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Abstract
Objective—To determine whether princi-
pal occupation during life is a risk factor
for incident Alzheimer’s disease, vascular
dementia, or dementia with parkinson-
ism.
Methods—This study was carried out
from the PAQUID (Personnes Agées
QUID) cohort, an epidemiological study
on normal and pathological aging after 65
years in the south west of France. At base-
line, 2950 non-demented people living at
home were identified and re-examined 1,
3, 5, 8, and 10 years later with identical
standardised neurological and neuro-
psychological measures. Cox proportional
hazards models with delayed entry were
used, taking age as the time scale and
adjusting for sex, education, tobacco, and
wine consumption to estimate the risk
ratio (RR) of incident dementia,
Alzheimer’s disease, vascular dementia,
and dementia with parkinsonism associ-
ated with occupational category.
Results—Of the 2950 subjects, 393 became
demented, of whom 251 had Alzheimer’s
disease, 112 had vascular dementia, and 27
had dementia with parkinsonism. The risk
of Alzheimer’s disease was not related to a
given occupation. However the risk of
dementia with parkinsonism seemed to be
increased in farmers in comparison with
professionals and managerials, particu-
larly among women (RR 7.47; 95%CI,
1.80–31.07).
Conclusion—The data suggest that occu-
pation does not change the risk of
Alzheimer’s disease, which seems to be
more influenced by cognitive abilities in
childhood and adolescence than by occu-
pation in adult life. However, being a
farmer may increase the risk of dementia
with parkinsonism among women; occu-
pation could act by the way of diVerences
in health behaviour or in exposure to
environmental factors.
(J Neurol Neurosurg Psychiatry 2001;71:303–309)
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If convincing evidence has been presented for a
link between educational level and the risk of
cognitive decline,1–3 despite some noteworthy
negative findings,4 the question of the relation
between occupation and dementia is both more
complex and more controversial.

The complexity of this relation is due to the
fact that occupational category is at the same
time an indicator of exposure to chemicals or
other environmental factors, the reflection of
psychosocial characteristics of people, particu-
larly cognitive stimulations throughout life, a
socioeconomic indicator of medical care and
attitude to health, and a surrogate marker of
premorbid intelligence. After adjustment for
educational level, some authors have found a
significant increase in the risk of dementia in
manual versus non-manual workers5–8 whereas
others have not found any significant
association.9–12 DiVerences in study group size,
in design, in case findings of dementia, and in
definitions of occupational categories could
explain these discrepancies. As for other socio-
economic indicators, case-control studies and
cross sectional prevalence studies on occupa-
tion and dementia may be particularly biased
by selection12 and survival.13 As postulated by
Evans et al,11 large population based cohort
studies with active search for incident cases of
dementia and change in cognitive function,
although expensive and time consuming, are
probably the most reasonable approaches to
study such factors.

In previous papers based on the cross
sectional analysis of the baseline screening of
the PAQUID study, a prospective population
based cohort of elderly people in south western
France,14 15 we have shown that principal occu-
pation during life is strongly associated with
global cognitive performances measured by the
mini mental state examination (MMSE)16 and
with memory performances, independently of
educational level. Whatever the psychometric
test analysed, farmers have the lowest cognitive
performances whereas professionals and mana-
gerial staV (teachers, professionals, and execu-
tives) have the highest. The 10 year follow up of
this cohort now oVers the opportunity to ana-
lyse the eVect of occupation on the risk of inci-
dent dementia. Moreover, the cumulative
number of incident cases (393) allows a
suYciently powerful statistical analysis to study
the risk of aetiological subtypes of dementia.

Methods
The PAQUID cohort is based on a representa-
tive sample of 5554 people living at home in
south west France (Gironde and Dordogne).
Among them, a total of 3777 people living at
home (68%) agreed to participate in the study.
This cohort is the subject of an epidemiological
study on normal and pathological aging in the
over 65 population, focused on non-genetic
risk factors in dementia. Subjects were seen at
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home by a psychologist specially trained for
home interviews. The baseline variables re-
corded included sociodemographic factors,
social support and network, living conditions
and habits, subjective and objective health
measures, a comprehensive functional assess-
ment, depressive symptomatology, current
symptoms and diseases, and neurosensory
impairments. A more complete description of
the baseline data collected in the PAQUID
study has been published previously.14 15 An
ethics review committee has approved the
PAQUID study.

