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Aims: To evaluate the association between psychosocial workplace factors and dementia in a case-control
study.
Methods: Patients with dementia (aged 55–99 years) were recruited from 23 general practices in the city
of Frankfurt-on-Main and surrounding area in 1998–2000. Of these, 108 were suffering from possible
Alzheimer’s disease, 59 from possible vascular dementia, and 28 from secondary or unclassified
dementia. A total of 229 control subjects (aged 60–94 years) was recruited from the same study region:
122 population controls and 107 dementia-free ambulatory patients. A detailed job history was elicited in
a structured personal interview (next-of-kin interviews of cases). Psychosocial work exposure was assigned
to cases and control subjects by linking lifetime job histories with a Finnish job-exposure matrix. Data were
analysed using logistic regression, to control for age, region, sex, dementia in parents, education,
smoking, and the psychosocial network at age 30.
Results: There were decreased odds ratios for high challenge at work, high control possibilities at work,
and high social demands at work. High risks for error at work revealed a significant positive association
with the diagnosis of dementia. Restriction of the analysis to cases with possible Alzheimer’s disease or to
cases with possible vascular dementia led to similar results.
Conclusions: These results support a role for psychosocial work factors in the aetiology of dementia. As an
alternative explanation, people might have chosen jobs with poor work factors due to preclinical
dementia, which becomes clinically manifest decades later.

R
esults from several recent studies point to an association
between dementia and psychosocial factors: a positive
association has been observed between dementia and

living alone,1 having no close social ties,1 scarcely participat-
ing in social and leisure activities,2–4 and never having
married.5 Recent studies have found that Alzheimer’s disease
in particular is negatively associated with diversity of
activities and intensity of intellectual activities,6 7 and posi-
tively associated with psychosocial inactivity,8 unproductive
working style, living with a dominant spouse,9 and with
physical inactivity.8 10 The results of an own case-control
study11 point to a possible independent protection against
dementia from social relationships, and from physical and
intellectual activities in midlife, possibly also in later life. In
this case-control study, adjustment for the psychosocial net-
work neutralises the otherwise protective effect of education
on dementia of any type and on possible vascular dementia.
While there is growing scientific evidence for a relation

between dementia and psychosocial factors in leisure time,
up to now no studies have dealt with the potential
aetiological relevance of psychosocial working conditions.
Our case-control study is the first epidemiological study to
analyse psychosocial work factors as risk factors for
dementia.
Dementia patients are not usually able to report previous

exposures accurately. In case-control studies of dementia, the
data collection—at least in cases—therefore has to be based
on next-of-kin interviews. As the assessment of the
psychosocial work factors by the next-of-kin of cases could
lead to substantial recall bias, we decided to base the
assessment of psychosocial work factors on a job-exposure
matrix constructed by Kauppinen and colleagues.12

METHODS
Study population
The study design has been described in detail in a previous
publication.11 Briefly, patients with dementia as well as

control subjects come from the city of Frankfurt-on-Main
and from the neighbouring cities of Darmstadt, Offenbach,
and Bad Homburg. Patients with dementia were recruited in
23 general practices in 1998–2000. Participating physicians
were asked to review in detail their clinical records in order to
identify all demented patients 65 years of age or more
(incident and prevalent cases) within their clientele. If
available, the manually revealed information was cross
checked by computer based data files. Of 287 eligible
patients, 221 agreed to participate (77%). To substantiate
the cognitive deficit, mini mental state examinations
(MMSE) were applied by trained interviewers (one psycho-
logist and three medical students). On each patient’s entry
in the study, one psychiatrist (LF) reviewed the medical
findings, including the results of work-ups performed by
neurologists and by the results of magnetic resonance
imaging (MRI) or x ray computed tomography (CT), if
available.
The differential diagnosis between Alzheimer’s disease

