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Objectives Psychosocial job strain has been associated with a range of adverse health outcomes. The aim of this
study was to examine the association between psychosocial job strain and prospective risk of polypharmacy (the
prescription of >5 medications) and to evaluate whether coping strategies can modify this risk.

Methods Cohort study of 9703 working adults [mean age 47.5 (SD 10.8) years; 54% female] who participated in
the Swedish Longitudinal Occupational Survey of Health (SLOSH) at baseline in 2006 or 2008. Psychosocial job
strain was represented by job demands and control, and measured by the Swedish version of the demand—control
questionnaire. The outcome was incidence of polypharmacy over an eight-year follow-up period. Information
on dispensed drugs were extracted from the Swedish Prescribed Drug Register. Logistic regression was used to
estimate the association of job strain status with polypharmacy, adjusted for a range of confounders.

Results During the follow-up, 1409 people developed polypharmacy (incident rate: 20.6/1000 person-years).
In comparison to workers with low-strain jobs (high control/low demands), those with high-strain jobs (low
control/high demands) had a significantly higher risk of incident polypharmacy (OR 1.40, 95% CI 1.04-1.89).
The impact of high-strain jobs on developing polypharmacy remained among those with covert coping strategies
(ie, directed inwards or towards others) but not among those with open coping strategies (ie, primarily directed
toward the stressor).

Conclusions Workers in high-strain jobs may be at an increased risk of polypharmacy. Open coping strategies

may reduce the negative impact of psychosocial job strain on risk of polypharmacy.

Key terms coping; epidemiology; job control; job demand; occupational stress; stress.

Polypharmacy, the use of multiple medications by one
individual, is increasing worldwide among those with
multimorbidity (1). Polypharmacy has been highlighted
as a key focus area by the World Health Organization in
their global strategy to optimize medication use with-
out harm (2). While there is no standard definition for
polypharmacy, the most common is the concurrent use
of >5 medications by a single individual (3). Although
prescription drug use is highest among older people, the
prevalence of polypharmacy has increased across all age
groups over the last decade. In the US, the prevalence
of polypharmacy increased from an estimated 8.2% in
1999-2000 to 15% in 2011-2012. Among those 20-39

years of age, the prevalence was 3.1% and 15% among
40—-64-year olds (4). In 2015-2016, 60% of US adults
aged 40-59 used >1 prescription drugs, and 15% used
>5 (5). In Sweden, the prevalence of polypharmacy
increased from 17% in 2006 to 19% in 2014 in the
general population. The rate of polypharmacy was 8.5%
among those <60 years (6). With growing medication use
among those of working age, the contribution of work-
ing life to polypharmacy warrants further investigation.

Polypharmacy is associated with a range of adverse
outcomes including inappropriate medication use, poor
adherence, medication errors and drug interactions (7).
Polypharmacy has also been linked to increased health-
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care costs, and increased risks for hospitalization and
mortality (1, 8). While a range of sociodemographic and
socioeconomic risk factors for polypharmacy have been
investigated (9), there is a paucity of research on the role
of the psychosocial work environment (10). To date, no
studies have investigated the association between psy-
chosocial work stress and future risk of polypharmacy.

The psychosocial work-environment has been widely
studied in terms of job strain — a situation with high
psychological demands or pressures combined with low
control in meeting those demands — and is assumed to
be a risk factor for physical and mental health (11). Job
strain has been reported to be associated with a range of
adverse health outcomes including depression (12), car-
diovascular disease (13, 14), diabetes (15), hypertension
(16, 17), sleep disturbance (18), and musculoskeletal
disorders (19, 20). Coping, defined as ongoing cognitive
and behavioral efforts to manage psychological stress
(21), may be employed to reduce the negative conse-
quences of work stress. Coping may be broadly catego-
rized into problem-focused (active efforts to resolve a
problem) or emotion-focused (aims to reduce emotional
discomfort) (22) and coping strategies may be primarily
directed towards the stressor (open coping) or directed
inwards or towards others (eg, family or friends) (covert
coping) (23, 24). Coping has been previously found to
have a moderating effect in the association between
psychosocial work stress and various health and psycho-
logical outcomes (25-27). While certain strategies may
be more beneficial than others, there remains a lack of
clarity regarding coping’s moderating role between job
strain and a broader range of health outcomes.

The aim of this study was to examine the association
between psychosocial job strain and prospective risk
of polypharmacy (the use of >5 medications) and to
evaluate whether coping strategies can modify this risk.

Methods

Study population

This was a data linkage study based on participants
in the Swedish Longitudinal Occupational Survey of
Health (SLOSH), an ongoing study of an approxi-
mately nationally representative sample of the Swedish
working population (www.slosh.se) (28). Since 2006,
a mailed self-completion questionnaire with two ver-
sions has been distributed biennially. Recipients who
were in paid work >30% of full-time answered one
version and recipients who temporarily or permanently
worked <30% of full-time answered the other version.
Statistics Sweden carried out the data collection, and a
submitted response to the survey confirmed informed
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consent. The questionnaire asked extensive information
on occupation, psychosocial work environment, work
organization, health, and health-related complaints. The
overall response rate to the questionnaires was 65% in
2006 (5985 respondents; 5141 to the ‘worked >30% of
full-time’ and 844 to the ‘worked <30% of full-time’
questionnaire) and 61% in 2008 (11 441 respondents;
9756 to the ‘worked >30% of full-time” and 1685 to the
‘worked <30% of full-time” questionnaire) (28).

This study included participants who worked >30%
of full-time when entering SLOSH in the year 2006
(N=5141) or 2008 (N=5170). Thus, there were a total
of 10 311 individuals in gainful employment at base-
line [mean age 47.8 (SD 10.8) years; 54% female]. We
defined baseline as the first six months in 2006 and
2008 for the two cohorts, respectively. All the dates
of study entry fell within this range. Prevalent cases
were those who had polypharmacy during these six
months. After excluding prevalent polypharmacy cases
(>5 drugs, N=197) and people with missing occupational
information (N=411), 9703 participants were included
in the analytical sample.

