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ABSTRACT

In this population-based prospective study, we examined the association of job demand-control
combinations with dementia, and explored the roles of Apolipoprotein E epsilon4 (APOE £4) and work
duration in this association. A total of 2,579 dementia-free individuals aged 60+ years from Sweden were
followed over 12 years. Dementia diagnosis was made by physicians. Lifelong occupational experience was
collected, and job demands and control were assessed using a psychosocial job-exposure matrix. Data were
analyzed using multivariate Cox proportional hazard models. During the follow-up, 282 people developed
dementia. Passive jobs (low control/low demands) were related to a higher risk of dementia compared with
active jobs (high control/high demands) among the younger-old (aged <72 years), but not among the older-
old (aged 278 years). Among the younger-old, compared to those with no passive job experience, those with
11+ years in passive jobs had a higher dementia risk. The joint-effect analyses showed that APOE €4 carriers
with passive jobs had an even higher risk of dementia compared to APOE €4 non-carriers with active jobs.
These findings suggest that passive jobs are related to a higher dementia risk among the younger-old. APOE
€4 and long work duration may amplify the impact of passive jobs on dementia.

INTRODUCTION

Dementia is a multifactorial disorder characterized by
progressive deterioration in multiple cognitive domains
severe enough to interfere with daily functioning [1].
Worldwide, around 50 million people are living with
dementia, and the number is projected to multiply in the
coming decades [2]. Genetic susceptibility and
environmental factors (e.g., psychosocial and lifestyle
factors), as well as their interaction over the lifespan,
contribute to the pathological process and clinical
expression of the disease [1].

Epidemiological studies have related psychosocial
working conditions to late-life cognition and dementia,
but the evidence is still limited. One of the most
prominent models to evaluate psychosocial work
environment is the job demand-control model [3]. This
model is based on two components, job control and job
demands, and subsequently generates demand-control
combinations. Job control refers to the extent of
autonomy to make decisions and utilize skills in
conducting work tasks, whereas job demands represent
psychological demands, mental workload, and time
restrictions for completing the excessive amount of
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work. High strain (high demands/low control) refers to
a stressful work scenario that may affect the brain
through the stress response [4]. Passive jobs (low
demands/low control), on the other hand, entail lack of
motivation and mental stimulation, and may be
detrimental for learning capacity and cognitive
performance [3]. Both high strain and passive jobs have
been associated with worse cognitive function in late
life [5-7]. Studies focusing on dementia reported that
low job control increased the risk of dementia [8-11],
but no association between job demands and dementia
was observed in one study [12]. In a previous study we
reported the relationship of high strain and passive jobs
to a higher risk of dementia using data from the
Kungsholmen Project (KP) [10].

The Apolipoprotein E epsilond (APOE ¢4), an
important genetic risk factor for dementia, has been
found to modify the association between environmental
factors and dementia [13, 14]. However, the interaction
between psychosocial working conditions and APOE ¢4
to dementia has rarely been investigated. Recently, one
study showed that low job control modified the
association between APOE ¢4 and dementia [11].

Moreover, when examining working conditions in
relation to late-life cognitive function and dementia, it is
essential to consider the duration of work throughout
working life [15]. Studies on job demands and control
and dementia have attempted to take into account work
duration, either by assessing the longest-held job [9, 10]
or by weighing each occupation in life against its
duration [8]. Despite this, the impact of demand-control
status, and its duration, on dementia risk has not been
fully identified.

In the current study, we used a different study
population that, compared to the KP cohort, not only
has a larger sample and longer follow-up time, but also
has more diversity with respect to age/birth cohort and
the access to genetic information. We aimed to 1)
examine the association between job demand-control
status and dementia, 2) verify the working conditions-
APOE ¢4 interaction, and 3) investigate whether longer
work duration amplifies the impact of detrimental
working conditions on dementia.

RESULTS

Characteristics of the study population

Of the 2,579 participants at baseline (mean age
72.7£10.4), 1,602 (62%) were women. People who had
worked in passive jobs were less educated and with lower
early-life socioeconomic status (SES), and more likely to
have heart diseases. Those with active jobs were younger,

more likely to be men and engage in leisure activities, and
had a higher baseline Mini-Mental State Examination
(MMSE) score. No difference was observed in APOE
allelic status across demand-control categories (Table 1).
We observed a similar pattern when comparing
characteristics of participants in the two age cohorts, the
younger-old (aged <72 years) and the older-old (aged >78
years), separately (Supplementary Tables 1 and 2).

Over the 12 years of follow-up (mean 8.8+3.7 years;
22,636 person-years), 282 participants developed
dementia (151 Alzheimer’s type, 32 vascular, 41 mixed
and 58 other types of dementia), of which 63 were
younger-old and 219 were older-old. In both groups,
incident dementia cases were less educated, more likely to
carry APOE ¢4, and had a lower baseline MMSE score.
Among the younger-old, cases were older and more likely
to have heart diseases (Supplementary Table 3).

Psychosocial working conditions, APOE &4, and
dementia

In the entire study population, demand-control status of
the longest-held job was not significantly related to
dementia. After stratified by age, we found that passive
jobs - compared with active jobs - were associated with
an increased risk of dementia among the younger-old
individuals, but not among the older-old (Table 2).
When job demands and job control were treated as
separate  exposures, no statistically significant
association of job control or job demands with dementia
was observed (Supplementary Table 4).

In addition, we detected a multiplicative interaction
between passive jobs and APOE &4 with respect to
estimating dementia risk among the younger-old
(p<0.05), but not among the older-old. No statistically
significant interaction between working conditions and
sex, education, or early-life SES was found. In the joint
effect analyses among the younger-old, APOE &4
carriers with passive jobs had a higher risk of dementia,
as compared to APOE &4 non-carriers with active jobs
(HR 8.21, 95% CI 2.91-23.15) (Figure 1).

