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There is ample evidence of associations between a perceived stressful working
environment and several health-related outcomes. To better understand potential
mechanisms behind these observations some studies have focused on the relationship
between effort-reward imbalance at work and alcohol consumption. So far, the findings
have been inconsistent. One reason for this inconsistency might come from the focus
on alcohol consumption per se, while disregarding other aspects such as adverse
consequences related to the consumption of alcohol. The aim of the present study was
to explore associations between perceived effort and reward, effort-reward imbalance
and overcommitment, and alcohol-related problems. Using data from the alcohol
screening component in the Norwegian WIRUS-project (N = 5,080), we ascertained
the perceived effort, reward, effort-reward imbalance (ERI) and overcommitment using
the effort-reward imbalance questionnaire. Alcohol-related problems was determined
using a cut-off ≥8 on the Alcohol Use Disorder Identification Test (AUDIT). Associations
were estimated using crude and adjusted logistic regression models. Covariates were
age, gender and education. We found associations between different aspects of ERI
and overcommitment, and alcohol-related problems. Specifically, the main analysis
indicated that there was an increased odds for alcohol-related problems among those
who reported high levels of ERI in conjunction with high overcommitment [adjusted
OR: 1.40 (CI 95% 1.10–1.78)] compared to those with low levels of ERI and low
overcommitment. Our findings suggest that ERI and overcommitment is associated with
increased likelihood of alcohol-related problems. These findings indicate that individual
and work-related factors should be taken into account collectively when aiming to
determine the impact of psychosocial work environment on alcohol-related problems.
Due to the cross-sectional nature of the present study, we are not able to determine the
direction of the associations, and future studies should aim to investigate this.

Keywords: alcohol, psychosocial working-environment, effort-reward imbalance, alcohol-related problems,
work, health-related behaviors, lifestyle
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INTRODUCTION

There is ample evidence of an association between a perceived
stressful working environment and several health-related
outcomes, including cardiovascular disease (Kivimäki and
Kawachi, 2015; Pikhart and Pikhartova, 2015), cancer (Eddy
et al., 2016), immune functioning (Eddy et al., 2016), sleep quality
(Van Laethem et al., 2013), mental health problems (Stansfeld
and Candy, 2006; Finne et al., 2014; Einarsen and Nielsen,
2015; Theorell et al., 2015; Harvey et al., 2017), musculoskeletal
disorders and pain disorders (da Costa and Vieira, 2010; Bernal
et al., 2015; Herr et al., 2015; Madsen et al., 2018). Moreover,
work-related stress has been shown to inflict substantial financial
cost to society (Hassard et al., 2018). In an effort to understand
the underpinnings of the observed associations, some studies
have focused on the relationship between the psychosocial
working environment, its interaction with the employees,
and specific health-related behaviors, (Stansfeld and Candy,
2006; Heikkila et al., 2013; Kivimaki et al., 2015; Kivimäki and
Kawachi, 2015; Sara et al., 2018) such as alcohol consumption,
heavy drinking, and alcohol misuse (Puls et al., 1998; Head
et al., 2004; Kouvonen et al., 2005; Guo et al., 2006; Marchand,
2008; Fear et al., 2009; Azagba and Sharaf, 2011; Marchand et al.,
2011; Barnes and Zimmerman, 2013; Van Rafelghem et al., 2018;
Medisauskaite and Kamau, 2019).

One of the largest studies to date is a meta-analysis of
individual-level data by Heikkila et al. (2013) from several
different cohorts in Europe with 140,000 participants (Heikkila
et al., 2013). The authors considered the cross-sectional
and longitudinal association between experienced job-strain,
a measure of work stress [according to Karasek’s Demand-
Control model, as measured by the Job Content Questionnaire
(JCQ; Karasek et al., 1998)] and alcohol consumption. In
the cross-sectional data, they found slightly higher odds of
job-strain among non-drinkers and heavy drinkers and slightly
lower odds among intermediate drinkers compared to moderate
drinkers, but longitudinal analyses did not support any clear
associations between job-strain and alcohol intake. On the other
hand, a systematic review and meta-analysis of over 330,000
participants across 61 studies, found that individuals whose
working hours exceed standard recommendations were more
likely to increase their alcohol use to levels that constitute a health
risk (Virtanen et al., 2015).

The lack of congruence between these findings warrants
further investigation into the influence of perceived stressful
working environment on alcohol habits. One such factor may be
when employees experience a lack of fairness, or imbalance, of
the reciprocity of efforts expended and rewards received at work
(Siegrist, 1996). This has been termed effort-reward imbalance
(ERI), and have been found to be associated with poor health
and adverse health-related behaviors (Ostry et al., 2003; van
Vegchel et al., 2005; Rydstedt et al., 2007; Stanhope, 2017). The
ERI-model is a framework concerned with how perceived poor
reciprocity between job efforts and job rewards, such as salaries,
promotion prospects, and job stability, constitute a detrimental
factor that may result in adverse health outcomes. The model
also posits that overcommitment, a coping strategy for employees

striving for approval at work may further increase risk (Siegrist,
2017). In line with the ERI model, we would expect alcohol-
related problems to be associated with high efforts, low rewards, a
mismatch between efforts and rewards (effort-reward imbalance),
and higher levels of work overcommitment. Only a few, mostly
cross-sectional studies have examined the association of effort-
reward imbalance with alcohol consumption (Puls et al., 1998;
Head et al., 2004; Kouvonen et al., 2005; Guo et al., 2006;
Jachens et al., 2016), and the results are mixed. For example, a
large-scale study of over 40,000 public sector employees found
no consistent association between ERI and heavy drinking (i.e.,
weekly consumption of 190 g or more absolute alcohol for women
and more than 275 g for men) (Kouvonen et al., 2005). However,
overcommitment was not included and ERI was assessed by a
proxy measure in this particular study. Another study with a
specific focus on humanitarian aid workers, only found support
for a relationship between ERI and heavy drinking among females
(Jachens et al., 2016).

The previously reported weak or inconsistent associations
between job-strain, and effort and reward and alcohol-related
problems are somewhat surprising and needs further scrutiny
(Kouvonen et al., 2005). This is emphasized by previous
research that give reason to believe that individuals who
work more than standard recommendations are at increased
risk for alcohol-related problems (Virtanen et al., 2015). One
reason for the previous findings may be the frequent focus
on alcohol consumption per se, while neglecting other aspects
associated with alcohol-related problems, such as harm to
oneself and other. This identifies a need for studies which
measures different aspects of alcohol-related problems, such
as consumption, binge drinking, harmful use and dependence
[see discussion in Selin (2006) for instance (Selin, 2006)].
Therefore, the aim of this study was to explore associations
between perceived effort and reward, effort-reward imbalance,
and overcommitment, and alcohol-related problems. In the
present study we used a compound measure – the Alcohol Use
Disorder Identification Test (AUDIT) to assess alcohol-related
problems ( Saunders et al., 1993; Babor et al., 2001).

