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Geographic Variations in the Prevalence Rates
of Parkinson’s Disease in Alberta

Lawrence W. Svenson, G. Howard Platt and Sheena E. Woodhead

ABSTRACT: Parkinson’s disease prevalence rates were examined for the Province of Alberta by age, sex and census
division. Using the claims administrative data from the Alberta Health Care Insurance Plan, a cohort of all registered
individuals (2.4 million) was extracted and followed for the five year period, April 1, 1984 to March 31, 1989. No new
members were added to the cohort and an attrition rate averaging 6% per year was observed. The overall crude preva-
lence rates of 248.9 and 239.8 per 100,000 population were noted for males and females respectively. Both sexes were
found to have a statistically significant variation across Alberta’s 19 census divisions. For males, examination of stan-
dardized morbidity ratios found a low risk of Parkinson’s disease associated with five census divisions, of which two
contained Alberta’s two largest cities. An excess risk was associated with four primarily rural census divisions.
Females, on the other hand, had a low risk associated with one rural census division and excess risk in four census
divisions. The uneven distribution within Alberta offers support for an environmental theory of etiology which may be
associated with rural living.

RESUME: Variations géographiques dans les taux de prévalence de la maladie de Parkinson en Alberta. Nous
avons examiné les taux de prévalence de la maladie de Parkinson (MP) selon 1'dge, le genre et la division de recense-
ment dans la province d’Alberta. A partir des données administratives de réclamations du plan d’assurance maladie de
I’ Alberta, une cohorte comprenant tous les individus enregistrés (2.4 millions) a €té constituée et suivie sur une période
de 5 ans, du 1°" avril 1984 au 31 mars 1989. Nous n’avons pas ajouté de nouveaux sujets a la cohorte et un taux d’attri-
tion annuel moyen de 6% a été observé. Des taux bruts de prévalence totale de 248.9 et 239.8 par 100,000 de popula-
tion ont été observés pour les hommes et pour les femmes respectivement. Une variation statistiquement significative
des taux a été observée pour les deux genres a travers les 19 divisions de recensement de 1’ Alberta. Pour les hommes,
un examen des taux standardisés de morbidité a montré un risque faible de MP dans S divisions de recensement, dont
deux contiennent les deux plus grandes villes de 1’Alberta. Un exceés de risque €tait associé a 4 divisions de recense-
ment principalement rurales. Pour les femmes, un risque faible était associ€ a une division de recensement rurale et un
excés de risque dans 4 divisions de recensement. Une distribution inégale a travers 1’ Alberta supporte la théorie d’une
étiologie environnementale qui pourrait &tre associée a la vie en milieu rural.
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Parkinson’s disease (PD) is a chronic neurological disorder

for males; 122 days for females).' Also, 81% of hospitalizations
characterized by a resting tremor, rigidity and bradykinesia.'?

for PD were among patients aged 65 years or older with an aver-

Consistently ranked among the ten most commonly diagnosed
neurological disorders, PD accounts for approximately 2.6% of
all neurological diagnoses.®> The mean annual incidence and
prevalence rates have been estimated at 20 and 300 per 100,000
population respectively* with a mean age of onset, in Canada,
estimated at 52 years. Although some studies have found no sex
difference,’® males are generally found to have both higher
prevalence and mortality.*7-1¢

Hospitalizations for PD can be frequent and the length of
each stay long. For example, between 1979 and 1985, the aver-
age length of hospitalization in Canada was 104 days (87 days

age hospital stay of 111 days (92 days for males; 130 days for
females).!’

Since its description in 1817 by James Parkinson, the etiology
of PD has been elusive. Three general theories have been proposed
to account for etiology: genetic factors, infective and immuno-
logical factors, and environmental factors.!”'® Researchers have
actively searched for a genetic component in the etiology of PD
since the early twentieth century.'” While Golbe et al.?® have
reported what may be an autosomal dominant sub-type of PD,
genetic investigations examining concordance and incidence
rates in twin and familial studies failed to support a genetic
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model.?'-2 However, this does not rule out the possibility of a
genetic component in a multifactorial etiology. It does imply
that if genetics are involved, it is likely in terms of susceptibility
and not in the form of a gene specific for PD.

