observed in  which d e f i n i t e  improvement 
occurred .

2* ' C l in ic a l  improvement was p r a c t i c a l l y  absen t.

O bserva tion  du ring  th e  summer months of young r a c h i t i c  b a b ie s •

16 o f  the  r a c h i t i c  bab ies  observed in  the  in v e s t ig a t io n  3a 

(o b se rv a tio n  o f  ap p a re n t ly  normal b ab ie s )  were fo llow ed during the 

summer months: no tes  were kept o f  t h e i r  d i e t  and they  were a l l

rad iog raphed  aga in  a t  the  end o f  the  summer, when the  fo llow ing  re s u l t s  

were found*

R e s u l t s .

a .  R ad iograph ic* 1* In  69$ o f  the cases the  bones were normal or
alm ost norm al.

2 . In  94$ th e re  was d e f i n i t e  evidence of h ea lin g .

b* C l i n i c a l . 1 . In  94$ o f  the  -cases c l i n i c a l  improvement was
d e f i n i t e .

3* In  38$ th e re  was no s ig n  nor symptom of r ic k e ts  
to  be found.

The 1 child^whose r a c h i t i c  c o n d i t io n  became worse during 

th e  summer months developed m easles i n  June . A fte r  d ism issa l  from

h o s p i t a l ,  he was on a good d i e t  bu t l iv e d  i n  a sunk basement, dark
d i r e c t

and in s a n i t a r y ,  and q u i te  in a c c e s s ib l e  t o As u n l ig h t .  Moreover, the 

m other was i l l  and was unable  to  ta k e  th e  c h i ld  ou t to  the  f re s h  a i r .  

P i e t . In  44$ o f  th e  cases th e  d i e t  was unchanged from th a t  in
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C/Jâ s Qf. ĉu- y>xjfi?o c(a*)lr,y
t̂ r

-JlOT}L - 2-3
-Jldy ' 2-0
fiujusr : 2*6

: *■//

.

/ o  Vi ,1

■ Ai l
/£ . /%. **-



'To S h o w  H £ f l L j N C j  i n  S o w e r  o n  /? Poo/? f / f r  Q / e t :

f l .  \ J \ / i t h o o t  o T H e . f i  - r & e f t T w e - H T '  E ^ c e p r  P d ^ / s / ^ C f  f ^ e s h  p? / a .

Eli*-.
cdhhell̂

lorn
’ jz>c\J-u*\+ J

$S/Q<1 /&.vi. /X'X> //. v m . a u .
/"/&>-?Urt Cjf cryi  Ol. / '  6 ^  ol'ttX:, Oi~JcjUCf tv.CJ Q ‘ A t ?0.

£ Qcc. c/yOJt-of- / W p o o l clttC  CC.Se<b j

/<f. / X  - M ,

P>. P H O S P H O f i ^ S  s 9 d T ) £ ' d  T o  Q l £ T  [ o l t L  P t o s / A O H T / . d ) ,

EO *JPAT)
fiOUQAft'/

ftcJo-H a+
£ AaA &c C+4 Qr%

#>M\
cAjdJst*h Po a.

\A*r PijfyAA'’ yj,cr 
*jfhK P̂ OSp̂ tfAtiS,

g M. Z* STsn. a *

M f i i k c d  A e * l ,^ j  4£CMi>4tc( d c a ^ t f  a /> ‘V,ofi u>At^ +Ae cA,?U 

U>A$ £>-vn a. /-E ^  yla.-h 'Ynl'iU-ujt. x Wct-A a-yy pCLT~ trrt'&A-C~
& A ‘A (jVcivyyS J-ffj pi?a.

/g \tni ■



r i c k e t s  had developed and in  100p o f  th e se  c h i ld re n  rad io g rap h ic  

and c l i n i c a l  s igns of h e a l in g  were marked.

C onclusions.

1* Marked rad io g rap h ic  and c l i n i c a l  improvement occurred  during 
th e  summer months w ithou t th e  d i e t  be ing  in  any way a l te r e d  
from th a t  on which r i c k e t s  had developed, and w ithou t applying 
any th e ra p e u t ic  m easures.

2 . In  the  one c h i ld  who d id  no t improve during  th e  summer, the 
h y g ien ic  co n d itio n s  were extrem ely un favourab le .

3 . 'A lm ost 40fo o f  the b ab ie s  who showed d e f i n i t e  evidence o f  r ic k e ts
in  the  3pring  months showed no rad io g rap h ic  nor c l i n i c a l  signs 
nor any symptom a t  th e  end o f  the  summer. Had these  babies come 
under o b se rv a tio n  fo r  th e  f i r s t  time a t  th e  end o f  the  summer, 
t h e i r  p rev io u s  r a c h i t i c  c o n d i t io n  would n o t have been suspected.

Treatm ent on Fat D e f ic ie n t  D ie t*

An o b se rv a tio n  was made on 4 c h i ld re n  w ith  r i c k e t s  Vho were 

o f  s u i t a b l e  age to  be kept on a poor f a t  d i e t .  A ll fo u r  were observed 

d u r in g  th e  summer months, 3 being  p u t  on a 1*5$ f a t  m ix tu re  and no 

o th e r  trea tm en t g iven except th a t  th e  mothers were adv ised  to  take 

them out to  th e  f re s h  a i r  as much as  p o s s ib le ,  w h i l s t  th e  fo u r th  had 

a 1 .5$  f a t  m ix tu re  and, in  a d d i t io n ,  3 minims o f  th e  o i l  o f  phosphorus 

th r e e  tim es d a i ly .

R e s u l t s .

Radiographic and c l i n i c a l  improvement was marked in  100jt 

o f  th e  cases* and although th e  degree o f  r i c k e t s  had been moderately 

se v e re ,  the bones were almost notmal by the end of the  summer.

H ealing  was not mere ra p id  nor complete in  the  c h i ld  rece iv in g  

phosphorus than  in  the  o th e r s .
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Conclusions*

The main p o in t  to  be decided  here i s  whether th e  evidence i s  

in  favour o f  th e  f a t  so lu b le  A vite^nin being  e s s e n t i a l l y  connected w ith  

r i c k e t s  o r  not* Does th e  supp ly ing  o f  t h i s  v itam in  in  la rg e  amounts 

always le ad  to  h e a l in g  o f  th e  d is e a s e ,  o r  on the o th e r  hand, i s  th is  

h e a l in g  in f lu e n c e d  by o th e r  f a c to r s ?  I t  does no t n e c e s s a r i ly  follow, 

o f  co u rse , t h a t  th e  supply ing  of an element whose d e f ic ie n c y  has le d  to 

th e  development o f  a p a th o lo g ic a l  c o n d it io n  w i l l  always cure the  condition . 

S t i l l ,  on g en e ra l  grounds, th e  v itam in  should have a d e f i n i t e  cu ra t iv e  

e f f e c t ,  h e a l in g  should  be more marked when i t  i s  p re se n te d  in  la rg e  

amounts, and c e r t a in ly ,  h e a l in g  should' no t p ro g re ss  when i t  i s  defic ien t*  

Cod l i v e r  o i l  i s  looked on as th e  ty p ic a l  f a t  so lu b le  A con ta in ing  

su b s tan ce , and many workers have dem onstrated  the b e n e f i c i a l  r e s u l t s  o f  

cod l i v e r  o i l  on c a lc i f i c a t io n *  That th e se  a re  due to i t s  f a t  so luble 

A co n ten t i s  no t proved, and th e  f a c t  th a t  h e a l in g  was seen to progress 

on a d i e t  o f  low f a t  so lu b le  A con ten t would appear to  show th a t  i t  i s  

no t th e  v itam in  which i s  th e  im portan t fac to r*  This in v e s t ig a t io n  

su p p o rts  the  p rev io u s  f in d in g s  t h a t  cod l i v e r  o i l  has in  most cases a 

d e f i n i t e  a c t io n  i n  b r in g in g  about c a l c i f i c a t i o n ,  and i t s  c h ie f  advantage 

l i e s  i n  the  f a c t  th a t  i t  produces th e se  changes du ring  th e  w in te r  months, 

a p e r io d  during  which h e a l in g  i s  d i f f i c u l t  to  a t t a i n  by o th e r  methods*

The ta b le s  o f  r e s u l t s  and th e  rad iographs shown w i l l  dem onstrate th a t  

t h i s  a c t io n  does no t always occu r, and th a t  th e re  a re  cases which r e s i s t  

th e  trea tm ent*  C l in ic a l ly  th e  r e s u l t s  w ith  cod l i v e r  o i l  were d isappoin t

in g ,  e s p e c ia l ly  in  those  c h i ld re n  where the  amount of ex e rc ise  was 

l im ited*

Summary:

1* Marked spontaneous h e a l in g  o f  bones and c l i n i c a l  improvement was 

observed  d u ring  th e  summer months* T herefore a l l  summer r e s u l t s  

shou ld  be d iscarded*

3* The f a c t  thIHt th e  d i e t  remained u n a l te r e d  in  th e se  u n tre a te d  cases , 

and th a t  the  d i e t  o f  c h i ld re n  o f  t h i s  c l a s s  who a re  over 1 year o ld  

co n ta in s  very  l i t t l e  m ilk  o r  f a t  so lu b le  A c o n ta in in g  substances does 

n o t favour the  view th a t  t h i s  spontaneous h e a l in g  i s  due to  any



3 . in c re a s e  in  the  v itam in  con ten t o f  the  d i e t  du ring  the  summer
(C o n td .)

months.

3. D e f in i te  rad io g rap h ic  improvement fo llow s the  a d m in is t ra t io n  

of cod l i v e r  o i l ,  both i n  summer and w in te r ,  bu t the  a c t io n  

i s  not s p e c i f i c .

4 .  C l in ic a l  improvement w ith  cod l i v e r  o i l  i s  no t commensurate

w ith  the rad io g rap h ic  improvement.

5. D e f in i te  ra d io g ra p h ic  improvement occurred  i n  th e  w in te r  months

w ith  measures such as v io l e t  rays  and massage, which would appear 

to  be in  no way connected w ith  th e  f a t  so lu b le  A v itam in .

6. The most marked c l i n i c a l  improvement was o b ta in ed  w ith  massage,

7 . H ealing  p ro g re ssed  i n  c h i ld re n  on a d e f i n i t e l y  f a t  d e f ic ie n t  

d i e t ,  whose f a t  s o lu b le  A con ten t must have been extremely low.

CORRELATION OF RADIOGRAPHIC WITH CLINICAL FINDINGS.

G enera lly  speaking, I found th a t  i n  t h i s  s e r i e s  of cases, the 

s e v e r i t y  of th e  bone l e s io n  was comparable w ith  th e  c l i n i c a l  s e v e r i ty  

o f  the  d is e a s e .  T his , however, i s  by no means u n iv e r s a l ,  and i t  has 

been a l re a d y  shown th a t  cases  t r e a t e d  w ith  cod l i v e r  o i l  i n  th e  w in ter  

show d e f i n i t e  rad io g rap h ic  and very l i t t l e  c l i n i c a l  improvement w h ils t  

th o se  t r e a t e d  by massage show marked c l i n i c a l  and very l i t t l e  radiographic 

improvement. Thus th e  fo llo w in g  com binations may occur

1. Healed or  alm ost h ea led  bones w ith  only s l i g h t  c l i n i c a l  improvement. 

3 .  L i t t l e  o r  no bone h e a l in g  w ith  marked c l i n i c a l  improvement, and 

th e  c h i ld  w alking a lo n e .

One does no t expect th e  rad io g rap h ic  and c l i n i c a l  improvement to 

a b s o lu te ly 'o o in c id e ,  bu t s t i l l  i t  would seem reasonab le  to  expect th a t  

a f t e r  a  c h i ld  has been w alking  a lone  fo r  6 months or more and has been 

i n  good g e n e ra l  h e a l th ,  th e  bones should  be f a i r l y  normal. The converse 

t h a t  th e  bones may s t e a d i l y  h e a l  w h i l s t  th e re  i s  no r e a l  c l i n i c a l  improve

ment i s  even more d i f f i c u l t  to  u n d ers tan d . Does t h i s  mean th a t  calcium 

m etabolism , as evidenced by o s s i f i c a t i o n ,  has become normal, but th a t  

r i c k e t s  s t i l l  remain? The fo llow ing  oase h i s t o r i e s  w i l l  i l l u s t r a t e
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th e se  p o in t s .

1* E.W. had phosphorus ad m in is te red  fo r  6 months in  h o s p i t a l ,  and

a t  the  end o f  th a t  time th e  rad iographs approximated th e  normal,

y e t  c l i n i c a l l y  th e re  was no improvement: th e  c h i ld  made no

a ttem pt to  s tand  and the limbs were very  te n d e r .

3 . 0 . McD. had massage a t  th e  D ispensary  and walked a lone  in  6 weeks.

A fte r  t h a t ,  she kept very  w ell  and was running about a l l  day

long , y e t  a rad iog raph  taken  9 months l a t e r  s t i l l  showed a

m oderately  severe  degree o f  r i c k e t s .

Cases of th e  l a t t e r  type suggested  to  me th a t  i t  might be o f  i n t e r e s t

to  see  the c o n d i t io n  o f  the  bones i n  o ld e r  c h i ld re n  w ith  s igns of

"hea led  r i c k e t s "  who had been w e ll  and ru n n in g  about a lone  fo r  a long

p e r io d .  A ccordingly e ig h t  c h i ld re n  were rad iographed  who had been

brought to  the  D ispensary f o r  some o th e r  com pla in t. Some of

th e se  c h i ld re n  had been w alking a lone  fo r  1̂ - years and a  degree of

genu valgum o r varum, o r  a  s l i g h t  e p ip h y s ia l  enlargement were the

only  rem aining s ig n s  o f  r i c k e t s .  A ll the  rad iog raphs  were taken in

th e  w in te r  months and in s t e a d  o f  th e  normal bones I  expected  to  f in d ,

the  changes were q u i te  d e f i n i t e  i n  every  oase and i n  some were as

sev ere  as those  i n  c h i ld re n  making no a ttem p t to  s ta n d .  For example,
4

rad iographs a re  shown o f  tw ins aged 3.T3 y r s .  I t  w i l l  be seen th a t  

th e re  i s  l i t t l e  d i f f e re n c e  i n  th e  s e v e r i t y  o f  th e  bone l e s io n s ,  ye t 

th e  g i r l  (A.McK.) could only s tan d  w ith  much support and had never 

walked a lo n e , w h i l s t  h e r  b ro th e r  had been running  about a lone fo r  

l £  y e a rs .  H ealing  occurred  i n  bo th  th ese  c h i ld re n  d u ring  the  

fo llo w in g  summer. The tendency f o r  bone changes to  r e tu r n  during  

th e  w in te r  w ithou t any c l i n i c a l  s ig n  or symptom has a l re a d y  been 

spoken o f .

CRITERIA OF CURE IN RICKETS.

What, th e n , i s  to  be our o r i t e r i o n  o f  the  a r r e s t  o f  the  

r a c h i t i c  p ro cess?  I s  the  c h i ld  cured  who has f a i r l y  normal bones but 

i s  unab le  to  s ta n d ;  and has th e  o h l ld  s t i l l  got a c t iv e  r i c k e t s  who i s

/
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running about and appears  tc  be very w e ll ,  bu t whose bones show 

m oderate ly  severe  changes? I f  i t  i s  adm itted  th a t  r i c k e t s  i s  a 

g en e ra l  d is e a s e ,  and th a t  th e  bone changes a re  only a m an ifes ta tion?  

then  so soon as th e  genera l h e a l th  becomes good and the  c h i ld  runs 

about f r e e l y  one i 3  j u s t i f i e d  i n  say ing  th a t  the d is e a se  i s  a r r e s te d  

even a lthough  the  rad iographs s t i l l  show d e f i n i t e  r i c k e t s .  The f a c t  

t h a t  c l i n i c a l  improvement can be so marked w h i l s t  o s s i f i c a t i o n  remains 

d e f i c i e n t ,  and th a t  th e  converse a ls o  o ccu rs , seems to  me to  in d ic a te  

t h a t  th e  h e a l in g  of r i c k e t s  may not be so in t im a te ly  a s s o c ia te d  with 

th e  p u t t i n g  r i g h t  o f  calcium metabolism as has been though t. With 

r e fe re n c e  to  t h i s  ques tion  o f  calcium  metabolism the  rad iographs of a 

g i r l  M. McG,, aged 2.12 y re .  a re  o f  i n t e r e s t .  This g i r l  was adm itted 

to  h o s p i t a l  on the  29th September, 1921, f o r  bronchopheumonia, having 

been i l l  f o r  14 days b efo re  adm ission . The whole oSueef o f  the i l l n e s s  

in  h o s p i t a l  was a f e b r i l e ,  a lthough  th e re  was d e f i n i t e  co n so lid a t io n ,  

and th e  c h i ld  was on gen e ra l d i e t .  In  a rad iog raph  o f  the  ch es t 

taken on adm ission the  o u t l in e  o f  th e  upper end o f  th e  humerus wae 

q u i te  norm al. Succeeding rad iog raphs  showed p ro g re s s iv e  d e c a lo i f ic a t io n  

u n t i l ,  7 weeks l a t e r ,  th e re  was a c t u a l l y  marked cupping o f  the  bone. 

• R e c a lc i f ic a t io n  then  recommenced and a rad iog raph  taken  1 month l a t e r  

showed d e f i n i t e  h e a l in g .  The c h i ld  had r a c h i t i c  s t ig m a ta ,  and & 

rad io g rap h  o f  th e  w r i s t  showed a moderate degree of r i c k e t s .  A 

com p lica tin g  f a c to r  was in tro d u ce d  by the  p resen ce  o f  a  p o s i t iv e  

Wassermann r e a c t io n .  What then  was the  cause o f  t h i s  a c t iv e  

d e c a l c i f i c a t i o n ?  Diet cannot be in c r im in a te d ,  nor can th e  confinement 

consequent on th e  i l l n e s s  f o r  th e  c h i ld  had h a rd ly  ever been taken out 

o f  th e  house "during the  p re c e d in g  months, owing to  th e  mother being 

b l in d .  Was th e  d e c a l c i f i c a t i o n  due in  some way to  the  pneumonia’p e r  se’; 

perhaps  by a c t io n  o f  to x in s?  R ecen tly  Gr$ve and Vines (lo) have deduced 

th a t  th e  io n ic ,c a lc iu m  o f  th e  b lood becomes d e f i c i e n t  in  cases where a 

ch ron ic  toxaemia i s  p r e s e n t ,  and c la im  c o n s id e ra b le  success  in  trea tm ent 

by p a r a th y ro id  th|rapy.* I f ,  th e n , a  c o n d i t io n  o f  calcium metabolism 

and o f  o s s i f i c a t i o n  s im i la r  to  t h a t  found i n  r i c k e t s  can be produced
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in  t h i s  way, th a t  i s ,  by to x in s ,  i s  i t  n o t conce ivab le  t h a t  the

d is e a s e  i t s e l f  may be caused in  a s im i la r  way?

C onclusions .

1 . The rad io g rap h ic  and c l i n i c a l  p i c tu r e s  i n  r i c k e t s ,  w h i ls t  

showing g en e ra l  agreem ent, o f te n  show marked v a r i a t i o n s .

3 . The v a r i a b i l i t y  o f  o s s i f i c a t i o n  under d i f f e r e n t  c o n d i t io n s ,  in  

so f a r  as one can ac ce p t  o s s i f i c a t i o n  as an index o f  calcium  

metabolism, suggests  t h a t  th e  d is tu rb a n c e  o f  calcium  metabolism 

may be a concom itant o f  r i c k e t s  r a th e r  than th e  prim ary  change.

HYGIENIC CONDITIONS IN THE HOUSES OF RACHITIC CHILDREN#

W h ils t  i n v e s t i g a t in g  th e  d i e t  h i s t o r i e s  o f  d e f i n i t e l y  

r a c h i t i c  c h i ld re n ,  an e f f o r t  was made to  ga in  in fo rm atio n  with 

re g a rd  to  the  h y g ien ic  su rround ings  o f  th e se  c h i ld re n .  Very 

complete in v e s t ig a t io n s  in  Glasgow by Leonard F in d lay  (11) i n  1915 

and Miss Ferguson (13) in  1918, re v e a le d  a  much c lo s e r  r e la t io n s h ip  

between bad h y g ie n ic  su rround ings and r i c k e t s  than between d e f ic ie n t  

d i e t  and r ic k e ts *  The p r e s e n t  i n v e s t ig a t io n  was much more l im ite d  

i n  i t s  scope. The method used  was to  n o te  ( l )  The number o f

apa rtm en ts  and persons  i n  th e  house o f  the  r a c h i t i c  c h i ld .  (3) How

much th e  c h i ld  had been taken  ou t to  th e  f r e s h  a i r .

(1) A ir  space in  houses o f  r a c h i t i c  c h i ld r e n : -  The number o f  

apartm ents  i n  th e  house i s  d iv id e d  by the  number o f  inm ates , and

th e  r e s u l t  expressed  as a  f r a c t i o n .

The fo l lo w in g  t a b le  shows the  r e s u l t s : -



Total number o f cases

'umber show ing  1 p e r s o n e ac h  a p a r t m e n t — 3 s 1.65?
n it 2 p e r s  one tt it n m 30 a 15.05?

it it 3 n it n tt - 38 - 32 . 45?

n it 4 tt ti tt it 29 35 30.05?

n tt 5 tt tt it n r 30 - 24.05?

n n 6 tt n it t! - 15 - 12.0/5
it tt 7 it it ti tt m 2 3 1.65?
it it 8 it it tt tt - 3 . - 3.4??

(2) The time spen t by the r a c h i t i c  c h i ld re n  i n  the  f re s h  a i r . The 

mothers were asked i f  the c h i ld  had been taken out every day, and fo r  

how long : a l s o  i f  they  had taken  th e  c h i ld  to  any P u b lic  Park o r  open 

space .

The r e s u l t s  were as fo llow s

Number o f  cases 
in v e s t ig a te d 100.

E x erc ise  s u f f i c i e n t .  

E x erc ise  d e f i c i e n t .  

E x erc ise  d o u b tfu l .

145?.

75??.

11??.

