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INTRODUCTION

- -

_ During the lest balf century considerable interest
has ‘been teken in and observations mede upon the pig-
mgntation of the hair and eyes in men, primerily with
regerd to the geographiosl distribﬁtion end rece ele-
ments of the varions colour classes.

Shortly after the close of the Franco-Prusslen war,
v#rohqf, duxing a controversy on the iacial elements in
vGérm@ny) induced the Germen government to euthorize an
official_eensus of the;coloura of the hair and eyes of
school children throughogt the Empire. This seems to
hgve boén'the first pigmentation survey attempted on a
large seale. Later obgervers have, with modifications,
adopted Viiehal.s methods. In course of time there fol-
1owed pigmentation gurveys of sehool children in most
of tho eontinental countries, and statistics of great
extent and value have been accunulated and published.
Prior to Virchow, Béddoe had been meking personal obser-
~vatione and eollecting data from all over the continent.

It wes not until 1885, however, that he published his
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great wotk(l)on the colour of the hair and eyes, based on
personal observations on the sdult populations in sever-
‘al districte of the United Kingdom and on the Continent.
’in connection with these surveys other names might well
bé'mentioned. as Guillame in Switzerlend and Ranke in
Germany, but the extent of interest taken in the pigmen-
tafion of the hair and eyes has been sufficiently in-
dicated.

Pigmentation, however, has bheen found to have a
'fnrthef importance than merely the seperation of race
elements. It has been associsted with vitaiity undexr
different conditions and also with disease. Darwin(z)
states that oomplexion and liability to certain diseases
sre beliaved to run together in man and the lower an-
imals. Thus, white terriers suffer more than terriers
of any other colour from the fatal Distemper. In Vir-
ginie white pigs perish from eating certain roots which
derk pigs can eat without injury. White ohiokans are
more, subject than dark coloured chickens to certain par-
seitic worms. In cattle susceptidility to the attack
of flies is correlated with colour, as also is the liahil-

ity to be poisoned by certain plents, the white varieties
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(2) parwin, Veriation of Animals under Domesticati

Vol. II, p. 287 ‘
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suffering most severely.(l) Certain forms of blindness
- seem to be associated with the colour of the halrx: a man
with bleck hair and a woman with light coloured hair,
‘both of scund constitution, msrried, and hsad nine chil-
dren, all of whom were born blind: of these children,
five with derk heir and brown iris were afflicted with
amaurosia: the four others, with light coloured halir and
blue iris, had amaurosis and cataract combined!g),

Then &gain the tubercular child is loosely recog-
nized by certain features, including the quality of the
gkin, the brightness of the eyes and the 1ength and pig-
mentation of the eyelaahea

Beddoe states that phthisis and cancer are more

(3) Tooher haa shown‘é)

prevalent among dark-haired persons.
that on an sverage more persons bocomevinsana in parts
of Sootland where there is an excess of light-eyed per-
aona‘in the population, and in a much less degree where
there 1s an excess of dark-halred persons. ILunscy, he
states, 1s distinatly correlated positively to light

eyes and in & much less degree to dark halir, and is dis-
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(8) Barwin Variation ot Animalsg under Domestication
Vol. II, p. 328

(3) Beddoe, Rsoea of Britain, p. 224

(4) !echer Anth10pometry of Scottish Insane:

Biumetrikn Yol. Vv, p. 344
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tinotly correlated negatively to red hair, and in a les-
ser degree to dark eyes. That there is thus a greater
tendenoy to insanity among 1ight-eyed end dark-haired
persons, and & lesser tendency to insanity among red-
haired and dark-eyed persons, compared in both cases
with the general population. He goes on to say that
these are only statistical facts, and offers no explana-
tion as.te how or why presence or absence of pigment
comes to be assooiated with insanity. When he extended
his 1nqn1!1(1)te discover whether the excess of any par-
ticular hair ox eye ecolour is associated with physical
or mental defects such as blindness, desfness and imbeo-
11ity, he found that the distribution of cases of mental
affection differs from that of the last three classes,
namely, that excesses in the number of ocases of imbecil-
1ty, blindness and desfness, ocour in the region of ex-
cesses of blue eyes and of derk and Jet bleok heir.

It is well known‘that in the lower animals pigmenta-
tion h@a an important function. It seems, espeoially in
the orgens of sense, to be essential to their full de-
velopment. Albinoces in all species are apt to be defect-
1ya_in‘kgenness of sense. Darwin gives numerous examples
of the dafeotive senses of such non-pigmented snimals.

(1) osher, Plgmontation Survey of Sehool shilaren in

8¢ot1and Biometrika, Vol. VI, p. 198
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Ihite oats with blue eyes, he states, are almost always
deaf Eq cites & remarkable case, in which the iris at
the end of four months began to grow dark colcured, and
then for the first time the cat began to hear!l),niaf
tologicél exsminations heve shown that in the internsl
ear of such oats the walle of the perilymph chamber lsck
pigmentation. 1In & recent histological examination(g)
of a case of albiniem, in & child aged ten weeks, no &b-
normality was found save & complete ebsence of pigment
in the brein, eyes, internal esr, suprarensl gland, skin
éad hﬁir. Commenting on thie case, Pearson(a) makea an
interesting suggestion. He remarks thet the diseppear-
'anco of superficiasl pigment is one of the marks of sen-
‘1lity, that 1t affects the hair and eyes alike. Is it
possible, he asks, thet this loss of superficial pigment
ean evér be sccompanied by & loess of internal pigment,
poseibly in the oase of the brain centres. Senile im-
becility,and in its milder form senility, might poesidbly
be aspociated with & weakening of the intensity of pig-
mentation in certain of the brain cemtres. Is it conm-
1) parwin, veristion of Animele under Domegtication

Vol II, p. 329

(2) 3. ®, Adler and J. MacIntosh, Histologleal Examina-
" "4ion of a Case of Albinism, Biometriks Vol Vil p 237

(5) Pearson, Note on Intermal Albiniam
Biometriks, Vol VII P. 246
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ceivable that any forms of 1mb‘ecility ere associated
with defective brain pigmentation? Ophthalmoscopic in-
-vestigation shows & high percenta.gey of incomplete &lbin-
iam of the eye in the insane. Pg&raon also suggests
that the lack of pigmentation in the internsl e&r as
shewn in the albinotioc éat might possibly be a&ssoclated
with deafness.

!Ehis association of pigmentation with certain clas-
ses of dizease seems not unreasonsble when it is con-
sidered that the ectoderm gives rise not merely to the
hair and epidermis, but also to the whole central and
periphenl nervoug system and other important struotures.

The endogenous pigments of the body may be divided
into two groups, haemoglobin and its derivatives and
other metabolic pigments. | The fomer‘ is outside the
scope of this investigation; of the latter the most im-
portant group is the melanins. These are dark, black
or brown and reddish brown pigments, and exist normally
in the heirs, the choroid coat of the eye, the deeper
6ells of the melphigian layer of the skin, in the chrom-
atophores of the upper layers of the coxium and also in
the membrenes of the brain, especially in the neighbour-
hood of the choroid plexus. The noma.llprodnction of
melanin in members of the humen femily hes its extremes
represented by the fair-haired Saxon and the swarthy
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negro. The differences in colour here are due, not to
the presence or absence of the cells themselves, but to
variatioms in the amount of pigment therein deposited.
In this respect, therefore, the negro differs physiolog-
iéélly raether than anatomically from the European.

A physiologicsl increese in the pigmentation 1is
observed 8lgo in pregnant women, even among the fair,
and is most merked in brunettes; & similar pigmentationm
is observed in many ceses of exophthalmic goitre and in
certain neurotic states. What is regarded as a pigmen-
tation of the same order is met with in Addison’'s diseese.
This condition is generally held to be an affection of
the abdominal sympathetic system, induced most commonly
by disesse of the suprarenal bodies. The medulla of
the suprerenal body is produced by sn ingrowth of cell
groups derived from the sympathetic system: these cell
groups are derived from the ectoderm. It would seem
that in general there is some close connection between
pigmentation and the octodern,~and although pigment is
found in certain mesoblastic structures, such as the
choreid and stroms of the iris in the eye, the cells of
the perilymphetic spaces in the internal esr and the
cortex of the suprarensl body, yet even these are closge-
1y associated with the ectoderm, and it might be ulti-
metely found that the pigmented cells are ectodermal in
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origin. The case of complete albinism already referred
to is open to this interpretation; certainly the major-
ity of these normally pigment containing struetures are
ectodermal in origin, and it might be concluded that the
ectodermal derivatives are the chief pigment producing
structures in the body. Tocher's findings regerding the
relation of pigmentation to insanity suggest an etiolog-
ical association in this connection, the hair and brain
both being ectodermal struectures.
| From general observation it must be concluded that
there is some association between the colour of the hair
and the type of skin in the individual. The fresh com-
Plexion, easily freckled, met with in red-haired, and
the olive and more sellow skin occurring in derk-haired
persens, are well known. If we have this association
between the colour of the hair and the skin, ome of the
chief exeretory organs of fhe body, it might rezsonably
- be expected that some definite relationship could be
found between pigmentation snd the ability to withetand
disease. Beddoe found that, in his experience as a
physiocian, on the whole, dark—comﬁleziondd c¢hildren
showed more temecity of 1ife than fair ones.(l)

!po seme author remarka‘g) that pale shades in the

(g) n L n " " p. 224
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hair, and in the eyes also, are the results of & defect
of secretion, but that it does not necessarily follow
tﬁét thﬁy are & merk of weakness. Several faots, how-
aver, might point in that direotion, such as the physical
and constituticnal inferiority of albinoes, the compar-
ative lightness of the hair of ohildren and the changes
whiqhvfakn Place in disease, which are generally in the
direction of dulness and paleness of hue.

