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Abstract

Background: Both psychosocial stress at work and sleep disturbance may predispose impaired cognitive function and dementia in later life.
However, whether sleep plays a mediating role for the link between stress at work and subsequent dementia has yet to be investigated.
Methods: Data from the Survey of Health, Ageing and Retirement in Europe were used for the study. A cohort of 7 799 dementia-free
individuals (aged 71.1 = 0.2 years) were followed up for a median of 4.1 years for incident dementia. Job demand and control were estimated
using questions derived from the Karasek’s Job Content Questionnaire. Sleep disturbance was ascertained by a question in the EURO-
Depression scale. Cox proportional hazard models adjusted for age, sex, education, cognitive test score, and other potential covariates were
used to estimate hazard ratios (HRs) and 95% confidence intervals (Cls) of dementia in relation to different job strain levels.

Results: An interaction between job demand and sleep disturbance regarding the risk of dementia was detected. Data suggested a protective
role of high-level job demand for dementia in individuals with sleep disturbance (HR [95% CI]: 0.69 [0.47, 1.00]) compared with low job
demand. A 4-category job strain model based on the combination of job demand and job control levels suggested that among individuals with
sleep disturbance, passive job (low demand, low control) was associated with a higher risk of dementia (1.54 [1.01, 2.34]), compared to active
job (high demand, high control).

Conclusion: The link between work-related stress and risk of dementia is limited to individuals suffering sleep disturbance.

Keywords: Dementia, Psychosocial stress, Sleep

Occupation covers a long period of life course for the vast majority
of people. Psychosocial stress at work, hallmarked by job demand
(eg, workload and pressure) and job control (eg, freedom to make de-
cision), is a considerable phenomenon and has been identified a risk
factor for various adverse health outcomes such as cardiovascular
diseases and depression (1,2). In recent years, mounting evidence sup-
ports that stress at work in midlife is related to an increased risk
of cognitive impairment and dementia in later life (3,4). Specifically,
compared to those who had high job control in their occupational life,
individuals who had low job control were at higher risk of developing
dementia and Alzheimer’s disease (AD) in their older age (3).

© The Author(s) 2022. Published by Oxford University Press on behalf of The Gerontological Society of America.

Sufficient, high-quality sleep is essential for brain health. Sleep
disturbances, such as insomnia symptoms and sleep-disordered
breathing, induce nocturnal awakenings, and may underlie the
pathogenesis of AD and dementia through alteration of amyloid-
beta dynamics (5-8). Given the close link between psychosocial
stress and sleep quality, job stress is of particular concern due to its
chronic, repetitive nature, and its possible long-term effect on sleep
(9). One study has suggested that job stress, regardless of stressful
experiences at home, is associated with poor sleep quality (10). In
a separate study, work overload was associated with the frequency
of poor sleep quality, role conflict was associated with difficulty
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initiating sleep and nonrestorative sleep, and job autonomy was
negatively associated with nonrestorative sleep (11).

Despite the parallel links between job stress and sleep disturbance
with the risk of dementia, it is not clear whether an interactive rela-
tionship exists between these 2 dementia risk factors. More specific-
ally, could sleep serve as a mediator between work-related stress and
development of dementia (Supplementary Figure S1)? Disentangling
the job stress—sleep complexity may thus facilitate the prevention of
dementia in real-life settings. Hence, we hypothesize that dimensions
of job stress, such as job demand and control, as well as job reward,
may differently associate with sleep disturbance regarding the risk of
dementia in later life.

Method

Study Population

The study population was derived from the Survey of Health, Ageing
and Retirement in Europe (SHARE). SHARE is an ongoing longitu-
dinal study initiated in 2004, which focuses on health, economic, and
social conditions in Europe. Eligible participants were people aged
50 years or older and their partners, regardless of age. Participants
have been followed up every 2 years using computer-assisted per-
sonal interviewing technique, with 7 waves of data collected until
up to the present analysis. Data collection and follow-up procedures
of SHARE have been described elsewhere (12-17). SHARE was ap-
proved by the University of Mannheim’s internal review board and
Ethics Council of the Max Planck Society. Written consent form has
been obtained from each participant.