In  a  very l a rg e  number o f  cases  th e  h i s t o r y  spontaneously  

g iven  by th e  mother was th a t  th e  c h i ld  was very seldom taken  out o f  

doors in  th e  w in te r ,  sometimes n o t  f o r  weeks to g e th e r .  This wae 

ex p la in ed  by the  i l l n e s s  of  th e  m other, th e  bad w eather, the  b i r t h  of 

a n o th e r  c h i ld ,  to  the  c h i ld  be ing  "c h e s ty " ,  o r  to  some d e f i n i t e  i l l n e s s  

o f  th e  c h i ld  who,_ i n  many in s ta n c e s ,  had gone o f f  h i s  f e e t  a f t e r  one of 

th e  i n f e c t io u s  f e v e r s .  O ther mothers would a t  f i r s t  re p ly  th a t  the  ch i ld  

had been taken  out f r e q u e n t ly ,  b u t f u r t h e r  q u es tio n in g  u s u a l ly  revea led  

th e  f a c t  t h a t  t h i s  meant an hou^s shopping e x p e d it io n  tw ice o r  th r i c e  

weekly " i f  th e  w eather was good*"
*

C onclusions .

The above t a b le s  show t h a t  ( l )  The a i r  space in  th e  houses o f  

th e se  r a c h i t i c  c h i ld re n  was d e f ic ie n t* .  (3) I n  75$ o f  th e  cases the
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c h i l d r e n  were  se ldom  t a k e n  o u t  to t h e  open a ir*  So t h a t  most  c f  

t h e  h i s t o r i e s  shew d e f i n i t e  i n d i c a t i o n s  o f  t h e  p r e s e n c e  c f  bad 

h y g i e n i c  c o n d i t i o n s .  At t h e  same t im e ,  i n  a  s m a l l  number o f

c a s e s ,  no such  e v id e n c e  co u ld  be adduced*

CHART TO SFOH AIR SPACE TC EACH IHEIVIIUAL IF HOMES 
  OF RACHITIC CHILPREIT* ____ •_______ __

Humber o f  C?.ses.

1 . ^ 1 /3 .  1^4. 1 /5  or. l e s s ,

c f  a p a r t m e n t .
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SUIfltARY ATO DISCUSSION,

I t  i s  n e c e s s a r y  now t o  b r i n g  t o g e t h e r  t h e  r e s u l t s  o b t a i n e d  i n

t h e  v a r i o u s  p a r t s  o f  t h i s  i n v e s t i g a t i o n  and t o  see  w h e t h e r  t h e y  l e n d
due

support to  the  th eo ry  th a t  r i c k e t s  i s  a d e f ic ie n c y  d i s e a s e / to  a d e f ic ien c y  

of th e  f a t  so lu b le  A v itam in  in  th e  d i e t ,  o r  w hether they  p o in t  to  any 

o th e r  f a c t o r  p la y in g  the  p r i n c i p a l  p a r t*  The r e s u l t s  in  the  d iv is io n s

o f  the  i n v e s t ig a t io n  have b e e n :-

1* (a) 91$ o f  the c h i ld re n  observed during  th e  w in te r  months on an
a r t i f i c i a l  f a t  s u f f i c i e n t  d i e t ,  and 72$ o f  the  b r e a s t  fed  babies
in  cases where the  m ilk  f a t  appeared to be p r e s e n t  in  i t s  normal
amounts, developed r ic k e ts *

(b) 1 2$ o f  the  c h i ld re n  observed in  the  summer months on an
a r t i f i c i a l  d i e t  developed r i c k e t s .  ITo b r e a s t  fed  baby developed 
th e  d is e a se  du ring  the  summer*

3 .  (a) 70$ o f  the c h i ld re n  observed d u rin g  the  w in te r  months on an
a r t i f i c i a l  d i e t  poor in  f a t ,  and 75$ o f  th e  b r e a s t  fed  babies in
cases where th e  m ilk f a t  appeared  to  be d e f i c i e n t ,  developed
r ic jc e ts .

(b) rSsp o f  the  c h i ld re n  observed in  the  summer months on an 
a r t i f i c i a l  d i e t  poor in  f a t  developed the  d is e a s e .

3* The in v e s t ig a t io n  o f  th e  p rev io u s  d i e t  o f  d e f i n i t e l y  r a c h i t io
c h i ld re n  rev ea led  no d e f ic ie n c y  in  th e  f a t  co n ten t in  60$ of 
th e  c a s e s .

3 (a) In  a s e r i e s  o f  a p p a re n t ly  normal b ab ie s  51$ were found to  show 
ra d io g ra p h ic  evidence o f  r i c k e t s  du ring  th e  s p r in g ,  although 
th e  d i e t s  in  th e s e  ca se s  were very  v a r ie d  and in  78*5$ o f  the 
cases  th e  d i e t  was a p p a re n t ly  f a t  s u f f i c ie n t*  The m a jo r i ty  
o f  th e s e  young r a c h i t i c  bab ies  con tinued  to  th r iv e  s a t i s f a c t o r i l y  
and showed no evidence of  any n u t r i t i o n a l  d e f e c t .

4 . H ealing  was produced i n  r a c h i t i c  c h i ld re n  by u s in g  th e rap u tio
measures such as massage and v i o l e t  rays which have no apparent 
connection  w ith  th e  f a t  so lu b le  A v itam in , the  d i e t  remaining 
u n a l te red *  H ealing p ro g re s se d  during  the  summer months in  the

absence o f  rem edial measures and w ith o u t making any a l t e r a t i o n  in  
th e  d i e t  even when th i s  was d e f i n i t e l y  d e f i c i e n t  in  f a t .  The 
a d m in is t r a t io n  o f  la rg e  q u a n t i t i e s  o f  cod l i v e r  o i l ,  and, th e re fo re ,  
a p p a re n t ly ,  o f  th e  f a t  so lu b le  A v itam in , in  th e  w in te r  months, 
c e r t a i n l y  induced c a l c i f i o a t i o n  o f  th e  bones more rap id ly , '  and 
s u re ly  than  d id  any o th e r  method, b u t th e  c l i n i c a l  improvement
was slow . In  th e  summer months, h e a l in g  w ith  cod l i v e r  o i l  was
no more r a p id  than  w ith  phosphorus, massage or v i o l e t  ray s .
There seems to  be i n s u f f i c i e n t  evidence to  show whether the  p o ten t 
f a c t o r  in  cod l i v e r  o i l  in  in d u c in g  c a l c i f i c a t i o n  i s  th e  f a t  
so lu b le  A v ita m in , o r  w hether i t  co n ta in s  some o th e r  a c t iv e  
su b s tan c e ,  as  suggested  by McCollum and o th e rs  (8 ) .

The above r e s u l t s ,  t h e r e f o r e ,  s t r o n g ly  oppose th e  th eo ry  th a t  

r i c k e t s  i s  a  d is e a s e  of  d i e t a r y  o r ig in ,  and, in  p a r t i c u l a r ,  t h a t  i t  i s  

due/
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due to  z, d e f i c i e n c y  c f  f a t  i n  t h e  : ' i e t .  That  a  p o o r  d i e t  may he  an 

i n f l u e n c i n g  f a c t o r  i n  t h e  deve lopm ent  o f  t h e  d i s e a s e  i s  q u i t e  p o s s i b l e ,  

j u s t  a s  i t  i s  a  f a c t o r  i n  t h e  p r o d u c t i o n  o f  many g e n e r a l i z e d  d i s e a s e s .

To s a y  t h a t  i t  i s  t h e  p r i n c i p a l  o r  i n d i s p e n s a b l e  c ause  o f  the  d i s e a s e  

i s  an e n t i r e l y  d i f f e r e n t  m a t t e r .

The f o l l o w i n g  a d d i t i o n a l  r e s u l t s  were o b t a i n e d  during  the course 

o f  t h e  i n v e s t i g a t i o n . -

(1) I n v e s t ig a t io n  in to  the  a i r  space in  the  houses of  r a c h i t i c  ch ild ren  

showed i t  to  be d e f e c t iv e .

(3) In  75$ o f  the  r a c h i t i c  c h i ld re n  th e re  was a h i s t o r y  o f  th e  c h i ld  not 

be ing  taken  out to  the f re s h  a i r .

(3) Of th e  c h i ld re n  who d e v e lo p e d  r i c k e t s  w h i l s t  under ob se rv a tio n  in

a lm ost every case the  d is e a se  appeared  in  t h e  w in te r  or e a r ly  sp ring  

These f a c t s  would in d ic a te  th a t  h y g ien ic  surroundings have a 

d e f i n i t e  in f lu e n c e  on the  development o f  r i c k e t s .

The se a so n a l  in c id en ce  o f  r i c k e t s  i s ,  o f  cou rse , w e ll  known, bu t the  

va lue  o f  t h i s  s e r i e s  l i e s  in  th e  f a c t  t h a t ,  by means o f  rad iog raphs , the 

a c tu a l  time of o n se t  was observed . I t  was very  rem arkable th a t ,  although 

many c h i ld re n  were observed and rad iographed  r e g u la r ly ,  du ring  the  summer, 

autumn and e a r ly  w in te r ,  th e  in c id en c e  o f  r i c k e t s  was p r a c t i c a l l y  n i l ,  and 

t h a t ,  suddenly , in  the beginn ing  o f  th e  year  th e  m a jo r i ty  o f  the ch ild ren , 

no m a t te r  what t h e i r  d i e t  was, developed evidence o f  the  d is e a s e .  In 

the  cases  where a n e g a tiv e  rad io g rap h  had been o b ta in ed  a  f#w weeks p rev iously  

the  g r e a t e s t  in c id en ce  was in  February  and March. I t  may be attem pted 

to  e x p la in  t h i s  se a so n a l  in c id en ce  from two com pletely  d i f f e r e n t  s tand

p o in t s .  1. On d i e t e t i c  grounds. 2 .  On h y g ien ic  grounds. I t  has 

been shown (X3J t h a t  cow*s m ilk  c o n ta in s  l e s s  o f  th e  f a t  so lu b le  A vitamin 

in  th e  w in te r  months when th e  cows a r e  s t a l l  fed  than i n  th e  summer months 

when they  a re  a t  p a s tu r e .  C onsequently , a l though  the  m ilk  su p p lied  to  

th e  c h i ld re n  who developed r i c k e t s  under o b se rv a tio n  co n ta in ed  a  su f f ic ie n c y  

o f  f a t  i t  may be argued th a t  i t  i s  n o t proved th a t  i t  con ta ined  a 

s u f f i c ie n c y  o f  the  f a t  so lu b le  A v i ta m in .  But how i s  i t  p o s s ib le ,  f ro a ...
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TI-TF SEASONAL INCIDENCE OF H IC7fETS.

GRAPH TO SHOT HO NTH OF RADIOGRAPHIC DEVELOPMENT OF .HICXfETS 
IN CHILDREN ACTUALLY- UNDER OBSEHRATION.
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such a view p o in t ,  to  exp la in  the c lean  cu t c l a s s  d i s t r i b u t i o n  o f  

r ic k e ts ?  I f  th e  d ise a se  i s  due to a com parative la c k  of  v itam in  in  

cowk* milk in  the  w in te r  months then the c h i ld  in  th e  middle c la s s  

fam ily , whose m ilk supply  i s  the  same as th a t  o f  h is  p o o re r  b ro th e r  in  

the  slum s, should develop the  d is e a se  in  e x a c tly  the same way as does 

the slum c h i ld .  I t  may then  be s a id  th a t  the d i e t  of th e  poor c la s s  

c h i ld  co n ta in s  a la rg e  amount of carbohydra te  and th a t  i t  i s  the excess 

o f  ca rbohydra te  to g e th e r  w ith  th e  d e f ic ie n c y  o f  f a t  so lu b le  A v itam in  

which produces r i c k e t s .  But, amongst the  c h i ld re n  I  observed, the  

in c idence  o f  r i c k e t s  amongst th o se  fed  on a low f a t  d i e t  w ith  excess of 

ca rbohydrate  war l e s s  than th a t  amongst c h i ld re n  on a f u l l  f a t  d i e t  with 

on ly  sm all q u a n t i t i e s  o f  ca rbohydra te . And in  the  summer months the 

in c id en ce  o f  r i c k e t s  amongst c h i ld re n  on an extrem ely low f a t  d i e t  w ith  

very  ex cess iv e  amounts o f  carbohydra te  was very  sm a ll .  iTor can i t  be 

because th e  b e t t e r  c la s s  c h i ld  rece iv ed  more m ilk and, th e r e fo r e ,  more 

v itam in , because the  amount o f  m ilk su p p lie d  to  the  c h i ld re n  under 

o b se rv a tio n  was ample. I f  the  f a th e r  o f  the  c h i ld  were unemployed, 

f r e e  milk was given by th e  C orpo ra tion .

Furtherm ore, Hess, by feed in g  one group o f  c h i ld re n  on milk 

from p a s tu re  fed  cows (v itam in  s u f f i c i e n t )  and the  o th e r  group on milk 

from s t a l l  fed  cows (v itam in  d e f i c i e n t )  found no d i f fe re n c e  i n  th e  

in c id en ce  of r i c k e t s  in  th e  two g roups(14) And, ag a in , th e se  d if fe re n c e s  

i n  cow*s m ilk would n o t account fo r  th e  in c id en ce  of r i c k e t s  in  the 

b r e a s t  fe d  bab ies  of mothers on a good g en e ra l  d i e t .  I t  does n o t ,  

th e r e f o r e ,  seem lo g i c a l  to  c o r r e l a t e  the  se aso n a l in c id en c e  of r ic k e ts  

w ith  th e  seaso n a l v a r i a t io n  o f  th e  f a t  so lu b le  A v itam in  in  cow*s 

m ilk . On the o th e r  hand, the  h yg ien ic  theo ry  seems to  ex p la in  both

the  se aso n a l in c id en c e  and the  tendency to  spontaneous cure and, in  

a d d i t i o n , t h e  c la s s  d i s t r i b u t i o n .

The s t r i k i n g  d i f f e r e n c e  between the  b e t t e r  c la s s  c h i ld  and 

th e  slum c h i ld  seems to  be , as F in d lay  (15) has p o in te d  o u t ,  the  widely 

d iv e rg e n t  hyg ien ic  c o n d it io n s  under which they  e x i s t  in  th e  w in te r  tim e.
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One has  a i r  sp a c e  and s u n l i g h t  and  i s  t a k e n  c u t  i n t o  th e  open d a i l y .

The o t h e r  i s ,  w i t h  f o u r  o r  f i v e  o t h e r s ,  t h e  o c cu p a n t  o f  a  s i n g l e  

a p a r t m e n t  where  l i g h t  and f r e s h  a i r  a r e  a t  a  minimum* Only t h o s e  

who have  s p e n t  c o n s i d e r a b l e  t im e i n  t h e s e  rooms i n  th e  slums c f  a 

c i t y  l i k e  Glasgow can  a p p r e c i a t e  t h e  i n t e n s i t y  o f  t h e  f i l t h ,  d a r k n e s s ,  

and  s q u a l o r  a m i d s t  w h ich  t h e s e  c h i l d r e n  a r e  r e a r e d .  The c h i l d  e x i s t s  

i n  t h e  same e n e r v a t i n g  a tm o sp h e re  day  and n i g h t ,  and  h i s  e x e r c i s e  and 

a c c e s s  to  f r e s h  a i r  c o n s i s t  i n  b e i n g  wrapped  up i n  a  ahewl and taken  

o u t  t w i c e  o r  t h r i c e  w eek ly  f o r  "messages*1, " i f  i t  i s  a  good d a y " .  

H u t c h i s o n ’ s (16) r e s u l t s  i n  I n d i a  show t h e  v e r y  c l o s e  r e l a t i o n s h i p  

o f  c o n f in e m e n t  and l a c k  o f  s u n l i g h t  and f r e s h  a i r  to  t h e  e t i o l o g y  

o f  r i c k e t s ,  and  t h e  work o f  Hess (17) and o f  Pow ers ,  P a r k ,  S h i p l e y  and 

o t h e r s  (18) d e m o n s t r a t e  t h e  i m p o r t a n t  i n f l u e n c e  c f  s u n l i g h t  i n  p r e v e n t i n g  

and c u r i n g  r i c k e t s .

Muscle  to n e  i n  r i c k e t s *

A t t e n t i o n  h a s  o f t e n  been  drawn t c  t h e  s t r i k i n g  l o s s  o f  tone  

i n  t h e  m u sc le s  i n  r i c k e t s ,  and o p i n i o n  i s  d i v i d e d  as  t o  w h e th e r  t h e  

l e s s  i s  p r i m a r y  o r  s im p ly  s e c o n d a r y  t c  d i s e a s e .  F i n d l a y  (13) d i s c u s s e s  

t h e  q u e s t i o n  and  q uo te s  Fagenbach ,  E u r c k h a r d t  and Bing (19) who 

c o n s i d e r e d  r i c k e t s  t o  be a  d i s t i n c t  and  s p e c i f i c  d y s t r o p h y .  R e ce n t ly  

Banu and Bairguignpn(so) have  c o r r o b o r a t e d  t h e  deg en era tiv e  change* 

i n  t h e  m u sc le s  o f  r a c h i t i c  c h i l d r e n  p r e v i o u s l y  d e s c r i b e d  by Bing.

On th e  o th e r  hand, Henoch, Hulbner and Zappert (31) thought th e  

m uscular weakness to  be due to  p a in  in  the  lim bs. P .S . Henderson (32) 

w o r k in g  w ith  th e  muscles of r a c h i t i c  pupp ies  found the c r e a t in  content 

'to  be d e f i n i t e l y  in c re a s e d ,  and quotes P ek e lh e r in g  (33) who c o r re la te d  

muscle tone w ith  c r e a t i n  (me thyl-<yiani d in - a c e t i c  a c id ) .  She deduced 

from t h i s  th a t-  th e re  i s  a profound change i n  th e  metabolism of the 

m uscles in  r i c k e t s .  R ecen tly  lo&l Paton  (34)  has suggested  th a t  an 

e r r o r  i n  th e  m etabolism o f  l e o i t h l n  may be a c a u sa l  f a c to r  in  the 

f a i l u r e  o f  bone fo rm ation  i n  z io k e t s .  He th in k s  th a t  p a r t  o f  the  

excess o f  th e  m e thy l-quan id in  from c h o l in  l i b e r a t e d  i n  the

m etabolism  o f  l e c i t h i n  may be l in k e d  to  a c e t i c  ao id  to  form c r e a t in .
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C l i n i c a l l y ,  th e  lo s s  of muscle tone i s  s t r i k i n g ,  and i t  seems to me 

t h a t  the f a c t  th a t  the  abdominal rnusclee sh a re  in  t h i s  lo s s  tone and 

th a t  th e re  i s  o f te n  i n t e s t i n a l  d is te n s io n  in  the  severe  cases wculd 

tend  to  show th a t  the  lo s s  o f  tone in  r i c k e t s  i s  an i n t e g r a l  p e r t  of 

th e  d is e a se  and i s  no t merely secondary to  d is e a s e .  The co n d itio n  

o f  th e  muscle tone  o f  th e  Jimbs i s  a f a r  b e t t e r  index f o r  th e  p rog ress  

o f  improvement than  i s  the co n d it io n  o f  th e  bones. I t  has a lre a d y  

been shown th a t  the rad io g rap h ic  improvement may be continuous w h i ls t  

c l i n i c a l l y  th e re  i s  very  l i t t l e  change, and t h a t ,  converse ly , c l i n i c a l  

improvement may be marked w h i l s t  the  rad iographs show l i t t l e  p rog ress  

towards h e a l in g .  The c o n d i t io n  o f  the muscles ie  th e  r e a l  index to 

improvement; once the  tone in c re a s e s  the c h i ld  improves both in  a b i l i t y  

t c  walk and in  gen e ra l h e a l th ,  no m a tte r  what the rad io g rap h ic  appearance 

b e . The response c f  th e  muscles to  trea tm en t by e l e c t r i c i t y  and massage 

i s  s t r i k i n g .  For th e  f i r s t  few a p p l ic a t io n s  the  limbs a re  undoubtedly 

so re  and th e  c h i ld  c r i e s  c o n s ta n t ly ;  bu t w ith in  a few days the tenderness 

p a s se s  o f f  and the  c h i ld  s tands  on h i s  f e e t  w ithou t com plain t. The 

ten d ern ess  of th e  limbs in  r i c k e t s  i s  u s u a l ly  cons idered  to  be "bone 

•tenderness" , bu t the  r a p id  d isappearance  under trea tm en t by massage 

su g g es ts  to  me th a t  th e  ten d ern ess  i s  not i n  th e  bones bu t in  the muscles. 

Ecne te n d e rn e s s ,  fo r  example say  a chronie  o s t e i t i s ,  i s  c e r t a in ly  not 

le s se n e d  by v igorous rubb ing ; on the  o th e r  hand muscle so ren ess ,  as 

a f t e r  unaccustomed e x e rc is e ,  i s  a t  f i r s t  in c re a se d  by f u r th e r  exerc ise  

and then  d im in ished . The c o n d i t io n  o f  the  p a t e l l a r  r e f l e x  seems to be 

o f  some i n t e r e s t  in  t h a t  i t  i s  seldom normal in  a c h i ld  w ith  a c t iv e  

r i c k e t s .  In  about 30$ o f  th e  cases I  examined i t  was e i t h e r  absent o r  

on ly  e l i c i t e d  wi-th d i f f i c u l t y ,  and in  60$ i t  was abnorm ally  a c t iv e ,  and 

then  became normal ag a in  when the  c h i ld  commenced to  walk.