(AD), vascular dementia (VD), and secondary dementia was
based on the German version of ICD-10.13 Only in 23.6% of
the cases (n=46) were MRI or CT brain scans available.
However, several guidelines for the diagnosis of Alzheimer’s
disease and vascular dementia in clinical practice do not
require a CT or MRI as an obligatory diagnostic investiga-
tion.14 15 Following these diagnostic criteria (CT/MRI not
diagnostically obligatory) the differentiation between prob-
able Alzheimer’s disease (AD) and probable vascular demen-
tia (VD) can be achieved with a specificity of about 80%. As
our differentiation between Alzheimer’s disease and vascular
dementia is of limited diagnostic validity, we use the
diagnostic classes ‘‘possible Alzheimer’s disease’’ and ‘‘pos-
sible vascular dementia’’.
Patients with an MMSE score .26 (n=23), patients

suffering from depressive disorder with acute cognitive
symptoms (n=1), as well as patients whose first cognitive
symptoms had started more than 20 years ago (n=2), were
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excluded from the study. In cases of inconsistency between
the CT/MRI findings, the external neurological diagnosis, and
the Hachinski score, diagnosis was reached by means of a
multidisciplinary consensus conference, including consulta-
tion of the responsible general practitioner or neurologist, as
required. Altogether 195 cases with dementia were included
in the analysis. Of these, 108 suffered from possible
Alzheimer’s disease (AD) (55.4%), 59 from possible vascular
dementia (VD) (30.3%), 25 from secondary dementia
diagnosis (12.8%), and three from unclassified dementia
(1.5%).
Population control subjects were randomly selected from a

1% random sample of Frankfurt residents aged 65 years or
more, drawn from the Frankfurt population registration
office. To achieve an age distribution comparable to that of
the cases, a stratified sample under-representing people
below 80 years was drawn. Of 228 population controls, 139
agreed to participate (61%). Potential population controls
were excluded from the study if they had an MMSE score of
26 or less (n=17).
As a second control group, we selected dementia-free

patients in nine of the above mentioned general practices. We
recruited all dementia-free patients who contacted any of
these practices with any complaints on a priori defined days.
Of 128 ambulatory patients, 115 agreed to participate (90%).
Eight patients had an MMSE score of 26 or less and were
excluded from the study. A total of 229 control subjects was
included in the analysis—122 population controls and 107
dementia-free ambulatory patients.

Data collection
Interviews were conducted by one psychologist and three
medical students, who had been intensively trained in
standardised interview techniques and a non-differential
approach to cases and controls. The interviewers elicited
information about the medical history including: dementia in
parents; parental age at birth; neurological diseases of the
affected person; socioeconomic factors; the psychosocial
network, including marital status, living situation, social
ties, and leisure activities; smoking; and alcohol consump-
tion. The interviewers documented a complete occupational
history for each participant. For every job held, information
was elicited about the start and the end of the job phase,
about job title, industry, and specific job tasks.
The interview was administered to the next-of-kin of the

cases—mostly child (40%) or partner (22%)—and to the
control subjects themselves. When patients were suffering
from the first signs of dementia and no surrogates were
available (n=37; 19% of the cases; mean MMSE score
21.8¡4.3), they were asked to answer the questions
themselves. However, according to a preliminary analysis,
exclusion of these patients did not fundamentally alter the
results. In 3.1% of the control subjects (n=7) the interview
was administered to the next-of-kin. Twenty two control
subjects did not participate in the detailed personal interview
but answered a short telephone interview.

The date of symptom onset was defined as the year of the
first recognition of extraordinary forgetfulness by the next-
of-kin of cases. In cases, only exposures up to the date of
dementia onset as reported by the patients’ next-of-kin
(median 4 years) were considered for inclusion in the
analysis. In control subjects, only exposures up to 4 years
prior to the data collection were considered.

Exposure assessment
The psychosocial work exposure was assigned to cases and
control subjects by linking lifetime job titles with an a priori
job exposure matrix (JEM) constructed by Kauppinen and
colleagues.12 This matrix (so-called ‘‘FINJEM’’) was con-
structed to include the most relevant physical, chemical,
microbiological, ergonomic, and psychosocial exposures or
stress factors occurring in Finland. Agents, occupations, and
calendar time (period) are the basic dimensions to which
exposure is assessed. The occupational dimension of FINJEM
is divided according to the Combined Occupational
Classification of Finnish Censuses in 1970–1985, and it
includes 311 categories. The FINJEM assessment of psycho-
social work factors is based on the 1990 Quality of Work Life
Survey. The number of items (questions) in each psycho-
social factor scale varies between three and five, and the
internal consistency coefficient of each psychosocial factor
scale (Cronbach’s alpha coefficient) is between 0.64 and 0.81.
For the following psychosocial factors the FINJEM estimates
the job specific exposure level (rounded to the closest integer)
on a composite scale (1–5):

