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I. INTRODUCTTION.

The Cancer Problem is still one of the most
urgent questions of the day, and one of the most
obscure. This does not arise from the want of
investigators cr interest in the causation‘gnd
treatment of the disease, for many of the most
eminen* medical men have given their undivided
attention to it, but rather from the fac* that
very few theories, when pu*t %o the tes*t, have
proved absolutely feaslble.

My own interesgst was first turned in the
direction of fancer by the fac* that such well-
knowEﬁfughorities as Doctor Kenwood of London
and Doth?ﬁ%eatson of Glasgow have both within
recent years urged the importance c¢f a careful
study of the statistical side of the problem on
the part of Medical Officers of Health and others
similarly situated. Although statistics alone
would have a very limited value when confined to
such a small area as the County of Moray, which it
is my lot to supervise medically, there were other
reasons that made me. feel impelled to investigate
the subject cf cancer as 1%t occurred in Morayshire.

In the first place, in my capacity of Medical

Officer/
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Officer of Health for the County, 1 had regularly placed
before me the number of deaths from cancer in the
various districts, and from a mere interested obser-
vation of the fact that there were more deaths from canﬁer
in some parts of *‘he County than in others, I érrived_
at the desire to have exact details of its distribution
and set about gathering statistics on *he subject.

There was, however, another factor which in-
fluenced my decision and that was)thatx in a survey of
some comparatively recent returns of the Registrar
General for Scotland, it was noted that in the neighé
bouring County of Wairny the death-rate from Cancer
was by far the hicghest in Scotland.

Nairnshire is geographically and in social
circumstances so much akin to the rounty of Moray,
that a superficlal observer could find no apparent
reason for such a difference in mortality. The two
counties border on one another for some distance. They-
are both largely pastoral and agricultural areas.

The southern parts are both hilly, while towards

the north, they are more or less level. Both

County towng are situated in the flat part and on
rivers, and the two counties have scattered throughou*
them rural villages or small towns of a similar kind.
The population is mainly agricultural, the people
living in the same way and having common interests,

while the so0il in each county is richer in the low-

lying/
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lying parts and light in the southern hills. The
resemblance being so great, the necessity for probing
beneath the surface for some explanation of the higher
mortality in the one county than in the other makes
itself felt. It may, however, algso be stated that,
although the Counties of Ranff and Moray show a lower
death-rate than that of the neighbouring county of
Yairn, they are among *he highest in Scotland.

It is now generally recorsnised that the problem
of fCancer has an important bearing on Public Fealth,
ag it is well known that it is on the increase in
this country as well as in many others. Any measures,
therefore,Tthat would tend to lessen the incidence
of the disease would be a forward step in the ad-
ministration of Public Fealth, and it is in *he hope
that i* may help in *this direc*ion, and throw some
light on the natural history of the dread disease,
that I have endeavoured to show how Mancer as it oeccurs
in Yorayshire conflicts or agrees with other statistics
concerning it, and to make observations thereon.
The various merits or demerits of cancer theories I am
not in a position to discuss, but it may not he out of
place to briefly mention some of themn.

1. The hypothesis of Thiersch and Waldeyer.
They held that cancer was caused hy the loss of res-
training influence of the connective tissues, making
the group of cells so liberated independent for *he

future/



4,
future, while the power of continuous growth was
believed o be inherent in the cells themselves and
to show itself when free from the restraint of the
connective tissues.

2. Cohnheim supposed the origin to be from
isolated embryonic cells which were not used in the
building up of the body andhad a latent power of
growth.

3. Ribbvert's Hypothesis. This in subsgtance is
very similar to that of fohnheim, bu* he seemed to
hold that the rudimen*s of *he disease may originate
from the normal tissues by inflammatory processes.

4. The fourth hypothesis, however, 1s of a very
different nature, and treats cancer as an infectious
or parasitic disease. A belief that cancer was
caused ty a parasite has come down to us through all
the ages just as the disease 1%self has come. That
belief was embodied in the very name "cancer", and
still is in the presen* day when convenlence is *the
main reason for its retention in use. This idea
was quite familiar ‘o those to whom we owe our know-
ledge of malignant growths. To-day, onE belief is
that cancer is caused by the entrance of a parasite
into an epithelial cell, thereby conferring on the
cell or cells affected the powers of proliferation
which are recognised as characteristic of malignant
new growths., Nothing, however, has yet been broucht

forward/
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forward which could justify a close analogy between
cancer and any of the other infectious diseases.
The question at issue would seem %o be’whether cancer
arises through a modification of the formative process
or whether it is a result of stimulation by a parasite.
If it be due to the first theory, why is it that cancer
occurs more frequently in some trades or districts
than in others; and if it be due %o the second, *hen
it would seem tc point to the fact tha*t there 1s some
element in the environmen* of the sufferer which causes
the disease. |

This brings us *c ancther suggestion, based on a
parasitic or fungcid origin, viz: dreen's , and which,
ags it applies to rural areas, is worthy of some des-
cription. Rriefly, Green's observation, based on the
local and occupational incidence of cancer is *that *he
disease is caused, or at least promoted, by certain
environmental conditions which favour *he growh of
cancer. This condition he further shows by bringing
forward many interesting facts to be the presence of
sulphur or its compounds in the air, causing a dryness
of the skin with absorption of oxygen and thereby
favouring the attack of a cancer paragite or fungus.
It is a well-known fac* *that plants treated with
sulphurgﬁgd»mamure are extremely liable *o contract

tumours/

"The Cancer Problem". 2nd Ed. 1912 by C.E. freen
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6.
tumours which in many respects resemble those of man.
Moreover, Mr. Green states also *that, almost without
exception, so far as his investigations have gone,
houses in which cases of cancer have occurred have
had badly-drawing chimuneys or were exposed to smoke from
outside chimneys. The products of coal combustion,
as is well known, are largely made up of sulphurous

acid,

sulphur dioxide and sulphur trioxide. In the
event”;;";ﬁokey or badly working chimneys, ‘much of
these products, instead of being carried off, remaing
in the room and impregnates the air.

Dr. Beatson of Glasgow holds that cancer is
allieé\;; reproductive tissue, that some stimulus
modifies *he cells and *that they consequently pro-
liferate.

From a consideration of *he various theories
that have been put forward to account for *the origin
of cancer, it seems to me *hat sufficient distinection
has not been drawn between what one might term the
predisposing or exciting causes, and the direct
cause. As I have just said, *he predisposing
causes are likely to be numerous, for example, all

forms of irritation, chemical and physical; heat,

light, injuries, X-rays, dietary, &c. are merely

factors which may predispose *o the disease, and

-ag such would be unable alone *o produce malignancy.

The very fact that, in certain districts, instances

of/
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of which I hope to give in Moray, *here is a marked
difference in the prevalence of cancerous growths,
is to my mind an indication that the origin may

yet prove to be an external one. From want of
opportunity, it is impossible for me to enfer into
the many prevailing idéas which have been demohs—
trated chiefly by experiments and laboratory methods,
but I hope my study of the distribution and
incidence in my own area will show that they can
only be properly accounted for on the assumption
that we are dealines with some external ecausative

factor.

II. THE GEOGRAPHICAL DISTRIRUTION OF CANCER

THROTIGHOUT THE WORLD.

Before discussing cancer as it occurs in Moray-
shire, however, it may be of some interest and
utility to survey briefly its distribution and
occurrence throughout *he world generally.

The followihg Table éhows the death-rate from
cancer throughout the world, calculated per 1000

of the population.

8ountry Av. Year.
1901-05. 1909.

England and :
Wale‘SQCQCIOOQU..-. O.86...l0.‘...0.....lll 0095

Scotland/
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country. Average. Year.
1901-05. 1909.

Scotland.....l.l.l.'o.ssoO'QODIOODDQQQOQOOOO 0094 (1908)

Ireland. (19000 eDebleccionvscensanscsones =
Switzerland.eeseeseeeelelOeercoececnssvsenceesss loll
Netherlands..sceeees0e85cisessescensssansse 0.90
Prussiac.ecececensee 0.64.................;.. 0.74
AuBtriBeseeeneseses 0eBTeivessensccssessasss 0,72 (1908)
RelgiMe covessences 0.49 (3 yroc)ececececens ?
T481Yereeceencaaces OudBavcernrscrsercnansse 0.53
SPAiNececercererees 0eB3Biiuiiniennsrenenones 0.44
Hungaryeseoceeeoss. 0.38.................... 0.43
Servia (erude)..c.. 0.10cceieecessssnnsennae 9
Prance ) T 0008 e eeernneennnennane - )

) towns
) only

Denmark T =
NOrwaYeoeeooesonoos 0.80....................’0.90
New South Walese..o 0eB80.iiceversrcrsssesees 0.90
Victoriac.cececese. Oe76eeveenversonssesossas 0.82
South Ausirallacces 0e76ecieececcncecsnesors 0.86
Queenslandecesc.eee 0e76evvsecssscssnscnsese0e83

West Australia.eeee O0c74eccectecscncssesssss 1,09
A1l Australia (Av.) O0.c74eciecierevevennesaes 0.90
Tasmaniaeeeceeeceee 0eB68ccrerecercrvecacosss 0.82
New Zealande.ececeeeeDe7Becrecnscnecscccansss 0.82

Japan (1901"03).-..00.52.cu.cuo-co-o-oo---oo -

United States
(r‘egistl"ation area) 0-68.0‘0-..-0-0---..---- -

vTamaica (av.1395-04) 01_6_---.-;..-.0!10000‘0‘ -l‘

1
Rollo Russell's "Preventable Cancer" pp 30 and 31.



TABLE SHOWING MORTALITY FROM CANMTER

IN TOWNS OF EUROPE.

calculated

per 1000 of the popuiatién

England

Canterbury (1891-90) 1.13

Chichester
Durham
Derby
Bolton
Blackburn

London

Birmingham (1900)

Manchester
Liverpool
Scotland
Aberdeen
Glasgow
Edinburgh
Ireland
Kerry
Armagh
France
Paris
Rouen
Lyons

Rordeauy

"

"

L)

1.18
0.32
0.52
0.40
0.38
0.68
0.85
0.78

0.77

0.95
0.82
1.16

0.26
1.04

1.05
1.73
1.53
0.97

Marseilles (1900)
Germany

Berlin "
Strassbhurg "
Hamburg (1898)
Dresden (1900)

Munich "

Stuttgart

Switzerland

eneva "

Lucerne "

Denmark

Cfopenhagen "

Norway

rhristiana
A

3

Sweden

Stockholm *

Russia

Petershburg "
Austria

Prague "

Italy/

0.69

1.09
1.18
0.97
1.25
1.21

1.27

1.77

2.04

1.39

0.66

1.00

0.85
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Italy Relgiom

Rome (1900)  0.77 Brussels (1900) 0.44
Florence" 1.37 Spain
Milan " 1.01 Seville " 0.85

- Venice " 1.03 Rarcelona " 0.53
Nauples (1899) 0.56 Madrid " o0.78 1

From a survey of sta*is*iecs, i* wculd appear that
the countries with the HIGHEST cancer death-retes in the
world are Great Britain, 3witzerland, "ollard, Sweden,
Norway, end Demnmark, while the States of Baden, Bavaria,
and Wurtemburg are also unusually high.

On the other hand, the countries with the LOWEST
death-rates are, or rather have been,Italy, Hungary,
Spain, Portugal; Turkey, while Roumania, Dalmatia,
Sardinia, Corsica, Sicily, and The Faroe Islands are
very low. There is, however, a large number of
countries with native populaticns, especially *tropical
countries, where the cancer death-rate 1s far below
these, and in some cases, 1t has been so small, that
many medical officers have never seen a case.

Countries of immunity or rarity are the greater

part of Northern, Central, East, and West Africa
where the natives have not adopted European customs
to any extent: 1large parts of Indie, China, Siam,
ard Burmah as well as many of *he islands in Oceania:

parts/ Russell's "preven*able Nancer" p.p. 27 & 28.
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parts of the Wes* Indies, RBrazil and Mexico, and in

regions in Asia where habits are frugal.

Distribution of Carcer in FRurore.

England.- In England, as in the majorilty of
countries, the highest rates have bheen in the rich,
regidential districts, in the large cities, where
the wealth of *+the nation is chiefly found; and the
lowest in mining and industrial districts. Mam-
bridgeshire, Huntingdcnshire, Peterborough, Stamford,
Spalding and Beurn were found to be included in an
area of sgpecial cancer prevalence in two successive
decennial periods. Tuntingdon, Cambridgéshire,
and Sussex are the highest coun*ies, Monmouth and
Derbyshire the lcwest, while Cornwall, Dorsetshire,
Wiltshire, and Deveonshire are fairly low, Cancer
also seemsrto be prevalen* in Yorth Wales. The
highest rate was found in London, but -probably this
was due, partly at least, to the large proportion
of cases dying in hospitals.

Scotland.- In Scotlard, cancer has been found
to be as prevalent, ifinot more so, in towns gsg
in the rural distriets. It is least prevalent in
the western islandé where the conditions are purely
rural and the people very poor. The mortality
was found to be highest i1n such counties as Nairn-
shire, Foffarshire, Dumbarton, Wigtown, and Dumfries,

and of the towns, Edinburgh has shown the largest

proportion/ lWilliam’s "natural History of fancer" p.

28



proportion. The table given will more fully
1llustrate this.

Ireland.- Ireland, which is the poorest of
the three countries forming the United Kingdom,
seems to be the least prcne to cancer. The death-
rate is especially low in the poor counties of the
o uth and west,and high in the well~%toc-do province
of Ulstef which comprises the important city‘of
Belfast. The highest cancer death-rate, however,
was found in the district of Armagh. VWext in
order came the counties of Dublin and Londonderry,
while the lowest rates were in the desolate and |
poverty-stricken counties of (lare, Mayo and Kerry.

Prance.~ TFrench statistics would appear to
illustrate similar conditions. The highest death-
rates from cancer were found in Paris and its neigh-
bourhood, and the lowest in the impoverished
provinces of Brittany and the Mediterranean coast.
It i;'also interesting tc note that in districts
where wine and spirits were drunk, the rate was much
lower than in those areas where beer and cider were
the staple drinks. Another very striking fact is,
that in France the disease does not appear to be
more rampant among *the rich *han it is among *the
poor. This may perhaps be explained by the fact
that the poorer classes have a very strong pre-
dilection for harmful liquors such as absinthe, while

the/
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the rich are mcre inclined to frugality and
daintiness than to'excess.

Belgium.- In Belgium there dces not appear to
have been any marked peculiarity of distribution,
while the average rate for the country has been only
moderately high. According to (live Holland]; the
people live more frugally than those of correspond-
ing classes in Britain.

Germany.- Here again, the large towns would
seém to show a much higher death-rate than the
smaller towns and the rural districts. There has
also been a remarkable difference in the‘rates of
the prosperous district of the west andﬂihe poor
provinces and villages bordering on Poland. The
highest rates for Germany, and also ‘among the
hichest in Europe, according to the Hon. Rollo
Russell,zhave been found irn the beer-consuming
provinces.

Austria.- The same authority states that the
mortality from cancer in Austria has heen much
higher in prosperous provinces than in poor.

Italy.- In Italy, the same state of matters
has been observed, Flcorence having a markedly
high rate, although in many parts a low death rate
has/

1

"The Belgians at Home"

2
"Preventable Cancer"
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« hags been recorded.

Switzerland.- In Switzerland, Lucerne was

found to have the highest death-~rate from cancer and
Valais the lowest, the former beirng the richest and
the latter among the poorest, if not the very poorest
distriet in that country. It may also be worthy of
note that Lucerne, lying to the east of Switzerland,
is a beer and cider-drinking district; also that the
mortality for Switzerland as a whole is the highest
for any country in Europe. There are no millicnaires
in Switzerland, but at the same time, there are no
paupérs, and wealth is on the whole evenly distritbuted.
The population shows a steady increase and a diminish-
ing death-rate, while the consumption of meat would
appear to be considerable.1

Denmark.- "Next to Switzerland, Demnmark is
reputed to have the highest cancer death-rate in
Rurope", says Williams in "The Natﬁral History of
Cancer". Statisties, however, are only available
for the towns, and it is probable that the actual
figures are somewhat lower than those generally
quoted for this country. Denmark is a country
main;y engaged in agriculture,and like Switzerland,
although there has been no development of great
industries, the population has nevertheless within
comparatively recent years expserienced a change from
poverty/

1 .
William's "Natural History of Cancer" ».



15.
poverty *to prosperity.

Scandinavia.- In the countries of Norway and

Sweden, the death-rate from cancer has been fairly
high. A curious feature observed in Sweden is

that in the smaller towns the death-rate from cancer
appears to have been higher than in the large.

In Yorway, however, the hishest mortality has been
found in the larger shipping centres where the people
are most prosperous.

Holland.- In Holland, consisting of a fertile
plain traversed by many canals and rivers, the cancer
mortality is high. Agriculture is the main
occupation of the population. In the unproductive
province of Drenthe where large pauper colonies have
been established, the lowest death-rate has been

1
found.

DISTRIRUTION OF CANCER IN ASIA.-

All indications would seem to polnt to the
fact that cancer is much less prevalent in Asig than
it is in Burcps. Especially has this been the case
in thqse parts which are remote from Furopean |
supremacy.

China.- The above fact has been abundantly borne
out in the case of China where the civilising customs
of Europe have penetrated almost less than in any
other/

1
Wwilliam's "Natural History of Cancer"p. 74
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other country. Hong-Kong, however, must be taken as
exceptlion, but then it is not a irue specimen of
China, its population being largely made up of
immigrants and the town largely subject t¢ European
customs, especially these of a lower order.

According to Doctor Brunetl, cancer is
comparatively little known in those parts of China
where the people live on a simple diet of rice or
millet and are too poor to buy flesh. In some
of the large towns, however, such as Pekin and
Shanghai, cancer is fairly common. Here the staple
food comprises fish, pork and fowl, for it is by no
means the case that all Chinamen live on rice.

Japan.~- In Jépan, cancer is also less frequently
met with than in the majority of countries. The
people are of a very frugal and temperate disposit ion
and live mainly on a vegetarian diet.

No reliable statistics can be obtained for

the northern part of Asia, but in Asia Minor,

Arabia and Persia, cancer would seem to be rare.