Each o f  th e  p o in t s  d isc u sse d  above w ith  re fe re n c e  to  the  muscles 

i n  r i c k e t s  would p ro b ab ly  a lone  be o f  l i t t l e  moment, bu t when $e consider * 

them to g e th e r  w eight i e  c e r t a i n l y  l e n t  to  th e  view th a t  th e re  i s  a 

c o n s id e ra b le  d is tu rb a n c e  o f  th e  metabolism o f  the  muscles in  r i c k e t s .  I s  

i t  p o s s ib le ,  a f t e r  a l l ,  t h a t  th e  changes i n  r i c k e t s  a re  p r im a r i ly  in



;he muscles and that the bone changes are secondary? I f  so , then
11Cv-k. -l. W*he  c o n d i t i o n s  which t e n d  to  d e v i t a l i s e  m usc le s  would f a v o u r

t h e  o n s e t  o f  r i c k e t s  and we have  a  f e a s i b l e  e x p l a n a t i o n  c f  t h e  mode 

o f  o p e r a t i o n  c f  b a d  h y g i e n i c  c o n d i t i o n s  i n  p r o d u c i n g  r i c k e t s .  For  

m usc le  to n e  depen d s ,  t o  a  v e ry  g r e a t  e x t e n t ,  on t h e  s t i m u l i  i t  

r e c e i v e s  from e x e r c i s e ,  moving a i r  and s u n l i g h t .  l i e t ,  t o o ,  nay 

i n f l u e n c e  i t  t c  a  l e s s  e x t e n t .  Leonard  K i l l  (25) ( 2 6 has  

d e m o n s t r a t e d  t h e  i n f l u e n c e  o f  f r e s h  a i r  on m e ta b o l i sm  and e v e r y  day 

t h e  e f f e c t s  o f  f r e s h  a i r  and  s u n l i g h t  a r e  b e in g  p u t  cn  t c  a  c l e a r e r  

p h y s i o l o g i c a l  . b a s i s .  I f ,  t h e n ,  ire have  c o n f in e m e n t ,  an e n e r v a t i n g  

and u s u a l l y  m o is t  a tm o s p h e r e ,  w i t h  l a c k  o f  moving a i r  and s u n l i g h t ,  

we have  m os t  o f  t h e  c o n d i t i o n s  l e a d i n g  t o  l o s s  o f  m usc le  t o n e .  These 

a r e  t h e  e x a c t  c o n d i t i o n s  which  we f i n d  i n  t h e  slum houses  p r o d u c in g  

r a c h i t i c  c h i ld re n  i n  t h i s  coun try  and  w hich  H utchison (16) found in  

I n d i a  i n  t h e  b e t t e r  c l a s s  h o u se s  where  r i c k e t s  was r i f e .  C o n v e rse ly ,  

i t  h a s  been  shewn t h a t  e x e r c i s e ,  f r e s h  a i r ,  s u n l i g h t  and v i o l e t  r ay s  

w i l l  p r e v e n t  r i c k e t s ,  and  t h a t  t h e s e  same a g e n t s  can  be u se d  to  c u re  

r i c k e t s .  The f a c t  t h a t  a t r o p h i c  i n f a n t s  w i t h  f l a b b y  m usc les  do not 

u s u a l l y  d e v e lo p  r i c k e t s  does n o t  n e g a t i v e  t h i s ,  f o r  i n  t h e s e  cases 

g ro w th  i s  a b s e n t  o r  i s  v e r y  d e f i c i e n t .  The a c t u a l  dim in ish ing  o f  

t h e  v i t a l i t y  o f  m u sc le s  would n o t  "per se" produce r i c k e t s :  th e re  

would  n e e d  t o  be a n  i n t e r m e d i a t e  s t e p  w h ich  a t  p r e s e n t  i s  p u re ly  

h y p o t h e t i c a l .  I t  m igh t  be an  i n f e c t i o n  o f  low s p e c i f i c  n a tu rs  

o c c u rr in g  in  th e se  d e v i t a l i z e d  m uscles , bu t o f  t h i s  th e re  i s  no p roof. 

At a n y ra te ,  i t  i s  p o s s ib le  th a t  f u r th e r  work o f  a n  experim ental ox. 

h i s t o l o g i c a l  n a tu re  on t h e  m usculature  i n  r i c k e t s  might throw some 

l i g h t  on t h e  e t io lo g y  o f  t h e  d i s e a s e .



CONCLUSIONS.

The evidence i n  t h i s  i n v e s t ig a t io n  s t ro n g ly  opposes the

th e o ry  th a t  r i c k e t s  i s  produced by a  la c k  o f  f a t  in  the d i e t ,  b ecau se :-

1. C h ildren  on a d e f i n i t e l y  f a t  s u f f i c i e n t  d i e t  developed r i c k e t s .

2 . C hildren  on a d e f i n i t e l y  f a t  d e f i c i e n t  d i e t  remained f re e  from the 

d is e a s e .

3 . A s tudy  o f  d i e t  h i s t o r i e s  o f  a l a rg e  number o f  r a c h i t i c  c h i ld re n

showed the  d i e t  to  have been f a t  s u f f i c i e n t  i n  60$ o f  the ca ses .

4 .  Cure o f  r i c k e t s  was o b ta in ed  w ithou t any a l t e r a t i o n  in  d ie t  and 

even when the  amount o f  f a t  in  the  d i e t  was d e f i n i t e l y  d e f ic ie n t .

The ev idence , on the o th e r  hand, emphasizes the  c lo se

connection  between hyg ien ic  co n d it io n s  and th e  development o f  r ic k e ts

because o f : -

1 . The d e f i c i e n t  a i r  space in  th e  houses occupied by r a c h i t i c  ch i ld re n .

2 . The d e f i c i e n t  amount o f  time spen t in  the open a i r  by these

c h i ld re n .

3 . The very  marked seaso n a l in c id en c e  c f  the  d is e a s e .

FINALLY*

1 . In  t h i s  in v e s t i g a t io n  i t  has been shown

th a t  hyg ien ic  c o n d i t io n s  p la y  a more important 

p a r t  i n  the  e t io lo g y  c f  r i c k e t s  than  

does d i e t .

2 . Emphasis i s  l a i d  on the  c o n d it io n  o f  the

m uscu latu re  i n  r i c k e t s  and support i s  given 

to  th e  view t h a t  th e  d is e a se  i s  p r im a r i ly  

o f  th e  muscles and n o t o f  th e  bones. Bad 

h y g ien ic  c o n d i t io n s  a c t  by d ep res s in g  muscle 

a c t i v i t y .

(over)
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DETAILS OF DIE? OF CHILDREN DEVELOPING RICKETS UNDER OBSERVATION 01! FAT °U F F IC IE ??T DIET.

Name • Month. j 1 . 2 . 3. 4 ,W —----. - 4 .

IS  
0z8 .

5.

22 
O z s .

7 s . J  
f t . : : .  I T t. h . 
26 i 30 
Ozs.  » Ozs.

8.
•

9 .  1 10. 11. J . 2 .
H r . ~
35
Ozs .& 
P c r r .

__

d o .

14. 1 5 . J L o . 17. 18.

1.

iary

Hay.

D i e t .  ;

F a t  i n
Gma •

F .C .
Glaxo.

.......

F .C .
G l a x o .

TTT *'
18 
O z s .

ft.::.
32
O zs .

ft.U. 
35
0Z8 •

__

W.M.
2 6 .5
Oze.

"W.M. 
35 
O zs .

do.
k
I

-------- — 2 0 . 7 .
I

2 3 . 4 . : 27 .0 , 2 8 . 8 . 3 1 . 5 . 23 .85 • 3 1 .5 r 31.5• 2KL-5... 3 1 .5 .
W t . i n
K i l o s . 3 . 5 . 4 . 5 . j 5 .5 , 6 . 0 . 6 . 5 .

4 . 8 . 4 . 2 .

7 . 6 . 8 . 0 .
—  —  ■

Gms.of  
f a t  p e i  
K i l o .

5 . 9 . 5 . 2 . 4 .9 , 4 . 8 .

6 . 1 . j 6 . 2 .

5 .1  »j 3 . 8 .
j....................... .

4 . 1 . 3 . 9 .
r ~  -  -

Month. May • June, J u l y , l  Aug.
1
)

_ S  eg t*j_O c t . _
I

. . _ . _ i  . . . . . .  _

Nov. Dec. Jhn. Feb.

X Rays. i . _ _ - v e .
i
* - v e . -  ve. +■ v , .

___  . .

Admi 
Di sm

t t e d  t< 
i s s e d

d H o s p i t a l  a t  4 m on ths .  ( Observed from 
a t  5 months .  ( R ic k e ts  a t  14

4 months ,  
months.

Name. Month, j 1 . 2 .
"

3 . 4 . 5. 6 . 7 . 1 8. 9 . 10. 1 11. 12,
—----- 1 - • ■■ —

13. i 14. 15. 16. 17. 18,
2.

■ ■ i

D ie t. Bre a e t .
~T.C. “ 
Glaxo

feCM
25
Ozs.

W.M.
25 
Ozs •

W.M.
25
Ozs.

W.M.
30
Ozs.

ft.Li.
31Ozs. 1

W.ll.
35 
0z8 •

W.M.
30
Ozs •& 
P o rr .

W.M. j 
30.* « do•
0 £ s . & | 8z
P o rr .  ‘ M ilk.

do.
D iet 
1 •

:
_ ____1

1i
Fat in
Gms. 2 1 .6 . 22.5, 22 .5 , 27.0 , 37 .9 , 31 .5 , 31 .5 . 31 .5 . 31 .5 . 31.5 .

1 \\
ii

C»*H0klS),

W t.in
K ilo s . 3 .9 . 4 .3 , 5 .4 , 6 .2 , 6 .8 , 7 .2 , 7 .8 . 8 .3 . 8 .5 . 8 .8 ,
Gms.of 
f a t  p e r  
K ilo .

5 .4 , 5 .2 , 4 .1 , 4 .3 , 4 .1 , 4 .4 , 4 ,0 . 3 .8 . 3 .7 . 3 .6 ,

Month. Apr. May. June. Ju ly , S ep t, O ct. Nov. Dec. Jan . refc.

X Rays. -v e . -v e . -v e . fv e .

Adm itted to  H o sp ita l a t  
D ism issed a t  4 m onths.

2 mont he . Observed froi 
R ickets a t  1.

n 2 months. 
3 months.

Name. Month. 1 . 2. 3. .4  • | nr. 5. 6 . 7. 8 . 9 . io .  ! i i . 12. 13. 14. 15. 16. 17. 18.

3. D iet* Br e a s t .
P.C.
l la x o •

S is .
L.
Food.

W . M.
27
)z s .

W. M.
30
Ozs.

W.M.
30 . 
Ozs.

W.M.
30
Ozs.

W.M.
32
Ozs.

W.M.
35
Ozs.

WMM.
35
0z8.&
P o rr .

do. do.
Diet
1.

2 P te . 
Milk.

G u tte r
Gravy,

David.
F a t in  
Gms.

-
34 .3 . 2 7 .0 . 2 7 .0 . 3 7 .0 . 2 8 .8 . 3 1 .5 . 3 1 .5 , 31 .5 . 31.5.

*ark.
Wt.in
K ilo s . 4 .0 . 5 .0 . 5 .2 . 5 .4 . 6 .1 . 6 .5 . 7 .3 . 7 .8 . 8 .0 .
Gms.of 
f a t  p e r  
K ilo .

6 .0 . 5 .4 . 5 .1 . 5 .0 . 4 .7 . 4 .8 . 4 .3 . 4 .0 . 3 .9 .

Month. Apr. May. June. J u ly . Aug._. S ep t. O ct. Nov. D ecj_ J~n .

X Rave. t —
t
i ------

Adm itted to  I o s p i ta l  a t  3 m onths. 
D ism issed a t / 5 months.

(Observed from 3 m onths. 
( t i c k e t s  a t  13 m onths.



- 2 -

lame. Month. 1. r̂t (0 • 3. 4. 5. 6. 7. 8. S. 10. 11. 12. 13. 14. 15. 16. 17. 18

4. D ie t. Glax o .
^ i s . 
L.
Food.

do.
P ep . 
Milk 
25 Oz.

Pep. 
Milk 
29 oz«

f t . LI. 
33
Oz.

W.ii. 1 
35

Ozs.

W.'m.
35
Oz.

W.M.
35

...Q&?__

tf.K.
35 o z . 
& P o rr

do.
•

do.
Diet
1

3 u tte r

Milk 
1 P t .  
Gravy.

Agnes

Harley.

F at in  
Gms • 2 2 .6 . 2 6 .1 . 2 9 .7 . 3 1 .5 . 3 1 .5 . 31 .5 . 3 1 .5 . 31 .5 . 31.5.
W t.in
K ilo s . 3 .1 . 3 .7 . 4 .4 . 5 .0 . 5 .7 . 6 .6 . 7 .4 . 8 .0 . 8 .2 . 8 .4 . 8 .9 .
Gms.of 
f a t  p e i 
K ilo .

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

Month. March. Aor. May. June.
i

J u ly . Au . S ep t. Oct. Nov. Dec. Jan . reb.

X Bays. 4* ve

Adm itted to  H o sp ita l a t  2 months. 
Sent to  Country Branch a t  5 months. 
D ism issed a t  8£ months.

( o 
( a

bservec
ic k e ts

L from 
a t  14

3 mont* 
months.

LS .

fame. Month. 1 . 2 . 3. 4 . 5. 6 . 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18

5. D ie t. 1r e a s t B reasi
S is .

. L.
Food,

do.
W.M.
24
O Z .

W.M.
24
oz.

J.M.
52
)z.

W.M.
30
oz.

W.M,
33
pz_.

f.M .
35
oz.

w. m.
35
DZ.

W.M.
35
oz.

Diet
1

B u tte r

and
m ilk
d a i ly .

Jhas.
F at in
Gms. 2 1 .6 . 2 1 .6 . 38.8. 27. Q. 2 9 .7 . 3 1 .5 , 31.5 . 31.5.

Me.
f t .  in  
K ilo s . 4 .2 . 4 .9 . 5 .4 . 6 .0 . 6 .7 . 7 .2 . 7 .8 . 8.0. 8 .0 .

Guigan
Gms.of 
f a t  pea 
K ilo .

5 .1 . 4 .4 . 5 .3 . 4 .5 . 4 .4 . 4 .3 . 4 .0 . 3.9.

Month. June. J u ly . Aur ._ S en t. O ct. Nov. Dec. Jan. Feb.

X Rays. + ve.

Admit 
Die mi

ted  t< 
seed c

5 Hospi 
i t  4^ m

t a l  a t  
o n th s .

4 m onths. isDbsearved from 
R ickets a t  13

4 m onths, 
m onths•

Ham?, Month. 1 . 2 . 3 . 4 . 5. 6 . 7. 3. 9 . 10. 11. 13. 13. 14. 15. 16. 17. 18

6. D ie t. 1 reas  t
S is .
L.
Food.

W.M.
16
oz.

* .6 .
16
OZ .

16
O Z .

Si s .1j . 
Food & 
W.M.24 
oz.

r ISO .k .
50
) Z .

K i .
35
oz.ii

do. do. do. do. do.
3

do.
f ie t
1 .

John
SPat in  
Gms. 1 4 .4 . 1 4 .4 . 3 1 .7 . 17 .7 , 2 7 .0 . 3 1 .5 . 3 1 .5 . 31.5 . 31.5, 3 1 .5 . 3 1 .5 . 3 1 .5 .

a n .
w t.in
K ilo s . 3 .7 . 4 .0 . 4 .1 . 4 .2 . 4 .5 . _  4 .7  A 5 .1 . 5 .5 . 5 .8 . 5 .9 . 6 .0 .
Gms.of 
f a t  pe i 
K ilo .

4 .0 . 3 .6 . 5 .2 . 4.2£5. 6 .0 . 6 .7 . 6 .1 . 5 .7 . 5.6. 5 .4 . 5 .3 . 5 .2 .

Month. O ct. Nov. Dec. Ja n . Feb.
i' ■ - ■■■■

March May. June* J u ly . -  Aug,. S en t. O ct. Nov.

X Rave. ? + v<_.
H eal
ing:.

Came
Admll
Dismi

under 
;ted t< 
seed

observ  
d Hospi 
from Ho

a tio n  
t a l  a t  
s p i t a l

sit 3 mo 
5 mont 
a t  9 m

n th s.
h e .
onthe •

| Observed from 3 m onths. 
( R ick e ts  a t  1 year.
, H ealing  on same d i e t  
, w ith o u t tre a tm e n t .



i nJu 'J • 11 12fame 14 15D  •
- ' 7

24
U 2 G

16 18
35
OZS

35
0Z6 .  s
P o rr

ao

75.24.75 31.5 31.5
' nit. in  
f i lo s .  

fyf# 1ms. o f " 
Hnwtn&t&t p e r 

T i l e .

4.5 6 .4 7.9

5 .0 3.75 3 .9 3 .4 4 .0 3.5

Sept Oct ITov Dec Jan Feb Apr* I  May,

Admitted to  H o sp ita l a t  3 months 
D ism issed a t. 5 months,
Tetany a t  10 months.

Observed from 2 months 
P ic k e ts  a t  10 months.

14 1811 12 15 16Monthfame
~Y7m
35
Ozs

In  Fever H o sp ita l ■ A llen b u ry 's  Food 1 YJ.M
w ith  D ip th e ria . ! Ho. 2. ! 33

I ; Ozs
do dododo doD ie t. B reast do

Ozs• J Ozs•& 
! D ie t.

F at in  
Gms. 31.5

3 .3 7 .1
Gms.of 
f a t  p e r  
K ilo .

4 .4 3 .8

Mar.. Apr MayFebMonth

X Rays
( Observed from 13 months 
v R ick ets  a t  17 months.

Admitted to  H o sp ita l fo r  D ip th e ria  a t  7 m onths.
D ism issed a t  10 m onths.
A dm itted to  H o sp ita l, c l i n i c a l l y  no r ic k e ts  a t  13 months 
C l in ic a l ly  r ic k e ts  a t  17 months.

lame. Month. 1. 2. 3. 4 . 5. 6 . 7 . 8. 9. 10. 11. 12.
■ -  - r -------

13. 1 14.
1

15.! 16. 17. 18.

9.

°*iu6

i

D ie t.
Lllen- 
)ury 
lo . 1 .

■ Berig 
o r f s 
Food

- TITm.
25 

. Ozs.

” W.mT
25 
Ozs •

W.M.
35
Ozs.

1
1
i

F at in  
Gms. 22-5 , 22.5 , 22.5

, r t " " Ii
Wt. in  
K ilo s . 3 .5 ► 3 .9 > 4 .7

1
1

Gms.of 
f a t  pei 
K ilo .

6 .4 , 5 .7 . 4 .8
iiI

------------j----

Month. Feb. Mar. Apr.
1
1

X Ravs
*11 1

Ac
Hi

im itte
Lsmiss

(Observed from 2 months, 
d to  H o sp ita l a t  2 months, (R ick e ts  a t  5 months, 
ed a t  4 m onths.



Month.
- - - - - - 1

i .  : 2 . 3. 4 . 5. 6.  j 7. 8. cw • 10.
7

11 . 12 . 13. 15. 16 . 17. 18.

10. D ie t.
i

B r e a s t
Allen-  

• bury 
ITc • 1 .

Bra^fs
Feed . dO. : 

|
do. 30 | 

O z s .

t.M .
30
O z s .

P.M.
30 

J z s «

r .M .
30 
Ozs •

r .M .
35
Ozs •

do. do . dc. do. do.

lames
F at in  
Gms • 2 7 . 0 . 2 7 . 0 . 2 7 . 0 . 2 8 . 8 . 3 1 .5 . 3 1 .5 . 31.5

I
j>l,o.j 3 1 .5 . 3 1 .5 .

.

3oyle.
W t.in
F i l e s . 4 . 1 . 5 , 3 . 6 . 0 . 7 . 0 . 7 . 7 .

1
8 . 0 . 8.2, £ .5 . ' 9 . 0 . 9 .5 .

Gms•of 
f a t  p e r  
K ilo .

6 . 6 . 5 . 1 . 4 . 5 . 4 . 1 . 4 . 1 . 3 . 9 . 3.8, 3 . 7 . 3 . 5 . 3 .3 ,

Month. May. June. J u ly .

.f

Aug. S ep t. O ct. Nov. Dec. Jan . Feb. Mar. Apr. , May. Ju n e . Ju lv , Aug. S e p t.

X Rays. —**- —’ x<*

G eneral d ie t  c o n s is te d  of 2 p in ts  m: 
b u t t e r ,  g ravy , soup, b read . 
Radiograph a t  1 .1 1 /1 2  v r s .

Llk; ’ Obcer 
• Ti c':e

ved f r  
t s  a t

om 5 r 
1.11/1

lOntke. 
.2 y r s . (A p ril)

Tame. Month• 1. 2 . 3. 4 . 5. 6 . 7 . 8. 9. l o . 11. 12™ 13. 14. “IS . 16. 17 • 18.

11. D ie t.
W.M.
24
Ozs.

*W.M. !
24
Ozs •

Sis'.
j .
food.

do. do. do. do. do.
1 ejo f a t
$Otr**

/$

r.M .
18
O zs .

tT.li.S: ' 
Whey.

r.M.
35
Ozs.

Tr.:T.
35
Ozs.

W.M.
2

P ts .

W.M.
2

P te .

W.M.
z \
P t 8 .& 
Butter.

do. do.

Alfred
Fat in
Gms • 1 2 . 6 . 1 6 . 2 . 3 3 .0 . 31 .5 . 3 1 .5 . 3 6 .0 . 3 6 .0 . 4 5 .0 . 4 5 . 0 . 4-5.0

quinn.
W t.in
K ilo s . 4 . 3 6 . 4 . 3 . 4 . 9 .' 1 5 .0 . 5 , 3 4 . 6 . 0 .
Gms• of 
f a t  per 
K ilo .

2 .9 . 3 . 5 . 4 . 5 . 6.3 . 5 .9 . 6 . 0 .

Month. May. June. Ju ly . Aug. Sept. O ct. Nov. Dec. Jan , Feb.

X Rays.
*?

N o te :- R ick e ts  
d i e t ,  hej 
f a t  r ic h

occurred  f i r s t  on a f a t  poor 
a,led, and then  re c u rre d  on a  
d i e t .

A dm itted to  H osp ita l a t  8 m onths. 
D ism issed a t  13 months.

Same. Month. 1 . 2 . 3. 4 . 5. 6. 7 . 8 . 9. 10. '11. 12. 13. 14. 15. 16. 17. 18.

13. D ie t . Breast
Breast

. & BCM 
12 Oz

Breast
& BCL 

. 12 Os
[ 30 
;• Ozs

■nrm r
33 

, Ops.

■ ir.&.
30
Ozs.

W.lf."
31
OzB.

W.M.
35 
0z8 .

W.M.
35
0Z8.

Alex.
F a t in 
Gms. 27 .0 . 29 .7 . 2 7 .0 . 27 .9 , 31.5, 3 1 .5 .

Say.
W t.in
K ilo s . 3*9. 4 .3 . 5 .0 . 5 .8 • 6 . 6. 6 .6< 7 .6 8 .0 .
Gms.of 
f a t  p e r  
K ilo .

5 .5 . 5.1 • 4 .0 . 4 .2 , 4 .1 3 .9  •

Month. Aug# £>6p1# * O ct. Nov. Dec. Jan Feb. Mar.

X Ravsi
0• ' -ft*-

kdmi 
- Disc

.t te d  t  
l is s e d

o H o sp ita l a t  1 month, 
a t  4 m onths.

1
O perated on a t  13 fo r  
p y lo r ic  s te n o s is .  
Throve w e ll a fte rw ard s 
-  no vom iting .

1
(Observed from 12.

a
(R ick e ts  a t  12 .



ffame. ! Month, I 1.
i

3 . | 3 . ... 5.
i |

S. ! 7. I 8.

■ - . -■ ■ T1,1 1 1 ' ■ «
1

9.  1 10.
i 1 • i

11. 1 13. I 15. 1 14.  1 15. — r ....
16.  ! 17 . 18.

13.

James

iftirray

D ie t . Breas t •
. . i .

i
3rea st-Breast. *__  i__

nI‘ . v •
G l a x o . d o . d o .