Exposure

Psychosocial job strain was represented by job demands
and control, and measured by the Swedish version of the
demand—control questionnaire (DCQ) in SLOSH. The
DCQ is widely used and has satisfactory psychometric
properties (29, 30). Psychosocial demands at work were
measured with five questions: (i) do you have to work
very fast? (ii) Do you have to work very intensively?
(iii) Does your work demand too much effort? (iv) Do
you have enough time to do everything? (v) Does your
work often involve conflicting demands? Job control
was represented by decision authority and skill discre-
tion and was assessed by six items from the DCQ: (i) do
you have a choice in deciding how to do your work? (ii)
Do you have a choice in deciding what you do at work?
(iii) Do you have the possibility of learning new things
through your work? (iv) Does your work demand a high
level of skill or expertise? (v) Does your work require
ingenuity? (vi) Do you have to do the same thing over
and over again? These items were quantified on a scale
from 1="yes, often" to 4="no, hardly ever/never". Except
for answers to question 4 of the demands dimension
and question 6 of the control dimension, the responses
to the other nine questions were converted into 1="no,
hardly ever/never" to 4="yes". Response scores for job
demands and job control were averaged, respectively.
Thus, the response scores were presented in an ascend-
ing fashion (ie, higher scores referred to higher control/
demands). Following Karasek’s job strain model (11), we
combined job control and demands into four categories
of job strain: low-strain jobs (low demands, high con-
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trol); passive jobs (low demands, low control); active
jobs (high demands, high control); and high-strain jobs
(high demands, low control). Psychosocial job strain was
assessed at baseline only as it has been previously shown
that levels of job demands and control remain relatively
unchanged over time in the SLOSH cohort (31).

Outcome

The main outcome was the incidence of polypharmacy
over an eight-year follow-up period. Information on
dispensed drugs were extracted from the Swedish Pre-
scribed Drug Register. This register contains data with
unique patient identifiers for all prescriptions dispensed
by pharmacies to the whole population of Sweden. Infor-
mation on medication included the exact date of drug
purchasing, drug name, dosage and quantity. All drugs
were classified according to the anatomical therapeutic
chemical (ATC) classification system (32). Polyphar-
macy was defined as the prescription of >5 medications
and "excessive polypharmacy" was defined as the pre-
scription of >10 medications. Data on drugs dispensed
every quarter from the date of study entry were extracted
and used to calculate quarterly polypharmacy outcomes
each year over an eight-year period. The assessment of
polypharmacy was based on the current drug use the last
day of each quarter, by using a point prevalence method
described previously (33).

Covariates

Characteristics were assessed by age and gender. Socio-
economic variables included the highest level of edu-
cation (categorized into elementary, high school and
university) and occupational class (blue- or white-collar
worker). Age, gender and education were derived from
national administrative registers and occupational class
from the survey question: "To which occupational cat-
egory do you belong?" with responses: (i) worker, (ii)
clerical, (iii) line manager, and (iv) other. The first
response was categorized as blue-collar worker and
the remaining as white-collar worker. The presence of
chronic diseases was derived from linked data from the
National Patient Register which contains information for
all inpatient and specialized outpatient visits in Sweden.
All chronic diseases were defined according to Interna-
tional Classification of Diseases, 10" revision (ICD-10),
and grouped into broad categories of chronic conditions,
as previously reported (34).

The questions on coping were based on a question-
naire originally developed for a US study on high blood
pressure but later adapted for the Swedish working
population, which has been tested extensively (24, 35).
Information about coping strategies in 2006 was col-
lected by the question: "During the last two years when
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you felt steamrolled or unfairly treated by your manager/
managers or workmates, how have you reacted?" In
2008, this was changed to two separate questions: "How
do you usually react if you are unfairly treated or get
into conflict with a supervisor/manager?" and "How do
you usually react if you are unfairly treated or get into
conflict with a workmate?" In response to these ques-
tions there were four possible options that were graded
on a scale, with 1=always to 4=never: (i) immediately
made clear and clearly shown my feelings, (ii) suggested
a compromise or other solution, (iii) kept quiet and
brooded over it, and (iv) taken it out on my family/those
closest to me. The first two responses represented open
coping strategies, whilst the last two represented covert
coping strategies. A sum score of coping strategies was
calculated, ranging from 8-32, with higher scores rep-
resenting more open coping strategies (24). Responses
for the separate questions in 2008 were averaged. We
further dichotomized scores using the median score for
men and women separately.

Statistical analysis

Baseline characteristics across job strain categories and
between people with and without polypharmacy were
compared using Chi-square (¥?) or one-way ANOVA
followed by pairwise comparison with Bonferroni cor-
rection. Logistic regression was used to estimate the odds
ratios (OR) and 95% confidence intervals (CI) for the
association of job demands, job control and job strain sta-
tus with polypharmacy. Logistic regression analyses were
deemed more appropriate than Cox regression, as exact
follow-up time to polypharmacy occurrence could not
be determined (based on quarterly time points) and Cox
proportionality assumptions did not hold across analyses.

Job control and job demands were treated as continu-
ous variables first to examine linear associations with the
outcome. To explore nonlinear associations, we created
indicator variables for job control and job demands,
respectively, using quartile distribution in men and
women, separately. This was done to take into consid-
eration gender differences in reporting perceived stress.
The results from the quartile analyses revealed that the
job controls and demands had different thresholds for
polypharmacy, and the thresholds were similar between
men and women. Thus we dichotomized job control (1
quartile versus 2"-4% quartile) and demands (1% and
2n quartile versus 3™ and 4™ quartile), respectively, and
created the four job strain categories, with low strain as
the reference group.

Statistical interactions between job strain status and
coping strategy, as well as potential effect modifiers such
as sex, age, education, lifestyle factors, health status,
and social support at work, were tested by introducing
interaction terms in the model. In the case where a sta-
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tistically significant interaction was detected, stratified
analysis was further conducted to compare polyphar-
macy risks across strata.

All analyses were first adjusted for age, sex and
follow-up time, and additionally controlled for potential
confounders. Variables that were significantly asso-
ciated with polypharmacy and job strain, including
occupational class, education and number of chronic
diseases, were kept in the model in order to obtain
the independent effect of job strain on polypharmacy.
Collinearity tests showed that the variance inflation
factor (VIF) for all the covariates was <1.26, with a
mean value of 1.15, indicating the fully adjusted model
should not have collinearity problems and the regression
estimates from such a model should be stable. Sleep
quality, depressive symptoms, and lifestyle factors were
not significantly associated with polypharmacy or job
strain and thus excluded from the analysis. A descrip-
tion of these covariates is provided in the supplemen-
tary material (https://www.sjweh.fi/show_abstract.
php?abstract_id=3914).

Several sensitivity analyses were carried out. First,
we excluded people taking any drugs at baseline to
include participants who were relatively healthier. Sec-
ond, we redefined the outcome as multiple/repeated
polypharmacy over the follow-up period. This was done
in order to lower the risk of false positive polyphar-
macy and also evaluate chronicity of polypharmacy.
Third, we repeated the analysis by excluding 185 indi-
viduals who were <26 years because the occurrence
of polypharmacy was uncommon (<2.17%). We also
performed stratified analysis by age <55 versus >55
years because the younger participants had a lower rate
of polypharmacy (<15.58%) than the older participants
(>21.68%). Fourth, we performed stratified analysis by
occupation because both men and women work to a very
large extent in Sweden, the labor market is quite gender

segregated horizontally (men and women tend to have
different occupations). Therefore, gender differences in
demands and control could be due to actual differences
between the jobs that men and women tend to do rather
than the differences in reporting style as mentioned
before. Finally, we used active job as a reference group
as this has been reported in the occupational health lit-
erature and in studies of other health outcomes.