For India also, a country of such vast extent, and
with a population so huge, statistics must be of a
more or less problematic nature. As far as can be
ascertained, however, cancer would seem to be very
much less prevalent than it is in Burope, although

it attacks Hindu and Mohammedan alike. In the high-
lying province of Kashmir, with the exception of
cancer/

1
"Revue d'Hygiene X¥XVII Nos. 2 & 3, 1905
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cancer of the "kangri-burn" variety, the diseasé has
been exceptionally‘rare. In Assam, according %o Dr.
Dalgettyl, malignant tumours have been rare, only
eight cases of cancer and sarcom& having occurred in
five years in a large Hindu population at Adampore.
In Bengal and Madrés, cancer would seem to have been
more prevalent. Many of the cases in Madras have
been found to be cancer of *he mouth and tongue,
possibly attributable to the habit of "betel"-
chewing, this composition having a peculiarly
irritating effect during chewing. In Ceylon,
malignant tumours seem to have been very rare, and
in Burmah and Siam, although they have perhaps been
s8lightly more common, the same state of things has
prevailed. ' ‘
DISTRIBUTION OF CAWNCER IN AUSTRALASIA AND 6CEAMIA.-

Throughout the entire territory covered by
Australasia and Oceania cancer has been found to be
most prevalent among the white population.
Authorities on the subject have stated that malig-
nant tumours are practically unknown among the
native inhabitants.

Australia.- In Australia, the great bulk of
the white population is to be found in the large
coast towns in the temperate regions where *he style
of living is very much like that adopted in large
Ruropean/

1
"Journal of Tropical Medicine" Ap.l15*h, 190Z.
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Ruropean cities. Immigration does not take
place to any great extent. The people are on *the
whole prosperous and live well. fonseguently we
find that the cancer mortality has been on the
increase. In Australia, as in Burope, the death-
rate in the large town districts has been much
greater than in rural areas. A curious fact
which may be observed in all the states forming the
Union is, that men seem to have been more prone *o
cancer than women, a reversion of the usual state
of matters. Another noteworthy fac*t is that thé
Australian aborigines are practically immune from
cancerl, although they now form but a very insig-
nificant fraction of the population.

New Zealand.- Here the social conditions of

existence resemble in great part those of Australia.
fhe people are prosperous and much given to the
eating of meat. As in Aus*ralia, cancer has been
more prevalent among males than amons females.

South Sea and ®iji Islands.- In the South Sea

and Fiji Islands malignant tumours have been found to
be rare. This also has been the case in the other

islands comprised in Oceania.

DISTRIRUTION OF CANCER IN AWMRERICA.

United States.- In consequence of the in-

adequate system of compulsory death registravion in
the/
o1

G.C. Adams Lances. Vol. I., 1904,
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the United States, theAcancer mortality must
necegsarily be somewhat inaécurate and unreliable.
It would appear, however, to have been much the
same as in Eurore, and to be on the increase. In
large cities, especially in those where there is a
mixture of various races, the mortality has been
high. The consumptiocn of meat in the United
States is consideratly larger *than in Europe. The
highest cancer rates have been found in the Northern
- part of *he States, especially in the wealthy city
districts of the Atlantic coast. The lowest

rates have been in the southern localities and
above all in those districts where the population
is mainly negro.

British North America.- FHere cancer has been

found to be fairly common among the white population
but of very rare occurrence among *he aborigines.

In the Stafes of Central America the disease
has been comparatively rare, but in Mexico in the
high-lying parts, it is fairly common. In the

Rermudas and Rahamas cancer has been met with but

not with notable frequency, and in the West Indies

generally it has been :distinctly rare.

South America.- In Uruguay and Argentina

cancer has been fairly common, but in Brazil,
especially in those regions lying near the Equator,
the disease has been of comparatively rare

occurrence/
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occurrence.

DISTRIRUTION OF CANAER IN AFRICA. -

Africa as a whole is believed to be more immune
from malignant diseases than any other part of the
world, but especially does this apply to its north- '
ern territories, e.g. Egypt, Algeria, &c.

"The consensus of opinion among medical men in Egypt
*ig that cancer is never found either in male or in
female among the black races of that country"1
Among the Arabs, however, whose mode of living and
eating somewhat resembles tha* of Europeans, cancer
has been fairly often met with. In many of the
towns in Algeria, no cases of cancer have heen
‘recorded. It Tunisia, also, 1t is extremely

rare. This also applies to Moroccoj?Sudan and
Somaliland, while in most of the parts of fentral
Africa the disease, according %o the "Report on
fancer in Rritish Colonies," 1905, has been but
infrequently met with. In Mashonaland, Bechuana-
land,'Natal, and other parts, where natives are
numerous, the same state of matters prevails. In
South Africa, however, among *the Boer and Ruropean
populat ions, cancer is common, but here again among
the natives, who are for the most part vegetarians,

malignant tumours have been practically unknown.

For most of the facts given above, I am indebt-

ed/
1
Dr. ¥.7. Madden, Rrit. ¥ed. Journal Vol II, 1902.
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indebted to the works of Doctor Roger Williams

and the Honorable Rollo Russell.

On reviewing the incidence of cancer in the
various countries throughout the world, it will be
seen that several facts stand out clearly and
emphatically. The most outstanding of these is
that in the majority of countries, the prosperous
districts are much more subject to the disease than
are the poor. Then again, *he facts detailed
above would seem to indicate that poor countries
where fare 1s frugal and largely vegetable in
nature are less subject to *he disease than *hose
where much meat is consumed and the mode of living
richer. Moreover, races and people which have not
hitherto been subject to cancer become subject *o
the disease when they adopt European or American
customs with regard to food.

All this would seem to point %o the fact that,
in producing cancer, food is one of the chief, if
not the chief factor. This, however, does not
account for the disease being more prevalent 1in one
district than in another only a little way removed
from it where the mode of liviné is practically ident-
ical, and I therefore hope to show that other
factors such as climate, soil, &c. may play some

part 1n the production of the disease.
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ITI. GEOLOGICAL DISTRIBUTION OF CANCER

IN SCOTLAWD.

1
According to the tahle given by Green the

highest average percentages of cancer deaths in
Scotland for the years 1895-96-97 were found in the
following counties. (The average for the whole of

Scotland for these years was 4.023 per cent.)

County Per cen* of
total deatns
Nairn oo . .o a. 9.73
Forfar . .. oo .o 7.53.
Dumbartgn .o ..A .. 7.37
Roxburgh .o .o .o 7.05
Dumfries o .o .o 6.70
Wigtown .o .o . 6.67
BRanff .o . .o 6.63
Selkirk . .. .o .o 6.60
Rerwick .o .. .o 6.40
Elgin ‘s . .. 5.96
Finross .o .o .o 5.96
Caithness .. .e .o 5.84
Ki%éudbright . .o 5.84

A survey of the Geological Map by Sir
Archibald Geikie indicates tha* the chief geological

features/
1
"Cancer Problem" p. 43.
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features of these counties are as follows:-
Nairn.- The rock formation is chiefly of a
gneissic nature with large tractsAof red sands*one
in the froy, fawdor and Auldearn distriets. There
are alsc some patches of granite in the Ardclach
district. An entire absence c¢f lime may be noted.
Forfar.- Mainly composed of red sandstone
with small patches of basalt and some tracts of
porphyrite along *he coast. There are tracts of
clay along the river courses and rcund Montrose.

Dumbarton.- Mainly composed of upper and

lower red sandstones with someporphyrite and
patches of calciferous sandstone.

Roxburgh.Upper red sandstone with some
stretches of porphyrite and upper silurian.

Tumfries.- fomposed mainly of upper silurian
with patches of red sandstone and alluvium round
Dumfries and Thornhill districts.

Wigtown.- Mainly upper and lower silurian
with small patches of felsite quartz and granite
scattered throughout. There is a very small
patch only of red sandstone otherwise this
formation ig no}ably absent in this county.

Banff.- Very nmixed formation. Red sands*tone
near Fochabers and at Tomintoul. There is also a
large tract of a certain kind of schist which is only

found in any great quantity in the neighbouring

county/
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county of Aberdeen. Patches of quartzite schist
are also scattered throughout the county, also

mica and graphite schists. There is a considerable
extent of limestone intermixed with calciferous
sandstone.

Selkirk.- Almost entirely covered with rock
of a silurian nature. There is an entire absence
of red sandstone.

Rerwick.- Upper red sandstone is present in
considerable abundance. Also a good deal of cal-
ciferous sandstone. Some patches of silurian in
the neighbourhood of the coast.

Elgin.- Chiefly old red sandstone with
gneiss in *he upper reglons.

¥inross.- Some upper old red sandstone and
porphyrite with alluvium round Loch Leven.

Caithness.- romposed principally of old

red sandstone with patches of gneiss and granite.

K
Kircudbright.- Chiefly silurian with patches

[N
of granite.

We see also that there are certain counties
in which limestone is present. These are:- Renfrew,
Ayr, Stirling, part of Midlothian, Linlithgow,
Haddington, roast part of Wife, Wester Ross and

Cromarty.

Again, the counties with the lowest death-

rates/
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rates are as follows:-

founty. Per cent of
. total deaths.

Inverness .. oo . e R.93

Ayrshire . .o .o P T §

Ross & Cromarty .. .o es 3e20

Stirling - oo oo oo 3490

Lanark . .o .o e 4.18

Renfrew .o .o .o oo 4.40

Linlithgow .. .o o .. 4.4°

Kincardine .. .o .o .s 4.54

Midlothian .. . .o .o 4.95;

From the above facts, it will be seen that
in seven out of thirteen counties with high cancer
mortalities, red sandstone is prevalent to a
fairly large extent, in other two of these it is
found, although not in great bulk, and in
Selkirk it seems to be entirely lacking, although
the death-rate is fairly high.

Agein, if we look at the counties with low
death-rates from cancer we see that, with the
exceptions of Ross and Cromarty, Kincardine and
Lanark, whereJred sandstone is present to some
extent, the main rock formations in these ccunties
sre limestone or rocks of a carboniferous nature.
Limestone, however, is almost absent in Inverness
shire./

1
Green's "fancer Problem" pp. 44 & 45.
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ghire.
1

According to Haviland , a high mortality from
cancer is found on tertiary forma*ions where there
are recent clays, and retentive soils, and alongside
riverg which seasonally flcod the adjacent distric*s.
On the other hand, a low mortality from cancer is
found on elevated land composed of Mambrian silurian,
and alsoc where we find carboniferous and limestone
formations. In the low mortality distric*s, also,
the same authority says_the rivers are not liable
to flood the adjacent districts, and are inclined
to be rapid in their course rather than slucgish.

In other words, cancer would seem *o be most
frequentiy found on the more recen* geological
formations and least cn the oldest.

Haviland, in his investigations into the
distribution of cancer in fumberland found that the
cancer filelds followed the course of the river
Eden and the valley of the Derwent. The Eden
runs through new red sandstone formations and in
the neighbourhood of rarlisle the soil is alluvial.

The same authority is also of opinion *hat*the
direction of the prevailing winds is a considerable
factor in determining a high or low mortality
district. According to him, places that are
exposed to thae full force of the winds such as

open flats, where the wind blows over the area or

velleys/ 1 ‘
"Beographical Ns$tributicn of Misease" p. 38
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valleys that are well-ventilated by the wind blowing
elther up or down them,are foqnd to have a lower
death-rate than valleys that are lying at right-angles
tc the prevailing winds and where the air is more or

less stagnant.

We now come to consider in detail the geol-
ogical and geographical formation of Morayshilre
and Nairnshire.

IV. REMARRKS ON THE (EOLOGY & GEOGRAPHY
OF MORAYSHIRE & NAIRNSKIRE.

MORAY.

Area and Boundaries.- The County of Elgin, or

Morayshire, the name by which it is otherwise
known, is roughly of a triangular shape, the apex
of the triangle lying towards the south in the
Grantown District, and the base to the north along
the shores of the Moray Firth. On the east, it is
bounded by Banffshire, on the west by Wairnshire,
on the north by the Moray Firth, and on the south
by the counties of Inverness and Banff. .

It is situated between the 57th and 58th degree
of north latitude. It extends twenty-four English
miles from east to west, and a straight line stretch-
ing from the shores of the Yoray Firth at Lossie-

mouth/
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mouth to Dulnain Bridge gives it a mean length of
about thirty-two miles, and a superficial area of
approximately eight hﬁndred square miles. About
g8ix hundred square miles of this area is hilly. The
longitude is 0.12 West of the meridian of Edinbfﬁéh.

The only rivers of any importance in Morayshire
are the rivers Findhorn, Lossie, and Spey,; the
Findhorn and the Spey forming roughly the eastern
and western boundaries of the County, while the Lossie
runs almost mid-way between. All three have *heir
source in the south-west and run in a northerly

or north-eagterly direction to the sea.

(teological Strata.- Yor the purpose of geology,

the County may be divided into three districts, viz:
the Western, Rastern, and Southern.

Wegstern District.- The Western District is

chiefly occupied by four ridges, viz:- Covesea

Hill of yellow sandstone, Quarry Wood Will, com-
posed of 01d Red Sandstone; Pluscarden Fill chiefly
of a gneissic formation with superficial layers of

0ld red sandstone in one or two places; and Dallas
Hill, also gneissic in charaecter. Generally
speaking, the Western District, with the exception

of Dyke, is a sandstone district. The parish of Dyke
is mainly situated in the valley of *the Findhorn

where traces of limestone and oolitic drift are

found.

Eastern/
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Eagtern District.- In this district, there

are small patches of limestone and oolitic drift,
with old red saﬁdstone in the valley of the Spey.
It-is generally considered an old red sandstone
district.

Southern Digtrict.- The Southern District is

very hilly in charac*er with rocks of a gneissic
formation.

Climate and Soil.- The climate which prevails

generally throughout Morayshire is the fair

weather which is felt all along the eastern coast

of the yingdbm. The clouds are borne aloft upon
the winds from the mountains of Sutherlandshire to
those of Banffshire and Aberdeenshire and thus they
pass over the intervening plain. This circumstance,
together with the proximity of Morayshire to the

sea, must account for the falls of snow being less
frequent and of shorter continuance on the low
ground than is the case in the more mountainous
parts of the country. In the warm seasons, the

heat is often lessened by a gentle breeze which
ariges about noon from the sea. The most uncom-
fortable weather is experienced towards the end of
spring when a frosty east wind often prevails for
several weeks, making in the hilly districts the
seasons rather later and the harvests more precarious.

Agricultural operations are often long suspended in

winter/
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winter by frosts and snow which often encroach upon
the spring, while frequent mists and damp fogey
weather in the autumnal months retard thé harvest
and injure the crops. The prevailing winds, how-
ever, are from the west and south-west, and the
general tendency of the climate is more genial than
that usually found in northern lands.

The s80ill of the greater portion of the lcw-
lands of Moray is a deep rich clay. 1In some parts
black loam is found, while the remainder may be
considered as light and sandy. The soll in the
low ground of the varicus hilly distriets has been
probably formed by the washings of the streamé
which more or less participate of the qualities of
the various soils. In the hill districts, also,
s0il composed of a mixture of earth and sand is
often found. The loam is usually of a reddish
colour while the sandy soil is greatly mixed with
gravel and large pebbles which in many places abcund
in that part p=rt of the country where cultivation
has taken place on the sides of the hills. In
the sti1ll higher regions, the soil may be described
as moorish, more or less blended with moss.

The following are particulars of the climate
and soill of each parish:-

Alves. The soil is a deep fat loam incumbent

on clay.

Rirnie/d
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Rirnie. The so0il is chiefly sandy in character
resting on a bed of rock or much conc?eted gravel.
The s0il in several of the fields on the banks of
the lLosslie is loam incumbent on sand or eclay. Over
the whole parish, stretches c¢f moorish or peat soil
are found. The air is moist and cold in the hills
with more rain ard snow than on the plailn.

Bellic. Upon the banks of the river Spey, the
80il is thin upon a sole of gravel, the bottom
either of a shifting rivef or of a retiring ocean.
Near the coast it is a deep and fertile loam. 'pon
the higher flats it is a kindly mould, except in
the hills where it is moorish, wet and spongy. 1In
some places, it is of a deep red colour caused by
the streams from the hills which in this quarter,
under their moorish surface, are composed of a deep
bed of clay gravel of that guality and eolour. The
air is rather cold and dry, yet temperate in the
winter and generally mild.

rfromdale. The soil is generally thin and
dry with the exception of the plains and the banks
of the river Spey. The climate is rather cold
but dry and healthful.

Tallas. The plain on which the village stands
is pure peat earth, and the fields on the banks of
the Lossie are sandy. The soil is generally moorish
and not very fertile. The air is cold and often

moist/.
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molst. |

Drainie.- This parish is low, flat and sandy
with a mild and wholesome climate.

Tuffus. The soil in the western part is a deep
rich clay, but towards *he sea i1t is sandy and rather
poor. At the extreme western end it is composed
of black earth and is very fertile.

Dyke. In Dyke the soil is a light but fertile
loam generally incumbent on sand. In some places
the soil is of sand concreted with some mineral
substances, probably water surcharged with iron
ore. Along the seashore it 1s pure sand. The
air is healtnhful and dry and the climate genial.

Edinkillie. The soil in the lower parts of

the River Findhorn is sandy and of a light dry quality
but a great proportion is moorish.

Elgin In the Pluscarden distriet, the soil
may be described as a sandy, fertile loam. In
some places i* is a rich clay. The climate is
warm and drier than the more hilly parts of the
county.

Forres. The south and south-eastern parts of
the parish are hilly and the soil is genersally light
and rather sandy. The climate is dry and very
mild.

Kinloss. In some places the soil is a light

sand, in others a rich clay and fertile loam.

Many/
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Many of the su»prings have a mineral taste. The
air is dry and sharp.
Knockando. The scil is rather light and stony
while the climate is dry, cold, and wholesome.

New Spynie. The air is mild but on the northern

side it is no*t so pleasant. The so0ill is wet and
clayey and the adjoining low lands are often foggy.

Rafford. In the parish of Rafford, *he soil
for the greater part is a deep fertile clay while
in some parts it is a light sand. In the higher
parts, the soil is moorish.

Rothes. The soil along the banks of the river
is a fertile loam. In some places it is pure clay,
in others surcharged with sand superinduced by the
floods. Along *the bottom of the hills it is a
sharp gravelly mould. In the hilly district it
is moorish, in some parts ineclined to clay, in
others to sand.

Speymouth. The arable land is a shallow
gravelly soil partly a light fertile loam and
partly sand. The climate is temperate and

mild.

