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ABSTRACT: Background: In previous studies we reported an increased prevalence of Parkinson’s disease in several kibbutzim of South-
emn Israel (cluster kibbutzim). Subsequent studies revealed a significant prevalence of subjects presenting extrapyramidal signs (preparkin-
sonism) in the same kibbutzim. On follow-up worsening of these signs was observed in some of the older subjects, some of them actually
being diagnosed as suffering from I-Dopa responsive Parkinson’s disease. The current study was designed to evaluate possible etiologic
factors for the development of preparkinsonism. Methods: 317 subjects over the age of 40, living in five kibbutzim were examined and
interviewed. 95 subjects presenting extrapyramidal signs were compared with 95 control subjects. They were matched for age, sex and
length of residence in the kibbutz. Odds ratios were computed to identify exposure variables for logistic regression analyses. Detectors for
carbamates and organic phosphates were applied at different sites of these kibbutzim. Results: The severity and frequency of the
extrapyramidal signs were higher in the older age groups, more in the “cluster”, than in other kibbutzim. A very strong association was
found between field crop work exposure, particularly cotton, and preparkinsonism (p = 0.0007) and a slightly weaker association for land-
scape work. The detectors picked up abundant pesticide traces (carbamates and organic phosphates) in the residential areas fairly distant
from sites of aerial spray. Conclusions: We assume a chronic passive exposure of the residents in these kibbutzim to pesticides, in addi-
tion to any occupational exposures.

RESUME: Une étude cas-témoin dans des localités rurales en Israél sur la prévalence de signes extrapyramidaux. Infroduction: Nous avons rap-
porté dans des études antérieures une augmentation de la prévalence de la maladie de Parkinson dans plusieurs kibboutz du sud d’Israél (kibboutz & haute
prévalence). Des études ultérieures ont montré une prévalence significative de sujets présentant des signes extrapyramidaux (préparkinsonisme) dans les
mémes kibboutz. Avec le temps, nous avons observé une aggravation de ces signes chez quelques sujets plus dgés dont certains ont regu un diagnostique
de maladie de Parkinson répondant i la L-Dopa. Cette étude a été congue pour évaluer les facteurs étiologiques possibles du préparkinsonisme. Méthodes:
317 sujets fgés de plus de 40 ans et demeurant dans cing kibboutz ont été examinés et interrogés. 95 sujets présentant des signes extrapyramidaux ont été
comparés 3 95 sujets contrdles. Ils ont été appariés pour I’4ge, le sexe et le temps de résidence dans le kibboutz. Nous avons utilisé le risque relatif pour
identifier des variables d’exposition afin de procéder & des analyses de régression logistique. Des détecteurs de carbamates et de phosphates organiques ont
été appliqués 2 différents sites de ces kibboutz. Résultats: La sévérité et la fréquence des signes extrapyramidaux étaient plus élevées dans les groupes
d’dges plus avancés et davantage dans la zone a haute prévalence que dans les autres kibboutz. Nous avons observé une association trés forte entre I’expo-
sition dans le cadre de travaux agraires, particulierement la culture du coton, et le préparkinsonisme (p = 0.0007) et une association légérement plus faible
avec les travaux de paysagement. Les détecteurs ont indiqué des traces abondantes de pesticides (carbamates et phosphates organiques) dans les zones
résidentielles assez éloignées des sites d’arrosages aériens. Conclusions: Nous présumons qu’il existe une exposition chronique passive des résidents de
ces kibboutz aux pesticides en plus d’une exposition occupationnelle.
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Parkinson’s disease is a common neurological condition
with a prevalence ranging between 164.2/100,000 in Scot-
land! to 57.9/100,000 in the Negev (Southern Israel).? Its eti-
ology is still unknown, but there is some evidence that
environmental factors might play a pathogenic role interacting
with a background of slow, sustained neuronal loss due to
advancing age.> Three independent studies*® on early onset
Parkinson’s disease reported a correlation between rural resi-
dence early in life and occurrence of the disease. In another
study, Tanner et al.,” found a higher rate of farming back-
ground in patients with early Parkinson’s disease than in con-
trols. Additional studies linked rural living®'3 to the risk for
Parkinson’s disease and some specifically pinpointed well-
water or its constituents as the feature of rural life most tightly
associated with the risk for Parkinson’s disease. 8-'!.13.16-18