Duration of passive jobs throughout working life
and dementia

Since passive job was the only demand-control category
to be associated with dementia, we focused on this
category in analyses regarding duration of work in
relation to dementia. As in our study population the
median duration spent in passive jobs was ten years, we
created a three-category variable: zero, less than or
equal to ten, and more than ten years. Following the
same stratified analyses, among the younger-old, in
comparison with people with no passive job at all
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Table 1. Characteristics of study population by demand-control status of the longest-held job.

e Active Low Strain High Strain Passive
Characteristics p
n=1611 n= 421 n=292 n=255
Age (years) 71+10 75 + 10* 74 +10* 77 £11* <0.001
Female sex 915 (56.8) 316 (75.1) 199 (68.2) 172 (67.5) <0.001
Education
Elementary 107 (6.6) 84 (20.0) 61 (20.9) 125 (49.0) <0.001
High school 725 (45.0) 276 (65.6) 172 (58.9) 113 (44.3)
University 779 (48.4) 61 (14.5) 59 (20.2) 17 (6.7)
Physical leisure activity
Low 296 (19.8) 86 (23.3) 49 (19.4) 47 (22.4)
Moderate 784 (52.6) 213 (57.7) 135 (53.3) 131 (62.4) <0.001
High 411 (27.6) 70 (19.0) 69 (27.3) 32 (15.2)
Mental leisure activity
Low 490 (33.6) 168 (47.1) 109 (44.7) 114 (55.3)
Moderate 554 (37.9) 131 (36.7) 88 (36.1) 69 (33.5) <0.001
High 416 (28.5) 58 (16.2) 47 (19.2) 23 (11.2)
Social leisure activity
Low 874 (59.2) 243 (66.9) 142 (57.3) 138 (66.7)
Moderate 371 (25.1) 80 (22.1) 68 (27.4) 42 (20.3) <0.05
High 232 (15.7) 40 (11.0) 38 (15.3) 27 (13.0)
Early-life SES
Low 513 (33.2) 187 (47.1) 137 (49.5) 141 (58.8)
Intermediate 506 (32.7) 109 (27.5) 69 (24.9) 62 (25.8) <0.001
High 528 (34.1) 101 (25.4) 71 (25.6) 37 (15.4)
Heart diseases 335 (20.8) 125 (29.7) 66 (22.6) 87 (34.1) <0.001
APOE ¢4 carriers 450 (29.3) 110 (28.1) 78 (28.5) 67 (28.4) 0.97
MMSE score 29.0£1.3 28.4+1.8* 28.6 £ 1.6* 27.9+£2.1* <0.001

Data are presented as mean * standard deviations or number (proportion %).
Heart diseases include atrial fibrillation, ischemic heart disease, heart failure, cardiac valve disease, bradycardias and

conduction diseases.

Abbreviations: SES, socioeconomic status; APOE €4, apolipoprotein E €4; MMSE, Mini-Mental State Examination.
Missing data: Physical leisure activity=256, Mental leisure activity=312, Social leisure activity=284, Early-life SES=118, APOE

€4=141, MMSE=10.

* Pairwise mean comparison using Bonferroni correction: p<0.05 (reference group was active job).

during their entire working lives, those who had worked
in passive jobs for more than ten years demonstrated an
increased risk of dementia (HR 2.54, 95% CI 1.21-5.35)
(Figure 2). No association between duration of passive
jobs and dementia was found among the older-old
(Supplementary Figure 1). All sensitivity analyses
produced similar results to those from initial analyses.

DISCUSSION

In this population-based cohort study, the Swedish
National Study on Aging and Care-Kungsholmen
(SNAC-K), we found that passive jobs were associated
with a higher risk of dementia among the younger-old
(aged <72 years), but not among the older-old (aged

>78 years). Among the younger-old, there was an
interaction between APOE ¢4 and passive jobs in terms
of dementia occurrence. Having long duration of more
than ten years in passive jobs was related to a higher
dementia risk.

While previous studies reported that low control [8, 9,
11] or low demands [8] were associated with an
increased risk of dementia, none of them tested the
relationship of job demands and control to dementia
using categories in accordance with the demand-control
model. Our finding that passive jobs, which include
both low control and low demands, were related to an
increased risk of dementia was also observed in our
previous work using the KP population [10]. Passive
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Table 2. Hazard ratios (HRs) and 95% confidence intervals (Cls) of incident dementia associated with demand-control
categories among the total sample and among two age cohorts.

Model 12 Model 2°
Job category N No. of cases
HR (95% CI) p HR (95% CI) p

Overall

Active 1611 151 Ref. Ref.

Low strain 421 55 1.11 (0.80-1.53) 0.54 1.07 (0.77-1.50) 0.67

High strain 292 37 1.05 (0.72-1.53) 0.80 1.03 (0.70-1.53) 0.87

Passive 255 39 1.02 (0.69-1.49) 0.93 1.01 (0.68-1.49) 0.96
Aged <72

Active 1064 40 Ref. Ref.

Low strain 196 10 0.85 (0.41-1.76) 0.66 0.77 (0.36-1.66) 0.50

High strain 158 4 0.40 (0.12-1.30) 0.13 0.39 (0.12-1.29) 0.12

Passive 98 9 2.36 (1.09-5.15) <0.05 2.50 (1.10-5.67) <0.05
Aged >78

Active 547 111 Ref. Ref.

Low strain 225 45 1.11 (0.77-1.59) 0.59 1.07 (0.74-1.56) 0.72

High strain 134 33 1.23(0.82-1.84) 0.31 1.16 (0.76-1.77) 0.50

Passive 157 30 0.92 (0.60-1.42) 0.71 0.90 (0.58-1.41) 0.65

2 Adjusted for age, sex, and education; ® Adjusted for age, sex, education, heart diseases, leisure activity engagement, and

early-life socioeconomic status.

jobs were also linked to poorer cognitive function in
later life [5-7]. In the SNAC-K cohort we found that
passive jobs were associated with accelerated cognitive

decline [7].
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One of the biological mechanisms that underlies the link
of passive jobs to poor cognitive function and dementia
may be related to limited cognitive reserve. The concept

of cognitive reserve suggests that the brain tends to

!

n

°
Active job Active job Passive job Passive job
APOE €4- APOE &4+ APOE £4- APOE &4+
712 315 62 31
21 15 2 6

Figure 1. Joint effect of demand-control status and APOE €4 on incident dementia among adults aged <72 years. Hazard ratios
(HRs) and 95% confidence intervals (Cls) derived from Cox regression model adjusted for age, sex, education, heart diseases, leisure activity
engagement, and early-life socioeconomic status. APOE €4, apolipoprotein E €4.
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actively cope with brain changes by using preexisting
neuronal processing approaches or by generating
compensatory networks to maintain cognitive function
[16]. Having a passive job infers a lack of motivation
and mental stimulation at work, which in turn may fail
to preserve neuronal activity or to provide com-
pensatory networks necessary to maintain cognitive
function during brain changes. In addition, having a
passive job could also be perceived as a source of stress
due to the lack of development and self-efficacy [17].
The hypersecretion of glucocorticoid hormone from
stress response has been suggested to be detrimental to
the brain and cognition [4].