Infective factor models have received support from studies
examining the prevalence of PD among individuals who sur-
vived the influenza epidemics during 1918-1926.26%7 Although
some support exists for an infective factor model, rates found in
studies of this model fail to account for a significant proportion
of current PD cases.?6:2

As a result of the lack of evidence implicating either genetic
or infective models, researchers have recently focused on an
environmental factor (toxin) theory of etiology. The environ-
mental theory of etiology received support with the discovery
that 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) can
cause parkinsonism in humans.?®3¢ It has been suggested that
other MPTP-like neurotoxins may be present in the environ-
ment. Case-control studies examining the influence of environ-
mental factors have generally demonstrated a relationship with
rural living and the onset of PD.3'*” This is controversial, how-
ever, and recent research has found either a weak or no associ-
ation with rural living.6-3839

Geographic variation studies in Canada generally support the
environmental model of PD; showing an uneven geographic dis-
tribution.'*'6.3640 The highest prevalence rates, in Canada, are
found among the western-most provinces (British Columbia,
Alberta, Saskatchewan, Manitoba).!4-' Additional support for the
environmental factor theory comes from geographic variation
studies conducted in the United States. Kurtzke and Goldberg'®
examined mortality rates between 1959 and 1961 and noted that
rates followed a somewhat north-south distribution with the
northern tier of states being the highest. As a follow up to the
Kurtzke and Goldberg study, Lilienfeld et al.'? examined mortal-
ity rates between 1980 and 1988 and found that, although the
distribution of rates remained uneven, the pattern had shifted
away from a north-south gradient to a less defined distribution.
Lilienfeld et al.'? concluded that this implied an environmental
influence in the etiology of PD which may be shifting over time.

The present study examines the geographic distribution of
PD within the Province of Alberta with the purpose of better
defining geographic variations.

METHOD

Using the claims administrative data from the Alberta Health
Care Insurance Plan (AHCIP), a cohort of all individuals regis-
tered with the AHCIP (2.4 miilion) was extracted and followed
for the five-year period, April 1, 1984 to March 31, 1989. No
new members were admitted to the cohort and an attrition rate
(including migration and mortality) of 6% per year was observed,
leaving 1.8 million people. The AHCIP contains the physician
billing information for all registered residents of the Province of
Alberta. Registration with the AHCIP is required of all residents
of the province and is virtually complete.

All individuals among the cohort who had at least one physi-
cian encounter over the study period in which a diagnostic code
for PD was provided were extracted and subdivided by five year
age groups, sex and census division (CD) of residence. Codes
from the International Classification of Diseases, 9th revision*!
were used to identify cases (ICD-9 no. 332).
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The Province of Alberta is divided into 19 census divisions
(Figure 1). The data presented include an additional census divi-
sion (CD 98) comprised of individuals for whom a resident
address could not be confirmed. Individuals who could not be
assigned to a CD accounted for 1.03% of the cohort and were
excluded from the assessment of geographic variations.

Prevalence rates were calculated based on the number of
individuals registered with the AHCIP as of January 1, 1985.
Using the direct method, prevalence rates were age standardized
for each census division to the 1986 Alberta census population.243
Age standardization was designed to minimize the effects of age
when comparing different populations. Standardized morbidity
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Figure 1 — Census divisions within the Province of Alberia.
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ratios (SMRs) were calculated, by sex, for each census division,
with statistical significance assessed using a Poisson Ratio
Test.* A SMR is the ratio of the number of observed events to
the number expected. To assess differences in the prevalence
rates across census divisions for both sexes, a 2 test for propor-
tions was performed.** Sex differences within each census divi-
sion and for the province as a whole were evaluated using a x?
test.*