In 1989 we reported a significantly increased prevalence of
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Parkinson’s disease in three adjacent agricultural settlements
(kibbutzim) in southern Israel.2 Between 1981-1988 the average
annual incidence of Parkinson’s disease in the population above
the age of 40 in these kibbutzim (637 people) was 15.7/ 10,000
(N = 8) it increased to 27.5 (N = 8) for 1989-1992 and reached
an average annual incidence of 47.1/ 10,000 (N = 12) in the
years 1993-1996. Long term residence in the same area and a
shared aquifer, along with agricultural occupations and expo-
sures were common to these three communities.
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A prospective study'®2° done in two of these settlements, on
asymptomatic people over forty, revealed extrapyramidal signs*
in 49% of 114 persons compared to 8.2% of 110 from other
communities (mainly urban) in our region.?’ These signs con-
sisted mostly of rigidity and bradykinesia of varying severity as
measured by Webster scale. On follow-up, worsening of the
signs especially among the older subjects was noted.?' Since
1990, 14 new cases of Parkinson’s disease (among the age group
of 65 and over), were diagnosed by family doctors. The diag-
noses were confirmed by certified neurologists, and the patients
are currently I-Dopa treated. Some of these patients were previ-
ously included in our prospective study and were found to have
extrapyramidal signs.'®20 These observations suggest that these
extrapyramidal signs and Parkinson’s disease might be stages of
the same disorder rather than two distinct entities.

Olfactory discrimination testing in 20 persons among those
presenting extrapyramidal signs during four years of follow-up,
revealed a decline in their capability to discriminate odors.
These changes did not significantly differ from those observed
in controls or in Parkinsonian patients and thus did not set the
preparkinsonians apart as a distinct group.?!

Bennett et al.?? identified in a sample of 467 persons over 65,
159 who had at least two stigmata associated with Parkinson’s
Disease and they considered them to have Parkinsonism. On fol-
low-up for nine years, excess mortality was found in subjects
with Parkinsonism, especially among those with gait distur-
bances. This study also documented the sharp increase of
Parkinsonism with age. While these authors use a different defi-
nition of Parkinsonism than we do for preparkinsonism, there is
still no ground to suspect that the same processes would not
involve both groups, and therefore, there is reason to try to iden-
tify environmental factors which might contribute to develop-
ment of preparkinsonism and Parkinson’s disease.

In order to assess the possible role of pesticide and other chem-
ical exposures in the increased prevalence of preparkinsonism in
these communities, we examined life-long occupational and
sociodemographic features of the people with preparkinsonian
signs compared to those of “unaffected” individuals in several kib-
butzim. We also used air and soil analysis to evaluate environmen-
tal contamination in the residential areas of these kibbutzim.

METHODS AND SUBJECTS

317 asymptomatic persons from five kibbutzim (including
the three studied in 1989, and called “cluster” kibbutzim), who
volunteered to participate in this study, were examined by three
certified neurologists and any extrapyramidal signs present were
scored according to Webster’s Parkinson’s disease rating scale
(Appendix 1). Persons with a score equal to 2 and above, were
considered as having extrapyramidal signs, or preparkinsonism
(PP). No PD patient was included in this study.

All the subjects underwent cognitive function evaluation by
Mini Mental Status Examination (MMSE), and a score of less
than 26 points was considered indicative of cognitive decline.
University of Pennsylvania Smell Identification Test (USPIT)?
was administered to all the subjects not having nasal
obstruction.

Information was collected by means of a previously validated
questionnaire, administered by three interviewers, who were
blinded to the clinical findings. The questionnaire included
demographic data on age, gender, place of birth, size of the birth
community, father’s and mother’s country of birth, date of immi-
gration, and a history of incarceration in a concentration or
extermination camp, ghetto or prison. Each type of residence for
more than 6 months, water source in every residence, and occu-
pation for more than 6 months, with emphasis on agricultural
occupations (e.g., orchard, field, greenhouse, work with live-
stock, etc.), were recorded. The subjects were asked about any
occupational or household use of pesticides, herbicides, fungi-
cides. There were questions on past medical history, hospital
admissions, surgery, trauma and chronic drug treatment. Life-
time smoking histories were obtained as well as data on alcohol
consumption, drug abuse and dietary habits. A comprehensive
list of all the pesticides, herbicides and fungicides used in the
last forty years was obtained from each kibbutz management.
The neurologists and the interviewers were blinded as to
whether the subjects were from a “cluster” or “noncluster” kib-
butz.

