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A Cluster-Focus of Multiple Sclerosis at
Henribourg, Saskatchewan

Walter J. Hader, Donald G. Irvine and H. Bruno Schiefer

ABSTRACT: This study presents the clinical characteristics of 8 victims of multiple sclerosis from the hamlet of
Henribourg, Saskatchewan with a population of less than 75 people. A diligent victim of the disease had observed that
six female classmates from the early 1940’s had later developed multiple sclerosis. Two male military personnel who
had also resided briefly in close proximity, during the same common exposure time, also later developed multiple scle-
rosis. The mean onset time of developing the disease after leaving the area was 20 years. This cluster-focus suggests a
common exposure to an environmental factor or a common infective agent in the etiology of multiple sclerosis.

RESUME: Un ilot-foyer de sclérose en plaques a2 Henribourg, Saskatchewan Cette étude présente les charactéris-
tiques cliniques de 8 patients atteints de sclérose en plaques résidant & Henribourg, un hameau de la Saskatchewan dont
la population est de moins de 75 personnes. Une victime de la maladie avait remarqué que six femmes qui étaient con-
soeurs de classe au début des années 40 ont par la suite développé une sclérose en plaques. Deux militaires de sexe
masculin, qui avaient également résidé brievement dans le voisinage immédiat pendant la méme période d’exposition,
ont également développé une sclérose en plaques par la suite. La maladie est apparue en moyenne 20 ans aprés que le
patient ait quitté la région. Cet ilot-foyer suggére une exposition commune a un facteur environnemental ou & un agent
infectieux commun dans I’étiologie de la sclérose en plaques.
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Multiple sclerosis is known for its peculiar geographical
occurrence, with increasing incidence at higher latitudes in the
northern and southern temperate climate areas. There is increas-
ing evidence that multiple sclerosis is a disease acquired in
childhood! with a long latent period before clinical symptoms
appear.2 The disease has been estimated to begin between birth
and 15 years,3 and in the case of clusters with the patients living
close together at least 5 to 10 years before the onset of symptoms.#

Migrant studies3:6 suggest the possibility of environmental
factors in the etiology of multiple sclerosis. Data on the effect of
migration point more to an environmental influence than to an
infective cause for the disease, but the nature of this geographi-
cally-bound, predisposing factor remains unknown.” Recent
twin studies have strongly suggested a genetic predisposition to
multiple sclerosis.®

Another feature of the geographic occurrence of multiple
sclerosis is the existence of “cluster-foci” or “hot spots”. These
are small geographic areas910.11.12 where the frequency of cases
is far higher than expected for areas at the same latitude. A cluster-
focus is defined as a site where several or many cases of multiple
sclerosis occurred at the same time, or where several patients
with this disease grew up together, or were “exposed” to the
specific locale over the same period of time. Cluster-foci are
typically detected in small towns, villages or hamlets where they
are likely to be more conspicuous and where people are more

likely to be exposed to a unique set of conditions than is the
case in larger centers.

The purpose of this study was to investigate the concerns
expressed by one of the residents!3 from the hamlet of Henri-
bourg, Saskatchewan, who later developed multiple sclerosis.
Henribourg hamlet is located in the Rural Municipality of
Buckland (#491) in the Province of Saskatchewan. By latitude
and longitude, it is at 53° 24’ north, 105° 37* west, while in
terms of legal land description in Canada, it is part of the south
half of the SE /4 of section 16, township 51, range 25, west of
the 2nd meridian. It is 486 metres above sea level.

During the summer, this hamlet is significantly cooler than
Prince Albert, (a city located 16 km south-west) and the more
southerly locations in Saskatchewan, while in winter, Henri-
bourg lies in a small circular zone with exceptionally cold weather,
even for Saskatchewan. In this zone, January temperatures of
below ~54° C have been recorded. Average temperatures are
-19° C in January, and 18° C in July; the annual precipitation
averages 38 cm and winds are predominantly from the north-
west. Regional sunshine totals 1,200 hours per year.

METHODOLOGY

A questionnaire was sent initially to all contacts and responders
and arrangements made to interview and examine all possible
cases, and obtain medical records.
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The geography of Henribourg Hamlet was studied by direct
observations on field trips, combined with extensive use of
atlases, specialized maps, aerial photographs, archival materials
including old well surveys, homestead records, school records
from 1935 to 1950, and the municipal history book.!4

Long-time residents in the district were consulted for precise
location of childhood homes of the specific students, and for
insights into life-styles and changes in Henribourg. The studies on
the geochemistry of soil and water at Henribourg and a control
area have been reported elsewhere.!5.16

CLINICAL CHARACTERISTICS

From the hamlet of Henribourg, six female school children
and two non-school residents (military personnel who lived in
close proximity for varying periods of time) developed multiple
sclerosis.

Five of the six females had clinical reviews and examinations;
information in writing was received from the remaining one.
Communication in writing was received from the wife of the
one deceased male on whom an autopsy had been performed.
The other male provided information by telephone and a com-
pleted questionnaire. Seven of the eight patients had a diagnosis
of clinical definite multiple sclerosis confirmed by neurologists.

