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B:mégmund An apparent excess of tear:hf:rs
“and' healthcare workers among the Parkinson's
:;ril.seam patients of a large tertary care move-
“ment disorders clinic suggested the hypothesis
“that high CXPOSULE [0 vical (or other) respiratory
‘;’f'__*[.nfectmns in these occupations mught be a risk
i;;ﬁu;mf for Parkinson's disease. -

 Methads: A case-controt study of the associa-
M*ﬁﬁh hetween occupation and Parkinson'’s dis-
Eaﬁe was conducted. Cases (414} were all
Pitkmmn s disease pacients seen at the
aUnrv&rsaty of British Columbia Hospital
Mﬂvemcnt Disorders Clinic berween 1986 and
11993, residing in Greater Vancouver, and under
65 i 1991, Controls (6,65Y) were randomly

selecmi frotm the 1991 Can&cita.n (Census.

e ~Fzrzdmgr Pzricnson’s disease was associated

"mth teaching (OR 2.50, 95% CI 1.67-3.74)
“anid. occupation in healthcare services (OR 2.07,
95@& (CI 1.34-3.20), but there were several c:ther
E.LdExstantml as50CIAnONS, botl: pﬂmmve and nega-
%EI'W::-

1**”‘? “I}zm?vrmm;!: While J‘t‘_['-EI'I'ﬂ.l bms cannor be

rﬂifd out, the authors find the consistency of
ﬂfﬁ gverall partern of associations with the respi-
| mtu:y mf-:::tlﬂﬂ hyporhesis sr_rﬂ{mg
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{Cﬂﬂfﬁ'xﬁ'ﬁ‘ :our na mbrf: demesu:é
dcmexgna.ncﬂ et de travailleurs des soins de santé,
i parmi les personnes ateeintes de la maladie de
Tarkmson soignées dans une grande clinique de
i soins tertiaires spécialisée dans les'troubles
: matturs, a amené 3 formuler Phyporhése voulans
3 L‘LH.J. une forte exposition aux infecrions respim-

& boik &Gﬂgmc virale ou autre dans ces profes-

'*’smns pouvmr constituer un facreur de risque de
: mntramﬂn de ]a maladie de Parkinson, =
M#ﬁmff Une étude cas-témouns de fa cor-
7'.____ 'T:tlﬁn existans entre la prn[:es.smn et la maladie
t:lt Pﬂl‘]{mscm a été ef Eﬂtﬂﬂﬂ Tous les cas {414)
_____ : dmient des malades areints de Ia maladie de
*Parlnnsnn soignés 2 la clinique spécialisée. dans
le.s* trotbles moteus de Phopical de 'universitd

| cl.:_l& Cc}iambm Bntanmquc entre 1986 et

f “'C-’anmuvc:r,, et Agds de moins de 65 ans en 19‘91
"E:S témoins (6 659) avaient éié choisis de facon
aféﬂl:ﬂm: A pardr du Recensement de fa pﬂpula—

tmn ‘canadienne de 1991,

§ o Reésreltars ¢ 1a maladie de P.Hlﬂm{]ﬂ 4 été cOor-

re[ée A Tenseignement (RO-2,50, 95 9% IC 1,67

-—{’J 74Y et aux professions du secreur de la sant

(R.CJ 2,07, 95 % 1C 1,34 ~ 3,20), mais on a
censtaté piusleurs autres cofrélations impor-
' '-I:EIItES, rant positives que négarives.

fﬂte@rﬂﬁﬂﬂﬂ bien que toure subjectivité ne
‘ pulsse étre éeartée, les autetlrs ont été frapg:ﬁ par
- 13 corrélation générale avec Vinfection respira-
'-__'_l_:m_rﬂ. |
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Occupational Risk Factors in

Parkinson’s Disease

Joseph K.C. Tsui, MD, FRCPC, Donald B. Calne, MD. FRCPC, Yue Wang, mp,
Michael Schulzer, MD, PhD, Stephen A. Marion, MD, FRCPC*