Information about sleep disturbance and dementia status fol-
lowing the assessment of psychosocial stress at work was available
from Wave 4. Thus, we set Wave 4 as the baseline of the present
investigation, with observational period lasting throughout Waves
5-7. Among 10 605 participants with available work-related stress
measurement results at baseline, 10 385 were free from dementia.
Participants with inconsistent report of dementia (ie, answered “yes”
in an earlier wave followed with “no” in any of the later waves,
n = 89), not attended any follow-up surveys (Wave 5 to Wave 7,
n = 1 671), had missing information in any potential confounders
(n = 818), and aged <50 years at baseline (7 = 8) were further ex-
cluded, leaving 7 799 participants (aged 50-101 years at baseline)
for the analysis.

Assessments of Job Demand, Control, and Reward

Job demand, control, and reward circumstances regarding par-
ticipants’ main (longest-hold) job were assessed by SHARE Work
Quality questionnaire. The demand—-control model including § items
was derived from the Job Content Questionnaire (18). Job demand
was assessed by 3 items: “work had heavy time pressure,
emotionally demanding,” and “work involved conflicts.” Job con-
trol was assessed with 2 items: “freedom to decide how to do my

”

work was

work” and “opportunity to develop new skills.” Job reward was as-
sessed by 2 selected items from the Effort—-Reward Imbalance model:
“work gave recognition” and “work had adequate salary” (19). The
items were quantified by 4-Likert scale with a score from 1 (strongly
agree) to 4 (strongly disagree). The scores were summed up for each
of the dimensions and dichotomized according to the tertile cutoffs
as <8 versus >8 of a range 3-12 for demand; <3 versus >3 of 2-8
for control; and <5 versus >5 of 2-8 for reward. Individuals with
scores above or below the cutoffs were regarded as low/high job
demand, high/low job control, and high/low job reward, respectively
(Chronbach’s alpha between the 3 dimensions = 0.238).

Karasek’s job strain model was introduced based on the
dichotomization of the job demand and job control scores (18). The
4-category job strain model further stratified the study population
into: (a) active job (high job demand + high control); (b) low strain
(low job demand + high control); (c) high strain (high job demand +
low control); (d) passive job (low job demand + low control).

Incident Dementia

The incidence of dementia was ascertained according to self-report
or proxy respondent’s (eg, guardian of the participant) report in each
follow-up survey. If physical and/or cognitive limitations made it too
difficult for a respondent to complete the interview her-/himself,
the respondent was assisted by a proxy respondent to complete the
interview. The question was asked as “Has a doctor ever told you
that you had/Do you currently have any of the conditions on this
card? With this we mean that a doctor has told you that you have
this condition, and that you are either currently being treated for or
bothered by this condition.” Dementia was defined by the answer:
“Alzheimer’s disease (AD), dementia, organic brain syndrome, sen-
ility or any other serious memory impairment.”

Assessment of Sleep Disturbance

Sleep disturbance was assessed by a question in the EURO-Depression
(EURO-D) scale at baseline. The question was asked as “Have you had
trouble sleeping recently? (Trouble with sleep or recent change in pat-
tern)” with responding options of “Yes” or “No.” Participants with an
answer “Yes” were regarded as having sleep disturbance.

Confounding Factors

Selection of the potential confounders at baseline was based on the
Lancet Commission’s 2020 report on dementia prevention, intervention,
and care (20). These include age, sex, duration of education, country of
residence, body mass index (BMI), current smoking status, alcohol in-
take frequency, level of physical activity, number of chronic diseases,
depression, and cognitive test score. Participants’ duration of educa-
tion was reported in years. BMI was defined as mass (kg)/height (m)*
and treated as a continuous variable in the analyses. Current smoking
status was dichotomized as “yes” and “no.” Alcohol intake frequency
was dichotomized into “taking alcohol drinks 5 or more days per
week” and “taking alcohol drinks less than 5 days per week.” Physical
activity was dichotomized as physically active (vigorous or moderate
physical activity more than once a week, or 1-3 times a month) and
inactive (hardly ever or never in vigorous or moderate physical activity).
Number of chronic diseases was ascertained by the question “Do you
currently have any conditions ...” and the answers to the listed chronic
diseases (including heart diseases, hypertension, high blood cholesterol,
stroke, diabetes, chronic lung diseases, arthritis, cancer, etc.) in the ques-
tionnaire. Status of depression was derived from the answers to the
question “Have you been sad (depressed, miserable, in low spirits, blue)
recently?” in the EURO-D scale. The cognitive score was calculated as
a sum of numeric test score, immediate recall score, and delayed recall
score which were conducted at the baseline investigation.