Seven of the patients were born in Saskatchewan, all of the
females and one male (Table 1). Two of the females were born in
Henribourg. Four females had the onset of multiple sclerosis in
Saskatchewan. Two of the females were sisters.

The average age of onset of M.S. was 37 years in the females
and 45 years for the two males. The average latency to onset of
initial symptoms of multiple sclerosis in the females after leaving
school was 20 years (range 15-27 years). Both males had onsets
of multiple sclerosis in British Columbia; one 13 years and the
other 24 years after leaving Henribourg.

The school records from 1935 to 1950 indicate a total of
283 students representing 102 family names. During the years
1937-1942, five of the female subjects were attending the small
three-room school, while two of these and a (new) sixth girl of
the series were attending the school in 1946-47. The shaded area
in Figure 1 shows the years of common exposure in the school
for all but one of the females.

The water supply for the school was taken from the one main
village well and dispensed to the children from a large crock
that was stationed near the door of the school and it is presumed
that the same water ladle was used for all the students. Four of the
females lived in the hamlet and two on nearby farms. Male sub-
ject No. 7, a short-term resident, lived in the same house on the
farm as female No. 4 who also later developed multiple sclerosis.

Table 1. Clinical Characteristics of Multiple Sclerosis Cases from Henribourg Hamlet

Date of Years in Date Age of Place Duration

Subjects Birth Place of Birth School of Onset Onset of Onset of MS EDSS* Year

Female | 1929 Henribourg 11 1962 33 Ontario 23 1.5 1985
2 1930 Sask. 11 1971 41 Sask. 10 10.0 1981 **

3 1927 Sask. 5 1962 35 Sask. 20 1.0 1982

4 1928 Henribourg 10 1971 43 Sask. 15 8.0 1986

5 1926 Sask. 7 1959 33 Sask. 27 6.5 1986

6 1934 Sask. 4 1970 36 US.A. 15 1.5 1985

Male 7 1919 Manitoba hokk 1966 47 B.C. 21 6.0 1987
1913 Sask. Fkk 1956 43 B.C. 25 10.0 1981 **

*Kurtzke Expanded Disability Status Scale.??
**Died in 1981.
**%Did not attend school in Henribourg

TEMPORAL RELATIONSHIP OF MULTIPLE SCLEROSIS "EXPOSURES"
Figure 1 IN HENRIBOURG HAMLET 1935-1950
SUBJECTS SCHOOL YEARS ATTENDANCE
1935 36 * 37 38 39 40 * 41 42 43 44 45 46 * 47 48 49 50
Female 1 TR s s e T I S
2 Tk s SR L 1 R R O TR
3 TR R W B
4 [LE 0 R e ]
5 T 5 56 A 0 1 0 R I
6 T R B Y B 0
Male 7*** ]
g -
* Measles Outbreak 1936-37, 1940-41, 1946-47
“* Western Equine Encephalitis Epidemic 1937.
*** Residents who did not attend school in Henribourg
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Male resident No. 8 and his wife, lived in a structure about
40 metres from the common well which was the source of water
supply and also next door to the house where female No. 6, who
moved to Henribourg in 1946 and also developed multiple scle-
rosis. She was the only one who ever returned to Henribourg for
a three month stay in 1966. She subsequently had an onset of
optic neuritis in 1970 in the United States.

Male subject No. 7 had married a lady from this same house
three years earlier, but there was no personal contact of these
individuals with female subject No. 6 who lived there later.
There was also no personal contact between the males who were
stationed at different times on military duty in Henribourg.

Three measles outbreaks were reported by the village residents
and there was a vague recall of an outbreak of Western equine
encephalitis in 1937 in Saskatchewan, but no apparent effect on
the animals in this area.

Six of the subjects are still living. One female died at age 51
and one male died in 1981 at age 68.

DISCUSSION

These eight cases of multiple sclerosis from the hamlet of
Henribourg, Saskatchewan constitute a cluster-focus. The popu-
lation denominator at risk over the fifteen year period includes
the 283 school children, the 75 hamlet residents, the parents liv-
ing in the surrounding area and the only two known military
personnel.

All of the victims were born in high risk areas and all had the
onset of their disease in high risk areas in North America, where
the prevalence rates average 100/100,000.!7.18.19 The incidence
rate for Saskatchewan is estimated at 4.8/100,000.18

All of the female classmates grew up together and the mili-
tary personnel were exposed to this specific locale in the same
period. In this study the incidence and the geographic location
of multiple sclerosis seem closely related, suggesting an envi-
ronmental agent as the cause of the disease. While there may be
an environmental and/or genetic predisposition to the disease, it
is uncertain whether these alone will lead to clinical multiple
sclerosis or whether a precipitating factor later on in life, is
required to initiate the demyelinating process. The six females
attended the same school which had an average enrolment of
83 children per year, in three crowded classrooms, one in the
basement of the school. Seven of the eight persons definitely
were exposed to the village water supply for the common well.
The chemical composition of the drinking water or food at that
period of exposure may constitute a link and a potential positive
risk factor for the disease.!5.16

Several authors have described clusters in which either the
present homes or the earlier childhood homes of the M.S.
patients were extremely close together. These include Campbell
et al,20 with six cases living less than 450 metres from each
other; Sutherland,?! reporting three neighbours on the same
street; and Eastman et al!® with eight of their fourteen cases
having lived in close proximity along the main street of a small
Massachusetts town of 10,000 persons some 23 years before the
onset of clinical symptoms. This was in the early 1930’s during
a period when the water supply had been contaminated.