All reported P-values were two-sided, and P<0.05
was considered statistically significant. Data were com-
puted using Stata SE 14.0 (StataCorp LP, College Sta-
tion, TX, USA).

Ethical considerations

This study was conducted with the approval of the
Regional Research Ethics Board in Stockholm. Data
were coded and anonymized before statistical analyses.

Results

A total of 9703 participants were followed up to 31
December 2014 [mean follow-up time 7.1 (SD) 2 years].
Baseline characteristics of the study population by job
strain status are summarized in table 1.

During the follow-up, 1409 (14.5%) people devel-
oped polypharmacy (prescription of >5 medications,
incident rate: 20.6/1000 person-years). Incidence of
polypharmacy varied across age groups: 19-39 years
(N=113, 4.64%), 40-49 years (N=266, 9.79%), 50-54
years (N=230, 15.58%), 55-59 years (N=343, 21.6%),
and 60—68 years (N=457, 30.5%). Of those with incident
polypharmacy, 103 individuals developed excessive
polypharmacy (prescription of >10 medications). As
the incidence of excessive polypharmacy was low, we

Table 1. Baseline characteristics of the study population by job strain status (N=9703). Missing data: education=48, occupational class=226, self-

rated health=69, coping strategy=1261. [SD=standard deviation.]

Characteristics Low Strain N=3440 Active N=3211 Passive N=1732 High Strain N=1320 P-value
Mean (SD) N (%) Mean (SD) N (%) Mean (SD) N (%) Mean (SD) N (%)
Age (years) 48.2(10.7) 47.6(10.4) 46.6(11.4) 46.9(10.8) <0.001
Female sex 1739 (50.6) 1729 (53.9) 982 (56.7) 790(59.9) <0.001
Education
Elementary 545(16.0) 308(9.7) 392(22.6) 306 (23.3)
High school 1457 (42.6) 1170(36.6) 1014 (58.6) 698(53.2) <0.001
University 1416 (41.4) 1716(53.7) 325(18.8) 308(23.5)
Occupational class
Blue-collar worker 1243(36.9) 827(26.6) 1028 (60.3) 774(59.7) <0.001
White-collar worker 2125(63.1) 2280(73.4) 678(39.7) 522(40.3)
Chronic diseases 0.6(1.1) 0.6(1.1) 0.6(1.1) 0.7(1.1) 0.07
Coping strategy
Covert 1456 (49.6) 1663 (59.2) 937(62.3) 790(66.3) <0.001
Open 1480 (50.4) 1146 (40.8) 568(37.7) 402(33.7)
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Table 2. Baseline characteristics of the study population by incident
polypharmacy status (N=9703). Missing data: education=48, oc-
cupational class=226, self-rated health=69, coping strategy=1261.
[SD=standard deviation.]

Characteristics Non-cases N=8294 Cases N=1409 P-value
Mean(SD) N(%) Mean(SD) N (%)
Age (years) 46.5(10.7) 53.8(8.9) <0.001
Female sex 4483(54.1) 757(53.7)  0.82
Education
Elementary 1189 (14.4) 362(25.7)
High school 3759 (45.6) 580(41.3) <0.001
University 3302 (40.0) 463(33.0)
Occupational class
Blue-collar worker 3298 (40.7) 574(41.8) 0.44
White-collar worker 4806 (59.3) 799 (58.2)
Chronic diseases 0.5(0.9) 1.4(1.7) <0.001
Coping strategy
Covert 4208 (58.0) 638(53.9) <0.01
Open 3051 (42.0) 545 (46.1)

decided to run analyses focusing on polypharmacy. Base-
line characteristics of the study population by polyphar-
macy outcome status are summarized in table 2. Those
participants who developed polypharmacy were older
and less educated, had greater number of chronic dis-
eases and were less likely to use covert coping strategies.
The most prevalent medications contributing to poly-
pharmacy at follow-up were beta blockers (ATC code:
C07A), lipid modifying agents (C10A), antithrombotic
agents (BO1A), antidepressants (NO6A), hypnotics and
sedatives (NOS5C), drugs for peptic ulcer and gastro-
oesophageal disease (A02B), opioids (NO2A), calcium
channel blockers (C08C), angiotensin-converting enzyme
(ACE) inhibitors (C09A), and other analgesics (N02B).
Compared with low job control, workers with high
job control had a lower risk for polypharmacy (OR 0.74,
95% CI 0.59-0.92); however, there was no association
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between job demands and polypharmacy (table 3). In
comparison to workers in active jobs, those in high-
strain jobs had a significantly higher risk of incident
polypharmacy (OR 1.40, 95% CI 1.04-1.89) (table 4).

In the sensitivity analysis, we found similar results
among individuals >26 years (high-strain jobs: OR 1.41,
P=0.025), in stratified analysis by age (age <55, high-
strain jobs: OR 1.42, P=0.081 and age >54, high-strain
jobs: OR 1.40, P=0.164), and in stratified analysis by
occupation (among blue-collar workers, high-strain jobs:
OR 1.30, P=0.239 and among white-collar workers,
high-strain jobs: OR 1.52, P=0.062). When using active
jobs as the reference group, results remained similar in
fully adjusted models (high-strain jobs: OR 1.57, 95%
CI 1.15-2.16).

We detected a statistically significant interaction
between coping strategy and high-strain jobs. After strati-
fying by coping strategy, the effects of high job strain on
developing polypharmacy remained in those with covert
coping strategies (OR 1.61, 95% CI 1.04-2.48) (figure
1). However, no association was observed among those
with open coping strategies. Similar results were observed
after excluding individuals younger than 26 years, among
those with covert coping strategies (high-strain jobs: OR
1.63, P=0.026) and among those with open strategics
(high-strain jobs: OR 1.19, P=0.52). Among white-collar
workers, passive jobs were associated with an increased
risk of polypharmacy in those with covert coping strate-
gies (OR 1.95, P=0.026). When using active jobs as
the reference group, high-strain jobs (OR 2.05, 95% CI
1.32-3.21) and passive jobs (OR 1.79, 95% CI 1.15-2.79)
were significantly associated with polypharmacy in those
with covert coping strategies. No association was found
for those with open coping strategies.

These results did not remain significant in other sen-

Table 3. Odds ratios (OR) and 95% confidence intervals (CI) for polypharmacy in relation to job demands and control.