MATERIALS AND METHODS

Design
The present study was conducted within a cross-sectional design,
as part of the ongoing Norwegian national WIRUS project
(Workplace Interventions preventing Risky Use of alcohol
and Sick leave). Data for the current study was obtained
from the alcohol screening component in the WIRUS project.
More details and other results from the WIRUS project are
published elsewhere (Aas et al., 2017; Nordaune et al., 2017;
Thørrisen et al., 2018, 2019a,b; Skogen et al., 2019).

Study Population and Sample
Data from employees in 20 large companies in Norway
were included. The recruitment procedure were developed by
University of Stavanger. The companies were recruited by the
Drug and Alcohol Competence Center, Rogaland in cooperation
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with three Occupational Health Services (OHS), accredited by the
Norwegian Labor Inspection Authority. The companies operated
within both private (n = 8) and public (n = 12) sector, and
employed approximately 18,000 employees within the following
work divisions [as categorized according to the European
Classification of Economic Activities (Eurostat., 2008)]: Public
administration (n = 8), human health and social work activities
(n = 4), manufacturing (n = 4), transportation and storage (n = 1),
education (n = 1), accommodation and food service activities
(n = 1), and other service activities (n = 1).

Individual-level inclusion criteria included: (a) employed in a
company served by one of the participating occupational health
service units, regardless of work division or geographical region,
(b) status as employee (blue, white or pink collar worker, or
manager, i.e., salaried person), (c) aged 16 to 72 and (d) basic
understanding of the Norwegian language.

Employees’ email addresses were provided by the companies,
and employees (n = 18,000) received a web-based questionnaire,
information about the study, and an invitation to participate.
A total of 5,080 (28.2%) employees agreed to participate.

Independent Variable: Effort-Reward
Imbalance and Overcommitment
ERI was measured by the short form of the ERI Questionnaire
(Lau, 2008; Siegrist et al., 2008; Stanhope, 2017). As such, ERI
takes not only the work content into account, but also the
work role in a social perspective, as well as the employee’s
individual coping pattern and need for control. The short version
consists of 16 items, measuring three aspects: effort (3 items;
ordinal Cronbach’s α 0.80), reward (7 items; ordinal Cronbach’s
α 0.69) and overcommitment (6 items; ordinal Cronbach’s α

0.86). For each of the sub-scales, the mean individual score was
computed. The imbalance between effort and reward (ERI) was
gaged according to recommended procedures (Sperlich et al.,
2012; Stanhope, 2017). A ratio (ERIRATIO) of >1 was used
to identify participants with ERI in favor of effort from those
with no ERI or ERI in favor of reward (Stanhope, 2017). For
overcommitment, we used a median split to distinguish between
low and high levels.

Dependent Variable: Alcohol Use (AUDIT)
A translated Norwegian version of the AUDIT was used in
the present study, consisting of 10 items measuring different
aspects of alcohol habits and potential negative consequences of
these alcohol habits (Saunders et al., 1993; Babor et al., 2001).
The original recommendation of a total score of ≥8 as an
indication of alcohol-related problems (Babor et al., 2001) have
in studies yielded favorable sensitivity and acceptable specificity
(de Meneses-Gaya et al., 2009). Even though some studies
have indicated that different thresholds should be applied for
different groups (e.g., for males and females), a score of ≥8
has generally been accepted as an optimal cut-off for identifying
alcohol-related problems (de Meneses-Gaya et al., 2009). A recent
confirmatory factor analysis of AUDIT based on the WIRUS-
study concluded that AUDIT consists of one factor, and that
there were no indications of differences in the factor structure

or metric across gender (Skogen et al., 2019). The recommended
cut-off for potential alcohol-related problems of a total score of
8 was used in the present study, and a dichotomous variable
was constructed.

Covariates
Age, gender and educational level were included as potential
confounders in this paper. Educational level was recorded
as a four-level variable, discriminating between primary/lower
secondary, upper secondary, university/college education up
to four years and university/college education for more
than four years.

Statistical Analyses
First, the characteristics of those above and below the cut-
off for potential alcohol-related problems across age, gender,
educational attainment, and ERI-subscale mean scores were
estimated and compared (Table 1). For age and the ERI-
subscales, mean and standard deviations are presented, and
independent samples t-tests were used to compare age and
mean scores on subscales between the two AUDIT groups. For
gender and education, proportions are presented, and χ2-tests
were used to compare the gender and educational attainment
between the two AUDIT groups. We also estimated the direction
of association between primary relations of interest (alcohol-
related problems and ERI-components), between covariates
and exposure, and between covariates and outcome in the
present study (Table 2). Next, separate logistic regression
models were estimated for each of the ERI-subscales (effort,
reward, and overcommitment) as well as for effort/reward-
imbalance as independent continuous variables, and AUDIT
as dependent variable (Figure 1). Crude associations as well
as associations adjusted for age, gender and educational
attainment were estimated for each of the sub-scales, and
the point estimate change between crude an adjusted log

TABLE 1 | Characteristics of sample (N = 4,314).

AUDIT-
score < 8
(N = 3,828)

AUDIT-
score ≥ 8

(N = 486; 11.3%)

p-value

Sociodemographics

Mean age (standard deviation;
SD)

45.7 (11.1) 41.0 (12.6) <0.001

Gender (% female) 69.0% 44.7% <0.001

Education (%) =0.004

Primary 2.3% 3.7%

College/high-school 23.0% 28.4%

University up to 4 years 33.9% 33.7%

University 4+ years 40.8% 34.2%

Effort-reward imbalance

Effort mean (SD) 2.77 (0.61) 2.82 (0.59) =0.15

Reward mean (SD) 2.69 (0.39) 2.64 (0.37) =0.01

Overcomitment mean (SD) 2.29 (0.56) 2.35 (0.57) =0.02

Bold indicates significant differences at p < 0.05.
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TABLE 2 | Direction of Association Between Primary Relations of Interest,
Between Covariates and Exposure, and Between Covariates and Outcome in
the Present Study.

