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A CLINICAL AND RADICGRAPHIC STUDY OF RICKETS, WITH SPECIAL REFERENCE TO

A
THE ROLE OF TEE FAT SOLUBLE 2 VITAMIN TN ITS ETIOLOGY.

This research was undertaken on the suggestion of Dr. Leonard
Findlay and under the auspices of the Medical Research Committee, by whom
the expenses were borne. Its main object has been to investigate the
relationship of deficiency of fat in the diet to the development and cure
of rickets; and, secondly, to collect a large series of radiographs of
the bones in rachitic children, and to attempt to ccrrelatethe severity
of the lesions with the clinical findings.

A study of the literature shows that by far the greatest bulk

of the work on rickets, at least of late years, has been experimental and
conclusions have been drawn as to the etiological factors in human rickets
from the production of a similar condition in the bones of animals, udually
rats or puppies. The hypothesis has been that experimental rickets is
~ exactly analogous to human rickets and should, therefore, @y>any oh;EEEE .
this hypothesis prove to be incorrect then much of the valué\ggiaﬁlwwork
is loste. Furthermore, the natural tendency of animals kept in laboratories
to develop spontaneous rickets is well known, and militates agalnst
definits conclusions being drawn from suchk verk. Pecertly 1cCollur,
Shipley, Sirmonds and Parsons (1) after descriving the production o:
‘rickets in rats by feeding them on any of eleven distinct varietiee of
diet, conclude by saying "Many years prerience witk feeding experiments,
however, have demonstrated tc us how dangeroue it is to draw conclusions
from apparently obvious experimental data. Any suggestion; fegarding
the absence of a specific anti-rachitic substance, or a deficienéy of
either fat soluble A and calcium as the primary agent in the production
of rickets would be i1l considered, and might be far from the truth.”
Eventually one must come back tc the study of rickets in the rachitic
child, and wiatever the experimental findings are they must be applied to
" the human. It was for this reason that the present investigation on
healthy and rachitic children was carried out.

The main object of the research has been to put the theory of

fat soluble A deficiency as the main causative factor of rickets to thqﬁfﬁ

A

clinical test. From a logical stand point, if the deficiency of thegg’
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fat soluble A vitarin is the ~rincipal eticlogical factor then we should

expect the following clinjcal findinge:-

(1) No chilc observed on a diet containing a sufficiency bf the vitamin

should develop rickets. ‘ |

() Conversely, children on a diet not'containing a sufficiency'éf the

vitarin should develop rickets.

(3) In the investigation of the previcus diet of definitely rachitic

children, a deficiency of this vitamin in the diet should be erparent.

(4) The curative effects of supplying the vitamin shouid-be prominent,

and healing should not progrese unless 2 sufficiency be presented.
Furthermore, healing should not be influenced by other factors.
From a consideration of these points my investigations have been
arranged on the fecllowing lines:-

(1) The observation for a long period of children on a definitely fat

sufficient diet, and the noting of any incidence of rickets.

(2) The observation for a long pericd of children on a definitely fat

deficient diet, and the noting of any incidence of rickets.

(3) The investigation of diet histories from birth of definitelﬁ rachitic

children, witl cpecial reference to its prcbable fat content.

(3)a. An additionzl dietary investigation was ﬁade by takiﬁg a séries of
scme 50 young babies brought to the Out Patient Department for
circumcision, radiographing the bones, and attempting to correlate
any incidence of rickets with the nature of the diet the child was
receiving.

(4) Noting and comparing the effecte of treatment, under varying conditions,

of children on fat sufficient and fat deficient diets.
| I propose to discuss the results of my investigation in accordance

with the classification given above.

The diagnosis of rickets. At the outset it is necessary to explain in

some detail the grounds on which a diagnosis of rickets was mede.
a. By radiograph. No case was accepted as rachitic unless the cliniczal f

findings were substantiated by a positive radiographic picture. In cases

which eventually developed rickets, the first abnormality was that the
detall of the bone fhroughout i1ts whole length became less clearly defined;7
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e betea i ‘

and, as the trabeculae zssumed a coarser texture, the fine rasticular
azpearance was lost. At the saume time the periostéum‘ of the shalt !
showed a thickening, probably an attempt to compensate fer the weakening ‘
of the bone (as recently suggested by Perk and Howlands) (2). A slicht
7idening of the ulna (the wrist was the part chosen for radiography in
each case) was next seen, and then, gradually, the normal clearly defined
lower ends of the shafts of the ulna and radius becanme indistinct and
showed some degree of lrregularity. The changes were usually earlier and
more severe in the ulnae Park and chland (2) describe a fringe of fine,-
thread-like prolongations from the end of the shaft z8 a sign of advancing
rickets. In my experience this phenomenon occurs, not as a sign of
progressing rickets, but as one of the first signs of healing (See
illustration ). As the disease advances the typical rachitic picture
is seen, with cupping and marked irregularity of the epiphysis and gross
change of structure of the bone of the shaft.

Delay in the appearance of centres of ossification of the
carpus, radius and ulna has not been given prominence as a diagnostic
point as 1t is thought that other conditions, such as gastro-intestinal troublee
and malnutrition, influence the time of appearance of these centres.
be Clinically, One looked for the usual signs, delayed closing of the
fontanelles craniotabes, delayed or irregular déntition, epviphysial
enlargement, beading of the ribs, and curvatures of the long bones. I ?
think that a slight enlargement of the epiphysis at the wrist is the
most constant and earliest sign, but one must know the normal thoroughly
well before diagnosing the abnormal. The "“rickety rosary®, in my
experience, both as a negative and a positive sign, is unreliable in
the diagnoeis of early rickets, and this sign, in itself, was not used
in this inves%igatibn. Lawson Dick (3) in his recent book, lays much
stress on the presence of cranio-tabes as an early diagnostic sign:
unfortunately, I did not at first pay any sbecial attention to the
presence or}aﬁsonce of this sign, but when, in the later cases I did
look for it, this did not appear to be a common early sign.

Sywptome of rickets are described by many writers (4) as being usually
present before any sign or bone change can be detected. These writers
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appear to base their views on the nutritional theory cf the
causaticn of the disease, and claim that failure tc thrive
satisfacterily, and the occurrence of gastro-intestinal upsets
are early symptoms. Uy experience has been that there are very
often no symptoms at all in an uncomplicated cese of rickets. 1In
many instances, I observed children who continued to be plump,
healthy loocking and contented, with a steadily increasing weight
chart whilst successive radiographs showed progressing rickets.
Hezd-sweating, tenderness of the limbs, gastrc-intestinal
disturbances and failure to thrive were conspicuous by their

absence.

I. THE OBSERVATION OF CHILDREN FOR A LONG PERIOD ON
A DEFINITELY FAT SUFFICIENT DIET.

The system adopted in the Royal Hospital for Sick Children,
Glasgow, by which many babies dismissed from the wards are brought
to the hospitel regularly as out-patients until they are a year
0ld was of particular advantage in carrying out this part of the
investigation.

System of jinvestigation. Altogether 55 babies were observed on
a sufficient diet, some of them being uhder observation from the
age of a few weeks. They were seen weekly or fortnightly, weight
charte being kept and clinical notes mede, and they were radio-
graphed regularly, ususlly once a month. Written instructions
of the diet were given to the mothers and they were questioned
frequently, so that although the children were not under direct
observation as indoor casee, as in the experiments described
recently by Miss Chick (5) one could be fairly sure that the diets
Prescribed iere being actually given. All those cases in which/



there was the slightest dcubt were discarded. .

Stzndard of fat intake. A standard of normal fat intake

had to be fixed before any comparisons could be made. This
was arrived at by calculating the amount of cows milk required
at each month up to 1 year to supply the calories needed
(according to Rubner's scale), taking the number of grams of
fat thus supplied as the ideal for intake, and dividing this
number by the average normal weight of a child of that age, to
give a standard of grams of fat per kilogram of body weight

fcr each month up to 1 year. For exarple, at € monthe 570
calories dailf are required. Taking 1 ounce of milk to be
equal to 17 caloriee we find that 30 ounces of milk daily would
supply 510 calories, so that less than 4 drachms of sugar would
be required in the day to make up the calories needed, 30
ounces of milk would supply 37 grams of fat, and 37 divided by
7 (taking 7 kilograms as.the average normal weight of & six
months 0ld child) is 3.9. That is, a supply of 3.9 grams of
fat per kilogram of body weight is the ncrmal averége for a 6
months old child. A 3% milk fat was assumed throughout: this
seems to be a fair assumption, for vigilance on the fat content
of town milk is well sustained, and although the actual purity
of the milk may be far from ideal, tha fat content would appear
to be fairly constant. The following facts, kindly supplied by
the Medical Officer of Health for Glasgow, bear evidence of this.
O0f the official samples of sweet milk examined during the paet
year, the average monthly fat percentage amounted to 3.4, the
lowest monthly average being 3.38, and the highest 3.83. The
average for the 6 winter months approximated thaf fof the 6
summer months, being 3.4.8% fat in the former and 3.64% fat in
the latter. A fat peféentago.of 2.85 or less was‘generally
taken as the index for prosecution and of 834 aamples examined,

only 33 prosecutions were undertaken. That is to say, 97.3% of

/



the carples of milk examined contained a legal sufficiency of
fat. Nor can it be said that the milk sold in the poor class
districte is more likely to be deficient in fat than that scld

in the better clases districts, for the comparison of analysie

of samples from the different wards of the city shows no such
discrepancy. Theréfore, the evidence is strongly in favour

of the statement that practically all the milk retailed in
Glasgow, bcth in summer and in winter, contains at least 3% fat,
and the assumption of a 3% fat standard in thie investigation
seers justified. In 33% of the children who were observed on

a fat sufficient diet in the winter months a further guarantee

is afforded by the fact that the milk was supplied free of charge,
under the Corporation Relief Scheme, from a well known dairy
company, and that this milk, on repeated examinations by the
Public Health Department, showed a monthly average of 3.3% fat
and was never less than 3.3% fat. The question of the probable

vitamin content of this milk will be discuesed later.

LE TO_SHEW GE FAT INTAKE.
in ounces.|by milk. |required to in
complete Grams.
calories.
1. 370. 30. 340. 8.0 18.0.
3. 430. 33. 374. 4.0 19.8
3. 470. 34. 408. 4.0 81.6
4. 510. 38. 476. 3.0 35.3
5. 550. 30. 510. 3.5 37.0
6. 570. 30. 510. 4.0 37.0
7 590. 33. 544. 3.0 38.8
8. 610. 33. 561. 3.5. I 39.7.
9. 630. 3. | s78. 3.0. | 30.6.
10. 630. 35. | 595, 3.5 31.5
11, 650. 35.  595. 3.5. 31.5
13. 870. 3s. 595. 4.5. 31.5.




FAT INTAKE IN GRAMS PER KILO.

Vi L
GRAPH TO SHEW AVERAGE NORMAL FAT INTAKE.

o




-Ta

The fuot sufficiernt diet to 10 monihs or 1 year, consisted of undiluted

cowe milk, and after that a general diet containing milk, soup, gravy
and usuelly butter wae accepted as sufficient, since it is difficult both

to lay down a definite normal standard of fat intake after a yéar and to
‘ TRe cAldiiom wede fed austding fo age, e i 7 D
estimate the actual intakes " . . 0 o e (. % ecovding

etk ‘,’1,{/—‘44/ “x/'“,"{-'

Breast fed children, The following perticulars were accertained - the

nmother's health during pregnancy and lacteaticn, the mother's diet during
pregnancy and lactation, if the father were in stezdy employment, and if
not, did the mother receive a free issue of food from the Corporation. If
the mother's health and diet had been and was good, and the supply of dreast
milk ample, then the milk was accepted as fat sufficient. Because of the
- difficulties and possible inaccuracies besetting the analysis of breast
milk this wae not done as a routine, but in 3 cases classed as fat sufficient
the respective analyeie were 3%, 3.6% and 2.5%. In these cases an effort
was made to obtain the whole of the secretion for 24 hours from one breast,
and a sample was taken from this. |

Whilst thus assured that the amount of fat presented to the
child was sufficient, 2 natural criticism would be that it is not proved
that this food is absorbed. But (1) There was an absence of diarrhoea and
vemiting, the average weight chart shows a steady and normal rise and
the children appeared to be thriving well. (2) It has been shown by e
utchison (8) that there is no deficiency'of fat aséimilation in r;ckets.

R 7

TABLE TO SHEW THE INCIDENCE AND SEVERITY OF 4
RICKETS ON FAT SUFFICIENT DIETS.

Tumber) Nature Tumber Percentage ;| Percentege develop-

Season. of of develop~f developing | ing moderately
~ Cases. Feeding. ing Rickets. severe or severe
. Rickets, Rickets,

a3. Artificial. 21. 91%. 69%.

Winter. 18. Breast. 13. 78%. 44%.
8. Artificial. 1. 13%. :

Summer. 6. | Breast. 0. 0%. } 0%.

It will be seen from the above table that of the children
observed during the winter months .over  90% of those on a sufficient

artificial diet' developed rickets, and of the breaet fed babies where ﬁ
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the fat appeared 4o be sufficient, cver 707 developed the diseazse. 1In
rost of these the fat intake, in grams per kilc. of body weight, was
consicderably hizgher than the normzl averaze.

lizrecver, as will be seen from the accempanying radiographs,
the disease was in many cases severe. In the summer monthse, on the
other hand, cnly 1 child out cf 14 develcped rickets, and this was
efter a prolonged illness in hospital.

A sumrery of the cdiets of the artificially fed children
developing rickets follows, and also a detailed monthly table and a
graphical record of the fat intake.

‘This experiment has differed from that carried out recently
by Mise Chick (5) in that to an ordinary fat sufficient diet she added
ccd liver oil. It 1s possible that the difference in results is due
to some constituent of ced liver oil other than the fat soluble A
vitamin. It may be said that the milk supplied to these children was
not tested for the fat soluble vitamin ©T growth factor. But the
evidence of the presence of the vitarnin was given by the normel growth
¢f these children. The testing for vitamin content'of the milk
supplied to children in the city would be a very big task. If the
milk fat is present in suffﬁcient amounts 1t seems fair to assume that
fhe attached vitamin is aléo present. The question of the pdseible
variation of the vitamin content‘of cow's milk at different seasons
of the year is discﬁssed more fully later cn in this paper, but in any
case any such varietion wou1d>not explain the high incidence cf rickets
in breast fed babiess The mothers of these children Were oOn a
good general diet containing animal fat, and were not, therefore, -
dependent on thelir consumption of cows milk for a supply of vitamin.
Conclusions. _

l. Cases of severe rickets ocourred in children under observation on
a diet whether nﬁtural or artificial which contained the normal
sufficiency o# fat, and therefore, apparently of the fat soluble A
vitamin. I¢ fbliows,.therefore, that the deficiency of thie vitamin

cannot be an”indiapenlahle‘ractor in the production of the disease.

2+ The diqts were well balanced and did not contain an excees of ,?
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(Centd.,)
carbohydrate. Improper diet or excess of carbohydrzte do not
therefore uppear to be necessary etiological factors.

3. In chilcéren in whom the onset and progress of rickets was
obveserved symptoms and signs of not thriving and of gastro-
intestinal disturbances were rarxe.

4. The seasonal incidence of the disease was marked, practically
every case developing in the first quarter of the year.

5. In a few cases wére rickets had develcped during the first
winter of life and had healed during the summer there was a relapee
during the second winter, as shown by radiographs, but without any

further sign or symptom.

TEE OBSERVATION OF CHILDREN FOR LONG PERIODS ON FAT
DEFICIENT DIET.

II.

LI 2 I

This observation wae conducted in exactly the same way
a8 in the one just described, but instead of the ordinary fat
sufficient diet, a diet definitely deficient in fat was given, by
prescribing mixtures of 1%, 1.5%, and 3% fat, the 1.5% mixturs,
Von Pirqpet's diet, being the one usually given. To make up the
required number of calories large amounts of carbohydrate had to
be gliven. The cases were divided into winter and summex groups,
and the following table shows the resulte. -

TABLE TO SHEW THE INCIDENCE AND SEVERITY

OF RICKETS Fr C T DIETS
ﬂmber “TNature Number Percentege ; Perceniage mui'ber
Season. of of develop- | developing | developing
Cases. Feeding. ing Rickets. moderately doubt-
Rickets. severe or | ful
severe cases.
Rickets.
' 17. Artificial.| 13. 70% 41%
Winter. 4 Breast. 3. 75% 33% 1.
Summer. 13. Artifioial. l. et 0%
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Winter cases:- The percentage developing rickets ies slightly lower

than that in fhe children observed on a fat sufficlent diet, as is also
the percentage of severe or moderately severe cases. This ie all the
more striking when one considers that the deficliency of fat in the diets,
as shown in the tables in the appendix, is considerably greater than what
is likely %o occur in the usual diet given by the mother when not under
medical guidance. Moreover the large amounte of carbohydrate given

and the consequent rapid growth should, according to the deficiency
theory, have made these diets pre-eminently rioket-producing.

In the children rémainiﬁg free from rickéts, the diet was
continued for from 3 to 4 months.

In the one doubtful case, the ulna was not gquite normal when
the diet was commenced(the diet having been fat sufficient up to that
date). After 4 months on poor fat diet there was a slight increase
in the widening of the lower end of the ulna but not a definitely
rachitio conditien. Further observation was prevented by the child's

death from bronchopneumonia.

Summer Casesi- It will be seen that only 1 child out of 13 developed
rickets, and this was a 8light case in a child who had been kept in
hospital for metabolism experiments. It is of interest that a
recrudescence of the rachitic condition occurred in the child the
following spring on a fat rich diet.
Practically all the diets were 1.5% fat. The amount of
~carbohydrate waB very large, and the périoda on the diet were long,
ranging from 3 to 7 months and averaging 5% months. One child
received phosphorus whilst on the diet, but since the others who had
no phosphorus also remained free from rickets, this does not affect
the issue. 3 cases have been classed as doubtful because the
radiograph, although probably negative for rickets, is not just
absolutely normal. Neither of these children showed any clinical
sign, each having'6 teeth and a well closed anterior fontanelle at
9 or 10 months and they were standing strongly with support.
Complete diet details and graphs of fat intake will be found
in appendices C and D. 1.



FA T SObLFICILNT

R naiOC/RBPHS Op CH/t-OAert O/bBSBfi.'s/e'’?) OH FRF {)£f/ciBMT J)/£rS Z)u/2/4/("

7"HP \HiNTP/2 P"DHTFS RHO R£fV?0iH/NCf FREE FAOfA ft/C-/<£7750

i &
T w
F)a*j firsqus. fadele?? T Fy'im Tos- W22is {2
{ZnQIloCifiIPPH  C/-RSSET) f?S QodATpiJL. OP Cftu™ OH
FOT Q£f/c/£Mj- f)/£F tHT'BA.
A\
QUi FOTYIVOltk £
' /rroioqiPH Tint \ahts/ E nnomqQfiPH FT 3%0

OZF/cie/JT /PIT (totitHet-'y J OF OZFICIBFT Ou T P£.Fiod. ]



SOME DETAILS OF CHILLREN REAINING FREE

RICKETS ON A FAT POOR DIET..

FROU

-

A. Winter.
Age wnen Duration of
Nane. diet feeding on Negative Radiographs
~4.-commenced. fat poor diet —
l. Mary Angus. 8 months. 3 months. At 9th,10th,11%h and
| 14th months,
3. Alex.Liddell, ! ? " 4 " At 7th,8th,9th,10th,11th,
and 13th months.
3., Jean Syme. | 2 " 4 n At 6th month. '
4, Thos.Willis. 8 " 3 " At 13th and 15th months.
B. Summer.
l. Francis Muir. 4 months., 3 months. At 7th,8th and 13th
, ‘ monthe,
3. Edward Farmer.| 4 " 8 * At 4th,9th and 10th
months,
3. Marg.Mclionigal.] 9 . 3 . At 10th,13th,14th months.
4. Thelma Winning. 3 ® ?7 w At 3rd,4th,5th,8th and
10th months.,
5th
5. Chas.Lockhart. 3 R 7 b At 6th,8th and 10th monthe|
6. Robert 3 " 5 " At 3rd,5th, and 7th months
Williamson.
7. Sarah Doyle. 3 " 7 " At 2nd,4th,6th,7th, and
9th months.
8. Robt. McPake. S " 7 " At 3nd,7th, and 9th months
9. Jas. paice. 4 " 4 " At 3rd,7th and 8th months.
DOUBTFUL CASES.
A. TWinter.
le Mary 4 months. 4 months. . Radiograph was suspicous
H‘olling}orth. for rickete when diet
commenced. A very
8light further widening
of the lower end of
elna was apparent at end
of diet period.
Be. Summer.
1. Mathew Shannon, |3 monthe. 7 months. 'At end of diet period,

radiograph showed 8ligh:
widenin% of lower epd

s o il
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B, Summer.

DOUBTFUL CASES (Contd.)

Name.

Age when
diet
commenced.

Duration of
feeding on
fat poor diet.

Negative Radiographs.

l.Mathew Shannon.

3.John Sunters.

2 months.

7 months.

At end of diet period
radiograph showed
elight widening of
lower end of ulna.

No clinical evidence
of rickets.

Query very slight
widening of ulnar
epiphysis. No
clinical evidence
of rickets.
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Conclusions:-

1. The peréentage of children develcping rickets under observation
both in summer and winter was lower in those on a fat poor diet
than on a fat rich diet.

Se In the summer months 76% of children fed for long periode on a

' diet very déficient in fat remained free from any'auapiéion of
rickets. Lack of fat, and so presumably of fat soluble A in
the diet cannot therefore be a necessary factor in the production
of rickets.

3. These diets contained very large amounts of carbohydrate. Excess
of carbohydrate, therefore, does not appear to predisposé to
rickets.

4, The seasonal effect 1s again strikingly shown in the low summer

incidence of the disease.

III. THE INVESTIGATION OF DIET HISTORIES FROM BIRTH
OF DEFINITELY RACHITIC CHILDREN, WITH SPECIAL
REFERENCE TO ITS PROBABLE FAT CONTENT.

In this part of the investigation the particulars of
the preyious diet had to be elicited from the mother, and much
care had %o be exercised to get this information as accurate as
possible, many cases having to be rejected on this account.
The standard of fat sufficiency adopted was that used in the two
previous investigations. Information as to whether the father had
been in sfeady employment, if he had had unemployment allowance, and
if a free issup of Corporation milk had been obtained was also taken
into coneideration. In breast fed children, the samp particulars
were elicitéd as-desoribed previously. Since some of the children
had been on patent foode during the first year of life, the average
intake of fat from these at the various months had to be ascertained.