'B.xmuem ‘found that the Jewish children in
Glasgow exhibited e considerable smscapbibility to gosr-
lat fc’yoﬁ,,and.@iphtharia. aspociated with a high degrea
of tecuperative power.

Riplayf )onmmenting an the large proportion of dark-
haired and dark—eyed persons in the continental towns,
states that it is not improbable that there is in the
dark haiy and aye some indication of vital superiority,
for 1t requires energy and courage, physical as wgli a8
mental, not only to break the ties of home, dDut also to
m#intain one's self afterwards under the stress of aity
1ife. After disoussing the defects of sense in albinaes
he goes aon to sey that these facts tend to justify the
.ooncluaiqn that pigmentation, i1f not absolutely necessary,
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1) ‘Brownles, Regn:t of the City of Glasgow Fever and
‘ 1llpox Hospitals, Belvidere, 1906
(2)

Riploy, The Bnoes of Europe p. 557
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at least conduces to acutenesa of sense, and that when
ébnndantly present is often an index of vitality. He
sums up by stating that the tendenoy of present knowl-
edge certainly points in the direction of some relatign
, between pigmentation and general physiologioal eand men-
tal vigour. On the other hand, it cannot be forgotten
that many conquering end ruling reces have haeen fair,
and hava‘subdﬁed races which have been dark. To mention
only & faew, the Goths, Anglea,.ngrsamen and Saxons, were
‘@11 dominant reces in their time. From the observation
of a million soldiers of mixed nationalities in the
Amorioan Federal Aruy, Baxter!llformed the opinion that
githonsh notions of superior stature exhibit a majority
of blondaes, yet in detail among themselves the dark-oom-
‘plexiongi exhibit a slight superiority in stature and
girth of chast over the fair ecomplexionad.

He oonaludes that stature depends on race and not
upon cﬁmplexien and that it does not appear that any
recognizable relation exists between ciroumference of

" echest and stature when complexion is made the basis of
olassification. On the other hana'Z2) when the various

117 Bexter, Statisties, Medical end Anthropologlosal, of

- tha Provost Narshal General's Bureau, Washington,
1875, Vol. II, p. 24 |
(2)

' Baxter, Statistics, Medical and Anthropologioal, of
-the Provost Marshal General's Buream, Vol. I, p. 72
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snd numerous diseases and injuries for whioch recruits
ware redaoted sre considered in regard to complexion, he
finds that almost without exception men of 1light oom-
plaxion were more affeotgd‘than those of derk. He states
that, in regard to this. almost invariable rule applying
Y0 complexion, the fact is submitted without comment.
Eiplqy‘l)gives Baxter as his authority for stating that
the brunette type, on: the whole, apposed & greater re-
sistance to disesse and offered more hopa of recavery
from injuries in the field. Bendin(g) states that, in
the French army which invaded Russia, soldiers having e
da:kyqqmplexien, from the southern parts of EBurope, with-
atood the intense cold better tham those with lighter
complexions from the north. He remarks that this faot
is ooﬁtrary to the opinion generally held.

qupin‘z) states that the colour of the skin and
hair is sometimes correlated in a surprising menner with
& complete immunity from the action of certain vegetable
poisons and from the attacks of certain perasites. After

digoussing the immunity of the negro from the yellow

71] Ripley, Races of Europe, p. 558

. - The latter statement I canmot £ind in the pages
referred to by Ripley, nor indeed in any of
Baxter's records

(2) Bondin, Traite de Geographie Medicales, Tom.. I, p 406

{3)Vbarw1n. Desoent of Man, p. 193
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feve: a0 destructive in tropicel Americe, and from the
fatal intermittent fevers that prevail in parts of the
A:rioan coast, he says that it is 8 mere conjecture that
thié immunity is in any degree correlated with the col-
‘our of the skin. The con)ecture, however, seemed to him
not 1m§robablo, and he obtained permission to transmit
tables to the surgeons of the various regiments on for-
~ eign service #sking for particulars of the colour of the
bhair of all the men in their regiments and also of those
who suffered from the various tropical fevers. In this
way he hoped to find out whether any relation existed
~ between the colour of the hair and constitutional 1lisb-
vility tao troplcal diseasea. Unfortunately he received
no raturns, and at present there exists great divergence
of opinion as to whether light-haired persons with
florid complexions or dark-haired persons with sallow
complexions suffer less from the diseases of tropical
countries. |

lith & view to ascertaining how far any of these
vstatemanta or suggestions could be Justified in the case
qf Bome of the acute fevers, snd also to find if any
one pigmentation type was more lisble to one or any of
these fevers than another, the present inquiry was begun.
This inguiry wes made possible by ocomparison dy the
publicetion of & pigmentation survey of sochool children
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in Sootlend in 1908.*

METHODS OF OBSERVATION

!ané:at the acute fevers, scarlet fever, diphtheria,
meaala#\ana whooping cough, have been shosen on which to
make these observetions. The material to work upon has
: Sean csolleoted in The élasgaw Corporation Fever Hospit-

- ale, mainly at Ruchill during the past year, 1909-10,

and for a few months previously at Belvidere. fThe aal-
'eurs of the hair and eyes of children suffering from
these diseases were cerefully noted on admission to hoa-
pital by the physician under whose charge they ocama.
These cases in every instance were consecutive, and every
case entering hospital was recorded except for a short
period during which the observations were interrupted by
ngiqknqgg on the medical staff. No selection was made.
Tocher's analytical Tadles for hair and eye colours,
which are here appended, were olosely followed:-

inedimdisdinaibenibadindiadioadeadiel i el R et e al o iV

X J. F. Tocher, Pigmentetion Survey of School Children
in Seotland, Biombtrika, Vol. VI, p. 129
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ABALYTICAL TABLE FOR HAIR COLOUBS

- e . -

"~ Red ’1 """""" Not zed

% !ho hair is not red. It is either fair, brown or dark |

e T T

Fair | ‘ot fair

The hair is The hair is fair,  The hair is not fair. It is

red; either | ., brown (medium) or dark |

light red, that is white flax- -------- Rt e e PR |

bright red | | ' !

or dark red.‘en, or golden yel- | - Madium Dark :

:%1 colours . A S : .
ich ap- i10‘! only. (A very . The heir is chest- The hair is

yroach more B - nut brown, drown- | dark brown,

t0o red than 1light brown may be ' ish, or is neither | or dark orxr %

to drown or ' Ted, fair nor dark | black, but not

flaxen ~ inoluded here) : | Jot black

| *4 | Class ¢

| 1 Jat hlack

% | o oenly

Glass 1l Cless B Class 3 Class 5
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ANALYTICAL TABLE FOR EYR COLOURS

L e ge - o = - s e W e

The eyes are pure
blue

. R e L T T e e o

Daeep blue or pure
biue is
Cless 1

ﬁ(Light blune is
Class 2)

v - e e o oo L

brown, grey,

perk

. The 'eyeé
aTe hazal
brown, dafk
brown,_qr
gimply dark

The eyes are not pure blue. They are either

?&he eyes are not brown. They are

- . - . = e e e e wm T e W mm e R we e o e e S W W

Not pure blue

very light blue, or mixed

"either grey or mixed. The grey ;
=eyes may be either very light blue,
' 1ight grey, or simply grey. Light
grey eyes belong to Class 2, while
grey and mixed belong to elass 3

_____________ T_—-_--—---—----—_—-_—

Light ] Modiun
t

The eyes sre = The eyes are neither
light grey, | light grey, very |
very light, | light dlue, nor blu-
dlue, or blu- ish grey, but are
ish grey ; elther grey, green-
ish, orange, very

; lisht hazel, or mix~=
| od. Ehay belons to
|

61333 3

Class 2

i AP I _
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These tables are probably as sccurate as can be de-
vised but nevertheless they are defective in some ways.
In the various colour olesses the bulk of cases can be
easily placed, but there are others which are more dif-
ficult. There is no method of distinguishing mixed col-
ours, falr hair tending to become medium or medium hair
tending to dark. Eye colour is more easily distinguished
but eonsiderable difficulty has been found in determining
the true blue. Taking the pure deep blue &8 represent-
ing this class in accordance with Tocher's table, it is
found that only 5.3% of the hospital cases have blue
eyes compared with 11.2% of blue eyes in Tocher's sta-
tistics for the children inhsbiting the area, from which
the hospital cases were drawn. This suggests some dif-
foerence in the personal equation of the observers. B'eddoez
remarks on the difficulty of determining the limits of
the blue eye. Tocher's pigmentation survey takes Glasgow
a8 & whole, but also divides it into sub-districts.l Bel-
videre and Euohill Hospitsls drain different districts.
This might have led to diffioulties of comparison, bdut
it was found that these districts corresponded closely

to Tooher's sub-divisions.