Out of the subjects with extrapyramidal signs a case group
defined by Webster score equal to 2 or more was selected and
compared to a referent (Webster score less than 2) group
matched for age, sex and duration of residence in the kibbutz.
Each group contained 95 subjects.

Eleven samples of soil were collected from the residential
area of the kibbutzim and from adjacent fields, and were ana-
lyzed, after organic or water extraction, for organic phosphorus
compounds by gas chromatography, for paraquat and diquat by
high pressure liquid chromatography and for mancozeb by ICP.

Detectors (The Enzytec Program, Scanmedical International
SMI AS, Denmark) for detection of organic phosphorus and car-
bamates in the air, were applied to trees and walls of the houses,
at distances greater than 500 metres from the sites of aerial
spray of the fields. The detectors were collected 4 hours later
and analyzed.

Statistical analysis was performed on the SPSS statistical
software package using chi-square tests, Mantel-Haenszel,
Fisher exact test (where appropriate), Pearson correlation, “Stu-
dent” t test and logistic regression (univariate and multivariate
analyses).

REgsuLTS

Neurological Findings

197 subjects were examined in the 3 “cluster” kibbutzim and
120 subjects in the other two. The age by sex distribution of the
entire population above the age of 40, of those included in the
study and of those presenting extrapyramidal signs are presented
in Table 1. Extrapyramidal signs (Webster score 2 and above)
were found in 46.4% of the subjects from “cluster” kibbutzim
and in only 22.5% of those living in the other two
kibbutzim.When age was taken into account, the excess PP in
cluster kibutzim was significant by sign test, but not by Mantel-
Haenszel test. The frequency and severity of these signs were

*Based on the criterion of Webster score of 2 or more we designate such persons as having “preparkinsonism”. Analogously with premalignant lesions,
we think of this group as potential Parkinson’s disease patients, but the use of the term is not intended to have any prognostic significance.
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Table 1: Kibbutz population, sample and persons with Webster score 2+.

Population Of the population Of the sample
N N(%) of sample N(%) of Webster 2+
Age M F M F M F
Cluster kibbutzim
40-60 155 163 30(19)  55(33) 5(17)  16(29)
61-70 105 112 2120)  30027) 13(62) 14(47)
71+ 44 58 34(77)  26(45) 26(77) 17(42)
All 304 333 85(28) 111(33) 44(52) 47(42)
Non-cluster kibbutzim

40-60 133 144 23(17)  34(24) 313y 721
61-70 57 53 26(46)  29(55) 5(19) 12¢41)
71+ 68 43 6 (9) 3(7) 1(17) 0 (0)
All 258 240 55(21)  66(28) 9(16) 19(29)

higher in the older age groups. Elderly subjects living in the
“cluster” kibbutzim showed more extrapyramidal signs than
those living in the other kibbutzim. There was no gender pre-
dominance in the appearance of these signs.

Bradykinesia of hands was the most frequent sign. Unilateral
bradykinesia was found in 50 subjects, and bilateral signs were
present in 19. Decreased upper extremity swing was unilateral
in 22 subjects and bilateral in 10. Rigidity and cogwheeling was
found in the four limbs in 18 subjects and associated with acti-
vation phenomenon in 28 subjects. Resting tremor of the hands
was seen in 7 persons. Facies immobility was observed in 3 sub-
Jects. Postural abnormalities were seen in 8 and gait difficulties
in 2. Seborrhea was seen in 5. Additionally, glabella tap
response was noticed in 8 subjects. Five subjects had a Webster
score higher than 8.

Impaired cognitive functions were more frequent in the
group with signs of preparkinsonism, especially in the subjects
aged 61-70 in comparison with the control group (p < 0.01).

Smell discrimination was not significantly impaired in sub-
jects with extrapyramidal signs in comparison with the controls.

Epidemiological Analysis

Results of case-referent analyses of extrapyramidal signs
prevalence by other variables (Table 2):

Demographic: those who immigrated at ages less than 25
years are less likely to have PP by univariate analysis, but not
significantly so in multivariate analysis (N = 142).