N Challenge at work (based on the 1990 Quality of Work Life
Survey responses to four questions concerning variability,
meaningfulness, and interesting tasks at work)

N Social climate at work (based on four questions concern-
ing the degree of open communication, information flow,
and cooperation)

N Control possibilities at work (based on five questions
concerning the possibilities for independence and to
influence one’s working pace and methods)

N Work load (based on four questions concerning the
demand to work under tight schedules and time pressure,
and to adjust conflicting demands from others)

N Perceived risks for error at work (based on three questions
concerning the risk to meet with or cause an accident or
damage property due to an error in the normal course of
action)

N Social demands at work (based on three questions
concerning the demand to communicate with people
other than workmates, to serve and understand other
people)

N Supervisor support (based on five questions concerning
encouragement, trust, and support from the supervisor,
communications with the supervisor).

Main messages

N Challenging work with high control possibilities and
high social demands might prevent the development of
dementia or at least delay the time of its clinical
manifestation.

N As an alternative explanation, preclinical symptoms of
dementia might influence the career decades before
the dementia becomes clinically manifest.

Policy implications

N To further clarify the association between specific
psychosocial work factors and dementia, there is a
need for long term prospective studies with prospective
assessment of the psychosocial work factors.

N Further pathological knowledge about the preclinical
course of dementia is needed to determine whether the
association between psychosocial factors and demen-
tia is causal.
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The FINJEM assessment of working time arrangements (on a
scale 0–2) is based on the Quality and Working Life Survey
responses to one question concerning the exposure to
different working time arrangements, with emphasis on
night work.
To apply the FINJEM in our study, coding of the

occupations was based on the Occupational Classification of
Finnish Censuses. All jobs (on average 3.3 jobs in male
dementia patients, 2.4 jobs in female dementia patients; 3.9
jobs in male control subjects, 3.0 jobs in female control
subjects) were included into the calculation of a time
weighted mean score of the psychosocial work load. For
every job held, the FINJEM score of each psychosocial work
factor (on an integer scale from 1 to 5; for working time
arrangements on an integer scale from 0 to 2) was multiplied
by the corresponding duration of the job phase and summed
up. To calculate time weighted mean scores of psychosocial
work factors, the sum was divided by the number of working
years. The resulting mean scores were categorised as follows:
‘‘low to moderate’’ (reference category) if the mean score was
3.5 or less; ‘‘high’’ if the mean score was between 3.5 and 4.5;
and ‘‘very high’’ if the mean score was 4.5 or more. If, for a
single psychosocial workload factor, half of the control
subjects had a mean score below 3, the categories were
formed as follows: ‘‘low’’ (reference category) if the mean
score was 2 or less; ‘‘moderate’’ if the mean score was
between 2 and 3; and ‘‘high’’ if the mean score was 3 or more.
The FINJEM classifies the probability (proportion of exposed
workers) as well as the intensity of stressful working time
arrangements (shift or night work). For each occupation, the
intensity of stressful working time arrangements was
weighted by probability of exposure according to the
FINJEM. The time weighted mean values of the resulting
products were categorised as follows: regular daytime work
(reference category, mean score equal 0); little shift or night
work (mean score greater than 0, smaller than 0.5); moderate
to high exposure to shift or night work (mean score 0.5 or
more).

Agreement between subjects and next-of-kin
In our study, the assessment of psychosocial workplace
exposure was based exclusively on the reported job titles.
Nevertheless, differences between subjects and next-of-kin in
the recall of job titles and duration of job phases could have
introduced bias in the assessment of psychosocial work load.
To evaluate the agreement between the subjects and next-of-
kin on psychosocial work variables, in 49 interviewed control
subjects, next-of-kin were also interviewed. We calculated
kappa (k) values to compare the categorised psychosocial
workload factors derived from the control subject’s job
declarations with the corresponding factors derived from
the next-of-kin interview (see table 1). Furthermore, we used
the Wilcoxon test to compare the interval scaled mean scores
of the psychosocial work factors derived from the self
reported job titles with the corresponding mean scores based
on the next-of-kin-reported job titles. Kappa values were
greater than 0.60 for all single psychosocial workload factors
except for the ‘‘work load’’ (k=0.48). However, the median
of the interval scaled scores for the ‘‘work load’’ variable did
not significantly differ between subjects and next-of-kin
(Wilcoxon test: p=0.67). Applying the Wilcoxon test, we did
not find any significant differences. However, subjects tended
to report job histories that were connected with a slightly
higher exposure to ‘‘different working time arrangements’’ in
the FINJEM matrix than next-of-kin (p=0.08). Altogether,
there is no evidence for a systematic over- or underestimation
of psychosocial work load on the basis of the next-of-kin job
history. We nevertheless cannot totally exclude that the
presence of a demented subject in the family might have