T S T W W S TR W G T S S S T e e e Ve A G D U e T NN G R W M e e e IR - D W R e e T W R e e e e e o e wm o

x ‘Beddoe, The Reces of Britain, p. 77
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the various hair and eye col-

ours of the sohool children in the areesdrained by
Bolvid.ere 8nd Ruchill Heapitals

——————

HAIR
Buchill Ares, Boye
" n Girls
" "  Boys & Girle|
. combined

Belvidere Area, Boys

n " girle

" " Boye &

- . Girls com-
bined

Pslvidare & Ruahill areas
combined (Boys & Girla)

o . - n A e e B % A e e e e e e

- -

-

D I e i o il L

1.1 2.7 45.3 2.7 5.3
1.3 | 26.8 46.5 21.6 5
1.2 28.6 44.8  20.8 4.6

1.5 | 27.7 45.1 21.1 4.8
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EYE COLOUR

- o oy

| Dark Medium TLight Blue
R s 7T 5
Ruchill Ares, Boys - ie4.2 | 32.5 31.6 11.7
" " girls 24.6 | 32.3 20.8 & 12.2

" " Boys & Girls | :
‘ . . ; | : _ ;
Belvidere Ares, Boys 24,9 35.5 29.6 10.1
n " girls 24.3 5.5 29.4 10.9
" " Boys & Girls § _
combined 4.6 35.5 29.5 10.5

?elvidgre & Ruchill areas 5 |

. combined (Boys & Girls) 24,5 34 0.3 1l.2

o e o = = - - - e =~ = - " = e e - e . B e - - e . e e e e e = e -

It will. be seen from the above table, constructed
frem'Toqher's stetistics for the Glasgow euﬁ—divisions,
that there is very little difference in the percentages
of hair and eye colours between the Belvidere and Ruchill
sregs. Taking this Pfsot into comeideration, these areas
are for convenience sometimes consideteﬂ separately and
sometimes combined in this inquiry. Prom the same table
it willqu seen also that the percentages of hair and
eye colours of boys and girls teken as separate units

show only a slight difference.
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Tocher” staetes that on sn average any excess or de-
fect in the boy population from.the general mean in any
locelity is accompenied in about 70-90% of the cases by'
& corresponding excess or defect in the girl pepulation
and viee-versa. Such being the case, boys and girls
have been combined im this inquiry. In scarlet fever
slone sre the boys and girls treated as separate units.

In &ll, 3,635 observations have been made, namely,
1,864 dn scerlet fever patients, 700 on diphtheria pa-
tients, 661 on meesles petients and 310 on whooping
cough patients.

OF THE POSSIBILITY OF COMPARING
THE HOSPITAL RESULTS WITH THOSE OF TOCHER

- - -

Ig comparing the results obtained in hospital with
those of Tacher & difficulty is met with in regard te
~ the age difference df the subJects of these investiga-
Yicns. In hospital the mejority of the ohildren, on
whom observations were mede, were between the ages of 2
and 12. Taocher gives the age of the school children

T me o B B WD e e - B S G e W e SR B e M R SR T AR W e T G S S B A SR B G M e R B B G Se S R e M S E T e W A G e e W o

Tocher, Pigmentation Survey of School Children in
Scotland, Biometrika Veol. VI, p. 199
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considered in his survey &s between 6 and 18. The dif-
ference in age is considersble snd might be thought to
give rise to inaccuracy when comparing the results of
these different observations, but suthority can be given
for considering the age difference as of little import-
ance snd l1iable at the most to give rime fo only & very
emall error, where the comparison ie besed on the pig-
mentation of the heir and eyes. _

Ripley(l)states that & great defect in all such in-
vestigetions in children 1lies in the tendency te & dark-
ening of the hair and eyes with growth; that from 10-20%
of blond children at maturity develop darker hair or
eyes. Beadoa(z)remarka, however, that the broad results
are not affected by this flaw. He gives stetistics of
schealichildran under and over ll years of age, showing
a.veiy glight augmentation of the darker colours in the

older ehildren. Pearscn‘a)collatins statistics, con-

cludaeg that there is little change in hair or eye colour
with children under 14, but after 14 there 13 even be-
fore 192 a more marked change, the correlations still,

hewever, remaining low. Fhis change is much more comn-

e S . e G AR M e S e G A e mm e e e S M S e e TE e A S e NS e E WR G S T b TR R W B W e W e U e S G e

(2) peddes, The Reces of Britain, p. 77
(3) Pearson, Miscellanea, Biometrikas, Vol. III, pp. 464-465
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sidereble in the case of hair than of eye colour, though
sensible in both. Commenting on Dr Pfitzner's results

on the pigmentation of the hairAand oyes of children in
Lower Elsass he states that they are quite comprehensible
it thare“be & positive correlastion between fairness and
disease in childhood, that this is exsctly what British
school children show - there is & correlation between
heelth and derkness of hair colour. "Hence if we do not

follow up individuals, noting their plgmentstion at dif-
ferent ages, but simply correlete sge of different in-
d¢ividuels with hair colour, we are liable to exaggerate
the correlation between age and pigmentation, and this
will be especially the case, if we use hospital returnms.
Hence it 1s probadble that our negleot of a selective
death rate, based upon the Imown correlation between gen-
eral health and pigmentation, really emphasises the val-
-ues found for correlation between pigmentation and age.
Further, while it is probeble that if we take adult life
- into gooannt we should find this correlation increased,
the value deduced from Pfitzner's observations may be
gsafely considered to mark in the f1rst place & aeleative‘
death rate, i.e., a correlation between fitness in chila-
hood and dark pigmentation;"

 In oonclusion Pearson, commenting on & table ex-

hibiting the results for age and heir and eye colour of
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British school girls from 7-19 years'of age, states that
ni4 would seem doubtful, having regard to the paucity of
individuals deslt with, whether we oen assert signifiocant
changes in the percenteges of medium-oyed girls baving
fair or brown hair at different ages. Nor would it be
wigse fo insist that the changes of percentages in red-
.haired girls with 1ight or dark eyes are significant.
Red-haired girls with medium eyes seem to become con-
tinuously fewer with age: light-eyed girls with fair-
hailr beceme significantly fewer, and brown-haired girls
with,light eyes more numerous. Dark-eyed girls with
" fair or brown hair become significently fewer and dark-
ejed girls with dark hair become more numerous, and
probably light-eyed girls with dark hair also. The med-
ium-eyed girls with derk hair remain much the same in
percentage. Thus, except in the cese of red-haired
girls, those with medium eye colour change least; the
fair-heired girls with light eyes tend to become hrown
or even dark, and the dark-eyed girls with fair or brown
' meir to become dark-heired. How far these changes are
influenced by & selective death rate still remains to be
determined." |
| It would therefore be expected that, if there is
any disorepancy from the age difference in oomparing
the results of this inquiry with those of Tocher's survey
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of school ohildren, & proportion of fair and possibly
medium dark takes the place of medium and dark at the
more advanced age. An appreciable but not large number
of the children observed in hospital are considerably
younger than the children on whom Beddoe and Pearson
base their results as given above. All the evidenqe,
however, tends to show thét the colour of the hair and
of the eyes to & lesser degree dérkans with age, in
which case & slight excess of fair-hsired childrem
ghould be fbund entering hospital, when comparéd.with
Eoohpr's statistics for school children, unless such a
result bo upset by some correlation between the oolour
of the hair and susceptibility to the diseases consid-
ered. This excess is certainly present, except in
'soarlet fever, but it is not great, the percentage of
fair-haired children verying from 19.3% in soarlet fever
to 2?.85 in measles as oompared with Tooherfs figure for
sohool children for the seme sres of £21.4%. How much
of this discrepancy is accounted for by th§ age differ-
ence and how much by some correlation between the colour
of the hair and susceptibility to the diseases consider-
ed oannot be definitely stated. As will be shown later,
however, there is a distinet negative correlation be-
tween dark hair and susceptibility, and there is no
reawon why the excess of fair-haired ehildren ante&ing
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hospitel should not be due @8 mmch to some such correla-
tion between fair hair and susceptibility as to any or-

ror from age difference.

THE INCIDENCE OF THE DISBASES
CONSIDERED IN THE DIFFERENT PIGMENTATION TYPES

- e e -

It was thought that, by comparing the persentages
of th§ various hair and eye ocolours of children suffer-
ing from soarlet fever, diﬁhtheria, measles and whoop;
ing ocough with the percentages of the various hair and
eye solours given by Tacher for the areas eorresponding
to the aress from which these children were drawn, some
definite result might be obtained, indicating the pig-
mentation type most lisble to suffer from sny of these
digeasesn..
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Showing the percentages of the various hair and eye
coloure in the diseases oconsidered as compared with

the general population

—— e W -

Bleck | Dark  Medium | Fair Redw
General population 1.2 2 45.2 | 21.4 b
Scarlet Paver .6 [15.5| 659.4 | 19.3. 65
Piphtheria 1 [ 13.9 | 57.% 24.11 4.2
Measles - 4] 12.9 | 556.5 | 87.8} 8.8
Whooping Cough .6 [.11.3: 61.3 | 283.6i 3.2
......................... IS JEUR U SPRPIOIVRS NN S

- . -
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A will be seen from Table 1 there is, with regard
to the colour of both hair and eyes, & striking simil-
arity between the percentages of each colour attacked by
each of the fevers considered, and these peroentages
differ considerably from Tocher's percentages of the gen-
ersl population for the ssme ares.

With regard to the pigmentation of the hair, in
every oase the medium is considerably in excess, the dark
deficient and the fair and red about equal when compared
to their proportional representetion in the general pop-
ulation. The colour of the eyes shows & similar result,
the medium considerably in excess, the dark and blue de-
ficient, the light being the only variable colour, being
in excess in diphtheria and whooping cough and deficient -
in searlet fever and measles as compared with the gener-

&l population.

SCARLED? FEVER

- .-

" In eongldering the scarlet fever cases, &s else-
where, boys and girls and Belvidere and Ruchill petients
have been grouped together, and compared with Tocher's
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statistics for the combined areas. In sddition the boys
and girls in the Ruchill cases have been separated and
- compared with Tocher's statistics for the boys and girls
" "in the Ruchill area. This accounts for the slight dif-

ference in the® theoretical percentages.