This was done by weighing in grams the amount advised by the makers



to be used in the day and then estimating the fat in this by
using the table of analysis by Dr. E. Bronson given in Thomson's
*Diseases of Children®. The estimations for the more commonly
used foods are shown in the appendix. A case showing any
deficiency for more than 6 weeks at any period is classed as
deficient. Simnce the protective influence of breast milk
againet rickets 1s often spoken of, particular attention has been
paid to the duration of breast feeding in these rachitic children.
The results are shown in the following tables:-



TARLE RIIQVITE PROPORTICT QF PrOrrTrl CUILIRT P'C‘Tjjﬁ CUITABLE
BREACT LY WOE A DFPIOL OF 3 0R ‘ori 10.7ee, FOLTO™ED BY ARTIFICI IAL
ConIoln T OF ChefCro7 TInT.
Tunmber Duration cf Followed by Followed Dby
of breast fat sufficient fat deficient
Coses. feeding. diet. diet.
13 3 wonths 8 5
S 4 " 0 3
2 5 " 1 1
3 8 " 3 1
1 7 " 0 1
4 8 " 3 1
7 9 " 6 1
4 10 " 4 0
1 11 " 1 0
17 - 13 " 16 1
123 ({Over 13 " 9 3
66 S0 18.
i.e. 76% i.e. 249,

TABLE SHOVING PROPORTION OF RACHITIC CHILTREN RECEIVING SUITABLE
BREAST MILK FOR LESS THAN 3 ONTHS, FOLLOVED BY ARTIFICIAL SUFFICIENT
OR DEFICIENT LIET.

Tumber Followed by Followed by
of Cases., fat sufficient fat deficient
diet. ~ diet.
17 7 10

TABLE SHOWING PROPORTION OF RACHITIC CHILDREN FED FROM BIRTH
ON ARTIFICIAL FAT SUFFICIENT OR FAT DEFICIENT DIET.

Tumber Fat sufficient Tat deficient.
of Ceses. : diet. diet.
a9 11 18.

N.B. In the above tables if the breast milk is considered
to have-been deficient, the oaée is put in the fat deficient group.
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So that of 113 cases investigated, the diet angeared to have been
sufficient in 88, i.e. 30%.
The degreec of deficiency of fat intake in the deficient group
was8 estimated, 3 dezrees of deficiency being adopted:-
1. Slight ® Leess than 30% ; or 40% for less than 3 months.
3. loderate = 309 = 40% for over 3 months.

3. Marked = Over 40%.

The following table gives the resultsi-

Total number

of rachitic | Degree of fat deficiency in diet of rachitic children.
children Siight (230%) lioderate(20-40%) liarked (over 40%

reared on Number Jumber Mumber
fat deficient | of % of % of %
diet. cases. Ccases. cases.
44 11 25% 13 30% 20 457,

Correlation of severity of rickets with the diet.

Of 88 children developing rickets on a fat sufficient diet, 38 were severe
cases, i.e. 48%.
Of 44 children developing rickets on a fat deficient diet, 30 were severe
cases, l.e. 45%.

Sumiary of Results:-

l. In 30% of the cdsee investigated, the diet appeared to have been
sufficient. This is all the more strikingAin view of the high
standard of normel fat intake adopted. .

2. 30% of these rachitic children had been breast fed to 10 monthe or
more, and in 88% of these the breast had been followed by an
apparently sufficient diet. |

3. The percentage of severe cases was slightly higher in the fat

\ sufficient than in the fat deficient gTroup.

Conclusions. The disease appeared to have developed as readily in

children on.faffeufficiént diets as on fat poor diets. - In fact, rickets

was found with almoet any diet, whether the indiscriminate one given by
the careless mother, or the apparently well balanced one of the careful

mother. Many children had had milk and butter daily in continuance of
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a diet fut zullicient to the time of weaning. One child showing
definite rickets at 1 yesar hid been geiting 2 pints of milk dally
direct from a farm in the country. Szveral had been given cod liver
01l emulsion at various periods.

From a consideration of the above data it will be seen that
in this part of the investigation the evidence is decidedly against
the idea of the fat soluble A vitamin being related to the etiology
of rickets. |

Late Rickets.

During the course of the investigation I met with two cases
which I considered to be‘late rickets. The following is a synopsis
of the historlies and findings, and radiographs are shown:-
1. Susan Bell, aet. 5.%2 years was brought with the oomplaiﬁt of
pains in the legs and stiffness in wallking ¢f ¢ ncnths duration.
Feeding. Breast to 1 year, then good general diet with almoet 2 pints
milk, butter and soup daily. At 3 yeare meat wae added. ﬁad continued
on a good diet with milk, butter and meat, and there had been no change

in diet preceding the present illnees.

Development.  lst. tooth cut at 10 months. Walked alone at 1.%2,
and centinued to run about until 5 years olde

Clinically there was tenderness of the legs,'epiphysial enlargement
et wrists and ankles, slight curving of tibiae and a rosary.

X ray of wrigt ossificaticn well advanced in carpus. Lower end of

radius and more especially of ulna irregular, with aTeas sﬁggeetive

of osteoporosis.

Wassermann Reaction was negative.

This child was put on to massage, the diet remaining unaltered, and
the improvement was rapid. Within 2 month the pains had gone, and
she was runniné about again. Radiographs showed improvement.

" A
- 8¢ Agnes Hamilton, aet. 9.13 years, was admitted to hospital for

tétany and pyelitis. She had been quite well until 6 months
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previously when she began to comblain of pain and weakness in her legs.
3 months later tetany developed.

Feeding. Breast to 1.%2. Then general diet with % pint milk,'eoup,
gravy zand margarine. Diet had not altered before iélness commenced.
Development. 1st tooth at 6 months. Walked at 1.12 years.
Clinically. Marked epiphysial enlargement, curving of tibiae and
fibulae, rosary, F.P.

X Ray ossification of carpus normal. Definite rickets.

Death occurred from pyonephrosis a few days after admission.

III.a. THE OBSERVATION, IN THE SPRING MONTHS, OF APPARENTLY
NORMAL BABIES OF LESS THAN 1 YEAR OF AGE.

For this purpose 55 babies were observed. These were babies
brought to the Dispensary for circumcision or for some other ailment
such as a mild attack of diarrhoea. They were all radiographed in
the spring months and some of them were observed during the ensuing
summer months, being seen regularly and clinical notes made, and were
radiographed again at the end of the summer. Neot attempt was made to
alter the diet or hyglene, but any dietetic changes made by the mother
were recorded. From this part of the investigation it was hoped to:-
l. To get some idea of the incidence of rickets in poor class children

less than 1 year old.
8. Correlate the incidence of rickets with exact details of diet.
3.  Note the progress of rickets during the suﬁmer months.
Resulte:-
l. Incidence of rickets. Of 55 babies obeerved, 51% showed definite
radiographic evidence of rickets and 5% were doubtfule It is of
interest that in many instances the clinical signs were elight and,
in practically every case, there was no symptom. In probably 50%
of the cases the ordinary routine examination would have passed the
child as being normal, and even after seeing the radiograph, I could
not be sure in one or two cases of any definite clinical sign.

One or two of these babies had been accepted for experiments on the



A.fiDtOCjRfIfH'b  7/9A£V /H THE SfK/NCf MONTHS
O F ft/>>1?g8A/77.y NOFWRL >6/9/9/£g.

'Vo-
> A%
MflAy KINC} 1 VIOKET OYiOWIkZ- 11 O0nmM COKETT*9 /£a
-tV Wq/ISQOA" JIIK ffOf*08 ﬁ -TWZS HCUSOF o %
~7*
WdfiN k£2& g JME  s&dfuO5, LAUAHLE Lr'NkoM

7s %‘ 79%



~16-

calcium and phosphorus content of the *lood in normal children when
the routine radiograph showed evidence of ricketse. Iere, again, a
degree of epiphysial enlargement 2t the wrist I focund to be the most

constant early simm. The age incidznce ic of interest in thet 35.7%

of the cases ricket

m

was present at or before £ months and was observed
as early as 3} months.

Schmorl (7) in the examination of 383 children dying between
the ages of 3 months and 4 years, found signs of rickets in 90%, and of
33 children aged 2-3 months, 60% were rachitic. From these figures and
from those obtained in this investigation, it is obvious that the majority
of the babies in the poorer classes show evidence of rickets at some
period, and that in many cases the disease is present before the child is
5 months old. If the éery poorest class of city dweller were taken, the

incidence would probably be much higher.

2. Correlation of the incidence of rickets with the diet:-

Table to show resnective numbers on fat sufficient
and fat deficlent diets in children showing evidence
of rickets.

Fat in Nature of Liet. Number of | Percentage
aiet, children.
Entirely breast fed. 4, g
Breast followed by cow's milk. 10.
Sufficient. Entirely on cow's milk. 5, 78.5%.
Full cream Glaxo and cow's milk. e
Full cream Glaxo entirely. 1.
‘ Entirely breast fed. - 3. ;
Deficient. Cow'!s milk in insufficient quantities. 3. 21.5%.
Nestle's milk. 3. )

It will be seen from the above table and from the detailed
diet sheeté‘which follow that rickets occurred on a large variety of
diets, and in 78.5% of the cases, the diet éhould have contained an
ample supply of the fat goluble A #itamin.

3+ DNoting the progress of rickets during the summer months.
’ This is dealt with in detail in the next section of the investigat-

ion under the heading of "Children remaining untreated."

It may be noted here that of 16 rachitic babies observed duri
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the summer monthe, radiograrhic healing occurred in all but one,and that
at the end of the summer +he clinical signe were absent or very slight in

more than half the cases.

Conclusicns.

l. 1.0f a series of a-parently normal babies under 1 year old, 51% showed
radiographic evidence of rickets.
3. Clinical signs were vefy slight and were not present in all the cases,

Symptoms were rare.

3. In 35.7% of the cases rickets was present before 6 months.

S There was no apparent correlation between the incidence of rickets
and the nature of the diet. Rickets occurred on a large variety of

diets and ih 78.5% of the cases there appeared to be fat sufficient.

3 In 94% of the cases, radiographic and clinical imprcvement occurred

~during the summer months, even when the diet remained unaltered.
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DIET OF BABIES SEQOWING EVIDLECE oF RICUNTE.

Sister Laurats food with
Welie

A. Fat sufficient.
Degree
Hame. Age. Liet. of
Rickets.
3
1. John Adams. £ months. Breast to 12 when W.l. lloderately
z to 3 pintse. f severe.
2. Eenry Eryan. 8 7., 18 1o 20 ounces. " "
(Feight = 5.3 kilos.)
3
. Joan Kerr. ) Breast to 12, when Sister " .
Laura's fogd with W.l.
4. June iewlands. 10 Breast to 12, Claxo XF.C) " "
and V... 10 ounces. ‘
Cod Liver 0il 3 drachms daily,
from 9/18.a
5. Francis Taylor. | 6 Breast to 12, then Sister " "
Laura's focd with Wele.
8. Edward W:llace. | 7 Breast only (2.4% fat) Severe.
2 ,
7. Joseph Agnew. 13 Glaxo (FeC.) to 12, then Definite,
Wele 2 to 3 pints.
8. James Brady. 4% Wl 2 pigts. L
9. John Coletta. 6 Glaxo to 12, then W.M. " i
3 pints.
10.llzry King. 9 " Breast only. o
. )
1l.Archibald iicCrae. 7 " Breast to 13. Sister "
. Laura's food with W.l.
8
15.Hugh dcGuire. 8 n WM. 1 pint. By 13, 1} "
, pints and then 3 pints.
13.4atilda licEwan. f2 n Breast only (3.9% fat) "
14.John HcZinney. |5 " Glaxo (F.C.) "
15.James Wilson. 33 o® Breast to 14 days. Then v
. , Telle 1 pint (Weight =
4 kilos.)
18.largaret Patoson./10 * Breast to 9 months. Then .
. WUMo 8 pingel
17.Ceorge Syme. 10 Breast to 13. Sister "
Lzura's food with W.M.
to 3 then 2 pinte W.M.
123
| 3
18.David Wallace. 10 = Breast to 12. Sister "
: Laurat's food with W.M.
- to 3 Then 2 pints W.M.
. 12 .
19.Laurance Lawson. | 9 W.M. 3 pints. "
,go; William Lang. 8 Breast to 6 weeks. Then Slighte

(ovgaii
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DIET OF BABIES SHOWING EVILEINCE OF RICVETS (Contd.)

A. Fat sufficient (Contd.)

Degree
Name. Age. Diet. of
Rickete.
8le James 1iilligand 7 months. Breast to 6 weeks. Then Slight.
Velle @ pints.
23.James Simpson. 4L w W.i4. 1} pints. "
B. Fat deficient.
lDegree
Name. Age, Diet. of
rickets.
1. John icGregor. | 3} months. Ereast (1.1% fat) Noderately
severe.
2+ Charles Boyd. 11 " Welle about 1 pint. Definite.
3. Margaret Daillyqy 8 " Bresst {food scarce) "
suprlemented from
Q# with V.. 6 ounces.
12
2
4, Edward ‘urray. 4 " Weile 1 pint to 13, then "
Jestle's ifilk.
3
5. Violet O'Rowke.| 11 " Breast to 13, then W.M. "
up to 1} pints.
6. Jessie iuir. i1 " Allenbury No.l to I3. Slight.

Nestle!s Milk to
present.

Note:~

to directions (see table of analysis of Patent Foods).

In all cases Sister Laura's Food given with W.M. according



MOTTHEAP

To SHOsN THE ‘LINES INQICHTNe

S EEN PRE

Hftfio<jPftPH AT HNI) OF HLALINQ ToO S HOSN

MoW LINE. IS FOfK/AE-J).

W /PHivod



hant <4V hog

IV. COMPARISON OF THE EFFECTS OF TREATMENT WITH VARIOUS UEASURES.

Improvement in the rachitic condition was gauged by both
radiographic and clinical evidence and it is necessary here to state
briefly the radiographic and clinical signe which I‘ccnsidered to be
evidence of healing.

l. Radiographic sisms of healing. The study of a large number of

radiographs taken during thié investigation shows thz2t in the process of
healing, the first deposition of lime salts is in the cartilage on the
epiphysial side of the transitional zone. Park and Howland (2) have
recently described this, confirming Schmorl's histologlical findings.
Finger—like processes extend down from the ragged end of the shaft through
into the transitional zone, which gradually becomes more opague as the
calcium is deposited. The distal parts of these processes unite to form
a line and this line demarcates the new end of the shaft. A thickening
of the periosteum goes on simultaneocusly with these changes, and, should a
fracture be present, the deposition of calcium around it is well marked.
This mass of new bone in the transitional zone would appear to be, for a
time, denser than the rest of the shaft and a clearly cut line is present
at the level where healing commenced. This white line appears to peréiat
for a long period afterwards, and gives indication, in an otherwise normal
bone, of a previous rachitic condition., Gradually the excess of calcium
is absorbed, the shaft becomes fairly uniform in deneity throughout its
whole length, its structural detail beccmes more abparent and the ends
are narrowed and smoothed off into their normal sharply defined appearance.
The ossific centres become more distinct, and fresh ones may appear.
Reference to the radiographs shown will demonstrate these points.
3. Clinical signe of healing. Whilst the time taken for the child to .
walk unsupported was used as the main clinical test, notes were also kept
of the eruption of teeth, decrease in size of the fontanelles, lessening
of the epiphysial enlargements, and also of the child's health in general.
The strictly logical division of the scheme of treatment in
testing the fat aoluble A hypothesis should be (1) Effects of treatment

on a fat sufficient diet. (3) Effects of treatment on a fat deficient diet.

Since most of the children who were treated were on a mixed diet, itwould .}
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have been a matier of considerable difficulty to arrcnge a fat poor
diet. 4 cases are dsscribed where this was possible. In mcst cases
the previous diet wes continued when treatmsnt was commenced, but in one
closs large amounts of fat ecluble A conteining substance were given,
in the form cf cod liver oil zzd btutter, whilst in the other class
entirely different curative mezsures were adorted, and nc addition was
rzde to the fat scluble A intaxe. iizssage, phosrhorus and violet rays
were used. Controls were kept under observation because of the well
known tendency to spontaneous healing of rickets during the summer. It
was endeavoured tc keep the diet of these children unchanged, although

other factors such as fresh air, exercise and general hygiene could
not, of course, be accurately controlled.

In order that the details of treatment cculd be more strictly
supervised 34 chilcren were admitted tc¢ the Roval Hospital for Sick -
Children, Glasgow, and 11 of these were treated in the Country Branch
¢f the Hospital. Every effort was made tc have these in~door cases
ae comparable as possible in the .severity of fhe disease. All indoor
cases were on a general diet containing 1l pints milk, gravy, margarine,
and 3 oz. meat. Those children on cod liver oil treatment had butter
instead of margarine.

Treatment with Cod Liver 0Qil.

Norwegian cod liver oil was used, this being supplied either
‘at the EHospital or at the Dispensary, and care was taken that the out-
patients received the supply regularly.

Treatment was commencedeith 3 drachms and increased to
1 ounce daily. - The children treated in hospital were kept in their

cots, so that, to a certain extent, their amount of exerciese was 1imited.

dio c_Rs ,
1. . Definite improvement ocourred in 93% of the indoor cases and
in 83% of the outdoor cases, if the treatment extended to 3 months or more.
3. . This occnrrod qunlly in summer or winter.
3. !he avtragtr:”‘itd ntcontlry to pro&uce normael bones in & severe

case was about 'S monihs
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4. The action was not sc¢ specific =28 that claimed by Shipley, Park ,Simmonds ¢
fieCollum (%) in rats, and by Park and Eowlzndsz (3) in children. Radiographs
ere shom of = child (flex. Cherry) —who, zfter ccunstant administration

,Qf ccd liver oil for 9 months still showed definite rickets.

5 There was little Zifference in the resulteg of the children treated in
héspital<and those trezted in the Country Eranch.

Clinical Results.

l. These were éisappcinting and the imprcvement was not nearly so
narked as the radiographic.

2e Of the indoor patients 20% walked alone in 3} monthe or more, whilst
4646% showed only slight or very slicht improvemeht, even after a period
exfendingfin one case to 7 months. | |
3e Improvement was most marked in children treated as out-patients and

least marked in those treated in hospital.

Treatment with llassage.

To in-patiente, massage was given for about half an hour daily
every second day; and the child was encouragedAto be on his feet as much
as poesible. The children treated at Dispensary attended three times
weekly.

In the out-patients the diet remained unaltered.

Rediographic Results.

1. In summer the improvement was as definite as that obtained with .
cod liver oil and the time taken to obtain normal bonee wase of';bout the
same duration, that ie, 5 months.

2. In winter there was usually no or only very slight improvement. In
85% of the ocases the'improvonont was slight. In 2 cases, hoﬁever, one
in-door and one out-door, there was definite improvement. |

3.  There was very 11tt10 difference in resultes in the 3 groups - out—
_patient:, treated in. hnqpitsl and treated in the Country Branch.

Clinical Rgsuljg.

1. Improvemenf was much more marked and more constant than in the cod

livox 011 oaqal.,

PpF s
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Ee 0% of the in-dcer cases walkad alone in 3 wmonths, and in only
337 of the in-dcor cases as the imprevenent only slizhte |

Se Of 12 cases *trezted =s out-petients at the Diepensary 100% walked
alone in 3 to 6 weeks.

4. 0f all groups imprcvement wae least marked in the in-patients, and
there was little difference between those treated in hospital and those
treated in the country.

Treatment by massage at the Dispensary.

The resulte in this group are so striking that a slightly
more detailed description may be permissible. The massage was given
by the Sieter in charge of the ledical Cepartment, and it is largely
due to her enthusiasm and patience that the results are so gced, for
the personal element enters considerably into this fcrm of treatment.
The mothers were insitructed tc continue the meessage at home and to
‘ "keep the children on their feet." All the cases treated were severe,
and the results were uniformly good, and the average period before they
ere walking alone was 1 month. loreover, the improvement in the
general health was as marked as the improvement in the rickets.

Dr. Leonard Findlay (9) has already reported a series of cases treated
in this way, and the results of the present investigation correspond
closely with his. By many teachers the treatment of active rickéte'
by rest and even by splinting of the limbs is still‘advocated, and it
is looked on as little less than criminal to put a child with active
rickets on-to his feet daily and to endeavour to make him walk. The
foundation of this teaching appears to be in the fear that deformities
may develop or that existing ones may be made worse. It has been
pointed out by Dr. Findlay that this does not happen. Certainly, in
the pre3ent invesfigation, comparing the children treated by massage
and kept on their feet although the radiographe showed severe rickets
with those treated with cod liver oil until the bones were fairly normal
before having much weight put on the legs, the amount of deformity is

sertainly no more marked in the one case than in the other.

Treatment with Phosphorus.
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crextmcat with Pheosplhorus.

The numbers trseied by thi: methed zre too small for
definite conclucicns veins aram. The shosphoruz vas given either
in pil11 form, comssrneing with 1/107%h zrain and increasing to 1/50th

<

grain three times daily or as the oil of phosphorus 3 minime to 5

mininms in olive cil thrice daily.

Redicgzraphically, healing progressed during the sumrmer monthes and the

bones, in a severe case, vecame normal in about 5 months. Only one
child, an ocut-patient, was treated for a sufficiently long period in
the winter, and in this case there was no improvensat in 4 montha.
In the few cases which it was ziven, phosphorated cod liver oil did
not seem to influence the rate of healing any mcre markedly than did
cod liver oil alonev )
Clinically. Thilst clinical imprcvement wvas present in the out-
patients, it wae practically avsent in & children treated in hospital
for 4 and 6 months respectively. These.éhildren were on a good diet,
but their amount of exerclse was limited. At the end of the period
of treatment when the bones of these children had beccme almost normal,
one could only walk with considerable support, and the other made no
‘attempt to stand even when supported.

To summarize then:-

1. Bone healing occurred during the summer.

3. There was practically no clinical improvement.

nt with Viole .
__ It had been hoped to treat a fairly large number of children
by this method during the winter months, but unfortunately measles
developed in several of thcfdhild:On selected for treatment and the
material was losf. In one case only was the method given a really
fair trial in the winter and in this child the radiographic improve-
ment was marked, and theré.wap also definite clinical improvement. The

radiographic improvement was well marked in 3 months and was quite as
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definite as that obtainzd mith cod liver cil, but it is obviously

impossible to generalize on such a srell nunder of cases

Children remaining untreated.

In these czaes no instructicns were glven Yo the parents,
and the diet remained uncianged. The results fall into 2 sharply
defined groups of a. Summer, b. Winter cases.

a. Sugmer. 1. Radiographic improvement was present in 100% of the
d in a few gases where the bone changes were
moaerdtely %evere, the healing was as marked g8 in
children receiving cod liver oil or other therspeutic
measures.,

,8' Clinical improvement wes present in 89% of the cases.
be Winter. 1. Radiographic improvement was present in only 22% of
' the cases, and in these the improvement wae very slight.
No case was observed in which definite improvement
occurxred.

2e - Clinical improvement wae practically absent.

Observation during the summer months of young rachitic babies.

16 of the rachitic babies observed in the investigation 3&
(observation of apparently normal babies) were followed during the
summer months: nctes were kept of their diet and théy were all
radiographed again at the end of the eummer; when the following results

were founde.

Results.

a« Radiographic. l. In 89% of the cases the bones were normal or
- almost normal.