influenced the next-of-kin report of the job titles. However,
we believe that ‘‘bare facts’’ as job titles might to a low extent
be influenced by the knowledge about the dementia status.

Characteristics of cases and control subjects
Table 2 presents the characteristics of the cases with
dementia and control subjects. The mean age at symptom
onset of cases with any dementia (n=195) was 79.5¡8.4
years; of cases having AD (n=108), 80.9¡8.4 years; of cases
having VD (n=59), 78.0¡8.0 years; and of cases with
secondary (n=25) or unclassified (n=3) dementia,
77.1¡8.7 years. The mean age of population controls
(n=122) four years prior to data collection (reference date)
was 78.1¡6.7 years; and of ambulatory controls (n=107),
72.3¡7.3 years. Of the 195 cases, 23% were male and 77%
were female. Of the 229 control subjects, 33% were male and
67% were female. About 40% of the dementia patients, but
only 2% of the population controls and 8% of the ambulatory
dementia-free controls were living at a retirement home. In
32% of the dementia cases (n=62), the dementia was
classified as severe (MMSE score ,10). The median time
interval between the end of the last job phase and the
dementia diagnosis was 17 years in men, and 24 years in
women. In control subjects, the median time interval
between the end of the last job phase and the reference date
(four years prior to the data collection) was 10 years in men,
and 21 years in women.

Data analysis
Odds ratios (OR) and 95% confidence intervals (CI) were
calculated using logistic regression analysis. As age is known
to be strongly associated with the occurrence of dementia, we
decided to adjust for age. Age was entered into the logistic
regression model in five-year categories. The residential area
of the subjects (referred to as ‘‘region’’ in this text) was
considered to be a potential confounder, because occupa-
tional exposures were suspected to differ between regions.
We controlled for the psychosocial network at age 30 as a
potential confounder because it was strongly associated with
dementia.11 All statistical analyses were adjusted for age,
region, sex, dementia in parents, education (categorised into
elementary level/no graduation, secondary school level, and
high school graduation), smoking (in pack-years), and the
psychosocial network at age 30. All covariates were included
as categorised covariates in the multivariate analyses; the
categories are shown in table 2.
The psychosocial network variable contains psychosocial

ties (marital status, number of confidants) and social
activities (number of sports activities and cultural activities
per month). Psychosocial work variables were included as
categorised variables in the logistic regression model. The
psychosocial network variable was categorised as follows:

0. (Reference category): poor psychosocial ties (being
widowed or living alone or having ,3 confidants) and
poor social activities (no sports activities and no cultural
activities)

1. Moderate psychosocial ties and/or moderate social
activities (i.e., not fitting to categories 0, 2 and 3)

2. Either high psychosocial ties (living with .3 persons or
having .10 confidants) or high social activities (sports
activities or .3 cultural activities per month)

3. High psychosocial ties and high social activities. For
more detailed information about the agreement
between the subjects and next-of-kin on psychosocial
variables, see Seidler and colleagues.11

To calculate tests for trend, the exposure scores were included
as continuous—not as categorised—variables in the logistic
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regression model. Therefore if persons fall into the same
exposure category, this does not mean that their (interval
scaled) mean score is identical. Subjects without any work
activities as well as missing values were analysed as separate
categories (results not shown here).
Firstly, we calculated the odds ratios for the single

workplace factors separating between population controls
and ambulatory control subjects. Secondly, we calculated the
odds ratios for the single psychosocial workplace factors
separately for all cases with dementia, for cases solely with
possible Alzheimer’s disease, and for cases solely with
possible vascular dementia. Thirdly, we restricted the analysis
to dementia cases without any of the following cardiovas-
cular diagnoses: myocardial infarction; angina pectoris;
stroke; transient ischaemic attacks; peripheral arterial occlu-
sive disease; hypertension.