In the current study, we found that passive jobs
increased the risk of dementia due to APOE ¢4. This is
in line with the previous study showing that low control,
a component of passive jobs, magnified the impact of
APOE ¢4 on dementia [11]. Similarly, an interaction
was also observed between passive jobs and APOE &4
among the younger-old participants in our previous
work focusing on cognitive decline [7]. APOE &4 has
been associated with the accumulation of neurofibrillary
tangles and neuritic plaques [18], and might entail an
increased neuronal vulnerability to environmental
factors. APOE ¢4 carriers have been reported to be more

susceptible to environmental risk factors for dementia,
including smoking, heavy alcohol consumption,
physical inactivity, and high intake of saturated fats
[13]. On the other hand, it has been shown that
education, job complexity, leisure activities, and social
network may attenuate the genetic risk of dementia due
to APOE €4 [14], possibly by enhancing cognitive
reserve and reducing stress levels. Similarly, in this
study, active jobs appeared to nullify the detrimental
effect of genetic predisposition, as the risk of dementia
among APOE ¢4 carriers with active jobs was similar to
that of the non-APOE &4 carriers with active jobs.

Interestingly, the results from SNAC-K and KP seemed
to go in different directions. In the KP population
comprising older adults aged 75+ years during 1987-
1989, we found a relationship between high strain and
passive jobs and dementia [10]. By contrast, no
association was shown between these working
conditions and dementia among the older-old
individuals of the SNAC-K population (aged 78+ years
during 2001-2004). The discrepancy between results
from KP and SNAC-K may have several explanations.
As previously noted, passive jobs indicate demotivation
and insufficient mental stimulation at work and have
been associated with low cognitive reserve [16],
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Figure 2. Hazard ratios (HRs) and 95% confidence intervals (Cls) of incident dementia associated with duration of passive
jobs among adults aged <72 years. Cox regression model was adjusted for age, sex, education, heart diseases, leisure activity

engagement, and early-life socioeconomic status.
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whereas education acts as a shield against dementia
by inducing cognitive reserve [19]. As the educational
level of the older-old with passive jobs in SNAC-K
was higher than that in KP, the connection of passive
jobs to dementia might have been attenuated by more
education. On the other hand, high strain represents a
stressful work scenario and may be linked to dementia
through cardiovascular disease (CVD) [19, 20]. The
structure of the Swedish labor market has been
reformed since the 1960s [21], and there have been
ongoing efforts from the Work Environment
Authority to improve working conditions since the
1970s [22]. Therefore, working conditions in Sweden
may have changed, or possibly improved, over the last
decades. Moreover, there has been an improvement in
the control of CVD and a reduction in vascular risk
factors between the 1980s and early 2000s in the
Swedish population [23, 24]. Thus, as a result of
changes in the work environment and cardiovascular
risk factors, the impact of high strain on dementia
may have become weaker in the SNAC-K population,
as compared with the KP population. Taken together,
the discrepancy between findings from the KP (year
1987-1989) and SNAC-K (year 2001-2004) may
imply potential cohort effects on the association
between working conditions and dementia in the
Swedish population over twenty years. Nevertheless,
more studies from different disciplines, including
medical and social sciences, are needed to confirm the
cohort effects that we speculated here.

There are other possible explanations for the association
between passive jobs and dementia being limited to the
younger-old participants. There might be a limited time
window beyond working life, during which previous
exposure to psychosocial working conditions can be
related to health outcomes in later life [15]. One study
found that higher work stress, characterized by a
constant rush, increased the risk of dementia among the
younger-old (mean age 71 years), but not among the
older-old (mean age 78 years) [25]. To our knowledge,
the current study is the first to identify such a time
window using the demand-control model. As the
majority of participants retired at the age of 65, our
results may suggest that working conditions are only
related to dementia occurrence within approximately ten
years after retirement. The other possible explanation
for this result may be survival bias. Passive jobs have
been associated with increased mortality [26], therefore
survivors among the older-old with passive jobs might
be more resilient and less likely to develop dementia.
While we also identified dementia cases among
deceased subjects, the survival issue may have been
partially addressed here. In addition, the higher
heterogeneity among older-old dementia cases could
result from a more complex combination of risk factors

and chronic conditions [27], which may dilute the effect
of a single psychosocial factor on dementia.

The current study explored how long it takes for the
cumulative effect of passive jobs to impact dementia. A
threshold of ten years of work in passive jobs was
detected. This supports the hypothesis that unfavorable
working conditions may become harmful to health
when the exposure is long-lasting or repeated [15].
Future studies concerning job demands and control and
dementia should address the role of duration of
exposure, while also confirming the cumulative
exposure threshold that we observed here.

The strengths of this study include the prospective design
with a large population-based sample, the comprehensive
source for a clinical diagnosis of dementia, and the
availability of genetic data. The lifelong occupational
information enabled assessment of job demand and
control from different chronological perspectives,
including the longest-held job and total years spent in
different working conditions across the life span. The
individual predispositions (i.e., education and early-life
SES) that might preselect participants into occupations
were also considered. Additionally, by replicating our
previous study using a cohort from the same region
twenty years later, we demonstrated the potential cohort
effect on the work-dementia association.

The following limitations should be considered. First
and foremost, our results from the stratified analyses
should be interpreted with caution considering the small
number of subjects and cases in the strata, especially
among the younger-old age cohorts and APOE &4
carriers. Second, lifelong career information was self-
reported retrospectively, which could introduce
information bias. To address the issue of mis-
classification, sensitivity analyses were conducted using
the most recent, rather than longest-held occupations.
We also excluded participants with potential cognitive
impairment or preclinical dementia, and the results
remained similar. Third, we relied on a psychosocial
job-exposure matrix to measure job demands and
control. Despite the reported reliability and validity of
this matrix [28], variabilities in individuals’ perception
on working conditions or job characteristics within
occupations were not taken into account. But this
approach may reduce self-reporting bias. Fourth, the
self-selected participation of the older-old individuals
may have resulted in underestimating the association
between working conditions and dementia among this
age group. Finally, the higher proportion of people in
active jobs, as well as the higher frequency of APOE ¢4
of the SNAC-K sample compared to other Western
populations [29], may have limited the generalizability
of our findings.

WWW.aging-us.com

3735

AGING



In conclusion, our study shows that psychosocial
working conditions, in terms of passive jobs, are related
to a higher risk of dementia among the younger-old
adults. APOE €4 and long work duration seem to
enhance the impact of such negative work scenario on
dementia occurrence. Considering the sample size of
younger-old individuals in our study, more studies are
warranted to confirm the link of job demand-control
status to dementia and the modifying effect of APOE ¢4
allele.

