Movement Disorders
Vol. 17, No. 2, 2002, pp. 242-249
© 2002 Movement Disorder Society

Research Articles
Prevalence of Parkinson’s Disease in Cantalejo, Spain:
A Door-to-Door Survey

Luis Erik Clavefa, MD** Jacinto Duarte, MD- Maria Dolores Sevillano, MD, MPH, PhD,
Angel Peez-Sempere, MD, PhB Carmen Cabezas, MbFernanda Rodguez, MD*
and Jess de Pedro-Cuesta, MD, PRD

IDepartment of Neurology, Segovia General Hospital, Segovia, Spain
“Department of Applied Epidemiology, Carlos Ill Institute of Public Health, Madrid, Spain
*NEUROTEC, Division of Neurology, Huddinge University Hospital, Karolinska Institute, Huddinge, Sweden

Abstract: We assessed the prevalence of Parkinson’s diseasenewly diagnosed cases of parkinsonism, 13 of which were Par-
in Cantalejo, Spain. In 1994, we screened 1,579 personsfage kinson’s disease, and the majority of which were in men aged
40 years) using a high-sensitivity method. Cases fulfilling es- 80 years or older with a mean duration of illness of 5 years. Our
tablished clinical criteria were followed for a minimum of 3  prevalence figures are the highest reported, apparently because
years. Prevalences were compared with those from other door-of the inclusion of several very elderly men. Parkinson’s dis-
to-door surveys. We detected 27 individuals with parkinson- ease in Cantalejo is less severe in men than in women, particu-
ism, 20 of whom had Parkinson’s disease. The prevalence of larly in those newly diagnosed. Despite the low numbers, the
Parkinson’s disease increased with age and, when age-adjustediigh prevalence and sex-related pattern are unexplained but
to European standards, was 9.01 per 1,000 (age 40 years andhey probably relate to the high sensitivity of the screening
over; 10.78 in men and 5.23 in women). Of the 11 men, three method. © 2002 Movement Disorder Society

were in Hoehn & Yahr grades IlI-1V, but six of the nine Key words: door-to-door surveys; epidemiology; Parkin-
women were more severely affected. Overall, we found 18 son’s disease; prevalence

Door-to-door surveys are the most appropriate way of ists. However, assessments of the prevalence of PD have
accurately assessing the prevalence of Parkinson’s dis-been obtained by door-to-door surveys conducted world-
ease (PD), and the detection rate of previously undiag- wide in a rather heterogeneous manner, with differences
nosed cases can be high. In a review of such studies inas to screening methods, application of procedures, di-
Europe? the proportion of newly diagnosed PD was 24% agnostic criteria, and clinical expertise. Accordingly, the
but in those studies conducted in Spafit was even determinants of prevalence estimates by door-to-door
higher: 26% in Gironaand 52% in Pamplonaand for surveys are multiple and limit their comparability. The
parkinsonism in general, 68% in Vejer de la Frontera, use of different diagnostic criteria induced variations of
Cédiz? Door-to-door studies are generally performed in up to 32% in prevalence of P® Furthermore, door-to-
two phases: the first, aimed at identifying all possible door surveys are costly, which limits study size, and
cases using specific screening methods, followed by acomparisons of PD prevalence in small, carefully
second phase to ascertain the diagnosis through examiscreened populations can be inconclusive due to scant
nation of all positively screened individuals by special- data. The logistic difficulties increase when such studies

are conducted in larger populations.