RESULTS
Table 3 shows the odds ratios for the association between the
psychosocial workplace factors and dementia of any type,
separating between the two control groups. The results of the
data analysis including only population controls (table 3, left
column) were comparable with the results including only
ambulatory dementia-free control subjects (table 3, right
column), with two exceptions. Firstly, the odds ratios (OR)
for perceived risks for error at work were markedly higher for
the comparison between all cases with dementia and
ambulatory controls than for the comparison between cases
and population controls. Secondly, restriction of the analysis
to population controls led to a statistically significant
association between high work load and dementia. Because
of the rather good agreement between the two control
groups, we combined both control groups in the final analysis
to increase the power of the study.
Table 4 shows the odds ratios for the association between

the psychosocial workplace factors and dementia of any type,
for cases solely with possible Alzheimer’s disease, and for
cases solely with possible vascular dementia. Patients with
dementia of any type were less likely to have experienced
challenging working conditions: the relative risk as assessed
by the odds ratio (OR) of having a dementia of any type
(table 4, left column) was 0.5 (95% CI 0.3 to 0.9) for subjects
with high challenge at work (time weighted mean score of
.3.5 to ,4.5) compared to subjects with low to moderate
challenge at work (mean score of 3.5 or less). Two control
subjects, but no dementia cases were classified as having had
very high challenge at work (mean score of 4.5 or more).
When only cases with possible Alzheimer’s disease were
included in the analysis (table 4, middle column), the odds
ratio for high (versus low to moderate) challenge at work
decreased to 0.3 (95% CI 0.2 to 0.7); the OR was 0.5 (95% CI
0.2 to 1.1) when the analysis was restricted to cases with
vascular dementia (table 4, right column).
Control possibilities at work were significantly lower in

dementia cases of any type than in control subjects (p for
trend=0.02); the OR for high control possibilities at work
(time weighted mean score of .3.5 to ,4.5) versus low to
moderate control possibilities at work (time weighted mean
score 3.5 or less) was 0.5 (95% CI 0.3 to 1.1). When only cases
with possible vascular dementia were included in the
analysis, the negative association with control possibilities
remained statistically significant (p for trend=0.03); the
negative association between possible Alzheimer’s disease
and control possibilities at work approached statistical
significance (p for trend=0.10). Working under high
perceived risks for error was also associated with the
diagnosis of dementia in general (p for trend=0.001) as
well as with possible Alzheimer’s disease (p for
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trend=0.009) and with vascular dementia (p for
trend=0.004) alone.
The relation between the social demands at work and the

diagnosis of dementia of any type was of borderline statistical
significance (p for trend=0.05); the OR for subjects with
very high social demands at work (mean score of 4.5 or more)
compared with those who had low to moderate social
demands at work was 0.2 (95% CI 0.04 to 1.3). When the
analysis was restricted to patients with Alzheimer’s disease,
the social demands at work lost its statistical significance (p
for trend=0.19). Vascular dementia alone was significantly
associated with low social demands at work (p for
trend=0.01).
The following psychosocial work factors were neither

significantly associated with dementia in general nor with
any specific type of dementia: social climate at work; work
load; supervisor support; working time arrangements.

When the analysis was restricted to dementia cases
without any cardiovascular diagnoses (not shown), moderate
to high challenge at work was significantly negatively asso-
ciated with dementia. Furthermore, there was a significant
positive dose-response relation between the work load as well
as the risks for error at work and the dementia diagnosis. In
contrast to the analysis of the whole case group, restriction to
the cases without cardiovascular disease led to a significant
positive association between the social climate at work as
well as between moderate to high social demands and
dementia, but not between very high social demands and
dementia.