Pre-kibbutz exposure: Those who lived near farms at age 0-
14 are less likely to have PP in univariate analyses but not in
multivariate analyses. Camp, war, or ghetto experience at ages
0-14 is associated with decreased likelihood of PP with border-
line significance in univariate analyses but clearly significant in
multivariate analysis (N = 13).

Kibbutz exposure: Field work history is highly significant in
both univariate and multivariate analysis, and involves 46 per-
sons. The odds ratio is 7 for multivariate analysis. The type of
field crop which is most associated with preparkinsonism is cot-
ton (Table 3) (Figure). Landscape work history is also highly
significant in multivariate analysis but of borderline significance
in univariate analysis. It involves 10 respondents and has an
odds ratio with multivariate analysis of 37. By contrast, work
history in workshops is negatively associated with risk of PP,
significantly so in multivariate analysis but of borderline signifi-
cance in univariate analysis.
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Life style and diet: Frequent use of alcoholic beverages is
negatively associated with prevalence of PP in both univariate
and multivariate analyses. Cigarette smoking is not associated
with the condition in either type of analysis. Having reported 1-
2 hobbies up to age 25, is significantly negatively associated
with PP in multivariate analysis but not in univariate analysis,
while 2 or more hobbies in the period up to 25 years is positive-
ly associated, but not quite significantly in either univariate or
multivariate analyses. A preference for butter over oil or mar-
garine is positively associated with PP in both types of analysis.

Other diseases: Hypertension is positively and significantly
associated with PP in univariate analysis, but is of borderline
significance in multivariate analysis (N = 72). Peptic ulcer dis-
ease (N = 27) has a borderline significance in multivariate anal-
ysis with a negative association, but no relationship was found
by univariate analysis.

Agricultural Chemicals

16 to 30% of the detectors picked up pesticides (carbamates
and organic phosphorus compounds) in the air, between the
houses in the residential area of the kibbutzim, at least 500
metres away from the site where pesticides were sprayed by air-
planes. Herbicides (paraquat and diquat) as well as pesticides
(mancozeb, organic phosphorus compounds) were detected in
the soil of the fields, around the kibbutzim and in the soil of the
residential area of the kibbutzim, unrelated to the time of the
aerial spread.

DISCUSSION

In the present study we attempted to identify some of the epi-
demiological factors which contribute to the high rate of Parkin-
son’s disease and extrapyramidal signs which we previously
described in adjacent kibbutzim (“cluster” kibbutzim) located in
the Northwestern part of the Negev. The founder generation of
the kibbutz (persons over the age of 50) consists mostly of unre-
lated people born in different countries. A great proportion of
them, accumulated a considerable number of years in agricultu-
ral occupations. This population is less mobile than its urban
counterpart and except for military service and perhaps some
brief missions outside the kibbutz, they have spent most of their
adult life in the kibbutz. The members of the kibbutzim eat all
their meals in a common dining room. Until the early 1960s the
“cluster” kibbutzim got their drinking water from wells drawing
on the same aquifer, and thereafter from the north of the country
via the National Water Carrier. The fields and the orchards are
located at the near periphery of the residential areas of the kib-
butzim and the latter contain large areas of grass and trees. A
high level of agricultural productivity is maintained through
extensive use of pesticides and herbicides and irrigation with
recycled sewage water from the most heavily industrialized
areas of the country.

The present study reconfirmed the high prevalence of
extrapyramidal signs (preparkinsonism) in asymptomatic sub-
Jects, over the age of 40, in five kibbutzim, and especially in the
“cluster” kibbutzim, two of which were previously studied.'?-2!
These signs, like the incidence of Parkinson’s disease elsewhere,
are increasing in frequency and severity with the age of the sub-
jects. We found a strong correlation between the frequency and
severity of these signs and the variable of field crop work. A
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Table 2: Logistic regression analyses, case-referent set, N = 190 (95 pairs) for epidemiology of pre-parkinsonism (PP).