Alcohol-related
problems
(outcome)

Gender
(female)

Age Education

Alcohol-related problems − − −

Effort (exposure) +ns + + +

Reward (exposure) − +ns +ns +

Overcommitment (exposure) + + +ns +

ERIRATIO (exposure) + + −
ns +ns

ns: p-value > 0.05.

odds ratio estimates were computed using the following
formula: ((

Adjusted log odds ratio
Crude log odds ratio

)
− 1

)
× 100.

For the main analyses, a logistic regression model
was computed using the following four combinations
of effort/reward-imbalance and overcommitment: (i)
ERIRATIO ≤ 1 and overcommitment low (reference group), (ii)
ERIRATIO > 1 and overcommitment low, (iii) ERIRATIO ≤ 1
and overcommitment high, and (iv) ERIRATIO > 1 and
overcommitment high as an independent variable (Figure 2).
The main analysis was estimated as a crude model and as a model

adjusted for age, gender and education, and again the point
estimate change was estimated.

Finally, we estimated the association with alcohol-related
problems across percentiles for ERIRATIO (deciles) and
overcommitment (9 percentile groups due to large bins in
original variable) in two separate logistic regression models
adjusted for age, gender and education (Figure 3). Analyses were
done using Stata version 15.1.

Handling of Missing Information
Missing information ranged from N = 203 (3.8%) on gender
and education to N = 966 (18.3%) on AUDIT. Those with
missing information on AUDIT were younger (p = 0.004),
more likely to be female (p < 0.001) and reported lower
education (p < 0.001). With regards to the ERI-subscales, missing
information on AUDIT was not associated with any of the sub-
scales (p > 0.05). Logistic regression models in the main analyses
was performed on multiple imputed datasets (Sterne et al., 2009).
Twenty imputed datasets were created using the MI-procedure
implemented in Stata. The results based on imputed datasets were
similar to results from the non-imputed list-wise deleted dataset.

Ethics Statement
Ethical approval for conducting the study was granted by the
Regional Committee for Medical and Healthcare Research in
Norway (no. 2014/647). The employees were informed about
the study’s aim and confidentiality and were assured that

FIGURE 1 | Associations between continuous measures of effort, reward, effort/reward-ratio and overcommitment, and alcohol-related problems (AUDIT ≥ 8).
Logistic regression. Crude estimates, and estimates adjusted for age, gender, and education (N = 5,080).
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FIGURE 2 | Association between combinations of effort/reward-ratio (≤1 or >1) and overcommitment (low or high), and alcohol-related problems (AUDIT ≥ 8).
Logistic regression. Crude estimates, and estimates adjusted for age, gender and education (N = 5,080).

participation was voluntary. All employees provided written
informed consent to participate.

RESULTS

The main characteristics of the non-imputed sample is presented
in Table 1. Among the eligible participants, 67.4% were
female, and the mean age for the eligible participants was
45.0 (standard deviation 11.6) years. Individuals above the
threshold (11.3%) for potential alcohol-related problems were
somewhat younger (age 41.0 vs. 45.7), more likely to be
male and report lower education compared to those below
the threshold. Those above the threshold also reported less
reward at work, and more overcommitment, while there was
no difference in effort. For the main dependent variable, the
group with low ERI (ERIRATIO ≤ 1) and low overcommitment
constituted 33.0% of the non-imputed sample, while the
two intermediate – high ERI (ERIRATIO > 1) and low
overcommitment and low ERI (ERIRATIO ≤ 1) and high
overcommitment constituted 16.7 and 15.6%, respectively. The
group defined by high ERI (ERIRATIO > 1) and high
overcommitment high constituted 34.6% of the sample. The
direction of the association between primary relations of interest,

between covariates and exposure, and between covariates and
outcome are presented in Table 2.

The associations between the continuous ERI-subscales
(effort, reward and overcommitment) as well as ERIRATIO
(effort-reward imbalance ratio), and alcohol-related problems are
presented in Figure 1. The effort sub-scale was not associated
with alcohol-related problems in the crude (odds ratio (OR):
1.13; CI 95% 0.97–1.32) model but was significantly associated
with an increased odds for alcohol-related problems after
adjustments for sociodemographics (OR: 1.28; CI 95% 1.09–
1.50; point estimate change + 98.9%). For the reward sub-scale,
however, there was a decreased odds for alcohol-related problems
in the crude model (OR: 0.72; CI 95% 0.56–0.92), but after
adjustments for sociodemographics the association was rendered
non-significant (OR: 0.79; CI 95% 0.62–1.02; point estimate
change−29.0%). For continuous ERIRATIO, both crude (OR:
1.43; CI 95% 1.07–1.89) and adjusted (OR: 1.56; CI 95% 1.17–
2.08; point estimate change + 24.9%) models were associated
with increased risk for alcohol-related problems. This was also
true for the overcommitment subscale (crude OR: 1.24 (CI 95%
1.04–1.48) and adjusted OR: 1.38 (CI 95% 1.15–1.65); point
estimate change 48.5%).

For the main analyses, using the group defined by low ERI
(ERIRATIO ≤ 1) and low overcommitment as reference, the
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FIGURE 3 | Association across percentiles of effort/reward-ratio and overcommitment, and alcohol-related problems (AUDIT ≥ 8). Logistic regression. Estimates
adjusted for age, gender, and education (N = 5,080).

two intermediate groups were not associated with increased
odds for alcohol-related problems – high ERI (ERIRATIO > 1)
and low overcommitment (adjusted OR: 1.03; CI 95% 0.76–
1.40) and low ERI (ERIRATIO ≤ 1) and high overcommitment
(adjusted OR: 1.27; CI 95% 0.94–1.71). The group defined by
high ERI (ERIRATIO > 1) and high overcommitment high,
however, significantly higher odds of alcohol-related problems
(crude OR: 1.26 (CI 95% 1.00–1.59) and adjusted OR: 1.40 (CI
95% 1.10–1.78; point estimate change + 44.7%). The adjusted
odds ratio for trend was 1.13 (CI 95% 1.04–1.22, p-value = 0.003)
across each combination of ERI and overcommitment. Lastly,
we found an increased risk of alcohol-related problems across
percentiles of both ERIRATIO [trendOR: 1.05 (CI 95% 1.02–
1.08, p-value = 0.003)] and overcommitment [trendOR1.07 (CI
95% 1.03–1.12, p-value = 0.001)] in logistic regression analyses
adjusted for sociodemographics.