W.M.
33 
O z s .

w.:i.  
36 
O zs .

w.i,!. ‘
3S j 
O zs . .

- \ " "1 ----------- —  ■ -

F at in
Gms. 2 3 . 5 . 3 5 . 0 . 3 7 .5 . 3 3 .4 . 3 2 . 4 . 3 2 .4 .
W t.in

.K ilo s . 4 . 3 . 5 . 0 . 5 .3 . 1. i
Gms.of » 
f a t  per 1 
K ilo , i

7.5* 6 . 4 . 5 .9 .
" ~

■
Month. Jan . Feb. March

i
i i

i

X Hays. 1

( Observed 
( Rickets s

from S /lS . 
it 9 /1 2 .

Name. Month. i . 3 . 3 . 4 . 5.
■ - * ■■■■ > 

6. 7 . 8 . 9 . 10. 11. 13. 13. 14. 15. 16. 17. •CO 
i 

*"*
1

14. D ie t . Breast.
. . I___  -

do. do. do. do. do.
W*M.
30
Ozs,

r W.If. ] 
30 
0z8 .

W.U,
30
Ozs.

W.li. 
33 .5  
Ozs.

~ ■ — *i

.

&r.ch.
F a t i#  
Gms. 37 .0 , 37.0* 37 .0 . 29.15 •

Bolmes
W t.in  1 

.K ilo s . \ 6 .0 . 6.3« 6.3* 6 .5 .
i»»

Gms,of 
f a t  t> er 
K ilo .

4 .5 . 4 .3 . 4 .3 . 4 .4 .
. . . . . .

Month. Jan . Feb. Mar. A p ril • m .

■_ ’

X Rave.

( Observed from 6/12. 
{ Rickets a t  10 /12 .

Name. Month. 1 . 2. 3 . 4 . 5. 6 . 7 . 8 . 9 . M ? 1 i. . 
. _

11. 12. 13. 15. 16. M . 18.

H cn •

h"".........
D ie t . Breast. do. do. do. do.

t
do. do.

W.M.
36
Ozs.

W.M.
36
Ozs.

W.M.
30
Ozs •

w. ii.
3 2 .5 .
Ozs.

W.M.
35
Ozs.

f .: : .
35
Ozs.

James
F a t in  
Gms. Z f.O . 2 7 .0 . 39.25. 31.5. 31.5.

Dchran̂
Wt. in  
K ilo s . - 6 .0 . 6 .6 . 7 .3 . 7 .7 . 8 .0 . 8.3 . i— -
F at p er 
K ilo . 3 .6 . 3 .2 . 3 .7 . 3 .8 . 3 .9 . 3 .7 . '

Month. Nov. Dec. Jan . Feb. Mar. Apr. •

X Ravs.

f Ot*erved from 7 /1 2 . 
( W oiets a t  1 .1 /1 3 .



Name. 1.1 o n t h .  I 1 . 2 .
- ... T 

3. 4 . 5.
. .  ]---------

S. i 7 . 8 . 9. 10 . 11. 12. 13. 14. 15. 16. 17.
..

18.

16. D ie t.
*

B r e a s t \
ir ' r 

18
JZS • 1

Festive j 
F i l k .

P e p . 
F i l k .
1 O , a.r. _- F. •

*1 1 JLXJil
24 
C z s .

Xt :2^ fati 
28 
C zs •

W.M.
28 

O z s .

Vt* * rft
28 
O zs .

W.M.
26
Ozs •

fe.M.
35
O z s .

t . u .
35
O z s .

D iet
1.

F at in
Gms. 1 6 . 2 . 7 . 2 . 1 2 . 6 . 2 5 . 2 . 25 .2 , 2 3 . 4 . 3 1 . 5 . 3 1 .5 .
W t.in
K ilo s . 2 . 7 . 3 . 3 . 4 .0 . 4 . 6 . 5 .5 , o . 4 . 7 , 5 . 8 . 6 .

91w i

Gms.of 
f a t  per 
K ilo .

6 .0 . 2 .5 . 3 .1 . 5 .4 . 4 .6 , 3 . 6 . 4 .2 . 3 . 7 . ,

HpMMtt ^ o n th .- Apr. May. June. Jul*v . Auk. S ep t. O ct . ITov. Dec. Jar.. Feb. ‘la rch .
" u

X Havs. ■fvt

D iet 1 c o n s is te d  o f m ilk 1^ p i n t s , b u t t e r ,  
and gravy d a i ly .

soup, (Observed from 3 months.
(Rickets a t  1 .3 /1 2  y r s .

(S lig h t deficiency o f f a t  du rin g  Jfth & i t h  moPttid

S&QL6 • Month. 1. 2 . 3 1 0 . 4 . 5. 6.
----- H

7. 8 . 9. 10. 11. 12. 13. 15. 16. 17. •00l-l

17. D ie t. 3reas t , do.
—  - ■ -1 

do.
t t .u .  
18 
Ozs •

W.M.
18
Ozs.

Hr.ii.
25
Ozs.

W.M.
27
Ozs.

W.M.
30
Ozs.

W.M.
32.5
Ozs.

W.M.
35
Ozs.

W.M.
35 
Ozs.

D iet 
1 . .

Andrew
F at in
Gms. 1 9 .8 . 2 2 .5 . 2 4 .3 . 2 7 .0 . 29.25 >31.5. 3 1 .5 . v

Naylor

i

W t.in
.K ilo s . 3 .0 . 3 .8 . 4 .4 , 5 .2 . 5 .6 . 5 .8 . 6 .6 .
Gms. o f  
f a t  p e r  
K ilo .

6 .0 . 6 .0 . 5 .5 . 5 .2 . 5 .3 . 5 .4 . 4 .7 .

i Month. Mar. Apr. May. June, J u ly . Auec. Sept . Oct. Rev, Dec, Jan . Feb. Mar. A p ril.

X Ravs. •

D ie t 1 co n ta in ed  1 p i i i t  m ilk , m argarine 
soup, g ravy . t

(01 served  from 4 /1 2 .
(Rickets a t  7 /12 and a t  1 .6 /1 2 .

Name. Month. 1 . 2 . 3. 4 . 5 . 7 . 8. 9 . 10. 11. 12. 13. 14. 15. 16. 17. 18.

*-• OD • D ie t.
ir.¥. ' 
12 
Ozs.

W.M.
12
Oz8,

Savory
&

Moordfe
Food.

do. do.
W.M.
25
Ozs.

W.M.
33
Ozs.

W.M.
35
Ozs.

W.M.
26
Ozs.

W.M.
35
Ozs.

W.M.
3*
Ozs.

W.M.
39
Ozs.

W,<
39
Ozs,

W.M.
3 or 
Ozs.

E ie t
1 .

Harry

Hick,

Fit in
Gms • 2 9 .7 . 3 1 .5 . 2 3 .4 . 3 1 .5 . 37; ff. 37 .<(. 5/;$, **■.$.
f t .  In
K ilo s • 4 .6 . 4 .8 . 5 .2 . 5 .4 . 5 .6 . 5.9. 6.3, 7 .0 .
Gms• of 
f a t  p e r  
K ilo .

6 .4 . 6 .5 . 4 .5 . 5 .8 . f.6. 6'U f.o ,>

Month. Auk. S ep t. O ct. ITov. Dec. Jan. Feb. Mar. .A p r.,

X Rays.
'«r

D ie t
SOUp

1 co n ta in ed  1 p i n t  m ilk , 
and gravy .

m argarine , (Observed from 6 m onths. 
(Hickets a t  1 .3 /1 2  y r s .



- 7

lame. Month. 1. s . 3. 4 .
j

l_ 5 .  ± 6 .  , 8. 9. 10. 1 1 .i 12, 13. 14.. . .  .  .
1

1 5 .! 16. 17. 18.

19.
B reast 

D ie t. &
W.M. c

7 1 . 1 1 .
Sz

r e a m .

W.:T.»* % Ali •
I S
0 S 8  •

W.M.
21

p Z S .

T 7 . l l .
25
Qze

W.M.
28
Ozs •

w .u .
•30
Ozs.

W.M.
33.5
Ozs.

W.U.
35 
Ozs.

W.M.
33
Ozs •

W.M.
35

0Z8 •

W.M.
35

Ozs.

Diet
1.

i
i
i
ii

i ■ Fat in  
Gms •

.«
.... ..... L . „ 1 6 .3 . 1 8 .9 .1 3 3 .5 . ' 25«<3.1 2 7 .0 . 29.25 » 3 1 .D«1 2 8 .8 . 31.5 . 31,5.1

------1
j__ 1 »

jW t.in
iK ilo s . 3 .4 . 3 .7 . 3 .4 . K 4 .3 . 5 .3 j S . 0 . 7 .0 . 7 .3 . 8 .0 .

1

9.O.! ___
1 ii

COHHtuy
Gms• of 
f a t  p e r  
K ilo . ,

6 .9 . 7 .0 . 6 .6 . 5 .9 . 5 .0 . 4 .8 . 4 .5 . 3 .9 . 3 .9 . 3 .5 .
------ -

i -  i —
i i
j i

Month.

--- - . _j i
Jan . Feb. Mar. Apr. May. June. J u ly . Aug. S ep t. O ct. Nov. Dec. Jan . Feb. ^  T " ........... 'Mar. 1

X Ravs. mm Vm . '

D ie t 1 co n ta in ed  1 p in t  m ilk, 
gravy and soup d a i ly .

b u t te r , ( Obs
( Hie

erved from 2 mont> 
l e t s  a t  1 .5 /1 2 .

is •

Jams. ‘Month. 1 . 2 . 3 . 4 . 5. 6 . 7 .
1

8 . ! 9 . 10. 11. 12. 1-3. 14. 15. 16. 17. 18.

20.
; . i
D ie t . Ejreast, do. do.

W.M.
24 
Ozs.

W.M.
30 

Ozs •

W.M.
30
Ozs.

W.M.
35
Ozs.

W.M.
33
Ozs.

W.M.
30
0z8.

F.If. 
34 
Ozs •

W.M.
35
Ozs.

W.M,
35
Ozs.

"W7V” 
35 
Oze.

i
i

F a t in  
Gms. 3 1 .5 . 2 9 .7 . 2 7 .0 . 3 1 .5 . 31 .5 . 31 .5 . 31 a O *
W t.in
K ilo s . 4 .5 . 4 .8 . 5.42 , 6 .0 . 6 .9 . !i

JO"*/
U&MK0A

Gms.of 
r fa t p e i 
K ilo .

7 .0 . 6 .1 . 4 .9 . 5 .2 . 4 .5 .
1 * ■

*

1
Month. June, J u ly . Aug_. S ep t. O ct. Nov. Dec. Jan . Feb. Mar. Apr... May. June.

■ r

X Rays, mm

There were c l i n i c a l  s ig n s  o f r ic k e ts  
a t  10 m onths, but th e  rad io g rap h  
was. n e g a tiv e . Was n o t under d i r e c t  
o b se rv a tio n  d u rin g  A p ril and May.

A dm itted to  H o sp ita l a t  6 months.
D ism issed 'from H o sp ita l a t  9 months.
E p ipyses, and removed from town a t 10 months 
R eturned a t  13 months.

i
s

Observed from 6 mths 
R ickets  a t  13 months

lame# Month*

31.

JktKS
^Utnui

1.

D ie t .  B reast

F a t in  
Gme. 
¥ t . i n  
K ilo s .
Gms.of 
f a t  pe}  
K ilo .

Month.

X Rays.

2 .

do.

3 . 4 .

do. I do•

5.

do*

. I 7.

do* do*

8*

do*

9*

do*

10. 11,
Ibiet 

do* 1

13 1-3* 14. 15.

A

16. 17. 18*

This c h i ld  was seen  a t  1 .1 Z w ith  r i c k e t s .  Radiographs became normal and then r ic k e ts  
re c u r re d  a t  2 .5 /1 2  y r s .  (March) on a  d i e t  c o n ta in in g  m ilk , m argarine, soup and g ravy .
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C ^ A R T  C O M P A R I N G !  T H E  N O R M A L  F A T  I N T A K E ,  I N  G R A M S  P E R  

K i l o  o f  a c t u a l  B o d y  W E i G H T w i t H T H a g o s s e R v E P  i n  a  c h i l d  
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c h a r t  c o m p a r in g , t h e  n o r m a l  Fa t  i n t a k e , in  G r a m s  p e r  
Kilo  o f  a c t u a l  Bo d y  w e i g h t  w ith  T u y r O B S g R v E D  i n  a  c h i l d  
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CM A S T  COMPARING! “THE NO RM AL F A T  IN T A K E , IN G RAM S PER

K il o  o f  a c t u a l  B o d y  w e i g h t  w it h  THyrQBSgg v e d  in  a  c h i l d

WHO DEVELOPED R lC ^E TS .
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c h a r t  c o m p a r in g  t h e  n o r m a l  Fa t  i n t a k e , in  G r a m s  p e r

K il o  o f  a c t u a l  B o d y  w e i g h t  w it h  THyrQBSgRvED in  a  c h i l d

w h o  D e v e l o p e d  r ic k e t s  .
MONlTh :s>__________________________
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c h a r t  c o m p a r i n g  t h e  n o r m a l  F a t  i n t a k e ,  in  G r a m s  p e r  
K ilo  o f  a c t u a l  B o d y  W E i G H T w r r H T v w T Q B s g g v E P  i n  a  c h i l d

w h o  De v e l o p e d  R ic k e t s
ONlThlS
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c h a r t  c o m p a r in g ,  t h e  n o r m a l  F a t  i n t a k e ,  in  G r a m s  p e r  
' K ilo  o f  a c t u a l  B o d y  w e i g h t  w ith  TvnTOBSggv/ED i n  a  c h i l d

w h o  De v e l o p e d  R ic k e t s .
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CHART COMPARINQ "THE NO RM AL F A T  IN T A K E , IN GRAMS PER

K il o  o f  a c t u a l  B o d y  w e i g h t  w it h  T v i^ B S g g v E P  i n  a  c h i l d

w h o  D e v e l o p e d  R ic k e t s
I M O N T h ! 5
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c h a r t  c o m p a r in g  t h e  n o r m a l  Fa t  INTAKE, in  g r a m s  p e r  
Kilo  o f  a c t u a l  Bo d y  w e i g h t wm-iTMSTOBSEgvED i n  a  c h i l d

w h o  De v e l o p e d  R ic k e t s
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CHART COMPARING; TH E NORMAL PAT INTAKE, IN GRAMS PER
‘Kilo  o f  a c t u a l  Bo d y  w e i g h t  w ith  Tn yrOBSgR\/ED in a  c h i l d

w h o  De v e l o p e d  Ric k e t s .
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C H AR T COMPARING) T H E  NO RM AL F A T  IN T A K E , IN G RAM S PER
‘ K il o  o f  a c t u a l  B o d y  w e i g h t  w iTHTmiQBSERv/ED in  a  c h i l d

w h o  D e v e l o p e d  R ic k e t s .
MONTHS
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C H AR T COMPARING) "THE NO RM AL F A T  IN T A K E , IN G RAM S PER
' K il o  o f  a c t u a l  Bo d y  w e iG H T w it h t h «t o b s e r \ /e p  i n  a  c h i l d
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MONTHS
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CHAR T COMPARING; T H E  NORM AL F A T  IN T A K E , IN G RAM S PER
K il o  o f  a c t u a l  Bo d y  W E iG H T w m -tT HSTOBSgRvED in  a  c h i l d
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CH AgT C o m p a r in g ,  t h e  n o r m a l  F a t  i n t a k e ,  in  G r a m s  p e r  
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c h a r t  COMPARING; TH E NORMAL FAT INTAKE, IN GRAMS PER 
K ilo  o f  a c t u a l  B o d y  w e i g h t  w ith  THyrQBseR v e d  i n  a  c h i l d
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C H AR T COMPARING; T H E  NO RM AL F A T  IN T A K E , IN G RAM S PER
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- c h a r t  c o m p a r i n g  t h e  n o r m a l  T a t  i n t a k e ,  in  G r a m s  p e r  
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rsHAgT COMPARING T H E  NORMAL PAT INTAKE!, IN GRAMS PER
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\

?*y —
•mm

^-86 |A > l6 |5 -a)4 -Q |^Q |5 -8 6 fi-5 4 j5 a^3 -a7 j3 -a8 |5 6 |3 -5



DETAILS OF DTTTDT'TJHTrEREH UNDER OBSERVATION ON FAT DEFICIENT DIET. 
N o te : -  I n  column o f  d a i l v  i n t a k e  o f  c a r b o h y d r a t e  -

S Cane sugar . -
S .L .  = S i s t e r  L a u r a ’ s Food. f t  yNiNTzA.

...

IName. Month. 1.
1

2 . 3.
f

4 . 5. 6 . 7. 8. L.9-...
.

1 10. 111. .
■ -  

12. 13. ■ 14. 15.-i
1 . D i e t .  Ir

\i

> r e a s t . G laxo •
»
(.. .

Glaxo.
T .iL  
20 
c z .

T**• • ♦ - * •
20r\uS.

f .U .
30 
Oz.

34 
0 z .

cr-m ->*■ • JL • ]C •
24 Oz. '42 
1.5% jCs.
42 c z .  i

1 . 5  fo
■35
Oz.

1 . 5 : .
| 35 
j Oz.

1 2 2 .5  
1 Oz.

T)iet
1.

Mary 

Angus.

i
4
I

!1
1 '

■
1
L ______

K ' . K- . 
1 2 .1 2 .

S . 18.  
SL. 6.

S. 15. 
SL .7 ,5.

s.-
1 7 . 5 .

i
it

F a t  i n  1 
&T.S. 1

I 1
I,

2 1 . 6 .   ̂
1 8 . 0 . 1 8 . 9 . 15,75. /5-y6 2 0 .2 5 .

1i
i

f f t . i n  j 
K i l o s ,  i j

fiI 5 . 4 . 6 . 0 . 6.2. S . 8. 6 . 8 .

i

Gms.of | 
f a t  p e r  
K i l o .

3 . 7 . 3 .1 5 . 2.5. 1 3 . 3 .
-

2 . 9 .

Month. Nov. Dec. Jan, Feb. March . Apr. May. June .

X Rays. mm - 1 . - mm

( Observed from 7|- t o  13 months on p o o r  f a t  d i e t .
( N e g a t i v e  f o r  r i c k e t s  a t  12 months and a t  15 months.

Name. Month. 1. 3 . 3. 4. - 6. 7 . 8. 9. 10. 11. 12. 13. 14. 15.

3 . D i e t .  I i r e a s t , Breast*
1.5%.
34
Oz.

1.5%
28
Oz.

1 .5$ .
38
Oz.

1.5%.
42
Oz •

1.5%.
40
Oz,

1 . .
46 ' 
Oz.

1.5/i.
48
Oz.

W.M., :
30 :
Oz. »

'David S. 16. S .14. S. 7.
S . 14.  
SL.7 •

S ,  14 • 
S L .7 .

6 . 1 4 .
S L .7 .

S . 14.  
S L .7 .

S.12. 
SL.6.

(Rose.! F a t  i n  
Gm£.

— -■ ■ —i. . ... —.
10 .8 . 12 .6 . 12 .6 . 18 .9 . 18 .0 . 2 1 .6 . 21 .6 . 37.0. ;

W t. i n
K i l o s . 5 .0 . 5 .3 . 6 . 0 . 6 .7 , 7 .0 . 7 .5 . 8 .0 . 9*0. ;
Gms.o f  
f a t  p e r  
K i i o .

! 3 .1 . 2 .4 . 2 .1 . 2 .8 . 2 .6 . 2 ,8 . 2 .7 . 3.0.
a

Month. Feb. March, Apr. May. June. J u ly . Aur,_

X Rays. •m

H eal-
JLagi--

Heal-
,

Heal- 
iM t-  - -

Name*

3.

Thomas

Canning

( Observed from 2 months to  9 months on poor f a t  d ie t .  _
I R ickets  a t  4|- months. H ealing  p ro g re ssed  during the summer on poor d i e t .  (S 1 4 rg £ t) .

Month. 1 . 3 . 3.
■ i —

4. 5. 6 . 7. 8 . 9. 10. 1 1 . 1 2 . 1 13. 14. . 1 5 , .

D ie t . Glaxo. Gluxo
W.M.

• 34 Ozi
W.M.
24 Oz

1ir.ii.
24 0:

1 , 5% •
.35 Oz

1.5;?. 
• 35 Oz ►

1.5$. 
35 Oz

w. m. ; W.M.
► 35 Oz.! 35 0z«

W.M.
35 Oz.

Diet
1 .

w ith  
3 P t s . W.M.

S .16, S. 15. S .15. S.7. S. 7. S . 7.

F a t in
Grins. 15.75, 15.75 « 15.75 . 15*75,
f t 9 in  
K ilo s . 4 ,4 . 4 .3 . 4 .9 . 9*?-
Fat pe: 
K ilo . 3 .6 . 3 .6 . 3 .3 , SUP*

Month. Oct, Nov. Dec. Jan. Tit). Maroh. Apr. May. June.

X Rays - - -tvt.
.Observed during  6 th ,  7th and 9 th  month on f a t  poor d i e t .  
.Negative f o r  r i c k e t s  a t  9 months bu t p o s i t i v e  a t  13 mths.

n th e .  _ .
(Moderately severe)



ITame* Month. 1- O« 3. 4. 5. /**o . „ i_7_. j
1

8. I
f

9. io. : ^  - 13. 15.

*• i d e t . -tt ,.r > . J_ . ' ■ • Jbx n
r* f a t  
27.5 
Oz.

. ID.
30
Oz.

1 .50 .
30
Oz.

1 . 5D
35
Oz.

1.5$,. i
35 ;
Oz.

1.5;;. 11.5!,
40 40 
Oz. !0z.

40 !
Oz. :

1 . 5‘>.

<-> • . j

Tl. 5£7~ 
40 
Oz •

>*?,, J 
140 » 
Ol. |

1\
E li za- 
Deth

Carbo
h y d ra te  ,

s $ s i  1
A t  & s t  jg

$ /o  
S t  /&

s, /*•* *
St /o

i
j ___

ii
i

Sonnelly,
Fat in  
Gms •

,
8 .25 . 9 .0 . 13 .5 . 15.75. 15.75 18 .0 . 18 .0 .

11
18.0. i lo .o . 18 .0 .

--- 1--------
/ f r o  !

W eight. 3«o. 4 .0 . 5 .0 . S.O. 3 .3 . 6 .8 . 7 .1 .
‘ 1 

7.6. i S . l . 8 .8 . <?•*
— ■ ■

i
Gms.of 
f a t  p e r
Milo.