2. In 94% there was definite evidence of healing.

be Clinical. l. In 94% of the -cases clinical improvement was
. definite.

- 8. In 38% there was no sign nor symptom of rickets
‘ $o be found. ‘ .

(Hogh MEGuise
The 1 child”whose rachitic condition became worse during
the summer months develqped measles in June. After dismisaal from
hospital, he was on a good diet but lived in a sunk basement, dark
and insanitary, and quite inaccessible é%i;zggight. Moreover, the

mother was ill and was unable to take the child out to the fresh air.

Diet. In 44% of the cases the diet waa'uncha.nged from thé.t in whiﬁ
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rickets had developed and in 100% of these children radiographic
and clinical signs of healing were marked.

Conclusions.

1. Marked radiographic and clinical improvement occurred during
the summer months without the diet being in any way altered
from thet on which rickets had developed, and without applying
any therapeutic measures.

Se In the one child who did not improve during the summer, the
hygienic conditions were extremely unfavourable.

3. " Almost 40% of the babies who showed definite evidence of rickets
in the spring months showed no radiographic nor clinical signs
nor any symptom at the end of the summer. Had these babies come
under observation for the firet time at the end of the summer,
their previous rachitic condition would not have been suspected.

Treatment on Fat Deficient Diet.

An observation was made on 4 children with rickefe'who were
of suitable age to be kept on a poor fat diet. All four were observed
during the summer months, 3 being put on a l.5% fat mixture and no
other treatment given except that the mothers were advised to take
them out to the fresh air as much as possible, whilst the fourth had
a 1.?% fat mixture and, in addition, 3 minime of the oil of phosphorus
three times daily.

Results. _

Radiographic and clinical improvement was marked in 100%
of tﬁe cases, and althouzsh the degree of rickets had been moderately"
severe, the bonee were almocst nofmal by *the end of the summer.
Tealing was not mcre rdpid ncr'compiete in the child receiving |

phesyherus than in the cthers.

-
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Conclusions.

The main point to be decided here is whether the evidence is
in favour of the fat soluble A vitamin being essentizlly connected with
rickets or not. Does the supplying of this vitamin in large amounts
always lead to healing of the disease, or on the other hand, is this
healing influenced by other factors? It dcee not necessarily follow,
of course, that the supplying of an element whose deficiency has led to
the development of a pathological condition will always cure the condition.
Still, on general grounds, the vitamin should have a definite curative
"effect, healing should be more marked when it is presented in large
amounts, and certainly, healing should not prcgress when it is deficient.
Cod liver cil is looked on aé the typical fat ssluble A containing
substance, and many workers have demonstrated the beneficial results of
cod liver oil on calcification. That these are due to its fat soluble
A content is not proved, and the fact that healing was seen 1o progress
on a diet of low fat soluble A content would appear to show that it is
not the vitamin which is the important factor. This investigation
supports the previous findings that cod liver oil has in most cases a
definite action in bringing about calcification, and its chief advantage
lies in the fact that it produces these changes during the winter months,
a period during which healing is difficult to attain by other methods.
The tables of results and the radiographs shown will demonstrate that
this action does not always occur, and that there are cases which resist
the treatment. Clinically the results with cod liver oil were disappoint—
ing, especially in those children where the amount ¢f exercise was » |
limited.
Summary:

l. Marked spontaneous healing of bones aqd clinical improvement was

observed during the summer months. Therefore all summer resul¥s
should be discarded.
2« The fact thﬂt.the diet remained unaltered in these untreated cases,
~ and that the diet of children of this class who are over 1 year old
contains very little milk or fat eoluble‘A containing substances does

not favour the view that this spontaneous healing is due to any ~~§
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3. increase in the vitamin content of the diet during the summer
(Contd.)

months.
3e Definite radiographic improvement follows the administration

of cod liver oil, both in summer and winter, but the action
is not specific.

4. Clinical improvement with cod liver oil is not commensurate
with the radiographic,improvement.

5. Definite radiographic improvement occurred in the winter months
with measures such as violet rays and massage, which would appear
t0 be in no way connected with the fat soluble A vitamin.

6. The most marked clinical improvement was obtained with massage,

7 Healing progressed in children on a definitely fat deficient

diet, whose fat soluble A content must have been extremely low.

CORRELATION OF RADIOGRAPHIC WITH CLINICAL FINDINGS.

Generally speaking, I found that in this series of cases, the
severity of the bone lesion was comparable with the clinical severity
of the disease. This, however, is by no means universal, and it has
been already shown that cases treated with cod liver oil in the winter
show definite radicgraphic and very little clinical improvement whilst
those treated by massage show marked clinical and very little radiograpﬁic
improvement. Thus the following combinations may occur:-

1. Healed or almost healed bones with only slight clinical improvement.
3. Little or no bone healing with marked clinicai improvement, and
 the child walking alone.
One does not expect the radiographic and clinical improvement to
aﬁsolutely‘coincide, but still it would seem reasonable to expect that
after a child has been walking alone for 6 months or more and has been
in good general health, the bones should be fairly normal. The converse
that the bones may steadily heal whilst there is no real clinical improve-
ment is even more difficult to understand. Does this mean that caloium
metabolism, as evidenced by ossification, has become normal, but that
rickets still remain? The following case histories will illustraté
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these points.

1. E.W., had phosphorus administered for € months in hospital, and
af the end of that time the radiographs approximated the normal,
vet clinically there was no improvement: the child made no

' attempt to stand and the limés were very tender.

e Ge McD. had massage at the Dispensary and walked alone in 6 weeks.
After that, she kept very well and was running about all day
long, yet a radiograph taken 9 months later still showed a
moderately severe degree of rickets.

Cases of the latter type suggested to me that it mizht be of interest

to see the condition of the bones in older children with signs of

"healed rickets™ who had been well and running about z2lone for a long

period. Accordingly eight children were radicgraphed who had been

brought to the Dispensary for some other complaint. Some of

these children had been walking alone for 14 years and a degree of

genu valgum or varum, or & slight epiphysial enlargement were the

only femaining signe of rickets. All the radiographs were taken in
the winter monthe and instead of the normal bones I expected to find,
the changes were qpité definite in every case and in some were as
severe as those in children making no attempt to stand. ‘ For example,
radiographs are ghown of twins aged 3.%2 yre. It will be seen that
there 1s 1ittle difference in the severity of the bone lesions, yet
tﬁe girl (A.McK.) could only stand with much support and had never
walked alone,‘whilst her brother had been running about alone for

1} years. Healing ocourred in both these children during the

following summer. The tendency for bone changes to return during

the winter without any clinical sign or symptom has already been

spoken of.

CRITERIA OF CURE IN RICKETS.

What, then, is to be our oriterion of the arrest of the
rachitic process? Ié the child cured who has fairly normal bones but
is unable to stand; and has the child still got active rickets who is

/
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running about and avpears tc ke very well, but whose tones show
mocderately severe chanzes? If it is admitted that rickets is a
general disease, and that the bone changes are only a manifestation;
then 80 scon as the general hezalth becomes geod =nd the child rums
about %reely one is justified in saying that the disease is arrested
even although the radiographs still show definite rickets. The fact
that clinical improvement can be 80 marked thilst ossification remains
deficient, and that the converse also occurs, seems to me to indicate
that the healing ¢f rickets may not be so intimetely associated with
the putting right of calcium metabolism as has been thought. With
~reference to this guestion of calcium metabolism the radiogranhe of a
girl Y. McG,, aged 8.%2 yre. are of interest. This girl was admitted
.to hospital on the 29th September, 1921, fer bronchopheumonia, having
been 111 for 14 days before admissicn. The wvhole dg%g%fof the illness
in hospital was a febrile, although there was definite consolidation,
and the child was on general diete. In a radiograph of the chest
taken on admission the outline of the upper end of the humerus was N
quite normal. Sﬁcceeding radiographs showed progressive decalcification
until, 7 weeks later, there was actually marked cupping of the bone.
‘Recalcification then recommenced and a radiograph taken 1 month later
showed definite healing. The éhild had rachitic stigmata, and a
radiograph of the wrist showed a moderate degree of rickets. A “
complicating factor was introduced by the presence of a positive
Wassermann reaction. What then was the cause of this active
" decalcification? Diet cannot be incriminated, nor can the confinement
consequent on the illness for the child had hardly ever been taken out
of the house during the preceding months, owing to the mother being

blind. Was the decalcification due in some way to the pneumonia'ver se'

perhaps by action of toxins? Recently Grgve and Vines (10) have deduced

that the ionic. callcium of the blood becomes deficient in cases where a
chronic toxaemia ies present, and claim considerable success in treatment

by parathyroid th#apy.. If, then, a condition of calcium metabolism
and of ossification similar to that found in rickete can be produced

1
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in this way, that is, by toxins, is it not conceivable that the

disease itself may be caused in a similar way?

Conclusions.

1. The radiographic and clinical pictures in rickets, whilst
showing general agreement, often show marked variations.

3. The variability of ossification under different conditions, in
so far as one can accept ossification as an index of calcium
metabolism, suggests that the disturbance of calcium metabolism

may be a concomitant of rickets rather than the primary change.

HYGIENIC COHﬁITIONS IY THE HOUSES CF RACHITIC CHILLREN.

Whilet investigating the diet histcries of definitely
rachitic children, an effort wae made to gain informeticn with
regard to the hygienic surroundings of these children. Very
complete investigations in Glasgow by Leonard Findlay (11) in 1915
and Miss Ferguson (13) in 1918, revealed a much closer relationship
betwe@n bad hygienic surroundings and rickets than between deficient
dief éﬁd rickets. The present investigation was much more limited
in its scope. The method used was to note (1) The number of
apartments and persons in the house of the rachitic child. (2) How
much the child had been taken out t¢ the fresh air.

(1) Air space in houses of rachitic children:- The number of
apartments in the house is divided by the number of inmates, and
the result expressed as a fraction. '

The following'table shows the results:-



Total numker ¢f cases & 125.

Fumber shewing 1 person tc each arartment = & = 1.6%.
U " 3 persons " 7 " = 20 = 15.0%.
" " 3 " LI " = 28 = 22.4%,
n o n o4 n noom " = 25 = 20.07%.
" n 5 ® "« " " = 30 = 24.0%.
" " g " L " =15 = 13.0%.
" n n n n n - 2 = 1,6%.
n n g 3.4,

3
£
=
a3

B |

(2]
1

(2) The time spent by the rachitic children in the freskt air. The

mothere were asked if the child had beeﬁ taken out everv day, and for
how long: also if they had taken the child to any Public Perk or open
srace.

The results were =8 follows:-

NMumber ¢f cases
| _investigated 100.

Exercise sufficient. | 14%.

Exercise deficient. 75%.

Exercise dcubtful. 11%.

Ih & very large number of cases the history spontaneously
given by the mother was that the child was very seldem taken out of
doors in the winter, sometimes not for weeks together. Thie wae
explained by the illness of the mother, the bad weather, the birth of
another chilc, to the child being "chesty", or to some definite illness
of the child wheo, in many instances, had gone off hie feet after one of
the 1nfectique fevers. Other mothers would at first reply that the child
had been teken out frequently, but further gquestioning usually revealed
the fact thﬁt this meant an how's shopping expeditiocn twice or thrice

weekly "if the weather was good."
Conclusiocns. |

The above tables show that (1) The air epace in the houses of
these rachitic children was deficient.. (2) In 75% of the cases the ,
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children were seldom tzken out +tc the open air. S¢ that most ¢f

the histories shew definite indicazticns cof the presence c¢f bad

hygienic conditicns. At the sare time, in a small number of

cases, no such evidence could be adduced.

CIART TC SFOY AIR SPACE TC EACK INLIVITUAL IU HCIFS
T RACIITIC CHILDEEN.

Alaw - .y

(¢
w»

Tumber of Cqs

1/3. 1/4. 1/5 or. less.

cf apartment.

* ’-b;:.fﬁ
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SUMMARY AND DISCUSSION,

It is nececcary now to brin~ tcsether the results ortained in

the varicus sarte of +xic investigation and to see wrhether they lend
, due '
suppert to the theorvy that rickets is a deficiency disease/to a deficiency

o

of the fat socluble A vitamin in the diet, or whether they point to any
cther factor playing the principal part. The res:lts in the divieions
of the investigatiorn have been:-

1. (a) 91% of the children observed during the winter months cn an
artificial fat sufficient diet, and 72% of the breast fed babies
in cases where the milk fat appeared to be present in its normal
amounts, develcred rickets.

(b) 18% of the children observed in the sum:er months cn an
artificial diet develcped rickets. o brezst fed baby develored
the dlsease during the summer.

2. (a) 70% of the children observed during the winter months on an
artificial diet poor in fat, and 75% of the brezst fed babies in
cases where the milk fat arpeared to be deficient, develored
rickets.

(v) of the children observed in the summer monthe on an
artificial diet poor in fat developed the disease.

3 The investigation of the previous diet of definitely rachitic
children revealed no deficiency in the fat content in 80% of
the cases.

3 (a) In a series of apparently normal babies 51% were found to show
radiographic evidence c¢f rickets during the spring, although
the diets in these Cases were very varied and in 78.5% of the
cases the diet was apparently fat sufficient. The majority
of these young rachitic babies continued to thrive satisfactorily
and showed no evidence of any nutritional defect. ‘

4. Healing was produced in rachitic children by using theraputic
measures such as massage and violet rays which have no apparent
connection with the fat soluble A vitamin, the diet remeaining
unealtered. Healing progressed during the summer months in the

absence of remedial measures and without making any alteration in
the diet even when this was definitely deficient in fat. The
administration of large quantities of cod liver oil, and, therefore,
apparently, of the fat soluble A vitamin, in the winter months,
certainYy induced calcification of the bones more rapidly. and
surely than did any other method, but the clinical improveument
was slowW. In the summer monthse, healing with cod liver oil was
no more rapid than with phosphorus, massage or violet rays.
There seems to be lnsufficient evidence to show whether the potent
factor in cod liver oll in inducing calcification is the fat
soluble A vitamin, or whether it contains some other active
substance, as suggested by McCollum and others (8).

The above results, therefore,Astrongly oppose the theori that

rickets is a disease of di®tary origin, and, in particular, that it is
due/ |




due tc z deficliency <¢f fat in the fiest. Thzat a poor diet may be an
influencing facter in “he development of thz disease 1s quite pcesible,
just 28 it is a factscr in the productioﬂ ¢f many generalized diseases.
To say that it is the principal or indispensable czuse of the disease
is an entirely different matter.
The follewing additional results were obtained during the course
of the investigaticn.-
(1) Investigation into the air space in the houses of rachitic children
éhowed it to be defective.
(2) In 75% of the rachitic children there was a history of the child not
| being taken out to the fresh air.
(3) 0Of the children who develored rickets whilst under observation in
almost eveiy case‘the disease sppeared in the winter or early spring
| These facts would indicate that hygienic surroundings have a

definite influence on the develcpment of rickets.

The seascnal incidence of rickets is, of course, well known, but the

value of this series lies in the fact that, by means of radiographe, the
actual time of onset was observed. It was very remarkable that, although
man& children were obsérved and radiographed regularly, during the summer,
autumn and early winter, the incidence of rickets was practically nil, and
thet, éuddenly, in the beginning of the year the majority of the children,
no matter what their diet was, developed evidence of the diseasse. In

the cases where a negative radiograph had been obtained.a féw weeks previously
th; greatest incidence was in February and March. It may be attempted

to explain this seasonal incidence from}two completely different stand-
points. 1. On dietetic grounds. 2. On hygienic grounds. It has
been shown (13 that cow's milk contains less of the fat soluble A vitamin
in the winter months when the cows are stall fed than in the summer months
when they are af pasture. Consequently, although the milk supplied to

the children who developed rickets undef observation contained a sufficiency

of fat it may be argued that it is not proved that it contained a

sufficiency of the fat soluble A vitamin. But how is it possible, fron,‘
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T-TIF SEASONAL INCIDENCE OF HICZKETS.

GRAPH TO SHOT HONTH OF RADIOGRAPHIC DEVELOPMENT OF .HICXfETS
IN CHILDREN ACTUALLY- UNDER OBSEHRATION.
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such a view peint, to explain the clean cut class distributicn cf
riclets? If the disease is due t0 a comparative lack of vitarmin in
cowb'! milk in the winter months then the child in the middle class
family, whose milk supply is the same as that of his pecorer brother in
the slums, should develop the diseease in excctly the same way as does
the slum chila. It may then be said that the diet of the poor class
child contains a large amount of carbohydrate &nd that 1t is the excess
of carbohydrate together with the deficiency of fat soluble A vitamin
which produces rickets. But, amongst the children I observed, the
incidénoe of rickets amongst those fed on a low fat diet with excess of
carbohydrate was 1less than that amongst children on a full fat diet with
only small gquantities of carbohydrate. And in the summer moﬁths the
inéidence of rickets amongst children on an extremely low fat diet with
- very excessive amounte of carbohydrate was very small, Nor can 1t be
because the better clase child received more milk and, therefore, more
vitamin, because the amount of milk supplied to the children under
observation was ample. If the father of the child were unemployed,
free milk was given by the Corporation.

Furthermore, Hess, by feeding one group of children on milk
from pasture fed cows (vitamin sufficient) and the other group on milk
from stall fed cows (vitamin deficient) found no difference in the
incidence of rickets in the two groups(l4) And, again, these differences
in cow's milk would not account for the incidence of rickets in the
breast fed babies of mothérs on a good general diet. It does not,
therefore, seem logical to correlate the seasonal incidence of rickets

with the seasonal variation of the fat soluble A vitamin in cow's

milk, On the other hand, the hyglenic theory seems to explain both

the seasonal incidence and the tendency to spontaneous cure and, in
addition, the class distribution.

The striking difference between the better class child and
theé slum child seems to be, as Findlay (15) has pointed out, the widely
divergent hygienic conditions under which they exist in the winter time.

/
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one hes air svace end sunlight and ie tzken cut intc the ozen daily.

Tre ¢ther is, with four cr five others, the cccupant cf a single ;
apertment where lisht and fresh air cre at a minimum. Cnly those

who have spernt consileratle tine in these reccms in the 2lunme cf &

city like Glasgew can aprreciate the intensity of the filth, darkness,
and squalor amidst which these children are reared. The chilcd exists

in the sawme ererveiing atmosrhere day and night, and his exexrcise and
access tc fregh air consist in being wrapred up in & dhawl and ‘teken

cut twice or thrice weekly for "mescsages", "if it is a good day".
Eutchiscn's (18) results in India show the very clcose relationship

cf bonfinement anda lack of sunlight and fresh air %o the etiology

of rickets, and the work of Hess (17) and of Powers, Park, Shipley and
others (18) demonstrate the impertant influence ¢f sunlicht in preventing
‘and curing rickets. |

Muscle tone in rickets.

Attention has coften beer drawn tc the striking loss of tone
in the musclee in rickets, and opinion is divicded as to whegger the |
lces ies primery or simply seccndery tc disease. Findlay (13) discusses
the questicn and quotes Fagenbach, Burckhardt and Bing (19) who
.oonsidered rickets to be a distinct and specific dystrophy. Reéently
Banu and Bairguignon(20) have corrcborated the degenerative changes
in the muscles of rachitic children previously described by Bing. | :
-On the other hand, Fenoch, Iulbner and Zappert (31) thought the | 1
muscular weakness to be due to pain tn the limbs. P.S. Henderson (283)
werking with the muscles of rachitic puppies found the.creatin content
tc be definitely increased, and quotes Pekelhering (23) who correlated
muscle tone with creatin (methyl-%uanidin~acetic acid)s She deduced
from this that- there is a profound change in the metabolism of the
muscles in rickete. Recently Nodl Paton (34) has suggested that an
error in the metabolism of lecithin mey be a causal factor in the
failure of bone formation in rickets. He thinks that part of the
excess-of the mothyl-qpanidin ggunilfrom cholin liberated in the

metabolism of leclthin may be 1inked to acetic aocid to form creatin.




Clinically, the less of musclé tcene is siriking, anc it seems %¢ me
thet the f:zect thut the abdominal musclee ehare in this loss tone and
that there is often intestinal distension in the severe cases wculd
tend to show that the loss -of tone In rickets is an inteprzl p=zrt of
the disease and is not merely secondary to ldisease. Tre condition
of the muscle tone ¢f the limbs is & far better index for the progress
of improvement than is the condition of the tones. It has'already
teen shown that the radicgraphic improvement may be continuous whilst
clinically there is very little change, and that, conversely, clinical
imprbvement may be marked whilst the radiographs ehow little progress

towards healing. The cendition of the muscles ie the real index to

imprcvement; once the tone increeses the child improves both in ability
td walk and in general health, ne matter vhat the radiographic appearance
be. 7he response c¢f the muscles to treatment by electricity and massage
is striking. For the first few applications the limbe are undoubtedly
scre and the child cries constantly; but within a few days the tenderness
rasses off and the child stands on his feet without complaint. The
tenderness of the limbs in riclkets is usually considered to be "bone
tenderness”, but the rapid disappearance under'treatment by message
suggests to me that the tenderness ie nect in the bones but inAtho muscles.
Ecne tenderness, for exarmple say & chronig osteitis, 1s certainly not
lessened by vigorous rubbing; on the other hand muscle ecreness, as
after unaccustomed exercise, is at first increased by further exercise
and then diminished. The condition of the patellsr reflex seems to be
of some interest in that it is seldom normal in a child with active
rickets. In about 380% of the cases I examined i+ was either absent or
only elicited wi4h difficulty, and in 60% it was aBnormally active, and
then became normal egain when the child commenced to walk.

Each of the points discussed above with reference to the muscles
- in rickets would probably alone be of little moment, but when ue consider -
them together weight is certainly lent to the view that there is a
considerable dieturbance of the metabolism of the muscles in rickets. Is

it possible, after all, that the changes in rickets are prima:ily 1n
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nset ¢f riclets &and we havs a feseible explancgiicon ¢f the mode

2]

¢f cperaticn of bad hyglenic ceonaiticns in preducing r{ckets. For
muscles tcne depends, t¢ a very great extent, on the stimuli it
receives from exercise, moving air and sunlight. Tiet, tzo, ney
influence it tc a less extent. Lecnard [ill (25) (26)'has
demonstrated the influence of fresh eir cn metabclism and every day
the effects ¢f fresh air and sunlighkt are being put cn tc a clearer
physiclogical basis. If, then, we heve cenfinenent, an enervating
and usually moist atmosphere, with lack of moving air and sunlight,

we have most of the conditicns leading to loss ¢f muscle tone. These

(87

are the exact conditions ﬁhigh we find in the :zlum houses producing
rachitic children in this country and which Hutchison (16) found in

India in the be’t=2r class houses wrere rickete was rife. Conversely,

it has been shewn that exercise, fresh air, sﬁnlight and violet rays
will prevent riciets, and that these sawme ageants can be used to cure
rickets. The fact that atrophic infants with flabby muscles dc not
usually'develop rickets does not negative this, for in these cases
grocwth is ébsent or ié very deficient. The actual diminisping of
éhe vitality of muscles would not "per se®™ produce rickets: there |
would need_to be an intermediate step which at present is purely
hypothetical. It might be an infection of low specific nature
occurring in these devitalized muscles, but of this there is no proof.
At anyrate; i4 is possible that fUrther work of an experimentgl or,
histological nature on‘the.musculatﬁre in rickets might throw some

light on the eticlogy of the diseass.