DISCUSSION

Main Results
In the present study, we investigated the associations between
aspects of effort-reward imbalance and potential alcohol-related
problems. We found support for an association between ERI

and overcommitment in relation to alcohol-related problems.
Specifically, the main analysis indicated that there was an
increased risk for alcohol-related problems among those
who reported high levels of both effort-reward imbalance
(ERRATIO > 1) and overcommiment (above median). Adjusting
for age, gender and education increased the estimated association
for this group with almost 50%, indicating negative confounding
(“suppression”) of the included demographic variables. The
continuous effort- and overcommitment-subscale, as well as
ERIRATIO was associated with alcohol-related problems in the
adjusted analyses, while the reward-subscale was not. Indications
of negative confounding was also found for the continuous
effort and overcommitment sub-scale, as well as for the
continuous ERIRATIO, but not for the reward-subscale (positive
confounding) in the analyses of the separate components of the
ERI-scale. Finally, we observed an increased odds for reporting
alcohol-related problems across percentiles of both ERIRATIO
and overcommitment, but the pattern was more consistent for
the latter. We did, however, not observe any particular increase
in risk of alcohol-related problems at ERIRATIO-levels above
1, which has been suggested as the critical cut-point in the
ERI-model (Siegrist, 2017).

In our sample, the negative confounding observed can
partly be explained by gender (Mehio-Sibai et al., 2005), as
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FIGURE 4 | Associations between the ratio of individual Reward-items and mean Effort, and alcohol-related problems (AUDIT ≥ 8). Estimates adjusted for age,
gender, and education (N = 4,314).

female workers compared to male workers were more likely
to report effort-reward imbalance (and higher scores on effort
and overcommitment, and lower scores on reward) and less
likely to report alcohol-related problems. This is contrary to a
recent German study which found that men reported somewhat
higher effort and higher ERI while no differences were found for
reward and over-commitment (Wege et al., 2018). In our sample,
female workers were also more likely to have higher education
and being somewhat younger. Furthermore, higher education
was associated with lower risk of alcohol-related problems and
younger age was associated with higher risk of alcohol-related
problems in general. The patterns observed between the different
ERI components and age and educational levels are similar to
results from other studies although inconsistencies across study
populations have also been reported (Siegrist et al., 2004).

Effort-Reward Imbalance and Alcohol
It has been suggested that exploration of job-strain as formulated
by Karasek et al. (1998) is particularly relevant in industrial
work samples, while studying the individuals’ responses to
their work in terms of efforts and rewards may be more
appropriate for tertiary sector employees (Tausig and Fenwick,
2011). ERI focus on the work role in a social perspective,
as well as the jobholder’s individual coping pattern and need
for control (Stanhope, 2017). It also includes aspects such as
salaries, promotion prospects, and job stability which directly
links stressful work-related experiences with broader labor
market conditions (Peter et al., 2002). The relevance of broad

labor market conditions on workers’ mental health are evident
from studies investigating potential impact of economic crisis
on for instance perceived stress, anxiety, depression (Giorgi
et al., 2015; Mucci et al., 2016). In relation to alcohol, there is
evidence that consumption levels, alcohol-related problems, and
excessive mortality due to alcohol consumption increases during
an economic crisis or job instability (de Goeij et al., 2015; Mucci
et al., 2016; Frone, 2018). Arguably, the effort-reward imbalance
framework is a better gage for stressors experienced in the
service-economy which dominates Western countries (Muntaner
and O’Campo, 1993; Muntaner and Schoenbach, 1994). Based on
these considerations we expected that high effort, low reward,
high effort-reward imbalance in favor of effort and high levels
of overcommitment would all be associated with alcohol-related
problems. Our findings support this for all aspects of the
model, although reward was not significantly associated alcohol-
related problems after adjusting for age, gender and education.
This is in contrast with some previous findings (Kouvonen
et al., 2005; Guo et al., 2006), but consistent with one study
employing a compound measure of alcohol-related problems
(Head et al., 2004).

Although most studies with a focus on alcohol-related
factors and stressful working environment have used alcohol
consumption per se as outcome measure, a few have included
compound measures of both consumption and potential
negative consequences of the consumption (Head et al., 2004;
Guo et al., 2006; Fear et al., 2009). But even in studies which use
the same alcohol measure as us (AUDIT), the findings are mixed
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(Guo et al., 2006; Fear et al., 2009). The discrepancy between
our study and previous findings may be due to differences
in sample size, measurement instruments, statistical modeling,
response rates – but might also reflect true differences in the
association between stressful working environment and alcohol-
related problems in different populations.

In summary our study investigate a theoretical concept of
stressful work that captures features of modern, post-industrial
work and employment and find a consistent association
between effort-reward imbalance and alcohol-related problems.
Distinct from previous reports on the topic, the present study
emphasizes alcohol-related behavioral consequences rather than
being restricted to amount of alcohol consumption, thereby
illustrating public health implications of our findings. Also, by
exploring the explanatory potential of the ERI model beyond the
usual summary analyses, separate and combined effects of the ERI
components are demonstrated which have not been presented in
previous studies.

Implications
Our findings suggest that the aspects of a stressful working
environment as highlighted by the effort-reward imbalance
model, is relevant for our understanding of alcohol-related
problems. From a public health perspective, this suggests that
a combination of individual and work-related factors should be
taken into account when assessing the likelihood of alcohol-
related problems. At the same time, it has been underscored
that the potency of work stress as risk factor for substance use
is limited (Landsbergis et al., 1998). Alcohol use is determined
by several distal and proximal factors, both individual and
contextual, in a complex matrix. Factors related to work are
merely a small part of this. It is, however, evident from this study
that high levels of effort/reward-imbalance in combination with
high levels of overcommitment seems to confer risk at a level of
public health relevance.