St. Andrews. In this parish the climate is

healthy and 4ry. The scil is generally sandy

yet fertile, while it is lisht and not damp.
Urquhart. The sea coast land is low énd

sandy. Further inland, especially towards the

north-east/
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north-east the so0ill may be accounted loam. The

land is generally low and flaft.

NATIRN.

Auldearn. In the eastern quarter, the soil is
a strong clay of a red colour. Towards Ardclach,
it is a black mould, while the northern part of
the parish is a heavy clay loam. The c¢limate is
healthy and dry, but a little colder and harder
in the higher parts.

Nairn. In the gnvironments of the town
and along the coast the soil is sandy. The same
" kind of soil is continued on the banks of the
river Nairn, but is greatly mixed with clay. On
the southern side, it is a rich heavy mould. |

rroy. The soil along the river Nairn is a
fertile loam, but in a grea* part of the parish,
it is poor and thin on a cold hard sole.

nawdor. The soll in this parish is neither
wet nor deep but is a kindly, sharp and diver-
gified earth in the lower part with flats of
moorish or rocky ground. The air is agreeable
and salubrious.

Ardeclach. The soil is shallow on a hard
gravelly sole much encumbered with stones. The

air is healthy but rather cold.
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V. CANCER IN MORAYSHIRE.

In the preceding pages, I have passed in bhrief
review the Geographical Distribution of Cancer
throughout the world, its Geclogical Distribution
in Scotland, and the geology and general features
of Morayshire. I now come to consider cancer as
it is distributed in Morayshire. How it compares
with the incidence in other countries, and agrees
with or departs from the facts already stated
will further be seen.

Through the courtesy of the various Registrars
in the county, I have been enabled to search person-
ally all registers in the area for deaths from
cancer from the year 1855 to the year 1912 inclusive,
a period of fifty-eight years. The numbers and
results are tabulated and clagssified below, hut
in giving these figures I would like to point
out that numerous fallacies and inaccuracies
have to he allowed for. Chief among these are:-

(1) In certain districts, and more especially
in the earlier years of the period dealt with, many
of the deaths recorded hy registrars were uncertified,
no medical man having been in a*t*tendance on the
case. This state of things was most frequently
met with in outlying districts where there was no
resident medical practitioner, and where the

inhabitants seldom called in a medical man. This

was/
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was still more common when people were advanced

in years and when old age was generally assumed to
be the cause of death. In many cases, malignant
disease of an internal type may have been present,
but when we remember the signs of gradual weakening
and decay that the patient would probably have
shown, it is not to be wondered at that friends

or relatives erroneously ascribed the cause of
death to senility rather than to some definite
organic disease.

{(2). T must also point out that I have *taken
records only of such death returns as were def-
initely stated to be due to cancer, malignant
disease, epithelioma, &c. Many deaths, however,
even when certified, were so indefinitely stated

that it was doubtful whether they were cancer cases

or not. I refer to such causes of death as
"internal tumour", "Enlarged liver with jaundice",
"Organic disease of the stomach", "Intestinal

Obstruction", &c. Many of *these were no doubt
cases of cancer, but I have no* included them
in my records.

These two circumstances would be
sufficient to falsify the incidence of cancer as
collected by me, so that in all prohabilityy the
mortality rate from cancer has been greater than

that/
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that recorded.

(3) In a great many cases cancer was given as
the cause of death without any sta*ement as *o the
gite of the disease. These cases I have recorded
separately, and in cousequence, the death rates,
as tabulated for certain speéific sites ought
probably to be somewhat higher than those given.
The total death rate for the fCounty, has, however,
not been affected.

(4) The place of death did no* always
correspond to the person's usual residence, but
I have endeavoured to correct this as far as
possible. All cases dying in institutions within
the county, such as the general hospitals, the
asylum and the poorhouse, have besen transferred to
their usual parish of residence. ° This, however,
was not always ascertainable, and in this
connection, I have to point out that thirteen
cases dying in the Morayshire Union Poorhouse
which is situated in the parish of New Spynie,
have been credited to that parish, as the parish
to whiech they were chargeable was unknown.

In the course of my investigations I have
also found *that elderly people in their final
illness were occasionally transferred from the
place where they were attacked by the disease
to the home of relatives in some other part of the

country/
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country for the purpose of being nursed and cared
for. I have allowed for these transferences
where known, but I have no doubt that there

were many which I was unable to correct.

The following table gives *he number of
deaths and the death rate per ten thousand living
in the county of Moray for each year from 1855

to 1912 inclusive.

Year. ¥o. of Deaths. Death rate
per 10000 living
1855 - - - - ~ 8 - - - = - - 1.98
1856 - - - - - 15 - = = = - - - 5.68
1887 - - - - = 9 - - - = - - - 2.18
1858 - ~ - - - 28 -~ - - - - - - 5.54
1869 - - - - - 17 - - = = = - - 4.30
1860 - - - - - 13 - - - = - - - 3.08
1861 - - - - - 21 - - - - - - - 4.66
1862 -~ = - - - 18 - - - - = - -~ 4.20
1863 - - - - - 21 - - - - - - - 4,89
1864 - - - - -~ 14 - - = -~ = - - 3.25
1865 -~ - - 8 - - - - - - - 2.78
1866 - - - - 18 - = « = - - - 3.26
1867 - - - - - 16 - - - - - - = J.72
1868 - - - - - 18 - = = = « - - 4.15
1869 - - - - = 21 - - - - = - - 4.14
1870 - - - - - 26 - - - - - - - 5.87
1871 - - - - - 22 - - - - - - - 5.04
1872 - - - - - 33 - - - - =~ - - 7.33
1873 ~ = - = = 25 - & = - - - - 5.73
1874 - - - - - 29 - - - = - - - 6.64
1875 - - -~ - - 18 - - = - - - - 4.12
1876 - - - - - 16 - - - - - - - 3.66
- 1877 - - - - - 23 - - - - - - - 5.26
1878 - - - - - 20 - - - - - - - 4.57
1879 - - - - -~ 16 - - = - -« - - 3.65
1880 - - - - = 20 - - - - - - - 4,23
1881 - - - - - 23 = = - - - - - 5.25
1882 - - - - - 23 = = - - - - - 5.28
1883 - - - - - 28 - - - - - - - 5.40
1884 - -~ - - - 28 - - - - - - - 6.40
1885 wevcmewome 24 - - - - - - - 5.49

18867
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Year No. of deaths Death rate per
10000 living

1886 - - - - - 32 - = - - - - 7.33
1887 ~ - - - - 27 - = - = - - 6.20
1888 - - - - - 0 - - - - - - 6.26
1889 - - - - - 31 - - - - - - 7.11
1890 -~ - - - - 37 - - - - - - 8.49
1891 - - - - - 34 - - -== - - 7.82
1882 - - - - - 26 - - - - - = 5.96
1893 - - - - - 28 - - - - - - 6+.40
1894 - - - - - 41 - - - - - - 9.56
1895 ~ - - - - 35 - - - - - - 7.94
1896 - - - - -~ 34 - - - - - - 7.95
1897 - - - - - 28 - ~ - - - - 6.30
1898 - - - - - 42 - - - - - - 9.42
1899 - - - - - 37T - - - - - - 8.28
1900 - - ~ - - 31 - - - - - - 6.91
1901 - - - - - 28 - - - - - - 6.25
1902 - - - - - 38 - - - - - - 8.40
19063 - - - - - 37T - - - - - - 8.28
1904 - - - - - 32 - - - - - - 7.43
1908 - - - - - 34 - - - - - - 7.68
1906 - - - - - 45 - - - - - - 10.22
1907 - - -- -- 51 - - - - - - 11.60
1908 - - - - - 54 - - - - - - 12.32
1909 - - - - - 47 - - - - - -- 10.82
1910 ---- 33 - = - - - 7.59
1911 - - - - - 43 - - - - - - 9.90
1912 - - - - - 50 - - - - - -- 11.51

TABLE II GIVING COMPARISON IN DEATH RATES PER
10000 LIVING FOR THE COUNTY OF NORAY,
SCOTLAND, AND ENGLAND AND WALES.

1 2
Year. Morayshire Scotland Englard & Wales.
1861 to 1870 4.17 - - 4.16 - - - 3.84
1871 to 1880 65.03 - - 4.86 - - - 4.68
1831 %o 1890 6.41 - - 5.78 - - 5.89
1891 to 1900 7.47 - -~ 7.39 - - 8.28
1900 - - - 6.91 - - 8.00 - - - 8.28
1901 - - - 6.25 - - 8.20 - - - 8.42
1902 - - - 8.40 - - 8.30 - - - 8.44
1903 - - - 8,28 - - -8.40 - - - 8,72
1904. - - 7,43 - - 8,50 - - -~  8.77
1905 - - - 97.88 - - 8490 - - - 8.85
1906 - -10.22 - - - - - - -
1907 1

Vodified from William's "Yatural History of Cancer"
> Trom Russell's "Preventable Cancer” p. 53
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Year. Morayshire Scotland England & Wales.
1907 - - 1l.60 - - = - - - - - -

1908 - - 12.32 - - - - - - - - - -

1909 - - 10.82 - - - - - - - - -

1910 - - 7.59 = - - - - - - - - -
1911 - - 9.90 - - - - - - - - - -

1912 - - 11,51 - - - - - - - - - -

During the period under consideration, from
the year 1855 to the year 1912; inclusive, a
period of fifty-eight years, sixteen hundred cases
of cancer have been registered in the county of
Moray. This figure, however, when one considers
the possibie fallacies already mentioned, is
probably an under estimate.

Table No. I, giving *he number of deaths
for each year and the death rates per 10,000
living for Morayshire has been calculated as
nearly as possible on the estimated populations
for the years under consideration and based on
the census returns for the whole county. The
population has remained fairly constant during
the last fifty years, no*withstanding some
alterations in parish boundaries that have taken
place.

From a survey of this Table it will be noted
that there is no remarkable increase or decrease
when looked at from year to year, but looked at
over a period of years, it will be distinctly

seen that there 1g a decided increase in tpe number

of/
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of cases. This probably is more evident from an
examinatlon of Table II where the rate per 10,000
living is given for four decennial periods beginning
with the year 1861. It is there indicated that *he
death-rate rose from 4.17 per 10,000 living in the
first period to 7.47 in the fourth period. Table II
also gives a comparison between the death rates for
the County of lMoray and those for Scotland and
England and Wales. It also 1llustrates that while
the death rates for Scotland, and for England and
Wales are fairly constant, there is a slightly
decreased mortality rate in Morayshire as com-

pared with those countries generally for the first
five years of the fifth decennial period. Where

a comparison can be made between this county and
Scotland and England, there is a tendency for the
county figures to be a little under the Scottish

and English figures in some years, but in all
probability, judging from the rapidly increasing
rates from 1904 onwards, if figures for Scotland

and England were available to me, we would find

that Morayshire would surpass *‘hese in its rate

of mortality.

TABRLE III. SHOWING NO. OF CANCER DEATHS IN

MORAY3HIRE IN QUINQUENNIAL PERIODS.
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5 year periods. No. of deaths.

1857 to 1862.. . .o .s 92
1863 to 1867.. .o .o oo 77
1868 to 1872.. .o . «e119
1873 to 1877.. .o .o elll
1878 to 1882.. .o .o «.102
1883 to 1887.. .o .o «.1397
1888 to 1892.. .o . +.158

1893 to 1897.. - .o ..168
1898 to 190200 o e s e -0176
1903 to 1907.. . .o «e199
1908 te 1912.. .o .o .« 227

From Table III. the increase in the number of
cases in the County will be more readily appre-
ciated. A very decided increase during the last
thirty vears is shown. In this period the death
rate has more than doubled itself. In the previous
twenty-years, however, from 1857 to 1877, it does

not show any decided increase or decreass, bu%

varies only a lit*le from year to year.
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VI. INITIAL SITHES OF CANCER IN MORAYSHIRE.

It has always been ochgerved that there is a

certain proelivity of particular regions to

malignant disease, but the fac*t that even in certain

organs the disease varies in certain districts and
countries has not come so much under observation.
This point, however, is an important one, in so
much that it may ultimately be one of the clues

to the elucidation of the cancer problem. There
must be a reason for this variatlon, and the

reason will probably be found in the environment

or habits ofjthe people affected. The comparisons

given below between the County of Moray, the 61lst
Annual Report of the Registrar General for
England and Wales, and ‘he Twelfth Census Report
of the United States will indicate how the
figures differ or agree. tenerally speaking,

there is a somewhat wonderful similarity between

them. (3

LIP.
No. of cases :
in "ounty Mortality per cent Mortality per cent
_ founty of Moray Englan Wales.
Males 11 - - - - 1,98 - - - - - - 1.6
Females B - - - - .47 - - - - - - .2

These figures, although too few to base

reliable statistics on, are remarkably close to

\the/ 1 '
61lst Annual Report cf the Registrar General.

1
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the figures for England and Wales, as given in the
61st Annual Report of the Regisirar feneral. 1In
hospital statistics} the number cf cases cof cancer
of the lower lip in females as compared to males,
was as 1 to 1.08. A comparison with Morayshire
figures shows & much higher number for females, but
it must of course be remembered *hat in hospitals
there is a certain selecticn of cases, and it is to
be noted that in Morayshire, we are dealing with
mortality statistics. In the case of hospitals,
there must be many cases of 1lip cancer cured by

operation.

TONGUE AND MOUTH

2 3
Cases in Moray. Mortality ¢ Mortality # ¥ortality?
in 58 years. in Morayshr. in Eng. & Wales. U.S.A.1900

Males 34 - - 6.13 - - - 604 - - - 9.5

Females 12 - - 1l.14 - - - 0.6 - - - 1.6
THROAT.

fagses ir Morayshire Mortality? Mortality per cent

in 58 years. in Yorayshr. in ¥ng. & Wales.
Males 12 _ 2.1 2.0
¥Females 10 v «95 -

In 1900 the mcrtality rate in the United

States/
1 .
Williams '"Natural His*ory of Cancer" p. 382
2
61st Annual Report of the Registrar General
3

Willjams's "Natural History of Cancer" p. 380
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States 1s given in the Twelfth Census Report
including throat with tongue and mouth. The
follewing are the figures:-

Males 9.5%

Females 1.6%

Comparing the figures for tongue, meuth, and
throat, the percentage in Morayshire 1s extremely
close to that of England and Wales, while the
numbers for the nited States exceed the others by
17 It is noteworthy that in Morsyshire only one
case is recorded as occurring in the palate, and
that case was in a female.

It is not quite easy to explain the greater
proclivity of men to cancer of the lips, mcuth and
throat than of women. It igreasonéble to infer
that the irritating effect cf smoking on these
parts is one of the predisposing causes, smoking
being indulged in more frequently by men than by
women. In this connection, it is significant
that, according to the Fourth Report from the Mancer
Research lLaboratories of the ¥iddlesex Hospital,
pp. 51 and 52, the percentage occurrence of cancer
at these gites in women during the last quarter
of & cecentury has shewn a diminution. There 1is
reason toc believe that smoking in women was more
prevalent among the rural population previous to

that/
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that period than in later years.

OESOPHAGUS
fases in Morayshr, Yortality % Mortality 7
in 58 years. in Flginshr. in ¥neg. & Wales.
Males 9 - - - - 1.64- - - = = = 6.0
Pemales 7 - - - ~ .66- - - == - - 1.5

A comparison of the Yorayshire pfecentages
with those of England and Wales, shows a marked
inequality in both males and females, bhoth bheing

very much lower, but especially males. I can

[N

R—

suggest no reason for this, unless that certain
cases which really began in the pharynx have been
erroneously ascribed to the oesophagus and vice
versa, on account of the difficulties in diagnosing
the exact site in these regions.

This would seem to be borne out by a com-
parison between the percentages for pharynx and
oesophagus combined as shewn in the followlng

table for botp sexes.

1 1

Morayshire. Middlesex Tospital Mayo Fospital
Dedl B.1 6.5

STOMACH.

Nases in Morayshr. Mortality Z Mortality Z Mortality &
in 58 yrs - in Moray. Anc. & Wales. UesS.A. 1900

Males/
1

3rd Report Cancer Research Laboratories
of *he Middlesex Hospital, p. 96
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fases in Yeray. Mortality 7 Mortality £ Mortality %

in 58 years. in Moray. Eng. & Wales T7.S.A. - 1900.
Males 151- - 27.25- - - - - 21.4 - - - - 43.0
Females 213 - - 21.32- - - - - 13.2 - - - - 24.4

This comparison indicates that cancer of the
stomach is considerably in excess in Moray as
compared with England and Wales. It is noteworthy
that this incerease applies to both males and
females almost in the same proportions. These
figures, however, are very much lower than those
for the United States, as a glance at the table
will show. In Morayshire, as in many other
digtricts, it has been found that cancer is
situated in the stomach far more frequently than
in any other site.

In surveying the number of cases in which
the pylorus was stated as the exact site of the
disease, I found that there were in males fifteen
cases or 2.9 per cent, and in females eighteen or
8.4 per cent. 66.37 of the stomach cases of
Rrinton and Welch were located in the pylorusl.

It is not stated if these cases were based on
surgical or post-mortem observations, but probably
they were. The difficulty in the exact definition
of a stomach site in general practice must be

considerable, and it 1is no*t surprising that one

finds/
1
Williams's "Natural History of fancer" n. 384
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finds great disparity in percentages.

INTESTIVES (ex. RENTIM).

fases in Moray Mortality Z Mortality . Mortality?
in 58 yrs. in Moray. Fng. & Wales. U.S.A.- 1200
Males 48 - - - B.6 - - - - - - 6.1 - - - - - 9.2
FPemales 73 - - - 6.9 - - - - - -~ B2 = - - - - -

The first point that sfrikes one on looking
at these figures is, that those for Morayéhire are
much higher than those denoting the average for
England and Waies. Thus it i3 seen that the
increase noted with regard to the stomach in the
vreceding paragraph is continued, although to a
less extent in the figzures for the intestines.

The increase applies *o both males and females.
It is also interesting *o note *hat the 1incidence
of cancer of the intestines in females is approx-
imately 1% less than that in males in both the
County of Moray and in England and Wales.

The figures for the /nited States do not
give a true comparison, as the percentage given,
viz:- 9.2 refers to *he abdomeén, and under this
heading might be included cases of cancer of the
pancreas, peritoneum, &c. No percentages are given
for females. The number of cases of cancer of
the rectum will be considered in a geparate
paragraph.