Occupation during active life was recorded
during the baseline interview. If the person was
cognitively impaired, help of a proxy was
required. Only the occupation undertaken
during the longest part of active life was taken
into account for this paper. The occupations
were classified into seven categories according
to the Institut National des Statistiques et
Etudes Economiques (INSEE) classification:17

housewives and inactives, farmers (farm work-
ers and farm managers), domestic service
employees, blue collar workers (skilled and
unskilled blue collar workers, drivers), other
employees (white collar workers, business
employees, nurses, policemen, and soldiers),
craftsmen and shopkeepers, professionals and
managerials (teachers, professionals, manag-
ers, and executives). The last category was
considered as the reference category as previ-
ously used by Stern et al.6 We have regrouped
the categories housewifes and inactives, be-
cause both are heterogeneous. In addition,
there were only 20 “inactive” subjects in our
cohort. At the baseline screening, a random
sample of refusals (200 subjects) was inter-
viewed by phone and non-responders did not
diVer from responders in age, sex, and
educational level. The distribution of the study
sample for the diVerent occupational catego-
ries was almost the same as the contacted sam-
ple.15 Farmers, professionals/managerials, and
craftsmen were slightly more numerous in the
study sample, whereas other occupations were
slightly less numerous.

To analyse the relation between occupation
and risk of dementia we adjusted for the main
risk factors which could bias the association
between occupation and dementia: adjustment
variables were sex, education considered in two
levels (at least primary school level validated by
a diploma versus no diploma). Wine
consumption/day was classified into four cat-
egories: mild drinker (about 1/4 l), moderate
drinker (about 1/2 l), or heavy drinker (more
than 1/2 l) compared with the reference
category of no consumption. Smoking habits
were classified into three categories: never
smokers, former smokers, and current smok-
ers. The income was classified into three
categories: high (payment of income taxes),
medium (no payment of income taxes but no
drawing of the French pension for poor elderly
people, the Fond National de Solidarité, FNS),
and low (for those drawing of the FNS
pension). Three vascular factors were also con-
sidered: treated diabetes (yes versus no),
hypertension (reported usual systolic blood

pressure>140 mm Hg or reported usual
diastolic blood pressure>90 mm Hg), and his-
tory of stroke at baseline (yes or no).

Intellectual functioning was examined
through a series of psychometric tests that have
been shown to be among the most sensitive for
assessing cognitive decline in elderly people.
After the psychometric evaluation, the psy-
chologists systematically completed a stand-
ardised questionnaire designed to obtain the A
(memory impairment), B (impairment of at
least one other cognitive function), and C
(interference with social or professional life)
criteria for DSM-III R dementia.18 In a second
stage, subjects who met these first three DSM-
III R criteria for dementia were seen by a sen-
ior neurologist who confirmed and completed
the DSM-III R criteria for dementia, and filled
in the NINCDS-ADRDA criteria19 and the
Hachinski score for vascular dementia20 to
document the diagnosis of dementia and its
aetiology: probable or possible Alzheimer’s dis-
ease, vascular dementia or Alzheimer’s disease
with cerebrovascular disease, and other types of
dementia. An informant was consulted by the
neurologist when available. All ancillary infor-
mation, including medical charts and reports
of brain imaging if available, was included in
the evaluation. Comparable procedures of
screening of dementia are usually used in other
cohort studies.21

FOLLOW UP

Subjects were re-evaluated by the same proce-
dure as for the baseline screening 1, 3, 5, 8, and
10 years after the initial visit in Gironde and 3,
5 and 8 years in Dordogne. Subjects were
re-evaluated even if they were institutionalised.
The case finding and the aetiological categori-
sation of incident cases of dementia followed
the same procedure at each follow up assess-
ment as for the baseline screening, but another
criterion was added for the qualification of
subjects in the second stage—that is, the
neurological examination. Subjects were se-
lected for this stage if they met the A,B, and C
DSM III-R criteria for dementia or if they had
lost three points or more on the MMSE score.