Strengths and Limitations
The present study have several strengths. First, it is based on
recently collected information from participants from several
different companies in Norway. Second, the study included a
widely used measure of both alcohol consumption patterns and
potential consequences of this consumption. The present study
also have some limitations that should be borne in mind when
interpreting the reported findings. First, although the reliability
was good for most of the sub-scales, the reward-scale had a
rather low reliability. This may have biased our findings, most
likely by diluting the reported associations based on this sub-
scale. We did, however, perform a post hoc sensitivity analysis
of associations between the ratio of individual Reward-items and
mean Effort, and alcohol-related problems (Figure 4). In the
post hoc analyses, all of the point-estimates indicated higher odds
for alcohol-related problems, and four of the seven ratio-items
were statistically significant. Second, the proportion of missing
information on AUDIT was substantial in the present study,
and associated with sociodemographics. Missing on information
about alcohol may be due to respondents being abstainers and
considering AUDIT irrelevant. It is also likely that participants

were more reluctant to answer questions regarding alcohol since
the study was done in collaboration with the company they
worked for. The latter may be particularly relevant among high-
level consumers, or participants who consider themselves to be
high-level consumers. We chose to handle missing data by using
multiple imputation, assuming that missing data was at least
missing at random (MAR). This implies that the probability that
for instance AUDIT-scores is recorded at an individual level
depends on some other factors we have recorded, for instance
education, and that this probability is fairly constant within
specific levels of the other recorded factors. If this is not the
case, missing is considered missing not at random (MNAR), and
multiple imputation will not remedy the potential bias induced
by the missing data (Sterne et al., 2009). Whether or not this
was the case in this study is by definition not possible to assess,
and we cannot rule out that we were not able to compensate for
any bias introduced by the mechanisms behind our missing data.
Third, unlike some of the previous studies, our study is cross-
sectional and we are not able to determine any potential causal
pathways. As such, we cannot rule out reverse causality. For
instance, participants experiencing alcohol-related problems may
face or perceive more work-related problems, thus affecting their
answers to the ERI-questionnaire. It may also be that the reported
associations would be different if the study was longitudinal, as
was reported by Heikkila et al. (2013). Lastly, the data is based on
participants from Norwegian companies, and the findings may
not be generalizable to other contexts with substantially different
working cultures and working regulations.

CONCLUSION

Our findings suggest that effort-reward imbalance and
overcommitment is associated with increased likelihood
of alcohol-related problems. These findings indicate that
individual and work-related factors should be taken into account
collectively when aiming to determine the impact of psychosocial
work environment on alcohol-related problems. Due to the
cross-sectional nature of the present study, we are not able to
determine the direction of the associations, and future studies
should aim to investigate this.

DATA AVAILABILITY

The datasets generated for this study will not be made publicly
available due to data protection restrictions (GDPR), restrictions
in Norwegian Law and ethical considerations. Data from the
WIRUS study is available for Research purposes by application
to the WIRUS Project Group provided national and international
guidelines for research is followed.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by the Regional Committee for Medical and
Healthcare Research in Norway (no. 2014/647) appointed

Frontiers in Psychology | www.frontiersin.org 8 September 2019 | Volume 10 | Article 2079

https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-10-02079 September 12, 2019 Time: 17:34 # 9

Skogen et al. Effort-Reward Imbalance and Alcohol-Related Problems

by the Norwegian Ministry of Education and Research. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

RA is the principal investigator and project manager of the
WIRUS-project, designed and piloted the WIRUS-screening
study, and took part in planning and monitoring for recruitment
of companies. RA and MT collected the data. JS carried out the
initial literature review for the “Introduction” and “Discussion”
sections, performed the initial data analysis, and wrote the first
draft of the manuscript. MT, TB, JV, BS, and RA involved in
the preparation and planning of the statistical analyses, and

reviewed and contributed to all parts of the written manuscript,
including suggestions to revision of statistical analysis, changes
to manuscript content, suggesting further research literature, as
well as the interpretation of the findings. All authors made critical
revisions and provided intellectual content to the manuscript,
approved the final version to be published, and agreed to be
accountable for all aspects of the work.

FUNDING

This study was funded by the Norwegian Directorate of Health
and the Research Council of Norway. The funding bodies
had no role in the study design, and collection, analysis, or
interpretation of the data.

REFERENCES
Aas, R. W., Haveraaen, L., Sagvaag, H., and Thørrisen, M. M. (2017). The influence

of alcohol consumption on sickness presenteeism and impaired daily activities.
The WIRUS screening study. PLoS One 12:e0186503. doi: 10.1371/journal.pone.
0186503

Azagba, S., and Sharaf, M. F. (2011). The effect of job stress on smoking and alcohol
consumption. Health Econ. Rev. 1, 15–15. doi: 10.1186/2191-1991-1-15

Babor, T., Higgins-Biddle, J., Saunders, J., and Monteiro, M. (2001). AUDIT. The
Alcohol Use Disorders Identification Test: Guidelines for Use in Primary Care.
Geneva: World Health Organization.

Barnes, A. J., and Zimmerman, F. J. (2013). Associations of occupational attributes
and excessive drinking. Soc. Sci. Med. 92, 35–42. doi: 10.1016/j.socscimed.2013.
05.023

Bernal, D., Campos-Serna, J., Tobias, A., Vargas-Prada, S., Benavides, F. G., and
Serra, C. (2015). Work-related psychosocial risk factors and musculoskeletal
disorders in hospital nurses and nursing aides: a systematic review and meta-
analysis. Int. J. Nurs. Stud. 52, 635–648. doi: 10.1016/j.ijnurstu.2014.11.003

da Costa, B. R., and Vieira, E. R. (2010). Risk factors for work-related
musculoskeletal disorders: a systematic review of recent longitudinal studies.
Am. J. Ind. Med. 53, 285–323. doi: 10.1002/ajim.20750

de Goeij, M. C., Suhrcke, M., Toffolutti, V., van de Mheen, D., Schoenmakers,
T. M., and Kunst, A. E. (2015). How economic crises affect alcohol consumption
and alcohol-related health problems: a realist systematic review. Soc. Sci. Med.
131, 131–146. doi: 10.1016/j.socscimed.2015.02.025

de Meneses-Gaya, C., Zuardi, A. W., Loureiro, S. R., and Crippa, J. A. S. (2009).
Alcohol use disorders identification test (AUDIT): an updated systematic
review of psychometric properties. Psychol. Neurosci. 2, 83–97. doi: 10.3922/
j.psns.2009.1.12

Eddy, P., Heckenberg, R., Wertheim, E. H., Kent, S., and Wright, B. J. (2016). A
systematic review and meta-analysis of the effort-reward imbalance model of
workplace stress with indicators of immune function. J. Psychosom. Res. 91, 1–8.
doi: 10.1016/j.jpsychores.2016.10.003

Einarsen, S., and Nielsen, M. B. (2015). Workplace bullying as an antecedent
of mental health problems: a five-year prospective and representative study.
J. Int. Arch. Occup. Environ. Health 88, 131–142. doi: 10.1007/s00420-014-
0944-7

Eurostat. (2008). NACE. Statistical Classification of Economic Activities in the
European Community. Brussels: Eurostat.