The one hundred and twenty-one cases tahulated

under/
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under Intes*ines were made up as follows:-

Males. Females.

Rowels or Intestines -~ 32 Rowels or Intestines - 63.

Duodenum - - - - - - - 3 Duodenum - - - - - - - 3
Sigmoid - = - - - - - - Sigmoid - - - - - - - 2
Caecum - - - - = - - 2 Caecum =~ - - - - - - -
ITliocaecal valve - - - 3 Iliocaecal valve - - - -
folon - - - - = - - - 8 fMpglon - - = = = = - - 5
48 73

RECTUM.
fages in Moray Mortality ¥ Mortality 7 Mortality ¥
in 58 years in Moray. Frneg. & Wales. U.S.A. 1900.
Iﬁales 55 - - 9-9 - = - - 9-6 """"" 504

Females 57 - - 5.4 - = - - - 5.3 - - - - - 3.5

The abhove figures give ste*tis=*ics of mortality
from cancer of the rectum. The closeness of the
figures for-England and Wales %o those for the
county of Moray is remarkable, especially so when,
as has been hefore éfated, the numbefs for *the
stomach and other parts of the intestines are higher
than those of *hat country. It i3 also remarkable
that the percenfape‘?or tre IInited States is
distinetly lower than that found either in
England and Wales or this county. It is by no

ueans/
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means easy to account for this disparity, esnecially
when one considers that we are dealing with a well-
defined site, and one in which diagnosis is a good
deal more cert=zain than many other vnarts of *the
.alimentary tract. This would naturally lead one
to believé that percentages for these paris wculd
be less liable to fallacy than some of +he others
we have been considerineg. I+ is difficult to zive
any explanatior as *o why *the rectum should bhe
such a prolific seat of cancer in Grea' Rritain
compared *to what it is in America. Can it be
explained on the assumption that constiration,
with its econsequert irritaticr of the rectum,
is more frequert in Great PRritain than in the
United States? I have no reason *o believe that
this is rezlly the case, but merely put it forward

as a possible explanation.

LIVER AND GALL BLADDER.

Cases in Moray. Mortality 7 Mortality # Mortality %

in 58 vears. in Moray. Eng. & wales. TJ.5.A. 1900.
Males 48 8.6 13.4 14.5
Females 65 6.21 13.5 12.5

Although in the above table, the figures for
Eneland and Wales corregpond clcsely to those
of Amefica, there is a marked reduction in the

percentages in Morayshire.

PANCREAS/.



50.

PANCREAS,
1
Cases in Morayshire. (fases on Metropolitan Hospitals .
‘Males 3. - o54%- - - - - - - - - - - .64%
Temales 3. = o¢28i= = = - - - = - -« - - «137%

These figures shew that in Morayshire the
proporticn of deaths from cancer of the pancreas
is lower for males and very much higher for
females than the proportion of cases in metro-

politan hospitals.

OMENTUM, MESENTERY AND PERITONEUM.

fagses in Morayshire rases in Metropolitan Hospitalsl
Males 2. - ¢36/~ - = = = = = = « = - - .697
Femalesl2. - 1.14% - - = = = = = =~ = - = 677

Under this heading, it will again he seen
that the figures for Morayshire are lower for
males'and much higher for females.

ABDOMEN & PELVIS.
| 1

Cases in Morayshire Cases in Metropolitan Hospitals
Males 9 - 1.6% - - - - - - - - - «69%
Females 16 - 1.5% = =~ = = = = = = - = «17%Z (pelvis alone)

PAROTID & THEXROID GLANDS

Cases/

1
Wwilliams's "Natural Fistory of Mancer" pp.394-99.
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- 1
cagses in Morayshire rases in MYetropolitan Yospitals
Males W36 - - - - - - - - - «21%

Temales .287 - - - - - - - - - -.06%

SUMMARY OF CASES IN THE ALIMENTARY TRACT.

In sumparising the above cases, for the sake

of clearness the following table may be useful.-

| Morayshire England & Wales.
Lip : 1.984 - - - - - - 1.6 per cent
Tongue & Mouth 6.13 per cent- - - 6.4 " "
Throat 2.1 '~ " - - -2.0 " "
Oesophagus 1.64 " " e - 6.0 " "
Stomach 27.25 " "o - -21.4 "
Intestines
(ex rectum) 8.6 " n _ _ _ 6.1 v "
Rectum 9.9 " " - . - 9.6 " "
Liver & Gall
Rladder 8.6 " " - - -13.4 " "
Pancreas .28 " " e - - -
Omentum, Mesentecry
& Peritoneum od " " - .- -
Abdomen & :
Pelvis 1.6 " LU
Parotid &
Thyroid glands e " L

FEMALES,

Morayshire/

william's "Natural Vistory of Cancer" pp. 394-399.
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¥Yorayshire. [per cent) Fneland & Wales. (per cent)
1ip - - - - - 47 - - - - - - - - .2
Tongue ¥ Mouth 1.14 - - - - - - - - - .6
Throat - - - - - 95 - - - - - - - - -
Oesophagug - - - 66 - - - - - - - - - 1.5
Stomach - - - =218 - - - - - - - - 13.2
Intestines

(ex rectum) - - 6.9 - - - - - - - - 5.2
Rectum - - - - -5.4 - - = = = - - - - 5.3
Liver & Gall

Bladder- - - - -6.2 - - - - - - - - 13.5
Pancreas - - - - 3" = - - - - - - - -

Omentum, Mesentery

& Peritoneum - - 1 - - - - - - - = -
Abdcmer. &
pelviz = =~ - = LB - - - s e e e m - -
Parotid &
Thyroid - - - - 28 - - - - - - - - -

It ia not necessary to make any clear
distinetion between the alimentary tract proper
and the rlands and organs accessory to it, as
most of these glands and organs are directly
concerned in the process of digestion. The
cases tabulated under the abdomen and pelvis are
prohably cases where a clear dlagnosis as to
the exact site could rot be made. In working
out the percentages for the alimentary tract, the
results arrived at are as follows:-

Yorayshire/
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Morayshire Fngland & Wales. Tnited States?
Yales 69.47 . . 70.67 . ... . 8l.67
Females 45.57 . . 43.37 . .. . . 51.87
Roth

Sexes 53.47 . . 54.0 . . ... 66.77

A comparison of these figures for the
whole alimentary tract shows a remarkable similarity
between the figures for England and Wales and those
for Yorayshire, the difference in the individval
groups comprising the tract, lying chiefly in the
oesophagus, stomach, and liver. The figures for
the oesophagus and the liver are much below and
those for the stomach much above those recorded
for England and Wales. The final result of these
statistics is that there is a fairly clear indication

that cancer is chiefly located in the alimentary

tract.
RESPIRATORY SYSTEM
Morayshire. Metropolitan Hospital
‘ Statistics.
Llungs. Lungs.

MBn 1 b} 18 /’71 . 3 . . . . . }ﬂen .3%

Fem&less -.4% . . 3 . . . Fema168007%
Larynx larynx.
Males 4 - .74Z . . . . |(lMales 1.17

Females 5 - 477 . . . . Temales .077

It is interesting to note the low incidence

ef/ 1
Twelfth United States Census Report, 1900
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of cancer of the respiratory system. In Yoray
shire the incldence in this site seems to be
somewhat high when compared with wetropolitan
hospital statistics, but it is doubtful whether a
reliable comparison can be made between hospital
statistics and mortality statistics. It is
worthy of note that there were no cases in the

trachea @ither among men or women.

HEAD, FACE & NECK

The following table shows how the cases
under head, face and neck are made up:-

HEAD AND NECK.

Males. . Temales.
Bar . ¢« ¢« ¢« v o« o« 2 Middle ear . . . .
Side of head. . . 2 Sealp « ¢ e o o @
NQCk. > ] L ] L ] [ ] L] 20 ‘.\TGCk L] [ ] L] - ] L 3
PACTE.
Males Yemales.
Nose. L ] L ] L ] LN ) [ ] 2 }Tose [ ] [ ] [] * [ ] L ] L]
Cheek « « o o« o« « 3 fheeKe « ¢ « o o »
Eb’elid. e o & o o l Eyelid ® & o e o o
Forehead. . « « « 2 Forehsdd . . . . .
Eyes [ ] * [} [ ] L ] L ] 7 wes . L ] L] L] L] * L ]
38
JAWS.
Vales Females
Jaw . * . .' - ™ . 11 J&W [ . a . . . .
Upper Jaw « « « « 6 Upper Jaw . . . .
lower Jaw « « o« « 6 Lower Taw « . «

L] . L] * *
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COMPARATIVE TARBRLE.

Morayshire Mortality ¥ Mortality Z in
Eng. & Wales.

Tace. Males 38 .

. 6 L[] » L] L[] . 2.0
Females 29 . . 1
4

. * L4 L L - .6

JaW' Males 23 L] [ ] '15. L [ ] [ ] L ] - 2.7
Yemales 9 e ¢ «B6. ¢ ¢ .+ . o8

COMPARATIVE TARLE.

Morayshire Mortality ¥ U.S.A. Mortality %

Head,

Face &

Neck Males 856 . + 15.3 . + 4 ¢ ¢ »e . . 10.4
Females 58 . . 5.5 i ¢ v ¢ = o ¢ & 3.1

The above comparative tables show that
cancer of the Head, Face and “eck seems to be
more frequent in Morayshire than in England and
Wales generally or in the United States. This
applies to both males and females. The greatest
increase seems to he connected with the prevalence
of the disease in the face. and jaw. It is
difficult to account fof this. The increase,
however, may be due to the presence of rodent ulcer
which attacks the face more frequently than almost
any other sgite. rages of rodent ulcer found in
the County, I have put under a separalte heading,
but it is not unlikely that they were frequently

certifled as cancer of the face.

BREAST.

Cages/



56.

fases in Moray Mortality 7 Mortality 7 Mortality %

/

in 58 years in Moray Eng. & Wales U.3.A. - 1800.

.R’Iales O L] L] O . . L] . L ] O'z L L] L] L] ().7

Females 183 . . 17.49 . . . . 15.8 ¢« . . . 15.7

This table 1ndicates‘that there 1s a
higher percentage of cases of cancer of the breast
among females in Morayshire than there is in
Ingland and Wales or in the UUnited States. It is
worthy of note that among males, ﬁo case has been

recorded in Morayshire.

JTERUS

rases in Yoray Mortality 7 Nortality Z Mortality ¥
in 58 years in Yoray ng. & Wales. V.3.A. - 1900,

¥emales 163 . , ., 156.58 . . . , 23.5. . . . R7.6

fontrary to what was found in *he figures
for cancer of the breast, the mortality percent-
age of cancer of the uterus in Worayshire is much
lower than tha*t found in Fngland and Wales or the

United States.

GENERATIVE & URINARY ORGANS,

fases in Morayshire Mortality per cent
in fifty-eight years. in Morayshire

Males 20 . » [ . . * L) [ ] L] -3. 61

Females 10 o o o« o o« o o o o o 09

Included in this percentége are six

cases/
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cases or 1.0 per cent of cancer of the prostate.
This exactly compares with the figures for England
and Wales.
0f the one hundred and sixteen cases included
under "Other forms", the following table gives
the details of where the cancer is situated.

Malen, Females.
log 2 leg 19
roin 2 groin 3
thovrax 2 thorax 3
spine 1l -
redent rodent
wiocer 2 ulcer 3
side 1 side 2
arm 1 arm 1
Axilla 1l axiila 3
Shoulder 1l -
- Hand 3
- thigh 4
- ridbs 1
- chest 2
- back 1
- knes 1l

- Undefined 10
Unéefined 47

TOTAL 60 TOTAL 56
10.87 8.357

I regret that I am unable to give a comparison
with these figures from any other source, as it is
impossible to know what sites or loealitles may
or may not have been included under the term "All
other forms". |

The following table indicates approximately
the increase or otherwise of cancer at the varlous

sites/
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sites during the period of years under consideration.
This table was compiled before all the records
were to hand, but I think it is sufficiently com-

plete for the purpose.

18556-62 1863-72 1873-82 1883-92 1893-02 1903-12
Breast 20 25 25 21 27 37

Uterus 14 15 24 35 33 44
Intest-

ines 8 17 26 46 87 95
Stomach 35 52 49 93 105 105
Mouth and

throat 9 17 22 30 31 41

Prom the above table it will be observed that
the figures for the stomach and intestines when
taken together show the most marked increase. The
figures for the breast and the uterus show no
great inecrease from one period to anothér, although
the inerease 1s more marked in the last ten years.
The same may be said of the numbers for mouth

and threat.
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VII. SEX AND AGE IVCIDENCE

Sex and age are very important factors in any
calculations that may be made into the prevalence
of cancer in any locality. The reason for this
is almost self-evident. It 1s known that cancer
is a disease associatéd with advancing jears, and
that it usually attacks in greater proportion
persons of the female sex. This is almost entirely
due to the frequency with which cancer occurs in
the breast and uterus in females. This being so,
it is important to correect for the age and sex
distribution when investigating the cancer incidence
in any éommunity. It is well known that the numbers
at different ages readily alter, and that at
certain periods, the number of males and females
also alter. To. prevent errors as far as possible,
I have based my percentages on the age and sex
distribution as given in the Census reports dealing
with the period under investigation, viz:- 1855
to 1912. Of the sixteen hundre d ecases considered

584 were males

1046 were females.
The formation of these totals will te
better understood from the following table:-

Year Males Females Ratio
Males to Females

1855 "57 . 8 e e o o o 24 e & o o o o lt03
T e e e 044%0000101%00000 -

1858-62/




Year
1858-62
1863-67
1868-72
1873-77
1878-82
1883-87
1888-92
1893-97
1898-02
1903-07

1908-1%2

1855-1912

In the following

60.

Males
[ ] 29 [ ]
. 1.39%

. 34
. 1.63%

. 42
. 1.997
36
. 1.7%

. 36
. 1.68%

. 54
o 2.58

. 51
. 2.50%

. 70
. 3.4372

. 89
. 2.79%

. 54
[ ] 2.55%

. 83
. 4.05%

.554

Females Ratio
Males to Females.
e 63 ] - L) . . . 1 "50 2.1
. 2.671 e o o & -
e 43 ¢ o ¢+ o« 1 to 1.2
. 1083%0 ] e o [ -
e 77 ¢ ¢ ¢« ¢« « « 1 to 1.8
. 5025"(1’. e » o @ -
L ] 75 L ] [ ] L ] L[] [ ] OV 1 to 2.0
. 3017%. e o o o -
e 86 . ¢« 4 ¢ & o o1 to 1.8
° 2.77%- . s s e -
« 85 ¢« s ¢ s s o 1 to1l.5
[} 305% * e o o o -
107 ¢ 4 4 . o s 1 to 2
. ‘.65%. . ° s -
[ 98 [ ] [ ] [ ] L ] ® [ ] 1 to 1.2
[ ] 4.24%. ses o o -
Qlov [ ] L] - . [ ] [ 3 1 tO 108
04.51% [ [ ) . L] [ -
145 . . . . .+ 1 to 2.7
06012,% * e o o o -
144 . . . . .« 1 to 1.7
° 6027%- *e e o -
JO46. . . + . . AVv. 1 to 1.8

table, a eomparison is made

between the Morayshire figures and cther statisties.

Sex Ratior, - Males to Females.

VMorayshire .

1

Hospital Statistics .. .

63rd/

1

« 1 to 1.8
« 1 to 1.75

Williams' "Natural History of Cancer" p. 31Z2.



61.
SEY RATIO. MALES TO FEMALES.

63rd Report of the
Registrar General, 1900 . . . . . « 1 to 1.5

United States, 1900, . . . ¢« « . « 1 to 1.5

While we know that cancer is increasing, it is
of importance to ascertain if the irncrease is marked
in males or in females or equally in both. A
remarkable thing in the figures for Morayshire, énd
one wvhich may be a mere coincidence, is a period-
icity in this subject which we are now considering.
On looking at the table above, it will be seen that
the ratio of males to females has not varied muéh
for fifty-five years, but the ratio is greatest
every fifteeh years, viz:-

The quinquennial period 1858-62

" " " 1873-77
" " " 1888-92
" " n  1903-07

It will further be observed that @uring the
last thirty-five years, while the numbers of females
were increasing, the males were decreasing, and
vice versa, the change taking place at the end of
each fifteen year period. It would be interesting
to know whether cancer may not be a disease increasing
in both sexes, but following a definite cycle as
above mentioned. Further observations will te
necessary to determine this.

The/
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The results indicated above have not been
found as a general rule. In the Registrar
General's Reports, there seems to be evidence that
the sex ratio is becoming less, and that there is
a tendency for the disease to bocomeleqpally preval ent

in both sexes. The following table will 1llustrate

this:
Period Sex Ratio
1851 tO 1860 ® . L ] L ] L 3 3 . . . 1 tO 2.2

1861 t0 1870 . . .« . . ¢« + &« + 1 to 2.1
1871 to 1880 « « + ¢« ¢« o ¢ ¢ . 1 to 1.9
1881 t0 1890 &« « ¢ 4+ ¢ o ¢ & . 1 to 1.7
1891 to 1900 ¢« « ¢ ¢ o o ¢« o « 1 to 1.5
1901 ¢0 1905 . « ¢« ¢« ¢ + ¢« « + 1 to 1.3

Although the sex ratio for the # i
Mofny compares closely with those of > ‘

States and of England and Wales, a similar ratio

is not found in all countries. 1In Australia and
New Zealand, the mortality in males has been greater
than that in females for many years/- almost since
1870. The above table shows no evidence of any
gradual equality of ratio,in the county of Moray,

females being distinctly in excess.

The following table shows the age incidence
in the county of Moray.
1855-1862/

1
Williams' "Natural History of fancer" p. 57
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From the above table it would seefii that on-
the whole, it is in the age period, 75 to 85 years |
that the cancer mortality is heaviest, as in five
out of the six ten year periods, *he mortality
rate at that age isheaviest.

in the first period of eight years, the rate
at the 76-85 age period is highest. Then comes
the 85-95 period and then the 65-75, followed by
the 55-85 group. The lightest rate is below 35.
The same may be said of the second group of ten
years, while in the third group, the mortality at
65-75 is greater than at 85-95. years. In the
fourth group, viz: 1883 to 1892, the mortality
eceurs in the same sequence as in the first, In
the fifth ten year group, the highest mortality 1is
P und atA 65-75 years. Here also the mortality
at from 35-45 years shows a decided increase.