CLASSIFICATION OF INCIDENT CASES OF

DEMENTIA

For this study, all available information useful
for the aetiological diagnosis of incident cases
of dementia was reviewed by a senior neurolo-
gist (SRH). This specialist applied the follow-
ing clinical criteria for each aetiological cat-
egory: NINCDS-ADRDA criteria for
Alzheimer’s disease, NINDS-AIREN criteria
for vascular dementia,22 recommendations of
the NINDS-AIREN international workshop
for Alzheimer’s disease with cerebrovascular
disease,22 Lund and Manchester criteria for
frontotemporal dementia,23 McKeith et al
criteria for Lewy body disease,24 NINDS-SPSP
criteria for progressive supranuclear palsy,25

and Consensus Committee of the American
Autonomic society and the American Academy
of Neurology criteria for multiple system atro-
phy.26
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STATISTICAL ANALYSIS

Age specific incidence was estimated using the
person-years (py) method.27 The risk ratio
(RR) and 95% confidence interval (95%CI) of
dementia, Alzheimer’s disease, vascular de-
mentia, and dementia with parkinsonism were
estimated using a Cox proportional hazards
model with delayed entry, in which the time
scale was the subject’s age.28 To evaluate the
independent role of occupation for the risk of
dementia, we adjusted for possible confound-
ers. For each aetiology of dementia, four mod-
els were performed: model 1, with adjustment
for sex and interaction between sex and age, as
we have previously shown a non-
proportionality of incidence rates with age3;
model 2 where we added education into the
previous model; model 3 with in addition
adjustment for risk factors wine and tobacco
consumption; and model 4 where we added
level of income and vascular factors. Global
eVect of occupation was tested using the log
likelihood ratio statistics.

Results
Among the 3777 subjects who constituted the
PAQUID cohort, 102 were demented at base-
line and were excluded from the study sample.
The 3675 initially non-demented subjects
included 2133 (58%) women and 1822
subjects (49.6%) older than 74. The main
occupation during active life was distributed as
follows: 376 housewives and inactives (10.2%),
561 farmers (15.3%), 315 domestic service
employees (8.6%), 638 blue collar workers
(17.4%), 948 other employees (25.8%), 499
craftsmen and shopkeepers (13.6%), and 338
professionals and managerials (9.2%). Reparti-
tion diVered according to sex. In women,
17.5% were housewives and inactives, 14.8%
were farmers, 13.7% were domestic service
employees, 14.1% were blue collar workers,
23.5% were other employees, 11.3% were
craftsmen and shopkeepers, and 5.1% were

professionals and managerials. In men, these
proportions were respectively 0.1%, 15.8%,
1.4%, 21.9%, 29.0%, 16.7%, and 14.9%.

Of the 3675 non-demented subjects, 725
(19.7%) did not participate in any follow up
visit because they died (n=413; 11.2%) or were
either lost to follow up or refused the follow up
screenings (n=312; 8.5%). At least one com-
plete follow up evaluation was performed on
2950 subjects (80.3%). In comparison with
professionals and managerials, the reduction in
size of the cohort with time was more
pronounced in all the other occupational
categories, but the diVerence was only impor-
tant for housewives and inactives (25% not fol-
lowed up versus 16.9%) (table 1). The mean
duration of follow up of the cohort was 6.4
years.

Three hundred and ninety three subjects
developed an incident dementia, of whom 251
were classified as incident cases of Alzheimer’s
disease, 112 as vascular dementia or
Alzheimer’s disease with cerebrovascular dis-
ease, and 30 as other types of dementia (16
Lewy body disease, eight dementias complicat-
ing an idiopathic Parkinson’s disease, two pro-
gressive supranuclear palsies, one multiple sys-
tem atrophy, three frontotemporal dementias).
Because of very few frontotemporal dementias,
which cannot be collapsed with another
subtype of dementia, these three cases have
been excluded from the analyses. The 27 other
cases of other types of dementia were taken
into account as a simple category in the analy-
ses, called dementia with parkinsonism. Inci-
dence of dementia according to occupational
category and aetiology of dementia are pre-
sented in table 2. Whatever the aetiological
subtype of dementia, the lowest incidence was
found for professionals and managerials. Farm-
ers had the higher incidence of dementia all
causes, of vascular dementia, and of dementia
with parkinsonism. As we found no case of
dementia with parkinsonism in professionals
and managerials, we have regrouped them with
other employees, for whom incidence of
dementia was the lowest after professionals and
managerials.