Parkinson’s Disease (PD) 15 an impor-
tant public health problem with a high
estimated prevalence, 341/104,000 in a
door-ro-door survey conducted in che
Untrea States.' An importan: component
ot the pachogenesis s loss of dopamine-
producing neurons from the substantia

nigra.” The cause of this loss is a marrer of

intense investlgartion, and Importanr genet-
ic links have been identified.’ ' However,
genetic facrors alone do nor appear to
account for the observed distribucion of
the disease.'™ "¢ The disorder is likely to
have several specific genetic and environ-
mental causes,”* contributing in varying
proportions in individual cases.’
Environmental damage o dopaminergic
neurons may result from toxic chemical
exposures (such as l-merthyl-4-phenyl-

1,2,3,6-cetrahydropyridine, xnown as
MPTP), and from certain viral infec-
tcns.”? The currently established envi-
ronmental causes of nigral neuron injury
do not seem to account for the observed
number of Parkinson’s disease cases, how-
ever.

Occupational studies provide a useful
approach to investigation of environmental
exposures as these mav be concentrated
with particular tntensity in certain occupa-
rions. The purpose of this study was to
examine the assoclation berween
Parkinson’s disease and occupation based
on dara from the records of the Movement
Disorders Clinic (MIDDC) ar the Universiry

Neurodegenerauve Disorders Centre, Division of
Neurology, Department of Medicine, Purdy
Pavtiion, University of Brinsh Columbia, 2221
Wesbrook Mail, Vancouver, BC, V6T 2859,
Cocrespoadence: Department of Epidemiology.
University of British Columbia, 3804 Fairview
Avenue, Vancouver, B, VOT 173

Supporred i part by The Pacitic Parkinson s
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ot British Columbia Hospital, Vancouver,
Brinsh Columbia. The clinicians of the
Movement Disorders Cliric had made the
informal observation of an apparent excess
of school reachers and those in healthcare
accupations among their patients, and had
proposed that this might retlect higher
exposure to viral respiratory tract infections
circulating in schools and healthcare facili-

r1es.

METHODS

We obrained informaticn from an exist-
ing computer database on all 891 patients
with Parkinson’s disease from the Grearter
Vancouver area (as defined by telephone
exchanpges) seen at the Movement
Dhisorders Clinic from 1986 to 1993 inclu-
sive. All patients were originally referred by
primary care physiclans or neurclogists.
Diagnosis of PD was made and/or con-
firmed by neurologists specializing in the
tield of movemenrt disorders, based on
accepted criceria (two of the tollowing on
examinanon: parkinsonian remor, rglai-
ty, bradykinesia, masked tacies, micro-
graphia, or postural imbalance; and
absence of specific signs of other diseases
that may produce these signs). This data-
base did not centain systematic informa-
tton on occupation. One of us (YW}
extracted additional informaton on occu-
pation at the time of diagnosis of PD from
recards and contacted patients or their
tamily members where there was no clear
informartion in che clinical record.
Occupations were coded according to the
1980 version of the Standard Occupational
Classificarion.

The distribution of occupations in this
patient group was compared to that in the
1991 Canadian Census by using the
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Canadian Census Analvzer individual

mic:

odata files (Computing in the

Humanitics and Social Sciences,
University of Toronto, website). We

abra

ined information on place of resi-

dence, age, gender and occupation in 1991

for a
from
who

ens

random szample of 20,000 individuals
Brinsh Columbia, and selecred those
were from the Greater Vancouver
us Metropolitan Area.