RESULTS

Between April 1, 1984 and March 31, 1989, 5,903 (3,021
males; 2,882 females) cases of PD were identified, among the
cohort, giving an overall crude prevalence rate of 244.4 per
100,000 population (239.8 for females; 248.9 for males). The
mean age of the cases was 68.4 years (69.1 for females; 67.7 for
males) and 81% of the cases (80% of males; 83% of females)
were 60 years of age or older. The distribution of prevalence
rates by age and sex can be found in Figure 2.

For the province as a whole, prevalence rates did not differ
significantly between the sexes. Analysis within each census
division found only two census divisions had a statistically sig-
nificant sex difference (CD 3 and 10) with males having the
higher prevalence in both (Table 1). Table 2 displays the SMRs
for each census division by sex. For males, nine census divi-
sions had statistically significant SMRs, with four displaying a
significant excess morbidity risk (CD 5,7,10,13) and five dis-
playing a low morbidity risk (CD 6,11,14,16,17). For females,
seven census divisions had significant SMRs with six showing
an excess morbidity risk (CD 1,2,5,7,10,13) and only one dis-
playing a low risk (CD 16) of PD.

Comparisons across census divisions found a statistically
significant difference for both males (> =890.99, d.f. = 18, p <
0.001) and females (x% = 424.51, d.f. = 18, p < 0.001). For fur-
ther analysis, census divisions were grouped into three geo-
graphic regions: North (CD 12,13,16-19), Central (CD 7-11,14),
and South (CD 1-6,15). Both males (3% = 19.94, d.f. = 2, p < 0.01)
and females (y? = 32.78, d.f. = 2, p < 0.01) were found to vary
across these three regions with both having their highest rates in
the Central region of the province. The lowest rate for males was
found in the North area, while the South area was the lowest for
females.
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Figure 2 — Distribution of crude prevalence rates of Parkinson’s dis-
ease per 100,000 population by age group and sex.
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D1SCussSION

A number of limitations with this study are acknowledged.
The prevalence rates reported are based on an individual with
PD utilizing a medical service and receiving a diagnostic code
for PD. It is possible for an individual with PD to not visit a
physician and therefore not be included in the calculation of

Table 1. Age-standardized prevalence rates by census division and
by sex.

Ceiisiig ~Males Females
Division Rate n? Rate n

1 318.8 106 220.1 87

2 276.9 185 212.9 167

3 336.2 72 177.6" 44

4 239.6 20 223.6 19

5 236.5 67 237.6 64

6 251.2 676 205.2 729

7 336.8 95 314.7 96

8 259.0 149 247.2 162

9 250.8 19 350.3 24

10 329.7 201 213.67 137
11 300.5 998 239.0 994
12 274.4 64 275.0 63
13 281.8 105 224.7 82
14 317.5 30 167.6 17
15 243.0 24 137.4 18
16 154.4 16 189.3 17
17 314.1 54 2419 36
18 63.6 3 99.3 3
19 370.8 122 339.2 112
98P 229.6 15 180.1 11
Total 269.3 3,021 224 .8 2,882

*p<0.01

“Total number of diagnoses given for Parkinson’s Disease among the
cohort.

®CD 98 consists of all individuals who could not be assigned to any
other CD.

Table 2. Standardized morbidity ratios by census division and sex.