Fear, N. T., Rubin, G. J., Hatch, S., Hull, L., Jones, M., Hotopf, M., et al. (2009). Job
strain, rank, and mental health in the UK Armed Forces. Int. J. Occup. Environ.
Health 15, 291–298. doi: 10.1179/oeh.2009.15.3.291

Finne, L. B., Christensen, J. O., and Knardahl, S. (2014). Psychological and social
work factors as predictors of mental distress: a prospective study. PLoS One
9:e102514. doi: 10.1371/journal.pone.0102514

Frone, M. R. (2018). Organizational downsizing and alcohol use: a national study
of U.S. workers during the great recession. Addict. Behav. 77, 107–113. doi:
10.1016/j.addbeh.2017.09.016

Giorgi, G., Arcangeli, G., Mucci, N., and Cupelli, V. (2015). Economic stress in the
workplace: the impact of fear of the crisis on mental health. Work 51, 135–142.
doi: 10.3233/WOR-141844

Guo, Y. L., Lin, Y. C., Tsai, M. J., Yang, Y. K., Chen, W. J., Shiao, J. S. C., et al. (2006).
Depression and alcohol abuse among firefighters associated with job stress and
effort reward imbalance. Epidemiology 17:S174.

Harvey, S. B., Modini, M., Joyce, S., Milligan-Saville, J. S., Tan, L., Mykletun, A.,
et al. (2017). Can work make you mentally ill? A systematic meta-review of
work-related risk factors for common mental health problems. Occup. Environ.
Med. 74:301–310. doi: 10.1136/oemed-2016-104015

Hassard, J., Teoh, K. R. H., Visockaite, G., Dewe, P., and Cox, T. (2018). The cost of
work-related stress to society: a systematic review. J. Occup. Health Psychol. 23,
1–17. doi: 10.1037/ocp0000069

Head, J., Stansfeld, S. A., and Siegrist, J. (2004). The psychosocial work
environment and alcohol dependence: a prospective study. Occup. Environ.
Med. 61, 219–224. doi: 10.1136/oem.2002.005256

Heikkila, K., Fransson, E. I., Nyberg, S. T., Zins, M., Westerlund, H., Westerholm,
P., et al. (2013). Job strain and health-related lifestyle: findings from an
individual-participant meta-analysis of 118,000 working adults. Am. J. Public
Health 103, 2090–2097. doi: 10.2105/AJPH.2012.301090

Herr, R. M., Bosch, J. A., Loerbroks, A., van Vianen, A. E. M., Jarczok, M. N.,
Fischer, J. E., et al. (2015). Three job stress models and their relationship with
musculoskeletal pain in blue- and white-collar workers. J. Psychosom. Res. 79,
340–347. doi: 10.1016/j.jpsychores.2015.08.001

Jachens, L., Houdmont, J., and Thomas, R. (2016). Effort–reward imbalance and
heavy alcohol consumption among humanitarian aid workers. J. Stud. Alcohol
Drugs 77, 904–913. doi: 10.15288/jsad.2016.77.904

Karasek, R., Brisson, C., Kawakami, N., Houtman, I., Bongers, P., and Amick, B.
(1998). The job content questionnaire (JCQ): an instrument for internationally
comparative assessments of psychosocial job characteristics. J. Occup. Health
Psychol. 3, 322–355. doi: 10.1037/1076-8998.3.4.322

Kivimäki, M., and Kawachi, I. (2015). Work stress as a risk factor for cardiovascular
disease. J. Curr. Cardiol. Rep. 17:74.

Kivimaki, M., Singh-Manoux, A., Nyberg, S., Jokela, M., and Virtanen, M. (2015).
Job strain and risk o f obesity: systematic review and meta-analysis of cohort
studies. Int. J. Obes. 39, 1597–1600. doi: 10.1038/ijo.2015.103

Kouvonen, A., Kivimäki, M., Cox, S. J., Poikolainen, K., Cox, T., and Vahtera,
J. (2005). Job strain, effort-reward imbalance, and heavy drinking: a study in
40,851 employees. J. Occup. Environ. Med. 47, 503–513. doi: 10.1097/01.jom.
0000161734.81375.25

Landsbergis, P. A., Schnall, P. L., Deitz, D. K., Warren, K., Pickering, T. G., and
Schwartz, J. E. (1998). Job strain and health behaviors: results of a prospective
study. Am. J. Health Promot. 12, 237–245. doi: 10.4278/0890-1171-12.4.237

Lau, B. (2008). Effort-reward imbalance and overcommitment in employees in a
Norwegian municipality: a cross sectional study. J. Occup. Med. Toxicol. 3, 9–9.
doi: 10.1186/1745-6673-3-9

Madsen, I. E. H., Gupta, N., Budtz-Jørgensen, E., Bonde, J. P., Framke, E.,
Flachs, E. M., et al. (2018). Physical work demands and psychosocial working

Frontiers in Psychology | www.frontiersin.org 9 September 2019 | Volume 10 | Article 2079

https://doi.org/10.1371/journal.pone.0186503
https://doi.org/10.1371/journal.pone.0186503
https://doi.org/10.1186/2191-1991-1-15
https://doi.org/10.1016/j.socscimed.2013.05.023
https://doi.org/10.1016/j.socscimed.2013.05.023
https://doi.org/10.1016/j.ijnurstu.2014.11.003
https://doi.org/10.1002/ajim.20750
https://doi.org/10.1016/j.socscimed.2015.02.025
https://doi.org/10.3922/j.psns.2009.1.12
https://doi.org/10.3922/j.psns.2009.1.12
https://doi.org/10.1016/j.jpsychores.2016.10.003
https://doi.org/10.1007/s00420-014-0944-7
https://doi.org/10.1007/s00420-014-0944-7
https://doi.org/10.1179/oeh.2009.15.3.291
https://doi.org/10.1371/journal.pone.0102514
https://doi.org/10.1016/j.addbeh.2017.09.016
https://doi.org/10.1016/j.addbeh.2017.09.016
https://doi.org/10.3233/WOR-141844
https://doi.org/10.1136/oemed-2016-104015
https://doi.org/10.1037/ocp0000069
https://doi.org/10.1136/oem.2002.005256
https://doi.org/10.2105/AJPH.2012.301090
https://doi.org/10.1016/j.jpsychores.2015.08.001
https://doi.org/10.15288/jsad.2016.77.904
https://doi.org/10.1037/1076-8998.3.4.322
https://doi.org/10.1038/ijo.2015.103
https://doi.org/10.1097/01.jom.0000161734.81375.25
https://doi.org/10.1097/01.jom.0000161734.81375.25
https://doi.org/10.4278/0890-1171-12.4.237
https://doi.org/10.1186/1745-6673-3-9
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-10-02079 September 12, 2019 Time: 17:34 # 10