Statistical Analysis

Comparisons of baseline characteristics between participants who de-
veloped dementia and nondementia counterparts were conducted using
analysis of variance for continuous variables and Pearson chi-square
test for categorical variables. Cox regression analysis was performed to
investigate the association between job demand, control, reward, job
strain, and dementia. The interaction term between the abovementioned
exposure variables and sleep disturbance regarding hazard ratio (HR)
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for dementia was further included into the Cox regression models. Time
at risk was calculated from the date of the study baseline to the date
of dementia diagnosis, death, or last follow-up survey, whichever came
first. For participants who developed dementia, time at risk was cal-
culated as the length of nondementia period plus half of the time (in
months) between the survey at which they first had the dementia and
the previous examination (21). All analyses were performed using Stata
15.1 (StataCorp LLC, College Station, TX). A 2-sided p value of less
than .05 was regarded as statistically significant.

Results

Characteristics of the Cohort
During the entire observational period, 297 participants developed
dementia (3.8% of the total cohort). The median censoring time

for dementia was 3.12 years. Baseline characteristics of the cohort
are summarized in Table 1. Compared to the participants who did
not develop dementia, those who developed dementia during the
follow-up were older, with fewer years of education, and had lower
BMI at baseline. In addition, participants who developed dementia
showed lower prevalence of smoking, but were more likely to be
physically inactive or suffer from depression and sleep disturbance,
and had more chronic diseases than participants free from dementia.

Interaction Between Sleep Disturbance With Job
Demand Regarding Incident Dementia

In total, the investigated cohort was 38 011 years at risk of being
censored with dementia. As shown by multivariable Cox regression
analyses, levels of job demand, control, or reward were not inde-
pendently associated with the risk of dementia (Table 2). Having

Table 1. Baseline Characteristics of the Study Population in Relation to Incident Dementia

Characteristic Mean (95% CI)/n (%)
Total Population (7 = 7 799) Nondementia (7 = 7 502) Incident Dementia (7 = 297) p Value*
Age, years 71.1(70.9,71.3) 70.8 (70.6,71.0) 78.1(77.3,79.0) <.001
Years of education 10.6 (10.5, 10.7) 10.6 (10.5, 10.7) 9.4 (8.9,9.9) <.001
Body mass index, kg/m? 26.9 (26.8,27.0) 26.9 (26.9,27.0) 26.2 (25.7,26.6) .002
Cognitive score 12.9 (12.8, 13.0) 13.0 (13.0, 13.1) 9.1 (8.6,9.6) <.001
Sex, n (%) 486
‘Women 4075 (52.2) 3918 (52.2) 149 (50.2)
Men 3732 (47.1) 3584 (47.8) 148 (49.8)
Country of residence, 7 (%) <.001
Austria 342 (4.4) 323 (4.3) 19 (6.4)
Belgium 1038 (13.3) 996 (13.3) 42 (14.1)
Czechia 353 (4.5) 342 (4.6) 11 (3.7)
Switzerland 667 (8.6) 643 (8.6) 24 (8.1)
Germany 515 (6.6) 492 (6.6) 23 (7.7)
Denmark 655 (8.4) 633 (8.4) 22 (7.4)
Spain 561(7.2) 521 (6.9) 40 (13.5)
France 745 (9.6) 723 (9.6) 22 (7.4)
Iraly 985 (12.6) 942 (12.6) 43 (14.5)
The Netherlands 666 (8.5) 657 (8.8) 9 (3.0)
Poland 682 (8.7) 659 (8.8) 23(7.7)
Sweden 590 (7.6) 571 (7.6) 19 (6.4)
Smoking currently, 7 (%) .006
Yes 1236 (15.9) 1206 (16.1) 30 (10.1)
No 6 563 (84.2) 6296 (83.9) 267 (89.9)
Alcohol intake frequency, 7 (%) 318
5 days or more per week 2 141 (27.5) 2 067 (27.6) 223 (75.1)
Less than 5 days per week 5658 (72.6) 5435 (72.4) 74 (24.9)
Level of physical activity, 7 (%) <.001
Inactive 2266 (29.1) 2 142 (28.6) 124 (41.8)
Active 5533 (70.9) 5360 (71.4) 173 (58.2)
Number of chronic diseases, 7 (%) .003
0 1493 (19.1) 1451 (19.3) 42 (14.1)
1 2 362 (30.3) 2274 (30.3) 88 (29.6)
2 1882 (24.1) 1819 (24.2) 63 (21.2)
3 or more 2 062 (26.4) 1958 (26.1) 104 (35.0)
Depression, 7 (%) .008
Yes 2 898 (37.2) 2 766 (36.9) 132 (44.4)
No 4901 (62.8) 4736 (63.1) 165 (55.6)
Sleep disturbance, 72 (%) .013
Yes 2 581 (33.1) 2 463 (32.8) 118 (39.7)
No 5218 (66.9) 5039 (67.2) 179 (60.3)

