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Abstract

Objedives — To investigate the prevalence of idiopathic Parkinson's disease (PD) in the
Tartu district of South Estonia, with a popuation d 153,240 on pevaence day, January
1%, 1996. Methods — The ommunity-based method d case acertainment was used,
followed by neurologic examination. Results — The age-adjusted prevalence was 152 per
100,000popuation, 159for urban and 139for the rural group, 154for men and 153for
women. The aye-spedfic prevalenceincreased from 22 per 100,000 poplation in the aye
group 4649 yeas upto 1232 @ 100,000 poplation in the age group 7079 yeas. The
mean age of PD patients was 71.4 yeas, the mean age & onset of the symptoms — 66.9
yeas. Conclusons — When comparing the prevalence rates with aher studies of
Caucasian popuations in Europe, the results are similar except for dlightly but not
significantly higher prevalencerates in the urban popuationin Estonia.
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Introduction

Parkinson's disease (PD) is one of the most common reurodegenerative diseases
throughout the world. In epidemiologicd surveys, the age-adjusted prevalence rates range
from 18 to 207 pr 100,000 poplation, keing somewhat different depending on the case
ascertainment methoddogy and radal fadors (1-3). In community-based studies the aje-
adjusted prevalencerates in the Caucasian popuations range from 56 to 190(1-13) while
in doa-to-doa studies they are from 90 to 199 r 100,000 poplation (1-3, 1415). For
the Asian popuations, the prevalence rates are somewhat lower, being from 61 to 100 ly
the community-based method d case ascertainment (1-3, 1617) and from 18 to 148 ly
the doa-to-doa method (1-3, 1819). Only a limited number of studies are available
abou the occurrence of PD in the African popuations; most of them are haspital-based
investigations. The prevalence rates for African bladks in community-based studies range
from 4 to 31 pr 100,000 poplation (1, 3, 20.

The purpose of our community-based prevalence study was to assss the
occurrence of PD bath in the urban and rural areaof South Estonia. Simultaneously the
results of the study would provide an audit of care neeal. Patient data wuld be used in
future investigations concerning PD as well as in planning the dlotment of hedth care
resources in the district.

Patients and methods

Estonia is the northernmost Baltic courtry with a popdation d 1.5 milli on inhabitants.

The aeaof this epidemiologicd survey was the Tartu district in South Estonia (Fig. 1)

with a total popuation on pevalence day, January 1%, 1996 & 153,240,with 103,424
inhabitants living in the urban area (the dty of Tartu), and 49,816inhabitants in rura

areass; 71,139(46%) men and 82,101(54%) women. Popuation cata was obtained from

the Statisticd Officeof Estonia (21).
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Figure 1. Geographic locaion of the study population in South Estonia. The small map shows Nordic and
Baltic countries, the detail ed map shows areaof the investigation (Tartu district).

Estonia has a developed medicd care and registration system. Hedth cae is
universally available and unformly delivered. All patients are registered by any family
doctor, and those with suspeded chronic neurologicd diseases are referred to a
neurologist. Tartu is a suitable placefor epidemiologicd studies as the Department of
Neurology and Neurosurgery of Tartu University, the only teading neurologicd hospita
in Estonia, isthe neurologica centre for the region.

Information from all avallable sources has been used for case acertainment.
People diagnosed with PD, parkinsonian and parkinsontlike syndrome or undefined
tremor were identified as patients with possble PD. Cases of other extrapyramidal
diseases and esentia tremor with fully evident diagnosis were excluded onthe basis of
case reports. The outpatient and haspital records of the Department of Neurology and
Neurosurgery of Tartu University over the past 10 yeas were reviewed. All 72 genera
praditioners and family doctors, working in the investigation area were contaded and
asked to report about the patients under their care. There was no any private praditi oner
working this time a family doctor or general praditioner in the aea Four members of the
staff of the Department of Neurology and Neurosurgery who had simultaneously private
pradice were asked abou the cases of possble PD; there were no reurologists in private
pradice outside the haspital. For case finding, 11 nusing homes and hapitals in Tartu
district were visited. All patients living in nusing homes and haspitals were visited
personaly as the institutionali zation could be a ©nsequence of a disability related to PD
(22, 23. The membership list of the Tartu Parkinson's Disease Society was obtained. The
Sick Fundwhich provides hedth insurance suppied the data eout prescriptions for anti-
parkinsonian drugs. Information onmigration and deah certificates was provided by the
Tartu Popuation Registry. Data dou patients was requested regularly every yea from
1995to 1999.