Census Standardized Morbidity Ratio
Division Males Females
1 1.18 1.38*
2 1.14 1.34"
3 1.12 1.29
4 1.28 1.38
5 1417 1.36"
6 0.75* 0.99
7 1.35% 1.48"
8 1.02 1.15
9 0.95 0.91
10 1.50" 1.63"
1 0.81° 1.02
12 1.02 1.01
13 1.29% 1.35"
14 0.70" 0.80
15 0.80 1.11
16 0.41 0.38"
17 0.69 0.65
18 0.67 0.47
19 0.85 0.88
Total 1.00 1.00
'p <0.05
**p < 0.01
309


https://doi.org/10.1017/S0317167100048228

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

rates. However, we assumed that a PD patient would have at
least one service over the five year period in which a diagnosis
of PD would be given. Another potential concem is regarding
the accuracy of diagnosis. We were not able to confirm the
accuracy of the diagnoses of PD in this retrospective review.
Reliability and validity of the use of claims administrative data
in epidemiologic studies has been established by Roos et al.%
Given the strength of the variations noted, a substantial rate of
misdiagnosis would be needed to negate the results. Also, the
values reported in the present study are consistent with the
prevalence rates for Canada estimated by Rajput.*

The data which we acquired did not include information on
birthplace, place(s) and duration of residence throughout life,
age of onset or severity of the disorder. Despite these limita-
tions, the present study has the advantage of using the health
care claims of the entire population of the province and should
be relatively complete in case ascertainment. Patients with very
early PD may not have been coded as such; the reported preva-
lence may therefore be a slight underestimate of the true preva-
lence. This study provides an overview of the prevalence and
distribution PD in Alberta and supplies relevant information for
the development of future studies. It provides information which
can be used for planning a more directed approach in the devel-
opment of future studies. For example, case-control studies
could compare high and low prevalent areas and collect the data
missing from the AHCIP database.

It is evident from the present study that cases of PD are
unevenly distributed across census divisions within Alberta for
both sexes. The highest rates of PD, for both sexes, were found
in census divisions located in the central part of the province.
CDs 7, 9 and 19 had the highest prevalence rates. CD 7 and CD
9 both have over 65% of the population residing in rural areas,
while CD 19 had 40% residing in rural areas.’” Generally, these
census divisions have sparsely populated areas with the majority
of the population living in rural areas. These results support
other research showing a relationship between PD and rural liv-
ing,'4.15.33.36-40.88 The uneven distribution of cases also offers
support towards an environmental factor theory of etiology.

Further support for an environmental factor theory of etiol-
ogy is evident upon examination of the SMRs for each census
division. The census divisions containing Alberta’s two largest
cities had a statistically significantly reduced risk of PD for
males, while the census divisions displaying a statistically sig-
nificant excess morbidity risk were in primarily rural census
divisions. Three of the four census divisions with low SMRs
had less than 25% of the population residing in rural areas.
Given that the data were derived from health care records of the
entire provincial population, and that individuals were allocated
to a census division based on their resident address, and not
place of diagnosis, case ascertainment is believed to be relatively
complete and the geographic differences would therefore appear
valid.

The present study found no sex difference for the province as
a whole. In fact, only two census divisions (CD 3 and 10) dis-
played a statistically significant difference, with males being
higher in both. Lack of a sex difference supports the findings of
Semchuk et al.% and Rajput et al.,’ but, opposes the findings of a
number of other studies,'?1214.15.3448 The gimilar geographic dis-
tribution between the sexes implies that similar factors may be
associated with onset for both sexes.
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Diamond et al.*® have found that males and females display
similar patterns of disease progression. Differences may, however,
be present in terms of severity. In Canada, males have been
found to have higher hospitalization rates for PD.'> The higher
rate among males in rural areas may be related to occupational
exposures. For example, Semchuk et al.’! have reported an
increased risk of PD associated with herbicide use. Further
research is needed to better define occupational exposures par-
ticularly in rural areas which may lead to the onset of PD.

Although this study offers support for an environmental fac-
tor etiology of PD, the level and type of influence cannot be
determined without further study. It may be useful to examine
differences and similarities within and between high and low
prevalent census divisions. Such a comparison may offer insight
into possible environmental factors associated with the onset of
PD. Further research is needed to detérmine if males and
females differ in terms of disease severity and how this may
relate to environmental factors.
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