CONCLUSIONS.

The evidence in this investigation strongly oproses the

theory that rickets is produced by a lack of fat in the diet, because:-

1.
3.

3.

4.

Children on a definitely fat sufficient diet developed rickets.
Children on a definitely fat deficient diet remained free from the
disease.

A study of diet histqries of a large number of rachitic children
showed the diet tc have been fat sufficient in 80% of the cases.
Cure of rickets was obtained withcut eny alteraticn in diet and
even when the amount of fat in the diet was cefinitely deficient.

The evidence, on the cther hand, emphasizes the close

~connectidén between hygienic cenditicns and the develcpment of rickets

becausce of:i-

l. The deficient air space in the houses cccupied by rachitic children.

2« The cdeficient amcunt of time spent in the open alr by these
children.

3« The very marked seascnal incidence of the disease.

FINALLY.

1. In this investigation it has been shown
that hygienic ccnditions play a mecre important
part in the etiology ¢f riclets than
does diet.

e Emphasis is laid on the condition of the
misculature in rickets and support is gliven
t0o the view that the disease is primerily
of the muscles and not of the bones. Bad
hygienic conditions act by depressing muscle
activity.

(over)
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APPENDIX A.

DETAILS OF DIET OF OHILLREX LLVELOPING RICZFTS UJDEE OBSERVATION Ol FAT “UIFICITNT TIFT.

;[;meo lonth. 1, 2 H.._.;' . 4, ) 5._ ) 6_-»_ } 7e 8. [ 9. x 1C. ﬁllo_n 12. 13. 14, 15. :160 17.
TeCe [FaC. |Tein [Tl WL v 1T I won I T WL Wi I T
1. |Diet. [Plaxc.0lexc.|18 (18 (22 {86 | 30 | 33 |35 36.5) 35 |35 co. | do.
! Oze. [Ozs. |Ozs. |Oz8. @ Ozs.,' Ozs.  Ozs. Ozs. | OzB. |Czc.é
e I U R S | S I WP DA B i< & 1% R T .
| Fat in1 1 — P —t
Kary %ms. oo b 18047.133.4s: 87404 86,84 31.5.) 23.85. 31.5,31.5.|F.5. | 31.5.
itein : ; ; . '
Hay. .@050 345, _4_‘_0‘5_‘_.i 5454 6;9__. Bels BeBel Bobae ___7_0_4. 7_.5- 840, )
Gms . of ! 1
fat pex ' 5.9, Sele 4,9 4.8, 5.loi 3¢8¢ 4e8ef 443.] 4.1, 3¢9 I
Kilo. ! -
i onth. Uay. | Junel July, Augd Septs Oct. | Nov.|Dec. lden. ! Feb.
X Ra.YB. : i | =VS. } =VEe, — J - ve. "“__;__-!’: y_é_.
Admitted to Hespital at 4 months. é Observed from 4 months.
Disrcissed at 5 months. Rici-ets at 14 monthe.
v r lL
. ' »
] %me- Month. ’1_:0 Qe Je 4‘9__ 5. Be _j. { 8e 94 10 l 1l. 12, 130 i 14, 15. 16. 17.
. FeCl BCM oM. .Tr‘“.hl. W.MQ Velle ‘W:m. Welle W:Mo | ) met H
38, |Diet. Breast.| Glaxo} 35 |25 g5 |30 |31 I35 |30 30.. : do. | dos | 1. ‘
- ‘ Oze. Dzs. | Ozs.|0zs. [|0Ozs. |0zs. |0zs.& |Oke.&| & ‘
- ) R Porr. | Porr. : Uilk. - |
Fat in : |
| Gme | 31.64 22454 28.5{ 27,04 37.9¢ 31.54 31e5. 31s5. | 31.5.]31.5. L
iWt.in
Kilese | 3.9. 4.3 5.4 6.23'l Be8d  Te2d T7e48el 843, 8¢5+ 8.8, T
wwi Gms.of
"”I‘I/'Lﬁa fat Per 504. 5.81 4011 4031 4.11 ) 4o4d 4,0, 3.8 3a70 36,
Kilo. |
Month. Apr. | May. |June. | Julyd Aug.| Septd Oct. | Nov. Dec. |Jan. }Feb.
X Rays‘. ' -ve.| -VE€. \ -Ve. ' e, _
Admitted to Hospitai at @ monthse. ’ ‘ i Observed from 2 monthe.
Pismicsed at 4 months. Rickets at 13 months.
Neme. |ionth. | 1. 3o | 3. 4. 5. 8. 9 10, 11. | 12, |13, |14. jis5. |i6. |17,
- . ) oCoe Sis. oMo « Mo oMo oM. LW‘.M. et tter
3. Diet. Breast.(laxo. |L. 27 30 . 33 35 35 do. | do. | 1. [Erevy.
A _ . Food. Dzs. l0ze. [Oze. [0zs. [0Ozs. [0ze. |[0zs.& 2 Pte.
Porr. 1k.
Fat in - '
David.|Gms, _ B4e3e 137600 187004 127606 |3848s 13105s | 31e5s | 31e5.}3145e
t.in ) .
Yark. |Kilos. , 4,00 | 5405 | 5s8s | 5ede | Bole | Bs5s | 7e3. | 78] 8405
Gmes.o0f . .
fat per BeOoe| Dede | Bala| 5e0a | 4076 i 4.8, 4,3, 4.00] 349
Kilo. . : .
Month. " Apr. May. |June. July. lAus. ISept. Qct. Nov. |Dec, 7:J?:n.
' ‘ ' ! c.
X Rays. i = - l r“’
Admitted to Jospital at 3 months.‘l ' Observed from 3 monthe.

Diemissed at|5 months. | Flckets at 13 months.




ame . Mon'th. [ le G 3. 4, _50 Be 7 8. S 100 1l. ;__84. 130 140 15. 160 17. 18
_ i is. Pep. |Pep. | Weile |Weie |Welie L PSTPR A AT Fiet  JUilk
4, Diet. Glaxo.|L. do. [JHilk Miik 33 35 35 35 35 oz.l do. do. 1 1 Pt.
Food. 25 02.132 oz4 Oz. 1028, Cz. 10z, & Porrl Putter|Gravy.
Fat in
gnes Gms . ESeB 86:;. 29e7¢131e5.131.5., 31.5., 3l.5. 31.5. 31;5.
Wt.in Lo
rley KilOS- 3‘!_’_:10 3¢7e 4.4, 5.0, 567 Bebo 7.4, 8.0, 8-2. 8.4, 8.9,
ans.of
fat pen 7eBe 7.0. Be7el 843, 5.5.‘ 4,8, 4.25.] 3.%2. 3.8
Kilo. L
Month., March.] Apr.| day. |June.|duly. | Aug. | Seps.| Oct. | Nov.|Dec. | Jan. Feb.
uﬂ.yao - - +ve
Admitted to Hospital at & months. 2 Observed from 3 months.
Sent to Ccuntry Branch at 5 months. Rickets at 14 months.
Pismissed at 83 months. :
*gg_gg. Mgnth. 1 20 ,__30 4. Se Be 70 8. l 9; 10, llo 120 130 __;4- 1.50 160 17. l.§
. * Siso W;QI.IQ oM eMe elie alle ol oMo M. Eiet and
5. {Diet. Breast}Breasq. L. do. |24 24 2 30 33 35 5 35 1l milk
— Food 0zZe _ {0z D2, 0ze __I0z. 02Z. . 0z. _putterijdaily.
Fat in
Chas. |Cms. 21641216+ B8e8Bs 1870, ©9e7s |31s5. Ble5s 31.5.
Wt.in ‘
Me. |Kilos. 4.2.] 4.9. | 5.4. Belo | Bu7e 7eBe | 786 8+0. | 840.
EmBQOf
Qlig&n fat pe? 5.10 4.40 5030 4050 4040 403. 4000 309.
Kilo.
Month. Junes |July. [ Aug. |Sept. | Oct, Nov. | Dec. Jan, | Feb.
X Raysd - - - + ve.
hdmitted to Hospital at 4 months. Observed from 4 months.
iemissed at 4} months. Rickets at 13 months.
flame. | Month ] 3,1 3 44 . | 6o 7. 10, | 11. | 18. ) 13. }14. J3s5. lis. la7. l1is
STOPR I (97 I AT | por o T v T Yiet
6« |Diet. Breast| L. 16 18 16 Food & do. do. do. do. do. do. 1.
. FOOdq 0Ze CZ. CZe VWeMe24 .
0Ze .
Fat in
yohn Gmain 14,4.114¢40 ] 8le7e) 17.7. 3165¢ 31e5e 31e5s] 31e5.) 31.5.]131.5.
Fill. Kilos. 3,7.1 4.0.1 4.1, 4,3, Selel 5e54 560 5.8 5.9.] 6.0,
Gus.of
fa't PCJ 4000 3 Ge 502. 4,25 Bele 5.70 506' S.4. 5.3, 5.3.
Kilo, B ; -
Monthe. QCt. Nov [-1+] Jan o Ma J —M %) '__S_B_o Oct. Nov.,
e * - | THeal-
x Rﬂlao ? +V" in °

Came under observation at 3 months.
Admitted to Hospital at 5 months.
Diemissed from Hospital at 9 months.

Observed from 3 months.
Rickete at 1 year.
Healing on same diet
without treatment.
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Lonthe 1. 5o . 4, De . . . < 0 i ! i ' i - ~
et [T [Ten BT YL BT O it B e S I e 12. {13, . 1f. { 2. {16, [17. |18.
Ciets ¥nomn. {knom| 34 E4 Y 35 35 doe ’ f ‘
Ozs. Pzss. | Oos. Ozs. | Oz8.& | ‘ ;
DOrr., ’ | J i
¥ i-‘ [} i
51.2.P1.5. |81.C. |25.75.54.7531.5. | 31.5. | 31.5. i : |
4.8.]4.5.] 5.8. Eeds | 7e34 t 749, 8¢ 9.0, !
5.04| 4.84 3.75.| 3.9. | 3.4. | 4.0.] 3.8.] 3.5. i
l .
Lonth. SepthOct. | Nov. |Dec. Wan. |Feb. Mar. Apr. !,iay.
X_FRaya B |
Admitted to Hospital at 3 months, i Qbserved from 2 months.
Dismissed at 5 months, Pickets at 10 months.
Tetany at 10 months.
me. {Month. | 1. 2e 3. 4. S5 B 7. 8. 9. 10. 1l. {712. ! 13.,1, 14. 15. 18. ﬁ 17. 18.
_ In Fever BEospital - Allenbury's Food ;| Ved. | WeM. WiM.! Wik,
8, Diet. Breast{ do. do.| 'do. do. do. do. {with Diptheria. . No. 2. . 33 35 35 | 35
: f : ¢ Ozs. Ozs.| Oze. ) Oz8.&
: | : | i Diet.
Fat in b T : ;
ggs. { ¢ 2847, 31.5% 31.5( 31.5.
Wt.in : i R H
%los. | i Be3.] 7.1} 8.0¢ 3.2
ori s.of : :
" | 2at pet | [ a7 4.4 3.9 3.8,
Monthe Feb., | Mar., Apr.] Mav.
X Ravys. e
Admitted to Hospital for Diptheria at 7 months. g Observed from 13 months.
Dismissed at 10 months. { Rickets at 17 months.
Admitted to Hospital, clinically no rickets at 13 months.
Clinically rickets at 17 months.
J— AR .
@e. Month.| 1. 2 3. 4, 5. 6. 7 84 S, 10. 11, | 12.] 13.1 14.1 15. 186, 17 18.
. Tiend Bengt Weils| Well,|Wel. ‘7 —
8. Diet. bury | or's| 25 35 |35 !
~_Yoel.| Foods Ozs.| 028.10z8. f__
Gms. | 22.5) 23.5p 235 :
b Tt.in t
#us | Kilos. 3.5) 3.8} 4.7 i
« Gms.of , |
"fp’l fat T Be4b 5.74 4,84 t
Kilo, %
Month. _Feb.| Mar.| Apre| ?
|
X_Raysl Fe. ' ‘

Admitted to Hospital at 2 months,
Dismissed at 4 months.

(Ovserved from 3 months.

(Rickete at 5 monthe.




W""f ..... F—1T— " i r - T T -
. | - 1 .. | t
sionth. | 1. | 2. 3. 4. 5. S, 7. . e, 100 33 ) 18¢ 1 13._ .14, LIS. 16. |17,
| 1 Ilien|Prads e el il’" T [Veids - T - 18
10. |Diet. Preastlbury |Foed. ! do. : do. | 30 130 30 30 35 do. | de. | 2e. |de. |de.
Teeled 1, Czs. |0z8. Dz8. Ozs. [0z8. N
oo Fat in : ! — -
Tames . Gms. 570, 87048740, |3848¢ |31.5.| 31.5.; 31.5] 31.5.] 31.5.] 31.5.
s B B S
Foyle. (Kilcs, 4o1ef 5434 64001 7.00 | 7e7ef 8.0.] 8.20 C.5.. S.0. 9.5
Gms.of ' -
fat rer BeBas Sele] 4e5e¢ ] 441 4.1, 3.9, 3.8 347 3.5.0" 3¢3q
Kilo, B ' .
lonth. | ifay. | June.|July. [fug. |Sept.]O0ct. Tove Lecs | Jan. |Feb. LEeT. Apr.| lzv.] June.| Julyd Bug. | Sept.
X Rays. ' — —t
General diet consisted of 2 pints milk, ' ( "mserved from 5 months.
butter, gravy, soup, bread. ((Tichets a2t 1.11/12 yrs. (Aoril)
Radiograph =2t 1.11/13 yrs. ,
Fﬁe. Month. | 1. | 2. . 4. 5. 6. 7 e g. 0. DA T - P B 5. 117, 18-
i olde velle $is. 1% fat Wellel | Weide |Veot W M. i
11, Diet. (24 24 L. do. do. do. do0. |[do. 30015 They. { 35 5 i 2 do. de.
. Ozs. [0zs. ¥Food. : Hen W, Ozs. {0zs. Pts. Ptes. IPts.&
— /8 oz8, Butter.
Fat in ' ( -
Wlfred|Cms . 12,6+ 116.2+] 22,04} 31.5.]31.5. [36.0. |36.0. [45.0.]| 45.0.] 45.0
t.in
Quinnc Kilos. 4430 4,5, 4,9, 5.0e] 5434, Ea0o
Gme.of
fat rer ) Re%e 3.5 4,5, Be3sl S5eCo 8.0
Kilo.
onth, liny. |June.|July. | Aug. [Sept. Dct. (Nov. |Dec. | Jan. | Feb.
X Ravs.d | duve | twe | fae - _ ? —+wve.
Note:- Rickets occurred first on a fat poor Admitted to Hospital at 8 months.
diet, healed, and then recurred on a Dismiesed at 13 months.
fat rich diet.
ﬁgme. MOHt_I_I. j_lfo Se Je 4. Se B 7 8e 9. 10. 1. lgt 13, 14, LSO 168, 17 18.
: Breast Breast "QE. .. “oﬁo Wl W . | W.I,
13. Diet. |Breast{ & BCM| & BCY 30 33 30 . |31 35 35
. — !_.8 Ojg_# 12 O%- OZB b OEB . Ozs. 0z8. 028, st. _____ U
Fat in o . :
MIQXQ Gms . 27.0h 29¢7h 37.04 37e9¢ 315 3le5.
ﬁoin . .
Gay. |Kilos. 3.9. ]4.3. 5eOb 548k B8.8.] B.64 7e64 840,
Gms.of .
fat per| 5.5 5.1} 4.0. 4.3 4.1 3.9.
Kilo, ‘ -
Month. Aug. |Sept.| Oct.l Nove] Dec. Jan{ Feb.| Mar.
” ,
X Raysq o "‘W.
1 i
Admitted to Hospital at 1 month. Operated on at 12 for | | (Observed from 13.
.Diemissed at 4 months. - pyloric stenosis. 9
_ Throve well afterwards Rickets at 13.
- no vomiting.




a——

i : ; ; { ] i _ T Jr
* ‘-IO th. 10 l 80 : : L] 4. * ﬁq ‘ L] . [ 3 [ L \J ‘ . A‘l
#gw 1 ldon _k ‘ 3 b 3 5 8 E %ZM.% g.x. W?M} % 10 11 13 ,% 13 14, | 15, 16, ' 17, 18.
13, |Diet. Breast.DBreast.lresst.iClaxoq doe. , Q0. i 38 % 38 38 !
- N | ! 0z8., 0zs. | Dz, .
iFat in ' ' | ' i
James | Crs . i 8845, | 854041 8745.] 38.44 32.44 32.4. |
Wtein H v b i
mrr&y.K_i_los. 4.30} 5.0, 5eds
Gms.of | ‘
fat per’ ‘ 7e5a Bedd 58 i
Kilo. i A ‘ ‘ =
14 j‘ I
donth. 1 Jand Feb, larchj : i
X Rays. +e
E ~ Observed from 6/13.
Rickets at 9/12.
&&m‘._ Month. i l.! Se 3. 4, 5. B e - 8. Qe 10, 1l. 13, 13. 14. 15. 16. 17. j 18.
1 ! W, T WX, T V.1, | W, -
14, Diet. Breast. | do. do. do. 'do. do. 3Q 30 30 32.5 : 1
L - Ozs. | Ozs,. | Oze, | Ozs, N e
Fat i@} . ' I
Wrch. |Gms., ! | _B87.04 3704 87e0.} 29418, _ ‘ '
Wt.in i i , i :
HOlMGS}KilOBo 1 600% BeBel Be3e BeSe L
Gms.of | . . , T
fat neri 4.54 4.34 4430 4.4,
Tilo. | -
Month.} Jan. | Febe | Marx, Aprill.
‘um_.L - ' A _
E Observed from 6/13.
Rickets at 10/12.

l 1 1
&me. MonthO 11 B 30 4. Be 6. t 7. k . 9. 10. 11; 18. 131,« .n,]',%j__ 15. 16. 17. 18.
T AL WM, (Wi, [W.X, [W.M. .. I
15. Diet. Breast. do. do. | do. do. |do. |do. 38 36 30 32.5. |35 35
) - 28s [0z8. |0z8. j0Ozs. O2z8. |0z8.
Fat in ‘ _
ames 4_gm3. 25-6. 2?.6. §_'_7.0. 29.254 315, 31!?.
Wt.in
chrang Kilos. - 6400 Befe] Tads! 7.7, 8.0 8.3,
Fat pe : . I
Kil.__g: 3.6, Jede 3'270 3e8e 3¢9, . 3070‘
Month. | Nov. |Dec. |Jan. |Feb. |Mar. |Apr.
X Rayse. | +ve
‘E_ Obeerved from 7/12.
Riockets at 1.1/18.




|jeme. |onthe ¢ 1. |2, | 3. 4. | 5. s 7. |e oo lao. [ a3.t 120 3z a4, ] 150 e, | 170 | 1e.
- S Vel [esWET|Pep. |1, T2y 1 & ¢ Welle | Weile [Well Telle | Welle [LCliet
164 Liet. Breast{ls Cilke “Til 1e4 oo fall 28 8 26 35 35 1.
. Czs. 12 1GzB 28 Ozs. | Ozs. |Ozs. Ozs. | Ozs.
- TIZe 4 Cz8.
Fat in ! 3
gms. 16.8.) 702! 18060' 85.2 25‘2 83.4. 31.5. 31‘5‘
'tein :
) "ilos. 807. 3.3. 4.00 406d 5.51 6.4. 7050 806-
Jiss  « Gmse.of
e fat per B0 S¢S, 3.1 5.4 4,56 3.8, 4.2, 370
Wi £, ! B |
¥
: ’rggnth. Apr. May. | Juned Juld. Aug.| Septs.iOct. | Hov. | Dec. }Jar. [Fet. llarch.
X Rays. i ] + e
Diet 1 coneisted of milk 1% pints, butter, soup, Obsecrved from 3 months.
and gravy daily. Rickets at 1.3/12 yrs.
| (Slight deficiency of fat during #th & 8th mon:hd
8. {Monthe 1. e 3. 4. Se Be | 7s 8. 8. 10, 11, | 13, | 13, 14. 15. 16. 17. 18,
M ) W:LZ. _W.H. WOM. T He Welle Ve lle TQI"{‘ Vells Tiet
17 |Diet. Preasty do.| do. {18 18 35 87 30 33,5 {35 35 l. |
_ Ozs. 10z8. Pzs. 1028, Ozs. Ozs. {Czs. {028,
Fat in v
Andrew| Cme . 19.8. (2384548443, | 3740¢] 29.25p31:+5.} 31,5, »
Wtein : v ‘
JayloriKilos. 3.00 i 3.8s! 404e | 5.8s| S5¢B8s1 5.8. 6.6,
L tGmee0 '
' fat per Be0Oe | BeOe| 5e5e S5e8e Se3e] Sede 4.7,
| ¥ilo. R ] ,
}i Month. - Mar. |ApT. Maye Juneq Julyv.! Aug.] Septp Octe} Nov.| Dec. | Jan.| Feb. |Mar. |April.
1 X Rays. 4 e - - - +arc,
| " Diet 1 contained 1 pint milk, margarine éOhB"rved £rom 4/18.
| soup, Eravy. . Rckets at 7/12 and at 1. 6/18.
N.ﬂneol M.Ontho ‘ 1. e Je 4 Se lwﬁc 7 8e Qe 10. 11, 13, 13, 143-_ 15, 18. 17, 18.
. olde WO}IQ avery . . olle olle N.ﬂ. ol W.M. Hoﬁ. W.ﬂ. “0 c‘ Vie.le Jm.{‘e't
18¢ |Diet. 13 13 & do. do. 85 33 35 26 35 38 k1- 3¢ 35 1.
: Ozs. |Ozs. [Moords Ozs8. [0z8. Ozs. 0z8. |0zse |{Ozs. |Oz8. | Oz8.} Ozs.
F_ ) iood. {
4t in
B&n‘y Gms .. 89¢7, ého 233.44]/31e5, _37;’/- 37060 ’1351 ’?’-6
It.in i . . !
DiCk. g_l_os. - 4,6, 4,8¢ 580 5.4, 546 549 6034 70
. | Gms.of . :
fat per 6.4 Be5e 4,5, 5.8 ;Oéo ?ﬁ ‘ f‘e1 a-‘a
) . id
Ki*o. . - : ’ i S
Month., JAug. | Sept.| Oct. |Nov. | Dec. |Jan. | Feb.| YMar. | Apr.
X Rays. - +ve
Diet 1 "containod 1l pint milk, mergarine , \Sbserved from 6 months.
soup and gravy. {Rickets at 1.3/13 yrs.