Using a Cox model with delayed entry with
adjustment for sex and interaction age by sex,
the risk of dementia was significantly greater in
farmers (RR=1.67; 95%CI 1.23–2.27) and in
blue collar workers (RR=1.51; 95%CI 1.10–
2.07) than in the reference category of profes-
sionals, managerials, and other employees,
whereas it did not diVer significantly for other

Table 1 Follow up status of the PAQUID cohort according to the occupational category.
PAQUID 1988–1997

Occupational category
Followed up
(n (%))

Refused
(n (%))

Died
(n (%))

Total
(n (%))

Housewives/inactives 282 (75.0) 46 (12.2) 48 (12.8) 376 (100)
Farmers 451 (80.4) 38 (6.8) 72 (12.8) 561 (100)
Domestic service employees 253 (80.3) 33 (10.5) 29 (9.2) 315 (100)
Blue collar workers 498 (78.1) 65 (10.2) 75 (11.7) 638 (100)
Other employees 785 (82.8) 76 (8.0) 87 (9.2) 948 (100)
Craftsmen/shopkeepers 400 (80.2) 32 (6.4) 67 (13.4) 499 (100)
Professionals/managerials 281 (83.1) 22 (6.5) 35 (10.4) 338 (100)
Total 2950 (80.3) 312 (8.5) 413 (11.2) 3675 (100)

Table 2 Incidence rates of dementia, Alzheimer’s disease (AD), vascular dementia (VD), and dementia with
parkinsonism (DP) according to the occupational category

Occupational category py*

Dementia AD VD DP

n % py* n % py* n % py* n % py*

Housewives/inactives 1803 44 2.44 29 1.61 11 0.61 4 0.22
Farmers 2741 78 2.85 40 1.46 28 1.02 10 0.36
Domestic service employees 1612 41 2.54 25 1.55 15 0.93 1 0.06
Blue collar workers 2967 69 2.33 48 1.62 16 0.54 3 0.10
Other employees 5183 90 1.74 63 1.22 22 0.42 5 0.096
Craftsmen/shopkeepers 2666 50 1.88 31 1.16 14 0.53 4 0.15
Professionals/ managerials 1960 21 1.07 15 0.77 6 0.31 0 0.00
Total 18932 393 2.08 251 1.33 112 0.59 27 0.14

*py=Person-years.
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occupational categories (table 3, model 1).
Presence of occupational categories signifi-
cantly improved the fit of the model, as the log
likelihood ratio statistic (LRS) was 13.9
(p<0.016). These significant relations disap-
peared after adjustment for education (table 3,
model 2), and occupational categories no
longer improved the model compared with one
adjusted only for sex, interaction age by sex,
and education (LRS p=0.538). For models 3
and 4, the results were unchanged. According
to the aetiology of dementia, occupational cat-
egories did not modify the risk of Alzheimer’s
disease. Although the global eVect of occupa-
tional categories was not significant, there was
a tendency to an increased risk of vascular
dementia in farmers (RR 1.90; 95%CI 1.05–
3.43), even after adjustment for education.
This risk among farmers remained virtually
unchanged when the occupational categories
were adjusted for sex, interaction age by sex,
education, and even for wine consumption and
smoking habits (RR 1.88; 95%CI 1.04 to
3.41). To explain this relation between occupa-
tion and risk of vascular dementia we adjusted
for two other possible confounding factors:
presence of at least one vascular factor
(diabetes, hypertension, or history of stroke),
and level of income. The presence of at least
one vascular factor was significantly associated
with the risk of vascular dementia (RR=2.09;
95%C 1.38–3.18) and explained the relation
between occupation and vascular dementia as
the risk ratio among farmers decreased and was
no longer significant (RR=1.56; 95%CI 0.82–
2.97). The risk of dementia with parkinsonism
was also increased among farmers (RR=4.65;
95%CI 1.58–13.65) (table 4, model 1), with a
nearly significant global eVect of occupation

(LRS; p=0.074). This increased risk of demen-
tia with parkinsonism was not modified when
adjusted for sex, interaction age by sex, educa-
tion, and for wine consumption and smoking
habits (RR 4.43; 95%CI 1.39–14.14), and
even after adjustment for vascular factors and
level of income (RR 4.64; 95%CI 1.30–16.61,
table 4, models 3 and 4).