The diagnosis of PD is clinical n ific diag-
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progression of symptoms may require longer follow-up, Centre attended by five general practitioners, neurologi-
including assessment of response to levodopa. cal expertise being available at Segovia General Hospi-
Taking these factors into account, we selected Canta-tal. Chronic care, including that of demented patients,
lejo, a small Castilian town in the Segovia province of and terminal care, are generally provided at home, with
Spain, to perform a door-to-door survey aimed at assess-reliance upon the family and only rarely on institution-
ing the prevalence of PD. We used a screening methodbased support. Since 1991, there has been a local, 30-bed
specifically designed to identify parkinsonism with high nursing and old people’s home.
sensitivity and reviewed the diagnosis after a 3-year The municipality provided us with the official 1991
follow-up.® Validation of the method in a community census of residents, containing addresses used for defi-
sample of individuals with different types of parkinson- nition of household units of 1,653 individuals aged 40
ism, and the implications of the screening procedure in years and over. We updated the census data and set up a
prevalence measurements and features of the natural hisregister with individual records for each de facto resident
tory of PD are reported elsewhefe. aged 40 years or more. De facto residents we defined as
people who had lived in Cantalejo for 9 months or more
METHODS during the year of our study (1994), regardless of wheth-
Study Population and Medical Services er they ﬁgureq in the offipial census, and this gccounted
for 196 inclusions. Individuals who had not lived per-
manently for at least 9 months during that year, despite
being included in the official census—270 in all—were
excluded. The age and sex of the study population is
shown in Table 1. The prevalence date were established
as of 31 December 1994.

Cantalejo (Fig. 1) is a medium-sized town in the prov-
ince of Segovia, in the autonomous region of Castilla y
Leon, one of the less densely populated regions in the
European Union. According to the 1991 census, Canta-
lejo had 3,503 inhabitants, representative of a semirural
Castilian population; it lies 45 km north-east of Segovia
and 150 km north of Madrid. After emigration peaked in Background and Study Design

the 1960s, the population, settled in a central urban 1 failitate participation, we contacted the local gen-
nucleus, has remained somewhat static and aged, and igg| practitioners who collaborated in case-finding. Co-
predominantly engaged in services and commerce, with operation was encouraged by the local authorities
farming as a sideline. There is universal health coverage through public announcements, local radio, and newslet-
provided by the National Health Service ata local Health (o5 The objectives were set out at a well-attended public
meeting, held in the Town Hall 2 weeks before our ini-
tiating the study. All studies, screening tests, and clinical
follow-up were performed free for participating indi-
viduals. A single complete enumeration approach based
on each eligible subject was adopted for data collection
and identification of affected individuals. The study was
completed in two phases.

TABLE 1. Number of individuals in the age- and sex-matched
structure of the study subjects and safety sample at Cantalejo

Study subjects Safety sample
FRANCE Age (y1) M F M F

40-44 38 59 3 12

N 45-49 70 87 5 14
=z 50-54 104 95 15 11
o 55-59 77 110 8 8
2 60-64 124 124 17 15
o 65-69 116 115 15 11
o 70-74 97 101 11 11
o 75-79 52 68 4 7
80-84 21 73 1 14

85-89 18 18 4 4

90+ 4 8 1 3

100 k. Total 721 858 84 110

FIG. 1. The study site.
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Phase 1: Screening Method and Safety Sample. kinsonism, to apply a selected set of diagnostic criteria:
A previously reported, a validated screening method (1) progression of symptoms in the past with at least two
with nine item§ was distributed door-to-door and col- of the four cardinal features—tremor, rigidity, bradyki-
lected by hand by a local expert field-worker 6 weeks nesia or altered postural reflexes—was used for calcula-
before the prevalence date. The questionnaire was action of the prevalence of parkinsonism; and (2) PD
companied by a personally addressed letter, explainingprevalence was calculated using another eight reported
the purpose of the study. A search was made by the field sets’ The prevalence of PD in Cantalejo was assessed
worker for each individual eligible for inclusion in the taking age-specific PD prevalences, described by door-
updated census. When individuals were unable to answerto-door investigations undertaken worldwitié? includ-
on their own, a next-of-kin relative was taken as surro- ing a recent pooled survey of a European cohort in which
gate. A detailed description and validation of the appli- two aged Spanish populations were studigten com-
cation procedure is presented elsewHefée screening  paring these with the prevalence found in Cantalejo.
phase was completed before the prevalence date. Comparisons were run using stratified analysis and exact
tests to calculate Mantel-Haenszel estimators of preva-