- e . -

Showing the percentages and numbers of the various hair

'i}éolouisof children suffering from scarlet fever as

[T o e TS me Y e v R A N e S ER A SE  WE e e S W @e e e e e e W e e MR e R AR W R e D A MR VR e W e S G e G e U On e W= S (e e e e )

1 Belvidere & Ruchill (Combined))

Actual numbers 12 | 289 (1109 |360 | 94 | 1864
Theorsetical numbers | 22 507 842 2399 94 | 1864
Actual percentage .6 | 15.5/ 59.4, 19.3 5 100

Theoratical percentage 1.2 | 27.20 45.2 21.4 &6, 100

D M S NS M wm v s e R AP W Gm e Am T S R e e e S e el e W e e e e e b e e e e e e e e e e e . W o e e e )

- e - e wm
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The term "theoretiocal percentage" refers to the percent-
"&age given in Tocher's statistics for the same area.
The term "theoretical numbers" refers to the numbers
which would occur if the ceses were admitted to hos-
pital in the same percentage of each colour as in
Tocher's statistice for the same srea
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t ; r 7
Black Dark |Medium Fair | Red motaj

i

2 Ruchill, Girls

Actual numbers 3 , ,
Theoretical numbers 9 198 311 152 235 i 705
1

Actusal percentage: 55 . . 5.
Theoretical percentagq .2 28 44 .1 21.6 5 100g

3 Ruchill, Boys g ‘
| 77 | 360 113 35 | 590

Actual numbers 5 % .
Theoretical numbers 5 .150 274 128 33 590
Actual percentage .8 ' 13.1, 61 . 19.2 5.9 100

Theoretical percentage .9 | 25.4 46.5 ; 21.7. 5.6% 100

: ¢ : i H :
e o o i e - - - - = o - - e e e W ] e At Y e e - e - - S - - e e b ) w -

r:nm.rable 2 it appears that whether the boys and
girls be treated as separate units or combined, fhe re-
sults are similer. Both combined and individually med-
ium haif is considerably in excess, dark and Jjet biack
considerebly and fair hair slightly deficient and red
hair about equal when compared to their proportional
representation in the general population. The greater
percentage of medium and the smaller percentege of dark-

" haired ¢sses in hospital, in boys &s compared with girls,.

has & corresponding difference in the general population.
Iﬁjwanld seem then that the medium-haired child is sus-
ceptible to scarlet teier to a greater extent than, the

derk and Jet black-haired to &8 less extent than, and the
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- red and fair-haired child eslmost equelly with its propor-

tionel representation in the genersl population.

- e o

Showing the percentages and numbers of the verious eye

colours of children snffering from scerlet fever as

compared with the genersl population

- EYE COLOUR
) "~ Tperk |Meaium
| Belvidere & Ruchill (Contd) .
: &
Actuel numbers ' 280 * | 1156
Theoretical numbers . 457 634
Aetual percentage. i 186 62
Theoreticel percentage | 24.5 34
I N B oo
2 Ruchill, Girls
Aétupl numbers 90 400
Theoreticel numbers 143 192
Actusl percentage 15.3 67.8
Theoretioal percentage 24.2 32.5

- = -

- . T — -

e - - -

Light | Blue
331 97
564 209
17.8 5.2
3.3 11.2
I S P
70 30
186 | 69
~11.9! &5
31.6 . 11.7

T B T e O e o " o tn S T o = o o o O P W B N e e e E e e e e e e Y H
- - - -



| Dark | Medium | Light Blue Tota

' r : : : %
‘5 Ruchill, Boye | | i
Actusl numbers , . 123 433 117 @ 32 | 705

Theoreticel numbers 174 | 228 | 217 | 86 | 705

Actual percentage . 17.5, 61.4/ 16.6 | 4.5 100

Theoretical percentage = 24.6, 32.3 30.8 | 12.2 100
: i 5

In scarlet fever whether boys &nd girls be consider-
ed 1ndividually or combined, the medium eye is very much
in excess, the blue and light eye and to a less extent
the dark eye considersbly deficient compared ta their
proportional reprasentation in the general population.

This would indicete that the medium-eyed child is

more susceptible to scarlet fever than the dark-eyed
child and, even more so, than the blue and light-eyed
child. th medium-eyed girl would seem to be more sus-
ceptihlq than the medium-eyed boy, the 1ighf-eyea girl
being‘lass susoapfihle to a corresponding degree.

- e -
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TABLE 4

Showing the percentages and numbers of the various hair
| colours of children suffering from diphtheria, &s
compared with the general population

- e we e =

- e wr w i
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Belvidere & Ruchill

Actusl nnmhera'

1 97 404 169 29 |. 700
Theoretical numbers 8 191 316 160 35 700
Aotual percentage 1 1 13.9 | 57.7 24.1 4.2 100
Theoretical percentege 1.2 | 27.2 ! 45.2 2l1.4 ©b 100

hatadindlbal ol bt ol it il i N i T U AV A

In Diphtherie medium heir is considerably and fair
hair slightly in excess, red hair is slightly end derk
and jet bleck hair considersbly deficiemt eémpared to
their proportional representation in the”general popule-

tion. This would indicate that the medium-haired child
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is susoceptible to diphtheria to & greater extent than,
the dark and Jet black-haired ehild to & less extent than,
and the red end fair-hsired child about equelly with ita

‘proportionel representation in the genersl population.

TABLE 5

Shawing the percentages &nd numbers of the various eye
colours of children suffering from diphtheria as com-
pared with the genersl population

-———— > @ -

- e = W -

 Dark  Medium | Light | Blue | Total
............................. i_-------------,--------------_-_-

i

Belvidere & Ruohill E
Actual mumbers 106 | 211 247 |36 | 700
Theoretical numbers - 171 238 212 79 700
Adctual percentage | 15.2 44.4 | 35.3| 5.1 100
mhqeratical percantage | 24.5 34 30.3  11.2: 100

- e e - -

Ig,diphtherit the medium‘eye and, to a less extent,
the light eye are considersbly in excess, the dlue eye
and, to & less extent, the dark eye'oonsiderably defic-

ient, compered to their proportional representation in



the general populetion.
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Tfhis would indicate that the
medium-eyed child and, to & less extent, the light-gyed

child ig more susceptible to diphtheria than the dark-

eyed child and, even more'so, than the blue-eyed child.

HRASLES

- e - -

- o W ov -

Showing the percentages &snd numbers of the various hair

colours of children suffering from measles, as com-

L

T L T N

Buahill only.

- Aotual numbere o]
Theoretical numbers 7
Aotual percentage 0
Theoretioeal percentage 1

- . Y W e e G R WP e W B m G W e W e e e P Ee O O W

--------
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In measles medium heir and, to & less extemt, fair
halr, are oonsiderably in excess, red hair and, even
more 8o, dark and Jet black hair considerably deficient
compared to their proportional representation in the gen-
eral population.

Thie would indicate that the medium-haired child,
end, to & less extent, the fair-haired child, is more
susceptidble to measles than the red-haired child and,
even mors so, than the dark and jet black-haired child.

Showing the percentages and numbers of the verious eye
.éalonze of children suffering from measles, as com-
pared with the general populatien

- e e -

- tn o o - -
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Rughill enly.

Aotual numbers ] |
Theoretical numbers 1161 | 215 206 79 | 661
Actual percentage - 14.5 60.2 22.1° 3.2 100
Theoretioal percentage = 24.4 32.4! 31.2 12 - 100

: i
e e e r E t . . - - _E—.- .- -
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In measlee the medium eye is considerably in excess,
the blue eye and, to a less extent, the dark and 1light
eye, conslderably deficient compared te their propor-
tional represéntation in the genersl populastion. This
would indicate that the medium-eyed ohild is mmch more
susceptible to measles than the dark and light-eyed ohild
anh, even more 80, than the blue-eyed child.

WHOOPING COUGH

- ve e -

- e -

Showing the percentages and numbers of the verioms hair
¢olours of children suffering from whooping cough,
ag eompared with the general population

- e e - -

Belvidﬂra & Ruohill | i ;

Actual mumbers 2 '3 ‘190 73 10 | m0
Theoretical numbers | 4 84 140 . 66 16 310
Actual percentage é 0 11.3  61.3  23.6 3.2/ 100

Theoretical percentege 1. 2 27.2 45.2 214 5 100
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In whooping cough medium heir is consideradbly and
feir hair Blightly in excess, red hair is considerably
&nd gark and jet blsck hair markedly deficient as com-
pered to thelr proportional representation in the.genei—
8l population. This would indicate that the medium-
Baired child and, to & much less extent, the fair-haired
c¢hild, is more susceptible to whooping cough than the
red-haired child and, mmch more so, than the derk and
}qt blaok-haired child.

- -

Showing the percentages and numbers of the varioms eye
: .coleurs of children suffering from whooping cough, as
- pempared with the genersl population

e e R Sy
R R R

o e e e e e - e e - ————— o o
/

Belvidere & Ruohill

Actual numbers 47 118 111 34 310
Theoretical numbers 76 1056 L 94 35 310
Actual percentage 16.2: 38.1 : 35.8 11 100

Theoretical percentage 24.5

—--——--—--——-—-——~——-—-——-_—-———___-—_-——-‘..—_————'—_—.—--—__-_.



37
In whooping cough the light eye and the medium eye

gre in excess but not to any marked extent, the blue eye
is equal and the dark eye deficient when compered to
theix proportionsl representetion in the general popula-
tion. Thie would indicate that the 1light-eyed child and
the mediﬁeryed child are more susceptible to whooping
céngh than the blue-eyed child a&nd considarably more 80
than the dark-eyed child.

~ Thus & striking similarity is maintained throughout
in these four fevers as regerds the susceptibility of

the various heir and eye colours.

' COLOUR:

In every case there is a marked excese of medium
hair end & merked deficiency of dark and jet black hair.
In messles there is & considerable &nd in diphtheria and
whooping eough & slight excess of feir hair. In scarlet
fever there is & slight deficiency of fair hﬁir. Red
haii is defioient except in scarlet fever, where it
equals its proportional representation in the general
population.
| The conclusion would seem to be that in scarlaet
fevef,‘diphtheria, messles and whooping cough, the med-
ium-haired child is more liable to become infected than
- the red-baired end much more so than the dark and jet
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bleck-haired child, the fair-haired child occupying an

intermediate position as regards infection.