MATERIALS AND METHODS
Study population

The study population was from the SNAC-K, an
ongoing, population-based observational  survey,
comprised of a random sample of individuals aged 60
years and older living in Stockholm’s Kungsholmen
district [30]. At baseline (2001 to 2004), subjects were
grouped into eleven age cohorts, with an interval of six
years between the younger age cohorts (60, 66, and 72
years old), and three years between the older cohorts
(78 years and older). Follow-up examinations were
carried out every six years for the younger age cohorts
and every three years for the older age cohorts. Of the
4,590 individuals who were alive and eligible, 3,363
(73.3%) attended the baseline examination. Of these, we
excluded prevalent dementia cases (n=310), those who
were alive but refused to attend the follow-up
examinations (n=368), and those with a developmental
disorder (n=1) or with missing occupational information
(n=105). Thus, there were 2,579 participants remaining
in the current study, with follow-up data up to 2016. A
flow chart of the study participation can be seen in
Supplementary Figure 2.

All waves of the SNAC-K study complied with the
ethical standards of the Helsinki Declaration and were
approved by the Karolinska Institutet Ethics Committee
and the Regional Ethics Review Board in Stockholm,
Sweden. Written informed consent was obtained from
all participants or their next of kin.

Data collection

SNAC-K data collection followed a structured protocol
at baseline and all follow-ups (available at http://www.
snac-k.se/). Information on demographic factors (age,
sex, and education), occupational experience, lifestyle
factors, early-life SES, and current medical conditions
and medication use were collected through interviews
and clinical examinations by nurses and physicians.
Peripheral blood samples were obtained from all
participants. Global cognitive function was evaluated
using the MMSE conducted by physicians.

Assessment of psychosocial working conditions

Lifelong occupational information including employer,
job title, task and time span of the most recent job and
four longest-held jobs was collected at baseline [30].
Each occupation was issued a 3-digit code in
accordance with the Nordic occupation classification.
Levels of job control and demands in each job were
assessed through a validated psychosocial job-exposure
matrix [28], which was constructed based on data from
the Swedish Work Environment Survey, for men and
women separately. This matrix has been used in other
studies on the association between demand-control
conditions and a variety of outcomes, including CVD,
diabetes, and dementia [10, 31, 32].

In the matrix, job control and demands scores ranged
from 0 to 10, with the higher scores indicating higher
levels. The median scores of job control (6.8 for men;
5.8 for women) and job demands (6.1 for men; 6.2 for
women) in the matrix were used to dichotomize these
two dimensions. Further, we generated four demand-
control categories: high strain (low control and high
demands), low strain (high control and low demands),
passive job (low control and low demands), and active
job (high control and high demands).

Diagnosis of dementia

Dementia is a broad term used to describe different
conditions affecting the brain, and there are a number of
subtypes. In the current study, we focused on dementia
of any type, including neurodegenerative and vascular
forms. At baseline and all follow-ups, dementia was
diagnosed following the Diagnostic and Statistical
Manual of Mental Disorders, 4™ Edition criteria.
Following a validated three-step procedure, the first
physician made the preliminary diagnosis based on
interviews, clinical examinations, and cognitive testing,
and then a reviewing physician made the second
diagnosis. In case of disagreement, a third opinion from
a senior neurologist was sought to reach a concordant
diagnosis. For those who died before the subsequent
follow-up examination, incident dementia was
diagnosed by physicians through an extensive review of
medical records, discharge diagnoses, and death
certificates.

Covariates

The highest degree of education achieved was recorded
as elementary, high school, and university. According to
a previous report [33], current engagement in leisure
activities (including mental, social and physical) was
categorized into three levels as low, moderate, and high.
Early-life SES was assessed using occupation of
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participant’s  father and categorized into low,
intermediate, and high. APOE genotypes were identified
using a microsequencing method (AffiGen APOE,
Sangtec Medical) based on a polymerase chain reaction
with biotinylated primers. APOE allelic status was
dichotomized as any &4 carriers and €4 non-carriers.
Heart diseases, including atrial fibrillation, ischemic
heart disease, heart failure, cardiac valve disease,
bradycardias and conduction diseases, were ascertained
by means of clinical examinations, medical history or
current drug use, and the link to the Swedish National
Patient Register.

Statistical analysis

Baseline characteristics between participants with
different demand-control categories were compared
using Chi-square () or one-way ANOVA followed by
pairwise comparison with Bonferroni correction. We
also examined differences between incident dementia
cases and non-cases.

In accordance with previous studies, job demands and
control in the longest-held job were chosen to be the
primary exposures. Cox proportional hazards regression
models were used to estimate the hazard ratios (HRs) and
95% confidence intervals (95% Cls) of dementia in
relation to job control, job demands, and demand-control
combinations. Follow-up time was calculated from the
date of baseline examination until date of death or date of
last examination for dementia-free individuals. For
incident cases, the date of dementia diagnosis was either
the date of examination or the date of death. The
proportional hazard assumption was tested by regressing
the scaled Schoenfeld’s residuals against survival time.
No violation of proportionality was detected.

Statistical interactions between demand-control status
and APOE genotype, as well as sex, education, and
early-life SES, with respect to estimating dementia risk,
were tested by introducing interaction terms in the
model. To test the joint effect of occupational status and
APOE ¢4 on dementia, we created an eight-category
indicator variable by cross-tabulating four job
categories (i.e., high strain, low strain, passive job, or
active job) and two APOE genotypes (i.e., presence or
absence of €4).

Further, to assess the association of cumulative
exposure to demand-control conditions with dementia,
we calculated total years spent in each demand-control
category based on the duration of the five jobs (i.e., the
most recent job and four longest-held jobs). For each
job category, duration of work was categorized into
zero years, less than or equal to median years of work,
or greater than median years of work.

Stratified analyses were carried out by two age cohorts,
the younger-old (aged <72 years) and the older-old
(aged >78 years), for several reasons. First, the younger-
old and older-old individuals are generally at different
degrees of dementia risk because of age [2]. Second, the
work exposure was more recent among the younger-old
than the older-old, while older-old dementia cases have
higher heterogeneity which could result from a more
complex combination of risk factors and chronic
conditions [27]. Thus, it is plausible to hypothesize that
the relationship between working conditions and
dementia may differ between the two age groups. Third,
we previously reported the association of demand-
control status with dementia in the KP population,
which consisted of people aged 75+ years living in the
same geographical area of the SNAC-K population
twenty years ago. We pondered whether the association
between working conditions and dementia in the older-
old has changed considering the ongoing changes in
education, labor market and awareness of disease
prevention in the Western societies [19—24]. Comparing
the job-dementia relationship between the older-old in
SNAC-K and participants in KP might help examine the
cohort effects on this association.