Phase 2: Diagnostic Ascertalnment. . . lence ratios (PRMH) and their 95% confidence intervals
We selected a deliberately low cut-off point, to in- &)

crease sensitivity. All individuals giving one or more
positive answers to any item were examined neurologi- Parkinson’s disease natural history
cally in Phase 2. To minimise any possible loss of indi-
viduals with parkinsonism through failure to screen, a
systematic sample, the “safety sample” (Table 1), was
selected for examination by the specialists, comprising
100 individuals with negative, “don’t know,” or “uncer-
tain” answers to any screening question and 94 individu-
als not screened in Phase 1 for different reasons (not
located, initially not collaborating or people for whom no
screening results had been collected). The senior neu-
rologist at the Segovia General Hospital Movement Dis-
orders Clinic, assisted by two trained neurologists, was RESULTS
in charge of supervising all examinations and establish-
ing the final diagnoses. All persons screening positive,
and the safety sample, were examined by at least two of
the three neurologists. The systematic neurological ex-
amination took 10 to 15 minutes using the Webster scale
protocol and was conducted and recorded at the Health
Centre, private home, or nursing home.

Individuals diagnosed on clinical grounds as suffering
from parkinsonism were referred to the Neurological
Unit at the Segovia General Hospital, where the diagno-
sis was confirmed by a further examination, treated ac-
cordingly in the context of the appropriate clinical crite-
ria, and followed-up for at least 3 years after the preva-
lence date, or until death. Cases in which identifiable
causes of parkinsonism were not found or in which no
atypical features enabling identification of Parkinson-
plus syndromes were observed were classified as PD. All
diagnoses were deemed provisional, until a definite di-
agnosis of PD could be made clinically (including re-
sponse to levodopa) at the end of the follow-up period.

We looked at five features of the natural history of the
disease for the purposes of description and comparison.
Ages at the date of prevalence and at the onset of symp-
toms and were described for groups aged 50 to 59 years,
60 to 69 years, 70 to 79 years, and 80 to 89 years and for
the study population overall, as mean and median values.
Man/woman ratio was obtained, both crude and as the
PRMH and their 95% CI. Disease severity was described
according to the Hoehn & Yahr (H&Y) index.

Population attrition across the study is shown in Fig-
ure 2. Of the 1,579 eligible individuals, 352 were not
screened due to death, refusal to participate, or proved
unreachable during the survey period, although 94 were
eventually examined in Phase 2. Legible responses to the
guestionnaire were obtained from 1,227 (78%) of the
=40-year-old eligible population. A large proportion of
the screened population, 528 individuals (33%), pro-
vided clearly positive answers to one or more questions
and entered Phase 2.

The 528 positively screened individuals, plus the 194
in the safety sample, in all 722 individuals, 46% of the
study population, underwent neurological examination in
Phase 2. Two women in the safety sample, previously
diagnosed as PD and treated at Segovia General Hospi-
tal, had not screened in Phase 1 as both believed they
should not reply to the questionnaire. We detected 28
individuals with parkinsonism in Phase 2, of whom 21
were initially diagnosed clinically as having PD; 14 were
newly diagnosed during the study, 13 with PD. Through-

Prevalence Measurement and Comparisons out the 3-year follow-up (Table 2), all the newly diag-

We used a protocol for symptoms and signs, capable nosed patients improved with levodope-dopa), al-

of classifying patients clinically diagnosed as having par- though their symptoms eventually worsened, except for
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Official census those diagnosed before the study; and 75 and 5 years for
1653 those diagnosed de novo. The difference in average dis-
Registered, de facto ease duration in men and women diagnosed during the
Non-registered, de Eligible "°"'r§$,'lde"t5 study was approximately 1 year. Individuals aged. 80
factoresidents  [>| for study years and over accounted for 9 of the 13 newly diag-
196 1579 nosed; three (two women, one man) had mild to severe

e disability (H&Y Il or V).