Notes: CI = confidence interval.

*Comparison between nondementia and dementia groups, 1-way analysis of variance or Pearson chi-square test.
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sleep disturbance at baseline was associated with a higher subse-
quent risk of dementia when adjusted for age, sex, and years of
education (HR [95% confidence interval {CI}]: 1.38 [1.09, 1.75],
p =.008).

In the Cox regression analysis, an interaction effect has been de-
tected between sleep disturbance and job demand on the risk of de-
mentia (HR [95% CIJ: 0.61 [0.38, 0.97], p = .036, adjusted for age,
sex, years of education; HR [95% CIJ: 0.63 [0.40, 1.01], p = .057,
fully adjusted for age, sex, years of education, cognitive test score,
country of residence, smoking, alcohol intake, level of physical ac-
tivity, BMI, number of chronic diseases, and depression). A further
multivariable Cox regression conducted on data split by the preva-
lence of sleep disturbance suggested that the association between low
job demand and risk of dementia only existed among those suffering
sleep disturbance (HR [95% CIJ: 0.69 [0.47, 1.00], p = .049, low vs
high job demand, fully adjusted model; Figure 1). No interactions
have been detected between job control and sleep disturbance (HR
[95% CIJ: 0.93 [0.54, 1.60], p = .789, adjusted for age, sex, years
of education; HR [95% CIJ: 0.83 [0.48, 1.44], p = .516, fully ad-
justed model), or job reward and sleep disturbance (HR [95% CI|:
1.10 [0.61, 1.96], p = .758, adjusted for age, sex, years of education;
HR [95% CIJ: 1.07 [0.60, 1.91], p = .825, fully adjusted model) re-
garding the subsequent risk of dementia.

Interaction Between Sleep Disturbance With Job

Strain Regarding Incident Dementia

Results of the tests between categories of job strain and incident
dementia in the multivariable Cox regression model are shown in
Table 3. No significant links between the 4 job strain categories and
risk of dementia were detected. A strain model x sleep disturbance
interaction was detected regarding the risk of dementia (HR [95%
CI]: 1.73 [1.11, 2.70], p = .015, adjusted for age, sex, years of edu-
cation; HR [95% CI]: 1.59 [1.02, 2.49], p = .041, fully adjusted
model). Further stratification of the data by prevalence of sleep dis-
turbance demonstrated that among participants with sleep disturb-
ance, having a passive job was associated with an increased risk of
dementia, compared to those having an active job (Table 4).

Sensitivity Analyses

A set of sensitivity analysis has been conducted. Survival analysis
taking death (7 = 720, 9.2% of the total cohort) as a competing risk
factor for dementia did not change the main finding of the study

(subdistribution hazard ratio (sHR) [95% ClI] in Fine-Gray propor-
tional hazards regression for interaction term between job demand
and sleep disturbance: sHR [95% CIJ: 0.61 [0.38, 0.98], p = .041,
adjusted for age, sex, and years of education; sHR [95% CI]: 0.63
[0.39, 1.02], p = .061, fully adjusted model). Similar results were
demonstrated when using median cutoffs for dichotomizing job de-
mand, control, and reward variables (data shown in Supplementary
Tables S1 and S2). In addition to the previously mentioned 2 items
for job reward, we further added “work had adequate support” as
an extra item in this domain; no association has been found between
job reward and incident dementia (HR [95% CI]: 1.00 [0.95, 1.08],
low vs high job reward in fully adjusted Cox regression model).
Neither was a job reward-sleep interaction detected in this model
(p = .63).