DISCUSSION
This is the first study to examine the relation between psy-
chosocial workplace factors and dementia. The results of this
study indicate a potential protective effect of psychosocial

Table 3 Comparison of dementia cases with population controls and with ambulatory controls, separately

Variable C %

Dementia cases (n = 195) v population
controls (n = 122)

Dementia cases (n = 195) v ambulatory
controls (n = 107)

R
Adj.
OR� 95% CI R %

Adj.
OR� 95% CI

Challenge at work (time weighted mean score on a
composite scale 1–5)

(3.5 64 32.8 27 32.8 1.0 – 25 23.4 1.0 –
.3.5, ,4.5 98 50.3 77 63.1 0.5 0.2 to 1.0 65 60.7 0.4 0.2 to 1.0
>4.5 – – – – – – – – – –
p for trend* p=0.03 p =0.1

Social climate at work (time weighted mean score on a
composite scale 1–5)

(3.5 81 41.5 55 45.1 1.0 – 51 47.7 1.0 –
.3.5, ,4.5 81 41.5 49 40.2 1.4 0.7 to 2.6 41 38.3 1.6 0.8 to 3.1
>4.5 – – – – – – – – – –
p for trend* p=0.47 p =0.24

Control possibilities at work (time weighted mean score
on a composite scale 1–5)

(3.5 32 16.4 18 14.8 1.0 – 10 9.3 1.0 –
.3.5, ,4.5 130 66.7 86 70.5 0.6 0.3 to 1.4 82 76.6 0.5 0.2 to 1.2
>4.5 – – – – – – – – – –
p for trend* p=0.44 p =0.02

Work load (time weighted mean score on a composite
scale 1–5)

(2.0 22 11.3 19 15.6 1.0 – 11 10.3 1.0 –
.2.0, ,3.0 62 31.8 47 38.5 1.5 0.5 to 4.2 48 44.9 0.7 0.2 to 2.1
>3.0 78 40.0 38 31.1 3.8 1.3 to 11.0 33 30.8 1.8 0.6 to 5.7
p for trend* p=0.26 p =0.23

Perceived risks for error at work (time weighted mean
score on a composite scale 1–5)

(2.0 105 53.8 72 59.0 1.0 – 60 56.1 1.0 –
.2.0, ,3.0 39 20.0 21 17.2 0.9 0.4 to 2.1 24 22.4 1.1 0.4 to 2.6
>3.0 18 9.2 11 9.0 1.2 0.4 to 3.9 8 7.5 3.4 1.0 to 11.8
p for trend* p=0.08 p =0.001

Social demands at work (time weighted mean score on a
composite scale 1–5)

(3.5 114 58.5 72 59.0 1.0 – 59 55.1 1.0 –
.3.5, ,4.5 45 23.1 27 22.1 1.6 0.7 to 3.3 29 27.1 1.0 0.5 to 2.1
>4.5 3 1.5 5 4.1 0.4 0.1 to 2.6 4 3.7 0.3 0.05 to 2.4
p for trend* p=0.81 P = 0.06

Supervisor support (time weighted mean score on a
composite scale 1–5)

(3.5 33 16.9 20 16.4 1.0 – 15 14.0 1.0 –
.3.5, ,4.5 125 64.1 82 67.2 0.7 0.3 to 1.7 77 72.0 0.7 0.3 to 1.6
>4.5 – – – – – – – – – –
p for trend* p=0.28 p =0.28

Working time arrangements (time weighted mean score
on a scale 0–2)

0 22 11.3 11 9.0 1.0 – 8 7.5 1.0 –
.0, ,0.5 119 61.0 79 64.8 0.8 0.3 to 2.1 72 67.3 1.0 0.3 to 3.2
>0.5 21 10.8 14 11.5 0.9 0.2 to 3.4 12 11.2 1.2 0.3 to 5.0
p for trend* p=0.32 p =0.13

C, cases; R, control group subjects.
In the assessment of the time weighted mean score of psychosocial exposures, probands with ,10 years estimable worktime were excluded from analysis.
*To calculate tests for trend, the exposure scores were included as continuous variables in the logistic regression model.
�Adjusted for age, region, sex, dementia in parents, education, smoking (pack-years), and psychosocial network at age 30.
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work factors—especially of a high challenge at work and high
control possibilities—on dementia. In our study, odds ratios
do not substantially differ between possible Alzheimer’s
disease and possible vascular dementia. However, as only in a
minority of cases is the differential diagnosis based on
neuroimaging, we cannot exclude misclassification of the
type of dementia.
As in Germany almost 80% of all persons aged 70–79 years