PHASE | ”0‘5;5’;‘*"9‘1 The age- and sex-specific, crude and age-adjusted
Door- to- door screenad Deaths 5 prevalence of parkinsonism and PD; the age-specific and
(@PP Jetusals 154 age-truncated mean age at onset; and disease duration for
i ‘L unavailable results 193 PD are listed in Table 4. The prevalence of parkinsonism
Positive respondents Negative respondents | per 1,000 at age 40 years or more over, was crude 19.42
to one or more items to all items i (95%Cl, 10.60-32.62) in men and 15.15 (8.06-25.90) in
528 699 | women and, when adjusted for age, 13.13 in men and
i 7.36 in women. For both parkinsonism and PD, preva-
[Not examined | lence increased with age, generally proving higher in
' 599 men in the different age groups. The prevalence of PD at
age 40 years or more, in both sexes, men and women
| e e were crude 12.67 (95%Cl, 7.74-19.51) overall, 15.26
| Examined | Examined B ; - )
| 100 | 94 (7.61-27.31) in men, and 10.49 (4.80-19.93) in women,
¥ ¥ and age-adjusted 9.01, 10.78, and 5.23 per 1,000, respec-
Emsl;;ned ‘ Safety sample , tively, thus being 106% higher in men than in women.
i 194 Mean age at onset increased from 55 years in the 60 to 69
v J' year age-group to 81 at the 90 years and older. The
No parkinsonism 503 No parkinsonism 192 average age-specific mean age at onset of PD was 71
arkinsonism 25 Parkinsonism 2 A i
years and the mean age 73 years. Disease duration, mean
FIG. 2. Study population attrition. 7 years, increased with age and was heavily influenced

by the presence of an outlier in the 60 to 69 year age-

one who remained clinically unchanged, proved unre- group.
sponsive ta-dopa, and was eventually considered acase Table 5 and Figure 3 take PD prevalence recorded in
of essential tremor. One woman, diagnosed as having PDother door-to-door surveys and compare them with that
during the study, deteriorated rapidly, with profound de- in Cantalejo. Table 5 shows the crude and age-adjusted
mentia, and died. Necropsy confirmed that she had beenprevalences, and the statistical testing of heterogeneity of
suffering from Lewy-body disease. The symptoms and the prevalence ratios. The prevalence of PD in Cantalejo
signs of three patients classified as drug-induced parkin- was the highest overall, and similar only to those re-
sonism in Phase 2 resolved completely after withdrawal ported in Italy (in eight centres), where individuals over
of the medication (cinnarizine). The remaining three pa- the age of 84 years were not studied. Our age-adjusted
tients had an akinetic-rigid parkinsonian syndrome unre- PD prevalence was 1.4 to 5.2 times higher than similar
sponsive ta.-dopa. measurements in the same age-groups in other surveys.

Table 3 summarises combined data on the individuals We found statistically significant differences in the
diagnosed as PD. Mean age at onset and prevalence datbantel-Haenszel estimator of prevalence ratios, in com-
were 73 and 80 years, giving a duration of disease of 7 parison with those for six Chinese towns, for Kinmen,
years, with slightly earlier onset and longer duration (9 Gironde, and Pamplona. Heterogeneity of age-specific
years) in women. Of the patients with PD, 55% were in prevalence ratios was not statistically significant, but low
low (I or 1) grades. However, 8 of the 11 men were in P values (0.07-0.09) were obtained in comparisons with
H&Y 1 or Il, whereas six of the nine women were H&Y  Copiah County and large-accrual surveys in Sicilian mu-
Il or IV at the prevalence date. Considerable differences nicipalities and Jum, Argentina. Figure 3 shows age-
were seen between cases known before and those diagspecific PD prevalences in eight door-to-door surveys,
nosed during the study. The latter were predominantly two of which, from Girona and Pamplona, were con-
men with mild dysfunction and, despite similar age at the ducted in Spain among individuals aged 70 to 89 years,
prevalence date, their mean age at onset and mean disand those we found in Cantalejo. Although the preva-
ease duration differed: 69 and 11 years, respectively, for lence figures in Cantalejo at 60 to 69 and 70 to 79 years
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TABLE 2. Characteristics of individuals with parkinsonism in Cantalejo