In a rural setting, Millar22 found eight cases of M.S. living in
an area of approximately five square kilometres. It seems, from
the work of Wikstrom and Palo23 that clustering is much more
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evident if the childhood home, rather than the present domicile
is used as the basis for the spatial analyses.

In the case of the Henribourg Hamlet, the children who devel-
oped M.S. in later years were certainly living very close together.
Yet an examination of Henribourg on the basis of “present
domicile” of persons with M.S. would reveal nothing of particu-
lar interest or significance. Statistical analyses in two other
reported studies have indicated the absence of clustering of
cases of multiple sclerosis.24.25

Temporal and spatial variation in the incidence of disease can
provide valuable clues to disease etiology. Consequently studies
examining variation in the incidence of disease in small geo-
graphical areas over relatively short periods of time have received
considerable attention from the public and scientific communi-
ties. These time-space clusters are often perceived as evidence
of the presence of infectious or environmental agents despite the
fact that rarely are any clear causal links established.28

Because of the localized nature of time-space clusters, popu-
lation data necessary for the calculation rates are frequently
unavailable. Furthermore, as attention is often drawn to clusters
prior to the specification of etiologic hypotheses, conventional
statistical tests are generally viewed as inappropriate. As a result
a number of special statistical techniques have been developed
to analyse data from this type of study.

A review by Schottenfeld and Fraumeni29 involving a com-
parison of the best known special statistical techniques, those of
Knox,30 Ederer et al,3! Barton et al32 and Mantel,3} concluded
that it was not possible to recommend a particular method as
best. More recently Roberson34 has criticized the Knox and
Mantel methods, as results have been shown to be affected by
perturbations in underlying population distributions.

Insofar as denominator population at risk data are available
to us and the focus of this study is on space clustering and not
necessarily on a time-space interaction, we have applied the
approach proposed by Breslow and Day35 and calculated the
exact 95% confidence intervals based on the Poisson distribu-
tion probabilities with the results indicating that this cluster can-
not be explained by chance alone.

However, in so doing we recognize that we have not escaped
the epidemiological issues involved in the interpretation of dis-
ease clusters in general. These issues have been recently reviewed
by Rothman36 and pertain by and large to issues of risk factor
assessment and confounding variables.

In studying apparent clustering, there is a risk of making one
or other of two quite different types of error. Type I error is the
reporting of a cluster where, in fact, no real cluster - but just a
chance occurrence - exists. Type Il error is to conclude there is
no true cluster, and hence the decision not to report a cluster
when in fact a real cluster does exist. In choosing a Type | error,
the risk is that Henribourg is a “false positive”.

We agree with Langmuir3? that “The constructive approach
to the study of clusters is not to develop highly refined statistical
tests to determine whether a certain cluster might have resulted
by chance alone but rather to investigate each cluster as it is
reported and see if additional associations of possible interest
can be found”.

Evidence from the literature suggests a predisposing environ-
mental exposure in early childhood. An additional environmental
factor could be implicated as a triggering factor for the onset of
the disease later in life.
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The Orkney Island study suggests two environmental expo-
sures before the onset of the disease,26 however no evidence of
clustering was found in the nearby Shetland Islands. The aver-
age incubation time of 20 years after common exposure to an
ctiological environmental agent suggests, in our study, that the
two male military personnel who were ages 22 and 29 at the
time of residence in Henribourg hamlet, and had the onset of
their disease 24 and 13 years later respectively, had the initial
exposure to a common agent in Henribourg rather than during
childhood. Yet this could represent a second exposure or “rein-
forcement”, with the clinical manifestation presenting approxi-
mately 20 years later.

Since no cases of M.S. have been found before or after this
group from Henribourg, the common time of exposure would
suggest a point-source infection or environmental agent at the
time in question. Three epidemics of measles were recorded and
seven of theveight persons were probably exposed to one or
more of the measles outbreaks, but no direct causal connection
can be established from this information.

Several mechanisms are possible whenever a geographic
relationship to a disease is found. In multiple sclerosis, where
there is apparently a long latent period between the predisposing
exposure and onset of the clinical condition, there is a further
complicating time factor. It is quite possible that the important
geographically-linked factor may have disappeared between the
time of childhood exposure and the first opportunity for
researchers to examine a site such as Henribourg. Before draw-
ing conclusions regarding one particular locale, additional stud-
ies involving other locations are indicated.
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