Skogen et al. Effort-Reward Imbalance and Alcohol-Related Problems

conditions as predictors of musculoskeletal pain: a cohort study comparing
self-reported and job exposure matrix measurements. Occup. Environ. Med.
75:752–758. doi: 10.1136/oemed-2018-105151

Marchand, A. (2008). Alcohol use and misuse: what are the contributions of
occupation and work organization conditions? BMC Public Health 8:333. doi:
10.1186/1471-2458-8-333

Marchand, A., Parent-Lamarche, A., and Blanc, M. -È (2011). Work and high-
risk alcohol consumption in the Canadian workforce. Int J Environ Res Public
Health 8, 2692–2705. doi: 10.3390/ijerph8072692

Medisauskaite, A., and Kamau, C. (2019). Does occupational distress raise the
risk of alcohol use, binge-eating, ill health and sleep problems among medical
doctors? A UK cross-sectional study. BMJ Open 9:e027362. doi: 10.1136/
bmjopen-2018-027362

Mehio-Sibai, A., Feinleib, M., Sibai, T. A., and Armenian, H. K. (2005). A Positive
or a negative confounding variable? A simple teaching aid for clinicians and
students. Ann. Epidemiol. 15, 421–423. doi: 10.1016/j.annepidem.2004.10.004

Mucci, N., Giorgi, G., Roncaioli, M., Fiz Perez, J., and Arcangeli, G. (2016).
The correlation between stress and economic crisis: a systematic review.
Neuropsychiatr. Dis. Treat. 12, 983–993. doi: 10.2147/NDT.S98525

Muntaner, C., and O’Campo, P. J. (1993). A critical appraisal of the
demand/control model of the psychosocial work environment: epistemological,
social, behavioral and class considerations. Soc. Sci. Med. 36, 1509–1517. doi:
10.1016/0277-9536(93)90393-i

Muntaner, C., and Schoenbach, C. (1994). Psychosocial work environment and
health in US metropolitan areas: a test of the demand-control and demand-
control-support models. Int. J. f Health Ser. 24, 337–353. doi: 10.2190/3lye-
q9w1-fhwj-y757

Nordaune, K., Skarpaas, L. S., Sagvaag, H., Haveraaen, L., Rimstad, S., Kinn,
L. G., et al. (2017). Who initiates and organises situations for work-related
alcohol use? The WIRUS culture study. Scand. J. Public Health 45, 749–756.
doi: 10.1177/1403494817704109

Ostry, A. S., Kelly, S., Demers, P. A., Mustard, C., and Hertzman, C. (2003). A
comparison between the effort-reward imbalance and demand control models.
BMC Public Health 3:10. doi: 10.1186/1471-2458-3-10

Peter, R., Siegrist, J., Hallqvist, J., Reuterwall, C., and Theorell, T. (2002).
Psychosocial work environment and myocardial infarction: improving risk
estimation by combining two complementary job stress models in the SHEEP
study. J. Epidemiol. Commun. Health 56, 294–300. doi: 10.1136/jech.56.4.294

Pikhart, H., and Pikhartova, J. (2015). The Relationship Between Psychosocial Risk
Factors and Health Outcomes of Chronic Diseases: A Review of the Evidence for
Cancer and Cardiovascular Diseases. Copenhagen: WHO.

Puls, W., Wienold, H., and Blank, T. (1998). The influence of effort-reward
imbalance in the workplace on the consumption of alcohol: a written survey
carried out in metal-working companies. Sucht 44, 183–199.

Rydstedt, L. W., Devereux, J., and Sverke, M. (2007). Comparing and combining
the demand-control-support model and the effort reward imbalance model
to predict long-term mental strain. Eur. J. Work Org. Psychol. 16, 261–278.
doi: 10.1080/13594320601182311

Sara, J. D., Prasad, M., Eleid, M. F., Zhang, M., Widmer, R. J., and Lerman, A.
(2018). Association between work-related stress and coronary heart disease: a
review of prospective studies through the job strain, effort-reward balance, and
organizational justice models. J. Am. Heart Assoc. 7:e008073.

Saunders, J. B., Aasland, O. G., Babor, T. F., de la Fuente, J. R., and Grant, M.
(1993). Development of the alcohol use disorders identification test (AUDIT):
WHO collaborative project on early detection of persons with harmful
alcohol consumption–II. Addiction 88, 791–804. doi: 10.1111/j.1360-0443.
1993.tb02093.x

Selin, K. H. (2006). Alcohol use disorder identification test (AUDIT): what does
it screen? Performance of the AUDIT against four different criteria in a
Swedish population sample. Subst. Use Misuse 41, 1881–1899. doi: 10.1080/
10826080601025532

Siegrist, J. (1996). Adverse health effects of high-effort/low-reward conditions.
J. Occup. Health Psychol. 1, 27–41. doi: 10.1037//1076-8998.1.1.27

Siegrist, J. (2017). “The effort–reward imbalance model,” in The Handbook of Stress
and Health: A Guide to Research and Practice, eds C. L. Cooper, and J. C. Quick
(Hoboken, NJ: John Wiley & Sons).

Siegrist, J., Starke, D., Chandola, T., Godin, I., Marmot, M., Niedhammer, I.,
et al. (2004). The measurement of effort–reward imbalance at work: European
comparisons. Soc. Sci. Med. 58, 1483–1499. doi: 10.1016/s0277-9536(03)
00351-4

Siegrist, J., Wege, N., Pühlhofer, F., and Wahrendorf, M. (2008). A short generic
measure of work stress in the era of globalization: effort–reward imbalance.
J. Int. Arch. Occup. Environ. Health 82, 1005–1013. doi: 10.1007/s00420-008-
0384-3

Skogen, J. C., Thørrisen, M. M., Olsen, E., Hesse, M., and Aas, R. W.
(2019). Evidence for essential unidimensionality of AUDIT and measurement
invariance across gender, age and education. Results from the WIRUS study.
J. Drug Alcohol. Depend. 202, 87–92. doi: 10.1016/j.drugalcdep.2019.06.002

Sperlich, S., Peter, R., and Geyer, S. (2012). Applying the effort-reward imbalance
model to household and family work: a population-based study of German
mothers. BMC Public Health 12:12. doi: 10.1186/1471-2458-12-12

Stanhope, J. (2017). Effort–reward imbalance questionnaire. Occup. Med. 67,
314–315. doi: 10.1093/occmed/kqx023

Stansfeld, S., and Candy, B. (2006). Psychosocial work environment and mental
health–a meta-analytic review. Scand. J. Work Environ. Health 32, 443–462.
doi: 10.5271/sjweh.1050

Sterne, J. A., White, I. R., Carlin, J. B., Spratt, M., Royston, P., Kenward, M. G., et al.
(2009). Multiple imputation for missing data in epidemiological and clinical
research: potential and pitfalls. BMJ 338:b2393. doi: 10.1136/bmj.b2393

Tausig, M., and Fenwick, R. (2011). Work and Mental Health in Social Context.
New York, NY: Springer.