Age (yr) .
_ Diagnosis . Dlse:_;\se Webster
Patient At prevalence At disease duration H&Y Scale FINWU
No. After follow-up Prior to survey Sex date onset (yr) (grade)  score score
1 PD PD M 76 72 4 1 13 44
2 PD PD M 88 67 21 Y 19 23
3 PD PD F 65 45 20 1 10 40
4 PD PD F 84 80 4 1 11 45
5 PD PD F 92 79 13 \Y 22 34
6 PD PD F 65 63 2 Il 4 46
7 PD PD F 88 76 12 1] 13 35
8 PD Not diagnosed M 87 84 3 Il 8 44
9 PD Not diagnosed M 61 56 5 | 8 a7
10 PD Not diagnosed M 81 76 5 I} 12 34
11 PD Not diagnosed M 76 75 1 | 7 46
12 PD Not diagnosed M 81 76 5 Il 1 43
13 PD Not diagnosed M 92 82 10 Il 10 40
14 PD Not diagnosed M 80 75 5 | 8 45
15 PD Not diagnosed M 81 79 2 Il 10 46
16 PD Not diagnosed M 74 72 2 Il 9 46
17 PD Not diagnosed F 75 74 1 | 7 45
18 PD Not diagnosed F 82 78 4 \% 20 37
19 PD Not diagnosed F 86 70 16 1] 14 38
20 PD Not diagnosed F 81 80 1 | 8 46
21 Akinetic-rigid syndrome Akinetic-rigid syndrome M 71 68 3 \ 16 36
22 Lewy body disease PD F 81 75 6 \% 31 3
23 Drug-induced parkinsonism  Not diagnosed M 74 70 4 Il 6 49
25 Drug-induced parkinsonism  Not diagnosed F 83 73 10 \Y, 19 36
26 Drug-induced parkinsonism  Not diagnosed F 73 67 6 | 4 47
24 Akinetic-rigid syndrome Not diagnosed M 79 7 2 \% 28 27
27 Akinetic-rigid syndrome Not diagnosed F 80 78 2 Vv 27 15

H&Y, Hoehn and Yahr; PD, Parkinson’s disease; FINWU, Northwestern University Disability Scale.

were similar to those elsewhere, the prevalence at 80 tomunicipalitiest* 3 of 6 (50%) in Copiah Count}? (and
89 years was considerably higher than in other surveys.DW Anderson, personal communication), 12 of 51
DISCUSSION (24%) in Jufn'®; and (3) the proportion of individuals
We report on a door-to-door PD survey in which ex- aged 80 years or more with severe dysft_mction was not
traordinary emphasis was laid on achieving high stan- reported. Taken together, these observqnons suggest that
dards in case-finding and diagnostic ascertainment. We €SS than severe PD in elderly men might constitute a
found that the prevalence of PD in Cantalejo was high Nonubiquitous subgroup present in Cantalejo or that a
and that there were remarkable differences in prevalence,UPiduitous group was detected here owing to highly sen-
dysfunction, and disease duration between men andSitivé screening, selected diagnostic criteria, longer sex-,
women. We also found that most cases of PD (9 of 11 place-, and age-differential survival, or even differences
men) had not been previously diagnosed. Considerablein collaboration.
differences between our study and previous door-to-door D€ Rilk and colleaguésverified empirically that
surveys emerge, with regard to both prevalence and themethodological differences able to explain variations in
natural history of PD. However, differences in method- overall prevalence of PD as assessed by door-to-door
ology deserve comment. surveys could be traced to diagnostic criteria and indi-
The high prevalence of PD in Cantalejo is a phenom- vidual responses to screening questions versus response
enon mainly restricted to men aged 80 years or more, pbutdelegated to one family member. Refusal or unavailabil-
only 3, one diagnosed de novo, of 13 had severe dys-ity raised uncertainty with regard to prevalence results
function (H&Y 1ll or IV). Scrutinising the characteristics ~ for elderly women. However, the impact of criteria fre-
of PD prevalence at ages 80 and over in other door-to- quently varied between surveys. Differences in applica-
door studies;®*°we found that (1) a similar predomi-  tion procedure, i.e., one family respondent versus indi-
nance of PD in elderly men was seen solely in"atii vidual response, might explain disparities with Copiah
(2) the reported proportions of previously undiagnosed County, other than those attributable to refusals. The
individuals were all lower, i.e., 6 of 16 (27%) in Sicilian  proportion of nonresponders in other studies, i.e.,?0%,
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TABLE 3. Natural history of PD and characteristics of prevalent PD categorised by diagnostic status before and
after the survey