Job demands/control Model 1° Model 2°
OR 95% Cl P-value OR 95% Cl P-value

Job control (continuous) 0.79 0.65-0.98 0.033 0.82 0.64-1.04 0.100
Job demands (continuous) 1.00 0.83-1.21 0.991 1.06 0.87-1.28 0.576
Job control

1st quartile (lowest) 1 1

2" quartile 0.73 0.57-0.94 0.016 0.73 0.56-0.94 0.053

3 quartile 0.68 0.52-0.90 0.006 0.69 0.52-0.93 0.013

4 quartile (highest) 0.77 0.58-1.01 0.060 0.81 0.60-1.09 0.170
Job demands

1st quartile (lowest) 1 1

2" quartile 1.09 0.82-1.45 0.538 1.15 0.86-1.53 0.354

3 quartile 1.00 0.78-1.28 0.984 1.05 0.82-1.35 0.702

4t quartile (highest) 0.94 0.71-1.23 0.646 0.99 0.74-1.31 0.920
Job control

Low (1t quartile) 1 1

High (2" - 4t quartile) 0.73 0.59-0.89 0.002 0.74 0.59-0.92 0.007
Job demands

Low (1st- 2" quartile) 1 1

High (31 -4t quartile) 0.95 0.78-1.15 0.587 0.98 0.80-1.19 0.835

a Adjusted for age, sex, and follow-up time.

b Adjusted for age, sex, education, follow-up time, occupational class and number of chronic diseases.
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Table 4. Odds ratios (OR) and 95% confidence intervals (CI) for poly-
pharmacy in relation to job strain

Job strain Model 12 Model 2°

OR 95% Cl  P-value OR 95% Cl  P-value
Low strain ¢ 1 1
Active job ¢ 0.86 0.68-1.69 0.223 0.89 0.70-1.14 0.349
Passive job ¢ 1.19 0.90-1.58 0.228 1.19 0.89-1.60 0.242
High strain 1.40 1.05-1.88 0.024 1.40 1.04-1.89 0.029

2 Adjusted for age, sex and follow-up time.

b Adjusted for age, sex, education, follow-up time, occupational class and
number of chronic diseases.

¢High control and low demands.

4High control and high demands.

¢ Low control and low demands.

fLow control and high demands.

sitivity analyses, when participants taking any drugs
at baseline were excluded, and when the occurrence of
multiple/repeated polypharmacy was used as the outcome
(supplementary tables S1 and S2). In sensitivity analysis
2, active jobs were associated with an increased risk of
polypharmacy compared to low-strain jobs (OR 1.99,
95% CI 1.07-3.72) in those with open coping strategies.

Discussion

Our study found that when compared with workers in
low-strain jobs, high-strain jobs were associated with
an increased risk of polypharmacy. After stratifying by
coping strategies, this association remained only in those
with covert coping strategies.

Previous studies have found job strain to be associ-
ated with a range of individual chronic diseases (12, 13,
15, 18) and shorter health expectancy (36). However,
to our knowledge, no previous studies have looked at
the association between job strain and polypharmacy.
Polypharmacy indicates clinically significant medical
conditions and symptoms requiring pharmacological
intervention and provides a marker of multimorbidity
and disease severity. However, polypharmacy may also
indicate potential overuse of medications, including
inappropriate or problematic medications and combina-
tions. In such situations, the harms of medications may
outweigh the intended benefits (1).

Our study found that high control at work was
associated with a lower risk of polypharmacy, while
job demands alone did not have a significant impact.
This is in line with previous studies of other health
outcomes including cardiovascular disease (13), mental
health (37) and dementia (38). Our finding highlights the
importance of control at work despite level of demands,
suggesting that workers who are allowed to make deci-
sions or utilize skills to manage work demands have
lower levels of stress and thus avoid multiple medica-
tion use.
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In our study, we found that compared with low-
strain jobs, those with high-strain jobs were at greater
risk for developing polypharmacy. These associations
remained after adjusting for a range of potential con-
founders, including occupational and health conditions,
suggesting a direct association between job strain and
polypharmacy. Low-strain jobs are theoretically ideal
jobs, being the most relaxed, and were used as the com-
parator in our main analysis. Conversely, high-strain
jobs, where low control is combined with high demands,
represent stressful work situations, thus placing workers
at risk of adverse health events. We used active jobs as
a reference group in our secondary analysis. Active jobs
are highly demanding jobs that allow the employee to
decide when they do their work. As a result of the high
level of decision latitude, employees do not experience
their job as stressful, despite it being very psychologi-
cally demanding (11). Interestingly, both high-strain and
passive jobs were associated with an increased risk for
polypharmacy compared to active jobs in those with
covert coping strategies. Passive jobs, where low control
is combined with low demands, can be demotivational
to workers as their skills and self-efficacy are underuti-
lized and diminished (39). Under stimulation at work
may also be recognized as a source of stress, similar to
overstimulation (40). Thus, passive jobs can also lead to
chronic stress. Passive jobs have previously been dem-
onstrated to be associated with disability, multimorbidity
and other outcomes (41, 42).

There are potential physiological mechanisms that
may explain the observed association between psy-
chosocial job strain and polypharmacy. Firstly, chronic
stress may lead to neuroendocrine dysregulation of
the hypothalamic-pituitary-adrenal axis, which in turn
induces changes in the immune and inflammation sys-
tems and consequently the development of several



chronic conditions and polypharmacy (12, 43, 44).
These processes have been conceptualized as allostatic
load (45). Work stress has also been linked to a range
of disease risk factors including increased adiposity,
systemic inflammation, and altered metabolic profile
(46). Secondly, stress has been identified as a significant
feature of several mental illnesses, including depression
(12, 44), which may explain increased use of medica-
tions, especially psychotropics. Finally, stress may also
lead to unhealthy lifestyle behaviors, such as smoking,
heavy alcohol consumption, and physical inactivity (47,
48), which may also be implicated in the development of
cardiometabolic diseases and polypharmacy. However,
we found no significant interaction between lifestyle
factors and job strain in our study.

Coping strategies appeared to moderate the associa-
tion between psychosocial job strain and polypharmacy.
In our study, more open styles of coping ameliorated
the association between job strain and polypharmacy,
with the association remaining only in those with more
covert coping strategies. Previous studies have demon-
strated that covert coping with unfair treatment at work
is associated with an increased risk of cardiovascular
disease (23, 24). Work-related stress in the presence of
covert coping may also increase risk for oesophageal
and gastric cancers (49). This highlights the important
interaction between a stressful work environment and
an individual’s response to it. It is postulated that poor
coping strategies can result in psychophysiological ten-
sion and the development of illness (24), which in turn
may lead to polypharmacy. In subgroup analysis by
occupational class, passive jobs were associated with
an increased risk of polypharmacy among white-collar
workers with covert coping strategies. This may reflect
poor health behaviors and coping such workers (50).