All the analyses were first adjusted for age, sex and
education, and additionally controlled for heart diseases,
leisure activity engagement, and early-life SES.

Several sensitivity analyses were carried out. First, we
excluded individuals who had an MMSE score lower
than 24 at baseline or who were diagnosed with
dementia during the first three years of follow-up
(n=166). Then, we repeated the analyses where baseline
MMSE score was additionally controlled for. This was
to minimise information bias due to poor cognition, as
well as to take into consideration the potential reverse
causality. Second, people aged 60 years and working at
baseline (n=464) were excluded to eliminate the
potential impact of current job on dementia. Third, since
the majority of people retired at the age of 65,
participants who took early retirement (i.e., retired
before the age of 65) due to disability, life plan, or other
reasons (n=25) were excluded. This was done because
their characteristics are more heterogeneous and less
generalizable to the majority of older adults in Sweden.
Fourth, we excluded those diagnosed with dementia
after death (n=67) to eliminate diagnostic bias. Fifth, we
also assessed working conditions using the most recent
job to reduce potential recall bias. Finally, we
performed multiple imputation by chained equations for
missing data on covariates, obtaining five imputed
datasets. The estimates from these datasets were pooled
according to Rubin's rule for valid statistical inferences.
All analyses were computed using Stata SE 15.0
(StataCorp LP., College Station, TX).

WWW.aging-us.com 3737

AGING



Abbreviations

APOE ¢4: Apolipoprotein  E epsilon4; CVD:
Cardiovascular disease; KP: Kungsholmen Project;
MMSE: Mini-Mental State Examination; SES:
Socioeconomic Status; SNAC-K: Swedish National Study
on Aging and Care-Kungsholmen.

ACKNOWLEDGMENTS

We thank all participants and staff involved in data
collection and management in the SNAC-K study.

CONFLICTS OF INTEREST

The authors declare that they have no conflicts of
interest.

FUNDING

This work was supported by the funders of the Swedish
National Study on Aging and Care, SNAC: The
Ministry of Health and Social Affairs, Sweden, the
participating County Councils and Municipalities, and
the Swedish Research Council. Specific grants were
obtained from the Swedish Research Council (H.-X.W.,
grant number 2018-02998), (W.X., grant number 2017-
00981); the Swedish Research Council for Health,
Working Life and Welfare (H.-X.W., grant number
2019-01120), (L.F., grant number 2016-07175); the
Ministry of Education of Taiwan (K.-Y.P., grant
number 2015-2019); and the Gamla Tjanarinnor
Foundation (K.-Y.P., grant number 2016-00358). This
project is also part of COSTREAM (www.costream.eu)
and received funding from the European Union’s
Horizon 2020 research and innovation programme
under the grant agreement (L.F., grant number 667375).
The funders had no role in study design, data collection
and analysis, decision to publish, or preparation of the
manuscript.

REFERENCES

1. Fratiglioni L, Mangialasche F, Qiu C. Brain aging:
lessons from community studies. Nutr Rev. 2010
(Suppl 2); 68:5119-27.
https://doi.org/10.1111/j.1753-4887.2010.00353.x
PMID:21091945

2. Livingston G, Sommerlad A, Orgeta V, Costafreda SG,
Huntley J, Ames D, Ballard C, Banerjee S, Burns A,
Cohen-Mansfield J, Cooper C, Fox N, Gitlin LN, et al.
Dementia prevention, intervention, and care. Lancet.
2017; 390:2673-734.
https://doi.org/10.1016/50140-6736(17)31363-6
PMID:28735855

10.

11.

Karasek R, Theorell T. Healthy work: Stress,
productivity, and the reconstruction of working life.
New York: Basic Books, Inc. Publishers; 1990.

Conrad CD. Chronic stress-induced hippocampal
vulnerability:  the  glucocorticoid  vulnerability
hypothesis. Rev Neurosci. 2008; 19:395-411.
https://doi.org/10.1515/REVNEURO.2008.19.6.395
PMID:19317179

Agbenyikey W, Karasek R, Cifuentes M, Wolf PA,
Seshadri S, Taylor JA, Beiser AS, Au R. Job strain and
cognitive decline: a prospective study of the
framingham offspring cohort. Int J Occup Environ
Med. 2015; 6:79-94.
https://doi.org/10.15171/ijoem.2015.534
PMID:25890602

Sabbath EL, Andel R, Zins M, Goldberg M, Berr C.
Domains of cognitive function in early old age: which
ones are predicted by pre-retirement psychosocial
work characteristics? Occup Environ Med. 2016;
73:640-47.
https://doi.org/10.1136/oemed-2015-103352
PMID:27188277

Pan KY, Xu W, Mangialasche F, Dekhtyar S, Fratiglioni L,
Wang HX. Working Life Psychosocial Conditions in
Relation to Late-Life Cognitive Decline: A Population-
Based Cohort Study. J Alzheimers Dis. 2019; 67:315-25.
https://doi.org/10.3233/JAD-180870 PMID:30530976

Seidler A, Nienhaus A, Bernhardt T, Kauppinen T, Elo
AL, Frélich L. Psychosocial work factors and dementia.
Occup Environ Med. 2004; 61:962-71.
https://doi.org/10.1136/0em.2003.012153
PMID:15550601

Andel R, Crowe M, Hahn EA, Mortimer JA, Pedersen
NL, Fratiglioni L, Johansson B, Gatz M. Work-related
stress may increase the risk of vascular dementia. J
Am Geriatr Soc. 2012; 60:60-67.
https://doi.org/10.1111/j.1532-5415.2011.03777.x
PMID:22175444

Wang HX, Wahlberg M, Karp A, Winblad B, Fratiglioni
L. Psychosocial stress at work is associated with
increased dementia risk in late life. Alzheimers
Dement. 2012; 8:114-20.
https://doi.org/10.1016/j.jalz.2011.03.001
PMID:22404853

Hasselgren C, Dellve L, Ekbrand H, Zettergren A,
Zetterberg H, Blennow K, Skoog |, Halleréd B.
Socioeconomic status, gender and dementia: the
influence of work environment exposures and their
interactions with APOE €4. SSM Popul Health. 2018;
5:171-79.
https://doi.org/10.1016/j.ssmph.2018.06.009
PMID:30014031