Because of the diVerences according to
occupation between sex, the previous results
were verified for each sex separately. Risk of
Alzheimer’s disease seemed to be associated
with occupation diVerently among sex: being a
craftsman and shopkeeper was associated with
a protective risk among women (RR 0.44; 95%
CI 0.23–0.87) whereas the risk was increased
among men (RR 2.05; 95%CI 1.02–4.11),
even after adjustment for confounders. How-
ever, the global eVect of occupational catego-
ries was not significant either for women or for
men. For vascular dementia, the results were
similar in both sexes; the increased risk found
among farmers before introduction of adjust-
ment factors disappeared after introduction of
confounders. The increased risk of dementia
with parkinsonism found among farmers in the
total sample was seen particularly in women,
with a significant global eVect of occupational
categories (p=0.004, table 5). After adjustment
for education and wine consumption, RR was
7.47 (95% CI 1.80–31.07). For men there was
no significant relation between farmers and
dementia with parkinsonism; the apparent
eVect of domestic service employees was
caused by only one case of dementia with par-
kinsonism (table 6). Moreover, the global eVect
of occupational categories did not reach
significance among men.

Table 3 Risk of dementia according to the occupational category. Cox model with delayed entry. PAQUID 1988–97

Dementia

Model 1† Model 2† Model 3† Model 4†

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Occupational category:
Professionals/managerials and other employees 1 — 1 — 1 — 1 —
Housewives/inactives 1.17 0.80–1.72 1.05 0.71–1.56 1.04 0.70–1.53 0.99 0.67–1.47
Farmers 1.67** 1.23–2.27 1.23 0.88–1.72 1.23 0.88–1.72 1.08 0.75–1.56
Domestic service employees 1.16 0.77–1.74 0.86 0.56–1.32 0.86 0.56–1.32 0.79 0.51–1.23
Blue collar workers 1.51* 1.10–2.07 1.19 0.85–1.66 1.19 0.85–1.67 1.15 0.82–1.61
Craftsmen/shopkeepers 1.07 0.75–1.53 1.00 0.70–1.42 1.00 0.70–1.42 0.93 0.64–1.34

Log likelihood ratio statistics‡ p=0.016 p=0.538 p=0.541 p=0.602

†Model 1=sex, interaction age-sex; model 2=sex, interaction age-sex, education; model 3=sex, interaction age-sex, education, tobacco and wine consumption; model
4=sex, interaction age-sex, education, tobacco and wine consumption, income, vascular factors.
‡Testing the global eVect of occupation.
*p<0.05, **p<0.01.

Table 4 Risk of dementia with parkinsonism according to the occupational category. Cox model with delayed entry. PAQUID 1988–97

Dementia with parkinsonism

Model 1† Model 2† Model 3† Model 4†

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Occupational category:
Professionals/managerials and other employees 1 — 1 — 1 — 1 —
Housewives/inactives 2.10 0.47–9.35 2.14 0.48–9.55 1.99 0.45–8.90 2.06 0.45–9.32
Farmers 4.65** 1.58–13.65 4.95** 1.55–15.81 4.43* 1.39–14.14 4.64* 1.30–16.61
Domestic service employees 0.78 0.09–6.95 0.83 0.09–7.64 0.77 0.08–7.03 0.80 0.09–7.55
Blue collar workers 1.37 0.33–5.74 1.43 0.33–6.21 1.41 0.33–6.08 1.47 0.33–6.44
Craftsmen/shopkeepers 1.84 0.49–6.88 1.87 0.50–6.98 1.77 0.47–6.63 1.85 0.48–7.20

Log likelihood ratio statistics‡ p=0.074 p=0.084 p=0.124 p=0.174

†Model 1=sex, interaction age-sex; model 2=sex, interaction age-sex, education; model 3=sex, interaction age-sex, education, tobacco and wine consumption; model
4=sex, interaction age-sex, education, tobacco and wine consumption, income, vascular factors.
‡Testing the global eVect of occupation.
*p<0.05, **p<0.01.
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Discussion
OCCUPATION AND ALZHEIMER’S DISEASE