Other potential confounding factors have also been considered
in the additional analyses. Status of retirement (retired 7 = 6 910,
88.6% of the total population) and type of main occupation (phys-
ical- or mental-demanding job) were reported by the participant or
the proxy respondent. Similar interaction between job demand and
sleep disturbance, or strain model and sleep disturbance, regarding
the risk of dementia was detected by adding status of retirement
and type of occupation into the Cox regression model. Job demand
x sleep disturbance HR [95% CIJ: 0.61 [0.38, 0.98], p = .041, ad-
justed for age, sex, years of education, retirement status, and type
of occupation; HR [95% CIJ: 0.64 [0.40, 1.03], p = .064, fully ad-
justed model. Strain model x sleep disturbance HR [95% CI]: 1.72
[1.11, 2.69], p = .016, adjusted for age, sex, years of education, re-
tirement status, and type of occupation; HR [95% CIJ: 1.54 [0.98,
2.41], p = .060, fully adjusted model. Finally, the potential impact
of leisure-time activities (participating charity work, caring for the
disabled, helping others, training course, club activities, and religious

Participants without sleep disturbance (N=5218) with sleep di (N=2581)
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Figure 1. Job demand, control, reward and risk of incident dementia, split by
prevalence of sleep disturbance (HR = hazard ratio; Cl = confidence interval;
*p < .05, fully adjusted Cox proportional hazards model).

Table 2. Association of Demand, Control, and Reward With Incident Dementia

Model 1 Model 2 Model 3
HR (95% CI) p Value HR (95% CI) p Value HR (95% CI) p Value
Demand
Low (n = 3 135) Reference Reference Reference
High (7 = 4 664) 0.99 (0.78, 1.24) 906 0.93 (0.74,1.18) 558 0.93 (0.74,1.18) 548
Control
Low (n=2171) Reference Reference Reference
High (7 =5 628) 1.17 (0.89,1.53) .266 0.97 (0.74,1.28) 831 0.97 (0.74,1.27) 816
Reward
Low (7 =6 238) Reference Reference Reference
High (=1 561) 0.92 (0.68, 1.22) 562 1.17 (0.87,1.58) 306 1.18 (0.87,1.59) 285

Notes: CI = confidence interval; HR = hazard ratio. Model 1: adjusted for age, sex, and years of education; Model 2: adjusted for Model 1 + cognitive test

score, country of residence, smoking, alcohol intake, level of physical activity, body mass index, number of chronic diseases, and depression; Model 3: adjusted

for Model 2 + sleep quality.
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Table 3. Risk of Dementia Relation to Job Strain Status According to Karasek Model

Model 1 Model 2 Model 3

HR (95% CI) p Value HR (95% CI) p Value HR (95% CI) p Value
Active (n = 3 480) Reference Reference Reference
Low strain (7 = 2 148) 0.81(0.55,1.20) 293 1.01 (0.68, 1.50) 944 1.02 (0.69, 1.52) 916
High strain (7 = 1 184) 0.97 (0.68, 1.38) 853 1.15 (0.81, 1.65) 433 1.15 (0.80, 1.65) 431
Passive (12 = 987) 1.10 (0.84, 1.43) .506 1.14 (0.87, 1.50) 327 1.14 (0.87, 1.50) 331
p for trend 375 641 625

Notes: CI = confidence interval; HR = hazard ratio. Model 1: adjusted for age, sex, and years of education; Model 2: adjusted for Model 1 + cognitive test

score, country of residence, smoking, alcohol intake, level of physical activity, body mass index, number of chronic diseases, and depression; Model 3: adjusted

for Model 2 + sleep quality.