WWW.aging-us.com

3738

AGING


http://www.costream.eu/
https://doi.org/10.1111/j.1753-4887.2010.00353.x
https://www.ncbi.nlm.nih.gov/pubmed/21091945
https://doi.org/10.1016/S0140-6736%2817%2931363-6
https://www.ncbi.nlm.nih.gov/pubmed/28735855
https://doi.org/10.1515/REVNEURO.2008.19.6.395
https://www.ncbi.nlm.nih.gov/pubmed/19317179
https://doi.org/10.15171/ijoem.2015.534
https://www.ncbi.nlm.nih.gov/pubmed/25890602
https://doi.org/10.1136/oemed-2015-103352
https://www.ncbi.nlm.nih.gov/pubmed/27188277
https://doi.org/10.3233/JAD-180870
https://www.ncbi.nlm.nih.gov/pubmed/30530976
https://doi.org/10.1136/oem.2003.012153
https://www.ncbi.nlm.nih.gov/pubmed/15550601
https://doi.org/10.1111/j.1532-5415.2011.03777.x
https://www.ncbi.nlm.nih.gov/pubmed/22175444
https://doi.org/10.1016/j.jalz.2011.03.001
https://www.ncbi.nlm.nih.gov/pubmed/22404853
https://doi.org/10.1016/j.ssmph.2018.06.009
https://www.ncbi.nlm.nih.gov/pubmed/30014031

12.

13.

14.

15.

16.

17.

18.

19.

Crowe M, Andel R, Pedersen NL, Gatz M. Do work-
related stress and reactivity to stress predict
dementia more than 30 years later? Alzheimer Dis
Assoc Disord. 2007; 21:205-09.
https://doi.org/10.1097/WAD.0b013e31811ec10a
PMID:17804952

Kivipelto M, Rovio S, Ngandu T, Kareholt |, Eskelinen
M, Winblad B, Hachinski V, Cedazo-Minguez A,
Soininen H, Tuomilehto J, Nissinen A. Apolipoprotein
E epsilon4 magnifies lifestyle risks for dementia: a
population-based study. J Cell Mol Med. 2008;
12:2762-71.
https://doi.org/10.1111/j.1582-4934.2008.00296.x
PMID:18318693

Dekhtyar S, Marseglia A, Xu W, Darin-Mattsson A,
Wang HX, Fratiglioni L. Genetic risk of dementia
mitigated by cognitive reserve: A cohort study. Ann
Neurol. 2019; 86:68-78.
https://doi.org/10.1002/ana.25501 PMID:31066941

Wahrendorf M, Chandola T. A Life Course Perspective
on Work Stress and Health. In: Siegrist J, Wahrendorf
M, editors. Work Stress and Health in a Globalized
Economy: The Model of Effort-Reward Imbalance.
Cham: Springer International Publishing; 2016. pp.
43-66.

https://doi.org/10.1007/978-3-319-32937-6 3

Stern Y. Cognitive reserve in ageing and Alzheimer’s
disease. Lancet Neurol. 2012; 11:1006-12.
https://doi.org/10.1016/51474-4422(12)70191-6
PMID:23079557

Montero-Marin J, Garcia-Campayo J. A newer and
broader definition of burnout: validation of the
“Burnout Clinical Subtype Questionnaire (BCSQ-36)".
BMC Public Health. 2010; 10:302.
https://doi.org/10.1186/1471-2458-10-302
PMID:20525178

Brecht WJ, Harris FM, Chang S, Tesseur I, Yu GQ, Xu
Q, Dee Fish J, Wyss-Coray T, Buttini M, Mucke L,
Mahley RW, Huang Y. Neuron-specific apolipoprotein
e4 proteolysis is associated with increased tau
phosphorylation in brains of transgenic mice. J
Neurosci. 2004; 24:2527-34.
https://doi.org/10.1523/INEUROSCI.4315-03.2004
PMID:15014128

Winblad B, Amouyel P, Andrieu S, Ballard C, Brayne C,
Brodaty H, Cedazo-Minguez A, Dubois B, Edvardsson
D, Feldman H, Fratiglioni L, Frisoni GB, Gauthier S, et
al. Defeating Alzheimer’'s disease and other
dementias: a priority for European science and
society. Lancet Neurol. 2016; 15:455-532.
https://doi.org/10.1016/51474-4422(16)00062-4
PMID:26987701

20.

21.

22.

23.

24,

25.

26.

27.

28.

Kivimaki M, Kawachi |. Work Stress as a Risk Factor
for Cardiovascular Disease. Curr Cardiol Rep. 2015;
17:630.

https://doi.org/10.1007/s11886-015-0630-8
PMID:26238744

Edin PA, Topel R. Wage policy and restructuring: the
Swedish labor market since 1960. The welfare state in
transition: Reforming the Swedish model. University
of Chicago Press; 1997. pp. 155-202.

International Labor Organization. Global database on
occupational safety and health legislation (LEGOSH).
2014; 1LO, Geneva.
https://www.ilo.org/dyn/legosh/en/f?p=14100:1100:
0:NO:P1100 1SO CODE3,P1100 SUBCODE CODE,P11
00 YEAR:SWE,2014

Eriksson M, Holmgren L, Janlert U, Jansson JH,
Lundblad D, Stegmayr B, Soderberg S, Eliasson M.
Large improvements in major cardiovascular risk
factors in the population of northern Sweden: the
MONICA study 1986-2009. J Intern Med. 2011;
269:219-31.
https://doi.org/10.1111/j.1365-2796.2010.02312.x
PMID:21158982

Johansson S, Wilhelmsen L, Welin C, Eriksson H,
Welin L, Rosengren A. Obesity, smoking and secular
trends in cardiovascular risk factors in middle-aged
women: data from population studies in Goteborg
from 1980 to 2003. J Intern Med. 2010; 268:594—603.
https://doi.org/10.1111/j.1365-2796.2010.02278.x
PMID:21091809

Sindi S, Hagman G, Hakansson K, Kulmala J, Nilsen C,
Kareholt I, Soininen H, Solomon A, Kivipelto M.
Midlife Work-Related Stress Increases Dementia Risk
in Later Life: The CAIDE 30-Year Study. J Gerontol B
Psychol Sci Soc Sci. 2017; 72:1044-53.
https://doi.org/10.1093/geronb/gbw043
PMID:27059705

Amick BC 3rd, McDonough P, Chang H, Rogers WH,
Pieper CF, Duncan G. Relationship between all-cause
mortality and cumulative working life course
psychosocial and physical exposures in the United
States labor market from 1968 to 1992. Psychosom
Med. 2002; 64:370-81.
https://doi.org/10.1097/00006842-200205000-00002
PMID:12021412

Gardner RC, Valcour V, Yaffe K. Dementia in the
oldest old: a multi-factorial and growing public health
issue. Alzheimers Res Ther. 2013; 5:27.
https://doi.org/10.1186/alzrt181 PMID:23809176

Fredlund P, Hallgvist J, Diderichsen F. Psychosocial job
exposure matrix. An updated version of a classification
system for work-related psychosocial exposure.