The impact of high-strain jobs on polypharmacy
disappeared when we took into account any drug use
at baseline and repeated occurrences of polypharmacy
at follow-up. This may suggest that the influence of
job strain on polypharmacy is greatest in those with
underlying chronic health problems but may not be long
lasting. Interestingly, active jobs were associated with
repeated occurrences of polypharmacy among workers
with open coping strategies, suggesting potential stress
from active jobs. More studies are warranted to clarify
the underlying mechanisms.

The most commonly used medications contribut-
ing to polypharmacy reflect the treatment of medical
conditions previously found to be associated with job
strain including cardiovascular disease (beta blockers,
lipid modifying agents, antithrombotics, ACE inhibi-
tors), mental disorders (antidepressants, hypnotics and
sedatives), gastroesophageal disease (drugs for peptic
ulcer and gastro-oesophageal disease), and musculoskel-
etal and pain disorders (opioids and other analgesics).

Tanetal

However, previous studies investigating the association
between job strain and specific medication use have been
inconsistent. A previous study demonstrated that psycho-
logical work demands were associated with the purchase
of antihypertensive medication in women (51). Exposure
to low job control and high job demands was associated
with subsequent psychotropic medication use, including
antidepressants and anxiolytics, in a previous study (52).
Another study found that men with high job strain had
an increased risk of future antidepressant medication
use (53). A cross-sectional study found an association
between high job strain and self-reported benzodiazepine
use (54). Conversely, other previous studies have found
no significant association between job strain and psycho-
tropics, including antidepressants (55).

Our study findings highlight the need for organiza-
tions and workplaces to optimize psychosocial work
conditions in order to potentially reduce future risk
of ill health and subsequent polypharmacy. Policies to
empower workers to adopt better and more open coping
strategies to mitigate this risk should be encouraged.
Future studies should look at other types of working
conditions, as well as the interplay between different
medication classes. Strategies to manage psychosocial
job strain at work should be further explored. As work-
ing conditions continue to evolve, and multimorbidity
and complex drug regimens become more common
with an aging population, such strategies will be of
great importance to ensure a healthy and sustainable
workforce.

This study has strengths and limitations. Strengths
lie in the large, representative sample of Swedish work-
ers. The prospective study design allowed a temporal
association between psychosocial job strain and incident
polypharmacy to be explored; however, causality can-
not be concluded. Medication outcomes and medical
comorbidity data were ascertained from national reg-
isters that were complete, thus avoiding any potential
attrition or recall bias. However, data on psychosocial
work environment and covariates were self-reported,
which may lead to misclassification and response bias.
Non-response varied from 35-39%; as occupational
status is unknown among non-responders, it is difficult
to determine whether respondents represent the overall
Swedish working population. However, it was previ-
ously shown that, in general, those who were women,
younger, married, university educated and born in Swe-
den were more likely to respond to the SLOSH question-
naires (28). Thus, this may impact the generalizability
of our findings. We did not consider non-prescription
medications such as those obtained over-the-counter,
thus we may have underestimated incidence of poly-
pharmacy. The measure of coping used in this study
was relatively crude and other factors could explain
the observed associations, such as personality traits or
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other personal characteristics underlying coping patterns
(24). Additionally, this measure relates mainly to unfair
treatment or conflicts at work and may not be optimal for
other types of work stress. In addition, the large internal
missing rate of the coping questions (13%) is a potential
weakness. Although we adjusted for a range of important
covariates, we cannot exclude the possibility of bias due
to unmeasured confounding.

Concluding remarks

Workers of high-strain jobs may be at an increased risk
of polypharmacy. Open coping strategies may reduce
the negative effects of psychosocial job strain on risk
of polypharmacy.

Acknowledgements

The authors are grateful to all colleagues and cowork-
ers at the Stress Research Institute for providing data
for this study as well as all participants in SLOSH. The
study was supported by the Swedish Council for Work-
ing Life and Social Research (FORTE), #2019-01120,
#2005-0734 and The Swedish Research Council (VR),
#825-2009-6192, #2013-1645, #2015-06013, #2017-
00624 and #2018-02998. The first author is supported
by a NHMRC-ARC Dementia Research Development
Fellowship (APP1107381).
The authors declare no conflicts of interest.

References

1. Wastesson JW, Morin L, Tan EC, Johnell K. An update
on the clinical consequences of polypharmacy in older
adults: a narrative review. Expert Opin Drug Saf 2018
Dec;17(12):1185-96. https://doi.org/10.1080/14740338.20
18.1546841.

2. World Health Organization. Medication Without Harm
- Global Patient Safety Challenge on Medication Safety.
Geneva: World Health Organization. Licence: CC BY-NC-SA
3.01GO.; 2017.

3. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What
is polypharmacy? A systematic review of definitions. BMC
Geriatr 2017 Oct; 17(1):230. https://doi.org/10.1186/s12877-
017-0621-2.

4. Kantor ED, Rehm CD, Haas JS, Chan AT, Giovannucci EL.
Trends in Prescription Drug Use Among Adults in the United
States From 1999-2012. JAMA 2015 Nov;314(17):1818-31.
https://doi.org/10.1001/jama.2015.13766.

5. Hales CM, Servais J, Martin CB, Kohen D. Prescription

596

Scand J Work Environ Health 2020, no 46, vol 6

Drug Use Among Adults Aged 40-79 in the United States
and Canada. NCHS Data Brief 2019 Aug;(347):1-8.

Zhang N, Sundquist J, Sundquist K, Ji J. An Increasing
Trend in the Prevalence of Polypharmacy in Sweden: A
Nationwide Register-Based Study. Front Pharmacol 2020
Mar;11:326. https://doi.org/10.3389/fphar.2020.00326.

Johnell K, Klarin I. The relationship between number of
drugs and potential drug-drug interactions in the elderly:
a study of over 600,000 elderly patients from the Swedish
Prescribed Drug Register. Drug Saf 2007;30(10):911-8.
https://doi.org/10.2165/00002018-200730100-00009.

Fried TR, O’Leary J, Towle V, Goldstein MK, Trentalange
M, Martin DK. Health outcomes associated with
polypharmacy in community-dwelling older adults: a
systematic review. J Am Geriatr Soc 2014 Dec;62(12):2261—
72. https://doi.org/10.1111/jgs.13153.

Hovstadius B, Petersson G. Factors leading to excessive
polypharmacy. Clin Geriatr Med 2012 May;28(2):159-72.
https://doi.org/10.1016/j.cger.2012.01.001.