i

' i ] [ 1
‘ameo Month- J 1. Se ) _~3. 4, f S J Ce f Te [ 8. 14, 15, : 16. 17 18,
T Breast | Weite [Weile | Welle + Geile! Welle | Weile | Wella ! ; i i
9, |[Ciet. & & 18 31 '35 | 28 30 | 33.5 | ; i | !
‘ Welle  Crezm,. |2z8. , 0z8. ! Ozs.! Ozs. Oz8. | Oze. '0ze. |0z8. j0z8. !0zs. ' = |
o ffat in T - ! 1 : t ; ;
gﬂsu | 116080 18090 i22¢5'&85080 8700‘ 89.25.31050i38-80 31.5- 31.5¢j
Wtein H : 3 ; : H !
Kilos., | 2.4. ] 2.7, 1 3,441 4.3.] 5434 8.0 7.0s' 7.3.0 8,04 9.0, i
Jane  Gms.of i T 1 ; A T
[Nygﬂ fat per : 6¢5e 7e0 | BeBe 5.9 SoOq 4,8, 4.50: 3.9 3¢9¢] 3.5, i ;
- 4lRiloe, ; f { *
. i " g
Month. Jan. | Feb. |Mar. |Apr. Haye | Junes July.! Aug.| Sept.} Octe | Nov. |Dec. [Jan. |Feb. .Mar.
X Rays. | - - | - - : ' e,
Diet 1 contained 1 pint milk, butter, | _ g sbserved from 2 months.
gravy and soup daily. ' Ricrets at 1.5/12,
b ¥Month I 1 2 3 4 5 | | 8 ! 9 ! 10 1l 13 i 4 i
ame. onthe | . . . . . | Ce . tUe |- . . 13e 14, 15. 16. 17. 18.
T LT IWoi WL W WL T W I Wl [l Ve , ,
30 Diet. va:ea.stq do. | do. |34 30 33 30 34 |35 35 35 :
— . Qz8. 0z8. | Oz, !Ozss !Oz8. {028, | Oz8, | Ozc. . i
Fat in i _ S
Gms . 29.7. 8704 il__.s. 31e56 _3___]_105 31.5.
Wtein
KilOBo 4.80 5042) 600. 6-90
Jounw  |Gms.of
‘;,m,ﬂ,fat pex 7e0e Belel 449, 5.2 4.5,
Kilo, { . . )
T L
Uonth, | JunedJuly. Aug. |Sept.!Oct. Nove| Decs Jan. | Feb. }Mar. | Apr. | May. | Jure.
X _Rays . | - ton
There were clinical signs of rickets Admitted to Hoepital at 6 months. g Observed from 6 mths
at 10 months, but the radiograph Dismissed from Hospital at © months. Rickets at 13 months
was_negative. Was not under direct Epippees, and removed from town at 10 months.
observation during April and May. Returned at 13 months., ‘
L:ame. {Monthe | 1. | 3. | 3.1 4. 5.1 6.1 7. | 8 9. | 10, 11,| 13y 13.] 14, 15. 16.] 17.] 1.
et ] . ’ ‘ »
le |[Diete. ﬂreaet do. do.i do.| dos doe.j do. | do. | do. do. 1, l
. . ‘ ’
Fat in| | !
4 G‘m‘o !_ {
-'-‘éoin . !
TBrEs |Ziloss t {
8.07 n i '
Muenzd ot pes ;
Kilo, -
Month ! .
t
X Ra.yl . S }
-] : |
This child was seen at 1.13 with rickets. Radiographs became normal and then rickets
recurred at 3.5/13 yrs. (March) on a diet containing milk, margarine, soup and gravy.
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A Mff/is/ Hf?y

CHAirr COMPARING THE NORMAL Fat INTAKE, IN GRAMS PER

Kjlo of a ¢ tu al B ody weightwrti*TH "rO BSgRved in a ¢ h ild
Vs/no D eveloped R ickets. * roo9 7
MONTHS?

i Z 3 445 67 a 9 lo I \Z 134 15 16088

60

>
\
°
=
X
oam
[~ -
2 \ v
7] r¥
2 \
<
-4
]
z -

INTAKE
—~

3.0 XAfiy/i - —

£2

A_S6|4-16|5-a|4-0|4-0|5-26|3-54j5¢6j3-87|3aS|56/3'5



2% &HNtE CI4($ Hou/*0

C"ART COMPARING! THE NORMAL FAT INTAKE, IN GRAMS PER

KiLo oF AcTUAL BODY W EiIGHTwitHTHagosseRvEP IN A CHILD

W H O DEVELOPED RCKETS,

MONTHS
1 & 3 475 6 7 a 9 lonm \Z 1314 15 16 173

b*0

V \Y
. 44) \ S
. [ |
: 110&" AL N x
- \
3.0 xa4/S - - - - r
29

4-S6|4-16|5-a|4-0|4-0|5-86p-a4j5a6|3-87j388|5Q|3-5



S QFQ WVRZK

CHART COMPARING, THE NORMAL FAT INTAKE,IN GRAMS PER
KiLO OF ACTUAL BODY WEIGHTWITHTuyroBSgRVvED in A CHILD

WHO DEVELOPED RICKETS.
NONTKS

1 Z 3 4r 5 6 7 a 9 1©NI0 |\Z 1314 15 16 nr 18

PER  K/LO.
05}

N NOAMO1-

F*T INTAKE N OEAMS
=

50 K1, ¢ ¢

S-9

4-86|4-16/5-2|4-Q4—Q|5-86p-34j5a3-87|3-8a[5-6]3'5



A Ague* HfiRLZj

CMAST COMPARING! “THE NORMAL FAT INTAKE, IN GRAMS PER
KILO OF ACTUAL BODY WEIGHTWITH THyrQBSggVED IN A CHILD

WHO DEVELOPED RICAETS.

MONTh:5

fe.O

So

486(4-16|5-8)4-0[4-0|5-8fc|3-a”5a"3-87j3-ea(56/3-5



f- WGutgnnd.

CHART COMPARING THE NORMAL FAT INTAKE,IN GRAMS PER
KILO OF ACTUAL BOoDY WEIGHTWITH THyrQBSgRVED IN A CHILD

WHO DEVELOPED RICKETS .
MONITh :s>

I Z 3 45 67 a9 L I 1z 13W 15 16 1718

fc.0

K/LO.

S0 |

. \

g o *

=

O

Z

LA 9 5117

=

»

=
5-0 A Vfis - N - "
39

A-a6|4»16|5-8)4-Q|4--0|5-a6p-84j3a~3-87j3-68)5613-5



Hl.

chart comparing the normal Fat intake, in Grams PER

Kilo of actual BOdy WEIGHTwrrHTvwTQBsggvEP in a child

WHO DEVELOPED RICKETS
ONIThIS

PER K/LO.

F*T INTAKE N GRAMS

A-86[47165-8]4-Q|4--015-8/5-84j5Q<cf5-87(3-Q8|56/3-5



v, JoHfit HffMiurorJ

CHART comparing, the normal Fat intake, in Grams per
'Kilo of actual Body weightwith TvnTOBSggv/ED in a child

WHO DEVELOPED RICKETS.

b.o

PER K/LO.

FAT INTAKE N GRAMS

A-B6|4->16|5-8]4-Qj4--Q1586p>54j5-a~3-87|328|5-83-5



£ PrnmtLH* cfLo&BfiJ.

CHART COMPARINQ "THE NORMAL FAT INTAKE, IN GRAMS PER
KILO OF ACTUAL BODY WEIGHTWITHTVI"BSggVEP in A CHILD

WHO DEVELOPED RICKETS
IMONThH!S

So

PER K/LO.

INTAKE N GRAMS

EXT

3.0

4S6|4-16]5-8|4-0]4.-0)5-8fcf5-a4j3a~387|3e8|5€ei3-5



CHART COMPARING THE NORMAL FAT INTAKE, IN GRAMS PER
KiLo OF ACTUAL BODY WEIGHTwm-iTMSTOBSEEVED in A ¢ itd

WHO DEVELOPED RICKETS

b.o

PER K/LO.

INTAKE N GRAMS

FAT

3.0

4-26|4-16/5-a[4-0j4-0)5-afcp-adj5-a~3-87j3aal5-8[3'S



/C>" TploeS Coy/LE,

CHART COMPARING; THE NORMAL PAT INTAKE, IN GRAMS PER
‘KILO OF ACTUAL BODY WEIGHTWITH TnyrOBSgRVED IN A CHILD

WHO DEVELOPED RICKETS.

PER K/LO.

INTAKE N GRAMS

Fvr

£ i<<iers ftr A

4S6]4.-16|5-a]4-0]4--0|5-8fcf3-a4j3a”3-87(5-88|5Q|3'5



/] ftLfazQ QO/V*£

CHART COMPARING) THE NORMAL FAT INTAKE, IN GRAMS PER
‘KILO OF ACTUAL BoDY WEIGHTWITHTmMIQBSERV/ED IN A CHILD

WHO DEVELOPED RICKETS.
MONTHS

6.0

PER K/LO.
(9,]
o

INTAKE N GRAMS

FAT

4.a6/4-16|5-al4-0]4--Q|5-afcp-a4j5Q~"3-97|3-S8|5-a|3'5



CHART COMPARING) "THE NORMAL FAT INTAKE, IN GRAMS PER
'"KIiLoO OF ACTUAL BobDY WEIGHTWITHTH«TOBSER\/EP in A CHILD

WHO DEVELOPED RCKETS.

MONTHS
[ Z 34 5 67 a9 10 \Z1BMY4BIl1S

b.O

K/LO,
—

So

INTAKE N GRAMS PER
—
(=]

Fvr

4%26(4"16|5-8)4-0|4-0)5-afcf3-a4j5a6(3a7j3-8S|5'al3-5



hOuiZfl#'/

CHART COMPARING; THE NORMAL FAT INTAKE, IN GRAMS PER
KiLoO OF ACTUAL BobDY WEIGHTwm-tTHSTOBSgRVED IN A CHILD

WHO DEVELOPED RICKETS

MONTHS
I z 3 <45 6 7 a 9 lo I /IZ 1314 15 16 17 10
'3Gi*r A// [(9)

b.o
s
—
v
. 5.0
= \
wn — —
=
<
o
O
< >

20 A
[8a]
N
<
: \
- \
=

3.0 AJiffiSo +

s-d i

4-86|4-16|5-8)4-0j4-0|5-86p-S4f5acj3-87|5-8¢|5-9(3'S



/U, HOLMES

CHAgT Comparing, the normal Fat intake, in Grams per
Kilo of actual Body weightw iththstobserv'ed i» a child
WHO PEVEL.QFEQO RCKETS.

MONTHS
1 a 3 45 67 a 9 lon\z 315101718
/$Jv\

b.o
_ 5.0
= \
. \Y
f [ J
=
= N
= \

30 ta * 4-

29 1

426|4-16|5-a|4-0|4--0|5-8fc|5-a4j3B*3-97j5-88|5-Q13-5



chart COMPARING; THE NORMAL FAT INTAKE, IN GRAMS PER
Kilo of actual Body weightwith THyrQBseRv.s« i» a child

WHO DEVELOPED RICKETS.

(MONTHS
f z 34 5 61 a9 1o 11z 1314 1510 IT18
Sb/ ttet
b.o .
i
o
2
N
5.0
\
.
p=
<
o
&)
Z
40 \ oL
o -A.
& S
z / |
\ s /
=z ;
30 Ky B

2& -

;L V.

4a6(4-16|5-ako|4--Q|5afcp-a4i5q<>1387|3a8(56135



ToH* hOLIL+I/wWiTrt*

CHART COMPARING; THE NORMAL FAT INTAKE, IN GRAMS PER
KILo OF ACTUAL BoDY WEIGHTWITH THffr QBSERVEO IN A CHILD

WHO DEVELOPED RCKETS.
MONTHS

PER  K/LO,

EXI INTAKE N GRAMS

3.0

A-86[4-16|5-a]4-Q|4»-Q|5-8/54j5273-87|3a6(|56|3-5



/ly. fiN QaZ'H A fty Loft

chart Comparing/ the normal fat intake, in Grams per
Kilo of actual Body weightwiththstobser\/ep i» a child

who Developed Rickets
MONTHS

I z 3 4 5 67 a 9 lo K |z 1314 13 lo 17ia

b.o — ~
\
\
o
—
v A \
y 5.0
= \ \
SRV "%
% y
a4
O |
Z
40 \ No L
v s K= —
: X
- |
=
so U J/i — - 7
£91

4S6|4-16/5-8|4-0|4-0|5-8icf3-a~5q6|387|3aS|5a|3'S



/$ - tfv/ilix/ OtcK.

CNAirr COWRKWINQ THE NORMAL FAT INTAKE!, IN GRAMS PER
KILO OF ACTUAL BoDY WEi<«HTWrtHTH*TOBSgQgVv/EP IN A CHILD

WHO DEVELOPED RCK&TS.
MONTHS

5.0

PER KILL.

INTAKE N GRAMS

5.0

4S6(4-16|5-a]4-0(4-0|5-8fcf5-a4j5¢~3-87j3-88|5¢|3-5



- C

PER KiLO.

F*T INTAKE N GRAMS

3ft«f CoH*IELLy

hart comparing the normal Tat intake, in Grams PER
Kilo of actual Body WEIOHTwrtHTwroasegved in a child

who Developed rckets.
MONTHS

1 7 S */567219101[12131-415161718

hO
r
€O \
\
AY
40 Nz
V.. \
\ \%
\ £1
50 XA/It- - — -
£2

AB6]4->16/5-8(4-Q|4-»Q)5-86]3>54j5Q"3-87j3-68[56[3%



4% JOHU /Ito&ZATSofiJ

rsHAgT COMPARING THE NORMAL PAT INTAKE!, IN GRAMS PER
KILO OF ACTUAL BODY WEIGHTwrfinTvtyrQBSggvgp IN A CHILD

WHO DEVELOPED RCKRTS.

1 a 3 4 S5 6 \a9loii]Z13141516F’7]8

k.o \
3
;
So A
é \\
s
<
&
©)
Z .
44) M fti-
/ X
: o
\
3-0 m?*y -
39

A-86|A>16]5-2)4-Q| Q|5-86fi-54j5a"3-a7]3-a8|56(3-5



F

AT
Ao L el

e C .
DETAILS OF TIZT OF CHILLREN UNLCER OBSERVATICH ON FAT LDEFICIENT DIET.

Note:= In cclumn of daily intczliz of carbchydrile -
‘ = Jane zugar. ,
¢eL. = Cister Laurals Food. 7 W/NTER.
5 T : Tttt Ty P
TNM:e. Month. , l. Qe 3. 4, S. S, 7 2 _L 2. 10, 1l. 12, 13, 114, | 15,
T % VoL T T Teine ”ﬂf?f'”ji??ﬁﬁ"_iTﬁ%'"”*TZS?T'lYTTL Tiet T- -
1. :Tiet. ZPreast Claxo. :Glaxc. (g0 20 1] 24 24 Oz. 423 35 135 '23.5 1. "
, i , ¢z Cze 0z. Oz. [Le3° Oz, Oz. [0z 0z
e et 4.'5 OZU_Jﬁ> - ’
ma’ry ! ' ] {Tn s.: t 1\?.18. Se15. . S.‘ -
; ! ! . 1 1241241€Le8e BLe745+:17454 .
Angus. | L | | | I
Fat in | | _ 21.6. | N }
g%s:{ 3 X 18.2. 18.9. 15.75. J_ffﬂf; 20485 _ i
‘ . n l R . ‘ N
Yilos, S5, B.e0e Bels . Ce8e 2,8,
CGms.of | L E
%‘ﬂc per 3.7, | 3.15.) 8.5, | 3.3.] 2.9.
& O- - ’
Month. v Tove  |Dec. |Jan.  iTeb. |arch.| Apr.| ay. | Jyne.
X Ravys. - - - - -
é Observed from 7% to 12 menths on poor fat diet.
"Regative feor rickete at 12 months and at 15 months.
. v T ; v
Tanie. onth, 1. 24 3. 4, S5, Be 7 8. l S, y 10. i 11, 13, 13, 140 15.
- 1255 [ 1o50 | Teb0. [Le50ss [ Le57e| 1e50+ | Le5%0. |WolMa
S Piet. Breast|Breast{ 34 28 38 43 40 gs '38 gO \
Oz. [0z, Oz, 0z, 02, 2. {02, Ze :
1 T8.14, | Be14.| T.14.  S.14. [S.18. |
EDavid Sel6e| Salds | So7s [SLe7. SLe7e¢| SLe7« | SL.7. |SLe6s i
iRose. | Fat in : f . i H
z Gris o | 1048|1846 | 13.64]18e9s [ 184041 2146s | B81.6. [8740, |
Wtoin ' 1
Kilos. ) 5¢0ef Se30 BeDoe Be7 e TeQos 7e5e -8e0 e 9'_03 (L
Cms .of . : ]
fat per B.1e 244 Bele! 248e 2.6, 248, Be7e | 3400
Kilo. , , : '
Morith. , Feb.| March{ Apr. {May. June.| July. | Aug. |Sep%.
: . " Heal- Heal- L e
X Raye. , - | ve ing,.! . _ldng. fimge 1 _ '
i Observed from 2 monthe to O monthe on poor fat diet. , ”””?22?:{
Rickets at 4} months. Healing progressed during the summer on poor diet. (S3teht).
Neme. | Month. 1l. 3. 3. 4. 5. 8o _ e _ 8. Qs 10 1_11. 12, | 13, | 14, 1 15,
w:M. WQM. W.M. loSfb. 105%. 1.5%0 .ué i WII“{' OMO Diet 'ith W u
3¢ - Diet. Glaxo. GIEXOE_ 234 0z4 24 Oz, 24 01035 o__%_. 35 0z 35 Ozh 35 Zo; 35 0z¢ 35 OZi 1. a Pteo Y.
. . . {
Thom. | 50161 80150 S.15. 807' F Ce7e S.?o
lanning| Fat in | |
‘g Gms. 1154754 154754 15475, 15,754
Wt,in ' '
Kilos.| _ - 4,4.] 4.3, 4.9, 5.3,
Fat per ,
g:lo’i i JeBe 34680 3¢8» __'w‘ ’ :
‘Month. ' Octe | Nove | Dec.| Jan.| Febe |March.| Apr. | May. { June.
3 | i;Ray5> - - | Hve,
% ‘ Observed during 6th, 7th and 9th month on fat poor diet. -In Yever Hospital at 8 mogpths.
Eé__ .fNeggtxve for rfckstd at O months but positive at 13 mths. ciiin P s ?Moderate}z severe) ‘ ¥




JA A sa . - ~ Riod
[
W__ ! [ - o T .!-- T T
Yeme. |lonth. | 1. 3.1 3. | 4, 5, 3 7¢ | 8. |_ 8. 10, ‘11, | 13, 13, ! 14, f 15.
; } T fatl I0. [1.50. | Le5p [ Le5.e 11055 |1e55 Lo (2e5.. |TeSoe | 78% 1~ ,
4. |Diete ITel. | VL |87.5 ) 3C 30 35 35 140 142 40 A0 L 40 40 .

: 0z, Oz, Oz Oz Oz 0z, ‘0z, Ze Do 10z, o | :
bliza— Carovo-~ S8 S8 KX S /70 S /2% i i i —
beth bvdrate B St |46 | Sise |Scr0 | sz 0 ! | |

Fat in ! , o
Connellyles. 8e25, De¢0s | 1350 | 15.75¢f 15,754 18¢0e118e00 {1840, 118.C, 18.0. /8-O i

) . i i N

Teisht. 3.5, 4.0. | 5.0, 5400 Se3ef  Be8e0 7ele (7.8, | 2.1, | g,p. | g2 |

Gms.of N I

fart pel" 8.5. 8085. 8.7' 2-60 2.3.: 20 30 8050 204. { 5.9. 800. /aq .

Yilo. | , i i

| ' i
onth. ! Octe. Nov. | Dec. Jane Febe. Lar. |Apr. [May., |Juns. JUlye | Aegast
‘ ¥ l \1most
5 X Rays. - e healed,
Observed from 3 to 13 months on fat poor diet.
Rickets at 7 months. Healing progreszed during summer - (Severe).
on same diet.
— | . i D . T
p Names |ionths la Se 3. 4, 5. O 7. 8. C. 10, { 231, 12 4 13, 14, 15,
) E f%v- i%o ’ 1‘;'9- 105130 105;’90 : ! : |
5. Diet. Breast{ 34 34 24 33 38 ; . )
O0ze. | 0z Dze 102z 0z ! |
James Carbo- Te13. | S18. '
hydrate/ Sel3s S.13. S«l2. | 8L, 3, SL.8, .
Douglas. [Fat 1n )
| Cms. | 7¢8. | 7.8, 1 7.3, |14.4,115.3. ]
_ I
Teight. 3.4, 3.8, 4.3, 500 548
Cme.of
zt Per igold 109. le7e 2.9- 207.

Kilo. i

’ donth, %Dec + | dan. |Feb, |liarch, Apr,.

iX Rays. ! - - ‘f"":"

‘ E Observed from 1 to & monthe on poor fat diet.

Ricxets at 5 months. (Slight.
| ! T
Neme. jMonthe. 1, e 3. 4. Be Be 7e 8, O lO; 1l. 12. 13, 14 15,
‘ H  NVMestle . ’ ll% fatd 150, 105‘7;. 1.575. 1:5%. ﬁt-ﬁo Diet
Be Diet. Milk. |Glaxo.| Glaxo.| Glaxol Welle | WVeie | Welle | %o M.134 85 37 40 44 30 S
. - 102 s OZ e OZo_ Oz L_O_z_t

Carbo- S.10. 8.15. 230150 €.15. §-1705n

Uames‘ hydrate SLie7e54 SL.Q-S.SL.'?.S SL.?QQ.SL.'?.Sg
at in i } ‘ _
Donna.Chie L Gs 10.3. 1045, % 15.654] 18.0, ;9080 8740,

Teight. - ‘ 3,65¢ | 438. | 4.84 | 5,441 5.6+ | 5.6

Fat per ! , .

¥ilo. 2+8e 3e3 ; Sede 3e3 3¢50 4.8,

¥onth. Nov. | Deos |Jan., |Feb, | larch,|apr. | May.