WWW.aging-us.com

3739

AGING


https://doi.org/10.1097/WAD.0b013e31811ec10a
https://www.ncbi.nlm.nih.gov/pubmed/17804952
https://doi.org/10.1111/j.1582-4934.2008.00296.x
https://www.ncbi.nlm.nih.gov/pubmed/18318693
https://doi.org/10.1002/ana.25501
https://www.ncbi.nlm.nih.gov/pubmed/31066941
https://doi.org/10.1007/978-3-319-32937-6_3
https://doi.org/10.1016/S1474-4422%2812%2970191-6
https://www.ncbi.nlm.nih.gov/pubmed/23079557
https://doi.org/10.1186/1471-2458-10-302
https://www.ncbi.nlm.nih.gov/pubmed/20525178
https://doi.org/10.1523/JNEUROSCI.4315-03.2004
https://www.ncbi.nlm.nih.gov/pubmed/15014128
https://doi.org/10.1016/S1474-4422%2816%2900062-4
https://www.ncbi.nlm.nih.gov/pubmed/26987701
https://doi.org/10.1007/s11886-015-0630-8
https://www.ncbi.nlm.nih.gov/pubmed/26238744
https://www.ilo.org/dyn/legosh/en/f?p=14100:1100:0:NO:P1100_ISO_CODE3,P1100_SUBCODE_CODE,P1100_YEAR:SWE,2014
https://www.ilo.org/dyn/legosh/en/f?p=14100:1100:0:NO:P1100_ISO_CODE3,P1100_SUBCODE_CODE,P1100_YEAR:SWE,2014
https://www.ilo.org/dyn/legosh/en/f?p=14100:1100:0:NO:P1100_ISO_CODE3,P1100_SUBCODE_CODE,P1100_YEAR:SWE,2014
https://doi.org/10.1111/j.1365-2796.2010.02312.x
https://www.ncbi.nlm.nih.gov/pubmed/21158982
https://doi.org/10.1111/j.1365-2796.2010.02278.x
https://www.ncbi.nlm.nih.gov/pubmed/21091809
https://doi.org/10.1093/geronb/gbw043
https://www.ncbi.nlm.nih.gov/pubmed/27059705
https://doi.org/10.1097/00006842-200205000-00002
https://www.ncbi.nlm.nih.gov/pubmed/12021412
https://doi.org/10.1186/alzrt181
https://www.ncbi.nlm.nih.gov/pubmed/23809176

29.

30.

Stockholm, Sweden: Swedish National Institute for
Working Life, National Institute for Working Life; 2000.

Corbo RM, Scacchi R, Apolipoprotein E.
Apolipoprotein E (APOE) allele distribution in the
world. Is APOE*4 a ‘thrifty’ allele? Ann Hum Genet.
1999; 63:301-10.
https://doi.org/10.1046/j.1469-1809.1999.6340301.x
PMID:10738542

Lagergren M, Fratiglioni L, Hallberg IR, Berglund J,
Elmstahl S, Hagberg B, Holst G, Rennemark M, Sjolund
BM, Thorslund M, Wiberg |, Winblad B, Wimo A. A
longitudinal study integrating population, care and
social services data. The Swedish National study on
Aging and Care (SNAC). Aging Clin Exp Res. 2004;
16:158-68.

https://doi.org/10.1007/BF03324546
PMID:15195992

31

32.

33.

Torén K, Schidler L, Giang WK, Novak M, Soderberg
M, Rosengren A. A longitudinal general population-
based study of job strain and risk for coronary heart
disease and stroke in Swedish men. BMJ Open. 2014;
4:e004355.
https://doi.org/10.1136/bmjopen-2013-004355
PMID:24589825

Pan KY, Xu W, Mangialasche F, Fratiglioni L, Wang HX.
Work-related psychosocial stress and the risk of type 2
diabetes in later life. J Intern Med. 2017; 281:601-10.
https://doi.org/10.1111/joim.12615 PMID:28439925

Rizzuto D, Mossello E, Fratiglioni L, Santoni G, Wang
HX. Personality and Survival in Older Age: The Role of
Lifestyle Behaviors and Health Status. Am J Geriatr
Psychiatry. 2017; 25:1363-72.
https://doi.org/10.1016/j.jagp.2017.06.008
PMID:28711464

WWW.aging-us.com

3740

AGING


https://doi.org/10.1046/j.1469-1809.1999.6340301.x
https://www.ncbi.nlm.nih.gov/pubmed/10738542
https://doi.org/10.1007/BF03324546
https://www.ncbi.nlm.nih.gov/pubmed/15195992
https://doi.org/10.1136/bmjopen-2013-004355
https://www.ncbi.nlm.nih.gov/pubmed/24589825
https://doi.org/10.1111/joim.12615
https://www.ncbi.nlm.nih.gov/pubmed/28439925
https://doi.org/10.1016/j.jagp.2017.06.008
https://www.ncbi.nlm.nih.gov/pubmed/28711464

SUPPLEMENTARY MATERIALS

Supplementary Figures
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Supplementary Figure 1. Hazard ratios (HRs) and 95% confidence intervals (Cls) of incident dementia associated with

duration of passive jobs among adults aged 278 years. Cox regression model was adjusted for age, sex, education, heart diseases,
leisure activity engagement, and early-life socioeconomic status.
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Supplementary Figure 2. Flow chart of study participation over 12 years. Dropouts were due to either refusal of the
participant/relative, loss of contact with the participant, or moving of the participant from the city where the study took place.
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Supplementary Tables

Supplementary Table 1. Characteristics of people aged <72 years by demand-control status of the longest-held job.