All the patients in the arrent study were interviewed and examined by one of the
authors; if diagnostic problems occurred a senior neurologist participated in the
examination and dagnostic dedsion. Home visits were proposed to severely disabled
people. The structured questionraire included details of the medicd history, living
condtions, occupation, family history and medicaion. The neurologicd examination
included the Unified Parkinson's Disease Rating Scde (UPDRS) Version 3.1(24) and



HoehnYahr Rating Scade (25). Interviewing and examining participants began in 1995
and continued urtil 1999.

The diagnostic aiteria set of the United Kingdom Parkinson's Disease Society
Brain Bank was used in the Tartu study for verifying the diagnosis of PD (26). A
diagnosis of PD was established in a patient based onthe presence of bradykinesia and at
least one of the following symptoms. resting tremor, rigidity, and impaired postura
reflexes, if no aher cause of parkinsonism was apparent. Unilateral onset, progressve
course, persistent asymmetry, good resporse to levodom, severe levodom-induced
dyskinesia, and clinicd course of 10 a more yeas in duation were considered as helpful
in dagnaosis.

Sewmndary parkinsonian syndromes were diagnosed acording to the history
(strokes, use of the neuroleptic drugs, head injury, brain tumor, infedion). Parkinson dus
syndromes were diagnosed if the parkinsonism was in assciation with additional
neurologicd signs (prominent oculomotor palsy, cerebellar or pyramidal signs, orthostatic
hypotension, amyotrophy etc.) indicaing the degeneration o defined neuroanatomicd
systems (27). The dinicd diagnosis of essentia tremor was arrived uponwhen pastural or
Kinetic persistent tremor in the head o upper extremities was observed withou other
abnamal neurologic signs (28). Those patients categorised as nat having the syndrome of
PD and those with isolated tremor were fully recorded and examined bu excluded from
the prevalence estimates.

The statisticd analysis was performed with the SAS system for Windows, version
6.12 (Cary). The 95% confidence intervals (Cl) for rates were cdculated assuming the
Poison dstribution o observed cases. The diff erences between groups were statisticaly
evaluated using the t-test and chi-square test. A p vaue lessthan 0.05was considered
significant. Prevalence rates were aljusted for gender and age to the 1989 poptetion in
Estoniausing the dired method d standardization.

The Ethics Review Committeeof Clinicd Reseach Studies of University of Tartu
approved the study.

Results
Information was colleded from the previously noted sources abou 384 pmtients with
possble PD. Sixteen petients died and five patients moved from the district before
prevalence day, January 1%, 1996.Eleven patients had some other disease but no evidence
of akinetic rigid syndrome or tremor, and 31 m@tients had essential tremor. From the
whale dinicd groupwith parkinsonism, 51 matients (16%) did na have PD: 17 presented
with secondary parkinsonism, 27 with parkinson dus s/ndrome, and seven with
undefined parkinsonism (if the dinicd syndrome did na satisfy the assessment criteria of
PD and afirm diagnosis for any definite type of parkinsonism was not posshble).

Altogether 270 mtients, 88 men and 182women as having PD, formed the basis
of the prevalence data. From the study group 9246 were examined clinicdly, 16 mtients
refused and eight died between the prevalence day and clinicd examination. All 24 d
these patients had case note data recorded by a neurologist providing a firm diagnosis of
PD. On prevalence day, January 1%, 1996,from the final patient groupwith idiopathic PD
68% lived in urban and 324 in rural areas; 33% were men and 6726 women.

On the evaluation d clinicd severity and dsability by Hoehn-Y ahr Rating Scde,
54.9% of the PD patients were cdegorized as dage | or Il, 26.26 as dage lll, 16.4%6 as
stage IV and 2.9% as gage V. The mean score of UPDRS was 67.0t23.4 among this the
mean score of part Il (Activities of Daily Living) was 16.9+8.0, and the mean score of
part Il (Motor Examination) was 44.4+14.9. The total UPDRS score was < 50in 29.26
of PD patients, 51-100in 63%, and> 101in 7.8% of the patients.



Population Number of cases Prevalencerate 95% ClI

Total 153240 270 152 128176
Men 71,139 88 154 130178
Women 82,101 182 153 128177
Urban 103424 183 160 135185
Urban men 47545 60 171 146197
Urban women 55,879 123 157 133182
Rural 49,816 87 139 116162
Rural men 23,594 28 128 106-150
Rural women 26,222 59 145 122169