Univariate Multivariate
Variable B Sig O.R. B Sig O.R. N.
Demographic variables
Immigrant 0.776 0.1117 2.173 -0.466 0.733 0.628 169
Country of birth 0.324 0.1159
Europe 0.240 0.299 1.27 0.290 0.551 1.336 84
S. America 0.392 0.125 1.48 -0.013 0.976 0.987 57
Israel -0.29 0.368 0.75 1.010 0.239 2.745 28
Community of birth 0.589 0.968
Small town 0.096 0.808 1.10 0.171 0.785 1.186 21
Big town 0.358 0.221 1.43 0.227 0.632 1.255 147
Village -0.025 0.966 0.98 -0.245 0.777 0.782 10
kibbutz or moshav 12
Age at immigration
<25 yrs -0.744 0.030 0.475 -1.074 0.0913 0.342 142
25 yrs + 28
Education and family status: not associated with parkinsonism.
Pre-kibbutz history
Lived near farm Age 0-14 -1.504 0.0043 0.22 -1.346 0.097 0.260 24
Camp, ghetto, war Age 0-14 -1.283 0.057 0.277 -1.895 0.0516 0.150 13
Water from wells, rivers Age 0-14  -0.589 0.109 0.555 -0.289 0.645 0.749 39
Work in agriculture 0.288 0.450 1.333 0.353 0.574 1.423 34
Military service -0.60 0.074 0.551 -0.248 0.663 0.781 51
Exposures in kibbutz
Field work 1.211 0.001 3.357 1.951 0.001 7.035 46
Orchard -0.453 0.347 0.636 -0.908 0.241 0.203 20
Landscape 1.453 0.071 4.276 3.626 0.002 37.54 10
Animals 0.067 0.855 1.07 -0.010 0.985 0.99 37
Factory -0.128 0.662 0.880 -0.294 0.525 0.746 85
Workshops -1.007 0.034 0.365 -0.2118 0.0147 0.120 22
Work out of kibbutz 1.048 0.056 2.851 0.760 0.336 2.137 18
Organophosphate exposure 0.154 0.631 1.167 0.636 0.523 1.889 55
Herbicides -0.055 0.868 0.947 -1.138 0.288 0.320 49
Metals -1.453 0.071 0.234 -1.093 0.400 0.335 10
Life style and diet
Frequent alcohol consumption -0.861 0.0050 0.423 -1.503 0.0049 0.223 73
Cigarettes 0.201
1-20\d 0.066 0.743 1.068 0.030 0.935 1.030 55
20+\d 0.156 0.493 1.169 0.622 0.083 1.862 30
No. of hobbies to age 25 0.0173
1-2 -0.394 0.074 0.675 -0.927 0.0082 0.396 36
2+ 0.496 0.080 1.642 0.720 0.0793 2.055 21
Preference for butter 1.077 0.0225 2.936 1.713 0.0135 5.543 25
Other diseases
Hypertension 0.632 0.0372 1.882 1.117 0.072 3.056 72
Cardiovascular 0.434 0.143 1.543 -0.139 0.814 0.871 110
Peptic ulcer -0.260 0.534 0.771 -1.195 0.057 0.303 27
Asthma -0.704 0.568 0.495 0.144 0.942 1.155 3
Thyroid 0.598 0.232 1.818 0.142 0.787 1.153 19
Head trauma -5.205 0.700 0.0055 -7.810 0.726 0.0004 1

high Webster score, unilateral signs and bilateral extrapyramidal
signs including rigidity and cogwheeling and resting tremor is
considered as preparkinsonism. Early presence of motor signs
and symptoms of Parkinson’s disease, as well as non-motor
signs (depression, constipation, seborrhea, impairment of olfac-
tory perception, etc.) are sometimes revealed by retrospective
analysis of patients’ histories. Other isolated motor signs are
sometimes considered as a manifestation of aging and not as
early signs of Parkinson’s disease. Duncan and Wilson?* exam-
ined a group of healthy elderly urban patients and found
extrapyramidal signs, such as reduced arm swing (37%),
unspecified tremor (11%) and increased tone (2%). Another
study,? found tremor in 155 out of 356 subjects 65 or older. On
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follow-up (14 months), some subjects satisfied criteria for the
diagnosis of Parkinson’s disease. Another recent population
study? performed in two villages in Southern Germany found
45 out of 982 inhabitants older than 65 years to have signs of
basal ganglia disorders. Seven of them, presenting two of the
PD cardinal signs, were diagnosed as suffering from Parkin-
son’s disease. Their signs were mild or moderate, on a scale of
1 to 3. Bennett et al.?2 in a study done on a random sample of
467 residents of East Boston, 65 years or older, found 159 per-
sons to have parkinsonism. Twelve parkinsonian signs were
sorted into four categories: bradykinesia, gait disturbances,
rigidity and tremor and parkinsonism was defined as the pres-
ence of two or more parkinsonian sign categories. The preva-
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Table 3: Preparkinsonism (PP) by type of field crop (case-referent
study).