2 .3 . 2 .25 . 2 .7 . (j . o . n 7 i& • o • *
4

O' /->« o • 2 .5 . 2 4  1 2.4. j
.. . .  i

2 .9 . 2 .0 . A 9

Month. Oct. Nov. Dec. Jan . Feb. Liar. Apr.
1

May. |June. Ju ly .

i X Rays. 1 1 4'vl' Almost
healed.

■ Observed from 2 to  
R ickets  a t  7 months 
on same d i e t .

13 months on f a t  poor d i e t .  
Healing p ro g ressed  during

r
. . .  L.

summer (S ev ere ) .

ITame. Month. 1. 2... . 3. 4. |5. i 6. 7. 8. 9. ! 10. i 11. 12. 13. 14. 15.

5. D ie t .  33reast<
1 $.
34 
Oz. .

i $ .
34
Oz.

If,.
24
Oz.

1 .53 .
32
Oz.

1 .5  f,.
36
Oz.

1I1

,»

.... i
James Carbo

hydra te , S .12. S .12. S .12.
Q  ̂OC; . J. t'j «
S L * o •

S .18. 
SL.6.

*

Douglas • F a t in
Gms., , , , 7 .2 . 7 .2 . 7 .2 . 14 .4 . 15 .3 .

i
i

h e ig h t . 3*4. 3 .8 . 4 .3 . 5 .0 . 5 .8 .
i

Gms.of 
f a t  p e r
m o .

lo t . |b * l .
1

1 .9 . 1 .7 . 2 .9 . 2 .7 .

Month. Dec • Jan . Feb. Liar ch. Apr

X Ravs.
1 ■ 
1 mm■ -*■

■ j Observed from 1 to  
R ickets  a t  6 months

6 months on poor f a t  
•

d i e t .
(S l ig h t .

Name* Month• 1. 2. 3. 4. 5. 6 . 7 . 8. 9. % 11. 12. 13. 14. 15.

6 .
. 1

D ie t .  1
Testlet 
a  lk . Glaxo. Glaxo. Glaxo . W. *ii. 17?.M. tf.M. tf. M.

,1  fc. f a t .  
34
Oz.

-1.55V.
35
Oz.

1 mX . 0/3 .
Z'J •

1 .55 .
40
Oz.

1*5/5.
44
Oz.

tf.M,
30
Oz. .

Diet
1.

James *
Carbo
hydra te

S .10. 
S L .7 .5.

e.lB.
SL.9.5

IT. 15. 
•EL.7 .5

S. 15. 
.SL.7.5

6 .1 7 .5
.S L .7 .5

I

»

onnachie
Fat in

i Gms.
i

10 .3 . 10.5.
i

16 .65 . 18 .0 . 19 .8 . 37.0a

h e ig h t .
- i 3.65.

1
4* 6.

t
! 4 .8 . 5 .4 . 5 .6 . 5 ,6 .

Fat p e r  
K ilo . 2 .8 . 3.3.

♦
t 3 .4 . 3 .3 . 3 .5 . 4 .8 .

Month. Nov. Dec.
T
1 Ja n . Feb. March. Aor. May.

X Rays. •

i
i

................... —

( Observed from 8 months on f a t  poor d ie t*  
( R ickets  a t  1 year* ( Severe )



Name. Month. 1 1. 2 • 3. 4. 5. 6. 7. 1£ lc . 9.
)

10. 1 1 1 . 12. 13. 14. 15.
7,

1
D ie t,  j r e a s t .

i

V* • i.i •
£4
Oz.

tii'. M.
30
Oz.

W.M. j 
36 | 
Oz. ;

r? I .r V • •
38
Oz.

Tl*«
l)o f a t .
36
Oz.

1.5-M
28
U2.

1*5£.
37
3 z .

l.Sf:. 
37
Oa,

•* r
2

W» w *

rw ..... iVi «
2
P ts .

■V-- -v . .
2
P t s .

E liza
Garbo- 1 
hydra te f

■ i S .10.
SL .7 .5 .

C "1 A . X'-J . i
SL7 • 5.!

S IS .5.
SL7.5.

S .I5 .
SL7.5.

beth Fat in  <
Gms • ! til . o , 3 7 .0 . 32 .4 , 25 .2 , 17 .5 . 13 .2 . 1T r~,4- w; . Ci , 1  ̂* 0 5 • 16.63. 3 S • 0. 36 .0 . ; 36 .0 .

Dunlop,
F e iR h t.j 3 .9 . 4 .0 . 4 .5 . 4 .3 .

<
4 .9 .

. , . . » . j
i

5 ,3 . 5 .7 . G.O. 6,6.
...........

7 .0 . 7 .3 . 8 .0 .
Fat p e r .  
K ilo . ! 5 .5 . 6 .75 . 7 .2 . 5 .5 . 3 .5 . 3 .0 . 2 .2 . 3 .8 . ...3*5. 5 .1 . 4 .7 . 4 .5 .

1
Month. June. J u ly . Aug.. _ Sept. Oct. Nov. Dec. Jan. Fib. " a rc h > Apr.. Ms v ,

X Rays. _ j

Admil 
Die mi

;ted to  
.seed a1

Hospit< 
8 mon

9-1 a t  1 
ths •

month. (Observed from 6 to  10 months on poor f a t  d i e t .
( R ickets  a t  1 y ea r .  (Moderately sejv e re ) .

Name. Month. 1. 3 . 3. 4. 5. 6. 7. 8« ; 9. 10. 11 • 12. 13. 14. 15.

8, D ie t .
f .M .
18
Oz*

W.M.
13
P2-*.

W.M.
18.5
Oz.

rw.s. r
35
Os*

1 . fa, 
30
?£• ......

t . 1 . 5 £ .
35

.. Oz. a *

1 • 0)1-. 
40 

A Oz* .

1 . •
45
Oz.

\
Carbo- 
h y d ra t e S * s i*

• 1

Margaret F a t in  
Gms • 16 .65 . 23 .5 . 13 .7 . 15 .75 . 18 .0 . 20.25.!

H o ll in g s 
worth, Weight. 3 .8 . 4 ,1 . 4 .5 . 4 .8 . 5 .5 . 6 .4 .

1

F at p e r  
K ile . 4 .3 .

r ■
5 .4 . 3 .0 . 3 .3 . 3 .2 . 3 .1 6 .

Month. Sept. O ct. Nov* Dec« ■

X Rays. *> ___9 T _
1i

Diec
(No

i o f pneumonia a t  S months. (Observed 
c l i n i c a l  evidence of r i c k e t s ) ,  P*A*lwlTegative

7 SSetL as

from 4 to  8 m 
f o r  r ic k e ts  a
dovlbful CO**-

onths on poor f a t  d i e t ,  
t  8 months.

Name# Month. 1. 3. 3. 4 . 5. 6. 8. 9. 11. 12. 13. 14. 15. !

9. D ie t .  I r e a s t . do. do. do. do.
Bc,o f a t ,
38
Oz.

38
Oz.

l . s j t r
30
Oz.

1 V 3 $ r
40
Oz.

1 •5j>. 
35

1.5*?.
40
Oz.

1 /55 .
54
Oz.

■Di e t  
1.

!

Alex.
F a t in
Gms. 3 2 .8 . 3 2 .8 . 13 .5 . 18.Qa_

.
1 0 .0 . 24 .3 .

L iddell#
C a rb o - • 
hydra te . S .12. S .12.

S .12. 
SL.6.

S .13. 
SL.6.

d*12 .
PhP-

r s . i s .
SL.6.

S. 12. 
SL.6.

Wei gfct • 5 .4 . 5 .5 . 6 .0 . 6.14. 6.7.
1

5 .7 . 7 .0 ,
■ Fat p e r  

K ilo . - 4 .3 . 4 .1 . 2 .2 5 . 2 .9 . , 3t_3. 2 .7 . 3 .5 .
■

Month. Oct. Nov. Dec. Jan. F f a
r

Mar. Apr. May. June.

X Rave. _ mm -
r

-  •

• (Observed from 7 to  11 months on poor f a t  
(Negative fo r  r i c k e t s  a t  1 y r .  1 .3 /13  yre

d i e t .
• and 1.4/12 yif*

D iet 1 -  Bread, m argarine 
g r a v y /  1 p in t  m ilk .



Appendix - 4 -

Name. i.*un j*.•
l

1. <&. i . 4. 5. o .
......
7.v. . 6 • 9.

------- r  ' '
10. ! n . 12. 13. 14. 15.

10. D iet.
-lilk M 
■r-’t c r .

kd. ImvaI u 1
in d e f i

t i e s
n i t e .

1.5 ,v fa
30
Oz.

t  • 1 . 5/i?. 
35
Oz •

1 i .5 i r .
40 cz .

1.5?f.
40
Oz.

1.5$.
40
Oz.

1 • 5M, 
40 
0 z .

I/S?-.
40
Oz.

Diet
1.

Carbo
hyd ra te
F at in
rvU-liiO •

£/%c $np 1 S f €
Tliomas , *

13 .5 . 15.75. TO ^J. •_ • J * 18 .0 . 18 * 0. *1 O r\ iu ,  J « 18.0 .
Small•

Weight. 4 .5 . 5 .3 . • . S.£._, 3 .8 . 7.3. 7 O. , w « 3 .0 .
Fat n e r  
K ilo . 3 .0 . 2 .9 . 3 .4 . 2 .9 . 2 .6 . 2 .5 . 2 .3 . 2 .25 .

Month. Ju ly . Aug. Cl i" Oct. Nov. Dec • Jan . Feb.

X Rays. mm -f*j*. -

( Observed from 
( R ickets  a t  11

4 months on poc 
months,

r  f a t  d i e t . ( Fontanelle  al m c 
(6 te e th .
(Mo s ign  of r ick '

’t  c lo sed .

3ts a t  10 months. (Severe).

Name. Month. 1 . 2. 3. 4 . 5. 6 . 7. 8. 9. 10. 11. 12. 13. 14. 15.

M • D ie t . B reast.
Glaxo
F,C.

[1$ f a t  
24
Oz •

• l)o fa t  
24 
Oz. •

;.1$ f a t
26 
0 z .

i .̂ •c*'? +■• JL - -u v-w w
■30 
0 z .

Jean
Carbo
h ydra te • ■

Syme.
Fat in
Gms • 7 .2 . 7 .2 . 7 .8 . 9 .0 .

Wei s h t . 3 .5 . 3 .75 . 4 .1 . 4 .2 . 1
F at p e r  
K ilo . 2 .0 . 1 .9 . 1 .9 . 2 .1 .  •

ii
\

Month. J  ah. Feb. l ia r . Apr.
i
ii

X Rays, mm |

(Observed from 2 months on poor f a t  d i e t .  Died o f  Bronchopneumonia a t  7 months.
(Negative fo r  r i c k e t s  a t  6 months. C l in i c a l l y  nega tive  for r i c k e t s .

This c h i ld  was observed in  h o s p i t a l .
She had c o n g e n ita l  o b l i t e r a t i o n  o f  the  b i l e  ducts, and f a t  ab so rp tio n  was 
th e re fo r e  very low.

Name. Month. 1. 2 . 3. 4 . 5 . 6 . 7. . 8 . 9.
■
'¥>•. u . 12. 13. 141 3.5,

12. D ie t . 3 r e a s t .
W.M.
24
Oz.

W.M.
30
Oz.

1 .5 '% h  
43
Oz.

i t . 1 .5#  
43
Oz.

1 .5$.
42
Oz.

175-. 
42 

J l s .

1.53..
43
Oz.

1 .5$ .
42
Oz.

1.5#
43

Oz.

1.5$.
42

Dief.

Daniel*
Carbo
h y d ra te • S&. S fg £/8 s<*

M
s i n

5 #S-L/X M M

Wedgewood.
Fat in
Gms • 21 .6 . 37 .0 . 1 8 .9 . 18 .9 . 18.9. 18.S. 1 8 .9 . 18 .9 . 18.9, 18. fL.

Weight. - 4 .0 . 4 .3 . 4 .5 . 5 .0 . 5 .4 . 5.9, 3 .5 , 7 .0 , 7 ,8 , 8 ,2 ,
Fat p e r  
K ilo . 5 .4 . 6.4* 4 .2 . 3 .3 . ■3.5. 3.2, "

2 .9 . 2 .7 , 3 • 4Ai 3a3 ^

Month. June. J u ly . . Aug. Sept . Oot Fov, Dec. Jan . Feb. March.

X Rays.

(Observed from 8 to  14 
(Negative f o r  r i c k e t s  
( a t  IS months.

months, on poor f a t  d i e t ,  
a t  14 months, but s l i g h t  r i c k e t s  

( S l i g h t ) .
_,17 t e e th  a t  1 0 'months.

Diet 1. 1 P in t  m ilk , 
margarine, gravy.



/oendix 0.

HcXiD.
if
don th . 1. i r**.  ̂« 3 •

i
4. I d.

i
? 

i i
__

 
i i i i

8. S. id . : i i . .

y mm , ,, m, m m • 
12. 13. 14. 15.

13,

'Thomas

T y ll ie .

Di e t  • Breast.* do.
____i ____

do. do. •
■ . . .

- do •\
! jdo. * do. 1 dc- •

_... . .. :i

1/5 fa1 
35 oz.

S .12. ̂ ~
10 .5 .

Vf> fa t  
35 oz.

I l f .  f a t  
• 3r oz.

! 8 .12 .

i
Carbo
hydra te  
FaV In  
Gms.

9

Ii i
L........... i .. .

1 !i S.12.
i

!
'

— — —  — - !_ _ -i-- - 10.5. j 10 .5 .
t

5.8. i o .<5.

v-.. •• ..  ' ------- —>H

Weight.
i

T- r . tt «
ii< 5 .0 .

Fat p e r  
K ilo .

• iii 2 .1 .
i

i . e .  ; 1 . 7 .
Month.

1

-  1 ______ ,
F1 r.......... - - r,

,
1 " \ — r............

i i Feb. March.: A pril l

X Rays.
i

_____ L  . . .
i i

.1 i.............1 ......J i  + JC- .
(Observed from 8 to 11 months, on f a t  poor d i e t .  C l in i c a l l y  negative 
(R ickets  a t  11 months. C l in ic a l ly  positive

i
a t  8 month8.
fo r  r i c k e t s  a t  12 mon the. (S lig h t

Name • Month. i . 2. 3. 4 . j 5. 6. 7. 3. 9.
T .ir .—
25
cz .

. 1 0 .
25
oz.

i
! n . 12. 13. 14. 15.

14.

iathew

Maxwell*

D ie t . 3 reae t.
S l ie n -
bury

W.M.
18-1- 
cz . _

W.M. iW.iA. 
27 37
oz. cz .

rw.M.
30
Oz.

W.M,
2C
oz.

W.
30
oz.

i m-mm m—r-! »< . .o cz <■*/ o
CZ .

T.TiT'~‘
25
oz.

ifvir. ' '
25
oz.

Ga'rbc-
hvd ra te • S .5. S .10.

T

SA10. IS.10. S .10. i s . 10. S .10.
Fat in
Gms. »i

*
118.0. 2 7 .0 . 32 .5 . .22^5, -d ij * D * O c£■ Ci . O .

i
22 .5 .

Weight. . .
1i

. ........ 1_____
1 i
! 5 .5 .  ' 5 .8 . 6 .3 . _ 7*0* 7 .3 . 7 .4 . 7 .8 .

F a t p e r  
K ilo . 3 .3 . 4 .6 . 3 .6 . 3.2. 3 .0 . 3 .0 . 2 .9 .

k lcnth . Sep t. O ct. Nov. Dec. Jan . Feb. March.

X Ray6. +‘JC. ' t

(On f a t  poor d i e t  during  7th month and 
(R ickets a t  12 months.
. i . ......

from 8 th  month onwards. No c l i n i c a l  s 
( S l i g h t ) .  C linical s ig n

ign  a t  12 mont! 
s p re s e n t  a t  1

is •
3 months

1
•

Name*
j

Month. 1. 1 2. 3 . 4 . 6. 7 . 8. 9. L 11 • -j 12. 13. 14. 15.

15.

E liz a 
b e th .  .

Davies.

D ie t .
S.L*. {S.L. i W.M. 
Food [Food | 24 
Sc. W.M. j & W.M. oz.

1$ f a t '  
24 oz.

i
26
oz.

W.M.
30
oz.

W.M.
27
cz .

W.H.
32
oz.

Cff.
S3
S»j_.

35 
c z *

Carbo
hydra te

. S v
r  - —— - .... T ' 1 'i1

F at in  
Gms. 21 .6 . 7 .2 . 7 .8 . 10 .0 . 27.C. 2 4 .3 . 28 .8 . 31,5. 31 .5 .

Weight. 2 .2 . 2 .5 . 3 .3 . 3jl9«_ 4 .5 . 5 .3 . 5 .9 . 6,2. 6 .7 . 7 .0 .
F at p e i  
K ilo . 10 .0 . 3 .0 . 2 .4 . 2 .5 . 6 .0 . 4 .6 . 4 .8 .

1 . - 
5*1 * ! 4.7* 4 .5 .

Month. - Jan . Feb. March . A pril May. June. July. A u g . S ep t.

X Rays.
*

to * '
i
i

(Observed from 3 months to  6 months on f a t  poor d i e t .  Admitted to H o sp ita l  a t  3 months.
(R iokets a t  6 months. To Country Branch a t  5 months.

Dismissed a t  7 months.
. — . -  '-----  ---------- ----- ---- ------ ------ ( S l i g h t ) .



r ■■jppc-n^is  CM

i.'. -11. Q • ...vii jfl. 1 1. G" • L  *• 4. I _1 o. G • 7. i „c • S. |_Jf !0. ; 11.
t
‘ 1 ^

!
1 13. 14. 15.

16. D ie t .
j

’ * *• V. « §
I15t Os •

*' • i - •
115 
i Oz.

* 4tt* ve . . •
! 15
L Qz..._ _

V; . ... •
15

i Oz.
1 24 
! Oz.

^  - -« • - - «
24 
Oz •

MV.M. 
| 35 
0 z •

t T-‘ 1 ■ 

1 1

2 > fa t .
35
5z.

P/^fat • 
35 

t_0z.

t. f : t .  
35

1 Oz.

t $7 i '♦: 4**9
35
Oz.

[Diet.
i

Thcs •
(Fat in  
|Gms.

r; • 1 i
: 1.. ....... 31 .5 . 31 .5 . 21 .0 .

■J— i.--- •

‘31.0. 121.0. 31.5.

W i l l i s . ! W eight .
j
i .

|
4 .65 .

1
! 4 .8 . 5 .7 .

i
[ 5.3. I „ . £ • 7 .0 .

f

!Fat p e r  
k i l o .

1 "
I ! i

! j 6 .7 . C. 5 • 1 AJ . "Dm
! " 

3.5.
i ■ T *i
t 2 -Z D . D . 4 .5 .

‘ Month. May* June. J u ly .
|

Aug. Sept. O c t . Nov • Zee. o an. Feb. ! March. A p ri l . May.! " " "'I 
X Rays.

ij I
i

* 1
i! —

■. ■
Obe
on
lies

erved from 8 a 
f a t  poor d i e t ,  

native fo r  r i e l

nonths t  

cets a t

o 11 months
/yemJ. /75*. ,

Name. Month. 1. 2. 3. 4. 5. 6. - i . 9. 10.
1

11. 12.
.

13. 14. 15.

17. D ie t .
W. M.
12
Oz.

W.M'.
12
Oz.

* W.M. 
1 24
! OZ.

*rf ' t
24
Oz.

1 . 5/Sfa
32
Oz.

t . l . 5 # f a
36 | 
Oz.

, t . l* 5 ^ f a
36
Oz.

t

. .. J

Josephine
Fat in  }
Gms. | 10 .6 . 10 .8 . 1 7 .0 . 21 .6 . 21 .6 . 1 4 .4 . 1 6 . 6 . 1 16 .6 ,

11

StfcCann. W eights 2 .3 . 2 .7 . 3 .3 . 4 .0 . 4 .4 . 4 .6 . I
F a t p e r  
K ilo .

—
7 .4 . 8 .0 . 6 .5 . 3 .6 .

1
3 .8 .  i 3 .6 .

Month. yUlX* A'0£. Sept, Oct. Nov. Dec.
1 1 ’ 
Jan . Feb. March

X Bays. i 0

Observed from 5 months 
f a t  poor d i e t .
R ickets  a t  8 months.

to  8 months on s l i g h t l y



3. SUiriER.

■ 3 • i ...onth •. 1.

1.

F rancis 

Mui r .

I PijsJt.*. f r e e s t .  
j Carbo-j 
j h y d ra te .
; Fat ini 
! Gms •
! frt '.in  
I K ilo s .

Fat ps 
S i lo .

Month.

- f - o . 4. 5.
l ^ f a t .  
|S4 os •

S .15.

7 .2 .

1; j

24 os

I 7.
W -—

24 o z •

S .15.

7 .2 .

4 .0 . 4 .7 .

S. 15.

7 .2 .

1.8. 4 JU 5 t._

D.J

C •far-r-r- - —'•. . ) ■ a
(Jh: u u

w.M.
•35 cz .

Aug. Sept. Oct. _:cv.

10. __
v n n  r s i e t
35 oz. | 1.

I

- f

- +

Deo. Jen .

1 ? XOt

Feb.

13. 14. 15.

lor ch.

X Rayst

Observed from 4 months to  7 months on f a t  poor d i e t .  
Negative fo r  r i c k e t s  a t  7 months, 8 months, and 13 months.

Name.
■

Month. 1. 2 . 3. 4. 5. 6 . 7. 8. 9. 10. 1 1 . 12 . 13. 14,. 15.

2.

Edward

Farmer.

D ie t . 3 re a s t . B reas t . N estlds , Nestleb
1.5#

. f a t
35 0 Z1

1«5f ■?
•35 Ozi

1.5-3.
35
Oz.

1. 5 / j •
42 oz.

1 .5#.
42 oz. t i t .

darbo-
hvd ra te s

1
i S .14. S .21. S .21. S .18. S .21, 2.21.

Fat in  
Gms.

!1
......... \ 15.75, 15.75* 15.75 . 18 .9 . 18 .9 . 22.05

W t.in
K ilo s .

r ' 1 r 
1. . . j . . . , . 5 .7 . 6 .4 . 7 .0 . 7 .6 . 8 .0 . 2 .4 .

Fat p e r  
K ilo .

1i
2 .8 . 2 .4 . 2 .2 . 2 .5 . 2 .4 . 3.7.

Month. 1 Feb. March. A pril. May. June. J u ly . Aug.

X Rays.
1
i

Observed from 4 months. 
Meg. at 10 months.

C lin ica lly  n e g a t iv e  a t  1 0 months, 
and 4 teeth . F ontanelle w ell c losed . 
Walks With support.

ijQpplP e__

3.

Mathew

Shannon.