Table 1. Age—adjusted prevalencerates of PD (per 100,000

Men Women Totd
Age Popuation No. of Prevalence Popuation No. of Prevalence No. of Prevalence
group at risk caces (95% Cl) at risk Cases (95% Cl) Cases (95% CI)
0-39 44,402 0 0 43,343 0 0 0 0
40-49 8,730 2 23(14-32) 9,749 2 21(12-29) 4 22(13-3))
50-59 7,683 10 130(108-153 9,662 12 124(102-146) 22 127(105-149
60-69 6,267 25 399(360-438 9,367 52 555(509-601) 77  493(449536)
70-79 2,813 35 1,244(1,1751,313) 6,356 78 1,227(1,1591,296) 113 1,232(1,1641,301)
80+ 1,244 16 1,286(1,216-1,356) 3,624 38 1,049(9851,112 54 1,109(1,044-1,175)
Total 71,139 88 124(102-146) 82,101 182  222(193251) 270 176(150-202
Adjusted* 154(130-178) 153(128177) 152(128176)

* Age-adjusted to the Estonian general popuationin 1989

Table 2. Ages-spedfic prevaencerates of PD (per 100,000

The mean age of the patients with PD on the day of prevalence &sesanent was
71.4+8.8 yeas with an age range of 41-95 yeas. 70.4t9.7 for men and 71.88.4 for
women, 71.4:8.7 for urban and 71.39.2 for rural people; 90% of the patients were over
60 yeas old. The mean duation d the disease was 5.1 yeas. The mean age & onset of
symptoms was 66.9:10.1 yeas with an age range from 34 to 86 yeas, 90% of the
patients were over 52 yeas old. The diff erences in the mean age on prevalenceday, in the
mean age & onset of symptoms and in the duration d the disease between men and
women, as aso between uban and rura people were not statisticaly significant. The
mean age of patients with aher parkinsonian syndromes (63.3 yeas) was sgnificantly
lower than in patients with PD (p=0.0004, as also the mean age & onset of the symptoms
in petients with ather parkinsonian syndromes (58.6 yeas) was sgnificantly lower than
with PD (p=0.0023.

The aude prevaence of PD in the Tartu district was 176 per 100,000 poplation,
177 for urban and 175for rural inhabitants, 124for men and 222for women. After age
adjustment to the Estonian general popuation, the prevalence of PD was 154 per 100,000
popuation, 159for urban and 139for the rural group, 154for men and 153for women
(Table 1). Though the aude prevalence rates owed statisticdly significant female
preponcerance, the rates after age-adjustment reved that there was no statisticdly
significant difference between the age-adjusted prevalence rates of men versus women
(relative risk 1.0J). In the comparison d domicil es, the predominance of urban versus the
rural popuationwas no statisticdly significant (relativerisk 1.15.

In distribution d patients with PD by age, the biggest group d patients — 41.8% —
was in age 70-79 yeas. The ae-spedfic prevalence incressed from 22 per 100,000
popuation in the aye group 4049 yeas up to 1232 @ 100,000 poplation in the age
group 0-79 yeas (Table 2); 1.0% of popuation owr the age of 65 yeas had PD. The
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possble with the highest diagnaostic acaracy. We used all avail able sources and long time
frames for patient findings. Data was regularly requested, duing four yeas, from general
praditioners, hospitals, nursing homes, the PD Society and the Sick Fund. All the patients
were visited in the nursing homes for amore wmplete case identification.

Comparative studies have mnsidered the relationship between prevalence rates
and the diagnostic aiteria of PD used (2-3, 2931). The not-perfed diagnostic aiteria set
results with high percentage of false-positive caes, and too strict criteria produce false-
negative caes. The dinicopathologicd studies have shown a false-pasitive rate of PD of
around 2@%, and a false-negative rate from 5 to 10%, depending on petients sledion (26,
31). For verificaion d PD in ou study, we used the diagnostic aiteria set of the United
Kingdom Parkinson's Disease Society Brain Bank as the mmbination d criteria which
obtains a high sensitivity and paitive predictive vaue (29, 30. Several community
studies have used the diagnostic aiteria set that requires the presence of at least two
cardinal signs from resting tremor, bradykinesia, rigidity and impaired paostura reflexes
for the diagnosis of PD (10, 14, 1619, 30, or the UK PD Society criteria: the same set
with the additional requirement that one sign must be bradykinesia (4, 8, 12, 15

The study of a cmmmunity sample has establi shed the prevalence of PD in South
Estonia to be 152 per 100,000 poplation, with a men versus women ratio of 1.01 and
urban versus rural ratio 1.15.In most studies in Europe, the prevalence rates have been
foundto be higher than 100 @r 100,000 poplation (1-5, 7-11, 14, 15%.

A comparison d the prevalencerates of urban and rural peoplein the Tartu dstrict
shows an urban preponcderance (Table 1) that is in the oppasition with the latest studiesin
Finland and Norway (4, 7), bu analogous with the urban versus rural ratio of 1.17in
Finlandin 1971(4). We founda significant urban predominancein the prevalenceratesin
the aye groups 75-79 and 8384 yeas, clealy in men, bu also in women.