This 10 year follow up of 2950 initially
non-demented French elderly people with pro-
spective screening of incident dementia shows
that occupational category has no major
impact on the risk of Alzheimer’s disease.
These findings contrast with the strong relation
found at the baseline screening phase of the
cohort, between cognitive performance and
principal lifetime occupation.14 15 This con-
firms previous analyses conducted on popula-
tion based cohort studies with active search for
incident cases of dementia in Canberra12 and
east Boston,11 but is in conflict with the New
York City study6 which is very close to the
present study from a methodological point of
view. Stern et al6 found a significant eVect of
low occupational attainment on the risk of
Alzheimer’s disease independently of educa-
tion. A lack of power cannot explain our nega-
tive results as the number of people followed up
and the number of incident cases of
Alzheimer’s disease seen in the present study
(2950 and 251 respectively) are far greater than
in the New York City study (593 and 97
respectively). It could be argued that our study
lacks validity in the aetiological diagnosis of
dementia, as the diagnosis was essentially
based on the clinical evaluation made at home
by a senior neurologist, and brain imaging was
available in only 29% of the 393 incident cases
(v 78% in the New York city study). However,
the good accuracy of the NINCDS-ADRDA
clinical criteria for the diagnosis of Alzheimer’s
disease is well accepted by the scientific
community.29 An indirect confirmation is given
by the total absence of increased risk of
Alzheimer’s disease associated with the pres-
ence of vascular factors (RR 0.98). Moreover,

the neurologist was not aware of the research
hypothesis tested in this paper, and the clinical
classification was thus conducted independ-
ently of occupational category. DiVerences in
the occupational categories considered in the
analysis could be another explanation. How-
ever, if the same classification as the New York
City study (high occupation=professional and
managerials; low occupation=other occupa-
tions) is taken, the relation remained non-
significant (RR 1.18; 95%CI 0.66–2.11). The
diVerences could be explained by the fact that
adjustment for the diploma validating primary
school education which we used in our study
might be more precise than the adjustment for
the number of years of schooling used by Stern
et al.6 We have recently reported that the evalu-
ation of level of education by this diploma was
the best classification for predicting
Alzheimer’s disease in France.3 It was essen-
tially based on linguistic and conceptual ability
assessed by reading, writing, and spelling tests
and mathematical problem solving. The Nun
study30 has also shown the major impact of
these abilities on the risk of Alzheimer’s
disease. Indeed, even when we used the defini-
tion of low education used by Stern et al6 (8
years of schooling) we did not find any signifi-
cant relation between occupation and
Alzheimer’s disease (RR 1.11; 95%CI 0.59–
2.07). Thus it seems that the risk of
Alzheimer’s disease late in life has more to do
with cognitive abilities in childhood and
adolescence than with lifestyle and environ-
ment in adult life.

OCCUPATION AND NON-ALZHEIMER’S DISEASE

DEMENTIA

The risk of vascular dementia tended to be
increased among farmers, but this increased

Table 5 Risk of dementia with parkinsonism among women according to the occupational category. Cox model with delayed entry. PAQUID 1988–97

Dementia with parkinsonism

Model 1† Model 2† Model 3† Model 4†

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Occupational category:
Professionals/managerials and other employees 1 — 1 — 1 — 1 —
Housewives/inactives 1.84 0.37–9.16 2.05 0.41–10.29 2.03 0.40–10.20 2.23 0.44–11.26
Farmers 5.42* 1.42–20.55 7.63** 1.84–31.62 7.47** 1.80–31.07 10.25** 2.10–49.95
Regrouped class‡ 0.50 0.08–3.01 0.63 0.10–3.84 0.62 0.10–3.78 0.75 0.12–4.79

Log likelihood ratio statistics‡ p=0.004 p=0.002 p=0.002 p=0.002

†Model 1=without adjustment variables; model 2=education; model 3=education, wine consumption; model 4=education, wine consumption, income, vascular fac-
tors.
‡Blue-collar workers and domestic service employees have been regrouped with craftsmen/shopkeepers because there was not any cases of dementia with parkinson-
ism in these two categories.
‡Testing the global eVect of occupation.
*p<0.05, **p<0.01.