In the last group, the highest mortality is again
at from 75-85 years, while the 65-75 year period
comes second.

Paking the age groups individually, it will
be seen that the age group below 35 years has
varied but 1little in the period under consideration.
The mortality at 35-45 has increased from 2.1 in
1855-62 to 5.08 in the ten years 1893.02, and to
5.63 in 1903-12. The age group 45-55 shows a

considerable/
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considerable increase, being only 4.76 for the
first eight years, increasing to 9.93 for the
second group of ten years, 13.9 in the fourth and
15.06 in the sixth. The 55-65 age group shows very
little difference for the first twenty-eight years,
but in the fourth ten-year period, it increases
from 14.68 to 22.79, and in the last year period

it rises to 31.3 The next age period, viz 65-75
shows the greatest increase. Retween 1855 and 1872
it rose from 18.13 to 29.75. The next ten-year
period shows a rise of 6.8 on the last; the next
period a rise of 15.0, the next a rise of 13.8,
and between the last two year periods a rise of 6.9
is observed. From 1855 to 1912 there is a rise

in the mortality of 44.2 The next age period,
75-85, does not show such a great 1ncrease‘between
the decades, but from 1855 to 1912 the mortality
rose from 23.89 to 76.69. In the 85-95 age period
the increase is again considerable, the mortality
in the first period of eight years being 19.86

and in the last decade, 55.90.



65.

VIII. ONCUPATIONAL INCIDENCE OF CANCER

IN MORAYSHIRE.

M ALES.

Occupation

Farmers, crofters,
d&il"ymen ® [ . . ¢ & »

General & Agrieultural
labourers « « « « o o o o

Carpenters, eabinetmakers
Fishermen . « « ¢ « o o &
Masons, builders, feuars
Ggardeners « o« ¢ ¢ + o o o
Shoemakers . . « « « o o«

Drapers, tailors, and
clothiers . . ¢« ¢« ¢« + & &

GroCeOrs o« .« o« o« o s o s o
Rlacksmiths « ¢ ¢ ¢ o« ¢
Shepheérds « « « o o ¢ o o

Carters, weighmen .

Licensed Trade . « . .

Pedlars, hawkers, &c. . .
Bakers « o« o o ¢« ¢ o o o

Railway officials . . . .
Gamekespers . . ¢ o« +» o o
Coalmerchants . « « « « &«
Weavers « « o« o ¢ o o o o

General merchants/
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645

1535
1004
1472
1041
1004
1459

1976
984
1340
1334
1373
857
520
1630
1120
990
300
1186



66.

General Merchants. « « « « « + « o &
Excisee ¢ ¢ ¢ ¢« ¢ ¢ o ¢ o ¢ o0 o s o
Foresters, woodmen, sawmillers . . .
Butchers « « « ¢« + « « ¢ o o ¢ o o »
Meal or flour millers.e.cc « « « « « &
Hairdressers. « . « ¢« « ¢ « o o « o =
CoachmONn. « o« « o o« a« ¢« o o o o o s o
Shipbullders. . . ¢« . &« ¢ ¢ ¢ ¢ ¢ o &«
Sailors. « ¢« . ¢ 2 ¢ o ¢ o 0 0 e o
Platelayers & surfacemen. .. « « « o
Coachbuilders. « . « « « ¢« ¢« . & o &

Plasterers. . . « « . ¢« « o o o o =

I S T o T R *T R R S R SR SR SR B

w‘t cmker. * [ L] L d L] L] L] L ] L] L] L . L

in
in
in
in
in
in
in
in
in
in
in
in

in

600
914
1750
1251
790
290
3467
1987
2266
718
1253
1653
2250

Ministers. « « ¢« ¢« « ¢« ¢« « « o« « o « 1 in 1250

Doctors, surgeons. « . « ¢ o o « o o

nabmen L] L] L] . L ] L L] L] L] ® [ ] * L] [ ] L] [ ]

Schoolmasters. « « « « « o« « ¢ » o o

coop‘r.ooooooooooooooo

DYOGrBe ¢ o« o o ¢ o o« o o s 6 ¢ o o o
W

Photographs. . . . « « ¢ « ¢ « « + &«

Rooksellers and binders. « . « « .«

Commercial travellers. « . « o« « ¢ o

painters, plumbers, glaziers. . . . .
RQPO!‘t e!‘.. [ ] [ ] . ] 3 [ ] . e o o - .

1
1
1
1
1
1
1
1
1
1l
AFMY « ¢ ¢ o o « s s o o o 8 o o o o sk

Grain and corn merchantse. « « « « « « 1

Clerks/

in
in
in
in
in
in
in
in
in

in

in
in

977
1890
2660
3690
4265
505
530
967
1205
390
2955
437
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Clerks [ ] [ ] L] [ ] L 4 L ] L] L ] [ 3 L 2 ® L ] [ 3 L 1 1n 5675
China merchants. . e « o o« ¢« o ¢« o1 in 415
Butlers, waiters, &. .« . . ¢« « . 1 in 3000

These ratios have been obtained from calcul-
ations based on the census reports giving the
average number of persons in the respective
occupations and from the number of deaths in
these occupations during the period from 1855
to 1912.

The occupation of chimney-sweep, which else-s
where has been found with the greatest mortality
from cancer,is absent from my list for the county
of Moray, no cancer deaths in connection with this
occupation being recorded.

The following are the occuptions with a ratio
of one in less than 500:-

Coalmerchants
Hairdressers

Reporters

Grain and corn merchants
China merchants

In the above 1list one is struck with the
large number of merchants noted, as having a high
cancer mortality rate. Are we to infer that
these people are prosperous and well-to-do; and

more likely to be attacked with this fell disease?

1/
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I hardly think so, for alcng side we have the
occupations of hairdressers and reporters, bo*h
classes of whom are less likely to belong to the
prosperous part of the community. All are more or
less indoor occupations. The occupation of
hairdresser stand at the top of the list.

Of the occupations with mortality rates
between 1 in 500 and 1 in 1000 are the following:-

Parmers, crofters, &c.
Groeers,

Licensed trade,

Pedlars, hawkers, &c.,
Gamekeepers,

General merchants,

Excise,

Meal and flour millers,
Platelayers and surfacemen,
Doctors, surgeons,

Dyers,

Photographers,

Booksellers and bookbinders.

This 1list of occupations does not suggest to
one's mind any reason why they should ﬁave a com-
paratively high death rate from cancer. It has
been pointed out by many observers that the
licensed trade has & high cancer incidence. Reasons
innumerable for this have been mentioned, chief
among them being the fqmes and emanations in
connection with the‘iﬁgé}ﬁcturekof bter, whiskey,
and other alcohollie substances. But there seems
to be more than this, for publicans, excisemen,

hawkers, suffer similarly, the probability being
that/
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that these persons often become addicted to
alcohol, and that indirectly makes them a prey to
cancer. Further, hotel servants often occupy
cellar and underground rooms where there is dampness
and stagnation of the atmosphere, and where mould
prevails. Bookbinders, another of the above group,
are often compelled to work in rooms badly vent-
ilated and pervaded with fumes. Photographers
and dyers work among chemical irritants which might
readily pre-dispose to malignant disease. Game-
keepers and farmers lead an open air life and are
more or less working with the soil, which more than
one observer has assoclated with a high cancer
J

mortality. ¥illers have Bad a cancer death rate
above the average.

The following 1s a group of occupations with
a mortality rate between 1 in 1000 and 1 in 1500:-

Carpenters, cabinetmakers, &e.

Fishermen,

Masons, builders,

Gardeners,

Shoemakers,

Blacksmiths,

Shepherds,

Carters,

Railway officials,

Weavers,

Butchers,

Coachbuilders,

Ministers,

Cfommercial travellers,

This/

1
Rollo Russell's "Preventable Cancer", p. 89
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This group is remarkable for the variety of
the occupations contained in it. The building
trades are fairly well represented. Gardeners,
besides working much among the soil, are also
spbjeeted to the action of soot which they use
generally in censiderable quantities. Sheoemakers
are to some extent workers in mineral eils, pitch(
benzine, tallew and animal oils. They are also
in the habit of irritating the meuth by helding
nails it in while working.

The follewing group comprises those occupations
with a ratio between 1 in 1500 and 1 in 2000.-

General and agricultural labourers,

Drapers, tailors, and clothiers,

Rakers,

Foresters, woodmen and sawmillers,

Shipbuilders,

Plasterers,

Cabmen.

These occupations seem *to have nothing in
common and call for no particular remark. When
gathering my statisties, I was rather inelined
to think that those engaged among wood, such
as sawnillers, foresters, &c¢. and their wives had
an unusually large incidence of cancer, but this
is not bvorne out by the above figures for men.

The follewing occupations had a ratio of 1
in more than 2000:-

Coachmen,
Sailors/
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Watchmakers,

Painters,

Scheolmasters,

Coopers,

Arnmy,

flerks,

Butlers, waiters, &c.

These give the lowest death rates. It is
interesting to note that the cases of cancer
amoné hairdressers in my 1list occur 1in the region
of the mouth and throat. Barbers as a class would
be much in contact with incipient cases of cancer
" of the head and neck. The same migh* be said of
doctors and nurses who appear from my list %o
have a high mortality. |

The occupations of grain and corn merchants,
and millers have a high mortality. This would be
in harmony with the idea of a fungoid disease
that would be associated with grain and likely to
attack those working with it. The same migh* be
sald of farmers and crofters who have a fairly
high mortality. It has been pointed out by some
authorities that those engaged on the soill seem
te have a high mortality from cancer. This is in
accerdance with my own figures, farmers and crofters
heing - somewhat higher than gardeners. In my
investigations I have also noted that those es-
pecially associated with the lower animals have a

somewhat high mortallty. In this group I place

gamekeepers/
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gamekeepers and along with them molecatchers. When
one considers the very small number following the
latter occupation, it is interesting to note that
among my statistics for Moray, I have records of

two molecatchers and one molecatcher's wife dying
from malignant disease. In my figures also appears
a rat destroyer who succumbed to cancer of the
stomach.

The following table gives the cancer mortality
among the various occupations engaged in by females.
It, however, mus* here be stated, that in the
returns from which the number of deaths from cancer
were compiled, the occupation was not given in
many cases, so that the following figures are

probably below what they cught to be.

Oecupation. Mortality

Domestiec servants, housekeepers. . . . .1 in 1462

Ooutworkers, o« « o o « a« o o o« o o o« « o 1 in 2175
Dressmakers, « « « « ¢« « s o« o« o o o « 1 1in 2023
TSACHErS, + eo o« o o o o« s s ¢ o o o o 1 in 2357
Lodeging house keepers. . « . « « « « « 1 in 1126
Merchants, « « o « « ¢ o « « o« ¢ o o o« 1 1n 821
Post office sorviees ¢« . =« ¢« . « « + «» .1 in 866
Music teachers, o« « « « « s« ¢ « ¢« o« o« 1 in 605
laundresses, washerwomen,. . . « « . » 1 in 561
Tailors, « « « « « s o o s ¢« s o o« « o 1 1in 550

Governesses/




ROVErNessSesS « . . o« o« o« « s o« o« o« 1 in 580
Seamstressese « ¢ ¢« o ¢ ¢ o o o o 1 in 533

Nurses [ [ ] [ ] [ ] ® L ] L ] [ ] [ ] L X ) L ] L ] [ ] .1 1n 463.
Wives or widows. « « ¢« ¢ « o o o 1 in 924.

From the above table, it will be seen %that
the highest mortality is among nurses. Seam-
stresses and governesses come next. General
merchants and those of the post office service
would seem to be moderately high, while dress-
makers, outwerkers, teachers and loddng house
keepers are among the lowest. The mortality
rate for married women would also seem to be
moderately high, but if trustworthy figures wers
available, it would probably prove to be much
- higher than is here stated.

The figures for the eounty of Moray give
no special indication that certain occupations
are much associated with a high mortality from
malignant disease. At the same time, I wish
to point out that, on account of the difficulty
in obtaining the lists of oeeupationsf‘frcm the
eensus reports, my statisties are approximate
only and I am not surprised that they do not
agree more closely with those of the 1list of the

Registrar General for England.
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I,

DISTRIBUTINN OF CANCER ANTORDING TO PARISH.

- ————— -

Having considered the incidence c¢f eancer
as concerns the county of Moray generally, I
will row give a detailed statement of *the
Mortality as it occurs in the various parishes,
torether with notes on particular cases or

peculiarities of incidence.

The *abular statements on the following
paces give a general idea of the cancer
mortality in *he county of Moray, (1) in
five year groups, eaccording to parish,

(2) in five year groups accordirng to sex,
(3) totals in *wenty-nine years according te

parish.
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TABLE IIT.

No. of cases

1855-83

Alves 8 -11in 3683 . . . ..
Bellie 47 - 111976 . . . ..
Birnie 2 -1in5727 . . . . .
fromdale 59 - 1 in 1645 . . . . .
Dallas 14 -1 in 2228 . . . . .
Drainie 30 -1 in 2940 . . . . .
Duffus 29 -1 in 3498 . . . . .
Dyke 19 -141n 1927 . . . . .
Edinkillie 21- 1 in 1763 « « . . .
Elgin 146 -1 in 1904 . . . . .
Forres 68 -1 1in 1865 . « . .« &
Kinloss 13 -1 4in 2714 « .« . . .
Knoekando29 - 1 in 1983 . . .

New Spynie 7 - 1 in 3035 « « « « &«
Rafford 8 -1 1in 3832 . . « .+ .
Rothes 16 -1 in 5147 . . . . .
St.Andrewsl5 - 1 in 2612 « . « . &
Speymouth 4 -1 4n 7025 . . . . o

]
-

Urquhart 26 in 8333 « « ¢ ¢

I now eome to eonsider eaneer

in each parish.

Alves. The parish of Alves with a death-rate

ot/

No. of cases
1884-1912.

e « « 14 -1 in 2251
e« ¢« « 58 -1 in 892
e« + o 4 -1 1in 2704
e+ « 89 -1 1in 1005
e« «+ «+ 20 -1 in 1148
« « « 76 -1 1in 1620
« o « 87 -1 1in 1362
e o « 30 =1 in 1043
« + «+ 25 -1 in 1119
e o 259 - 1 in 1222
e « 4140 -1 in 1021
e + ¢ 25 -1 in 1104

. 36 -1 1in 1393
e« « « 26 -1 1in 1754
« « ¢« 183 -1 in 1561
s o « 50 - 1 in 1464
.. .23 -11n 1613
e « «+ 19 -1 in 947
« + + 41 -1 1in 1301
as it

is distributed
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of 1 in 3683 from 1855 to 1883 and of 1 in 2251
from 1884 to 1912, is among *the lowest in the
flounty.

It is traversed from east to west with a ridge
of old red sandstone and by means of a gradual
slope has two somewhat low lying districts, on the
north and south sides. Most of the parish is under
200 feet above sea level.

The first notieeable feature is that in the
village of the Crook, two deaths only from eancer
have been registered in fifty-eight years. One
of these eame from another distriet. Several of
the houses lend themselves to dampness. The water
supply of the village is almost entirely obtained
from & single well, known as the Carse Well, the
water being of good quality with a considerable
degree of hardness.

Three cancer. deaths were registered in roltfield,
& small hamlet with a poor water supply. Two
of the eases obtained their water supply from *the
same well - a shallow dip well liable to pollution
from surface eohtamination and drainage from the
outhouses. Both dwelling-houses were thatehed
and said to have been a little damp. They were
only & few yards from each other. The interval
between the deaths was less than three years. The
third case at foltfield was also in an neighbouring

cottage/
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eottage, but the water in this case was obtained
from an open ditech liable to pollution and
stagna*tion.

Two deaths oceurred a' Greenhaugh and were
peculiar in so much that they were husband and wife.
The interval between their deaths was less *han two
years, *he disease in the wife's case attacking thé
stomach and in the husﬁand *he neck. The
cottage in which they lived was a thatched one in
an exposed situation and on sandy soil. The
water supply was a surface well with a considerable
degree of stagnation. '

Four cases occurred fairly close to each other,
viz:- New Alves, 2; Lachlanwells, 1; (loves, 1,
the water supply in all these is not of the best
quality.

Three cases occurred at Earnside which has a
low gituation and a poor water supply, although
markedly windswept.

The death rate from cancer in Alves has scarcely
varied at all, and no doubt the low mortality in this
disease is due to the fact that, during the period
1855 to 1912, there has been a very large proportion
of the inhabitants under thirty-five years of age -
an age when cancer is uncommon. The population
of the parish is mainly composéd of farm servants and'’

other/
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other agricultural workers and the proportion of
people advanced in years is a small one.

Bellie.- The parish of Bellie with a death rate of
1 in 976 for the first half of the period under
consideration, and of 1 in 892 for %‘he second half,
has the highest mortality from cancer in the
County.

The parish as a whole is somewhat flat and
sandy, with a little red sandstone towards its
western extremity where the village of Fochabers
is situated. Here naturally the majority of the
cases are situated. It is worthy of note that
there has been no marked increase in the number of
cases in thisdistrict, the numbers from year to
year remaining about the same. It is rather
peculiar, however, that in the years 1879, 1880,
and 1881, immediately following *the introduction
of a new water supply into the village, there were
no cases of cancer. This sequence is not found
at any other time in the years under survey.

The population of Fochabers is mainly composed
of retired people, small tradesmen, and employees
on the Gordon-Richmond estates. There 18 a
fairly large proportion of people up in years.

There is some reason for believing that part

of the high mortali*y rate in Bellie may be due to
the/
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the inecrease in the age groups at the cancer
period of 1l1life. There is, however, no evidence
that Bellie has an excess of females sufficient
to influence the cancer rate.

Of the seven cases recorded at Bogmoor,
two were in the year 1898, and one in 1897. In
another instance, two deaths occurred with an
interval of two years between them. This
interval of two years between cases I find rather
a common one between husband and wife, or when
two deaths take place with a close association
in time and place. Are we to infer that there is
some mode of infection from the one to the other
or are the predisposing factors more prevalent
at one time than at another ? Illustrations of
such cases are also given in my description of
other parishes..

In the town of Fochabers, it was impossible
for me to locate the cases as no address was
given in most of those occurring there. Four
cases were given as in Huntly lLane, a somewhat
sheltered part of the town. One occurred in
1903, another in 1908, another in 1909, and another
in 1910.