Rural residence has been suspeded to be arisk fador of PD (32, 33. Severd
studies suggested that not rura residence but a spedfic feaure of rural life such as
pesticide or herbicide exposure could be distinguished and analysed as a risk fador of PD
(34-36). Some studies howed an association ketween farming as an occupation and PD
(33, 39, bu others did na confirm that (32, 35. Kuopo et a. foundthat rura living,
farming, or the use of herbicides and pesticides had no significant association with the
risk of PD, bu domestic animals, or something that is conneded with the animals, may
have aprotedive dfed against PD (37). Marder et a. showed that there may be diff erent
environmental risk fadors among different ethnic groups: rural living and farming were
asociated with PD only in African-Americans (38). In indwstrial aress, the findings
suggested that the dronic exposure of occupetional toxins and spedfic metals was
asociated with PD (39).

The use of pesticides is not extensive in Estonia and started later than in courtries
in Western Europe. If to presume that there is an association between PD and exposure to



pesticides or herbicides, then it is expeded that occurrence of PD in the rura popuation
of Estonia could be similar to that in Western Europe decales ago. Thereisonly alimited
amourt of data from the 1970es comparing the prevalence anong urban and rural people.
In Finland, in 1971the prevalence of urban versus rura popuationwas 1.17(4), whichis
comparable with results of urban predominance in ou study (ratio 1.14. A conspicuous
result shown in the Finnish study — a negative aciation ketween damestic animals at
home and subsequent PD — could explain an addtiona fador causing the lower
prevalence of PD in the rural Estonian people, who traditionally have domestic animals.
On the other hand, the rural people has lessoccupational exposure to toxins and spedfic
metals in industry suspeded to berisk fadors for PD (39).

PD appeaed to be more ammmon in men than in women in most studies (1-9, 11,
12, 15, 19, 3)) bu some studies reveded a women preponcerance (1, 3, 10, 13, 14, 16
18). In ou study the aude prevaence for women was sgnificantly greaer than for men
(222 per 100,000 poplation for women and 122for men), evidently because there were
more older women than men in the popuation (Table 2). In Tartu county lived 153,240
inhabitants on January 1, 1996 46.4% men and 55.68% women. Of al inhabitants, 19.4%
were over 60 yeas old. In this age group, 34.86 were men and 65.26 were women.
There is a spedfic demographic situation in Estonia: a twofold women preponderancein
the older age groups due to a significantly longer average lifespan in women, and
casudlties of men in the Second World War. After the age standardization, the prevalence
rates in men and women were similar (154 per 100,000 poplation in men and 153 p@r
100,000 poplationin women; ratio 1.07), and the diff erencewas nat significant.

In ou study the age-spedfic prevalence rates increased with advancing age until
the age group 8084 yeas but deaeased after the age of 85. This upward trend was
observed in most of the popuations (1-3), with deaeasing prevalence rates in the oldest
age group (4-6, 8, 9, 12, 1818), or increasing prevalencein the very old in other studies
(7, 10, 11, 13, 14, 19, 3dn our study, 11 mtients diagnosed with PD were older than 85
yeas, 10% of al patients with PD were older than 82yeas. To identify as many patients
as posshble, particularly in dder age group, al i nstitutionalized people in the Tartu district
were visited. Moghal et a. showed that institutionalized residents had doube the
prevalence rate compared to community residents (22). The functional disability in PD is
progressve and later in the ourse of the illness a propation d patients may bewmme
handicgpped and require institutionali zation. At the same time, the occurrence of PD in
the most elderly may be unreaognised if they have no tremor, and there is risk of false-
paositive caes due to high prevalence of essential tremor in dder age. It has been ndiced
that more patients with a false diagnosis of PD were in the older age groups (4, 36.
Fourteen petients with the diagnaosis of PD lived in nusing homes in the Tartu district; in
threeof these caes, the diagnasis had na been previously made. Five patients in nusing
homes with previous diagnosis of PD were excluded because they did na satisfy the
diagnostic aiteria of PD; four of them had essential tremor and ore had another
parkinsonian syndrome. The dedine anong the most elderly probably refleds poar
ascertainment of the caes due to under-diagnasis in the oldest age group rather than an
adual deaeasein the disease prevaence

When comparing the prevalence rates with other studies in the Caucasian
popuations in Europe, the rates are similar except for the dlight urban preponderance but
there was no statisticadly significant diff erence between the prevalence rates in urban and
rural people. The differences in prevalence might be due to exposure to any
environmental fadors, bu partially caused by the different medicd referral habits in
various ggments of the popuation: the different referral pattern in rural compared with
urban areas, in dder- compared with younger-onset cases, in men compared with women,
or in higher compared with lower socioeamnamic status.
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