Month. 1. 2 . 3. 4. 5. 6. 7 . 8. 9.
- I ,

JUL. ! 11. I 12. 13. 14. 15.

D ie t . Breas t .
Glaxo
F.C,

1 .5 # fa t .
28 cz .

1 . 55J.
28 oz.

i . s #
30 oz.

1 . 5^ .
39 oz*

1 .5 3
42 oz

1 .5 3
> 42 oz

1.5#.
• 45 ozj

1 t 1
— . j  . .

Earbo-*
h y d ra t e .

S. 14. -1 
SL.7.

S .17.5 
SL.7.

. 312 . '
SL7.

S. 15. 
SL.7.

S .15. 
SL.7.

S. 15. 
SL.7.

S.YS. 
SJo 6

1
i

Fat in  
Gms. 12 .6 . 12 .6 . 1 3 .0 . 17.55, 1 8 .9 . 1 8 .9 . 20.25,

tj
- ---  * -

Wt^in
K ilo s . 4 .3 . 5 .1 . 6 .0 . 6 .5 . 7 .0 . 7 .5 . 8 .0 .

1
i

Fat per 
K ilo .

1 “ "•*
3 .0 . 2 .6 . 2.25, 2 .7 . 2 .7 . 2 .5 . 2 .5 .

T

Month. - March. A p r i l . Mav. June, J u ly . Aug. Sept 1

X Rays. - - *
1

months.
4 t e e th .  F o n tan e lle  well c l c 23d. Stands s tro n g ly

a t  9 months. No c l in ic a l  evidence 
o f  r ic k e ts .



Marne. Month, j i .  ! £>• 3. | 4. 5 1D. j _ s .  i 7 1- } 8. ! 9. I 10. I 11* 1 12. 13. 14. I 15.

4 - I

i I
D ie t ,  p r e a e t .

i
do.

i
do. 1 do. do. • 

-  ~ 1

1
do. !1<

1
do. do . do, [

1
fat
35 oz. !

1 — HJ- • O ■ O • |X • O :0
35 j40 oz. 
oz. 1

•
t
(

-■
Margaret

Carbo- : 
hydrate*

1i p . 12,5* 
_ _ B.L.5*

8*12.5.1
G .L .5 .

G12.5.
n t c: u. jj. 0. S

Me- i
F.it in  j 
Gms. i

1t 1 11 i!5aJ5._!

7 .3.

15 .75 . 18 .0 .
1
\

Monig&l.J | 
) W eigh t.:

; 11 1i ♦
4^ _ i7 .0 . 8 .0 .

i
i

Ii}
ip Cut peri 
K ilo . i 1i 1f

...1 ■ ■
3,3. i cj*'j , 2 .3 .

...... . —j. — . ..
j 1

! Month. *t
4

• i 1 . '1  
'larch. ;A p ri l  , May.

*
June. I Ju ly . Aug.

X Rays.
i

.. j . !
1 i 1 

.............1 ■ 1 ! **

Observed from 9 months. leg . a t  10, 13, & 14 months.

! Note H(*d OftA; PAaspA* -Ht ^ ctcuXy

Name.
1

Month. 1 .
r ' .  j

3. 3. 4.
1 1

5. j 6. 7 . a .  ! 9. 10. I 11. 12. 13. 14. 15.

5. D ie t . B reast. do. do.
1.55
f a t
36 o z .

1 .55  1 .5 5 . 
30 oz.' 39 oz

i
1.5ft.i 1*5%.! 1.5ft. 
44 oz^ 48 ozl. 48 oz

____J ______ i ..

w .  1, 30 oz.,

Thelma
Carbo
hydra te

S. 13. 
SL.6.

S .12. 1 
EL.6.

S .15.1 
SL*3.!

S .15. 
SL.3.

S • 15.! 
EL. 3.!

S .15.: 
SL.3.!

B.15.

Winning,
Fat in
Gms • 11 .7 , 13 .5 . 1 7 . . . ! 19 .8 .

.
3 1 .6 . 21 .6 .

1
27. ;

-----

Weight. 5 .0 . 5 .3 . 6 .6 . 6 .7 . 7 .1 . 7 .7 . .8, 4 . ;
Fa t p e r  
K ilo . 3 .3 . 3 .5 . 8 .8 . 3 .9 , 3 .0 . 2 .8 . '3,2. 1II
Month. March. A p ri l . .. . May j . June ► J u ly » Aug.

j .
_-;?jpt.j

t
X Rays• | IW <—

1
-  I . . ."  i ____

Observed from 3 months♦ C l in ic a l ly
____  . . .  1

n e g a t i v e .  10 months. 6 teeth* 
Stands s t r o n g ly .

Name* Month. 1. 3. - 3. 4. 5. 6 . 7. 8. 9 . 10* 11. 13. 13. 14. 15.

6*/ D ie t .  I3reaet.] Breast.
ilestlds
Milk. do. do.

i.5f»
f a t
35 oz*

1.5ft ' 
37 oz*

1.5ft 
42 oz.

1.5ft. 
36 oz* 4T

John
Carbo
h y d ra te S .14.

S l4 .
SL3.5.

S14.
SL3.5.

iS14.
SL3.5.

814.
8L3.5.

^UhrTZflS
Fat in  
Gina. 15 .75 . 16 .65 . IS . 9 * 16 .3 . 23.6.

Weight. 6 .3 . 7.4* 8 .0 . 8 .6 . 8*8. i
F a t p e r  
K ilo .

T“ - * - j  m
3 .5 . 3 .35 . 2 .4 . 1*9. 3.6,

Month. . May. June. J u ly . Aug. 8fPt.
X Rays. - ' -7 ■

Observed from 5 months* C lin ic a lly  negative* 2 t e e th  at 9 months*
Radiograph dwaMML a t 10 months* F ontanelle  w ell-o lbssd .



i'LilliQ . 1.0 n th . 1-<— i____ 2 . _ f _ - *
. . P* 4. D •

1
,QO t 7 . 8. q

kJ  • 10.
I

i i . 12. 13. 14. 15.

,
D ie t .  <

.... - ,

3reast 
c S .L.

B reast 
& S.L.

B reast 
& S L.

'l les tld t
Milk.

rt -w. .. i do. j 1. 51:. 
|36 oz.

1 . 51- 
f a t  
42 oz.

1 . 5% 
48 cz.

•1.5%. 
42 oz. i *

Charles . ______________

~ 1
Q ip  C . U.O. S .18. S .18. S .18, !

Lockhart.-
Fat in
Cm s .

i
! 11. 6 . 13.0 . 14 .2 . 16 .8 . IO CJ. ^  • 18 .9 . 18.9. i

f t .  in  
K ilo s . : 6 .25 . 7 .3 . 7 .7 .

■
e . 4 . 2 .0 . 10 .0 . 10.C.|

C-rns .o f
f a t  p e r
K ilo .
■

\ 1 , 1
.

2 .1 . 1 .8 . 1 .8 . J. .  . 2 .1 . 1 .9 . 1 o  'J. f f
i

Month. March. A p ri l . May. June. J u ly . Aug..
- 1

Sent. 1

X Rays.
♦j

mm

: i
-  ; i

i

i

Observed from 3 months. 
Neg. a t  10 months.

Fontanelle? almost closed. 4 t e e th .  St< 
a t  9 months.

~..nds s t ro n g ly

-Name. Month. _1 _ .. _ 2. 3 . 4 . 5 . a . 7 8. 9. 10. i i . 12. 13. 14. 15.

•00

I

D ie t .
W.M.
24 oz.

S i s t e i Laura* £3 Food and W.:
f
!

. I _______

Ti . /fatuf**
hvuAt

tf.M.
18 oz.

i

vr - r ell*
18 oz.

W.M.
=35 cz.

W.M.
35 oz^

A lfred
i
1

Quinn.
Fat in  
Gms • t 12 .6 . 16.2. 1 6 .2 .

t
3 1 .5 .  * 3 1 .5 .

W t.in
K ilo s .

,, .. , ..

! 4 . 4 . 4 .6 . 4 .9 . 5 . 0 . 5 . 3 .
Gms.of j 
f a t  per!
K ilo . ! J

2 .8 . 3.5. 3 .3 . 6 . 3 . 5 . 9 .
1
i‘

.

Month. A pril May. June. J u ly . Aug. Sept.
.

X Rave.
i

. + ' i t e
■ i-T-----------L

( Observed from 8 months to 11 months on fa t  poor d ie t .
( R ickets a t 10 months. This healed  and recrudesced the  

(fo llo w in g  spring on fa t  r ich  d ie t .

Admitisd^to H ospital a t 8 months. 
Dismiss id at 14 months.

(S lig h t)

Name. Month.

9.

Robert

Rilliam*
Bon.

D iet. B reast.N estleb

Fat i n  
GmsA
W t.in  
K i lo s .
Gms.of 
fa t  p %i 
K ilo .

Month*

X Rays.

1. 2 . 3.
1.5% 

. f a t  
36 oz

S .12.

1 6 .2 .

4 .9 .

3 .3 .

4 .
1.5% 
32 oz

S. 12.
1 4 .4 .

5 .7 .

3 .5 .

May, June.

5.
TTsfS
36 OZ I

S .15.

16.2*

6 .5 .

2 .5 .

J u l j r .

6.
■ t v s ^ t

36 oz

S .15.

1 6 .2 .

7 .1 .

2 .2 .

Aujgj

7. f 
175%:

36
oz

S .15.

16 .3  •

8 . 0 «

2 .0 .

8,

Sept.

9. 10■*- 4- 11.

___1

1

1 2. 13. 14. 15.

Observed from 2 months. 
Neg. a t  7 months.

At 7 ion the -  6 tee th , F on tan slls  w e ll 
olesfft* Stands stron g ly .



cumr-o r .  _ - 4 -

Name. Month. 1 . CJ . ! 5.
i

4.
J
|  5 . __

t
4 5 #

i
‘7. >8. i S. 10.

j" 1.i
; i i . 13. 13.

1
1 14. t 1 o . i

10. Bi e t  •
£7:.:.
12 os.

i 1.5M- 
fr.t 

! 28 cz.

jl.5," 
o 1 c s .

i __

'1.5;:• O „jiC <J 4J *
ii

1 .5 0  
55 oz.

I

; i .5 b .  ,i.5M, : 
: 35 oz. ,44 oz.;

L.5v
44 
oz .

- r 

1* ... 1
ii

1 '• '— ' tf
1— ■ - • ■ ( I i 1I t ! I

Sarah
e . i 4 .
SL.7.

(S .7. 
.S .L .7.

Is. 14. 
1S.L.7.

S . 14. 
S .L .7.

IS.1A.
SL.7.

.S .14. .S.14. 
1SL.7. I5L.7.

r --- 1- -1 ;
L : ... .

(I
i .......
1

< iI

Doyle.
Fat in
Gins • *> o ^\ l u . O. ‘S .45. j lS .6 .

<
1 5 .7 5 .115*75.

:
I i9 .e .  J i9 .8 .

»i*
iti

It
W t.in  
K i lo s . 3 .4 .  14 .0•

i
j 4 .3 .

-J , , . r
4 .8 .  1 5 .0 .  ̂ r\o • 0 • 5 .8 .

1 i
i

t
____

i i
.... t ___ ___

(kps.of 
f a t  p e r  
K ilo .

i
_____ I ____

3 .7 .
■
3 .4 .

t
1 P Qt i-> * \3 . 11

3 .3 . 3 .1 . 3 .3 .
\

‘3 .5 .
- i— |

» *1
I !

t

Month.
k

March. A p ri l . ! May* , June.
7I

J u ly .  1 Aug. Sept, kI
X Rays.

1
1 - a

1ii

Observed, from 2 months. 
Neg. a t  9 months.

Wo e l l n l o a l 1 STldftp t p f  r i c k e t s .
" /

><
ii

Name. Month. 1. a. 3. I 4. ! 5. 6. 7. 8. 9. 10,
i

.1 1 . 12. i. 13. 14. .
!

•LO* 1

11. D ie t . Breast. do.
N estlds
M ilk.

•
do. do* do.

. .
do.

.
do.

; ii i i
......  ! :______

! i * • 
! i ! !
__

Robert
I » 
1 : i :

. ___  ? i
i ;i *

f » 1I i

McPake.
S a t  in
Gms.

1
1 2 .0 . j 12 .6 .

i
13 .4 . 14 .2 . 16 .0 . 16 • C. 16 .0 . 1 ; i i

I
I

T e ig h t .
i

5 .1 ,!  5 .4 . 5 .7 . 6 .0 . o*3._ 7 .1 . 7 .6 . t l
♦[

Gms.of 
f a t  p e r  
K ilo .

2 .3 .
.... .

2 .3 .
j

2 .3 . 2 .3 . 3 .5 .
r-- - - ,

2 .2 . 2 .1 .
____

j
. 1i

Month.
i
1 'March . Apri. .. May. June. Ju ly . Aug. 8ept.

.

X Rays.
------V " .......

1 - —
ii

...I
Qbsei
Neg.

>ved from 2 mon 
a t  9 months.

th s . At 9 oonths. § t e  
closed* Stands s e th ,  F o n tan e lle  w ell  t ro n g ly .

■ n L

. . .
Name. Month. 1. 2 . 3. 4. 5. e .  . 7. 8. 9.

-
10* .,.,11. 12. 13. 14. 15. 1

12. D ie t . Breast. do. do. do.
1 ,5$
f a t
38 oz.

1 .5$ .
38 o z .

Usf ,
38 o z .

1 .5  fo .
45 oz.

■
' i , • . i

i i I

.............. I
\
f

James
&.15. 
S .L .3.

8 .15 . 
S .L .6•

S. 15.
S . L. 6.

s . i s .  ;
S «L. 6»:

• * i> i
— L... _ j _____

B rice .
F a t ' in  
Sms.

r
i 1 3 .5 . 1 7 .1 . 17 .1 . 20.35.; >

Weight. 6*6. 7 .0 . 7 .6 . 8 .3 .  !
Gms.of 
f a t  p e r  
K ilo .

2 .0 . 2 .4 . 2 .2 . 2 .4 .

Month* July*
■ - ■ ■ - 1 1 

Aug.
■

S ep t.

X Rays. •m -

Observed from 4 months. 
Neg. a t 8 months.

At 8 meaths, 2 te e th , F ontanelle w e ll  
‘ c lo s e d * ^  tands stron g ly .

X
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\
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c h a r t  CO M F^R IN Q  T H E  NO RM AL F A T  IN T A K E , IN G R AM S PER
K il o  o f  a c t u a l  B o d y  W E K a H T w rffrT w O B S g g v e p  in  a  c h i l d

v ,n ie  P B v c ^ n g p  g & * jg fe , ON ^ ooA p ftT  ® i e r  U' ^
M O N T H S

i z 3 4 5 6 7 a 9 to 11 12. 13 14 15 16 17 18

b»0

K r%

>

Ow

4<o

3.0

3 9

\ " • '% /•

\----
//e* u ^ t i

J /f i r^u r
r

/
r s J wm )

v ^ .
Z/*?A

\ | L . -

\

Xfa — + — +
4s--

A
/ A ■*» A___

•— *N
\

^^[^•l6 |5 -3 [4 --Q |^Q l5 -a6 p > 5 4 j5 a6 |3 -8 7 f3 a8 |5 -8 |3 -5

LS&



fa
t 

in
ta

k
e 

in 
g

ra
m

s 
pe

r 
k

/l
o

.

C H A ir r  CO M F^R IN Q  T H E  NO RM AL P A T  IN T A K E , IN G RAM S PER
K il o  o f  a c t u a l  B o d y  W E iO H T w itfr^ *T O B 3 g R v g p  in  a  c h i l d

P E V C L O P fiD  R t f ttJfcTfr 0 N  f 0C>/l P B T  O f Z T  T * /o &  0  o o Q t- f t\
M O W T H S

I z 3 4* 5 6 7 a 9 lo n 1Z 13 1-4 13 1 <o n le

b.O

. . . .

S o

' '•

4 o

3.0

4 9

\
\

X * i t .

\
\

XU9VH' — - -f-
mm JL~,

- / s.#

s
-

\ /
s '

6 |3 - a j4 - o |4 - 0 ) 5 - S f c f 3 - S 4 ^ 3 a ^ 3 - 8 7 |3 - e S  3 6 3*5



F
A

T
 

IN
T

A
K

E
 

IN 
G

RA
M

S 
PE

R 
K

/L
O

.

c h a r t  c o m p a r in g  t h e  n o r m a l  f a t  i n t a k e ,  in  g r a m s  p e r

K il o  o f  a c t u a l  B o d y  W E teH Tw iliH -ffgcrO B S ggvE D  in  a  c h i l d

o n  P oo/i FftT OiB~T 6>.Jjr*j£s do*WHO ■QEVChOPgP'Rlfti'MWiS).

j©. o

So

5.0

2.0

4 a 6 |4 - - l6 |  5 -a |4 -0 |4 .-0 |5 -8 6 p -a 4 j5 Q ^ 3 8 7 f5 a e l5 6 |3 -5



FX
T 

IN
TA

KE
 

IN 
G

RA
M

S 
PE

R 
K

/L
O

.

c h a r t  COMRKRINQ t h e  NO RM AL Fa t  IN T A K E , IN G R AM S PER

K il o  o f  a c t u a l  B o d y  w e i g h t w r th T w o a s g R  v e p  in  a  c h i l d

W N » E fe * C h iQ ,P S D  RCfrMferTS  ON  f t 9*  F f i T  Q t £ T  y  dV * t* -o fi
 ________________ M O N T H S

I z 3 5 6 7 © 9 IQ 1! IZ 13 14 15 16 17 10

h’d\

/ \

/

5o

/ \/
0

\• ..
1

4<o

5-0

I&-9I

\
\ \

N.

/%£>**»>F~

K X

1__ \

KlIBt 7 0 — — T
m V

/
/ \ J

\ /
\

4a6|4-l6|5-a|4-0|4-0|5-s^3-a4j3a^387fsea|58|35



FX
T 

IN
TA

KE
 

IN 
G

RA
M

S 
PE

R 
K

lL
O

.

C H A E T  CO M F^R IN G  t h e  NO RM AL F A T  IN T A K E , IN G RAM S PER
K il o  o f  a c t u a l  B o d y  W E iG H Tw rfTH TvtgroasggvcD  in  a  c h i l d

wi io PevPiLoncD 0N f po* f tte T  i-vm jiqSj& T
 _______ MONTHS__________ »____________ Hoi+tUQmaxrrt.

! z 3 4* 3 6 7 a 9 IO II I Z 13 14 15 16 nr (0

b-G

On>*AeC

B? Q
75tL v: U&fi..< s i CHAM *  3w /
V

>

VOat** Ĥ  /j A *
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DAILY FAT INTAKE FROM PATENT FOOLS.

1 . G laxo. ( F u l l  Cream) 3 .2 5 $  F a t •
•

Month, Grams o f  f a t . Month. Grams o f  f a t .

1 . 1 3 .5 . 7 . 3 1 .5 .

2 . 1 6 .5 . 8. 3 7 .0 .

3 . 2 1 .0 . 9 . 4 2 .0 .

4 . 2 2 .5 . 10 . 4 2 .0 .

5 . 2 5 .0 . 11. 4 2 .0 .

6 . 2 7 .5 . 12. 4 2 .0 .

2 . C-laxo. (H a lf  Cream) 1 .7 5 $  f a t *

C o n ta in s  55$ o f  above*

3 . A l le n b u rv  No* 1 .  2 .3 $  f a t . 4 .  A l le n b u rv .  No. 2 .

1 . 1 3 .9 . About 2 4 .6  gm. d a i l y .

2 . 1 6 .3 6 .

4 . 2 2 .7 5 .

4 . Robinson*e P a t e n t  E a r l e y .  .9$  f a t .

G iven  v : i th  1 /3  p i n t  cow’s m ilk ® 6 .0 5  gm.

5. S i s t e r L aura*s Food, (w ith  cow* e m ilk )  .8955 f a t .

1 . 1 8 .1 2 .

3 . 2 1 .7 6 .

6 . 2 9 .0 .

9 . 3 1 .7 .

1 2 . 3 1 .7 .

6 . N e s t le* s M ilk . 1$ f a t .

1 . • 9 . 0 . 4 . 1 2 .6 .

2 . 9 . 6 . 6 . 1 4 .2 .

3 . 1 2 .0 . 10 . 1 8 .0 .

7 . S av o ry  and  Moore*s Food.

1 . 8 . 7 . 9 . 1 8 .0 .

3 . 9 .0 . 12 . 1 8 .0 .

6 . 1 3 .4 .



ES7AILS OF LIFT IN  IITVFSTIGAFFE CASES.

Average normal d a l ly  f a t  in ta k e  up to 1 year ie  taken a e : -

( 1 s t  month. t$»V. em. 6 th  month. 3 7 .0 .  1 year 30.0 gm.
( 3 r d  " 33 .5  " 10 th  » 30 .0 .

'Janie.

i

Age a t  i S e v e r i ty  I Fat 1 
1 s t .  • Diet* 1 o f  S u f f ic ie n c y  I 
observ- ; R ick e ts . i |
a t io n .  ' ] i

1 . John j 
McLeiinan,

11
13 yrs • j

i
ii

! j
B reast to 3 months. Then I S l ig h t .  ' .S u ff ic ie n t.!  
S i e t e r  Laura*s Food and ; ; | 
W.M. accord ing  to  d i r e c t io n s . !  ! ;

i .
! 11| 3 . Jeah ie  i 12 y r s .  

; P a te rso n j

!

1 ■ ..... ■ ' - - - j ■ ■ - - * ■ ,

i *
B reast to  3 months. Then |Moderate, j n 
S i s t e r  Laura*s Food and ! I 
W.M. p lu s  an e x tra  p i n t  of J i
W.U. * i

'! £  T
■ 3. George . 1.13 y r s .
I Smith. ;
\ *I 1 1 > t i
i . . . _ .... > _ .. ___

» j
B reast to  3 months. W.M. 3 (Severe. j
p in t s  w ith  b read  and b u t t e r  j
and milk pudding to  1 .5 /12  *
y r s .  when soup and gravy ‘
added. ! :

n

i »
j 4 . Jack  
j Green.
i
i

j i* . Mi

10J
1 .12 .

jI
i

B reast to  3 months. S i s t e r  
Laura*s Food and W.M. to  9 
months, then added bread  and 
b u t t e r ,  soup, gravy, mince, 
b p in t  m ilk.

Moderate. ! nii

i
1 5. W alte r  
* E l l i o t .
i
. i

i . . .  . i

9
1*12. |

1
B reast to  3 months. S i s t e r  
Laura*s Food and W.M. to  
1 .2 /13  y r s .  Then genera l d i e t  
w ith  gravy, soup, egg, margar
in e ,  b p in t  m ilk . !