Milner A, Scovelle AJ, King TL, Madsen 1. Exposure
to work stress and use of psychotropic medications:
a systematic review and meta-analysis. J Epidemiol
Community Health 2019 Jun;73(6):569-76. https://doi.
org/10.1136/jech-2018-211752.

. Karasek R. Job demands, job decision latitude, and

mental strain: implications for job redesign. Adm Sci Q
1979;24:285-308. https://doi.org/10.2307/2392498.

Madsen IE, Nyberg ST, Magnusson Hanson LL, Ferrie JE,
Ahola K, Alfredsson L et al.; IPD-Work Consortium. Job
strain as a risk factor for clinical depression: systematic
review and meta-analysis with additional individual
participant data. Psychol Med 2017 Jun;47(8):1342-56.
https://doi.org/10.1017/S003329171600355X.

. Theorell T, Jood K, Jarvholm LS, Vingard E, Perk J,

Ostergren PO et al. A systematic review of studies in
the contributions of the work environment to ischaemic
heart disease development. Eur J Public Health 2016
Jun;26(3):470-7. https://doi.org/10.1093/eurpub/ckw025.

Kivimdki M, Virtanen M, Elovainio M, Kouvonen A,
Vidndnen A, Vahtera J. Work stress in the etiology of
coronary heart disease--a meta-analysis. Scand J Work
Environ Health 2006 Dec;32(6):431-42. https://doi.
org/10.5271/sjweh.1049.

. Mutambudzi M, Javed Z. Job Strain as a Risk Factor

for Incident Diabetes Mellitus in Middle and Older Age
U.S. Workers. J Gerontol B Psychol Sci Soc Sci 2016
Nov;71(6):1089-96. https://doi.org/10.1093/geronb/
gbw(091.

Gilbert-Ouimet M, Trudel X, Brisson C, Milot A, Vézina
M. Adverse effects of psychosocial work factors on blood
pressure: systematic review of studies on demand-control-
support and effort-reward imbalance models. Scand J
Work Environ Health 2014 Mar;40(2):109-32. https://doi.
org/10.5271/sjweh.3390.

. Landsbergis PA, Dobson M, Koutsouras G, Schnall


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30540223&dopt=Abstract
https://doi.org/10.1080/14740338.2018.1546841
https://doi.org/10.1080/14740338.2018.1546841
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29017448&dopt=Abstract
https://doi.org/10.1186/s12877-017-0621-2
https://doi.org/10.1186/s12877-017-0621-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26529160&dopt=Abstract
https://doi.org/10.1001/jama.2015.13766
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31442200&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32265705&dopt=Abstract
https://doi.org/10.3389/fphar.2020.00326
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17867728&dopt=Abstract
https://doi.org/10.2165/00002018-200730100-00009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25516023&dopt=Abstract
https://doi.org/10.1111/jgs.13153
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22500536&dopt=Abstract
https://doi.org/10.1016/j.cger.2012.01.001
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30914444&dopt=Abstract
https://doi.org/10.1136/jech-2018-211752
https://doi.org/10.1136/jech-2018-211752
https://doi.org/10.2307/2392498
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28122650&dopt=Abstract
https://doi.org/10.1017/S003329171600355X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27032996&dopt=Abstract
https://doi.org/10.1093/eurpub/ckw025
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17173200&dopt=Abstract
https://doi.org/10.5271/sjweh.1049
https://doi.org/10.5271/sjweh.1049
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27445405&dopt=Abstract
https://doi.org/10.1093/geronb/gbw091
https://doi.org/10.1093/geronb/gbw091
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24108310&dopt=Abstract
https://doi.org/10.5271/sjweh.3390
https://doi.org/10.5271/sjweh.3390

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

P. Job strain and ambulatory blood pressure: a meta-
analysis and systematic review. Am J Public Health
2013 Mar;103(3):e61-71. https://doi.org/10.2105/
AJPH.2012.301153.

Linton SJ, Kecklund G, Franklin KA, Leissner LC, Sivertsen
B, Lindberg E et al. The effect of the work environment
on future sleep disturbances: a systematic review. Sleep
Med Rev 2015 Oct;23:10-9. https://doi.org/10.1016/].
smrv.2014.10.010.

Kraatz S, Lang J, Kraus T, Miinster E, Ochsmann E. The
incremental effect of psychosocial workplace factors on the
development of neck and shoulder disorders: a systematic
review of longitudinal studies. Int Arch Occup Environ
Health 2013 May;86(4):375-95. https://doi.org/10.1007/
s00420-013-0848-y.

van Rijn RM, Huisstede BM, Koes BW, Burdorf
A. Associations between work-related factors and
specific disorders of the shoulder--a systematic review
of the literature. Scand J Work Environ Health 2010
May;36(3):189-201. https://doi.org/10.5271/sjweh.2895.

Lazarus RS. Coping theory and research: past, present,
and future. Psychosom Med 1993 May-Jun;55(3):234-47.
https://doi.org/10.1097/00006842-199305000-00002.

Folkman S, Lazarus RS. An analysis of coping in a
middle-aged community sample. J Health Soc Behav 1980
Sep;21(3):219-39. https://doi.org/10.2307/2136617.

Theorell T, Alfredsson L, Westerholm P, Falck B. Coping
with unfair treatment at work--what is the relationship
between coping and hypertension in middle-aged men
and Women? An epidemiological study of working men
and women in Stockholm (the WOLF study). Psychother
Psychosom 2000 Mar-Apr;69(2):86-94. https://doi.
org/10.1159/000012371.

Leineweber C, Westerlund H, Theorell T, Kivimaki M,
Westerholm P, Alfredsson L. Covert coping with unfair
treatment at work and risk of incident myocardial infarction
and cardiac death among men: prospective cohort study.
J Epidemiol Community Health 2011 May;65(5):420-5.
https://doi.org/10.1136/jech.2009.088880.

Jun D, O’Leary S, McPhail SM, Johnston V. Job strain and
psychological distress in office workers: the role of coping.
Work 2019;64(1):55-65. https://doi.org/10.3233/PWOR-
192968.

Bhagat R, Krishnan B, Nelson T, Moustafa Leonard K,
Ford D, Billing T. Organizational stress, psychological
strain, and work outcomes in six national contexts.
Cross Cult Manage 2010;17(1):10-29. https://doi.
org/10.1108/13527601011016880.

Frese M. Coping as a Moderator and Mediator between Stress
at Work and Psychosomatic Complaints. In: Appley MH,
Trumbull R, editors. Dynamics of Stress The Plenum Series
on Stress and Coping. Boston, MA: Springer; 1986.

Magnusson Hanson LL, Leineweber C, Persson V, Hyde
M, Theorell T, Westerlund H. Cohort Profile: The Swedish
Longitudinal Occupational Survey of Health (SLOSH). Int
J Epidemiol 2018;47(3):391-2. https://doi.org/10.1093/ije/

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

Tanetal

dyx260.