consult a general practitioner at least once a year,16 we believe
that our case recruitment procedure can be regarded as
roughly population based. However, about 20% of persons
aged 70–79 years either do not regularly seek any medical
advice or do exclusively consult specialists. These persons are
not included in our case group, but in our population control
group. They might differ from persons who regularly consult
a general practitioner with respect to social, psychosocial, or
lifestyle factors. Moreover, control subjects that agreed to
participate in our study (61%) might differ from persons who
refused to participate with respect to social status, ‘‘activity
level’’, and state of health. By choosing ambulatory patients
of general practitioners as a second control group we
therefore tried to minimise potential selection bias through
the case recruitment procedure and through selective partici-
pation of population controls. The response rate (90%) was
high among ambulatory control subjects; furthermore, as
with the included dementia cases, these ambulatory controls
regularly consulted a general practitioner. Because of the
rather good agreement between the two control groups, we
decided to combine both control groups in the final analysis.
Our study shows good agreement between the control

subjects’ and the surrogate informants’ reports on job titles
and duration, leading to a high concordance in psychosocial
work factors classified by the FINJEM. There is no evidence
for a systematic over- or underestimation of psychosocial
work load on the basis of the next-of-kin job history. When
only cases with partner interviews (n=42) where included in
the analysis, this did not fundamentally influence the results.
The association between challenge at work and dementia as
well as the association between control possibilities and
dementia remained statistically significant. Risks for error at
work and social demands at work lose their significant
relation with dementia; however, numbers were small.
Altogether, differential misclassification between cases and
control subjects seems to be unlikely.
Nonetheless, the JEM approach can be criticised as it

specifies psychosocial work factors only crudely and therefore
leads to substantial non-differential misclassification.
However, this potential bias would tend to lead to an
underestimation of the ‘‘true’’ relative risks. In spite of the
crude assessment, which usually leads to decreased study
power, we were able to detect statistically significant risk
differences.
Several previous studies have revealed a relation between

blue collar work and dementia.17–21 The mechanism of this
relation remains unexplained. A potential aetiological rele-
vance to dementia of specific substances has been discussed
in the literature, such as, for example, solvents22 or
aluminium.23 However, up to now there has been no
convincing evidence for a toxicological explanation of the
relation between blue collar work and dementia. Our finding
of a potential causal relation between psychosocial work
factors and dementia could provide an explanation for the
link between blue collar work and dementia.
Different pathological mechanisms have been discussed in

the literature to explain the increased dementia risk in poorly
educated people or in persons with a poor psychosocial
network;11 these pathological mechanisms could also explain
the potential aetiological role of poor psychosocial work
factors. According to the brain reserve hypothesis, ‘‘cognitive

inactivity’’ in blue collar occupations with monotonous tasks
might decrease the synaptic reserve. Clinical symptoms might
begin to appear when the number of synapses falls below a
threshold level or when acute stressors exceed the brain’s
capacity to respond effectively.24

However, besides a causal relation between psychosocial
work factors and dementia—at least in the sense of an earlier
clinical manifestation of dementia—some alternative expla-
nations for our findings must be considered. Having held
challenging jobs with high social demands might just
indicate high individual capacities to cope with intellectually
challenging activities. According to the brain reserve hypoth-
esis, in persons with high individual capacities the diagnosis
of a clinically manifest dementia might be delayed.25

Furthermore, one has to take into consideration the
potential role of cardiovascular disease as the ‘‘connecting
link’’ between psychosocial factors and dementia. Work
related stress has been reported to be associated with
cardiovascular disease,26 27 and cardiovascular disease is
associated with increased risk of dementia. If cardiovascular
disease constituted the ‘‘connecting link’’ between psycho-
social factors and dementia, one would expect the risks to be
more pronounced for vascular dementia than for Alzheimer’s
disease. However, in accordance with Verghese and collea-
gues,28 our study results are similar for possible Alzheimer’s
disease and possible vascular dementia. To further elucidate
this potential pathophysiological pathway, we have restricted
the analysis to dementia cases without any cardiovascular
diagnoses. Because of the small numbers (n=46 dementia
cases without cardiovascular disease), the results of this sub-
analysis have to be interpreted with caution. However, the
results do not support the hypothesis of cardiovascular
disease constituting the connecting link between work
related stress and dementia.
As a further explanation of our findings, decades before a

dementia becomes clinically manifest, preclinical symptoms
of dementia might influence the choice of occupation and the
career. Persons with preclinical dementia symptoms might
have greater difficulty in performing challenging jobs with
high control possibilities. To distinguish between these
alternative explanations, further pathological knowledge
about the preclinical course of dementia is required.
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