A somewhat similar series of cases occurred

in South Row, viz:-

1/
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1l case in 1878
1 " 1882
1" " 1885
1 * 1897
1" " 1900
1" " 1904

In the isolated hamlet of Auehenhalrig, one
case occurred in 1904, and another in 1906.

Two cases (females) occurred at Wellheads in
the same year, the one being the sister-on-law
of the other.

Three cases oecufred at Saughwells, viz:-

1 in 1858

1l in 1873
1 in 1874.

At Ordiquish, where no cases have oeceurred
for twenty-seven years, five cases ocecurred as
follows: -

1l in 18683

1 in 1877

1l in 1878

1 in 1884)same name, probably sisters.

1 in 1885)

It is noteworthy that between 1861 and 1886

five cases of cancer of the leg oecurred in the

towmn of Fochabers.

Birnie.- This parish shows a remarkable
freedom from cancer, so much so that, for the
second half of the period under consideration, it

has/
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has the lowest mortality rate. It is a small
parish facing north and is considerably on the
slope. Four of the six cases recorded were

located in Thomshill, a small hamlet mostly occupied
by workers in a neighbouring distillery and situated

on rising ground.

‘Cromdale.-The parish of Mromdale, which is made
up chiefly of the three districts of Inverallan,
fromdale, and Advie has a comparatively high
mortality rate from cancer. This rate has increased
in reeent years but not to the same extent as in
many other parishes in Morayshire. Of the 148
cases recorded, 66 occurred in the Rurgh of Grantown-
on-Spey. They were very evenly distributed in
point of time and even in their distribution in the
Burgh little of interest was noted. There were
nine located in the Square in the middle of the
Burgh, eight in South street, and fourteen in the
West End.

Of the cases outside the Burgh, there is a
remarkable location of them in the Lethendry and
Cullinduim distriets. The characteristies of
this area are largely those already noticed in other
suspected cancer districts, viz:- an area more or
less in a hollow surrounded on several sides with
rising ground. This area is also marshy and

damp/
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damp. Several of the cases in this locality
occurred in the face.

Another interesting feature in this parish
is the considerable number of cases in the valley
to the north of Grantown, through which the Highland
Railway runs. This is a valléy sheltered from
the prevailing winds and richly wooded. In
this valley, at a place known as Huntly's Cave,
in 1893 a surfaceman died of cancer of the s*omach,
while in 1894 his wife died at the same place
of caneer of the rectum. At Dava in 1889, there
also died of cancer of the stomach and liver
another surfaceman, in all probability a dbrother
of the case mentioned above.

A fairly large number is also to be noted
in and around Dulnain Rridge, a part also wooded
and sheltered.

At Advie, it is worthy of note that several
cases have occurred in a low marshy part between
the station and the River Spey. This area is
occasionally flooded by the river Spey, but it is
naturally of a wet and marshy character, in fact
it has long borne the name of "The Bog". One
case is recorded as dying in 1900 of cancer of the
stomach while another, possibly in the same house,
died df cancer of the uterus in 1909. In close

proximity/
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proximity to these two cases were several others.

Dallas.~ Dallas has a comparatively low
mortality from cancer, especially in the earlier
years of the period under consideration. The
cases throughout the parish present several pecul-
iarities. In the valley of the lossie and its
tributaries, lying higher up than the village only
two cases have occurred. In the valley below the
village we find quite a string of cases, several
of them in close proximity to one another.

Between The Park and Dell, the uppermosf ones,
there is a round swampy plece of ground into which
the lLossie frequently overflows. The water supply
here was of doubtful purity. Dell and Mossend
draw water from the Lossie.

As one descends *o Kellas, there are three
cases close to each other, one of them drawing
water from a diteh liable to pollution.

The distribution of the cases in the village
of Dallas shows & remarkatble feature. Of the
eleven cases, seven were found towards the east
end where the houses are most sheltered and where
the site is lowest. In addition, these cases used,
for the most part, the same well which was in one
of the properties. This well was liable to pollution.

Here also we have an instance of husband and wife
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both dying in the same house from cancer of the
stomach and liver respectively, with_an interval of
eleven years between their deaths.'v A case in the
same block of houses recently suffered from the same
disease. Since 1907 no cancer death has been
recorded’in Dallas. A new water supply fdr the

village has been available for most of that periocd.

Drainie.- The parish of Drairie, like that of
Dallas, has a very low mortality from cancer,
especlally in the first half of the periocd under
consideration. Nevertheless, the parishes are in
most respects totally different. Drainie is for
the greater part very low-lying, being partly
occuplied by marshy ground. Towards the sea at
Covesea it is higher, At its western end is found
one of the most fertile parts of the district,
known as the "Laich of Moray", but towards the
east it again becomes very sandy and of little
fertility; On the north side is the Burgh of
Losslemouth and here the great majority of the
cancer cases were found, there having been only
nine cases in the landward portion of the parish.
Three of these cases, of which one was in 1856, one
in 1857 and one in 1890, were situated at Covesea,
the highest part of the parish, and one badly

supplied with pure water.

In/
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In the Burgh of Lossiemcuth the most cases
were found tc have occurred in the Seatown, the
oldest part of lossiemouth. Several cases
occurred there In succession, viz: two in 1876,
two in 1890, one in 1886, one in 1887 &nd two in
1910. In the higher parts of the town also,
it has been even more prevalent. Fishermen as a
class - and it 1s of these that the Burgh of
Lossiemouth is mostly composed - are not unduly
prone to cancer, and in Stotfield, a part given
over to visitors and residents of the wealthier
class, & fairly large proportion of cases has
been found.

The distribution of the cases in Lossiemouth,
a8 1in the smaller burghs and villages elsewhere
throughcut the county I have found impossible to
investigate owing to the fact that in a large
proportion of cases, no street was given or
no number in a street. The fellewing are some
of the numbers in several of the streets and they
are given chiefly to indicate hew cases group

themselves, especially as regards tlme.

flifton Read 5. (2 in 1904)

Kineddar Street 9, 5 of them being in Nos.
' ’ ’ , and 44 and occcurring in 1884,
.1886, 1888, 1906, 1908.

Queen Street, 3. 1 in 1892 and & in 1893

King/
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King Street 4, 1 in 1901, 1 in 1902, 1 in 1905.

Commerce Street, 4. 1 in 1886, and 1 in 1888

Moray Streetd, two of these being in 1898.

Elgin Road, 3.at Nos. 18, 20, and 24. One occurred
in 1892 and 1 in 1893.

Wood 8treet, 2. ¥os. 3 and 4. 1 in 1903 and 1 in 1911,

Gregory Place, 2. Nos. 7 and 9.

Duffus.- ¥Yor the first half cf the pericd
1855-1912, the parish of Duffus has a very low
mortality from cancer. In the second half a slight
rise is shéwn. The parish is a large one bordering
en the shores of the Moeray Firth. The southern
half is eccupied by the "Laich of Moray", and as
the name indicates, is very low-lying as well as
being very fertile.  Towards the north it rises
and terminates in a rocky barren coast, The
parish falls naturally intc three divisions, viz:-
Wew Duffus and district, Hopeman and Cummingston,
and Burghead.

1. New Duffus Pistrict. Of the one

hundred and sixteen cases in the parish of Duffus,
thirteen were in New Duffus and Keam. 0f these,
two were in 1883, two in 1907, one in 1908 and one
in 1909. The others had mestly some years between
them. This is the agrieultural part of the parish
and the inhabitants ef the hamlet of Wew Duffus

and of the immediate district, are mostly a pastoral

community/
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community.

(2) The villages of Fopeman and Cfummingston.

The population of the village of Hopeman is almo st
exclusively cemposed of fishermen. This is also the
case in the smaller village of Cummingston, but in
addition, there is a sprinkling of quarry-workers from
the quarries nearby. Thirty-three of the one
hundred and sixteen cases were found in Hopeman,

and it is noticeable that there were mostly from
1891 onwards. In the village of Mummingston, seven
cases were found and of these only one oecurred
before 1891. Two cases occurred in the year 1906.
Boeth villages are situated on rising ground, although
Yopeman is sheltered by a hill to the south-east

and Cummingston is absolutely without shelter and
very windswept.

(3) Burghead and Distriet. Ferty-ene

cases were feundo have occurred in the Burgh of
Burghead. Here, as in Hopeman, fishing is the
only industry. The town occuplies a roeky head-
land jutting out into the sea, and although 1t

does not stand very high, it is extremely wind-
swept. The inhabitants number about fifteen
hundred, and it will thus becseen that the mortality
from cancer is not heavy, there being no cases

at all in some years. Some of the cases were
distributed as followsi-

Dunbar/
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Dunbar Street, 6 1 in 1874, 1 in 1879, 1 in 1880, 1 in
1896, 1 in 1905, 1 in 1912.

King Street, 9 Wos. 21, 22, 32, 40, 48, 79. and ocecurring
in 1884, 1 in 1888, 2 in 1890, 1 in
1896, 1 in 1900, 1 in 1907, 1 in 1908
1 in 1912.

grant Street, 8 Nos, 41, 47, 51, 77.
1 1in 1875, 1 in 1881, 1 in 1885,
1l in 1887, 1 in 1904, 1 in 1909,
1 in 1911, 1 in 1912..

Young Street, 6. Nos. 1, 3, 16, 32, 56. and occurring
in the years 1899, 1900 (2) 1906,
1912(2). ' '

Forteath Street, 3. Nos. 42, 43, 47. and occurring 1
in 1890, 1 in 1909 and 1 in 1912.

Brander Street 2. Nos 16 and 21. 1 in 1905 and 1 in
1906.

These cases again illustrate in some degree
a close assoeiation in locality, but more especially
a close assoeiation in point of time. Five

cases oecurred at Roseisle, a dis*riet near Burghead.

Dyke.- The parish of Dyke has a moderate
eancer mortality, but like most other parishes, it
has shown an increase in later years, although not
to the same extent as some other parishes.

The most marked peeuliarity in the Dyke ecases
is that they oceur in associated groups at different
localities and that the groups referred to have been
elosely allied in point of time. This will be
elearer if the cases are now briefly referred to.

In the village of Dyke, *there were five cases,
recorded between 1855 and 1891 and after 1891 there

were/
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were none. Five cases for the village seems a
small rate. Tour of the cases oecurred in the
eighties with the usual year or two between them
viz: 1882, 1883, 1885 and 1888. The fifth case
oceurred in 1873. £11 four cases were likely *o
have been visiting each other frequently, as is the
eustom in rural villages. At that time the domestie
water supply for the village was a burnm, liable to
pollution. In reeent years a pump has been.in use
in the village.

A elose parallel to the village of Dyke is
the hamlet of Whitemire in the same parish. Five
cases also oceurred in it, and all between 1855 and
1891, viz: two in 1877, 1 in 1867, 1 in 1884 and
1 in 1886. The same association in time is here
shown.

A glance at the map with the eases marked on
it will indicate tha* two small s*reams unite in
the Darnaway Forest to run past Darnaway rastle and
the Bogs of Dalvey.Qii One of the streamg stands
Whitemire, on the other rfonieavel and Cooperhill,
to whieh I shall refer in my notes on the parish
of Bdinkillie. The first-mentioned stands in a
very sheltered situation and derived its water supply
mostly from the stream. |

As the stream emerges from Darnaway wood and ,
before it erosses the railway there is a knoll

known/
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known as Bogs of Dalvey. There are only about
five houses here, but there have been three caneer
cases, 1 in 1882, 1 in 1889, and 1 in 1890, with a
space of one year between the last two cases.
The only water supply is from the burn whieh runs
right through the forest and is liable to pollution
at almost any point.

Kintessack is another hamlet in Dyke parish.
It is much sheltered from the west winds and is
composed of old thatehed cottages. Its water
supply is éhiefly from shallow wells. The cases

there occurred as follows: -

1 in 1889 1l in 1904
1l in 1874 1 in 1905
1l in 1890 1 in 1908
2 in 1897 1 in 1909
1 in 1899

This list again shows the marked assoeiation
in time, eases oecurring together or within a year
or two of each other. Kintessack gives a higher
ecancer death-rate.,*han other parts of the parish.

Broom of Moyl. another hamlet elosely
resembling Kintessack in number and eonstruetion
of houses gives three cases only. It lies elose
to the banks of the river ¥Findhorn and differs
from Kintessack in that it is windswept and has, I
believe, a better water supply.

.Two cases ocecurred at Bankhead whieh is also |,
supplied with water from surface wells. These
two/ |

1
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two ecases were relatives.

Edinkillie.- Edinkillie has the reputation

among its inhabitants of being a distinetly eancerous
parish. My statisties do not quite bear this out,
although of late years there has been a fairly high
death rate from the disease, as can be seen from
Table III. For some unknown reason the reecords

for this parish show an unusually large proﬁ%rtion

of unecertified deaths. In some of these cases, T
have made enquiries and find that the cause was
cancer, so that my figures for Edinkillie may still
be a low estimate.

The area of the parish whieh seems to produce,
the greatest number of cancer cases is the valley
of the Divie. This is a stream with a good fall
which joins the river Findhorn. The valley of its
eourse is somewhat narrow in its lower parts and
from the fact that it is well wooded, the houses in
close proximity to the stream are well sheltered.

In some cases they are protected from the sun and
inelined to be damp. These are conditions that
have elsewhere been associated with the distribution
of cancer. It also conforms to Haviland's
observation as given elsewhere in this thesis that
cancer is more prevalent in sheltered valleys at ,
right angles to the prevailing winds. From
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information gathered there was evidence that many
of the cases of cancer in this valley were related
to one another. In one case, the father died of
cancer of the abdomen, while the daughter suffered
from cancer of the bowel. In another instanced,
two brothers and a daughter died from cancer.
Perhaps the most interesting famlily in this connection
is one where two brothers, a sister, and the wife

of one of the brothers all died from the disease.
All lived in the same house except the sister. The
situation of the house was low-lying, damp, and
surrounded by trees, while it was sheltered from
both wind and sun. In yet another case, husband
and wife both died from cancer with an interval of
eleven years between them the husband having the
disease in the rectum, while the wife suffered from
malignant disease of the breast.

At fooperhill, where there is a row of
cottages in the shelter of the wood, there have been
five cases, while the more exposed cettages of
Conicavel on the oppesite side of the stream have

-

given two cases only.

Elgin.- The parish of Elgin has only a
moderately high mortali+y frem cancer although it
contains the largest Burgh in the Ceunty. It is a

fairly large parish of about nineteen hundred acres.
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It lies towards the centre and northern side of
the county and is composed of many gentle slopes
and dales. Towards the north and south the land
rises considera¥ly leaving an extensive hollow
between in which lies the City and Royal Burgh of
Elgin. Towards the west, the valley is continued
in the sheltered vale of Pluscarden. In the
low-lying lands, the soil is rich and fertile, but
in the upper parts, it is sandy and somewhat
unpreoductive.

Landward Pertien.- Ninety of the four

hundred and five cases found in the parish of Elgin
were situated in the landward part. Of these

the greatest number, vizﬁ seventeen were situated
at Mosstowie, a bare and exposed but damp district
to the west of the parish. In this distriet, I
found two cases quite close to each other, both
situated ir the shelter of the wood, and both using
the same water supply. In lire with these two
houses, but at a considerable distance further

down the hollow, another case occurred, the water
supply being a shallow dip well in the fleld. In
this distriet, two cases occurred in close proximity
o & marsh with a water supply liable to pollution.
In another instance a case oceurred beside a pond
with trees overshadowing the house. Two cases

were/
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were found in close proximity to each other with a
long interval between them, the only association
obscrved being that the water supply was obtained
from an open ditch liable to pollution and inclined
to be stagnant.

Eight cases were found at or near the distillery
of Miltonduff. Two of the deaths occurred in the
year 1864 and one in 1865. Twelve deaths occurred
in the sheltered and fertile valley of Pluscarden.
Three of these deaths occurred in or around Torriston,
but with a good many years tetween them. One death
occurred at Rosehlll and another at Thistleflat,
two farms which are not far from each other, but
there was a considerable period of years between
them. In the Longmorn district, there were nine
deaths, two of these occurring at Whitewreath, bdut
with a long time between them. On the Rlackhills

estate, Clackmarras and Tiendland, twelve deaths

were found to have occurred in the period under
consideration. This district lies on rising
ground and is very little sheltered except by the
low hills to the south. Very little connection
could be traced between the cases. Three of them
occurred in the year 1907 and one in 1908. Several
other cases had only a short time between them,
viz:- 1 in 1882, 1 in 1883, 1 in 1887, 1 in 1888,
1 in 1897 and 1 in 1899.

Immediately/
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Tmmediately to *he scuth of *he Burgh of
Elgin lies the village of New Elgin. It is
partlyAsiﬁuated on rising ground and partly in a
hollow which was a* one time a marsh. The tendency
of the village, however, is to spread upwards towards
the rising ground. The 1nhaﬂitan*s are almost
exclusively of the working class, being composed
chiefly of carters, labourers, surfacemen, and
officials on the railway which runs near by.

In this villaze, twenty-seven deaths from
cancer were found. Tour of these were in‘Main
Strest, the brincipal street in the village. Two
of these dea*hs occurred in 1910 and one in 1911.
Three were in Nicol street, a street in the lower
part of the village, but the time between them was
long. Three were found in Queen Street, one
oceurring in 1904 and another in 1905, The
others were distributed throughout the other parts of
the village, the street of residence not being given
in many cases. This fact has prevented me frem
indicating the exact site of the cases but a general
idea of them can be obtained by examining the hup of
Elgin.

Elgin Burgh.- In thé Burgh of Flgin

where the gresater part of the populatien of the
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parish is found, the great majority of cancer cases

were found. The town lies mainly in a hollow,

but for the last twenty years or more, it has been

gradually spreading towards the higher ground on

the west, On the extreme east, it lies very low

and is sheltered by many fine trees of great age.

The ground here was once very damp and marshy. At

"this end of the town the houses are of an older type.
The principal thoroughfare is Wigh Street, at

one time the chief street of residence, but now

mostly given over to houses of the poorer class.

Here are found the slum and most congested regions

of the town. For some time past, the houses at

the east end of the street have been very dilapidated

and tumble-down, but these are gradually being

demolished, although the harrow arched close with

the houses in close proximity to one another are

8till to be seen. Although fof a long time past,

citizens of the wealthier class have been leaving High

Street for the more modern villas of the west end, it is

worthy of no*te that for the first half of the period

under consiaeration, when the inhabitants of High street

were of & wealthier class than they are now, the number

of deaths from cancer was thirty-seven, and for the

second half, when the population was of a poorer order,

the number of cancer deaths was thirty-nine.