EYE COLOUR:

In every cese there is an excess of medium eyes,
not SOMmarked in whooping cough, &nd & considerable de-
ficiency in blue and dark eyes, except in whooping cough
where blue eyes sre equal to their proportionsl repres-
entation in the genersl population. The light eye oc-
cupies an intermediate positicn, being in excess in
wﬁooping cough and diphtheria and deficient in soarlet
fever and measles. The conclusion would seem to be that
in scarlet fever, dipﬁtheria, measles and whooping cough
the medium-eyed child is more liable to become infected
than the dark-eyed child and, even more so, than the
blue-eyed child, the light-eyed child occupying an in-
termediate position as regards infection; the light-eyed
child seems to be more susceptible te diphtheria and,

whooping cough than to scarlet fever and measles.

B e e
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THE RECUPERATIVE POWER
of the

VARIOUS PIGMENTATION TYPES IN THE DISEASES CONSIDERED

- e wram e o wm

Throughout this section no attempt hes been mede to
separat€ boys and girls or Belvidere and Ruchill cases.

To determine fhe reéuperative power of the various
pigmentation types to the disesses considered, the num-
ber of.patients, the percentage of severe cases and the
percentage of deaths in each type have been tabulated.
The number of patients inoludes the severe cases and
deaths. The percentage of severe cases includes the per-
centage ofAdeaths. What have been termed the severe
cases will require further definition. In scerlet fever,
ﬁeasles and whooping cough, severity is indicated by the
incidence of complicatioms. The complicetions aere chief-
1y represented in scerlet fever by nephritis, arthritis,
adenitis and otitis media, in messles by laryngitis,
$i§noho pﬁeumonia, subsequent tuberculosis and otitis
medie, snd in whooping cough by convulsions, broncho-

pneumonisa gnd subsequent tuberculosis. These oomplioaQ
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tions indicsate the severity of the attack. In diphtheiia
however, there esre so meny ceses with a toxaemia consid-
erably above the average, which yet develop no actusl
complications, thet it hes been thought more accurate

to consider the degree of toxaemia without reference to
eomplications. In diphtheria, therefore, any ocese with
marked toxsemia, that is with a toxaemis more intense

then the average, hes been tabulated as severe.

1 RECUPERATIVE POWER AND PIGMENTATION OF THE HAIR

- .

Iuring & two years' experience of childrén in fever
hospitsls and before eny attempt had been made to arrive
8t any statistiosl proof on the subjeoct, I had formed,
~ more or lese unconsciously, the opinion thet the fair-

_ haired child tended %o be more severely sttacked by and

to succumb more readily to the ascute fevers and that the

rw;;@datkbhairad child tended to be less severely sttacked

-and ofrezed more resistance to the disease. How far

thiq im@rosaion is confirmed by fact will be seen from
the accompanying tables.
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Shawing the number of petients, the percentage of severe

eages and the peroentage of deaths in the various

hair eolonrs in the diseases considered

.................. -
Medivm PFair ‘Rod
- - o -
1109 360 94
17.4 20.3 19.2
3.2 5.3 3.%
404 ' 169 29
40.1 39.6 41 .4
10.6 12.4 3.4
367 184 25
16.4 23.9 20 :
7.7 13.6: 12 |

HAIR COLOUR
----------------------- Blsok | Dark
.............................. N ST
Boerlet Faver

Bumber of cases 1g 289

Porcentage of severe cases 8.3 | 1l4.2

Parcentage of deaths 0 2.1
@iphtharia

Sumber of csses 1 97

Percentage of severe cases ¢} 3L

Parcentage of deaths o 9.3
Hesgles

Number of eaaos 4] 85

Percentage of severe easas 0 16.4

Percentage of deaths ¢] 4.7
.............................. SRR N
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Whooping Cough = | ? %

Number of cases 2 | 35 10 73 10 |
Percentage of severe cases 0 |11.4 20 ! 21.9| 10 !

!
Percentege of deaths 6 o = 10 15.7; 10

O o i (o o T T T e T M e R e e e T e e e e e e e B e e G v e o= s o e e el = an -

It eppears that in each of the diseases aonsidered
the fair-haired children show the greatest percentage of
severe cases and of deaths, and not only is this so, but
the greater severity and higher mortality in fair-haired
children is marked snd constant. The only exception is
the slightly greater percentage of severe casss of diph-
theris in red and medium-haired children. Next, but not
80 prenounced, in order of severity and mortality comes
the red-haired class. Only in the percentage of deaths
in diphtheria, which is remarkably smell, and of severe
cases in whooping cough is this order changed. But the
low death rate in diphtheris is fully made up by the
large #uﬁbar of severe cases and the smell number of red-
haired ohildren with whooping cough renders the observe-
tion of little value. The severity and mortelity in med—
ium-haired ohildren ooccupies & mean between the high
severity and death rates among the fair-hsired and, in a
less degree, the red-haired children &nd the comparative-
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1y low severity and death rates among the dark and Jet
black-haired children. mh;s position is changed in diph-
theria where the fair-haired shildren have a slightly
smaller percentage of severe oases and red-haired chil-
dren & smaller percentage of deaths and in whooping
cough where the red-haired have & smaller percentage of
severe cases. As with the fair-haired but on account of
its smaller severity and death rates the position of. the
derk snd Jet black-haired children is marked and congbant.
The only exception is the lower death rate in diphtheria
and the lower severity rate in whooping cough among red-
haired children. |

To sum up the dark and jet blaok-heired child oc-
cupies one pole, the pole of less severity and mortelity,
the fair-haired and, to & less degree, the red-haired
child ocoupies the other pole, the pole of grester sey-
erity snd mortelity, while the mean is represented by
‘the medium-haired child. This will be seen conveniently
in Table 11, giving the hair colours in order of ascend-

ihg @severity and death rates in the different diseases
cehg;@e?eg.'

- e e e e



Giving fraom left to right the hair colours in order of

escending severity and death rates in the dimeases

considered
(1) SEVERITY RATES
HAIR COLOUR
Disssse
carlet Fever |Black| 'Derk  Hedium | Red  Fair
iphtheria Blaok | . Dark | lair Medium Bed | ‘
ia8les Blaok . Dark ! : ’!ediwn Red l'a.ir,
hooping Cough | Bleck| Red : Dark ; ladiun i I’;i:rg
S RO _{______: ______ ememee L ___________ J _____ i

(II) DEATH RATES

- . - -

HAIR GOLOUR
Scerlet Pever ' Black 1 Dark ned:lum] Red I Paix
iphtheria | Bleock | Red  Dark | Medium . Pair
leasles ' Black ' Dark | Medium , Red Fair

ocoping Cough Black | Dark Medinm ' Red | Fair

_______________ i-..___..-..—__-‘-_..-.._--.._-.--.‘-—-..-..-.._---__.._
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2 RECUPERATIVE POWER AND PIGMENTATION OF THE EYES

Showtng the number of petients, the percentage of severe
- osBes, and the percentage of deaths in the various eye

coloars in the diseases considered

EYE GOLOUB
------------------------------ oo - - - e e e . — - ———————
Dazk | Hediun | Light Blue
Scarlet Fever
Number of ocsses 280 (1156 331 | 97
Percentage of severe ceses 17.1 16.8 19 ' 20.6
Peroantage of deaths 1.4 3.6 4.2 4.1
piphtheri ‘ |
l _Q na‘ , l
Rumber of oases 106 | 2311 | 247 36
-~ Percentage of severe cases 35.8 37.6 ! 42.9 ' 30.6
Percentage of deaths 13.2 10.3 | 10.1 ' 8.3
: | !
..................................... LR U S




T Dark  Nedimm Light  Blue
............................................. f""'T""’
Measles f | |
Number of cases 96 398 146 | 21
Percentage of severs cases 7.7 17.3 22 . 23.8
Percantage of deaths 7.3 8.8 11 & 9.5
Whooping Cough } ; f
Bumber of cases 47 118 111 3¢
Percentege of severe cases  21.2  16.9 22.5 11.8
Percentage of decths : 10.6 7.6 12.6 5.9
! : f v
TABLE 13

vGivins from left to right the eye colours in order of

asoending severity and death rates in the diseases con-

sidered
(I) SEVERITY RATES
EYE COLOUR

Disease
Scarlet Fever | | Medium | Dark | | I.ight | Blu;
Diphtheria 5Bluo Dark Imadinm Lightf
Measles Medium |Dark \mght | Blue
Whooping cough ;Blue Medium | Dark | Tight 3 |

{ {

............... L, TR WY SRS NN I
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(II) DEATH RATES

- - m e

EYE COLOUR
Digesse .
Soarlet Fever Dark ' Medium ' Blue Light
Diphtheria . Blue | Light | Meﬂium Dark
Meaales | Dark Madium’ Blne Light
Fhooping Gmu§1 Blue' - Medium | Dark | | Tight
- - - - - 4—___-2_-__..4 ....... : ~_~____-_§-_____j_-‘___: —————— 1