Table 4. Risk of Dementia in Relation to Job Strain Status According to Karasek Model, Stratified by Prevalence of Sleep Disturbance

Participants Without Sleep Disturbance

Participants With Sleep Disturbance

N of Incidence (dementia/no dementia) HR (95% CI) p Value N of Incidence (dementia/no dementia) HR (95% CI) p Value
Active 81/2 169 Reference 46/1 184 Reference
Low strain 52/1 368 0.82(0.50, 1.36) 447 45/683 1.50 (0.78, 2.86) 223
High strain 26/802 1.07 (0.68, 1.68) 772 15/341 1.26 (0.70, 2.29) 443
Passive 20/700 0.94 (0.66, 1.34) 736 12/255 1.54 (1.01, 2.34) .045%

Notes: CI = confidence interval; HR = hazard ratio. Cox proportional hazards model adjusted for age, sex, years of education, country of residence, smoking,

alcohol intake, level of physical activity, body mass index, number of chronic diseases, and depression.

*p <.0S.

activities for at least once a week) and social support (receiving per-
sonal care or practical household help from anyone outside the
household in last 12 months) of the participants have been tested.
Similar interactions between job demand/strain model and sleep dis-
turbance for the risk of dementia were found in the Cox regression
analyses. Job demand x sleep disturbance, HR [95% CI]: 0.60 [0.37,
0.96], p = .032, adjusted for age, sex, years of education, frequency
of leisure-time activity, and social support; HR [95% CI]: 0.63 [0.40,
1.02], p = .058, fully adjusted model. Strain model x sleep disturb-
ance HR [95% CI]: 1.73 [1.11,2.70], p = .015, adjusted for age, sex,
years of education, frequency of leisure-time activity, and social sup-
port; HR [95% CIJ: 1.59 [1.02,2.49], p = .041, fully adjusted model.

Discussion

In this longitudinal study among adults living in 12 different
European countries, we observed that the association between psy-
chosocial stress at work and incident dementia was mediated by
sleep disturbance. Specifically, job demand, control, reward, as well
as different combinations of demand and control in Karasek’s job
strain model were not linked to an altered risk of subsequent de-
mentia among individuals without sleep disturbance. In contrast,
both high demand and passive job were associated with an altered
risk of incident dementia among persons reported sleep disturbance.
It is worth noting that for persons with sleep disturbance, being ex-
posed under high job demand attenuated their future risk of get-
ting dementia. Moreover, among individuals with sleep disturbance,
those who fulfilled both low job demand and low job control in
their occupation were particularly prone to dementia in later life,
compared to those who experienced high levels in both job demand
and job control.

The link between psychosocial stress at work and incident de-
mentia in our study was only discovered among those who reported

sleep disturbance. This indicates a potential role of sleep for bridging
the psychosocial stress at work and the development of dementia,
and also emphasizes the prominence of maintaining a healthy sleep
pattern among those who work under a suboptimal psychosocial en-
vironment. Prevalence of sleep disturbance increases with advancing
age (22); in the present analysis nearly one third of the participants
reported sleep disruptions at baseline. Sleep disturbance such as in-
sufficient sleep, insomnia symptoms, sleep-disordered breathing, and
other disorders have been associated with dementia in later life, par-
ticularly caused by AD. A 25-year longitudinal study carried out on
7 959 British adults reported a 30% higher risk of dementia diag-
nosis among participants who had persistent short sleep duration
(6 hours or less per night) at age 50, 60, and 70, compared to those
with a 7-hour sleep duration in all 3 time points (7). Another longi-
tudinal study with 1 574 men from Sweden at baseline found that in-
somnia complaints at age 70 increased subsequent risk of dementia
and AD by 114% and 192 %, respectively (23). On the other hand,
proper treatment of obstructive sleep apnea—the most common
cause of sleep-disordered breathing—lowered the risk of incident
AD by about 22% in older Medicare beneficiaries (24). Sleep dis-
turbance may contribute to the pathogenesis of AD and dementia
through different mechanisms. These include but are not limited
to a malfunctioning glymphatic system due to reduced slow-wave
sleep (25,26), hypoxia due to apnea-hypopnea events (27), and
neuroinflammation (28).