Crop Number of persons ~ Number of persons Sign
without PP with PP

Cotton No 94 1 .0007
Yes 80 15

Potato No 93 2 .02
Yes 84 11

Wheat No 93 2 .085
Yes 88 7

Other No 89 6 .06
Yes 80 15

lence of parkinsonism in this population increased with age and
was 14.9% in people 65 to 74 years of age, 29.5% in those 75 to
84 years and reached 52.4% in people older than 85 years. Waite
et al.?” have studied a random sample of 647 community
dwelling subjects older than 75 years (average age 81 years) in
Australia. They found gait slowing (diminished arm swing, pos-
tural flexion and bradykinesia) in 21% of the subjects, and
parkinsonism, diagnosed as a combination of bradykinesia and
abnormalities of tone, in 5.1%. Although, there are different
methodological approaches, different populations and the
description of the extrapyramidal signs and their quantification
are not the same as in the present study, all these studies found a
relatively high frequency of extrapyramidal signs in general
population and the question arises as to whether these signs rep-
resent clinical signs of presymptomatic Parkinson’s disease.

Case-control studies conducted elsewhere, reported an
increased prevalence of Parkinson’s disease among residents of
rural communities which is possibly linked to well water
use.?82% Wong et al."” also found that living in a rural environ-
ment and drinking well water are risk factors for Parkinson’s
disease and that the number of years living in such an environ-
ment was significantly greater than in the control subjects. A
case-control study from Taiwan® suggested a significant associ-
ation between Parkinson’s disease and rural environment, farm-
ing (rice growing) and herbicide and pesticide use (particularly
paraquat). Farming was also reported to have been a more fre-
quent occupation among parkinsonian patients than in con-
trols.3' Koller et al."! reported a statistically significant elevation
in the number of years that Parkinson’s disease patients had
spent living in a rural environment as compared with controls.
However, these authors did not find a difference between the
patients and controls regarding farming as an occupation.

A case-control study done in Hong-Kong!® found that long
duration of residence in rural areas, long term farming, the use
of herbicides and pesticides and the consumption of raw vegeta-
bles were all interrelated and increased the risk for Parkinson’s
disease. A recent study from Spain,'® reconfirmed that rural liv-
ing, well-water drinking and a positive family history of Parkin-
son’s disease and postural tremor were associated with an
increased risk for Parkinson’s disease. Brains from asymptoma-
tic rural people were shown to contain a lower count of
dopaminergic neurons in the substantia nigra than those from
asymptomatic towndwellers.3?

In the present study we found a highly significant correlation
between work on field crop and development of preparkinson-
ism, with the highest association being with work in cotton
fields. The main difference between wheat and cotton is the
extensive use of herbicides and pesticides in the latter crop, sug-

Volume 25, No. 2 — May 1998

https://doi.org/10.1017/50317167100033734 Published online by Cambridge University Press

PREDOMINANT CROP

P=0.0007 COTTON

P=0.02 POTATO

P=0.085 WHEAT

P=0.06 OTHER
[} 2 4 6 8 10 12 14 16
NUMBER WITH PRE-PARKINSONISM
M EXPOSED NOT EXPOSED
Each set reflects 95 persons
Pre-p defined by 2+

Figure: Pre-parkinsonism by field crop exposure: Case-referent study.

gesting that exposure to chemicals employed in agriculture may
play a role in pathogenesis of preparkinsonism and possibly PD.
As already stated, the fields in these kibbutzim are irrigated with
recycled water brought from the most industrialized regions of
Israel (e.g., Tel Aviv area) and a higher content of neurotoxins in
this kind of water might be suspected. The preparkinsonian sub-
jects reported higher exposure rates to organic phosphates than
controls. We also found that beside occupational exposure, there
has probably been a chronic repetitive passive exposure to pesti-
cides and herbicides, as demonstrated by the detection of these
chemicals in the air in the residential areas and by their presence
in the soil between the houses.