When diagnosed

Variable At prevalence date Prior to prevalence date During study
All cases
Individuals 20 7 13
Age at prevalence date (yr): mean, median, and range 80, 81, 61-92 80, 84, 65-92 80, 81, 61-92
Age at clinical onset (yr): mean, median, and range 73, 76, 45-84 69, 72, 45-80 75, 76, 56-84
Disease duration (yr): mean, median, and range 7,5,1-21 11, 12, 2-21 5,4, 1-16
Number inH & Y grades I, II, lll, IV, V 5/6/6/3/0 0/1/412/0 5/5/2/1/0
M/F 11/9 2/5 9/4
M/F prevalences (11/721)/(9/858)
Prevalence ratio (Mantel-Haenszel) (95% ClI) 2.12 (0.92—4.90)
Crude ratio (95% CI)* 1.42 (0.59-3.51)
Age =80 years
Individuals 13 4 9
Age at prevalence date (yr): mean, median, and range 85, 84, 80-92 88, 88, 84-92 83, 81, 80-92
Age at clinical onset (yr): mean, median, and range 77,78, 67-84 76, 78, 67-80 78, 78, 70-84
Disease duration (yr): mean, median, and range 8,5, 1-21 13, 13,4-21 6, 5, 1-16
Number inH & Y grades I, II, I, IV, V 2/414/3/0 0/0/2/2/0 2/4/2/1/0
M/F 716 1/3 6/3
M/F prevalences (7143)/(6/99)
Prevalence ratio (95% CI*) 2.69 (0.96-7.52)

PD, Parkinson’s diseasel & Y, Hoehn and Yahr; ClI, confidence interval.
*Taylor series 95% ClI; Fisher exact 2-tail@lvalue 0.063.

2.8%2°921 3.7%22 5.4% 8%2% 12.8%? and 15%° in the safety sample were 40 of 43 (93%) of men and 87
were all lower than our 16.3%, calculated after excluding of 99 (88%) of women, reflecting a slightly lower degree

unscreened subjects who had nevertheless been examef participation among elderly women. Stringent criteria
ined neurologically. Of the 142 individuals aged 80 years for PD, as seen from empirical data and for which me-
or older in our study population, the proportions under- dium prevalences were found (two of four symptoms,
going screening in Phase 1 or neurological examination and 1 year of observatiSpwere fulfilled by all indi-

TABLE 4. Prevalence per 1000 of parkinsonisms and PD in Cantalejo and selected summary items of natural disea$e history

Parkinsonism Parkinson’s disease
Population Cases Prevalence Cases Prevalence Mean (yr)
Age (yr) M F M F M F M F M F Age at onset Duration
40-49 108 146 - = — — — — — — — —
50-59 181 205 - = — — — — — — — —
60-69 240 239 1 2 4.17 8.37 1 2 4.17 8.37 55 9
@y @r
70-79 149 169 6 2 40.27 11.83 3%{2) 1(oy 20.13 5.92 73 2
@r @y
80-89 39 91 6 8 153.85 87.91 6{4) 5 153.85 54.95 76 7
O
90+ 4 8 1 1 250 125.00 1 1 250.00 125.00 81 12
Age =40 yr
Crude 721 858 14 13 19.42 15.15 11 9 15.26 10.49 73 7
Age-adjusted 13.13 7.36 10.78 5.23 971 7d
Age =60 yr 432 507 14 13 35.28 19.77 11 9 28.98 14.13 471 7d

?Prevalences calculated using criteria sets 1, 2, 3, 5, 6, or 8.

PCounts differing when using criteria set 7. At least two cardinal signs of the following four: resting tremor, bradykinesia, rigidity, and impaired
postural reflexes. One or more of the first three signs must display asymmetry (de Rijk et al., 1997).

“Counts differing when using criteria set 4. At least three cardinal signs of the following four: resting tremor, bradykinesia, rigidity, and impaire
postural reflexes (de Rijk et al., 1997).

9Mean of age-specific mean values.