The/
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The following list indicates the distribution

of the cases in High Street.

Name of Street Number of Cases Number o¢f Street.

High Street

DD bt P et el B DO DO
»
-3

" Prom No. 1 to YNo.
" . | 80 = 12 cases

55

63

78

86

90

92

25

96

99
100
" From No. 51 to No.
" 100 = 12 cases

3 ped ot b o [ o ot DO RO

114

117

f " From No. 101 to

: " ’ , No. 150 = 3 cases

174 '

184

185

187

189

_ 190

" From No. 151 to
No. 200 = 8 cases

201

203b

2085

206

210

211

—~

e 20 N

N9 O
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Name of Street Number of Mases Number of Street.

High Street 213
" 214

223

209

230

233

237

238

241

249

) Prop No. 201

" to 250 = 25

253cases

257

259

281

266

2674

272

281

287

2917

305
Prom No. 251
to 305 = 15
casges

€1 DO DO bt b DD Q1 b b

el e N kL

3T 3 T 3 2 T 28

Thirty-five of these cases occurred on the
northern side of the street and twenty occurred on
the southern side.

Next to High Stree*, South Mollege Street,

& very old part of the town, has the highest
mortality from cancer. In the year 1868, two

cases occurred there, one at 21 South College

Street and the other at Number 33. One case occurred
in 1869 and the other in 1870, while one case
occurred in 1901 and another in 1902. The greatest
number of cases occurred in the first half of the

period under consideration. Many of the houges

in/
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in this street are extremely o0ld and at that time
few improvements had been carried out.

Abbey Stree%t, Greyfriars Street, XKing Street,
Queen Street, and North College Street, all lying
towards the east end of the town have all had a good
many cases, many of them occurring in close
proximity to one another, as will be seen from
the map with cases marked on it. These are old
streets containing but few modern houses. South
Street, where many old houses are also to be found
had ten deaths from cancer situated there. Two
of the deaths were in the same house, the cases
being husband and wife. The wife died in 1897
of cancer of the bowel, and the husband in 1902
of cancer of the liver.

A statement of the cases in these streets
would be as follows: -

Abbey Street.- 2 cases at Yo. 2,
2 cases at Yo. 6

1l case at No. 13
1 " YNo. 22

2 of these were in 1862 and
2 in 1895.

Greyfriars Street.
L 1 case at Yo. 1

2 cases at ¥Yo. 7
1l case at No. 8
1 case at No. 15
1 ¢ " No. 17
2 cases at No. 23
1 case at No. 32

2 of these were in 1907, 1 in 1894,
1 in 1895, 1 in 1865 and 1 in 1868.




King Street.- case at Yo. 13
¥No. 20

" " No. 21

[y

South Street.- cage at Yo. 4
" * ¥Yo. 5
" * Yo. 43

No. 53

" " 68

at a private residence. No. number.

of these was in 1876, 1 in 1877,
in 1880 and 1 in 1882,

o DO e
3
3

North College Street. 1 case at No. 35 in 1886
1l casgse at YWo. 49 1l in 1882
1l case at No. 51 in 1883

Socuth College Street.

1l case at No. 2
1 " No 9
1 " YNo. 12
L " * No. 16
L " * No. 17
1 * Yo. 20
1 0 " Yo. 21
1" * YNo. 26
i " " YNo. 33
1 " * ¥Yo. 35
Batchen lane
1 Case 8t No. 7
2 cases at No. 14 (same family)
1 case at No. 21.

Batchen 8treet

case at No. 17
n " YNo. 22
" " No. 26

(e

Lossie Wynd

case at No. 17
L " Yo. 27
" " No. 33
" " Yo. 50

et

2 of these occurred in 1906 and 1 in

1908.




101,

In Francis Place, a short street containing
only some half dozen houses, two deaths from
cancer occurred in the same house, & sheltered, close
and mus*y dwelling, but there was an interval of
ten years between the deaths.

In Academy Street, & more modern street, seven
cases were situated. Two cases occurred here in
the same house, orne in 1863 and one in 1890.

In 1889 a case occurred in the house opposite.
The following table shows the distribution of the
cages in South Guildry street which runs parallel
to Academy Street:-

1 case at No 10
woon Yo 13
" ¥o. 24%

" Yo. 25
" Yo. 42

" Yo. 44
2 cases at Yo. 43

= et

N2 2 =2

Of these 2 occurred in 1872, 2 in 1887, 1 in
1900 and 1 in 1901.

toming to the streets on the western side
of the town, comparatively few cases are met with.
It must be remembered, however, that these streets |
are of fairly recent construction. In West Road,
two deaths occurred in the same house, one in 1900
and one six years later. In Hawthorn Place, con-
taining only a few houses, three deaths occurred,
but these were not near each other in years.

Bishopmill. To the north of the city of
Elgin/ " '
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Elgin lies Rishopmill forming a sort of suburb.
Nearly the whole if it comes under the jurisdicticn
of the Burgh, only a small part belonging to the
parigh of New Spynie. It is separated from the
Burgh by the river Lossie, and although a small
part of it lles along the banks of the river, it is
for the most part situated on a fairly steep slope.
It is mostly inhabited by the labouring class.
From 1855 to 1912 there were forty-nine deaths
from cancer in this distriect. East and West Back
Street, High Street and North Street seem to have
had the greatest cancer ineidence, thirty-four of
the forty-nine deaths being situated there.

The followirg table indicates the distributicn
in a number of the cases:-

Rast Back Street.

No 2 in 1891

Yo. 6 in 1911

No. 7 in 1899

Yo. 9 in 1908

No. 14 in 1875

No. 22 in 1884 and 18%0
No. 24 in 1885

No. 29 in 1871

West Back Street

No. 2 in 1897
Yo. & in 18956
No. 12 in 1882
No. 26 in 1894

North Street

Yo. 8 in 1872

No. 13 in 1896
Yo. 21 in 1872
Yo. 24 in 1872
No./
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No. 29 in 1903
No. 31 in 1909
No. 44 in 1878
¥o. 59 in 1898
No. 60 in 1897
No. 63 in 1873
No. 66 in 1881

Lamb Street

No. 2 in 1889
Yo. 5 in 1907
No. 7 in 1881
No. 9 in 1912

High Street.-

No. 12 in 1885
No. 13 in 1864
No. 30 in 1871
No. 34 in 1876
No. 41 in 1874
No. 42 in 1873
No. 55 in 1875

Note. Association in time and place frequent.

Looking generally at the cases in the Burgh
of Elgin one is struck with the number of cases
located tc the east side of lLadyhill, a site
more or less sheltered from the western winds.
The tabular statement on page 98 indicates eighteen
cases in this area between numbers 230 and 260.
In one or two instances it was found that houses
where there had been'cases of cancer were surrounded
by high walls or wefe otherwise sheltered. In
two such houses two deaths from malignant disease
occurred.

_Creenlrefers to the frequency with which cancer
occurs in corner houses in towns. Thisis fairly

. 56 '
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well illustrated in my own statistice for the Rurgh
of Elgin where this festure will be observed on
looking at the map of Elgin with cases marked.
It is specially noticeable in connecticn with the
casee at the corner of Abbey Street and Greyfriars
Street and also the corner where North Guildry Street
joins Murray Street. Although I have referred more
particularly to these, it is a frequent occurrence,
as a glance at the map of Elgin will show.

¥orres.~ TForres distriect has the reputation
of having one of the best climates in the worth of
Scotland. The socil is largely of a sandy nature.
Forres has &lso an excellent water supply, and
although some parts ofthe Burgh have a low situation,
nevertheless a good part of the town is on the
slope and admits of good drainage.

Forres is one of the districts which have
shown & noted increase in cancer mortality during
recent years. There is not much to point out with
regard tc the landward cases except that several
have occurred along the side of the River Findhorn.
On the eastern side, the parish runs im a point to
falifer Will, where there have been several cases.
The other parts of falifer are in the parish of
Rafford and have also had & number of cases.
falifer Hill is a rising slope but is somewhat

protected from the west winds by trees.
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If one examines clcsely *he Rurgh of Forres,
it will te seen that the two most populous streets
run east and west, vizﬁ High Street and North Back
Street. These streets contain the oldest houses
and also the largest number of cancer cases. There
is a curious arrangement of the houses in Yorres
aleng these streets, the ends of the houses being
mostly towards the street. This arrangement also
prevails in most of the intersecting streets. This
must lead to a marked stagnation of the atmosphere
near the doors &and wirndows of the houses. Many
of the houses are old and thatched.

A noteworthy feature in Forres was the
gradually increasing nrumber of cases in Vigh Street
as one travels from west to east. The numbers
of the houses were changed a number of years ago and
I have therefore been unable to mark the cases as
I should have wisghed. T have however, marked
them inr sectiomns (Vide map). The increase towards
the east end would agree with the cases in the
village of Dallas, where the east or sheltered end
has & proportionately large number of cases of
eancer.

The fellowing tabular statement will be
sufficient to c:plain the distribution of many

of the cases in the Rurgh of Forres:-

Street/
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Street No. of Street Year.
Urquhart St. 9 1911
ro 10 1908
" 13a 1911
" 17 1912
" 21 1899
" 23a , 1911
" 24 1907
" 29 1860
" 34 1860
Nete.3 cases occurring in 1911
2 " " in 1860
1 case occurring in 1907
1 ” (] " 1908
Street No. of Street Year.
South Back Street 1 1880
3 1858
" 16 1870
" 21 1871
"
Carolfne St. 14 1865
" 17 1890
" : 20 1906
" 27 1870

Yote. These cases present very little in the
way of association.

Street No. of Street. Year.

Telbooth 1%a 1912
" 23 1911
M 25 1888
" 25 1892
" 29 1882
" 23 1882

Note the close proximity of these cases in
aumber and year.

St reet Ne. of Street Year.
Batchen St. 26 1887
" ' 33 1899
" 14 1903
d 14 1872

Yote.two cases in No. 14.

Street/
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Street No. of Street Year.
Nigh Street 4 1902
"o 4a 1902
" l4g 1887
" 18a 1896
" 18b 1901
" 1%a 1910
" 23a 1911
" 23b 1908
" 331 1911
" 34c 1912
" 38s 1910
" 41b 1910
" 49 1880
" 59¢ 1911
" 70 1906
" 70a 1909
" 71 1893
" 77 1891
"o 88e 1903
" 971 1898
" 98 1872
" 103 1906
" 109 1874
" 113 1862
" 13%9e 1903
" 139¢ 1906
" 14%7e 1912
" 170 1903
" 192a 1893
" 195 1863
" 237 1886
" 208 1874
" 251 1856
" 260 1884
" 272 1887
" 286 1896
" 345 1868
X 359 1877
" 360 - 1881
" 369 1861
" 391 1862

8t. lLeonard's Rd. 9 1894
" 9 1909
" 15 1912
"

North Back St. 7 1898
" 13 1876
n 24 1905
2 26b 11899

4 3la/
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Street No. of Street Year.
North Rack Street 39 1870
42 1907

49 1898

51 1910

54 1862

60 1885

84 ‘ 1881

87 1890

95 1894

103 1879

105 . 1889

112 1898

119 1858

125 . 1862

Thomson Place 1 in 1882
: 1 in 1885

On account of the change in street numbers,
there is 1ittle benefit to be derived frem a
close study of these cases, but I think one
cannot help observing that thers 1s often a
period ¢f frem one o three years between cases
situated near to each other. This eccurs tee
frequently throughout my statistics to be a mere

ceincidence.

Kinless. The parish of Kinloss lies on the
western side of the County, stretching northward
as far as the shores of the Moray Firth. It is
generally flat and low-lying, one part of the
parish being occupied by the western end of the
*Laich of Moray". The soll is very sandy, especially
near the sea, and not of very great fertility.

On the sea-coast at the mouthrof the

River/
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River Findhorn lies the little village of ¥indhorn,
once a flourishing seaport, but since the bloecking
of its harbour with sand, even fishing has declined
and it is now chiefly the resort of summer visitors.

In this village twenty-five cases were found
from 1855 to 1912. The oldest part of the village
lies to the north from Number 102-onwards. Here
many of the cancer cases were found. There were
two cases in No. 182 and two in YNo. 113. One
case was found at No. 102, one at No. 113, one at
No. 114, one at No. 115, one at No. 4, one at
No. 6, and one at No. 1l. Many of thesé cases, it
will be seen are in close proximity. The houses
are old, and for the most part thatehed, énd they
are sheltered from the west winds by the houses in
front. Until the water supply was introduced,
about 1902, they had to depend on water of a very
doubtful purity. Of the two cases occurring at
No. 182, the name in both cases was the same, but
one case occurred in 1885 and the other in 1397.
Of the two cases occurring at No. 113, one was in
the year 1883 and the other in 1903, = that there
was possibly no conneection between them.

Several cases oecurred in other parts of the
parish, viz: two at Newton of Struthers, one at
Damhead, one at Doonpark, and one at Hatton. The

water supply at these farms is a rather doubtful

one/
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one, being from ditches and shallow wells liable
to pollution. Three cases occurred at East Grange
cottages, although they are not near to each other
in years. The situation of these cottages is damp
and sheltered by trees.

The mortality for the parish generally is only
moderately high. As in the majority of eases, it is
lower from 1855 to 1883 than from 1884 to 1912.

Knockando.- The parish of Knockando lies on
the southern border of the County of Elgin. It
lies among the hills, and consists of many sheltered
valleys, bare uplands and wild stretches of moor.
The mortality rate from eancer in this parish has
been fairly high, and a slight increase has been
shown in the latter half of the period under
consideration.

In or near the village of Archiestown which is
situated on a slope, thirteen cases were found.
Three of these were before the year 1879 in which
a water supply was introduced. Proyious to that
time, the water for the village was got from three
wells of doubtful purity. Two cases oecurred at
Robertstown, but there wasﬁa long period of years
between them. Around Croftmore, lying on the

hillside, four cases were found, but they were not

very/ - ‘
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very near to each other in years. At Tomindougle
Cottage, an old thatched house, two cases were
found. The water supply for this eottage is good,
but it is got by means of an open diteh. At leakin,
three cases oecurred, all between relatives, the
deaths occurring as follows, viz:-

1l in 1864 from cancer undefined

1 in 1870 " " "

1 in 1891 from cancer.of the ovary.

The first case was a male and the other two
females.

In the Cardow distriet ten cases oceurred.
Two of these oecurred at Rruntlands, one at Newlands,
one at Drumpark, one at Crossroadé, one at Cardoch-
head, all of which are in the same vicinity. Of these,
the case at Bruntlands and that at Cardochhead
oecurred in the same year. Two cases oecurred
at Strathandean with a long number of years bhetween
theﬁ. Further down the stream from these we come
to Mains of Xnockando where two cases occurred
but with ten years between them.

Most of the above mentioned farms lie up
on the hillside above the river Spey and are in a
more or less exposed situation, one or two being
sheltered by trees. At Dalmuncchv which lies
in a low sheltered situation by the river, two cases

Y
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were found, with only a short period between
them, viz:- one in 1879 and one in 1881l.

Seven cases were found in the Easter Elchies
district on the east side of the parish. It may be
mentioned tyat comparatively few cases are found
on this side of the parish, the majority having been
situated more towards the western side. 0f these
cases, one was at Whitehilloek, one at Whiteacne,
one at Blackholes, one at Overton, one at Hawthorn
Cottage, Elchies, one at Xennels, ¥lchies, and one
at Catherinehraes. None of these have a very
short time between them. One case occurred at
Tombreak, and another at Wester Tombreck, also in

the valley of the Spey.

New Spynie.- The parish of New Spynie is one
of the smallest in the County, containing only
5859 aeres. It lies for the most part rather high,
a small portion only stretching down into the low
plain known as the Laich of Moray. A eonsiderable
part of the parish is occupied by woods.

Por the first half of the period, 1855 to 1912,
the mortality from cancer was very low, having been
only one in 3035, but during the second half, the
actual number of deaths was more than trebled and
the deathrate rose to one in 754.

This/
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This parish ccntains the Morayshire Union
Poorhouse, where a considerable number of deaths
were found to have taken place, Viz: thirty-one.
Many of thgse deaths, however, belonged to different
parts of the County, and where the usual place of
residence was known, they were transferred. In
thirteen cases, however, the usual place of residence
was not ascertainable, and these have been credited
to the parish of New Spynie. The majcrity of those
deaths ocecurred in the latter half of the periocd
dealt with, so that the high death-rate for the
parish during this period is probably aecounted for
in this way. The average number of residents in
the Poorhouse is about sigty, and the average number
of deaths from cancer there in a year would only
be abou*t .57

Of the deaths in other parts of the parish,
three were at Findrassie, a small estate situated
in the part of the parish looking north. Although
it l1lies fairly high, it is nevertheless much wcoded
and sheltered. Two deaths occurred at Westfield
vhieh lies in the low part of the parish. Three
deaths occurred at Quarrywood, one in 1861, one in
1889, and the other in 1891. Two deaths - sister
and brother - occurred at Croft of Loanhead, one
in 191 0, and one in 1911. In this p?rish also, I
found/
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found that a farmer and his son both died of

cancer although the addresses were rno*t the same.

Rafford.- This parish is one with a com-
paratively low mortality rate, but like many others
it has shown a dis‘inct inerease during recent years.
The cases in Rafford mostly group themselves into
two areas. One of these 1s at Altyre, where there
were many cases situated very close to each other.
The position is a low-lying one and from the clcse
nature of the wood is sheltered and damp. Several
cottages close tc the public road ieading from
Forres *o *the south have had cancer cases lccated
in then. A burn runs through the Altyre woods
close to these cottages. Another small stream or
ditch runs in a more easterly direction and flcws
close to Stoneyford and Marcassie, where cases have
also frequently occurred.

Another area in Rafford more or less identified
with cancer is the Califer and Rurgie districts
where several cases have occurred. There is l1little
indication of any close association in point of

time with the cases in Rafford.

Rothes.- As & parish Rothes has the lowest
mortality rate in the Morayshire side of the valley
of the Spey especially as regards the early period

of my investigations. It is difficult to offer

any/
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any explanation «f this as Rothes, from its
situation, would seem ‘o indicate a different
resulg.

On looking more closely into the facts, it
has to be obse rved that the landward part gives
a small number of cases, thirteen only occurring
here in fifty-eight years.