Controls were restricied to being ar least

15> v
CASES
base

PTE“‘J

cars of age. {(There were no MDC
under 13.) Because the Census data-
records only current occupation, the
lous occuparion of retired peopie

could noc be ascerrained. We therefore

resirl

unde

oCcu
not

cted both cases and controls to those

rage 5 in 1991, A turther difficuley
rred with the occupational CALEgOTY

applicable”. In the MDC database

this category reterred, almost exclusively,

o women not employved outside the home.,
[n the Census, ¢ included this same group
bur also srudents, unemploved persons,
and retired persons, and these could not be
distinguished. Since we excluded persons

oyYer

(ens

prim

63, we assumed that the remaining
us indiviauals in this Calegory were
arily women doing unpaid work ar

home, However, 1o aw)id h.&.vmg 1l the

resul
the o

s depend on this assumption, once

dds rarto tor “noc applicable” was cal-

cularted, all cases and conrtrols wich chis car-

cgorization were excluded from all furcher

calcy

larions.

Cdds ranos, adjusted tor age and sex,

were
aods.

Wore

calculared by Mantel-Haenszel meth-
Cornbield 95% conbidence inrervals
computed. Calculations were per-

tormed using rthe staristical package

STA

T'A (Starz Corporavica, College

Station, Iexas).

RESULTS

Ot

891 PD patienrs, 447 were under 63,

and of these we were upable to ascertain an
occupation for 33, leaving 414 eligible

CASCY,

There were 6,639 correspondingly

chigible conerols. The diseribudon of age
and gender in our cohort i$ shaown in
Table I, and additonal informartion on the
nurmber and age of cases 1s shown in Table

i Al

| cases and conrcrols were encered inro

rhe calculanon of the odds ratio for ocou-
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pation not applicable”, which represents
primarily but not exclusivelv women not
emploved outside the home. This group
was excluded from turther analyses leaving
392 cases and 3,001 conrrals.

Odds ratos adjusted for age and sex are
summanzed in Table TI. Several of the
odds ratios are substantially elevaced. In
particular, those for teachers ((OR=2.50,
95% I 1.67-3.75) and medical workers
(OR=2.07, 95% (Cl 1.34-3.20) conhrm
the previous informal observarion ot an
clevated risk in these groups. The grearest
elevarion, however, was tor the category
“cther primary occupations’ which
inciudes forestry, logeing, mining, and
ail/gas hield exploration with an adds ratio
aof 3.8 (959% [ 1.7-8.4), and there was

alse 4 subscantial elevation for sacial service

workers (OQR=2.49, 93% C] 1.27-4.83).
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On the other hand cerrain groups had sub-
stantially reduced estimated risks: occupa-
rion “noc applicable” which is primarily
women not employed outside the home
(OR=0.16, 95% CI 0.10-0.26), and con-
struction work (QR=0.31, 95% I §.15-
0.63). There were also reducrions for
administration and clerical work

DISCUSSION

T'he larpe odds ratios among teachers
and those in medicine and health services
occupations are consistent with, buc do nor
prove, our aypothesis of an infectious dis-
case etiology for some cases of PD.
Women doing unpatd work at home and
CONstruction workers appear (o Ccarry a sub-
stantially reduced risk of developing PL.
Although rhese associations were not
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hypothesized a priors, they also seem con-
sistent with an etielogic role for respirarory
infections. Similar arguments can be made
for social workers (elevared risk) and man-
agerial and clerical workers {reduced risk},
although the etfects are less marked In
these occuparional groups.

The strongest positive association was
for “orher primary occupactions’ which
ncludes forestry and mining workers. A
possible explanation for this is thar these
occupations may involve living in crowded
sleeping conditions in remote camps, con-
ditons which would be conducive to the
spread of respiratory infections, This expla-
nation is speculative in that we do nort have
actual data on the living conditions of per-
sons 1n these occupations in Bricish
(Columbia.

A high nisk of PD has been reported to
be associated with farming and horticultur-
al industries,”™ 7% but our data did noc
show any significant increase in odds rartio
(0.68, 959 Cl 0.32-1.41). This negative
finding 15 dithicult to interpret, however,
since our study was limited to an
urban/suburban area, and che meaning of
“farming’ in such a context is not clear.