PD, Parkinson’s disease.
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TABLE 5. Reported prevalences of PD from door-to-door surveys compared with Cantalejo

Prevalence ratid

Study population Prevalence x40 Crude MH estimator Heterogeneity
Place, yr Age (yr) n Cases Crude AdjustedPoint 95% ClI Point 95% Cl  x2 P

Copiah County (USA), 1978 =40 8,925 31 3.47 3.80 0.27 0.16-0.48 0.30 0.17-0.53 5.315 0.070
Six Chinese towns, 1983 =50 14,141 28 1.98 2.93 0.13 0.07-0.23 0.20 0.11-0.36 0.283 0.595
Kinmen (China), 1993 =50 3,915 23 5.87 6.06 0.39 0.21-0.71 040 0.22-0.73 3.711 0.156
Sicilian municipalities (ltaly), 1987 50-99 6,782 63 9.28 10.58 0.61 0.37-1.01 0.71 0.43-1.19 7.162 0.067
Gironde (France) 1988-1989 =65 4,502 46 10.21 8.88 0.37 0.22-0.63 0.32 0.19-0.53 4.363 0.498
Italy (eight centres), 1992-1994 65-84 4,502 113 25.10 20.23 1.24 0.70-2.19 0.99 0.56-1.73 3.093 0.378
Rotterdam (The Netherlands) 1990-1993 =65 4,397 91 20.69 19.34 0.75 0.46-1.22 0.70 0.43-1.12 5.468 0.362
Girona (Spain) 1990-1991 70-94 1,435 41 28.57 27.78 0.77 0.44-1.34 0.76 0.43-1.33 5.414 0.247
Pamplona (Spain), 1991 70-94 1,127 29 25.73 18.30 0.69 0.38-1.25 0.46 0.26-0.81 3.676 0.452
Junin (Argentina), 1991 =40 7,765 51 6.57 10.52 0.59 0.35-0.98 0.72 0.42-1.21 4.769 0.092
Cantalejo (Spain), 1994 =40 1,579 20 12.67 — — — — — — —

=50 1,325 20 15.10 — — — — — — —

=65 651 19 27.50 — — — — — — —

=70 460 17  36.96 — — — — — — —

PD, Parkinson’s disease; MH, Mantel-Haenszel; Cl, confidence interval.
3Using age-stratified analysis.
bStandardised to population from Cantalejo.

viduals diagnosed as having PD in Cantalejo. It would on populations comparable to our community sample.
seem that the inclusion of a minimum 1-year disease That all the above-mentioned surveys were conducted
duration in the diagnostic criteria reduced the difference using screening tests aimed at detecting various major

in prevalence by sex in Jimt® Hence, collaboration,  types of neurological disorder, such as the WHO method,
application procedures, and diagnostic criteria would not modified?® or not81°'%17 and other meth-
seem to explain the high, sex-differentiated prevalence of ods29:12:14.16.18.1% examination by neurologistsmay

PD among the elderly in Cantalejo. not constitute sufficient grounds for attributing the high
The sensitivity of our method was tested at Segovia prevalence in Cantalejo to the method, despite the low
Hospital using a series, which should, however, be con- statistical power of the comparisons. However, the spe-
sidered inappropriate owing to high disease severity. cific H&Y scale-related sensitivity of our method would
When the method was applied by telephone to different gyggest that, to detect the age-, sex-, and H&Y-related

series in Rochester, MNjt proved sensitive to already  patterns of high prevalence, high sensitivity screening is
diagnosed PD on the basis of two positive answers, yet required for method and application alike.

most of our cases were undiagnosed. Differences in sen- Although higher survival in men than in women with
sitivity of specific screening methods were never tested pp is gifficult to reconcile with the well-documented

opposite pattern for the elderly population in general, it
100. cannot be excluded as a cause of higher prevalence

. H Kinmen among men. In brief, we think that, rather than being due
S 8ol —{msicily to measurement bias or differential survival, the preva-
- H Gironde lences reported here and corroborated only in“@uni
2 60/ —ORotterdam might be due to a genuinely higher incidence or to se-
8 H Gerona lective migration of elderly women affected with PD.
c 40} ®Pamplona Given that the high prevalence is evident solely in elder-
[ . I .
= H Junin ly men, that this is unusual in other studi&sand that the
& 20,7 |EcCantalejo contribution of high survival or migration cannot be
a evaluated, a speculative supplementary explanation is a
0. birth cohort effect, consisting of a high incidence of PD
60-69 70-79 80-89 among men born in 1903 to 1913, corresponding to those
Age-group in years who took part in the Spanish Civil War (1936 to 1939)
FIG. 3. Variation in age-specific prevalences of Parkinson’s disease in and/or to an occupational cohort exposed to agricultural
door-to-door surveys worldwide. chemicals.
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