Severe. i

I
j■ 1 1

i
!
1iiii
i.... r. , j

1 i s'! 6 . P e te r  ; 1 .13 . 
' F o riek y . j

j  . !
i
i

, C. r ■ . i J
B reast to  3 months. W.M. 2 
p in t s  to  1 year (a lso  "V iro l1* 
from 7th  to  10th month) Then 
g en e ra l  d i e t  w ith  b u t t e r  and 
m argarine ( h a l f  o f  each) 
gravy, soup. esse.

Moderate.

■

1
■ il 

*

! iQ.
7 . P a t r i c i a  j 2*12 

Warooch. ]
ii
i

!

| B reast to  3 months. Robinson*s 
B arley  w ith  2 p in t s  W*M. to  
1 y ea r .  General d i e t  w ith  
b u t t e r ,  soup, gravy, £-1 p i n t  
m ilk . S c o t t ’ s Emulsion 
1 .6 /1 2  to  1.9/13*

Severe. * !
1

i :
-  -  -  -j-

I ~

.8* M argaret 
Tooley,

j

2 y r s .

ii

B reast to  3 months. S ie t e r  
Laura*s Food and W.M. to  8 
months. Glaxo ( f u l l  cream) 
to  1 year when supplemented 
w ith  bread  and b u t t e r .  At 
1 .3 /1 2  soup, gravy, genera l 
d i e t .

Moderate.
i
iiI
i

f!
1 ■

1
1Ii
i •

S i

9* P a t r i c k  
Crossan*

4
1*12.

i 1 i
B reast to  5 months. In  Bel- Moderate* ; 11 i 
vedere ■ H osp ita l to 7-g months, i » i 
W.M. 1 p i n t  <1 Allenbury*s 1 !
Food and W.II. to  1 yea r. 3 J 
months. Then 1 p i n t  m ilk , } 
soup, gravy, mince. 1 1



j Age a t
- j aiu o • ; 1 11 «

j cbserv- 
1 a t io n .

Bi e t  •
S e v e r i ty

of
R ic k e ts .

Fat j 
S u f f ic ie n c y ,  j

i
10* S tew art | 

Armour. \{

12.
. 1 c •

i
_____  i

B reast tc  6 months. F u ll  
Cream Glsxo to  1 year.
Then genera l d ie t  with 
b u t t e r ,  soup, gravy, and a t  
l e a s t  * p in t  m ilk .

Severe.
i

S u f f i c i e n t .  !

I

! ±. * 
11. James j 1*12*

Campbell • >iII

B reast tc  6 months. W.M. ! 
(about 2 p in t s )  with milk 
foods and bread  and b u t t e r .

io d e ra te . ji

i
!
ii

■ 1i
1

12* Margaret 
McGregor.

2
1 .12.

r r --- ----------------  ------1
B reast to. 8 months. W.M.
32 oz. to  1 .1 /13  then 
Eengerf6 Food added.

Severe. II

13 . Agnes 
M il le r .

.10
1 .13 . Eree.8t to 8 months. W.M. 2 

p in t s  to  1 year supplemented 
by p o rr id g e  from 10 months. 
Then genera l d i e t  with 
b u t t e r ,  soup and gravy.

Severe. 11

r |

It

14* A llan 
Cassidy.

3 y rs .
j

B reast t c  8 months. Then j 
g rad u a l ly  o rd in a ry  d ie t  w ith  1 
1 p i n t  m ilk , soup, gravy, 
and m argarine.

M oderate.|
j

i

n

15* 2*lary
MoKellar*

o
i . f s . Breast to  S months. Then l j  

p in t s  w ith  sc-up, gravy, 
egg, m argarine.

Moderate.

.

n

1

13. P h i l ip
B ally .

2 y r s . Breast to  9 /12 , supplemented 
from 3 months w ith  f u l l  cream 
Glaxo. Then l£  p in t s  milk 
w ith  puddings and milk to 1 

y r .  when gravy, soup, 1 p i n t  
m ilk , m argarine.

j _ . . . . . v _ - • r-

Severe* it !(

17* Robert 
Wamoch,

3
1 .13 . B reast to 9 months. Then 

1 p i n t  m ilk , b u t t e r ,  soup, 
and gravy.

S l ig h t . it

18. Peggy 
j McPherson.

4 y r s . B reast to  9 months. In  
Fever H o sp ita l  f o r  1 month. 
Then genera l d i e t  w ith  
p i n t  m ilk , soup, gravy, 
egg, b u t t e r ,  and m argarine 
( h a l f  and h a l f ) .

Moderate. it
i
ii
i
iii

19. J e s s ie  
Lawson. 
(Twin)

2 y rs . B reast supplemented by 1 
p i n t  W.M. to  9 months. .
Then genera l d i e t  w ith  2 
p i n t s  W.M. m argarine , soup.

S e v e r e . it

i*

1



.Appendix F . - 3 -

Fame •
Age a t  
l e t .  
observ
a t io n .

D ie t .
Severity

o f
tickets*

F at
S u f f ic 
iency .

20# H e n r ie t ta  
Havre on . 
(Twin)

2 y r s . B reast supplemented by 1 
p in t  W.M. to 9 months. 
Then genera l d i e t  w ith  2 
p i n t s  W.M. margarine and 
soup.

Severe.

it

S u f f ic i e n t

21. Olenod • 
B a e z a r c l i .

3
1 .12 . B reast to 10 months, then 

g enera l d i e t  w ith  ecup, 
gravy and bu tte r* .

?evere. n

23. James 
McKenzie.

8
1 .13 . B reast to 10 months. Then 

genera l d i e t  w ith  soup, 
gravy, and meat and 
o c c a s io n a l ly  b u t t e r .

Icdera te . tt

23. John 
S teel*

2 y r s . B reast to  10 months. W.M. 1 
p i n t  and milk pudding ana 
milk to  1 y ea r .  J  p in t  W.M. 
gravy, soup, e^g, b u t t e r , . 
and margarine Tbalf of each)

1' IT.*--. .  • • ~ - . . . . . .  J

Severe.
i

" 1(iit

j

24. Joseph 
McCabe.

i

1 '

9
3 .12.

. . . . . .

B reast to  10 months. Then* 
eceneral d i e t  w ith  1 p in t  
W.M. gravy, soup, and 
m argarine.

i
Severe. i i

i

25. Alex. 
C u rr ie .

2 y r s . B reast to  11 months supplement 
ed from 3 months w ith  bread 
and m ilk . Then 1 p i n t  milk, 
b u t t e r ,  gravy and egg.

- Severe. ■  i
if

26. Sarah 
Lawson.

10
2 .12 . B reast to 1 y ea r, supplement- 

! ed w ith  S i s t e r  L aura’s
Food and W.M. Then genera l 

d i e t  w ith  soup, gravy, meat, 
bacon, f a t  and m argarine.

Severe. IV

27. Han
Waddell.

lb ’
2 .1 3 . B reast to  1 y r .  then  genera l 

d i e t  w ith  1 p i n t  m ilk , soup, 
gravy, b u t t e r  and meat.

Severe.

28. Agnes 
Watson.

lo
1 .1 3 . B reast to  1 year then  milk 

pudding and 3 p in t s  W.M. 
to  p r e s e n t .

Severe.

ii

ft

39* Agnes 
. R u s se l l .

3 y r s . BrePvSt to  1 y e a r .  Then 
genera l d i e t  w ith  soup, 
gravy, egg. O ccasionally  
b u t t e r  and meat.

t "■ n ■ —
i Severe.
i

ft



A ppend ix  F» - 4 -

I Age a t  .,ame. J 1 | t#
j observ- 
! a t io n .  S

D iet.
S e v e r i ty  

o f  ’ 
R ic k e ts .

Fat
S u f f i c 
i e n t .

i
30. E lizabeth]

C o l l in s .  1
!;
i
i

11 | hntZk
1 .12 . | B reast to  1 year then 1̂ - 

I p in t$ w ith  p o rr id g e  ana 
1 b re a s t  a t  niedit to  1 .4 /1 3 ,
| then general d ie t  w ith  
; b u t t e r ,  gravy, soup & eggs.
t

Severe. j S u f f ic -  \ 
i  e n t . j

i

31• Margaret 
Weisch.

!

3 ^  
3 .12 . B reast to' 1 year, then 

gene ra l d i e t  w ith  l j  p in t s  
m ilk . Soup, gravy and 
m argarine.

i
Severe. J

I!
i

n

i 3 3 •  John 
Kane.

4
3 .13. B reas t to  1 y ea r .  Then l£  

p in t s  m ilk , m ilk  pudding 
and bread  and b u t t e r  to  3 
y r s .  a f t e r  which soup, gravy, 
and meat added.

Severe.
i
i
|

i
i

«

33. A rthur 
Bain*

3£ y r s . B reast to  1 y ea r .  Then 
genera l d i e t  w ith  b u t t e r ,  
soup, eggs, and a t  l e a s t  
1 p in t  o f  m ilk .

Moderate. ;

j

it

34. Joe
S tew art.

. . .

6
1 .13 . B reast to  1 y ea r . Then milk 

puddings and 2 p in t s  milk 
to  1 .3 /1 3 , when gravy, meat, 
and scup added.

Severe. IT

35. Susan 
McGhee.

8
2 . r 2 .

•

B reast to  1 y ea r.  Then milk 
l £  p i n t s ,  gravy, soup, mar
g ar in e  and o c c a s io n a l ly  egg.

Moderate. II

36. J e s s ie  
Kennedy.

8 ^  
3 .13 . B reast to  1 y ea r .  Then 

genera l d i e t  w ith ^  p in t  
m ilk , b u t t e r ,  soup, and 
gravy d a i ly .

Moderate. »

37. Joe 
Geoghegin.

*7

1.13* B reas t to  1 y ea r . Milk 
£ p i n t ,  b u t t e r  and gravy 
to  1 .3 /12  when occasiona l 
egg added.

Severe. ft

38. Joe 
McCulloch.

.  6 
-3*13. B reas t  to  1 y ea r .  Milk 

1 p i n t ,  b u t t e r ,  egg, to 
1 .6 /1 2  when soup and 
gravy added.

Severe.

i!
tl

ft

ij

39, E liz a b e th  
Watson*

3 y r s . B reast to  1 y ea r ,  J- p in t  
m ilk , b u t t e r ,  gravy, soup, 
egg, meat.

t
1 Almost 
! hea led .

i
I  ntI



A p pend ix  F . 5 -

Name.
Age a t  
1 s t .  
observ
a t io n .

D ie t .
S e v e r i ty

of
R ickets .

Fat j
S u f f ic -  i
ie n cv . j

i

40# William 
Louder.

4
4 .13 .

i
i

B reast to 14 months. Then 
genera l d i e t  w ith soup, 
gravy, egg, b u t t e r  and ^ 
to  1 p in t  m ilk .

Severe.
i

i
S u f f ic -  1 
i  e n t . |

i

41. Thomas 
C ou tta .

3 y rs . B reast to 13 months, then 
g en e ra l  d i e t  in c lu d in g  
b u t t e r ,  soup, gravy, and 
1 p i n t  milk d a i ly .

Severe. n

43. Thoma3 
B e a t t ie .

10
1 .13 . B reast to  14 months, then 

genera l d ie t  in c lu d in g  
soup, b u t t e r  and J  to  1 
p i n t  m ilk.

Moderate. n

43. John
Robinson.

6
1 .13 .

6
B reast to 1 .13 , supplement
ed from 3 months by S i s t e r  
Laura*s Food and 1 p in t  
W.M. and from 1 year by 
soup, gravy, and occasional 

. egg. „ . .

Severe.
!

I!

44. Andrew 
Young;.

”  T C T " “  
1 .1 3 . B reast to 1 .2 /12  supplement

ed from 6 months by S i s t e r  
Laura*e Food and 1 p i n t  W.M. 
Then genera l d ie t  w ith  
gravy, soup, and margarine*

Severe. ti

45. Donald 
H i l l e r .

10
1 .13 . B reast to 13 months. Then 

l£  p in t s  m ilk , soup, gravy, 
vega tab les  and m argarine.

Moderate. n

46. John 
Hughes•

8
3 .1 3 . B reast to  15 months. Then 

p i n t  m ilk , gravy, f i s h ,  
egg, m argarine.

Severe. w

47. Edward 
MoCrae.

2
3 .1 3 . B reast to 15 months. Then 

g en e ra l  d i e t  w ith  gravy, 
soup, meat, m argarine .

Severe. ii

48. Running 
Thomas•

7
1 .13 . B reast to  5 weeks. W.M. 2 

p in t s  to  9 months. Then 
•S p ec ia l Dairy Milk fo r 
B abies" . 3 pintB  to  1 .2 /1 2 . 
R estie*s m ilk , bread and 
b u t t e r  fo r  1 month. Then 
2 p in t s  W.M. b u t t e r ,  soup, 
and gravy*

Moderate. ii

49. John. 
McCann.

1
1 .1 3 . B reas t and N estle*s Milk 

to  2 months. F u l l  Cream 
Glaxo to 3 months. W.M. 
38 oz. to 11 months, then 
soup and gravy added*

Moderate. n

t
i
1



A ppend ix  F . -6 —

" - ..........
! Marne •
iii . . . . . . . .

Age a t  j 
1 s t .  ! 
observ- j 
a t io n .

"  ~  ........................................................................................................—
D iet.

S everity  
o f  

R ic k e ts .

Fat i 
S u f f ic -  j 
ie n c y .  j

1
£0. William 
i H offa t .
1ij

i
1 .13 .

;
-

B reast to  6 weeks.
S i s t e r  L aura1s Food and 
W.M. to  1 y e a r .  Then 
genera l d i e t  w ith  % 
p in t  m ilk , b u t t e r ,  gravy, 
8 cun.

Moderate. S u f f ic -  1 
i e n t .

i

i
i

■ ■ t
!
pi* Mary 
, F orsy th .
•
t
‘»f

<5 y r s .

. . .

Breast to  6 weeks. W.M.
to 2 p in t s  to 1 .3 /1 3 . 

3 p in t s  milk w ith  milk 
foods to  1 .9 /1 3 ,  when 
genera l d i e t  w ith  soup, 
b u t t e r ,  and gravv.

lode r a t e .

i

1

n

53. Agnes 
B aird .

11
months. 1

B reast to  5 weeks. F u ll  
Cream Glaxo to  3 months. 
Then W.M. 1 p i n t  in c re a s 
in g  to  2 p in t s  d a i ly  
from farm.

i
S l ig h t . « ■

!

53. Jamee 
Smi th  •

5
1 .1 3 . B reast to 1 month. 

S ie t e r  Laura1s Food and 
W.M. to  1 y ea r. Then 
l £  p in t s  m ilk , b u t t e r  
and e£g.

Moderate.

----------------------------------------------

!iIitt

54. Donald 
McMillan.

ii

9
month8•

T
B reast to  2 months. Then jM oderate. 
V.U. 1^ p in ts  w ith  b re a s t  ; 
a t  n ig h t .  j

------------------  ------------------ 1
M ‘

I

i
55. John 

Hamilton.
qX 

months•
Unknown to  -3 months. 
Then a t  legist l j  p in t s  
W.M. to  9 months, when 
oat f lo u r  added.

Severe. » ]

56. Bernard 
Ecey.

\

5
1.13. S i s t e r  Laura*s Food and 

W.M. to  13 months. Then 
g enera l d i e t  w ith  soup, 
gravy, b u t t e r ,  and 
m argarine ( h a l f  o f  each) 
and £ p i n t  m ilk .

Severe. ** 1

t
1*i
i

, n r r ,  j

57* John
. V i l l i e r s .

11
months.

Glaxo, F u ll  Cream, to  
4 months. W.M.2 p in t s  
to  7 months when bread 
added. At 10 months, 
soup and gravy added.

Moderate. n |

i

58. Alex. 
Donald.

1 y ea r . Degan w ith  W.M. 16 oz6. 
and g rad u a l ly  in c reased  
to  2 f  p in t s  a t  6 months. 
At 11 months bread and 
b u t t e r  added.

Moderate.

iiJ

n

1

59. Agnes
McEechnie.

3
3 *13.

.

W.M. 20 o ss .  g rad u a lly  
in c re a se d  to  3 p in t s  a t  
6 months. Continued to
2 to 2-1' p in t s  W.M. to 1.6 
when g enera l d ie t  w ith  mi 
s cup , ~seravv. mar:rari n e .

Severe.

—  A .  ,

l ”



A ppend ix  F .

!
• jAge a t  ] 

ITame. I 1 s t .  i
[observ- j 
ia tion . *

D ie t .
Degree

of
R ick e ts .

Fat 
S u f f ic -  
i  ency.

1i
60• Anni e ‘ 

L e itch . j
ii

------- ... - ^

io  ;
1 .13 . ;

fi
♦
iii

Glaxo to  1 month. I?—2 
p in t s  V7,!!. d a i ly  t o ' 9 months.j 
Has continued on 2 p in t s  I 
W.M. milk puddings to  j 
p r e s e n t .  1j

Moderate.
i1iiii
i

S u f f ic -  
i  e n t .

♦
SX. Eileer. ! 

C a r l in ,
, 1  > 1 .13 . '

i

iI

r  .......i
Over 1 p in t  milk d a i ly  tc  ♦ Severe. J 
6 months. Then S i s t e r  j 
Laura’ s Food w ith  2 p in t s  j 
W.M. to  1 y ea r .  Then soup, * 
gravy, margarine, milk i 
1 p i n t .  j 

___  ___ 1

n

63• John
HcKechnie.

i!

4
3.12 # W.M. 1 to  2 p in t s  to  6 j 

months. 2 f  to 3 p in t s  to* I 
1 .9 /1 2 .  Then genera l d ie t  1 
w ith  eoup, gravy, meat, j 

. egg, margarine and b u t t e r .  j 
( h a l f  and h a l f ) .

Severe. n

.

63, Annie
F inn iegan ,

9
3.12 .

- ■ - - - - r .. r, , ,, - r , - , -

S i s t e r  Laura’s Food w ith  3- 
3 p in t s  W,.M. to  2 y ea rs .
Then grcvy, soup, and 
m argarine added.

Moderate. n

r
1
|64. Jenny 
i Simpson.
i
i
i»
i
i
i
! . . .

4
2 .12 .

i

W.M. I f  p in t s  to  9 months. 
Then 2 p in t s  w ith b u t t e r  
to  1 year when genera l 
d i e t  w ith  soup, b u t t e r ,  
gravy and 1 p i n t  milk 
d a i ly .

Severe.
i

n

j
65. Sarah 

N e i l l i s .
3 y r s . W.M. 1 p i n t  to  3 months 

( d i lu te d ) .  Then 3 to  3£ 
p in t s  u n d ilu te d  to  14 
months b u t t e r ,  soup, 
and gravy added.

Moderate. n

T



D e ta i ls  o f  the d i e t  in  some of the cases where i t  was considered  to

be d e f i c i e n t  in  _fat a re  given below :-

Name.
Age a t  

1 s t .  
observ
a t io n .

D ie t .
Degree
of

t i c k e t s .

Fat
S u ff ic ie n c y

tj

1* Alex.
Rams a y .

7 r 
1.13. Breast to  3 months, 1 p in t  

milk to  10 months when milk 
pudding and egg added. At 
1 yea r,  b u t t e r ,  gravy, soup.

io d e ra te . D e f ic ie n t  
3rd to  10th 
month.

3 . George 
Timothy.

3
5 .13 .

5
B reast to  1.13 y r s .  Milk 
p l e n t i f u l  bu t m otherfs d i e t  
poor. Followed by genera l 
d i e t  w ith  soup, gravy and 
m argarine.

Severe. D e f ic ie n t  
tc  1 .5 /1 2 .

3. Mary 
Thompson.

1 3 
3 .1 3 . N e8 tle fe Milk to  1 year, 

then generfel d i e t  w ith  
b u t t e r ,  p i n t  m ilk , 
sravy  and soup.

Severe. D ef ic ien t 
to  1 y ea r .

i
if

4 .  Neil 
. Turpie .

10
3 .1 3 . B reast to  8 months. A llen- 

b u ry , e Mo.l Food to  1 y ea r ,  
when genera l d i e t  w ith soup, 
e r a w  and m argarine.

Severe.
_ _ j

i
D e f ic ie n t .  j 
8th month j 
tc  1 y r .  |

5. Sarah 
Anderson.

10
3 .13 . Savory & Moore*e Food to 

1 yea r. Then genera l d i e t  
w ith  soup, gravy and 
b u t t e r .

Severe. D e f ic ien t  j 
to  1 y r .  i

i
i

I

S. L en ita  
R ossi.

1 y r . B reast to  5 months, 1 p in t  
milk to  8 months then l i  
p in t s  to 1 y ea r. S c o t t ’ s 
Bnulsion 10th to  13th month.

Moderate. D e f ic ie n t .  
5 th  month 
to  1 y r .

7• Margaret 
Boyle.

io
1 .13 . Not more than  1 p in t  milk 

to 6 months. Then 3 p in t s  
1 to 1 year when genera l d i e t  

w ith  soup, b u t t e r  and gravy.

Moderate. D e f ic ie n t  
to  6 months

.

8. Robert 
McXendrick.

1
1 .13 . Half Cream Glaxo to  3 months. 

Then Savory & Moore’s Food 
w ith  2 p in t s  o f  milk to 
p r e s e n t .

S l ig h t . D e f ic ie n t  
to  3 
months.

9* C h r is t in a  
Johnstone .

■ - y - 
; 1*13. W.M. 16 ozs . to  3 months. 

S i s t e r  L aura’s Food to 1 
y ea r . Then 1̂ - p in t s  m ilk , 
b u t t e r ,  and milk puddings.

D e f ic ie n t  
to  3
month 8.



APPENDIX G.

TABLES TO SHOW RESULTS OF TREATMENT.
1. COD LIVER OIL.

Name •

I n  H o s p i t a l .

Age when
trea tm en t
commenced

Degree of
 R ick e ts .

, Radio- T C lin -

1* Margaret McGonlay,
p

}* H a r r ie t  Smith, 

j. Joseph McCullooh.

I, Margaret Reid.

S tew art Armour.

I. Robert Mathews.

if i
1 .1 3 .

g rap h !c .

Severe.

9
,11 
.6

3 .12 .

1 .12 . j Severe.
.6

Severe.

9
1 .12.

10 
2 .1 2 .

101.12.

Severe.

Severe.

Severe.

i c a l .

R e su lt .

Radio- |~C lin -“ 
g rap h ic .  j i c a l .

f l i r 
tation 
bf
Jfereat- 
»ment.

Severe.

(Moder . 
(Severe. 
Severe.

Moder.
Severe.