As with the case of farming and rural background, there are
still conflicting reports regarding the plausible connection
between pesticide/herbicide exposure and the risk for Parkinson’s
disease. Barbeau and his colleagues® found a very high correla-
tion (0.967) between the incidence of the disease in the Province
of Quebec and the level of pesticide use. Tanner et al.> in a study
done in China reported a high exposure rate of Parkinson’s dis-
ease patients to chemical, pharmaceutical, herbicide or pesticide
industries before disease onset. Hubble et al.,** in a study done in
Kansas, found that pesticide use, distinct from rural living, is the
strongest predictor of Parkinson’s disease. Semchuk et al.3>-37
also found a threefold chance to develop this disease in associa-
tion with herbicide use. They failed, however, to find any associ-
ation between rural and farm living, well water drinking before
age 45 and Parkinson’s disease. Butterfield et al.® found that
Parkinson’s disease was positively associated with insecticide
exposure with past residence in a fumigated house and with her-
bicide exposure. Recently Seidler et al.?® reported on a signifi-
cant association of Parkinson’s disease with pesticides, in
particular organochlorines and alkylated phosphates. This study
failed to find any association between Parkinson’s disease and
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other rural factors. A weaker association of Parkinson’s disease
with pesticides use was reported in a study from Spain,'3 and
Bennett et al.*® did not find a change in incidence of the disease
corresponding to utilization of any of herbicides or pesticides.
Koller et al.'! also, failed to find a difference between the Parkin-
son’s disease patients and controls, regarding exposure to pesti-
cides or herbicides at some time in their life. Wechsler et al.3!
found no strong association with pesticide, herbicide or fungicide
exposures. They did find, however, several home pesticides or
herbicides, e.g., Kleenup grass and weed killer, ortho Triox and
Pestkil, to be reported more frequently by cases than controls.

Our study found a significant positive correlation between satu-
rated fats content of the meals and the presence of preparkinsonian
signs. This finding supplements the report by Golbe et al.,** of a
negative correlation between Parkinson’s disease and three items
in the diet containing a high vitamin E content and unsaturated
fats, e.g., nuts, plums and salad oil or dressing.

This study, like that recently published on a small cohort of
preparkinsonian subjects?® showed a slight but not significant
impairment in the olfactory discrimination ability of the
preparkinsonian patients in comparison with the controls. It is
interesting, that a similar finding was reported in MPTP induced
parkinsonism by Doty et al.#!

In light of the results of the present study we have recom-
mended to these communities a stricter control of pesticides use
in the residential vicinity of these kibbutzim. We feel that addi-
tional studies designed to investigate the epidemiology of
preparkinsonism are warranted, as they may ultimately shed light
on the etiology of Parkinson’s disease. We present some of our
findings and hypotheses in diagrammatic form in reference 42.

APPENDIX 1

Webster Parkinson’s Disease Rating Scale

1. Bradykinesia of hands
0- pronation/ supination rate > 30/ 15 sec
{- lowering of the rate 20-25/ 15 sec
2- rate 16-20/ 15 sec
3- rate less than 15/ 15 sec
2. Rigidity
0- not detectable
1- detectable rigidity in neck and shoulders
2- moderate rigidity in neck and shoulders
3- severe rigidity in neck and limbs, cogwheeling
3. Posture
0- Normal
1- Head slightly flexed forward
2- Beginning arm flexion
3- Onset of simian posture
4. Upper extremity swing
0- Normal swing
1- One arm less
2- One arm fails to swing
3- Both arms fail to swing
5. Gait
0- Large steps. Turns about effortlessly
1- Short steps. Turns with several steps
2- Short steps: 10-15 cm
3- Shuffling gait. Occasional blocking gait.Turns around very
slowly
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6. Tremor
0- none
1- less than 1 inch of peak to peak tremor in limbs at rest or
in hand while walking
2- Tremor severe but not constant
3- Tremor constant and severe
7. Facies
0- normal
1- detectable immobility
2- moderate immobility
3- frozen facies
8. Seborrhea
0- none
1- increased perspiration, secretion remaining thin
2- obvious oilness present
3- marked seborrhea
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