_ —
X _Rays. s - - e |
% Observed from 8 months on fat poor diet.
, { Rickets at 1 year. ‘ ( Severe ) i
E ,: e
o o

:
R




r Appeadix Ce R -3
y et | : ] 1L |
___VA'.'CII;E. .chthe | 1. < e 3. 4, Qe Oe_ 7 ' o S. 10. L 11, 13. 13. 14, 15.
] Veaire Veile Velils Veice WM 243811 Fat, 1leds o5, . ,_’T-. T elle | Teils Tele
7. Diet. BPrezst.|S4 32 36 e fé;;:%f“ 36 28 37 3 | oz 2 2
. i $ze Oze_ __{02zs Oz gﬁd Ze -0z Ze 0z, © PYz. |Pt8. | Pts.
Carbo- | i Sell0. £.10. $13.5./8.15. . i
Eliza- hydrate; . | _ SL.7.5, S17.5.8L7.5.]8L7,5.. . |
beth Fat in ’ ’ Y : v 1
Ome. | 21eSs 127400 | 38444 | 85:8s [1745.  11C.2¢ 1 12.54 12.35.016465. 35.0.[36.0s 1 3640,
_ Tunlop. | : . ; '
Weightoi 3090 4.0Q 4.50 4.‘5. ,.4‘L’.9,.‘._.-.-_._.’;3.!-._ 507‘ vOO' 6.6. 70‘(.\'0 7060 J 8.0.
Fat perT T 1
Kile. 5¢5¢ | 64754 7¢8¢] 5.5. ! 3.5 340s | 8.2 | 848+ | 8s5. | Bele| 447, } 4.5,
Month. June, | July. | Aug. Sept. Octs ICVe Dec. _{Jan. |Féb. . :archy Apr. , Mav.
X_Raye. - . ! Foe.
Admitted to Hospital at 1 month. §Observed from 6 to 10 monthe ¢r pocr fat diet.
Dismissed at 8 months. Rickets at 1 year. ' Yoderatelyv severe).
i ]
Nanme. Honth,. l. Se 3o 4, 5. Be 7 . 8. o O 100 ___-llo 12, 13, 14, 15,
oo H.Ho W.H. —mlﬂ .5%7&%-1.5”7;. —_115'3-. 1—.573. . .
8. Diet. 13 12 18.5 BS 30 35 40 45 ; ;
. QZJ_ 02z, 0z. Oz Ze 4 .0z, sl Oe"_g : Oz N i
hydrate a5 | S12-5 - 2m-
Margaret | Fat in ?
Gms « 18eB85e 22e50 (13674 _15|750 18404 20.85.‘
Hollings- .
wcrth. 'a'.'eigh'b. 3.8 4dela 4,5, 4,8, SeDe Y-
Fat per
I_{j_..__?..c. 4.3 5.4. 3.0 343, 3¢l 3e1E. _
Month, Sept. Octs Novse Dec. f
' |
X Ravse, 2 d 7 > K
Died of pneumonia at S months. Observed from 4 to 8 months on poor fat diet.
“(¥o clinical evidence of rickets). fr0%adl Ne/gative for rickets at 8 montilks.
. Classcd as ‘doodtsul case. ‘
Name. | Month. | 1. 2. 3. 4, 5. 8s 7 8. 9, 'I'%l“‘ 11, |12, | 13, | 14, | 15,
a5 fatq 2,;;- 1052/27. I.g,oﬂ. o0, 1.5%., [1.5%., "Diet
S. Diet. Hreast.| dc. do. do. do. | 38 38 30 40 35 C LD 54 1.
_ 0zs 0z, 0z. {0zs - ' SZ. Dz
8 e 18 33,8+ | 28.8. | 13.5. 18 75 0. |84.3
ex. Gms. L.d L] [ ° ° /e X 8.' * el
Gazbo * qu‘%“'&?ﬁ .12, |f.13.
Liddell.] hydrate S«lZ, CelBe | SLeBs |SLeSe 8. : SL.6. |SL.B.
| Weight. 5.4. 5¢5. | 6.0. 18e14e.] 627e 1 3.7, | 7.0,
Fat per _ I‘
Kilo. 4020 40;0 8025. 3,9. - ___B_LS_E ’f 207' 3050
lionth. Oct. Nov. | Dec. {Jan. eb. | vars | Apr. |May. |June,
X Rays. - - - | < - -
(Observed from 7 4o 11 months on poor fat diet. Diet 1 = Bread, mapgarine,
(Negative for rickets at 1 yr. 11l.3/12 ce and 1.4/13 yrs. gravy, 1 pint milk.




Agpendix C. | | e

- o - . “_‘lr e it afindeassda et sendi e —T-—“"'-——'—-f‘"*’ T T T T e~ T “ - T AT T e e e
I:‘:'.'vﬂ_:‘e- L.Cnth, le S _ %__ S 4, D »__“C_:J_g . 7_7_9__ R 6.—7‘" E 9_0_ 14 10. . ! llo a _];‘3__. 13‘._ 14, 15.
j A1k & | guantities 1.5, fat.le5%, l.5%. 1.5‘75. 1,5, | 1.oa. 1.5%. |Diet
10. ' Dist. lister. | indefinite. 32 35 4D cz.| 40 0 | 40 49 1.
) C b ) OZ' OZI OZ. OZ. ':_ Zc OZ-
i Carbo- Sro 91* Kv7.1
hydratel. | | _ 12 é;‘" 8y3-5. L3S |-$4/8-&
Thomas st in : ; .
Gms.‘ o 4o - 13.0. 15.75. . 1 1?.3. 18-00 18‘:-:/- 1800: 18.0-
Small. ' N '
Tei:«:ht_ci___ t“’ 4.5- 5.5. ’:c:’:o 508- 7.;5. ___.V_-‘go 80_0_9 ]
Fat pe B B
%Xilo. | 3.9_0__ i B.go _ 3eds 2.9____< SeBo 8._5_.0_"<>_8_-_3_g.’4__’§_935-
wonthe | ' July. Au;;. Sects Oct. Nove | D=c. caNe Feb.
X Ravys. - - - ! - --_ L _A,ji','f;* oL
Observed from 4 months on pocr fat diet. $Font&nelle almeoet closed.
\ Ricxets at 1l months. S teeth. »
. __F leo sien of rickets at 10 months. (Severe).
Name . Month., 1. B 3 4. 5, B 47 e 1S ¢, | 11. 12. 13, 14. 15.
. Glaxo 1% fat.| 1% fat.l1% fatf.1l" fat
11. Piet. Preast. F.C. {34 24 28 33 .
— 02z, 0z - DZ e ‘JZe a J
Carbo- ;l
Jean hydratel o |
Fat in i
Synleo ’ Gms. 7.2. 7.2- 7.8. 900. . =
l Wei_{ht. 3.5 3075- 401! 4.2 |
Fat per :
’ K___j_.lOa 8000 1.90 1.90 201’ ) _%_
| lionth. Jan. Feb. | lar. | Apr. ]
X Rayﬂ-‘, _ : -
EObserved from 2 monthe on poor fat diet. Pied of Bronchopneumonie at 7 months.
‘Tep*a.tive for rickets at 6 months. Clinically negative for rickets.
This child was observed in hospital.
She had congenital obliteration of the bile ducts, and fat absorption was
therefore very low.
I Month, | 1 3 3 4 5 6 7 8 9 }9 11 !12 13 14, |15,
ame. (¢) 9} » . * . . O . . . Y ‘ LI . l . . o
* » WQMQ T.I‘j{' 105% fa‘t.l.S/o 105%0 05,:({0 1. 7/". 105700 135/0 1 550. et.
12. Diet. PBreast. 34 30 42 42 43 42 42 43 43 43
- 0z Oz« 02 Oz, 0z : LI %’ 0z Og. %h_
Carbo- ' ) . - <, %
Daniel hydratel aéé St “S,g Sig S (s .524/’;1 .éi’/gf '&2’} SAIR
' Fat in ‘ | A .
Wedgewood.| Gme. . 1.6, | 8740, 18,9,| 18.9.18.9.] 18.S.] 18.9.|18.9.| 18.9, ] 18.8.
m@to ~ . 4.0. 4080 4.5. 5-0. 5040 50903‘“«6.50 7.O_L 7'8) _M
Fat per : A—S ‘ o . 8
Kilo. 5040 6040 408- 3-3. ‘.3-50 3"5" 3.9. -2.7. 8'4g 213L ;,T‘
Month. June. | July. | Aug. SepY. Oct{ FNov, Dec. | Jan.| Feb, Ma,rgb_"_ﬂl__.
X_Rays. | ] - ~ - - | - . - ’
Observed from 8 to 14 months, on poor fat diet. Dief 1. 1 pint milk,
. Negative for rickets at 14 months, but slight riclkets margar ne, gravy.
S B : at 16 months. tSli'hu).
. - _— 7 teeth ad—Do—mon¥hs.
AT 19m8 ontanelle well closed. Ie strong om feet.  lo sign of ricketss




!r © Aunendix C. =5
T ' T T S o L { [
edal, onth. 1. e D 1 4, De De 1 7 Se Se 0. ; 1, 1. 13. i 14, 15,
' : f i 1% faf 1 atily Tat
13, Ciet. Breast. doc. 4o doe. ; do. doe. : do. | dc. 35 0z4d 35 0z.- 3" 0z.
. j j () -~ L.__,,._...L_....._..__..w a - - o O T —_—
arbo- ' ‘ ‘ "t 2 ——— : X
‘fhomas wydrateb | ___J,_Sg;-z,o,,Solgo »_$412.
Fat in H i T T
yllie. {Gms, | ____ | . e R De5+1 10.5. | 1045,
! - | —{— - e ien et R R — e —
Weight. | o _ | . 5.04] 5.8, ] .8
*Ftat rer | d X | :
[Kilo. i ' — 8: . 1'8. : 1e7, ]
lionth, |_ | i Febe | Mapch.. Aprill
X Rays- _ _'-Q‘J_-* o fl!‘" J
| (Observed from 8 to 11 months, on fat poor diet. Clinically negative a2t & months.
{ (Rickets at 11 months. Clinically positive for rickets at 12 months, €ligr 4
; . — e e e
Name. |donth. | 1, 2, 3. 4, 1 B, B 74 8e_ | Sa_ 9. | 12, 12, 13. ' 14, 15.
’ Allen" WnM- WQM. LW:M. .Li. W.M. -’o:!lfo [ oﬁ- sile ) AT:“.. Wol‘.’u WCH’!
14.  |Diet. Breast*bury 18 |27 87 30 2C 30 &5 135 5 a5 35
: Noel cz CZe CZe OZs___10Zs C2Z. CZe 0z CZe __' OB, 02,
' Carbe- e * 4‘:&_.___” \
. uathew h!drate- SQSC Sle- S!IOQ ;S310| S 3(\0 uolOo S.lo.
Fat in X e |
yaxwen. |Gms . ; 1840, 12740, |33.5. ],za,s. 85+5s {2505, | 33,5,
. 1 | ‘ f
Weigh'b. _TL L5150 i 548, BeJe i 71_0; . 7e3e Teds 784
Fat per x I R
Z_S_'L_].O. | Se3e 4.6 Js0s 3482, 1:__' 3.0, 3.0, 2¢9. i
ilion ths _Sept.| Oct. | Nov. | Dgo. | Jan. | Feb. | Merch.
X Ravs. 4 - l‘ +4se.
EOn fat poor diet during 7th month and from 8th month onvwerds. No clinical sign at 12 months.
Rickets at 12 months. (Slight). Clinicel signse present at 13 months.
Name., donth, 1l 2 e %, S5¢ Be 7 8. 9. ’R o | 11. 12, 13. 14, 15,
Sele AS.L. i W‘Mo ‘ a-t; 1%- Wfi. WoIf:o —W.M. e, L e ile .
15. Diet. [Food |Food | 24 34 oz.]| 36 30 27 33 35 35
- = L 5 Walle {& Welis ' OZa 0z | 0Zs CZe O0Za 022 CZs 5
arbo- j , ' : i
Elize- |hydratd. S| Siv S U |
beth.. Fat in : : '
Gms « 2164 748 7e8e | 10s0a] B74Ce) B443s] 38484l 31a5- 31.5,
DaVieao b -t . .
) Wei htg 8020 8.50 3!80 3,_9. 4-50 5.30 509. 618'M 607. 700-
at pex : .
E_i_;o. 10.01 3.0 Rede !l B45e B8e¢0a 4.6. 4;89 Ejl' ‘ 4-7. 4;5g
Month. - Jen. | Febe | March} April) May. | Juned July. ! Aue. Septy
X Rays » ‘ h = : |
(Observed from 3 months to 6 months on fat poor diet. AdmitteC %o Hcspital at 3 months.
Riockets at 6 months. To Country Branch at 5 months.
. ‘ A Dismiseed at 7 months.
— ' (S1ight).




\

_A_;I'Qy:ex:;ig_ <
| '“Tu o l e 4-% ! - ( _ e ) ] v b } ] X ’,———‘ ‘m:”“v ] ’ : ~ ! [
4 i€ ~Cnthe 1 L Le b Qe L 4o 1 Qe e Cg i 12, 13, 14, 15,
. Weme 100, TV ‘7.7.::. T Teiie  |Teie i SV =
1€. Tiets (15 {13 13 |15 | 24 34 + 3 . 35 Diet.
Oz. |02z ELOZ‘ 1 Oz, | 02 0z, 1 0 _ — _ L 0z ’
Fat in 1 I i . } : ; :
Thes. Cme. | : : ; 31.5.  31.5. 21.0. 21.0. [81.0. | 31.5.
. i i : i I i
Willis. .Weicht. ’ L 40850 | 448s ] 5474 i 5.9+ | CeZ. 740,
'F=t per ! ' o ! _
‘kile. 8u7. | Ce5.] 3.3. | 3,5, ! 3.3 4,5,
;:onth. flave joune. | July. | Augz,. Sept. |Oct. 107 © Cec. Jzne (Feb, - rch, Aprild Mav.
;X Rays. i |
5 Observed from 8 months to 11 months
= on fat poor diet. : 3
| Yegative for rickets at /ya/.a»d /7.
Name. ﬁonth. 1. 2. 3. 4. 5. Be l 7. 8, 9. 10. | 11. l 12. 13. 14, 15,
, WM. | Woid. TWelie | Weiie | 1l.5%oTat.lebiofat.lenfat ]
17. Diet. .12 12 ! 84 24 32 36 36 ; I
p - 02 Oz, i Q02 0Z. 0z. 0z 0z. i
Tt I | | | : g
Jjosephine | Gms. 10e8¢] 10e8e| 17e0e| 2leBe] 8lsBs | 1444, 1648, 16.6, '. |
McCann. | Weight., . 2s30] 2470, 3.3.| 4.0.] _4.4.] 4.8, L
‘ Fat per !
_Kilo. 7ede 8.0 Be5e 346 3.8.% 348, —_— -
Month. | Julys| Auz.| Septy Oct.' Nov. | Dec. | Jan. | Feb. [iarch]
X Tays. | - -2 e | N
Observed from 5 months to 8 months on slightly
fat poor diet.
Rickets at 8 months.




Zs SUIL’FR.

r | r e et = S Y T
RETNED : :.Zon‘!:h.z le b e Sa l 4, Se _4;".“5'0 ‘ 7o e 2. 10. ‘ 11, L‘_':1...":30 ] 13, 14, 15,
; ! H 17f2%. |15 5. Teie | el WM, liiet o
1. . Diet. Pre.st. 24 024 |34 02+ |24 02.]84 cu. 35 24|35 0z, le
. . Carbo-, B " o
Francis | hydrate. Sel5s Sel5. [Sel5. - . | -
» | Fat in T — -
Muir. | Gms. 723 7eBs |78, ; |
! Wtein - 4 1
i Xilos. o 4.0, 4670 5:3 I :
| Fat pef r 1
r Zilo. - 1.8. le5s  11.%. i l
nonthe. % Ju:.}’_. AT e AGS‘.:’E. Scte S0V Deo, 'J:'n- Teb. Y-rch.
X Ravsy ‘ o - — ' -
é Observed from 4 months to 7 months on fat poor diet. .
Vegative for rickets at 7 months, 8 months, and 13 months.
Name s lionthe 1. Qe 3. 4, S B 7o 4 X 2. 10 11, 12, 13. 14, 15.
, T.50 | T.50 11.50. [1e50. | T.5%. ] To8% |
2. Diet. Preast.Breastilectlds|Nestles| fat | 35 ozd 35 |42 oz.| 43 oz{ 48.0z
. ! 35 oz 1 _0Oz. B I
Carbo- )
Eeward [hydratel S.14.; S.21.] S.21.; £.,18.4 S.8148.81.f
Fat in } '
Farmer. !Gms. 15,754 15.754 15.75y 1849 18,9.| 83.05 )
iitnin i o
Xilns,. I 5.7 6.43_ 700 784 840, -'a"4'
Fat pe : L
Kilo. . 2.8. 804‘. .3. 805. 8.4. '80,701_.
Month. . Feb., {liarch. |Aprili May.| June.} July. Aug, ﬂth-___ . 4
X Rays. = _ - nill i
1 .
: Observed from 4 months. Clinically necative at 1D months,
Nez. at 10 months and 4 §eeth. Fontanelle well closed.
neg. atv, 1y montas., lalk_l;;}th support.
- S
Na,mc. Mon'bh. l. ' 30 30 4- 5- 6. 7o 80 9 .~£0 5 110 1:. 13. ;40 150
Glaxo l.5:"’”:fat. T.S%. 105“% 105%- 1.5% 105(;% 1e5%. A }
3 Diet. Breast. F«C. 138 cz. | 28 024130 oz4 39 ozy 43 ozh 43 ozl 45 ozy . _ |
' Uarbo-' Sel4d, S.17.54 €123, I ER 8015- S.15. 'Y . |
M&thew ,hYdrateu L7 SLe7a SL7. SL.7. SL' 7 SL.?_QJ SL}G: !
Fat in | : ?
Shannon. { Gms. 13.8s | 18.6s |13,5.] 17.55¢ 18.9.! 18.9,] 20.25 d
. Wt(in ) !
E_i_.;os. 4,3, Sede B8¢00 BeSe 7eQoe 7eD0 8.0, i
Fat per : . I
) Kilo- 3.0 SeBe 2435 Sele Qe BeDe Be5e
Month. - March. | Aprils] May.| Juned July.] Aug. Sept ‘f_« B
‘ |
X _Rays. = - = ? '
bperved from 3 mopthsy 4 teeth. Fontanelle well clcaad. Stands strongl
8435081'&1)11 doubtful ‘at’s months. ' 2t 9 months ‘ot Igoko%inioal evidence N
' : Tickets. .




e e e s

! ST TIL _o-
| t_»_:?jime. Conth. |1, l 5. 3. ) 4. 5. I 8. . 7. 1, 8. 9. 10. J__l;_l,_,” |12, 3. a4, 15,
‘ ! b ! ‘ : ' OSZ/'O 11-5%. B.0575 i )
i 40 : Lieto ;31’8&5‘&- do. do. ’ do. dOe i do. i do. 1 do. do. gat : 35 40 OZs ‘ ;
. e ' 50z. | 0z. | |
| Texde- ! JI _J I3, 5. T, 12.5.] 5125, '-
iIvIaL:z-gaL:ce'c %yc%r%;e; e 1 _HIFM”M’{ _____ ’”"”T"”’”E&,L’S' JEsleSs | ColeSe ) .,.-.IL--_.___L-, ——
e~ i Oms. I T b BB5. [15.75. [ 18.0. R
¥onigal., e ] . -1 T : |
| Weight.. I T ! L %48, | 73 2.0. |
= . —_t -t
 Fat perl . { | |
' Zilo, S RS S SO SRR S 1848, [ 20 | BeBey L |
i : ‘ . .
lionth. fr ""f ‘ _ . areh. (April . lay. JJune. IJuly, Aug.
! } | ¢ i
X Rays. 1 | | [ | - ' - | -
4 . ‘ ‘
‘ Observed from 9 months. -Neg. at 10, 13, & 14 months.
1 Note = Haa Ofes Phosphosats o @ dady dusing Apil.
: . Gwol Mas/ .
} | I | ] :
- Hame. Mon‘bh. 10 e Je : 40_ 5. i B j 7o 8. - 9. 10, . 1l 13 13, 14, 150
. 1.5% 1.5% l Te5%.] le5%e1 le5%.] 1leD5l0e gén 1
5. Diet. Breast. do. do. | fat 30 oz. 38 OZT 44 oz, 48 oz, 48 ozl 0Z., 1
' . ©6 0z, ! L _
Sarbo- S.12. | 5.12. | 5.15.] 5.15.] §.15.] 5.15. BeI5. - +
Thelme |hydrate SLe6s | SL.B. | SL.3.! SLe3s] SLe3.; €L.3. |
Fat in ! b !
Winn_ing'. GINS « 1le7., ’L1303' . 1754 19.8. r__;loeo:_ 2106}4& a%7. ) i o
Teight. 5.0s | B5uBs |  BaBal 8ol 7elel 7474 8.4,
Fat per i , ' , I
Kilo. 1 2.3, | 3.5, 848¢]  848¢]  3.0s! 8.8. Se3. 4=
! T | : | _ ;
lonth. ! ’ ] I.iarc,h_.;t April. Mays, June} Jul;;% Aug. _ngt%
t - i
X RaVB.J - ! - - ‘i - 4
Observed from 3 monihs. Clinically negative.8%. 10 monthe. 6 teeth.
_ tg‘de strongly.
Name o fonth. le Be . 3. 4, S5e B. 7 8. Se l 1le. 12. 13. 14, 15.
A : _ iestléds . 1.5% 1e5% 1655 1.5%. :
Be Diet. DBreaest.Breast.|liilk. do. | dce fat 37 0zZ4 42 ©ze[36 0z 4¥ .
", ) ) . 35 027 . . B i
Carbo- 1814, 1814, [s1%. gu. -
John  |hydrate Selds |SL3.5,|SL3.5.|SL3.5.| 8L3.5.| 1
_ Fat in ' aa 6 L
SUNTERS Gme-« 154754116.65,§1Ee8s 1163, °O- |
i Bigbt' e‘o___: 7ade 8.0.. 8.6. 8'8'__}____.
Fat per ' 3.6
Kilo. N 805! 8.3_8_5_. el __J.L.go DoW e -
lonth. Maye |Junes |Julv. | Aug. | Bept.
&R&YB; - ‘ = 2
Observed from 5 months. Clinically negative. 8 tceth at © monthe. ~.
Radiograph W at 10 months. Fontanelle well cldsed. . ' :

ovls Pl



Observed from B'montha.
Neg. at 7 months.

A% 7 menths - 6 teeth, Fontanelle well

closed,

Stands strongly.