Fransson EI, Nyberg ST, Heikkild K, Alfredsson L, Bacquer
D, Batty GD et al. Comparison of alternative versions of the
job demand-control scales in 17 European cohort studies:
the IPD-Work consortium. BMC Public Health 2012
Jan;12:62. https://doi.org/10.1186/1471-2458-12-62.

Chungkham HS, Ingre M, Karasek R, Westerlund H,
Theorell T. Factor structure and longitudinal measurement
invariance of the demand control support model: an evidence
from the Swedish Longitudinal Occupational Survey of
Health (SLOSH). PLoS One 2013 Aug;8(8):e70541. https://
doi.org/10.1371/journal.pone.0070541.

Ahlin JK, Westerlund H, Griep Y, Magnusson Hanson
LL. Trajectories of job demands and control: risk for
subsequent symptoms of major depression in the nationally
representative Swedish Longitudinal Occupational Survey
of Health (SLOSH). Int Arch Occup Environ Health 2018
Apr;91(3):263-72. https://doi.org/10.1007/s00420-017-
1277-0.

WHO Collaborating Centre for Drug Statistics Methodology.
ATC classification index with DDDs 2019. Oslo, Norway2018.

Wallerstedt SM, Fastbom J, Johnell K, Sjéberg C, Landahl
S, Sundstrom A. Drug treatment in older people before and
after the transition to a multi-dose drug dispensing system-
-a longitudinal analysis. PLoS One 2013 Jun;8(6):¢67088.
https://doi.org/10.1371/journal.pone.0067088.

Calderon-Larranaga A, Vetrano DL, Onder G, Gimeno-Feliu
LA, Coscollar-Santaliestra C, Carfi A et al. Assessing and
Measuring Chronic Multimorbidity in the Older Population:
A Proposal for Its Operationalization. ] Gerontol A Biol Sci
Med Sci 2017 Oct;72(10):1417-23.

Harburg E, Erfurt JC, Hauenstein LS, Chape C, Schull WJ,
Schork MA. Socio-ecological stress, suppressed hostility,
skin color, and Black-White male blood pressure: detroit.
Psychosom Med 1973 Jul-Aug;35(4):276-96. https://doi.
org/10.1097/00006842-197307000-00003.

Magnusson Hanson LL, Westerlund H, Chungkham HS,
Vahtera J, Rod NH, Alexanderson K et al. Job strain and
loss of healthy life years between ages 50 and 75 by sex
and occupational position: analyses of 64 934 individuals
from four prospective cohort studies. Occup Environ
Med 2018 Jul;75(7):486-93. https://doi.org/10.1136/
oemed-2017-104644.

Theorell T, Hammarstrom A, Aronsson G, Traiskman Bendz
L, Grape T, Hogstedt C et al. A systematic review including
meta-analysis of work environment and depressive
symptoms. BMC Public Health 2015 Aug;15:738. https://
doi.org/10.1186/512889-015-1954-4.

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(2):114—
20. https://doi.org/10.1016/j.jalz.2011.03.001.

Montero-Marin J, Garcia-Campayo J. A newer and broader
definition of burnout: validation of the “Burnout Clinical

597

Scand J Work Environ Health 2020, no 46, vol 6


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23327240&dopt=Abstract
https://doi.org/10.2105/AJPH.2012.301153
https://doi.org/10.2105/AJPH.2012.301153
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25645126&dopt=Abstract
https://doi.org/10.1016/j.smrv.2014.10.010
https://doi.org/10.1016/j.smrv.2014.10.010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23549669&dopt=Abstract
https://doi.org/10.1007/s00420-013-0848-y
https://doi.org/10.1007/s00420-013-0848-y
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20094690&dopt=Abstract
https://doi.org/10.5271/sjweh.2895
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8346332&dopt=Abstract
https://doi.org/10.1097/00006842-199305000-00002
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7410799&dopt=Abstract
https://doi.org/10.2307/2136617
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10671829&dopt=Abstract
https://doi.org/10.1159/000012371
https://doi.org/10.1159/000012371
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19934168&dopt=Abstract
https://doi.org/10.1136/jech.2009.088880
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31450530&dopt=Abstract
https://doi.org/10.3233/PWOR-192968
https://doi.org/10.3233/PWOR-192968
https://doi.org/10.1108/13527601011016880
https://doi.org/10.1108/13527601011016880
https://doi.org/10.1093/ije/dyx260
https://doi.org/10.1093/ije/dyx260
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22264402&dopt=Abstract
https://doi.org/10.1186/1471-2458-12-62
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23950957&dopt=Abstract
https://doi.org/10.1371/journal.pone.0070541
https://doi.org/10.1371/journal.pone.0070541
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29128892&dopt=Abstract
https://doi.org/10.1007/s00420-017-1277-0
https://doi.org/10.1007/s00420-017-1277-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23826197&dopt=Abstract
https://doi.org/10.1371/journal.pone.0067088
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28003375&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4719018&dopt=Abstract
https://doi.org/10.1097/00006842-197307000-00003
https://doi.org/10.1097/00006842-197307000-00003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29735751&dopt=Abstract
https://doi.org/10.1136/oemed-2017-104644
https://doi.org/10.1136/oemed-2017-104644
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26232123&dopt=Abstract
https://doi.org/10.1186/s12889-015-1954-4
https://doi.org/10.1186/s12889-015-1954-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22404853&dopt=Abstract
https://doi.org/10.1016/j.jalz.2011.03.001

Psychosocial job strain and polypharmacy

40.

41.

42.

43.

44,

45.

46.

47.

48.

598

Subtype Questionnaire (BCSQ-36)”. BMC Public Health
2010 Jun;10:302. https://doi.org/10.1186/1471-2458-10-
302.

Frankenhaeuser M, Nordheden B, Myrsten AL, Post B.
Psychophysiological reactions to understimulation and
overstimulation. Acta Psychol (Amst) 1971;35(4):298-308.
https://doi.org/10.1016/0001-6918(71)90038-2.

Pan KY, Xu W, Mangialasche F, Wang R, Dekhtyar
S, Calderon-Larranaga A et al. Psychosocial working
conditions, trajectories of disability, and the mediating role
of cognitive decline and chronic diseases: A population-
based cohort study. PLoS Med 2019 Sep;16(9):¢1002899.
https://doi.org/10.1371/journal.pmed.1002899.

Dekhtyar S, Vetrano DL, Marengoni A, Wang HX, Pan
KY, Fratiglioni L et al. Association Between Speed
of Multimorbidity Accumulation in Old Age and Life
Experiences: A Cohort Study. Am J Epidemiol 2019
Sep;188(9):1627-36. https://doi.org/10.1093/aje/kwz101.