. Active Low Strain High Strain Passive
Characteristics p
n=1064 n=196 n=158 n=98

Age (years) 65+5 66 £ 5 66 £5 655 <0.01
Female sex 580 (54.5) 136 (69.4) 103 (65.2) 49 (50.0) <0.001
Education

Elementary 50 (4.7) 23 (11.7) 17 (10.8) 32 (32.7)

High school 419 (39.4) 129 (65.8) 91 (57.6) 54 (55.1) <0.001

University 595 (55.9) 44 (22.5) 50 (31.6) 12 (12.2)
Leisure activity engagement

Low 199 (19.9) 48 (26.8) 26 (18.2) 34 (38.2)

Moderate 472 (47.1) 92 (51.4) 70 (48.9) 36 (40.5) <0.001

High 331 (33.0) 39 (21.8) 47 (32.9) 19 (21.3)
Early-life socioeconomic status

Low 333 (32.7) 81 (43.3) 73 (48.4) 48 (52.2)

Intermediate 341 (33.5) 52 (27.8) 39 (25.8) 24 (26.1) <0.001

High 345 (33.8) 54 (28.9) 39 (25.8) 20 (21.7)
Heart diseases 113 (10.6) 29 (14.8) 17 (10.8) 19 (19.4) <0.05
APOE ¢4 carriers 315 (30.7) 52 (27.5) 50 (33.1) 31 (33.3) 0.66
MMSE score 29.3+0.9 29.1+1.1 29.2+1.0 28.7+15 <0.001
12-year follow-up

Incident dementia 40 (3.8) 10 (5.1) 4(2.5) 9(9.2) <0.05
Data are presented as mean * standard deviations or number (proportion %).
Abbreviations: APOE €4, apolipoprotein €4 allele; MMSE, Mini-Mental State Examination.
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Supplementary Table 2. Characteristics of people aged 278 years by demand-control status of the longest-held job.

- Active Low Strain High Strain Passive
Characteristics p
n=547 n= 225 n=134 n=157
Age (years) 83+5 84+6 8416 85+6 <0.001
Female sex 335 (61.2) 180 (80.0) 96 (71.6) 123 (78.3) <0.001
Education
Elementary 57 (10.4) 61 (27.1) 44 (32.8) 93 (59.2)
High school 306 (55.9) 147 (65.3) 81 (60.5) 59 (37.6) <0.001
University 184 (33.7) 17 (7.6) 9 (6.7) 5(3.2)
Leisure activity engagement
Low 177 (39.2) 88 (50.3) 42 (43.8) 51 (45.1)
Moderate 189 (41.8) 74 (42.3) 42 (43.8) 54 (47.8) 0.001
High 86 (19.0) 13 (7.4) 12 (12.4) 8(7.1)
Early-life socioeconomic status
Low 180 (34.1) 106 (50.5) 64 (50.8) 93 (62.8)
Intermediate 165 (31.2) 57 (27.1) 30 (23.8) 38 (25.7) <0.001
High 183 (34.7) 47 (22.4) 32 (25.4) 17 (11.5)
Heart diseases 195 (35.7) 89 (39.6) 44 (32.8) 64 (40.8) 0.39
APOE ¢4 carriers 135 (26.5) 58 (28.7) 28 (22.8) 36 (25.2) 0.68
MMSE score 28.3+1.7 27.8%+2.1 279%+19 27.4+£23 <0.001
12-year follow-up
Incident dementia 143 (26.1) 63 (28.0) 44 (32.8) 44 (28.0) 0.49
Data are presented as mean * standard deviations or number (proportion %).
Abbreviations: APOE €4, apolipoprotein €4 allele; MMSE, Mini-Mental State Examination.
WWww.aging-us.com 3744 AGING



Supplementary Table 3. Characteristics of incident dementia cases and non-cases stratified by age.

Aged <72 Aged >78
Characteristics Non-case Case p Non-case Case p
n=1453 n=63 n=844 n=219
Age (years) 655 713 <0.001 835 84 +5 0.26
Female sex 834 (57.4) 34 (54.0) 0.59 578 (68.5) 156 (71.2) 0.43
Education
Elementary 115 (7.9) 7(11.1) 213 (25.2) 42 (19.2)
High school 655 (45.1) 38 (60.3) <0.05 452 (53.6) 141 (64.4) <0.05
University 683 (47.0) 18 (28.6) 179 (21.2) 36 (16.4)
Leisure activity engagement
Low 289 (21.2) 18 (34.6) 276 (40.4) 82 (53.6)
Moderate 646 (47.5) 24 (46.2) <0.05 303 (44.4) 56 (36.6) <0.01
High 426 (31.3) 10 (19.2) 104 (15.2) 15 (9.8)
Early-life socioeconomic status
Low 505 (36.3) 30 (50.8) 350 (43.5) 93 (44.7)
Intermediate 446 (32.1) 10 (17.0) <0.05 230 (28.6) 60 (28.9) 0.92
High 439 (31.6) 19 (32.2) 224 (27.9) 55 (26.4)
Heart diseases 178 (12.3) 16 (25.4) <0.01 331 (39.2) 88 (40.2) 0.80
APOE ¢4 carriers 421 (30.0) 27 (46.6) <0.01 189 (24.2) 68 (34.7) <0.01
MMSE score 29.3+0.9 28.2+1.7 <0.001 28.2+19 274+20 <0.001
Demand-control category
Active 1024 (70.5) 40 (63.5) <0.05 436 (51.7) 111 (50.7) 0.65
Low strain 186 (12.8) 10 (15.9) 180 (21.3) 45 (20.6)
High strain 154 (10.6) 4 (6.3) 101 (12.0) 33 (15.1)
Passive 89 (6.1) 9 (14.3) 127 (15.1) 30 (13.7)
Data are presented as mean * standard deviations or number (proportion %).
Abbreviations: APOE €4, apolipoprotein €4 allele; MMSE, Mini-Mental State Examination.
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Supplementary Table 4. Hazard ratios (HRs) and 95% confidence intervals (Cls) of incident dementia associated with
job control and job demands in the total sample and in two age cohorts.

Job control Model 1? Model 2°

N No. of cases
Job demands HR (95% CI) p HR (95% CI) p
Overall
High control 2032 206 Ref. Ref.
Low control 547 76 0.99 (0.75-1.32) 0.95 0.99 (0.74-1.33) 0.95
High demands 1903 188 Ref. Ref.
Low demands 676 94 1.05 (0.81-1.38) 0.68 1.04 (0.79-1.37) 0.81
Aged <72
High control 1260 50 Ref. Ref.
Low control 256 13 1.06 (0.56-2.02) 0.85 1.07 (0.55-2.07) 0.84
High demands 1222 44 Ref. Ref.
Low demands 294 19 1.37 (0.76-2.45) 0.29 1.30 (0.71-2.39) 0.40
Aged >78
High control 772 156 Ref. Ref.
Low control 291 63 1.04 (0.76-1.43) 0.80 1.02 (0.74-1.42) 0.89
High demands 681 144 Ref. Ref.
Low demands 382 75 0.97 (0.72-1.30) 0.82 0.96 (0.70-1.31) 0.80

2 Adjusted for age, sex, and education; ® Adjusted for age, sex, education, heart diseases, leisure activity engagement, and
early-life socioeconomic status.
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