Findings from previous studies regarding job demand and risk
of dementia are inconsistent. In a recent study among 1 277 adults
aged 60 years and older, no association between mental demand at
work and incidence of dementia was suggested following a 14-year
mean observation period. However, a meta-analysis incorporating
4 relevant studies suggested that higher work complexity led to a
reduced risk for dementia (29). Specific types of job demand char-
acteristics may relate to dementia outcome. For instance, a previous
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study demonstrated greater risk for AD when mental occupational
demands were lower and physical occupational demands were
higher (30). Another study found that higher social demands, but
not intellectual demands were associated with reduced risk of AD
(31). It must be kept in mind that the potential interaction with sleep
disturbance was not investigated in the abovementioned studies. In
our study, high job demand was protective for the development of
dementia among individuals with disturbed sleep. This may seem
contradictory because high job demand itself is often associated with
sleep complaints (32). We assume that most of the high demand jobs
may involve in high work complexity, which has a protective effect
against dementia and may counterbalance the detrimental impact
of sleep disturbance on the brain structure and cognitive functions
in later life (29,33-35). Another possible explanation could be that
participants in this study were over 50 years old and they were in the
later stages of their working life. People with extremely high levels
of job demand in earlier career stage might have left the relevant job
due to heavy psychosocial burden, while those who stayed might
either have relatively lower levels of high job demand or become
psychologically adapted to such work environment. However, fur-
ther evidence is warranted to confirm the observation in our study.

The association between low job control and dementia has been
well established by earlier studies. A Swedish twin cohort involving
more than 10 000 participants identified lower job control as a risk
factor for any dementia and vascular dementia (36). Another study
in 913 older community dwellers showed a 120% increased adjusted
HR for AD among those having low-level job control (3). We ob-
served in individuals with sleep disruption that passive job strain
(ie, low demand and low control) was associated with a 54% in-
creased risk for subsequent dementia, compared to active job (high
demand, high control). This is in line with a recent multicohort study
(n = 107 896) (37). In that study, cognitively low-stimulating jobs
include low-demanding tasks and low job decision latitude was asso-
ciated with an elevated subsequent risk for dementia. Additional ana-
lyses found that individuals with low cognitive stimulation at work
had higher levels of plasma proteins related to neurodegeneration
(eg, slit homologue 2, carbohydrate sulfotransferase 12, and
peptidyl-glycine a-amidating monooxygenase) (37). Separate evi-
dence has shown that sleep deprivation may facilitate such pathways
and further inhibit neurogenesis and memory consolidation (38,39).
Thus, a combination of passive jobs and sleep disturbance should be
of particular concern in terms of prevention of dementia.

Given the observed relationship between sleep disturbance
and subsequent risk of dementia, it is of importance to investigate
whether worksite interventions, as a part of holistic occupation well-
ness programs, could have a positive impact on sleep quality. A sys-
temic review focusing on workplace intervention to promote sleep
health reported preliminary evidence supporting the effectiveness of
sleep hygiene and fatigue management on self-reported outcomes of
sleep (40). This encourages the employers to provide aid on sleep in
order to mitigate the burden on cognitive health caused by job stress.

The present study contains a relatively large sample size. Data were
collected by a standard survey from European countries in different re-
gions and with different socioeconomic status. In the analyses, several
important potential confounders, such as cognitive function at baseline
and depressive symptoms, have been taken into account. Nevertheless,
the study is subject to a number of limitations. Sleep disturbance was
ascertained by a single question reflecting participant’s current situation
without scopes of its duration and frequency in the past; thus, the study
could not reveal whether sleep disturbance as a chronic problem has
an interaction with job strain regarding the risk of dementia. We were

also unable to disclose whether a particular pattern of sleep disturbance,
such as insufficient sleep or fragmented sleep, played the mediating role
in the interaction. Furthermore, dementia incidence was extracted from
follow-up surveys of SHARE which carried out every 2 years; hence,
censoring period cannot be narrowed down according to the exact date
of dementia initiation. Finally, in addition to the cognitive function as-
sessed at baseline, future studies may consider controlling cognitive tra-
jectory before the onset of dementia which can reflect the process of
cognitive deterioration.

In conclusion, results of this study suggest that dementia risk in-
duced by psychosocial stress at work could be mediated by sleep dis-
turbance. In addition to the beneficial impact of high demand job on
the occurrence of dementia, our findings support strengthening job
control for curbing the risk of dementia in late life, especially among
individuals with sleep disturbance.
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Supplementary data are available at The Journals of Gerontology,
Series A: Biological Sciences and Medical Sciences online.
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