Goldstein DS, McEwen B. Allostasis, homeostats, and the
nature of stress. Stress 2002 Feb;5(1):55-8. https://doi.
org/10.1080/102538902900012345.

Vancampfort D, Koyanagi A, Ward PB, Veronese N,
Carvalho AF, Solmi M et al. Perceived Stress and Its
Relationship With Chronic Medical Conditions and
Multimorbidity Among 229,293 Community-Dwelling
Adults in 44 Low- and Middle-Income Countries. Am J
Epidemiol 2017 Oct;186(8):979-89. https://doi.org/10.1093/
aje/kwx159.

McEwen BS. Central effects of stress hormones in health
and disease: understanding the protective and damaging
effects of stress and stress mediators. Eur J Pharmacol
2008 Apr;583(2-3):174-85. https://doi.org/10.1016/j.
ejphar.2007.11.071.

Magnusson Hanson LL, Westerlund H, Goldberg M, Zins M,
Vahtera J, Hulvej Rod N et al. Work stress, anthropometry,
lung function, blood pressure, and blood-based biomarkers:
a cross-sectional study of 43,593 French men and women.
Sci Rep 2017 Aug;7(1):9282. https://doi.org/10.1038/
s41598-017-07508-x.

Stults-Kolehmainen MA, Sinha R. The effects of stress
on physical activity and exercise. Sports Med 2014
Jan;44(1):81-121. https://doi.org/10.1007/s40279-013-
0090-5

Nyberg ST, Fransson EI, Heikkild K, Alfredsson L, Casini
A, Clays E et al.; IPD-Work Consortium. Job strain and
cardiovascular disease risk factors: meta-analysis of
individual-participant data from 47,000 men and women.
PLoS One 2013 Jun;8(6):67323. https://doi.org/10.1371/
journal.pone.0067323.

Scand J Work Environ Health 2020, no 46, vol 6

49.

50.

S1.

52.

53.

54.

55.

Jansson C, Johansson AL, Jeding K, Dickman PW, Nyrén
O, Lagergren J. Psychosocial working conditions and
the risk of esophageal and gastric cardia cancers. Eur J
Epidemiol 2004;19(7):631-41. https://doi.org/10.1023/
B:EJEP.0000036806.51918.40.

Lallukka T, Lahelma E, Rahkonen O, Roos E, Laaksonen
E, Martikainen P et al. Associations of job strain and
working overtime with adverse health behaviors and
obesity: evidence from the Whitehall II Study, Helsinki
Health Study, and the Japanese Civil Servants Study. Soc
Sci Med 2008 Apr;66(8):1681-98. https://doi.org/10.1016/].
socscimed.2007.12.027.

Daugaard S, Andersen JH, Grynderup MB, Stokholm ZA,
Rugulies R, Hansen AM et al. Individual and work-unit
measures of psychological demands and decision latitude
and the use of antihypertensive medication. Int Arch
Occup Environ Health 2015 Apr;88(3):311-9. https://doi.
org/10.1007/s00420-014-0958-1.

Kouvonen A, Minty M, Lallukka T, Pietildinen O, Lahelma
E, Rahkonen O. Changes in psychosocial and physical
working conditions and psychotropic medication in ageing
public sector employees: a record-linkage follow-up study.
BM1J Open 2017 Jul;7(7):e015573. https://doi.org/10.1136/
bmjopen-2016-015573.

Virtanen M, Honkonen T, Kivimédki M, Ahola K, Vahtera
J, Aromaa A et al. Work stress, mental health and
antidepressant medication findings from the Health 2000
Study. J Affect Disord 2007 Mar;98(3):189-97. https://doi.
org/10.1016/j.jad.2006.05.034.

Pelfrene E, Vlerick P, Moreau M, Mak RP, Kornitzer M,
De Backer G. Use of benzodiazepine drugs and perceived
job stress in a cohort of working men and women in
Belgium. Results from the BELSTRESS-study. Soc Sci
Med 2004 Jul;59(2):433-42. https://doi.org/10.1016/j.
socscimed.2003.11.002.

Bonde JP, Munch-Hansen T, Wieclaw J, Westergaard-
Nielsen N, Agerbo E. Psychosocial work environment and
antidepressant medication: a prospective cohort study. BMC
Public Health 2009 Jul;9:262. https://doi.org/10.1186/1471-
2458-9-262.

Received for publication: 3 April 2020


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20525178&dopt=Abstract
https://doi.org/10.1186/1471-2458-10-302
https://doi.org/10.1186/1471-2458-10-302
https://doi.org/10.1016/0001-6918(71)90038-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31525191&dopt=Abstract
https://doi.org/10.1371/journal.pmed.1002899
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31274148&dopt=Abstract
https://doi.org/10.1093/aje/kwz101
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12171767&dopt=Abstract
https://doi.org/10.1080/102538902900012345
https://doi.org/10.1080/102538902900012345
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28637230&dopt=Abstract
https://doi.org/10.1093/aje/kwx159
https://doi.org/10.1093/aje/kwx159
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18282566&dopt=Abstract
https://doi.org/10.1016/j.ejphar.2007.11.071
https://doi.org/10.1016/j.ejphar.2007.11.071
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28839130&dopt=Abstract
https://doi.org/10.1038/s41598-017-07508-x
https://doi.org/10.1038/s41598-017-07508-x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24030837&dopt=Abstract
https://doi.org/10.1007/s40279-013-0090-5
https://doi.org/10.1007/s40279-013-0090-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23840664&dopt=Abstract
https://doi.org/10.1371/journal.pone.0067323
https://doi.org/10.1371/journal.pone.0067323
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15461194&dopt=Abstract
https://doi.org/10.1023/B:EJEP.0000036806.51918.40
https://doi.org/10.1023/B:EJEP.0000036806.51918.40
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18261833&dopt=Abstract
https://doi.org/10.1016/j.socscimed.2007.12.027
https://doi.org/10.1016/j.socscimed.2007.12.027
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24997610&dopt=Abstract
https://doi.org/10.1007/s00420-014-0958-1
https://doi.org/10.1007/s00420-014-0958-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28706097&dopt=Abstract
https://doi.org/10.1136/bmjopen-2016-015573
https://doi.org/10.1136/bmjopen-2016-015573
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17182105&dopt=Abstract
https://doi.org/10.1016/j.jad.2006.05.034
https://doi.org/10.1016/j.jad.2006.05.034
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15110431&dopt=Abstract
https://doi.org/10.1016/j.socscimed.2003.11.002
https://doi.org/10.1016/j.socscimed.2003.11.002
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19635130&dopt=Abstract
https://doi.org/10.1186/1471-2458-9-262
https://doi.org/10.1186/1471-2458-9-262