Severe.

Severe.

Marked im4 
provement

do.

do.

D e f in i te  
improv.

No im
provements

do.

No im- : 2 mths. 
provement. |

Season

Summer.

do.

S l ig h t  im
provement.

No im
provement.

do.

do.

j 1̂ - do. \ do.

3 do. I do.

2 do. do •

1 do. 

l £  do. d c .

?. Richard McGregor. 1 .13 . Severe, i Hod. Marked im Very s l i g h t 3 mths. V in te r .I Severe. provement. improv. !
12.

8« Sarah Lawson. X 2 .12 . Severe. Severe. do. S l ig h t 3 do • do.
0 improv. i

I
9. E l la  Rodgers. 3 .1 2 . Severe. Mod . D e f in i te Walks. 3-1 do.

i
do. ]

Q Severe. improv* a lo n e . iii
10.C h r is t in a  Johnstone, 1 .12 . Severe.

1
Severe. No improv. No improv. l £  do.

i
do. ]

11.Amelia H art.
i

Severe. Severe. D e f in i te do. 2 do. do. 1
improv.

b . In  Country Branch.

IS.Agnes R u s se l l .
1

2 .1 2 . Severe* Severe. D e f in i te Walks 4 mths. Summer.
improv. a lo n e .

10
3. A lfred  Donald. 1 .12 . Severe. Severe. Normal• Very s l i g h t •oin dc.

2,
improv.

Sarah Lawson. X 3 .1 3 .~ Mod. Severe. F u rth e r Walks 2 do. do.
Severe. improv. a lo n e .

10 ’
^•Agnes M il la r . 1 .13 . Severe. Severe. Marked S l ig h t 3 dc. W inter.

1 n
improv. improv.

.

5* Annie L e itch .
ML

1 .1 2 . Mod. Severe* D e f in i te iVery s l i g h t i 2 do. do.
Severe . improv. j improv. I

* A lfred  Donald. 2 .13 . Normal. Severe. Normal. !S l ig h t 3 do. do.
f
L

liraprov.
|



Cod L iver O il (con tinued), 

c . At home.

Name.

|j* Alex. S herry .

, Thomas Small. X 

♦ Arch. Holmes.

, F rancis  Bradshaw. 

, Ina Hyslop.

D ecree  o f  R i c k e t s

h  Peggy McPherson.

B. P r i s c i l l a  Freeman.

9. Margaret Welsh.

10. W alter E l l i o t .

11*Agnes Russell*

12* Alex. Rams ay . 0.

Alex. Sharp. 

L3,Lenita Rossi*

R e su lt .
reatm ent
cmmenced,

Radio
graph! c ,

C lin 
i c a l .

Radio-
g rap h ic .

C lin
i c a l .

3 .1 3 .  if Severe. Mod.
Severe.

D ef in i te
improv.

Walks
alone .

1 y r . Severe. Severe. Normal. No
improv.

10 mths. 
2

Hod.
Severe.

Mod.
Severe.

Marked
improv.

D e f in i te
improv.

2 .1 3 . Mod.
Severe.

Walking
alone .

D e f in i te
improv.

Walking
b e t t e r .

2 y r s .

i S  
.1 .1 2 .

Mod.
sev ere .

Mod.
sev ere .

D e f in i te
improv.

D ef in i te
improv.

Mod.
se v e re .

Severe. Normal• S l ig h t
improv.

4 y r s .  

2
Mod.
sev ere .

Walking 
a lo n e .

S l ig h t
improv.

Walking
b e t t e r .

1 .12 .
2

Severe. Severe. No
improv.

No
improv.

2 .1 3 . Severe. Mod.
Severe.

;

No
improv.

No
improv.

10
1.12.

g

Severe. Mod.
sev ere .

Marked
improv.

Walks
a lo n e .

2.12 . 
y

Mod.
se v e re .

Walks 
i a lone .

D e f in i te
improv.

-

1 .1 2 . Mod.
se v e re .

F
| Walks 

a lo n e .
D e f in i te
improv.

—
g

2*12. Mod.
se v e re .

Mod.
se v e re .

S l ig h t
improv.

Walks
a lo n e .

1 y r . S l ig h t . Mod.
se v e re .

Normal. No
improv.

-

Du r a t -  *1
ion o f  j Season
t reatment.!_______

4 months.

5 ■

3 "

5 «

3 «

4 "

4 »

2 «

2 "

4 «

5 •

3 »

4 *

b£ «

Summer

W inter

X * M entally  d e f i c i e n t  c h i ld .  

0 = Phosphorated cod o i l .



: Age when | Degree of 
trea tm ent; Hi d i e t s .

j iResLl i t . dur
a t io n  of Season.

I commencedi
j—  ___ .

k Radio- 
i g raph ic .

C lin 
i c a l .

1 Radio- 
{ g rap h ic .

C lin
i c a l .

t r e a t 
ment.

John V i l l e r s .

3. Joseph McCabe.

r
| 11 mths.

10
3.12.

7

1i
j Severe.
ii

Severe .

Severe.

Severe.

Marked
improv.

Marked
improv.

Very
s l i g h t  ii

Walks
a lone .

2 -Jr mths.
n.

2

Sumr e r .

tt

3. Jenny Simpson. 3 .12 . Severe. Severe. Def.
improv.

Def.
improv.

2 ■ ti

May McVey.
33.

1*13. Mod.
sev ere .

Severe. Def.
improv.

Walks
a lo n e .

2 mths. W inter.

If Alex. C u rr ie . 3 y r s .
a

Mod.
sev ere .

Severe. S l ig h t
improv.

Walks
alone .

2 ■ it

/
3. John Robinson.

o
1 .13 .

1 2
3 .13 .

4

Severe. Severe. S l ig h t  
im prov ..

Marked
improv.

4 " ff

7. Man Waddell. Severe. Severe. S l ig h t
improv.

S l ig h t
improv.

4 ■ "

3. John Kane. 3 .13 . 

5
1 .13 .

Severe. Severe. No
improv.

Def.
improv.

4 ■ it

1
9. Bernard Hoey. Severe. Severe. NO

improv.
S l ig h t
improv.

3 » tt

i " .. . . . .  ................
ii

b .  In  Country Branch.

< >0. E l i z .  MeBade.
11

1 .1 3 .
Q

Severe. Severe. Normal. Walks
a lo n e .

5 mths. Summer.

.1. E liz*  M orrison. l .T ? .
.

5
Severe. Severe. Def.

improv.
Def.
improv.

2 ■ »

L2 . W illiam Lauder. 4 .1 2 . 

3
1 .13 .

Severe. Severe. Def.
improv.

Def.
improv.

2 ■ tt

L3. O len d o .H azaro li . Severe. Severe. Marked
improv.

S l ig h t
improv.

4 ■ •■

L4. John Hughes.

L5. Connie G i l la n .

91 _  
3 .1 $ .

10
1 .13 .

Severe.

Mod.
sev ere .

Severe.

Mod.
sev ere .

No
improv.

S l ig h t
improv.

S l ig h t
improv.

Marked
improv.

2 «

2 "

W inter

tt

L6 . Edward Me Lae. 1
O

3 .1 3 . Severe. Severe. Def.
improv.

S l ig h t
improv.

A.•
.

tt



i;ame.
Age when
trea tm en t
commenced.

■f*
1* Thos. C outts .

i
i

3. Eliz* C o l l in s .  j
i
!

i t G abriel McDonald.

4. George Cavena* X

5. Barah N e i l l i e .  X
b

2 y rs .

U
1.12.

4
-3.12.

4
1.12.

3 y rs .

U J e s s ie  Lawson. j 2 y r s .
i 1

7. H e n r ie t ta  Laws on. Xj 3 y r s .

|
8. John Hughes.

9. Agnes McKechnie#.

10. E l i z .  Watson.

11. Donald Johnstone. 

13. Connie Gillan*

3 yrs

2 . 
3 .13 .

4
2 .1 2.
4 yrs

12 1.12.

Degree
R ickets

of
#

R e su lt . Dur
a t io n Season.

Radio- j 
g raph ic , i

C lin
i c a l .

Radio-
g rap h ic .

C lin
i c a l .  j

o f
t r e a t 
ment .

Severe . i
Severe. Def.im/»J*v. ^Walking 

in  2 mths. jalone. !
6 wke. Summer.

j Severe. Severe. Marked im. 
in  2 mths.

Walking ; 
a lone . !

.5 n n

Severe. Severe. Marked im. 
i n  2 mths.

Walking
a lo n e .

6 « IT

Severe. Severe. Def.im. 
in  3 mths.

Walking
a lone . 5 "

it

Severe. Severe. S l ig h t  im. 
in  5 wks.

Walking
a lone .

3 " n

uoa.
sev e re .

Mod.
severe .

Mod. im. 
i n  3 mths,

Walking
a lo n e .

3 wks. V in te r .

Mod.
se v e re .

Mod.
sev ere .

Marked im. 
in  3 mths.

Walking
alone .

3 ■ tt

Severe. Severe. Very s l ig h t  
im prev .in  
4 mths.

Walking
a lo n e .

4 " n

Severe.

i

Severe. Very s l ig h t  
im prov .in  
7 mths.

Walking 
a lo n e •

6 11 n

Almost 
norm al•

Severe.
t

No im. in  
3 mths.

Walking
a lo n e .

4 ». tt

i

Severe. Severe. No improv. 
i n  1 mth.

Walking
a lo n e .

3 * it

* Severe. Severe. No improv. 
in  3 mths.

Walking
-alone.

3 « n

X * cod o i l  in  a d d i t io n ,  

d . At home.

$3, Jaok Greeaj.
■ s  -
3 .1 3 .

%
Severe. Severe. Def.improv* Walks

a lc n e .
,

2 mths.

i4 . L ily  Harrison* 2 y r s .
o

Mod*
se v e re .

Mod.
se v e re .

Marked
improv.

Walks
a lo n e .

2 «

15. Thos. B e a t t i e .
49

3*12. Mod.
se v e re .

Severe. Very
s l i g h t  im. 
in  6 mths.

Walks
a lo n e .

2 «

fe*V-ii£,- . 1 (o

Summer



-5-

LIAS SAPS (C o n td . j

d . At heme.

Name.
Age when 
trea tm en t

Degree c f  
R ick e ts .

R e su lt . D urat
ion of Season .

comice need. Radio- 
, g rap h ic .

C lin
i c a l .

Radio- 
g ra p h ic .

C lin 
i c a l .

t r e a t -
! rrent.

16. Jack  Adams.
7

1 .13 .
I

Mod • 
se v e re .

Mod.
sev ere .

Def.
improv.

Def.
improv.

i

3 m ths. Summer.

17. Alex. Donald. 1 yr* Hod.
se v e re .

Mod.
severe .

S l ig h t
improv.

S l ig h t
improv.

3 n it

•COr-f A rthur Bain.
7

3.13*
3

Mod.
sev e re .

Mod.
sev ere .

Normal. Walks
a lo n e .

4 ii W inter.

19.
t

A rthur Copland. 3 .13 .

10

Mod.
sev ere .

Severe. Very
s l i g h t  ir

Marked 
i. improv.

2 it tt

80. P a t r i c i a  Wamoch. 2 .13 . 

8
3 .1 3 .

4

Severe. Walks 
alone 
s t i f f l y <

S l ig h t  im. Def. 
i n  4 mths. improv.

I

2 it it

31* J e s e ie  Kennedy. Mod.
se v e re .

do.
0

A* \X\J « Def.
improv.

2 it tt

33. E l i z .  L i l i a n . 4 .13 .
3

Mod.
se v e re .

Mod.
sev ere .

No
improv.

Def.
improv.

2 n tt

33. Susan Bell* 5 .13 . Hod. . 
sev e re .

Walks
alone
s t i f f l y

S l ig h t  
im. in  
3 mths.

Marked
improv.

1 n n



*4. who or riO.hu u .
- 6 -

V:
L

a .  In  II— Qp j- tS/j. •

^ . Name.
Ago when 
trea tm en t

] Degree 
P.i d ie ts

of
•

R esu lt .
___

Durat
ion of

1---------- ■
i Season.

•
c om.enc e d . R rd ic-

g rap h ic .
C lin 
i c a l  «

(Radio
g ra p h ic .

Clin
i c a l .

t r e a t 
ment . 1 '

I1*
Agnes 17at son.

10
I 1 . 1 2 ,

1 5

! Severe.
<
J Severe.
ii

Almost 
norm al.

t ,rrn ! 1*0
J improv.

6 mths. ! Summer.
i

is.
*

Bernard Koey. 1 . 12 . Severe. t Severe. Almost 
norm al.

S l ig h t  
improv.

4 " n

/ - b. At h ome •

1

Agnes Harley*
3

1 . 1 2 .

8
1 . 1 2 .

x.iCd ,
severe .

S l ig h t . Marked
improv.

Walks
a lone .

5 mths. | Summer.
fI

K. James Smith# Mod.
sev ere .

Walks
a lone .

S l ig h t
improv.

Def.
improv.

4 ■ n

?. J a s .  Donachie# 1 y r . S l ig h t . S l ig h t . Almost 
norm al.

Def.
improv.

5 n n

1. P h i l ip  B a lly . 2 y r s . Severe. Severe. No
improv.

Ho
improv.

4 n W inter.

5. VIOLET RAYS• •

a .  In H o sp ita l .

1.
1 1 

Thos, McKendrickj 1.12#
! o

Mod.
sev ere .

i
Mod.
sev ere .

Def.
improv.

Def.  ̂
improv.

1 mth. Summer.

8, Joe Geoghegin.
i

i

1 . 1 2 . Severe. Severe.; Marked
improv.

Def. j 
improv.

2 » W inter,

b . As o u t - p a t i e n t s .

3* £i7*,„ Car2e«.

. . .

1 .1 3 .
A

Severe*
.

Severe. No
improv.

S l ig h t
improv.

1 month. W inter.

4. David King. 1.13..

V

Severe. Severe. No
improv.

No
improv.

i  » n

h
j

r.



w
\ 3. REIiAIITIilG UI7TREATED.

—7-
$

!
!’fx.e. i

A r-o, r-’- or- f
trea tm en t Ij

Degree of 
R ic k e ts ,

Re s u l t . t d u ra t 
ion o f Season.'4 ! commenced.!I Radio- J 

g ra p h ic . ’
C lin -
ica l*

Radio
g raph ic .

C lin 
i c a l .

t r e a t 
ment.

1. George Timothy. j
ti

3
5 . IS . 

7

'7
Severe. ! a.

sev e re .
Def.
improv.

Walks
a lone .

4  m ths . Summer.
- .. • • I

2. Mary Robinson. j
I

— I 
1 . 1<V . ,1

3 '
Mod • | 
se v e re ,  i

Walks
a lone .

Normal.
1

- 3 n tt

3* John McCann.
»

1 .13 .
5

Mod.
severe*

Mod, 
sev e re .

f
Def. 1 
imprev.

Walks t 
a lone .

5 » IT

■ 4. E llen  Timothy. 1 .12 .
g

Mod.
severe .

Walks
alone .

Def.
improv.

- 4 " IT

|  5. James McKenzie.
1

1 .13 . Mod.
sev ere .

Walks
a lo n e .

Normal. - 4 » If

i 6. James Campbell. 

7, Donald M il la r .

1 y r .

10
1 .1 3 .

9
3 « 13 .

Mod.
sev ere .

Mod.
sev ere .

■

Mod.
sev ere .

Walks
a lone .

Normal.

Very
s l i g h t

improv.

Walked 
alone 
a t  1 .6 /1 2 .

3 " 

2  »

IT

n

1 8. Annie F innigan .
;

.
Mod.
sev ere .

Walks
a lone .

S l ig h t
improv.

- 4 ■ II

9* ;John McLennan.

10. P a t r i c k  Crossan.
i

11 mths. 

4
1 .13 .

3

S l ig h t .

S l ig h t .

S l ig h t .

S l ig h t .

Normal. 

Normal.

Walked a t  
1 .7 /1 3 .

Walks 
a lo n e .

3 «

4 ■

tt

n

11. Mary L iv in g s to n e .
.

1 .13 .
•

S l ig h t . S l ig h t .
-

Normal. Walks
a lone .

4 ■ n

13. Thee, W hite* 1 y r . S l i  g h t • S l ig h t . Normal • Walked a t  
1 .6 /1 2 .

1 • n

13. Thoe. W yllie . 1 y r . S l ig h t . S l ig h t . Normal. • Walks 
a lo n e •

5 • n

14. E l i z .  Davies. 6|- mths. S l i  g h t • S l ig h t . Normal. Walked a t  
1 .6 /1 3 .

3  ■ V

15. John H i l l , 1 y r . Mod.
se v e re .

S l ig h t . Normal, No
improv.

3  ■ n

16. Agnes B aird . X . 11 mths. Mod.
sev ere .

Mod.
sev ere .

Almost 
norm al•

No
improv.

5 * «

17. John
3

1 .1 2 . -r- 

8
1 .13 . i.

Mod.
severe .,

Mod.
severe .

Marked
improv.

Def. . 
improv.

15 "»
1

«

18. Andrew NayloxV Mod.
se v e re .

Mod.
se v e re . n o 4 ' t r * a l.

i
Walks o2o**c.

tt

1
4  “ 1 "

*

19* John McCann*
6

1.13 . 

1
3 .12 .

Mod.
sev ere .

Walks 
a lo n e .

IJo '
improv.

!

5 mths. W inter

|SU  E li  z . Morri son . Mod.
sev e re .

Walks
a lo n e .

No
improv.

6 » n

i (over)



- 8 -

8. HS;:Airii!G UNTREATED. (Contd.)

Name

31, Jack C-reen.
*
IB* David Wark.

13, Mary McGhee.

. May Tooley.

I, Joe McCulloch* 

r. Donald M il la r .  

F. A llan  Cassidy.

Age when 
trea tm en t

Degree of 
R ic k e ts ,

R e su lt . D urat
ion  of Season.commenced. Radio- 

graphi c .
C lin -  ~  
i c a l .

Radio- 
. g rap h ic .

C lin -  
i  c a l .

t r e a t 
ment .

10
1 .12 .

1
Med. 
s e v e r e .

Mod.
sev ere .

Ho
improv.

Ho
improv.

4 mths. V in te r .

1 .12 .

9

Mod.
se v e re .

S l ig h t . Ho
improv.

Ho
improv.

3 tt n

2 .1 2 . Mod.
sev ere .

Severe. Ho
improv.

S l ig h t
improv.

3 ti n

2 y r s .

6
3 .1 2 .

10

Mod.
8evere .

Walks 
a lo n e .

Very
s l i g h t
improv.

M 2 n tt

Severe. Severe. Ho
improv.

Ho
improv.

4 tt it

1 .12 . Mod.
se v e re .

S l ig h t . Ho
improv.

Ho
improv.

2 it it

3 y rs .

•

Mod.
sev ere .

Mod.
sev ere .

S l ig h t
improv.

S l ig h t
improv.

2 n it

X -  M entally  d e f i c i e n t  c h i ld .

A ll these  c h i ld re n  were o u t -p a t i e n ts  expept Ho. 18 who was kept i n  the  Country Branch
a t  H o sp ita l .



7 . PROGRESS OF YOUNG RACHITIC BABIES.

* DURING THE SUMMER MONTES.
% —

; Name.
Age when j Radio- 
f i r s t  g raphic  
observed. degree of 

R ic k e ts .
— — ------------------ 1— .. .

Radio
graph 
a t  end of 
Summer.

C l in ic a l  
s igns o f  
R ickets a t  
end of 
Sumner.

D ie ta ry  changes 
from 1 s t .o b se rv 
a t io n  to end of 

Summer.

!♦ James Brady. 5̂ r months. D e f in i te . ITormal. Done. Unchanged.
IS, Margt. D a i l ly . 8 « D e f in i te . ,Marked 

* h ea lin g .
S l ig h t . n

|3, Joan Kerr. 9 " D e f in i te . do. S l ig h t .
>

tt

K. John McKinney. 5 « S l ig h t . Almost
normal.

None. IT

i< May McKinney. 5 " S l ig h t . do. None. tt

* Geo. Syme. 10 « D e f in i te . do. S l ig h t . tt

£ F rancis  Taylor. 6 » D e f in i te . LTormal. Very s l ig h t , tt

I. Chas • Boyd. 11 months. D e f in i te . D ef in ite
h ea lin g .

S l ig h t . 1 p i n t  milk to  1 yr 
then d i e t  w ith  1 
p in t  m ilk , gravy 
and m argarine.

S. Mary King. 9 months. n Normal. Very
s l i g h t .

p i n t  W.1I. added 
to  b reas t^

10. M atilda  MeEwan. 12 ■ S l ig h t . Normal. do.
4

Weaned a t  12 mths. 
General d i e t  w ith 
1 p i n t  m ilk , gravy 
and m argarine .

11* Jane Newlanda*. 10 ■ M oderately
severed

.

Almost
normal.

None. Cod o i l  s topped . 
Eread and m argarine 
added.

18. V io le t  OfRowke. 1 1  • D efin ite . Normal. None. £  p i n t  l e s s  m ilk , 
bu t soup and 
m argarine added.

t3* Margt. P a te rso n . 1 0  ■ D efin ite . Almost
normal.

S l ig h t . i  p i n t  l e s s  m ilk: 
b u t t e r ,  8oup, and 
gravy added.

14* Edward W allace. 7 « Severe. Marked
h e a l in g .

S l ig h t . i  p in t  W.M. added 
•to b r e a s t .

15. David W allace. 1 0  •  ~ D e fin ite . Almost
normal.

None. Margarine and gravy 
added.

1®* Hugh McGuire. 8 « D e fin ite . Moderately
severe .

D e f in i te . Gravy and m argarine 
! added.
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OIT FAT DEPICIEITT DIET LUFJIJC- SUMMER.

( . •

I - a , U n trea ted , but f re s h  a i r  adv ised .
I;

. Y& me.
Age when
trea tm en t
commenced.

Degree of 
R ick e ts .

R esu lt .
D uration of  

o b se rv a tio n .Radio-
g rap h ic .

C lin -  
i  o a l *

Radi o- 
g raph ic .

C lin
i c a l .

L. David Rose.

J .  E l i z .  Connelly*■;

'5. John McGregor.
E

4 months.

y  -

4 ■

D e f in i te .

bOocttidh ?y 
S+ve/t,

Severe.

D e f in i t  

Severe.

e.Marked 
‘ h e a l in g .

Almost
normal.

do.

Improved.

Marked
improvement

5 months. 

4 *

6 «

!
; . b* Pho sphorus added to d i e t .

U Edw a rd  Mu r r a y . 6 months. Mod.
se v e re .

Mod*
sev ere .

Marked
h e a l in g .

Marked
improvement

5 months.