Theorell, T., Hammarström, A., Aronsson, G., Träskman Bendz, L., Grape, T.,
Hogstedt, C., et al. (2015). A systematic review including meta-analysis of
work environment and depressive symptoms. BMC Public Health 15:738. doi:
10.1186/s12889-015-1954-4

Thørrisen, M. M., Bonsaksen, T., Hashemi, N., Kjeken, I., van Mechelen, W., and
Aas, R. W. (2019a). Association between alcohol consumption and impaired
work performance (presenteeism): a systematic review. BMJ Open 9:e029184.
doi: 10.1136/bmjopen-2019-029184

Thørrisen, M. M., Skogen, J. C., Kjeken, I., Jensen, I., and Aas, R. W. (2019b).
Current practices and perceived implementation barriers for working with
alcohol prevention in occupational health services: the WIRUS OHS study.
J. Subst. Abuse Treat. Prev. Policy 14:30. doi: 10.1186/s13011-019-0217-2

Thørrisen, M. M., Skogen, J. C., and Aas, R. W. (2018). The associations
between employees’ risky drinking and sociodemographics, and implications
for intervention needs. BMC Public Health 18:735. doi: 10.1186/s12889-018-
5660-x

Van Laethem, M., Beckers, D. G., Kompier, M. A., Dijksterhuis, A., and Geurts, S. A.
(2013). Psychosocial work characteristics and sleep quality: a systematic review
of longitudinal and intervention research. Scand. J. Work Environ. Health 39,
535–549. doi: 10.5271/sjweh.3376

Van Rafelghem, E., Vander Elst, T., Delvaux, E., Van den Broeck, A., Baillien, E., and
Godderis, L. (2018). 581 Do job resources moderate the relationship between
job demands and alcohol consumption or drug use? J. Occup. Environ. Med.
75(Suppl. 2), A605–A605.

van Vegchel, N., de Jonge, J., Bosma, H., and Schaufeli, W. (2005). Reviewing
the effort–reward imbalance model: drawing up the balance of 45 empirical
studies. Soc. Sci. Med. 60, 1117–1131. doi: 10.1016/j.socscimed.2004.
06.043

Virtanen, M., Jokela, M., Nyberg, S. T., Madsen, I. E. H., Lallukka, T., Ahola, K.,
et al. (2015). Long working hours and alcohol use: systematic review and meta-
analysis of published studies and unpublished individual participant data. BMJ
350:g7772. doi: 10.1136/bmj.g7772

Wege, N., Li, J., and Siegrist, J. (2018). Are there gender differences in
associations of effort-reward imbalance at work with self-reported doctor-
diagnosed depression? Prospective evidence from the German Socio-Economic
Panel. Int. Arch. Occup. Environ. Health 91, 435–443. doi: 10.1007/s00420-018-
1293-8

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2019 Skogen, Thørrisen, Bonsaksen, Vahtera, Sivertsen and Aas. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Psychology | www.frontiersin.org 10 September 2019 | Volume 10 | Article 2079

https://doi.org/10.1136/oemed-2018-105151
https://doi.org/10.1186/1471-2458-8-333
https://doi.org/10.1186/1471-2458-8-333
https://doi.org/10.3390/ijerph8072692
https://doi.org/10.1136/bmjopen-2018-027362
https://doi.org/10.1136/bmjopen-2018-027362
https://doi.org/10.1016/j.annepidem.2004.10.004
https://doi.org/10.2147/NDT.S98525
https://doi.org/10.1016/0277-9536(93)90393-i
https://doi.org/10.1016/0277-9536(93)90393-i
https://doi.org/10.2190/3lye-q9w1-fhwj-y757
https://doi.org/10.2190/3lye-q9w1-fhwj-y757
https://doi.org/10.1177/1403494817704109
https://doi.org/10.1186/1471-2458-3-10
https://doi.org/10.1136/jech.56.4.294
https://doi.org/10.1080/13594320601182311
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
https://doi.org/10.1080/10826080601025532
https://doi.org/10.1080/10826080601025532
https://doi.org/10.1037//1076-8998.1.1.27
https://doi.org/10.1016/s0277-9536(03)00351-4
https://doi.org/10.1016/s0277-9536(03)00351-4
https://doi.org/10.1007/s00420-008-0384-3
https://doi.org/10.1007/s00420-008-0384-3
https://doi.org/10.1016/j.drugalcdep.2019.06.002
https://doi.org/10.1186/1471-2458-12-12
https://doi.org/10.1093/occmed/kqx023
https://doi.org/10.5271/sjweh.1050
https://doi.org/10.1136/bmj.b2393
https://doi.org/10.1186/s12889-015-1954-4
https://doi.org/10.1186/s12889-015-1954-4
https://doi.org/10.1136/bmjopen-2019-029184
https://doi.org/10.1186/s13011-019-0217-2
https://doi.org/10.1186/s12889-018-5660-x
https://doi.org/10.1186/s12889-018-5660-x
https://doi.org/10.5271/sjweh.3376
https://doi.org/10.1016/j.socscimed.2004.06.043
https://doi.org/10.1016/j.socscimed.2004.06.043
https://doi.org/10.1136/bmj.g7772
https://doi.org/10.1007/s00420-018-1293-8
https://doi.org/10.1007/s00420-018-1293-8
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Effort-Reward Imbalance Is Associated With Alcohol-Related Problems. WIRUS-Screening Study
	Introduction
	Materials and Methods
	Design
	Study Population and Sample
	Independent Variable: Effort-Reward Imbalance and Overcommitment
	Dependent Variable: Alcohol Use (AUDIT)
	Covariates
	Statistical Analyses
	Handling of Missing Information
	Ethics Statement

	Results
	Discussion
	Main Results
	Effort-Reward Imbalance and Alcohol
	Implications
	Strengths and Limitations

	Conclusion
	Data Availability
	Ethics Statement
	Author Contributions
	Funding
	References