Cuiien, -3~
.r'mm_' 1] ] ‘T..‘ e v 1 - T l ‘
Yames lvonth. | 1. ! 3. |° 3. 4, 5¢ 1. B. ' 7, g, ! o, 10, 11, | 1z, 113, 14, ? 15,
| Eresst Ereast |Breast Lecsliet | -, . do.ﬁ‘l.S‘,:. 1.5 1.5 ~1-§/!o. ] i o
7 ;Diete & S¢Le:& S.Lol& S L. | iilk. ‘ 36 0z.|fat 4% oz 43 oz | ‘ '
‘ | °z. | Ta y 3 ; | .
l + — . —— *6_02 -~ —+ — - : ——)— -
Charles | . f ] | 8.18. 's.18.] S.18.0 S.g.1 | '
Lockhart.-;ys. i ] 12484 :13.0, {14.2.]16.8. (18.C. 18.2 18.9. | i
C';toin ' ' ’
Tiles. : i 8285+ 7.3 | 7.7.1 8440 ! Se%.0 10.0.0 10.C.;
Cms«0f | : - T H o
. fot per 3.1. | 1l.8. le8e 1eC. | S.1.! 1.2, 1.%,
7410, ' a , ;
ionth. Marche [April.| Kaye.|June. |July.  Aug. SeptLL
X Rays. - - - - | I
Cbserved from 3 months. Fontcrelle almcst closed. 4 %teeth. Stands strengly
Neg. at 10 months. at 9 months.,
{ .
'am _M_Oﬂ'th, 1; 2. 3. ‘4. ‘ 5. : 6. 7. 80 i 9. 100 ) 11o . 18' 13: 140 15.
w. i, Sister Laurals Food and V... S Bfacfor | W, T..l. N Wi,
8. Diet. 34 cz. | Loekd 18 0z. 12 5z.{ 35 cz.| 35 0z]
/an»u‘n L
Alfred | _- : i
Fat in , ; |
O‘Uinn. -_GQIB. | 12.6. l_@_aao ‘1B8.2 31l.5. ¢ 31.5.
Wt.in 1 - ! T
Filos,. ! ! 4.4, 4,6. | 4.2. 5.0. i 5.3, .
Gms.of ;| i ) , ! 1
fat per 8.80 3.5' I 3.30 6'30 I 509‘ ‘
Xilo. [ & ;
. -~ A . i
Month. I D ..+t _April; ﬂhzo‘4jlg;__< July. Aug.| Sept.
X _PRays. ‘.’J*Vvl e -
é'Observed from 8 monthe to 1l months on fat poor diet. Ad@i}tbﬂ‘to H-spital at 8 months.
Rickets at 10 monthas. This healed and recrudesced the Diemiesed at 14 months.
(following spring on fat rich diet. (S1ight)
N&mé. Month. dle s S 4. 5. B 7, 8. O J_.Q,g_“_! 11, 12, 13, 14. 15.
: T 105% 105% 105% IQS% . - . :
9. Diet. [BreastilNestlebi.fat 32 oz} 36 ozp 36 oz4 36 g
36 02z s , 0Ze 1
’ 8.15
ROert ot In S_.;LZ. S_.lB. 8015‘ Szl ®
illiam- |Gms, 1648+ | 1444.| 16.34] 16.8.[16.84 -
O Wt.in - B i
. Kilos, 4.9, 5.7+] 645 7.1.) 8404 ]
Gms.of : : . :
fat p.ﬁ 3¢30 v 3.5». ‘ 3¢5 8,.,.2.' 8.0 !
Month, MT June.| July.|  Aug.| Sepfy.
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! funror. —4m
T T Ty T i ; i ! | ! |
Nones nonth. 1. fe o Be i 4e 1 D. + B 17e s 1S 10« . 11. 12, 13, 14. . 15,
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10, Diet. 15 2z £2t |51 oz 122 Cz.. 35 0z 35 0z. 44 cz. 44 : ;
- | 28 2z, : N : ‘ 22 | S ; !
; I S.14. 1547, S.14. | S.14. {S.li. S.14. 1 S S P | X
Sarah B f L SL.74 ELe7 8.0.70] Sele7eiSLe7. 8L.7. SL.7. [ '
Fat in | ; l ! ; i i . LT § T T
Doyle. |Gms, _ | - Jr 15484 :Se43¢ 113484 , 15.754,15.75, i18.8, i19.8. L ' :
Tt.in ; , T 1 1 ‘ ¥ | ! |
Xilose | . i 3.4, i4,0. | 4.3, 4,84 ' 5.0, ‘ 5.C. 5.8 . \
WS‘Of . ! i | ' ' : '
fat per i L 3.7. (R4 ; 249, 3030 ¢ 34le L 3430 3.5 ! X ; i
:{ilo . "___1 | _: J — ! ! . f
i : 2 ' R . ' = |
Month. L . _arch, April. | Mav. | Junec. {Jul:r. " puz. | Sept. % )
l ' 4
X Rays. ! | - - - I = , - i |
Observed from 2 months. ¥o olinjcal evidemoe of rickets. N
Neg. at © months. : o o
T | 5 T T | ]
Name. |Month. | 1. 8. 3. 4. 5. | 6. 74 8. 19« ] 10, ' 11. | 13. {13, !4, ! 315,
. Nestlds| - 4 - | ; ! f |
11. Diet. Breast. do. ;Milk. do. do. do. ' 4o do. ; j ; o i
N t ! ]
—— 4 J } - L
Robert . ) ; ' 1 I
| Fat in : i 1 :
MCP&K\.. Grs « 12.0.) 18.8,, 13.4. 1l4.8. ! 16,0, {16.GC, 416-0- ; !
Veight. 5uls] 5eda! 5.7a 6.0 | 843. ; 7.1s : 7+8- 1
Gms.of . ‘ - :
fat per Sedel  2.3¢] 3.3 2.3 8.5. , 2.2.: 8.1. f
Zilo, )
lionth. | larch Aprile. llay. June. Julv.| Aug, | Sept. ,f
X Puys. - 1 | - — |
months. onths
‘%sge‘rg%dgfz;‘%%t Jonths gfogoﬂ. ‘Eténgste thﬁ {ontapelle well
Name, |Uonth. | 1. 3. 3. 4. 5. 6, 17, 8. 9. Qo ! 21. 12, | 13. | 14, | 15,
e 5% 05%. 1.5% 1.5% . ] . .
1z, Diet. Breast{ do. do. | doe fat 38 0z.+ | 38 0z.{45 0z, :
38 02, i :
. S.15. | Se15. | Se15e |S¢15. . ; z
James L Selie3d SeLebBe SQLIBJ S.LL.6G: ! i
. ¥at in I I ‘ |
Peice. Bums . : 13.5. ;7010 1701' BO‘BS‘L
- [ B
mght. i 66, 7400 7!6! 803.:{
G'ms'Of - . »
fat pQr 8000 804. 2.8. 8.40
Kilo. ( —
Month, ; m,H Julys Aug.! Sept
X Rays. = - ~
%burvg‘d £rom months. ‘At 8 months, 2 teeth, Fonta.ncllo well X
- eg. at 8 months. cloud,-{s‘banda strongly.
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HAirr COMRNRINQ TTHE NORMAL FAT INTAKE, IN GRAMS PER
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chaitt comparing the normal Fatintake, in grams PER
KiLoO OF ACTUAL Boby WEKa*witHTwoBsgRvep INA CHILD
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CHART COMFARINQ THE NORMAL FAT INTAKE, IN GRAMS PER
KILO OF ACTUAL Boby WEKaHTwrffrTwOBSggvep IN A CHILD
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CHAirr COMFARINQ THE NORMAL PAT INTAKE, IN GRAMS PER
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CHART COMRKRINQ THE NORMAL FAT INTAKE, IN GRAMS PER
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1l

3.

4.

5.

Be

LY FAT

AT T TY ™
P A N N N X )

ITTAKE FRO: PATTLUT FOODS.

Glexo. (Full Cream) 3.35% Fat.
ienth. Grams of fat. Zonthe Grams of fgt.
1. 13.5. 7. 3.5
2. 16.5. 8. 37.0.
3. 21404 9. 42.0.
4. 23.5. 10. 42.0.
5. 235.0. 11. 42.0.
6. 27454 12, 42.0.

Glaxo. (Half Cream)

- 1.75% fat.

Contains 55% of above.

All enbugy Nos 1l

1.
S
4.

13,9,

16.36.
23.75.

2.3% fat. 4, Allenburv. To. 2.

About 24.6 gm. daily.

- Robinson's Pztent Barley. +9% fat.

Given with 1/3 pint cow's milk = 6.05 gm.

Sister Laura's Food.

1.
3.
Be
9.
12,

Nestle's Milk,.

1.
2.
3.

18.12.

21.76.
2940,
31.7.
31.7.
1%
9.0.
946,
13,0.

(with cow's milk) «89% fat.

7 Savory and Moore's Foode.

1.
3.
G

8.7
940,
13.4.

fat.
4. 13.6.
6o 4.3,
10. 18.0.
9. 18.0.
12. 1.7,
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EETAILE OF TIET IN INVESTIGATFL CASES.

3740,
30,0,

6th month.
10th ¢

gm.

nermal daily fat intake up to 1 year is tcken as:-

/8.0

1l year 30.0 gm.

Age at

o
U e

otzerv-
atisn.

Diet. !

i Severity

of

Rickets.

FFat
uffi

—y-

1.

A
T .

Breast tc 3 monthe. Then i
¢+ Pieter Laure's Food and \
Wells according to directions.:

S1izht.

ciencv!
|
|

 Sufficient,

t
i

Jeanie

Breast to 3 months. Then
Sister Leurats Food and

Weil. plue an extra pint of
WOM.

iL T —.O;‘— T

o
e
®
H
el
ot
o

|

i e

Breast to 3 months. W.il. 3
rints with bread and butter
and milk pudding to 1.5/12
yre. when soup and gravy
added.

B S

Severe.

Jack
Green.

Breast to 3 months. Sister
Lauratls Food and We.ile to 9
.monthse, then added bread and
i butter, soup, gravy, mince,
3 pint milk,

. e o —

Moderate.

i
.
i
]
i
| 4
]
3
|
!
{
1 Se
3
i

Walter
Elliot.

1 Breast to 3 months. Sister
: Laura's Iood and W.lil. to

' 1.2/12 yrs. Then general diet
with gravy,
ine, pint milk.

' B

Peter
Forisky.

§0Up, egg, mMargzar-y

Severe.

Breast to 3 months. W.ll. 3

i pints to 1 year (also "Virol"
from 7th to 10th month) Then
general diet with butter and
mazrgarine (half of each)

| _gravy, 8OUp, €gg.

Noderate.

e o _‘F_,____,__.‘-___- ——

7e

DPatricia
Warnoch.‘

1.

10
2418

Jre

Breast to 3 montha. Robinson!
Barley with 2 pints W.M., to

1l year. General diet with
butter, soup, gravy, 3-1 pint
milk. Scottle lsion -
1.6/12 to0 1.9/12.

Severe.

largaret | 2 yre.

Tooley,

Breast to 3 months. Sister

lloderate.

Laurats Food and W.M. to 8
months. Claxo (full cream)
to 1 year when supplewmented
with bread and butter. At

1.3/12 soup, gravy, general
diet,

9.

- Crossan.

iL
Patrick

4
1.120

e e e e m——— e o e

Breast to 5 monthe. In Bel-
vedere Tospital to 74 monihs.
VWelle 1 pint & Allenbury's
Food zné Vell. to 1 yvear. 3
months. Then 1 pint milk,
scup, gravy, mince.

Ucderate.

l
|

I ST —— R

- on— e e

B

!



Apendix Fo

I } Age % Severity Fat }
b lane. i lct. Ciet. of Sufficiercy.|
i | Skeerv- Rickets.
i | aticn. ,‘
% R *
10. Stevart | 5. 12. Breast tc & menths. Full Severe. Sufficiert. .
Amcuzr. Cream Glzxoc to 1 year. :
* Tten general diet with [
; | ‘cutter, soup, gravy, and at '
! - | ieast 5 pint milk. L i
{ & )
1l. Javues R T B Bre2st tc © months. V.l cderzte. "
Coanpbell e (about 2 pints) with milk
j fcods and bread and butter.
}
g . .
13, argeret , 1l.12. Breast to 8 months. W.l, Severe. "
MeGreger. 32 0z, t0 1.1/12 then
Benger's Food added.
10 «
13. Agnes 1.13. Brezst to 8 months. W.li, 2 Severe., | "
Miller. pinte to 1 year suprlemented ;
by porridege from 10 months.
Then general diet with
butter, scup and gravy. a4
H
14. Allan 3 yrs. Breast tc 8 months. Then lloderate. n
. Cassidy. | - gradually ordinary diet with
1 pint milk, soup, gravy,
and mergarine.
5 -
15. Mary 1.13. Brezct to © months. Taen 1} ! :icderate. n
dcKellar.| : pinte V.. with scup, gravy, :
egg, margarine. ;
'18. Prilip 2 yrs. Breast to §/12, supplemented | Severe., " i
Dally. from 3 months with full cream
Glexo. Then 1} pints milk
with puddinge and milk to 1
vr. when gravy, soup, 1 pint
milk, margarine.
3 ’ | T
17. Robert 1.12. Breast to © months. Then S1ight. "
- Warnoch. 1 pint milk, butter, soup,
and gravy. .
18. Peggy 4 yre. Breast to 9 monthe. In Moderatew "
- .McPherson. Fever Hospital for 1 month. i
) Then general diet with } i !
pint milk, soup, gravy, :
egg, butter, and margarine ;
(half and helf). ;
- I
T i
19. Jessie 2 yrs. Breast supplerented by 1 Severe. " :
. Lawgon. : pint W.ile t0o 9 monthe. ‘
(Twin) Then general diet with 3 [
pints V.. margarine, scup. ! ‘




|

fprendix Fe =3-
| Age =t Beverity Fat
Tane., let. Diet. of Suffic-
observ- Ri ckets. iency.
aticn,
30. Eenrietta| 2 yrs. Brezast supplemented by 1 Severe. Surficient
Lzwson. pint W.l. to © months.
(Twin) Then general diet with 2
rints W.li. marcarine and
3
2ls. Olencd - 1.13. Breast to 10 months, then Favere. "
Yoezarcli. gererael diet with scup,
gravy and butter.. |
§ K i
23. James l.12. Breast to 10 months. Then lcderate. n 1
llcKenzie. general diet with soup,
gravy, and meat and
occasionally butter.
. i
83. John 3 yre.| Breast to 10 months. W.}. 1 |Severe. " ﬁ
Steel, rint and milk pudding and X
milk to 1 year. 3 pint V.M. !
gravy, soup, egg, butter,
and margarine {half of each)
‘ g
34, Joseph 3.13. Breast to 10 months. Then' Severe. "
McCabe. generel diet with 1 pint
V.4, gravy, soup, and
margarine.
25. Alex. 2 yTS. Breast t0 11 months supplement~ Severe. o
Currie. ed from 3 months with bread
and milk. Then 1 pint milk,
butter, gravy and egg.
30
26. Sarah .12, Breast to 1 year, supplement- | Severe. "
Lawscn. ed with Sister Laura's
Focd and W.d. Then general
diet with soup, gravy, meat,
bacon, fat and margarine.
40
27. len 3.13. Breast to 1 yr. then general Bevere. "
Waddell. diet with 1 pint milk, soup,
gravy, butter and meat.
p13) —
28. Agnes l.12. Breast to 1 year then milk Severe. "
Wetson. o pudding and 3 pinte W.lM.
to present.
' - i
59. Agnes 2 yre. | DBreast to 1 year. . Then | Severe. "

. Russell.

general diet with soup,

gravy, egg. Occasicnally

butter and meat.




Arpendix T -4
l o Age a1t | Severity Fat !
| BHG. | 1st. Diet. of Suffic- |
‘ i observ- Rickets. ient.
\ | ation. l
l | 11 itk ;
}30. Elizcbeth 1.1Z. Brezst to 1 year then 1} Severe. | Suffic-
Colline., | pinbtswith porridge and - ient.
breast at nicht to 1.4/12,
i : then general diet with
i ! ' butter, gravy, soup & eges.
e 1
31. Yergaret | 3.13. Breast to 1 year, then Qevere. "
Welsch, general diet wit:k 11 pinte :
: milk. Soup, gravy and 2
; margarine.
4 ~ -
33. John 3.12. Breast tc 1 year. Then 1} Severe. "
Kane. pints milk, milk pudding '
and bread and butter to 3
yre. after which soup, gravy,
and meat added. s
o a |
T
33. Arthur 2% yre. Breast to 1 year. Then Yoderate., : "
Bain. general diet with butter, :
soup, eggs, and at least L
1 pint of milk.
. [3 : T T
34. Joe " 1.3, Breast to 1 year. Then milk . Severe. | "
ruddings and 2 pints milk
Stewart. . to 1.3/12, when gravy, meat,
{ and scup added.
f 8
35, Suean i 2.02. Breast to 1 year. Then milk Moderate. "
McChes. | . 1} pints, gravy, soup, mar-
garine and occasionally egg.
Ny 8
36. Jessle 2.13. Breast to 'l year. Then Moderate. "
Kennedy. general diet with % pint
‘ milk, butter, soup, and
gravy daily. .
(A -
37. Joe lel23s Breast to 1 year. Milk Severe. "
Geoghegin. . 3 pint, butter and gravy
. to 1.3/12 when occasional
egg added.
. B
38, Joe 3.13. Breast to 1 year. Milk Severe. n
McCulloche. 1 pint, butter, egg, to
1.6/12 when soup and
gravy added. ‘
i ;
{39, Elizabeth| 3 yrs.| Breast to 1 year. I pint i Almost "
Watson. milk, butter, gravy, soup, i healed.
egg, meat. l
a |




Appendix T.

Glaxo to 3 months. W.lL
38 oz. to 11 months, then
goup and grevy added.

Age at Severity Fat
Nane. 1st. Diet. - of Suffic- !
observ- Rickets. iency. i
e aticn. N |
4 t
40, Willieam 4.12. Eresst to 14 months. Then |[Severe. + Suffic- ?
Lzuder. ceneral diet with soup, i ient. :
gravy, egg, butter and }
to 1 pint milk, !
41. Thomas 8 yrs. | Brecst to 13 months, then |[Severe. n ‘
Coutte. general diet including
butter, scup, gravy, and
1l pint milk daily.
19 !
42. Thonas 1l.13. Breast to 14 months, then |[!foderate. " \
Teattie. general diet including '
soup, butter and { to 1
?int milk. ’
] <] o N :
43, John l.12. Breast to l.12, supplement-| Severe. " )
Robinson. : ed from 3 months by Sister :
Laura's Focd and 1 pint \
W.il. and from 1 year by f
scup, gravy, aad occasicnal
ege.
o _ ‘ | —_
44, Andrew l.13. Breast to 1.2/12 supplement+4 Severe. "
Young. ed from 3 monthe by Sister
Laura's Focd and 1 pint V.l
Then general diet with
gravy, soup, and margarine,
) ] _—
45, Conzld 1.13. Breast to 13 monthe. Then Moderate. n
Ziller. 14 pints milk, soup, gravy,
vegatables and margarine.
-‘ 8
46. John 2.13. Breasst to 15 months. Then Severe. "
Hughes. 3 pint milk, gravy, fish,
egg, margarine.
g
47, Edward 8.13. Breast to 15 monthe. Then Severe. . ;
HoCrae. general diet with gravy, ;
- soup, meat, margarine.
7 |
48, Running 1.13, Breast to 5 weeks., W,i. 3 Moderate. n N
Thomas. - pints to 9 months. Then ;
- ®Special Dairy Milk for :
Babies". 3 pinte to 1.2/12. 1
Vestle's milk, bread and i
butter for 1 month. Then
2 pints W.ll. butter, soup,
o and gravye 4. B
49. John. l.12. Breast and Nestle's iiilk _loderate. n
- McCann. : to 2 months. Full Cream




when géneral diet with rilk,

sOUp, Srovy, marcerine.

Apwensix F. Q-
] 1 Age at |} Peverity Fat
| JZIe. i 1st. i Diet. i of Suffic-
( | observ- | Rickets. {ency.
' ation. ! :
T 7
BO. Villiem | 1.13. Breast to 8 weeks. loderate. Suffic- |
Loffat. ! Sister Loura's Food and ient. ;
, Welle to 1 year. Then |
, ! general diet with 4
«  pint milk, butter, gravy, ;
AJ[ S8OUL . )‘
bl. 1Ty S yrs. i 3reast to 3 weeks. W.ll. loder-te, " !
, Forsyth. | 11 to 2 pints to 1.3/13. .
f | 8 pints milk with milk : ;
: | foods to 1.9/12, when ;
' general diet with soup, :
! butter, and gravy. . | ;
y i '
52. Agnes 11 | Breast to 5 weeks., Full |Slight. " i
! Baird. menthe. | Cream Glaxo to 3 months. :
] | Then W.l. 1 pint increas- ‘
l ' ing to 2 pints daily {
L from farm. B
P 5 |
63. James 1.12, Breast to 1 month. Moderate, " i
Smi th. Sieter Leura's Food and i
W.M. t0 1 year. Then !
11 pints milk, butter | ;
and eggs e %
54, Donald 9 Breast to 2 monthe. Then |liicderate. " 2
MeKillan. |montks. 7.2, 1% pints with breast | .
f at night. E :
T - -
55. Jehn 9l Unknown to & months. Severe. " :
Familton. |months. Tten at least 15 pinte '
Velle to S months, when )
oat flour added. i
5 E
p6. Bernard l.13. - Sister Laura's Food and Severe. n |
: Heey. : W.M. to 13 months, Then : ?
general diet with soup, |
gravy, butter, and |
margarine (half of each) ;
and 4 pint milk.

57« John 11 Glaxo, Full Cream, to Moderate. "

. Villiers.| months. 4 monthe. W.M.3 pinte !
to 7 monthes when bread i
addeds At 10 months, '
soup and gravy added.

58. Alex. 1 year. Degan with W.M. 16 ozs. loderzte. " 1
Lonald. and gradually increezsed |

: to 8 rints at 6 months. ! :

At 11 months breed and ; ;

~ butter added. : f |

P ~ |
F9. Agnes 3.13. W.ile 30 0zBs gradually Severe. " |

McKechnie, increzeed to ¢ pints at
€ months. Continued to
2 te 2% pints V.. tc 1.8/12




Appenddix Fe

I.:a.r.ie .

Age at
1st.
lokserv-
wation.

|

Dieto

Decree
of
Rickets.

‘60_.

RE
y 40

Annie
Leltch.

1.12.

i
s
{
1
i
.

Glaxo to 1 month. 11-3

rints V.l daily to S months.

Fss centinued on 2 pints
T

Te.ie milk puddings to
Fresent.

Noderate,

Eileer
Carlin.

g
l.12.

- —e

- - — r. -, e e e me} ow. e ——

—_—

Over 1 pint milk dailv %o
8 months. Then Sister
Laura'e Food with 2 pints
Welle to 1 year. Then soup,
gravy, margarine, milk

1 pint.

Severe.

62

Jchn

. lIcKechnie.

3.12.

“months.

- 688,

WM. 1 to 2 rints to 6

8% to 3 pints to
1.9/13. Then general diet
with scup, gravy, meat,
marcerine and butter.
(helf and half).

- —— —— ..-_.JL-.-. — ——-——-«—«-——-—1[—'— —

Severe.

63.

Annie
Finniegan.

3.13.

—————

Sister Leura's Food with 3-
3 pints V,lI. to 2 years.
“ken grcvy, soup, and
mergarine acded.

—— e

iloderate.

—

Jenny
Simpson.

2.13.

Wells 1 pints to S months.
Then 2 pints with butter
to 1 year when general
diet with soup, butter,
gravy and 1 pint rilk
daily.

Severe.

J
765,

Sareh
Neillis.

3 yrs.