Teking into consideration the conclusions drawn be-
tween the severity and mortality of the diseeses and the
piguentation of the hair, it should follow by snalogy
that the @ark—eyed and the light and blue-eyed children
should ocoupy the extreme poles, the dark-eyed that of
less severity and mortelity end the light and blue-eyed
that of greater severity and mortality with the medium-
eyed ohildren representing the mean. As will be seen
from Tgble 12, this»would hardly be accurate in detail.
on the other hand, if we group together the dark and med-
ium-eyed ohildren snd the light and blue-eyed children
it is féund (Teble 14) that the dark and medium-eyed
group represent the less severity and mortaiity, while
the 1light and blue-eyed group represent the greater sev-
arity and mortality. The only exception to fhié is the
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death rate in diphtheria which is slightly lower in the
light and blue-eyed group. When the eye colours are con-
sidered separately, however, the conolusiqn is not so
definite. The dark-eyed child has not the same advantage
over the medium-eyed child as the dark-haired child has
over the medium-haired child. Only in the death rate in
scarlet fever is there & decided advantage, and there ié
also 8 slight advantage in the death rate in measles and
the severity rate in diphtheria. In the other diseases
both the severity and death rates are lower in medium-
ayéé children, but the difference is not great. The
light-eyed child shows the highest severity and mortal-
ity, the only exceptions being the severity rate in
scarlet fever and measles, which is rather lower than in
blue-aeyed children, and the death-rate in diphtheris,
which is rether lower than in both medium &nd dark-eyed
children. The blue-eyed child is not at all congtant;
in diphtherias and whooping cough it has the smallest
severity and death rates, wheress in scarlet fever and
measlaé 1t has the greatest percentege of severe cases
and, with the exception of light-eyed ohildren,df deaths.
It would seem therefore that the advantage is still in
favour of the medium and dark-eyed children, but that the
blue-eyed children are not so liahle to severe attacks

of diphtheria snd whooping-cough.
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Shawing the number of patients, the percentage of severe

oases and the percentage of deaths in dark and medium

oyed children grouped together and 1light and blue-

eyed children grouped together

- -

z Disease

se | Derk & Medium ILight & Blui

;i_-—-------—--—--------——--—--’——..-——-_-——-.———_-—_-_--.——-—

ﬁcarlet Fever
. Number of cases

Percentage of deaths

Diphtheria

' Number of cases
Percentage of deaths

@Masles

Number of ocages

Percentage of severe cases
Percentage of deaths

o o v o e . . - - — =

Percentage of severe cases

Percontege of severe casaes
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Disease Dark & Medium | Light & Blue{
_________________________________________ £
hhooping cough |
Fumber of cases 165 145
Porcentage of severe cases 18.2 20 ;
Percentage of deaths 8.5 11 f

| 3. RECUPERATIVE POWER
AND PIGMENTATION OF THE HAIR AND EYES COMBINED

The vaiious combinations of hair and eye colours are
80 numerous and the number of ceses in some combinations
80 emall thet only the three main ones have bheen consid-
ered here, namely, the dark-haired children with dark-
?‘;gqu, the medium-haired children with medium eyes, and
 the fair-heired children with 1ight eyes.
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Showing‘the number of patients, the percentage of severe

cases and the percentage of deaths in the three main

heir and eye combinations

e - - - - e we we we e

jSoaflet Fever

Rumber of cases

Percentage of severe
cases

Porcentage of deaths

Diphtheria

Bumber of cases
Percentage of severe
cases

—— - - =

Dark hailr &
dark eyes

- 18.5 |

.Percentage of desths

maasles

Hamber of cases

Percentage of severe
oases

Percontage of deaths

Rt et T apunp—

Medium hair &
medium eyes

826

16.6
3.6

. - - . =

- En R e o e A G S L M e s e e e m e A e e e e R e e T e e M e e - e B e Y e e e - = e o

Fair hair &
light eyes;
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| Dark hair & Mediwn heir & | Feir hair &
derk eyes { medium eyes light eyesé

T T e B e e R e e e S e e e e e e e e e e e e S e e e By e e e m e e e e ] S e B e e e e e

Whooping gsoukh

Humber of ceses 16 89 f 39
Percentage of severe;
ce.ses 12.5 19.1 28.3
Percentage of deaths{ o 7.9 7.9
(L N S S |
TABLE 16

- — -

Giving from left to right the combined hair and eye col-
| dnié in order of ascending saierity and death rates
~in the diseases considered

R e i oy —

Di Bﬂﬁgﬂ
Scarlet fever  Derk derk | Nedium medium | Fair 1igh 1ight
iphzheriq Dark dark fmadium medium lFair light
oaflies

Whooping ammﬁ

- e e e w w W -

Dark dark | Hedium medium Fair ligh

oo e e e

| edium medium fnark dark |  Fair 1ighﬁ
1 t
:

hciaihadhaibodldhalh o dE L S Tl e U
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N

(II) DEATH RATES

P

Diseaae
oarlet faver ; Dark dark Maaium medium Peir light
yiphtherie Medium medium | Dark dark . Feir light
eagles | Derk dark | Medium medium Fair light
coping Cough: : Dark da.rk ; Medium medium - Fair light
| I

From tables 15 and 16 it is seen that the result is
striking. The derk-haired, derk-syed children ocoupy
ene pole, that of less severity and lower mortality; the
fair-haired light-eyed children occupy the opposite pole,
that of greater severity and greater mortality, and not

~only 1s thie so but the greater severity and grester mor-
tality in the fair-haired light-eyed e¢hild is marked and
econstant in each of the disesses considered. The medium
heired medium-eyed child occupies the mean bhetween these
poles. !he only exceptions sre found in messles where
the medium-haired medium-eyed children show & smaller
percentage of severe cases and in diphtheria where they
show & slightly emsller percentage of deaths than the
dark-heired derk-eyed children.

It bas been found then that the dark and jet black-
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haired children oppose greater resistence to the diseases
than the red-haired children and, eveﬁ more so, than
the fair-haired children, while the medium-haired chil-
dren oceupy 8n intermediate position. It has also been
seen that the medlum and dark-eyed children are less
severely attacked than the 1light and blue-oyed children
end, further, that combining the_hair and eye colours
thé dark-haired dsrk-eyed childrén show considerably
more resistance to the diseases than the fair-haired
light-eyed children, with the medium-haired medium-eyed
ochildren occupying an intermediafe position.

From this it must be concluded that the dark-hsired
dark-eyed type have higher recuperative powers and offer
greater resistance to the diseases then the fair-haired
1ighf-eyed type, &nd that, in the various gredations be-
tween the extreme dark end extreme fair types, the oloser
the type spproximates to fair, the less recuperstive
power it has and the less resistence iz offered in the

diseases here considered:

- e s
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SPECIAL CASES

- o - -

1l - The ineldence of nephritis in the various pigmente-

tion types in scerlet fever

- - -

Showing the number of ceses and the percentege develop-
ing nephritis in the various hair and eye colours in

socaxrlet fever

e e o -

(1) HAIR COLOUR

D e e o -
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umper of cases 8 :
[Percantage with nephritis o L9 2.7 2| 4.1

o - e - o W —
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(2) EYE COLOUR

umber of cases 213 833
ercentage with nephritis 2.3; 2.3

The possible connection between the pigmentation
of the hair and eyes &nd the skin has already been con-
gidered. The type of skin, as one of the chief excret-
ory systems in the body, might be expected to have an
effect on the incldence of,nephritis. In 1295 cases
of scerlet fever in Ruchill Hospital 32 or 2.5% suffered
from tiue scarlatinal nephritis. In Teble 17 the per-
centages of those occurring in the various pigmentation
types are glven. The aevidence is not very conclusive,
but hete”again the darker type seems to offer more re-

sistance.

2 . The incidence of parslysis end the necesaity for
Traghectomy in diphtheria.
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Showing the number of cases and the percentage develop- °*

J ing subsequent paralysis, also the percentage requir-

ing tracheotomy performed, in the various hair and

eye colours in diphtheris

- -

—— e = .

(I) HAIR . COLOUR
R Black | Dark | Medium | Fair | Red
Funber of ceses 1 |78 | 303 134 |19
Percentege with paralysis ¢] 6.4 3.9 4.5 | 10.5
Parcentage requiring tracheotomy O 5.1 4.9 6 10.5

(II) EYE COLOUR
T Dark | Medium | Light | Blue
Number of ceses | 86 | pa2 178 29
Percentage with paralyasis 4.7 | 4. 5.6 3.5
Parcentsge requiring trachectomy 4.7 3.7 7.9 6.9
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(III) HAIR AND EYE COLOUR COMBINED

- W

I_-__--_-——-.»——-v——_———--—_-—-—«-———-—-——_—-—--——-———-——-———————

Number of cases 31 | 169 73
ercentage with paralysis 9.7 ' 3.6 ; 4.1
ercentage requiring i

tracheotomy 3.2 : 3 i 4.1

i
_-—-—————-—————'-—’-——-—l----n——-—-—-—--'—————Q-——-—‘——'——--’—--—

The poésible association between the ectoderm and
pigmentation has already been mentioned. The peripheral
nerves being ectodermel in origin, it was thought that
some relatignahip might be found between the incidence
6£ paralysis iﬁ diphtheris and the pigmentation of the
hair and eyes. The evidence &gain is not very conclus-
ive. In Table 18 the percentage of cases With subsequent
paralysis, chiefly palatal, and the percentage of ceases
requiring tracheotomy in 535 children suffering from
diphtherie have been tsbulated with reference to the
colour of their hair end eyes. The figures bear out
what has slready been sald with regerd to the severity
of the disease, the dark and medium types being less
severely attacked; exceptions to this are found in the

high percentage of cases of perelysis in dark-haired
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and in dark-heired derk-eyed children and in the low

pPercentage of cases of peraslysis in blue-eyed children.

PIGMENTAPION AS A FACTOR IN RACE SELECTION

By comparing the percentzges in esch heir oT eye
class of the total number of severe cases with recovery
with the percentage of that elsss in the genersl popula-
tion, an indication is given as to how far that oclase is
handicapped by subsequent disability after severe ill-
ness, and by comparing the percentages in each class of
the total number of deaths with the percentage of that
cless in the general population, an indicetion is given

as to how fay that class is selected for extermination.