Because ot the excepuonally strong nega-
tive associanon of “not applicable” with
PD, including this group as part of the ref-
erence group 1o calculating odds ratos for
the other occupadons would tend to make
them spurtously clevated, We avoided this
problem by excluding this category trom
the other analyses. An additional reason for
exclusion is that this category may not be
equivalent berween cases and conrrols.
Concrete evidence for chis concern is
tound in Table I: the female predominance
'n this category 1s much stronger in che
MDC patents (21/22) than in the Census
(709/998).

The diagnosis of PD requires expert
assessment ot physical signs and exclusion
ot other diagnoses. Aithough cthe cases for
this study came from a clinic specializing
In movemenrt disorders, some may not
have been tollowed long enough ro exclude
octher varianes of Parkinson's syndrome.**
However, this would tend o weaken any
assoctations cetween PD and exposures,
NOT CIERte SPUIOUs ONes.

Referral bias might be an explanation
for the assoclations that we found. Ir is

possible, for example, rhat teachers and
healthcare workers with Parkinsonian
symptoms were maore likely to make a spe-
cific request for referral to a specialey clin-
ic than were housewives, construcrion
workers, clerical  workers.
Furthermore, occupational informartion
gathering for controls was quite different
from thar for cases. For conrrols we had
occupation at the tme of the Census,
whereas for cases we had occupacion at the
time of the diagnosis. We attempted to
reduce this discrepancy by using the 1991
Census, midway through the study period,
buc chis is an imperfect remedy. Ocher
sources of inaccuracy, such as recall bias,
may also have operated differently for
cases and concrols. Because of chese issues,
our resules are not conclusive and a more
aetatled study including more direct mea-
sures of exposure to respiratery tract ill-
nesses 15 planned. Nevertheless, we find
the observed pattern of associations con-
sistent overall with the respirarory crace

and

infection hypothesis.

ACKNOWLEDGEMENTS

We thank Wayne Huang and Billy Yu
for help in compiling daza from parients,
and Susan Calne for preparation of patient
charts and data. We also thank the Pacific
Parkinson Research [nstitute and the James
and Donna Mae Moore Scholarship for
Studies in Parkinson’s Disease for funding

SUpport.

REFERENCES

L. Schoenberg BS, Osuntokun BO, Adeuja AOG,

¢er al. Comparison of the prevalence of

Parkinson’s disease in bluck populations in the

rural United Seates and in rural Nigeria: Doocr-

ro-docr  community  studies. Neuwrology

L9RE:AB:645-446.

Hornykiewicz O, Biogenic amines (n the central

nervous system. I Vinken PJ, Bruyn GW

(Eds.}. Handbook 4 Clrmical Newralogy, Vol 24

"Metabolic and dehiciency diseases of the nervaus

svstermn, Parr 111 (Ed. Klawans HL), Norch

Holland, Amsrerdam, 1977:29:459-83.

3. Kessler [T Parkinson’s disease: Perspective of epi-
demiology and pathogenesis. Prev Med
1975, 2:88-105.

4. Hubble JP, Cao T, Hassanein RES, 2r al. Risk
tacrors tor Parkinson’s discase. Neurslogy
[993;43:1693-97,

5. Sewdler A, Hellenbrand W. Robra B-I", Vieregge
P. Possible environmental, occupational, and
ocher erologic factors for Parkinson s alsease: A
case-cancrol study to Germanv, Newrelogy
1996;40:12753-84,

PJ

336 REVUE CANADIENNE DE SANTE PUBLIQUE

3306

L0},

11.

1.

4.

L8.