Welde 1 pint t0 3 months
(diluted). Then 3 to 3%
pints undiluted to 14
months yhen butter, soup,
and gravy added.

Moderate.

-



Detzile of the diet

te ceficient in fet

in some of

are given below:-

the casee where it waes considered to

Age at Degree Fat
Hame. 1lst. Cliet. of Sufficisrncy
Cbserv- Rickets. i
atiCn. i
4
l. Alex. l.1c, Breast to 3 months, 1 pint fodera Ceficient
Panmsay. . milk to 10 months when milk 3rd to 10th
pudding and egg added. At monthe
1l year, butter, gravy, scup.
s )
8. George 5.13. | Breast t0 1l.13 yrs. Ililk Severe. Deficient
Timothy. - | plentiful but mothert's diet tc l.5/12.
poor. Follcwed by general
diet with soup, gravy and
. nargarine. -
3. lary 8.12. Nestle's Milk to 1 year, Severe. Deficient
Thompson. then gencrﬂl diet with to 1 year. |
butter, 3 pint milk, '
T g;gvy,and BOUP.
10 |
4, Neil 3.13. Breast to 8 months. Allen- Severe. Zeficient. |
- Turpie. buryts lo.1l Food to 1 year, tk month
when general diet with scup, te 1 yr.
T gravy and mergarine. .
0 ;
5. Sarah 3¢13e Savory & lcorefs Food to Severe. Deficient |
Anderscne. 1l year. Then general diet to 1 yr.
with soup, gravy and
butter. , |
—
S« Lenita 1l yr. | Breast to 5 months, 1 pint Moderate.| Teficient.
Reesi. milk to 8 monthe then 1 5th menth
pints to 1 year. Scottls to 1 yr.
Emulsion 10th to 12th month.
dargaret 1.12. ot more than 1 pint mllk Moderate. | Deficient
Boyle. to 6 monthe. Then 2 pints t0 8 menths
to 1 year when general diet i
with ecup, butter and gravy.
1l
8« Robert 1.12. Half Cream Glaxo to 3 months. Slight. | Deficiert
lecXencrick. Then Savory & Moore's Food to 3
with 2 pinte of milk to months.
present.
- d
9. Christinaq l.12. Welle 18 028. t0o 3 months. Ceficient
Johnstone. T ~ . |Sister Laura'e Food to 1 to 3
year. Then 12 pintes milk, monthse.
butter, and milk puc dings.




"APPENDIX C.

: : TABLES TO SHOW RESULTS OF TREATMENT.
1. COD _LIVER QOIL.

i a. In Hospital,

- Age when | " Decree of TResult. bﬁb—“”“f”'””'*"
Name. | treatment Ricyxets. . ption {Sezson
commenced} Radie- 1 Clin- Fadio- | Ciin- of
| i graphic.| ica:l. graphic. | ical, treat-
 p— ‘ 'mﬁnt.
- 20 ! R
1, Margaret iicGonlay. l.18. Severe. Severe.| llarked im+ No im- ' 2 nmths. | Summer.
. | g s provementd provement.. |
! : i
% Harriet Smith. 1.18. | Severe. | (Moder . doe do. 1} do. ©  do.
R ] | (Severe. |
tf, Joseph lcCulloch. 3.1%. Severe. Severe. do. Slight im-| 2 do. GO
. : 9 provement.
4 Margaret Reid. { 1.12. Severe. lioder. Definite | No im- {2 do. do.
. : 16 Severe. improv. proverient.
Y, —— ‘ ?
f. Stewart Armour. Bel2s Severe. Severe.| o im- doe 1 do. | <do.
3 provementd
B, Robert lathews. 1l.13. Severe. Severe. do. do. 11 4a». dCe |
" ) ! i
5 | | '
+ Richard icGregor. l.13. Severe. | lLiod. iarked imq Very slight 3 mtheq Vinter.
1 Severe. provement.d improv.e
: 20
. Sarah Lawson. X 2.13. Severe. Severe. do. Slight 3 do. do.
5 improv.
h, Ella Rodgers. 2.12. Severe. | lod. Definite |TValks. | 3} do.| do.
g Severe. improv, alone.
0.Christina Jehnstone! 1.13. Severs. Severe. No impfov. No improv.| 1} do. do.
! : _
JAmelia Hart. - Severe. | Severe.| Definite do. 8 do.| do.
. improv.
b In Countrj Branch.
] A ,
ssAgnes Russell. 2.13. Severe. Severe. | Definite !Walks 4 mthe.| Summer.
. : . . ’ improv. alone.,
- | 10
+ Alfred Donald. 1.12. Severe. Severe. Normal. Very slighti 5 do. dc.
; - o . improv. o
1 4
Sarah Lawson. X 3.13.- | Mod. Severe. | Further Walks 2 do. do.
' : . Severe. improv. alone. |
;9— . .
+Agnes illar. 1.13. Severe. Severes | Marked Slight ;8 do. {Winter.
! : . improv. improv, :
- | 1 | M,
sAnnie Leitch. l.12. Mod. Severe. Pefinite [Very slight;@ do. do.
. S Severes. improv. jimpreov. t
2 r |
® Alfred Donald. . 3.13. Normal., Severe. | Normal. Slight 8 do. | do.
g o limprov. ,}




Cod Liver 211 (continued).

- Phosphorated cod oil.

Ce A% home,
l‘ fAge vhen ;hT%EEéE’of Ricrets Result, Durat- | T
1 Name. [freatment; Radic~ | Clin- | Radie- | Olin- ion of | Season. |.
- _.secmrencedy grephicd ical. granhic.] ical. treatment.]
s Alex. Sherry. 2.12. g Cevere. liod. Definite! ¥.lks 4 months.| Summer.
- Severe.| improv. alcne.
. Thomas Small. X 1 yr, Severe. Severe.| Normal. Vo 5 " n
improv.
Arch. Holmes. 10 mthse. | liod. Hod. Marked Definite 3 " n
1 Severe. Severe.| improve. | improv.
{, Francis Bradshaw. 2.12. | :od. Walking| Definite| Walking 5 = "
, , Severe. alone. improv. better.
, Ina Hyslop. 8 yre. | Mod. Mod. Definite| Tefinite 3 " "
2 : 10 severe. severe.| imprcv. improv.
|, Christina Johnstone.l.1Z. Mod. Severe.{ Normal. | Slight 4 m n
" : severe. SR improve.
« Peggy icPherson. 4 yre. Hod. Walking| Slight Valking 4 " " i
: ’ 3 severe, alone. imprev. better.
. Priscilla Freeman.| l.13. Severe. | Severe.| No No 2 n "
o ‘ 2 improve. improv.
§, llargaret Welsh. 3.13. Severe. : lod. No o 2 n "
i Severe.| improv. improv.
i ;
10
0.Falter Elliot. l.13 Severe. Jod. Marked Walks 4 " Winter.
1 : severs.{ improv. alone. . |
6 '
+Agnes Russell. 3.12. Hod. Walks Definite - 5 * " ?
‘ ’ severe, alone. improv,
3.Alex.Ramsay. O. 1.12. | Mod. Walke | Definite| - 3. » "
, . . severe. : alone. { improv.
8 , , .
Alex. Sharp. 3+13. Mod. Mod. Slight Walks 4 "
. severe. severe. 1mproy. alone.
f3.Lenita Rossie 1l yr. Slight. | Mod. Normal. | No 33 " ;
. . ‘ severe. improv. ;
i
!
- ]
X = Mentally deficient child.



Hdespnital.

T nge when i Tegree of Result. . Dur- |
Jome. trectment! Rickets. ! o - ation of | Season. |
| comrnenced, Radio- Clin- | Radio= Clin- | treat- | i
o % | grazhic. | icals | graphic.| ical. | ment. .
; - ] i
1. John Villers. | 11 mths. i Cevere. Severe. | lMarked Very f 2t mths. Sumrer.
| o ! improv. ! slight im. i
i .
b, Joseph licCabe. 3.12. | Severe. Severe. | arked Walks , 2 " "
improv. alone. [ l
7 _ i
. Jenny Simpson. 2.13. Severe. Severe. Def. Def. P2 n m l
: improv. | improv. f
| 10 . !
v Mey McVey. . l.123. od. Severe. | Def. | Walks 3 mths. Tinter. |
: severe. improv. ! alone., 1
» Alex. Currie. i 2 yre lod. Severe. | Slight Talks , 2 ° t " :
f severe. improve alone. : i i
5] | | .
5. John Robinson. 1.12, Severe. Severe. Slight Marked 4 " ¢ " !
‘ T ) improve.. ! improv. ‘
. | 10
. Jan Waddell. 8.12. | Severe. | Severe. | Slight | Slight | 4 = n !
, ' s improv. improv. 1
. Jokn Kane. 3.13. Severe. Severaz. lio Def. 4 n " '
improv. improv. :
; " S :
9« Bernard Hoey. 1.13. Severe. Severe, | No Slight 3 " "
. o improve. ! improv. !
% ) - i
‘ , |
b In Country Branck. 1
| |
A el -1_1. o :
10, Eliz. McDade. l.12. Severe. Severe.| Normal.; Walks 5 mths. Summer. |
o o : v - alone. . ;
l1. Eliz. Morrison. l.18. Severe. Severe.| Def. Def. g " ;
o : improv.} improv. !
5 |
2. Willieam Lauder. 4.13. &evere. Severe. Def. Lef. a " n f
- : : improv.| improv, ;
-3_ i
13, Olendo liazaroli. l.18. Severe. Severe. Yarked Slight | 4 * { " {
- - . improv. improv. ; ;
92 , |
l4. John Hughes. 2.13. Severe. Severe. No Slight | &8 " Tinter.
. ‘ improv. imprev. i
- 10 o |
15. Connie Gillan. 1.13. ilod. dod. Sligkt iarked | 8 " " |
severe. ‘gevere. inmprov.| imprcv. i
16, Edward McLae. ' 3.13. Severe. Severe.! Tef. Sligrt | 4 " ' "
‘ . . ' imrprov. imcrove. : i




[Contd.

¢. At Dispensary.

)

- 1 Age when Cegree of Result. Dur- o
| treztment Rickets. ) ation Seascn.
| ccmrenced. Fadio—- Clin- Radio- Clin- of
: grarhic.i ical, grephic. ical. treat-

U _{,, _ mento ________ —

1, Thes. Coutts. ; 2 yrs. Severe. ‘ Severe. Cef.improy. Welking 6 wke. Sum:er.

= « i 11 in 2 mths. jalone.
13, Eliz. Collins. } 1.12. Severe. Severe.; ‘farked im. Valking 5 v | "
. i . i in 2 mths.:alone.

Gabriel lcLonald. : 3.1, Severc. Severe.! llarked im. Walking. & " "
4 in 2 mthe, |alone.

Gecrge Cevena, X 1.13. Severe. Severe.| Bef.im. Walking 5 " "

] in 2 mths. [alone. i

o Sarah Yeillis. X 3 yrs. Severe. | Severe.| Slight im.’ﬁalking 3 " "

i in 5 wks. |alone.

Jessie Lawscn. 2 yre. llod., Hod. ilode im. [Walking 3 wks., | Tinter.
| severe. severe.] in 3 mths, |alone.
Henrietta Lawscn.X 3 yIe. Mod. Hod. darked im. [Valking 3 " "
: § gevere. severe.; in 3 mths. |alone.
John Fughes. I 3 yre. Severe. | Severe.| Very slight Walking| 4 " "
: imyrevein | alone.
2 4 mthe.
Lgnes llcXecknie, 3.12. Severe. | Severe., Very slight Walking| 6 "
improv.in ! alone.
4 ' 7 mths.
Eliz. Wotson. | 2.12. Almost | Severe.{ No im. in | Walking| 4 "
‘ normal. | 3 mths, ‘alone. | |
11. Donald Johnstcne. 4 yrs. Severe. Severe.| No improv.!| Walking| 3 * "
' : in 1 mth. | alone. ,
. 10 ' '

13, Connie Gillan. l.12. Severe. Severe.| Yo imprcv.| Walking| 3 * n

- , in 3 mths. | alone.

——— = -

X = cod oil in addition.
At home.
. - |
13, Jaock Greex. : 2.12. Severe.| Severe.| Def,improv{ Walks 2 mthe. Summer.
{ ‘ﬁ alcne.
14, Lily Harrison. 3 yrs. Mod. ¥od. Marked Talks 3 "

\ ' e gevere.| severe.| improv. alone.

‘ - 8 4 :

d5. Thos. Beattie. 3.13. Mod. Severe.| Very Talke 2 "
o _ T severe. -8light im. | glone.

3 in 6 mthe.

Es (over)




LASEACT (Comtda)
d. At hone.

- | Age when | Legree cf Result. Lurat- o
Torie. treatnent Rickets. . iorn of Cezscn.
comxencedﬁ Radio- Clin~ Radi o~ Clin- treat-
. o ‘ _graphic.] icals graphic., | 1ca’., ¢ rent. .
..7_ o ' | ' | :
16. Jack Adams. 1.13. ! Hod. Mod. Cef. Def. 3 mths. Sumer.
L severe. severe. | improv. imprev. _ :
17. Alex. Donald. 1 yr. Med. | iod. Slicht Slight | 3 " "
severe. severe. | improv. improv.
! 7 : °
18+ Arthur Bain. 3.183. Mod. Mod. Normal. Walks 4 " Finter.
: ' ‘ 5 - severe, severe. alone. :
ﬁg.‘Arthur Copland. 3.12. lods Severe. | Very larked 8 " u
b 1 severe. glight iq. improv.
, 10 .
80. Patricia Warnoch.| 2.12. Severe. | Walks | Slight im. Def. 2 ® "
B ' ' alone in 4 mthe. improv. i
8tiffly, :
. : 8 , ;
8l. Jessie Kennedy. 38.158, Mod. _ do. doe ¢ Lef. 8 " "
. . gevere. |, ~ { dimprov.
b ]
38, Eliz. Cillan. 4.13. fod. Nod. Ne Def. 8 " !
‘ severe. severe. improv. improv.
3 - i i
83. Susan Bell. 5.12. Mod. . |. Walke - | Slight Marked 1 . ;
severe. | alcne im. in improv. {
etiffly{ 3 mthe. l




-6-
2 EOSPICTUE.
; a. In Zzepitel.
T Age vhen Tezree of 7 Result. Durat-
Tane treatnent Pickets. l ion of | Seascn.
cerinenced.| Brdic—  ; Clin-  |Radio- Clin- treat- |
grorhic, ’ica;: igrephic. ical. ment. ;
. S ¢) , ! : R
@“ Egnes Tatson. | 1l.18. 1 Severe. ?Severe.EAlmost o 6 mths. ! Sunmrezr.
| i inormal. ! improv. ;
: S ' ’
, Bernard Hoey. R P =1 Severe. | Severe.|Almost Slight 4 " "
i ‘ normel. improv. L
b. At hone.
; T3 ! T
4, Agnee Harley. l.12. Hod. Slight., Hlerked Walke 5 mths. % Surmrer.
‘ g gevere. _ , improv. alone.
3. James Smith. 1.13. | Hod. Walks | Slight | Def. 4 n n
’ ' severe. alone. | inmprov. improv.
3 t
§, Jas. Donachie. 1 yr. | Slight. | Slight.! Almost | Def. |5 » n
. normal. improv.
f, Prilip Tally. 3 yrs. Severe. Severe.| o No 4 " Winter.
imprev. I improv.
5. JVIOLET RAYE.
a. In Hospital.
lv Thos. McKendricki 1.13.| Mod. Hod.e Def. Def. _ 1 mth. Summer.
- S g severe. severe, improv. improv. :
8. Joe Geoghegin. ! 1.13. Severe. SevereJ Eerked Def. 8 v Winter,
. i l improve. improv.
b. As out-patients.
- ]
3¢ Ei2enn Caripm. 1l.13. Severe.| Severe. No Slight 1 month. Winter.
. : improv.| improv.
: ) 4
4, David King. 1.13. Severe.| Severe] No No 1 " "
‘ , - improv.| improv.




N

S, REJAIUIINC TUUTREATED. 2
= " fge when | Legres of Lesult, , Durat- -
| Texe. | +Testzent | Rickets. | 'jon of |Season.
4 i comuenced. Radio- | Clin- Redio- Clin- treat—

_ e . | _oraphic,: ical, graphic. | ical, ment. _
1; Gecrze Timothy. i 5.13. . Severe. %O da Def. Talks 4 mthe., !Sunnmer.
: ” ' severe. improv. alone.

¥ T L | : :
|8+ Mary Roblinscon. 1.12. . liod. . Walks Normal. - 3 n
5 | severe. ! alone.
3. John iicCann. 1.12. tiod. ilod., Def. Tzlks B " "
g 5 severe. BeVere. impreve | alone.
Ellen Timcthy. 1.12. iod. Walks Def. - 4 n "
" ' o severe. alone. improv.,
James lcKenzie. 1.13. Mod. Walks Normal. - 4 " "
. severe. alone.
James Campbell. 1 yr. lod. Mod. Normal. | Walked 3 " "
severe. severe. alone
| at 1.6/12.
lg- .
Donald iillar. 1.12. lod. Walks Very - e " n
severe. alone, slight '
i improv.
Annie Finnigan. 3.13. led. | Talks Slight - 4 "
: . gevere. i alone. imorov.
| .
John McLennan. 11 mths. Slight. | Slight. Vormal. | Walked at |3 * "
~ , i - 1.7/12.
- . 4 o
10, Patrick Crossan. l.123. Slight.  Slight. Normal. Walks 4 = "
. : alone.
3 ‘
1l. Liary Livingstone.. 1l.13. Slicht. | Slight. Normal. Walks 4 " »
' . : : alone.
12. Thece., White, 1l yr. Slight. | Slight. Normal. | Walked at {1 *® "
I : | | - 1.6/13.
113. Thos. Wyllie. 1 yr. Slight. | Slight. | Normal. | Walks |5 *® .
- . , . alone.
14, Eliz. Davies. 84 mths. Slight. | Slight. | Normal. | Walked at {8 * "
o . , A | l.87/12.
15, John Hill. 1 yr. Mod. Slight. | Normal. | No 3 " »
: . . ‘ severe. ' improv.
16, Agnes Baird. X | 11 mths. | Mod. Mod. Almost No 5 ® "
severe. | severe. | normal. | improv.
‘ " 3 . - -
17. John AMtdwsamith. | 1,73.~ | Uod. Mod. lorked | Def. . {5 " n
: o | severe. | severe. | improv. | improv.
: : 8 .
‘ K = | M
18, Andrew Naylori 1,13, . | Mod. Mod. Q' »eost el 7
', yRoTs T ] severs. | severe. | mesmal. Walks olone. [y |
: %
18, John MdcCamn. 1.13. Mod. Walks o ! - 5 mths. | Tinter.
oo . . severe. | alone. improv. |
0, Eliz. Horrison. 3.12. Mod. Walks No - g6 " | w
" : severe. | alone. improv.t I (over)
G - '




e DRELIAITING UNTRLATED.

{Contd.)

— Thge when Tegree of Result. Durat-
Narieo treatment Rickets, ion of Seaszn.
comu.enced. | Ridio- ; Clin- Radio- Clin- treat-
. U S grephic.) ical, | graphic.| ical. ment.
E 10 ,
81, Jack Creen. T P N Hed. llod. o No 4 mths. | Vinter.
‘ ] 1 severe. sevsare, improv.! imprev.
David Wark. I 1.12. Mod. Slight. | o o 3 n
o severe., improv.| improv.
3. Mary cGhee. 3.12. lod. Severe. No Slight 3 on
. severs. improv.| improv.
. liay Tooley. 2 yrs. Mod. Walks Very - 3
. severe. | alone. slight
improv.
§, Joe lcCulloch. 3.183. Severe. Severe. No No 4
- | improve.| improv.
| | 10 |
f. Donald Yillar. l.123. Mod. Slight. o | No g
‘ , ’ : severe. improv.| improv.
7. Allan Cassidy. 3 yre. | liod. | Iod. Slight | Slight 3 =
- - severe. severe. improv.! improv.

X -

il

Mentally deficient child. .
All these children were out—patients expept No. 18 who wae kept in the Country Branch

g
\

-

TR AT T

at Hospital.‘~
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7. PROGEESE Or YOUIG RACHITIC BABIES.
DURINIC TIE SULLTER IOUTES,
— i "Age when Padio- Radio- Clinical Tietzry chanres
Hane. first grapzhic graph signs of frem 1st.o%serv-
ocvserved. degree of | at end of Riczets at ation to end of
| Rickets. Summer. end of Sunmmer.
; Sumrer. L
|
James Brady. ! 5L months., Tefipite. lornal. Tone. Unchanced.,
Margt. Dsilly. 8 " Cefinite. | Uarked Slight. "
g healing.
Joan Xerr. 9 " Lefinite. do. Slight. "
8. John dcXinney. 5 w Slight. Almost .None. "
‘ . ‘ normal.
liay icKinney. S " Slight. do. Yone., "
., Geo. Syme. 10 v Definite. do. Slight. "
¢ Francie Taylor. <] n Cefinite. Jormel. Very slight "
Chae. Boyd. 11 months. Lefinite. Pefinite Slight. 1l pint milk tc 1 yr.
: healing. then diet with 1
rint nilk, gravy
and margarine.
iy Ting. 9 months. " Normel. Very 1 pint W.l. added |
glight. to breast,
latilda IcEvan.| 132 " Slight. Normale doe. Veaned a* 12 mths.
. : . General diet with
1 pint milk, gravy
o and margarine.
Jane Newlands: 10 n oderately| Almost None. Cod oil stopped.
severe. normal,. Eread and margarine
. added.
« Violet O'Rowke. | 11 " Definite. Normal. None. 1 pint less milk,
» but soup and
margarine sdded.
Margf. Patersond 10 % Definite. Almost Slight. 4 pint less milk:
: ‘ . . g normal. butter, soup, and
' , gravy added.
Edward Wallace. | 7 " Severs. Marked Slight. % pint W.if. added
o ) N heeling. -to breast.
R5. David Wallace. 10 * T | Definite. | Almost None. I'argarine and grévy
- . v : normal. added. ;
. , \ - , i
Hugh McGuire. 8 " Defini te. Moderately Definite. ! Gravy and margarine !
: .| severe. i added.
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OF FAT TEFICIENT DIET LURING SUIL/ER.

"

! &« Untreated, but fresh air advised.
’ -
Age when | Tegree of Result.
Tene. treatment Rickets. Duration of
i conmenced., Radio~- Clin- |Radio- Clin- cbeservaticn,
j graphic. | ical, raphic, icel.
L. David Rose. 4 months. Definite.| Definite.llarked | Improved. 5 montte.
. " healing.
g, Eliz. Connelly. “ Modesatel ese | Almost 4 "
7 Scwa?’ Jeprsnete normal.,
B. John HUcGregor. 4 " Severe. Severe. do. Marked 8 "
‘ improvement

: 'b. Phoasphorus added to diet.

g, Edward lurray. 6 months. fod. Mod. liarked Marked
severe., | severe.| healing.| improvement

5 montrs.