. .The effect of selection 18 so much alike in each of the

ilaeases coneidered that it is unnecessary to consider

‘them separately.
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(I) HATR COILOUR

Showing the percentages of the various hair eolours in

the general population and in hospitel patientas, also

the percentages in each colour of the total numbex

of severe ceses with recovery and of deaths

- - - -

-
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~ [Pergentage in general population
‘Belvidere & Ruchill areas
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Bcarlet revar

Percentage of total. 8evere
cases with recovery
Percantege of total deaths
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Percentage in hospital patients .6
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Diphtheria

'Peroentage in hospital patients
Percentage of total severe
cases with recovery

Percentage of total deaths

T e e - - - .- —-—.———m e -

Percentage in hospital patients

Percentage of totsl severe
cages with recovery

Percentage of totel desths

Parcentage in géneral population

Ruchill ares only

. Neasles, Ruchill only

Percentage in hospital patients

Paroentage of total severe
csses with recovery

Parcentage of total deaths
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65.6
63.3
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'Fair Red
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!ible 19 shows that the medium-haired eleass is un-

doubtedly aelectbd both for handicap by ite greater num-

ber of severe ceses with subsequent disability, and for

extermination by its greater number of deaths.

Ehia is the case in,avéry one of the diseases con-
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eidered, but to & less extent in measles where the fair-
haired class suffers more severely. At the expense of
the medium-haired snd, to & much less extent, of the
fair—hairod, the black and derk-haired cless ig least
selected for such handicap end extexmination. The fair-
h@ired and thg rqd—haired class suffer about equelly,
the fair-haired rather more and the red-haired rather
less than their proportional representation in the gen-
.eral population. In meesles, as has been mentioned, the
tair-haired oclass suffers most severely.

This result is somewhat at variaﬁoe with the ides
aommonly held that the fair-haired class is beiné ex-
terminated in the to'ﬁs. That there is some degree of
adverse selection is obviocus from Table 19, but'there is
yot more adverse selection among the medium-haired olaes.
It would seem therefore that the current beliefs of the
inability of the fair-haired person to stand the town
1ife is not supported to sny great extent by faver sta-
tistios. | |

Iouhar? found that there wes a positive correlation
betwqeﬁ the death rate and medium hair, snd another be-
tween the death rate and dark eyes in Sootlend’ This

S TR R e R N e M Y M N M e MR L M L RS T R e S e S e WS S S e R A e S e - Y e v A T = e e e en S G e e W e
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result; he states, was to be expected since density is “
similarly associated with colour and the denser the pop-
ulation, the greater the death rate; the denser the pop-
ulation the greater the excess of medium hair, and there-
f@:o_thq,grqgter.the excens of medium hair, the greater
_the death rste. This, however, is obriona1y_nbt the
sole factor, as it is found that the rate at which med-
1gm¥haired children develop infectious disease isg son-

 8iderably grester than the average.

(II) EYE COLOUR

- o - u e -

- o -

_Showing the percentages of the various eye colours in the
'”é;§§?§1 population and in hosp;ta;_patienxg,yalgogthq
-percentages in each colour of the total number of

severs cases with recovery and of desths

- - -

.....

--——-——--—-s--—---o--_--_—--———---——-—---p-—--------_——--——---—.‘

...._____-__—-———--——————-—_-—-———-—-_——_--—--'._--—-———-—-—;—-—-&-- i

Percentege in general population Hﬂi

Balvidere & Ruchill Aress 24.5 | 34 20.3 | 1.2




Teble 20 shows that the

effect

R Derk | Medium | Light | Blue
T N W o T - > e e - v W T ] o o = e - . e A e r _____
Soarlet fever |
Percentage in hospital patients 15 62 17.8 : 5.2
Percentage of total severe i
cases with recovery 16.8 | 58.4 18.7 6.1
Parcantage of total deaths 6.2, 65.7 21.9 6.2
................................. LS U S BN
Diphtherie
Percentage in hospital patienta§ 15.2 4 35.3
Percentage of total severe |
cases with recovery 128.1  42.9 40.9 4.1
Percentage of totsl deaths 18.9 | 43.2 33.8 4.1 |
it itttk i bl bl D ettt e ————— ;
Whooping cough | f i
Pergentege in hospital patients 15.2 | 38,1 | 35.8 |11
Percentage of total severe ‘ ;
ceges with recovery ' 17.2 38 38 6.9 |
Porcentege of total deaths 16.7 | 30 46.7 6.7 !
Percentege in genersl population ;
Ruchill area only | 24.4 32.4  Bl.2 1
Nogsles, Ruohill only |
Parcentage in hosgpital patients 14.5| 60.2 . g
Percantage of total severe j |
cases with Trecovery B 16.9 | 54 85.4 4.8
Percentage of total deaths 11.7  58.4 26.7 3.3
...... I i

- - -

of selection in the
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various eye colours follows eclosely thet of the heir col-
ours. The medium-eyed olaes by & very large margin is
selected both for handicap by its large number of severe
cases with subsequent disebility and for extermination
by its large number of desaths. The only exception to
thie is in whooping cough whers the light-eyed olass suf-
for more severely. With the exception of the light-eyed
class in diphtheria and whooping cough the other eolours
811 suffer less by hendicsp or extermination than their
proportion in the genersal population, and this bappena
at the expense of the medium-eyed class.

Hext to the medium the light-ayed class is éelaetod
for hunaioap and extormin&tion, the d&rk—ayed less eo,
and the blue-eyed least of all. This order is maintain-
ed throughout with well marked dégrees‘of d1m1nntion of
@d!éraomaéleetion,frem_thh medium-eyed to the blue-eyed

Ql&ﬂﬂ .

| (III) EAIR AND EYE COLOUR COMBINED

Eh&Aaffactbor aéioction on the race with regard te
kalr and eye colour eombined ia not at present posaible
a8 no statisties are available of the different combina-
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tions of heir and eye-colour in the sohool ohildren of
Glasgow.

In connection with pigmentation ana the soverity
of theso disesses, the following facts given by clama'
are of interest. "Scarlet faver", he states, ‘13 essen-
tislly a disease of temperate elimﬁtes.‘ In the tropies
1tzis almost unknown. The influence of rsce is uncer-
tain. Paople sé ethnologically distinet as the Chimese,
the natives of South Africs end the inhabitants of the
principal Europeén oonﬁtries all suffer considersbly
from the disease. But it is oerfain that some races are
mero susceptible tham others. Ehe statistics ofhreeent
, censuses in the United States of A*arina tend to show
thet tho disease 13 less pravnlant and 1ess,fata1 among
thq_negrees_anﬁ Red Inaiana than smong the whitea. In M

. e T e G S e e e TR R W W T e B e e e e G e Y R e e R S M S R e o BN G M e e e e e e B e

X Clemow, The Geography of Disease
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the few ceses of gcarlet fewer observed in India, almost
&ll have oecurred among Europeans, and & very smsll num-
ber in netives of the country. Im Egypt the disesse is
rare. but the infeotion is not infrequently imported,
snd when it does sttack Egyptian children is of & mild
ekeracter. |

Diphtheria bears & close resemblsnce to scarlet
fever in its distribution. The influence of race has
never been fully determined. All the great divisions
in the human family, including pﬁre Hongole and full-
blocoded negroes, seem to be susceptible to the disesase,
though probably both their susceptibility to attack and
their power of recovery vary greatly. 1In China, for ex-
ample, the disease is seid to be much more intense and
‘fetal in natives than in Europesn residents, while in
the United States the white races suffer much more than
the black. B

Neasles is one of the most widely prevelent of all
diaeasés. In its relation to race, it appears to be as
indifferent as in its relation to most other external
conditions. All rases are susceptible, snd it seems te
be as capable of attacking the Chinamen, the Hindu and
the Hegro &s the European. It’lppeara, on the ihole, to
be dedidedly less common in the Africen Hegro than in

most other rsces.
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"Whooping cough has an extremely wide distribution.
Racial susceptibility appesrs to be a factor of little
- importance, for sll races are affected, though some more
severely than others. In the United States the Hegro
’inhabitants fall viotims to it much more resdily than
those of other rmces."
w It would appear from Clemow's facts that scarlet
fever and diphtheria are less prevalent and less fatal -
smong the darkly pigmented races, but on the other hand
me&sles and whooping céngh seem to be equally severe,
irrespective of eolour. |

It seems that the statistics om pigmentation on

which the results of this inquiry are based as regarde
sﬁseeptibility and reeuperative power, although probably
| holding epproximately for the Europesn races, do not
- necessarily hold good among othér Teces. The dark-hair-
ed Chinaman, for instance, suffers more saverely from
diphtheria than the Zuropean. It would be unwisa, there-
fqra, to draw: any éonoiuaions by analogy as to suscep-
tibility and recuperative power 1n these fevers amang
the varions races. aocorﬂins to their pigmentation.



69

CONCLUSION

- -

From the séatistioa already given it has baeen shown
1n,th§ four acute fevers here sonsidered, namely, scar-
let fever, diphtharia, measles and whooping oough, that
&mqns_@}asgoyvsehool-ohildren, |

1 The medium-haired child is more liable to become
infected than the red-haired and, much more
80, than the dark-haired and jet black-haired
child. The fair-haired child ocoupies an in-
tormediate position as regards infeotion

2 The medium-eyed child is more liable %o become
- infected than the dark-eyed and, mmeh more so,
than the blue-eyed child. The light-ayed
child ocoupies an intermediate position as re-
gards infeotion. The light-eyed child appears
to be more susceptible to diphtheria and whoop-
ing cough than to soarlet fever and measles.

8 The dark-haired and jet-black-haired child has
“higher recuperative power than the red-haired,
and, mach more so, than tha fair-haired child.
The medium-haired child occupies an intermed-
late position as regards recuperative pawer.

4 The medium-eyed and dark-eyed ohild has higher
- recuperative power than the light-eyed and blue
eyed child. o ,

5 Comblning the hair snd eye colours the dark-hair-
ed dark-eyed child has considerably more re-
guperative power than the fair-haired light-
aeyed child. The medium-haired mediumm-eyed
ohild ocoupias an intermediate position 8s re-
gardas recuperative power. .