14,

Sernchuk KM, Love EJ, Lee RG, Parkinson's Jis-
case and exposure to agriceliural work and pesti-
cide chemucals. Newrology 1992:42:1328-35.
Marder K, Tang M-X, Mejia H. et al. Risk of
Parkinson's disease among first-degree relatves: A
community based study. Mewrology 1996;47:155.
060,

Golbe LI, Di lonio G, Sanges G, et al. Cliniea]
cenectc anaiyvsis of Parkinson’s disease in rhe
Conturst Kindred, Ang Neyrsf 1996:40:767-75,
Bonifarl V. Fabrizio E, Vanacore N, cr al.
Familial Parkinsen’s disease: A dlinical generic
analysis. Can [ Newre! 501 1995;22:272-79.
Payvami H, Larsen K, Bernard §, Nuce |
Increased risk of Parkinson’s disease in parencs
and siblings of parients. Anm Newrolf
1994-:36:659-61.

Waters CH, Miller CA. Autosomal dominant
Lewy Body Parkinsonism in a four-generation
famidy. Ann Newrol 1994:35:59-064.

Gotbe LY, Lazzanint AM, Schwarz KO, e 2l
Aurosomal dominant Parkinsonism with benign
course and rypical Lewy-body pachelogy.
Neurolpgy 1993;43:2222-27

Wszolek ZK, Pteiffer R, Fulgham [R, et al.
Western Nebraska family {family D) with auto-
somal dominant parkinsonism. Nenrology
1995:45:502-5.

Markopoulou K, Wszolek ZK, Pfeiffer RF. A
Crreek-American kindred with aurosomal domi-
nant, {evodaopa-responsive parkinsonism and
anticiparion. Arn Newrg! 1995;39:355-30.
Polymeropoulos MH, Higeins ], Golbe LI, er al.
Mapping of a pene for Parkinson's disease to chromo-
some 4q21-q23. Science 1996;274(5290):1197-99,
Polymeropoulos MH, Lavedan C, Leray E,| er al.
Murtation in cthe alpha-synuclein gene identified
in families with Parkinson’s discase, Science
1957;276:2045-47.

. Muenter MD, Howard FM, Okazaki H, et al. A

familial parkinson-dementia syndrome. Neurclogy
1986:36(Suppll}: {15,

[sozumi K, Kaplan |, Deng H-X, et al. A large
Sasketchewan kindred with Lewy Bods
Parkinson’s disease: Exclusien of 4¢21-23, Yp-
pseudcautosomal region and dopamine berta-
hydroxylase locus. Can [ Neuwrol Ser
1997:Suppl{1):523,

Duvorsin RO, Eldridge R, Willtams A, ec al.
Twin study of Parkinson’s diseasc. Neurology
1981317/ -B0.

. Ward CDD, Duvoisin RC, [nce SE, et al.

Parlinson’s disease in 65 patrs of rwins and in a
set of quadruplers. Neurology 1983;33:815-24.

. Martrila R], Kaprio ], Koskenvuo M, Rinne UK,

Parkinson’s disease in nationwide twin cohorr.
Newrology 1988;38:1217-19,

Tanner CM, Ouman R, Ellenberg JH, er al.
Parkinson's disease concordance 1n early male
monozygotic and dizygocic twins. Newralogy
1997 {Abstract).

Barbeau A, Roy M, Bernier G, et al. Ecogenetics
of Parkinson’s disease: Prevalence and environ-
mental aspects in rural areas. Cun [ Newrol 5o
1987 14:36-41.

Ryvbicki BA, Johnsan CC, Uman ], Gerell JM.
Parkinson’s disease mortality and the indusrrial
use of heavy metals in Michigan. Mov Disord
1993:8:87-92.

Rajpur AH, Uit R], Scern W, Laverry W, Eurly
onset Parkinson’s discase in Saskatchewan. Can f
Newrsd S5cr 1986:13-312-106.

Calne DB, Mc(eer E, Eisen A, Spencer P.
Alrheimer’s disease, Parkinson’s diseasc and
motor neuron disease: Abiorrophic interacrion
berween aging and environment? Lunces
1986:8515:1067-70.

VOILUME 99, NG S