Table 6 Risk of dementia with parkinsonism among men according to the occupational category. Cox model with delayed entry. PAQUID 1988–97

Dementia with parkinsonism

Model 1† Model 2† Model 3† Model 4†

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Occupational category:
Professionals/managerials and other employees 1 — 1 — 1 — 1 —

Farmers 2.37 0.33–16.91 1.54 0.19–12.62 1.36 0.17–10.98 0.71 0.07–7.41
Domestic service employees 21.18* 1.85–243.2 18.23* 1.54–215.5 13.94* 1.17–166.1 26.23* 1.95–352.4
Blue collar workers 3.24 0.54–19.42 2.49 0.39–15.96 2.46 0.39–15.65 1.64 0.23–11.56
Craftsmen/shopkeepers 2.16 0.30–15.41 1.92 0.27–13.90 1.85 0.26–13.42 1.12 0.14–9.07

Log likelihood ratio statistics‡ p=0.319 p=0.418 p=0.474 p=0.314

†Model 1=without adjustment variables; model 2=education; model 3=education, tobacco and wine consumption; model 4=education, tobacco and wine consump-
tion, income, vascular factors.
‡Testing the global eVect of occupation.
*p<0.05, **p<0.01.
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risk was explained by a higher proportion of
vascular risk factors among farmers than
among professionals, managerials, and other
employees. On the contrary, we found an
increased risk of dementia with parkinsonism
among farmers, even after adjustment for con-
founders, but significant only for women.

Several methodological issues may have
influenced these results. The reduction in the
cohort size with time could interfere with our
findings. However, our proportion of subjects
who did not participate in any follow up is close
to that in other cohort studies.11 21 Farmers
refused to continue to participate or died
before follow up slightly more than profession-
als, managerials, and other employees. How-
ever, the proportion of subjects successfully
contacted remained high in each occupational
category (>75%) and the diVerences in follow
up of the subjects might essentially lead to an
underestimation of the risk ratios.

As in all cohort studies, selective survival
before entry into the cohort has to be
considered. However, according to occupation,
in France, as in other developed countries, sur-
vival is longer among professionals and mana-
gerials than among farmers; thus, if a selective
survival bias exists, it would tend to underesti-
mate the risk of dementia among farmers com-
pared with professionals, managerials, and
other employees.

On the other hand, farmers may simply per-
form worse on the psychometric tests used to
screen for dementia whereas those with other
occupations might perform better. However, in
such a cohort study, the diagnosis at follow up
necessarily implies decline from baseline per-
formance and the final diagnosis was made by
a senior neurologist. These procedures should
minimise the detection bias. Moreover, reduc-
tion in the cohort size over time and detection
biases, if present, were as great in Alzheimer’s
disease as in other types of dementia whereas
significant relations were found only in non-
Alzheimer’s disease dementia.

Cognitive stimulation and premorbid intelli-
gence have been proposed to explain the
relation between education and incident de-
mentia or Alzheimer’s disease. A similar part
played by occupation is unlikely as an associ-
ation was found only for dementia with parkin-
sonism. Other explanations can be discussed
and should be explored, such as diVerences in
health behaviour according to occupation and
diVerences in physical activity or nutrition. The
toxic eVect of chronic exposure to chemicals
related to occupation and particularly pesti-
cides in farmers already implicated in Parkin-
son’s disease,31 could also be an explanation for
this specific association.

The relation between farmers and dementia
with parkinsonism in women has been found in
a small sample, as we found only 16 cases of
dementia with parkinsonism in women.
Among them, eight cases were found in
farmers, leading to a large confidence interval.
Lack of power could explain why we did not
find any association among men. Thus, these
results need to be confirmed in larger sample.

In conclusion, risk of Alzheimer’s disease
does not seem to be influenced by occupation,
and the relation between occupation and
dementia seems to be limited to dementia with
parkinsonism. The increased risk for this
disease among farmers could be due partially
to diVerences in health behaviour and perhaps
because of exposure to environmental factors.
The reason why these results were found
particularly among women should be explored
further. A larger sample of subjects with
dementia with parkinsonism with more precise
measurements of the type and duration of
exposures to environmental factors—for in-
stance, by means of a job exposure matrix—are
needed to confirm these findings.
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