6 In the verious gradations between the extreme
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dark snd extreme fair types, the closer the
type approximates to fair, the less recuper-
ative power it hes and the less resistance it
offers to the diseases.

- 7 The medium-haired class is undoubtedly selested
both for hendicsp by ita greater number of
gevere cases with subsequent disability, and
for extermination by its greater number of

- dqaths. The jet blaok and dark-haired class
is least selected for smoh hendicap and exter-
mination, while the fair-haired olass is seleot-
- od rather more and the red-haired class rether -
.1:agithan their proportion in the general pop-
ulation.

8 ?The medium-eyed class is undoubtedly selected
"beth for handicsp by its greater number of sev-
ere cases with subsegquent dissbility a&nd for
extermination by its greater number of deaths.
The light-eyed cless is next in order adversely
selacted, the dark-eyed class less so and the
blue-eyed class 1eqa¥ of all. o ‘
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SCARLET FEVER

Buahill and Balvidere oasqs.' Iotq11number, 1864

HAIR COLOUR
REEEE ii;&i']i;;i"iéii;; Fair | Red
Aaml nunbers 12 289 1108 360 94
Theoretical numbaers 22 507 842 399 94
Adotuel percentage .6 | 15.5| 659.4 19.3 &5
rhaoretioal paercentage 1.2  27.2| 45.2 21.4 6
Eevare Cases
‘A¢tual numbers 1 35 | 167 i 54 @ 15
Percentage of total .4 | 13.4, 59.9 ' 20.6] 5.7

Beynaqtage of same colour | 8.3 | 12.1| 14.2 15 | 16
,Deaﬁ’ ’ | |

Actual numbers

o | 6 36 19
Parcentage of total 0 9.4/ 56.3 . 29.7
Parcentage of game colour 0 2.1 3.2 &,

btk et ol d L R R S,

———---————.——————-u_.——‘--—-———;—--——---———--———-————-

Ehe 8evere cases 4o not include daatha

- .



Aotual numbers
fheoretical numbers
Actual percentage
Theoreticael percentage

evere gases

Actugl numbars
- Percentage of tetal

Peroentage of same golour

deathy

. Actual numbers
‘Peraentage of total
Percentaga of seme calaur

- e -

- s e i o > o g

U - Y R B Wm TR e NN W e S e R e - R

- o

Medium | Light | Blue
1156 331 9%
634 6564 209
62 17.8 6.2
34 0.3 | 11.2
153 | 49 16
58.4| 18,7 6.1
18.2) 14.8 | 16.5
4R 1 14 4
65.7 ) 21.9 6.2
]

-~ -
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EAIR AND EYRE COLOUR CONBINED

- e

. BAIR COLOUR

Dark Mediwm |  Feiy  Read
d (ineluding black) e ‘
E Ey-a X e | _,,]__,.A,_,,._m. e e [ .
Eum- sev- Kun- sev- Kum- | sev- Ham- | sy =

bers ere desths bers ere deathe bers ere deaths bers ere deaths
bark 145/ 16| 2 117, 25, 1 |11, 1! © 7 2| 1
Medium | 133 | 18| 4 |26 107 B0 [133 | 19| 7 64 9| 1
Bight 18/ 1| o |180| 20| 5 [165 | 24| 8 18] 4| 1
Blue 5/ 1| 0 | 5| o0 |51 10| 4 5/ 0| 0
\’... _____ b o ol -l - - - - - - -l - ol - - - [ | S i
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DIPHTHERIA

- - -

- Ruohill and Belvidere Cases. Total number, 700

HLIR GQLOHR

W SR G W e R W W G e - R Y e W . e W e --—----——---————-—s-— - - .

—————————————————————————— ‘—--—-——L-——--——-——‘:————-———‘)—————-————-
y ! % :
Aotual numbers 1 97 | 404 169 | 29
Theoretical numbere . 8 [ 191 1 316 150 35
Actual percentage PoW1 0 183.9 | 57.7 | 24.1 4.2
Thﬂoretical percentage | 1.2 | 27.2 | 45.2 K g1.4 5
! I
; |
|
Severe cases ! !
Actual mumbers 1o | 22 119 | 4 @11
Percentage of total i 0 11.1 60.2 23.2 5.6
0 22.7 29.5 27.2. 38

Percentage of game colonq

Deaths ‘ |
| :
Aotual numbers 0 ,! 9 2l 1
Parcentage of total 0 | 12.2 58.1 | 28.4| 1.4
Percentege of same ca:o:l.em.I 0o ; 9.3 | 10.6 | 12.4| 3.4
_______________________________ L-_--_-_-----_-___-___-__-_‘
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'EYR COLOUR

- e -

T [5£;i"'i£ii£;'['iié£%1"£i£2
........................................ i W

Actusl numbers . 106 | 311 | 247 36

Thaeoretical numbers 171 238 212 79
Aotusl percentage 16.2 44 .4 35.3 5.1
mhooretieal rercentage 24.5 34 0.3 | 11.2

Severo cages

‘Aotusl numbers ' 24 85 81 8

Percentage of total 12.1 | 42.9 40.9 4.1

Percentage of ssme eolour| 22.6 27.3 32.8 | 22.3
Deaths

‘Actual numbers 14 | 32 25 3

Percentage of total .1 18.9 43.2 33.8 4.1

Parcentage of seme eolou: 13 2 10.3 10.1 8.3
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HAIR AND EYE COLOUR COMBINED

———— - o . e

I Dark Medium Fair " Red
(including black) ’ . -
Num- |sev- Num- |gev-| Fum- sev- Num- |sev-
bers ere /deaths bers jere Besths bers ere deaths| bere |ere deaths

. ] ----------- I A I
40 | 10 67 10! 9 7 2 (¢ 2] 2

........ J-_..;_...i-..__..‘..-.-_-_-_--J.-__-J,--_ P, _f—-_—‘—--—f-"—_



79

HRASLES

Ruchill ecases. Total number 661

HAIR COLOUR

- - - -

- -Aetasl numbers 0
Theoretical numbers 7
Actual percentage 0
Theoretical percentage 1

Severe casges

" “aetusl numbers
Porcentage of total
Porcentege of asme colour

@00

Deaths

'Astual numbers
Parcentaga of total

°0

e - e - — e ——— - -~ ]

10
15.9
11:.7

-

"
- -

Parcentage of same cglaaj o

TR N e SV N T e R R M e e e e e = e e e o - = o

19 | 2
30.2 3.1
10.3 8

L B ol X ISP



.-y o -

-n-—-—————-————-——-—-——----—--—-f—— ——* ——————————————————
Actusl numbers g6 398 146 21
Pheoretical numbers 161 215 206 79
Aotusl percentage 14.5 60.2 22.1 3.8
!hgoretioal percentage 24.4 32.4 31.2 | 12

7f8;tar _oeses

Actual numbersg ° 10 34 16 3
Parcantage of total 15.9 54 86.4 | 4.8
Percentage of same golour 10.4 8.5 11 14.3
Tnaaths
| Actusl mumbeze 7 35 16 2
Pevpentags of total 11.%7 58.4 26.7 3.3
rercentaga of same caolour 7.3 8.8 11 9.5




8l

HAIR AND IYE COLOVE COMBINED

- am - - -

HATR COLOUR
-‘-‘-°—--’-‘?-f; ------- P—""———.-—*—-—?--r‘—“‘-ﬂ".—""q"f”.’"‘-".”; """"‘"9""%’?1"\‘ """"
Dexk Medium Fair ~ Red
(ineluding dlaek) - - | - .
. me ‘ ) . , S . -
Colour | Num- |sev- Nun- sev- Hunm- aqv-i Num-| sev-
- | bars jare fesths) bers |aye eaths| bers ere deaths| bers ere |deaths
lnddhath el e R e e e bl ol L R -——----—-'-'- ——————— r-ff*d ———————

Dark & | 6
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NHOGElﬂé GQUGK

iy -
9-—,-¢q- .

Belviders end Ruchill oases.

H&IB COLOUR

‘-Aetnel -numbers
PTheoretical numbers
.aﬁn!i percentage
,_mm'eal percentaga

Aetual mumberg
Porcantege of total .
_rexeantage of aame colour

Desths

~ Astual numbers
Be:cantasq of total .
Farcentage of same celan

A D e e e e o e e - - .- -

°ooo

Total nunmber, 310A

-

190 73
140 - |66
61.3° | 23.6
45.2 |21.4
19 6
65.6 | 20.7
10 - " 8.2
19 110
68.3 | 83.3
10 13.7

. 000
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CELTR D L3 BEVE EII canaun R

"""""""""""" Derk | Medium| Light| Blue
Aatual avabers e 18 | 111 84
!hnorotieal numbers 76 105 94 35

Agtual pergentage 15.2 38.1 6.8 11
!heorotical prercentage 24.5 34 0.3 1l.2

Severe cases

~ Aetusl numbers 5 11 | 1 8

- Percentage of total 17.2 Z8 28 6.9
Percentage of same colour/10.6 | 9.3 . 9.9 5.9

-a@vthh
Aotual nnmhara 5 9 14 2

| rarwantaaq of geme colour 10.6 7.8 -i8.6| 6.9

I SN N S NOURI S
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HAIR AND EYE COLOUR COMBINED

LA T

———————

HAIR COLOUR

| varx | meatmm | Fair
un- sev- Eun- aev- Fum-  sev-

-’_era ere deatha bers ere Tleaths bers | ere deaths
ittt eafhadaiad ol ool R Dl ) i bl il il ol R ed rr‘-——‘rr —————
16 |2 o 3 | 3| 5 1.0 |0
8 |0 0 89 | 10 4 19 | 1 2
5 1 | 0 61 | 6| 6 |32 4 |7
8 1|0 10l 0| 1 |14 1 |1
I S A SR I IR SR I,

- e o e O S wm m wn ww

- oy -

- e - ]