Even after taking this into accoun*, I find
that fifty-three have to be credited to the Rurgh
of Rofhes. This cannot be considered high when
we compare it with two Burghs of simllar populaticns,
viz: Grantown-on-Spey and Rurghead, the one giving
sixty-six cases and the other forty-cne. Ro*hes
has & low situation and is placed at the foot of
hills lying to *he west and north of it. At the
same time, lying as it does in the open valley of.
the Spey, there is frequently a breeze blowing
down the stream.

A peculiatity about Rothes cases is that the
disease oecurs in females nearly three times as
frequently as ir males.

Here, as already explained, few street numbers
are given, but the following table indicates the
gstreet distribution in some of the cases:-

Rreich Street...... 5 cases
New Street..c......16 cases

v
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Green Streete.ciesceses
old StreetII...ll..l.'.

' Back Street..l..l.ll...

3

2

2
Land Street.cecevciceee 3 "

High Streetesecicsccecs 6

Burnside Street....coes 7

3

NO!‘th Stl”eet...........

At Yo. 90 Wew Street, two ecases occurred -
husband and wife- with an interval of two years
between their deaths, the wife dylng of eancer of
the oesophagus, while the husband died of cancer
of the caecum. At 13 Rurnside 3treet there died
in 1904, a female from cancer cf the liver and in
14 Burnside Street there died in 1902 a male with
cancer of the bowels. At 96 New Street in 1894
there was a case of cancer of the reetum and at 94
New Street in 1912 there was a case of eancer of the
caecum. New Street, where the greatest number of
cases have oceurred, is one of the most sheltered
parts of the Burgh.

From want of exact location of many of the
‘cases in the Burgh, a proper comparison is

impossible.

St. Andrews-lhanbryd. The death-rate in this

parish has risen from one in 2612 to one in 1613,
indicating/
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indicating on the whole pericd a moderate mortality
rate.

The village of Lhanbryd which 18 pleasantly
situated with a stream running through its centre,
had sixteen cases occurring as follows:-

1l case in 1859

1 " in 1860, both of the same name
1 » in 1863
2 cases in 1874.

Then for a pericd of eighteen years, no case
of cancer oecurred in the village. In the nineties,
there were five cases with the usual one or two
years between them, viz:-

1 in 1892
1 in 1894
1l in 1895

1l in 1896
1 in 1898.

There is also & further similar series, viz:

1 in 1909
1 in 1910
3 in 1912,

The natural drainage of the village is good
and the soil is sandy and porous. In 1509 a new
water supply was introduced, the previous supply
being from one or two wells on the edge of the
stream. The other cases in the parish are widely
seattered with the exeception of Barmucklty and

Coxton district where seven cases are,recorded.

This/
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This area is somewhat low and damp and'in

propcrtion has a much higher mortality rate than

the village just referred to. Two cases - probably
brothers - in elcse proximity to each other, died
one in 1882, and the other in 1890. They were both
farmers, and derived their water supply from surface
wells. These cases were at Redbog and nlattering-
briggs and also clese to another case in the parish
of Speymouth. This case also draws its water supply
from a surface well in a wood liable to surface
pollution. All three houses were protected from
the prevailing west winds and it isinteresfing to
note that two other cases occurred further down in

the same valley.

Speymouth.- The parish of Speymouth lies in
the valley of the Spey. It 1s low-1lying and
sheltered and the geological formation is red
sandstone. For the first half of the period
under consideration, Speymouth has the lowest
mortality from cancer in the County, and in the
second half it is among the highest. This
difference is socmewhat difficult to account for.
In the small village of Mosstodloch, mostly in-
habited by those engaged in salmen fishing in the
Spey, there was only one case before 1883.
Between 1883 and 1912 there were six cases.

These/
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These oecurred in the folléwihg years, 1895,

1902, 1903, 1906, 1908, and 1911. With the exception
of the first two, there is only a few years between
the cases. The Mosstodloch cases were largely
made up from two families, three of the one, and

two of the other being affected in different regions,
although it was the intestines that were chiefly
coneerned.. Mosstodloch is a fairly sheltered
village and has a water supply derived from surface
wells.

At Crofts of Dipple, there were two cases
(husband and wife) in the same house, one in 1897
and ‘*he other in 1904.

There were two cases near Orbliston station.
The water in both cases was obtained from an open
diteh liable tc pollution. This also, I belleve,
is the same water as supplies Trochelhill where a

Ieaae of cancer oecurred in 1906.

One case of cancer was found at Dykeside and
another at Deanshillbck. The two houses are
situated one above the other and both obtain water
from surface wells liable to run dry during the
summer months.

There were two cases at Muir of Stynie

both in the same year, viz: 1864.

Urquhart. This parish is a fairly large one

and/
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and includes the distriet of Garmouth which is a
separate registration district. The death-rate
in the last twenty-nine years is nearly double
that recorded in the previous twenty-nine.

The village of Urquhart itself has a low
mortality, nine cases being recorded, there. The
village is chiefly made up of old'clay—built,
thatched houses, but it is situated in a fairly
high exposed situation and for a good many years
has had a good gravitation supply of water.

Of the sixty-seven cases recorded in the
parish, thirty-two or almost half have occurred
in Garmouth and Xingston. Of these thirty-two,
ten have to be credited to Kingston which is a
hamlet built on the shingle by the sea-shore somewhat
sheltered from the west winds. There is a swempy
marshy hollow immediately behind it,

Of the caseé in Kingston,

2 oecurred in 1861
" " 1862
1907
1908
1902

1911

1912
1893,

3 2 3 33
2 33 3 3 2

4 et PO b

One case died of c#ncer of the stomach in
1908 and his son-in-law died of cancer of the rectum
in 1912. garmouth is a decaying village. Many
of the houses are old. The streets are>very

4
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irregular and narrow. The drairnage 1s defective.
A new water supply was introduced about 1900 and
since that date about eleven cases have occurred.
Formerly, one half of the inhabitants drew water
from thé River Spey and the other half from a well
in the upper part of the village and from an open
ditch, all sources being liable to pollution.
Of the twenty-two cases found in Garmouth,

3 occurred in 1863
" " 1866
" " 1867
" * 1880
" " 1889
" L{] 1871
1872
" " 1900
" " 1903
" " 1894
" " 1895
" " 1908
" " 1909

I A N S W I

Two cases occurred in a house and were
peculiar in that they were husband and wife, the
husband dying in 1898 and the wife in 1899. This
is a noteworthy instance, because they built the
cottage and were the first to occupy it, a marked
peculiarity being that the garden and house
were surrounded by a high wall, preventing free
circulation of air. Two cases occurred at
Whinniehall, one in 1878 and one in 1897, and three
cases at Maverston, one in 1893 and one in 1909,

while/ ,
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while one occurred irn 1911.
These tabulated cases again illustrate the
close association in point of time between cases

of cancer occurring near to each other.
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y.
SOME CONDITIONS AND NISKASES ASSOMNTATED

WITH THE PREVALENCE OF NANMER,

The topographical distribution of caneer has
been held not to have given anything more conclus-
ive than, tha* while some cases occur in valleys,
others occur on hills, that while some are found
on moiét situations, others occur in dry situations.
Admitting that this is the case, it is not the
exception that I should like to no*e in connection
with the distribution of cancer cases, it is the
general rule.

H, 7. Ross1 states: "If cancer be dﬁe to
putrefaction in a chronic healing site there may
be something in *the view held by many that the
disease runs frequently in certain localities or
even in certain houses". Thatever the ultimate
cause of cancer may prove to be, certain localities
or sites are so frequently assocliated with malignant
disease tha*t *o my mind a purely intrinsic cause
18 no* sufficient to accoun* for cancer as we find
i+ distributed.

I have given many examples of cancer in Moray-
gshire specially loca*ted in damp sites and more
especinlly situations which are shel*ered hy *rees,

4

hills,/
1
"Induced Mell Reproduction and "ancer.”
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hills, walls, &c. in other words where the air is
more or less stagnant, green explains this on
the ~sround *that these si*es have frequently smoky

chimneys and that this is an associated faector.

Diabetes and Cancer.

In the records for the founty distriet of
RBlginshire from the yvear 1891 to the year 1912, I
collected 21 cases of diabetes *the ages ranging
from 4 to 78. I+ is interesting *to observe the
large proportion which occurred in females. Tive
cases being in males while there were sixteen in
females.

They were distributed as follows, viz.

Alves 1
Rellie
Duffus

Drainie

2
1
1
Flgin 4
¥inloss 2
Knockando ]
Yew Spynie 1
Rothes 1
§t. Andrews-lLhanbryd 1
Speymouth 1
Urquhart 3
In/

1
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In *he above list ¥nockando and Urquhart seem
to give a high number.

In one instance, the father was recorded as
having died of cancer at the age of 72 while *he son
died of diabetes a* the age of 22.

There was one case where a lorryman at *the age
of 46 died from cancer of the stomach associated with
diabetes, the duration of the disease being given as

one yvear.

Insanity and Mancer.

It has several times been pointed *hat cancer
is not eommon among *he Insane.

In the 55th. Report of the Lunacy Commissioners
for the year 1900, it was stated that the ratio of
cancer deaths among the insane was 1 in 45.

The deaths recorded in the Flgin Asylum which
has a daily averare number of patients of 150 was
8 only for 58 years or approximately 1 in 1100 of a
population per annum. This small percentage is in

accordance with the figures given above.

Poorhouse Inmates and Cancer.

In the Morayshire fombination Poorhouse which
is situa*ted in the Parish of Spynie and has approx-
imately 60 inmates as a daily average, there were

twenty-three/



126.
twenty-three deaths from cancer for a period of
58 years.
This must be regarded as high. The ages of
the inmates ran~e from infants upwards but in all
probabllity *there is a fairly large number of people

up in years.

Mancer and Sarcoma.

In readinz the literat*ure of ecaneer, T have
been surprised *o find that frequently no distinction
seemed *o be made be*ween cancer snd sarcoma, diseases
which T have always regarded as guite distinct in
almost every particular, except in their malignant
character. I have therefore excluded cases of
garcoma from my statistics and now make a short
reference to them,

I have collected from the Morayshire records, 50
cases(of sarcoma as occurrines in *the period 1855 to
1912, Of these, 9 were of school age or under.

WThen a comparison is made between the fipgure
for adults and *he number of cases of cancer, viz.
1600 we have a ratio of 1 to 38. In a record of
Yospital cases by Williamsl the ratio is given as
1l to 5.8, T™he figures are no* quite comparable as
we are dealing with deaths in the Tounty of Noray
and/ '

1
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and, on the other hand, with Vospiltal statistics.
Of the 50 cases, 23 were in males and 27 in
Temales. This shows that the sex incidence of
gsarcoma 1in the Morayshire cases are fairly close
although the females are slightly in excess. In
Williams Yospital figures above referred ‘o the
sexes are also Tairly equally affected although the
males are somewhat in excess.
The distribution of the 50 cases throughout
ttHe "ounty of Moray was as follows:
Alves 1
Rellie

2
fromdale 4
1

Dallas

Drainie 6
Duffus 2
Dyke 1
Edinkillle 1
Elgin 17
Forres 6
¥inloss 1

St. Andrews-Lhanbryd 1
Speymouth 1

Rafford 1

Rothes 2

Urguhart 3

This 1list ealis for no remark.

The/
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The initial sites of the 50 cases were given
as follows: -~

Taw

Neck

Tye

Skull

Chest

Pelvis
Temur & hume
Scapula
Thigh
Tidney
Pancreas
Liver
Testicles
Uterus
Breast
Stomach
Spleen
Intestines
Peritoneum 1
Multiple Sarcoma 1
Lymphatic Sarcoma 1
Melanotic Sarcoma 1
Sarcoma 10

s 1

UH&GMUUNNNHQHHHNN#

50

I have carefully examined *he distribution of the
50 cases of sarcoma in the Mounty and as far as I have
heen able to discover 6 eases occurred in close
association in point of loeality but not in point
of time with eases of cancer. Generally speaking
I could detect nothing of much interest between the
two diseases as *hey have occurred in the "ounty of

Yoray.

Water Supplies.

——— et s s ——

. ¥
I+ has loneg been believed *ha*t water was a

potent/



129,
potent factor in the spread of cancer. More than a
century ago it was stated *hat arsenic in wa‘er was
the cause of cancer.

The presgsence or abhsence of lime in wa*er was
also sald to have a marked effect on the incidencs.
A good deal has been noted in the direction of
provineg that eancer was less liable +to occur in
linestone districts where presumably *he wa*er used
by the inhahitants was of a hard character due *to
the presence of lime in solution. The opposite
corndition of softness has also been mentioned as a
factor in the ecausation of malicnant disease.
Reeen*ly Dr. Thresh of Fssex, a well known authority
on water, made some investigations into thisz subject
but ecame *to the eonclusion that there was not
evidence in his distriet to support the statement
that soft wa*er was a cause of cancer, If, as T
have already tried to explain, there is some truth
in my statement that cancer is frequent in old red
sandstone distriets then this may be closely associat-
ed with the softness of the waters usually found in
sueh areas. This softness 1s shown in the results of
water analyses ~iven by Dr. Thresh.

T have searehed a number of wa%ter analyses made
in econnection with the rounty of Moray =%t various

periods but so little was found having any definite

bearin‘;_g/ ,
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bearing on this *thesis that I did not think it
necessary to give *hem in detail.

Some poin%ts however, seem to be worthy of note,»
viz:-

In the Burgh of Grantown-on-3Spey whieh is
supplied with a gsoft water there iz a fairly high
percentage of cases of cancer. In the village of
Hopeman where the wa%ter- especially the gravitation
supply - is hard there is a somewhat low death rate
from cancer, I have already made reference to the
villace of the Mrook of Alves supnlied from a village
well of hard wa‘er and where the inhabitants are
remarkahrly free from cancer.

Behla1 writes as follows:-

"Prom various researches about the supposed cause
of cancer susplcion has heen thrown upon *he water in
starnant pools, ponds and ditches which are surrounded
by wood and bushes oﬁ their banks and this may with
great probability be regarded as the bearer of the
cancer germ, The author bases his eonvie*ion on
frequent outhreaks of cancer which canno* be accidental
and he considers that the cancer germ resides in the
house or in its near neishbourhood and that it will be
eventually shown *o be a plant fungus.”

I quote this statement in full as my own observ-
ations in the County of Moray are very mueh in agree-

ment with it. I have been especially strugk with

the,/
1
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the followin> observations of the water supnlies
of isolated houses in the Mounty where cases of esncer
have oececurred,

(1) The ahsence of a stronz flowine nure
spring.

(2) The large number of such houses which
draw their water suppliefi from shallow
surface wells more or less liable to
pollution.

(3) The larze numbher with wells of a more
or less stagnant nature.

(4) The large number that draw water supplies
from ditches or streams liable to

pollution.

This observation more particularly refers %o
the water sup]Ply used for drinki=ng purposes, but
my observations also agree with Rehla's aecount_of
the proximity of stasnant ponds and ditches.
| A number of suech examples are to be no*ed in
my deseription of the distribution of cases aecord-

ing to parishes.
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XI.
COMCLUSIONS.

A review of the foregoing observations into
the inecldence distribution and peculiarities of
cancer in the County of Moray would seem to indie-
ate that the followlng are the most noteworthy
features in connection with cancer in this rountv.

1. That in Morayshire as has heen found else-
where caneer is markedly on the increase. Trom
1860 to 1910, a period of 50 years, *the mortality

rate from eancer in Morayshire rose from 4.17 per

10,000 to 9.59 per 10,000. In other words the iﬁﬁggl
death rate from eancer in Moray has more than ;4{; @AU!#M

doubled itself in 50 years. Almost all this
inerease has taken place within the last 30 years.

2. That the cancer mortality rate for Moray-
shire 18 somewhat in excess of the average for
Scotland, and that the cancer deaths have been
unequally distributed throughout the County.

3., That the parishes and districts in the
valley of the Spey with *he exception of Rothes
have generally a higher mortality rate than is
found elsewhere *hrouchout the rounty.

4. That valleys, districts, or houses that
are sheltered from *the prevailing winds and where
the air is more or less stagnant, have a higher

number of eancer cases than those *hat are wind-

swept./
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swepth.

5. That houses in low situations or houses
that are damp or surrounded by trees and where the
sun's rays do not penetrate have a higher numher
of cancer cases in them than in *hose where onpos-
ite conditions prevail.

6. That the ohservations under items 4 and 5
apply to towns or villages as much as to isolated
rural instances. |

7. That it was common to find that a series
of cases occurred in *he same place more or less
about the same years zand *hat this was often
followed by a period where none or very few cases
were found.

8. That it was ex*remely eommon to find that
& period of 1 to 3 years was found between cases
in husband and wife or where two or more cases
oecurred about *he same time and at or near the
aame place.

9. That the water supply for houses in which
cancer cases were frequent was very seldom a
gstrone and clear sprine, the well being usually
a shallow one more or less stagnant and liable
to pollution.

10. That cancer cases were often found in
houses near to stagnant ponds, marshes or other

places where water lay and which did not a119w of

good/
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srood dralnapre,

11. That cancer in Morayshire is chiefly
loecated in the alimentsry tract and in this
situation is a half more frequent in males than
in females.

12. That cancer of the stomach and breast in
Morayshire is found *o bhe higher than the average
for England and Wales,

13. That the higher incidence in the stomach
is continued in the intestines with the exception
of the rectum which has the ssme rate.

14. Tha* cancer of the uterus, liver and gall-
bladder is less frequent in Moravshire *han in
Enrland and Wsles.

15. That cancer of *he head, face and neck
secms *o be more frequent in Moray than in
England and Wales generally, and *hat threec times
more males than females suffer from the disease
in these recions.

16. That *he cancer sex-ratio of males %o
females in Moray being almost 1 to 2 differs from
that of England and Wales and *the United States
of Americe where *he males and femwales are more
equally affected.

17. That the cancer gsex-ratio in Morayshire
varies with a fairly ceonstant periodicity every

15 vears and that while an 1lncrease is takin%

place/
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place in one sex there is a *tendency for a decrease
to occur in *he o*her sex.

18. That the cancer mortality at the age
period 75 to 85 is the heaviest in *he County of
Moray.

19. That the greatest iﬁcrease in cancer
mortality in Voray over the period 1355 to 1912
has tzken place at the age periods 65 to 75 and
75 to 85,

20. That persons specially occupled on the

80il seem to have a hish death rate from eancer.
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