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Abstract: Alcohol-related presenteeism (impaired work performance caused by alcohol use) is an
important but under-researched topic. The aim of this study was to explore whether psychosocial
work environment factors were associated with alcohol-related presenteeism. A cross sectional study
of Norwegian employees (n = 6620) was conducted. Logistic regression analyses were used for
estimating associations with alcohol-related presenteeism, which was reported among 473 (7.1%)
of the employees. Adjusted by age, gender, education level and managerial level, higher levels
of overcommitment to work were associated with alcohol-related presenteeism. Higher age, male
gender and higher education were also associated with alcohol-related presenteeism. Occupational
health services and employers should especially focus on overcommitted employees when designing
workplace health promotion programs. Modifying attitudes towards alcohol-related presenteeism
among overcommitted employees may be of importance for safety at work.

Keywords: alcohol; effort-reward imbalance; health promotion; job content questionnaire; presen-
teeism; psychosocial work environment; sick leave; work performance; workplace

1. Introduction

In an organizational perspective, productivity in the workplace is reduced when em-
ployees are on sick leave and absent from work, but also when they come to work with
reduced capacity, known as presenteeism. Presenteeism has been defined as “decreased
on-the-job performance due to the presence of health problems” [1], and has been shown to incur
even greater costs than absenteeism [2]. Employees suffering from chronic disease such as
allergies, arthritis, chronic pain, diabetes, gastro-intestinal conditions, musculoskeletal prob-
lems, mental illnesses are likely to have higher levels of presenteeism than their generally
healthy colleagues. In addition, health risks (e.g., overweight, physical inactivity, higher
alcohol consumption) have been associated with higher levels of presenteeism [1,3,4].

In addition to individual health factors, aspects of the work environment and the
employees’ attitudes toward their job may also contribute to presenteeism [5–8]. Several
studies have been guided by the Job Demand Control (JDC) [9] and the Effort Reward
Imbalance (ERI) [10] models in their design and measurement. Karasek’s JDC model
proposes that job demands, the employee’s decision latitude and the perceived support
from managers and colleagues interact and constitute the psychosocial work environ-
ment [9]. Importantly, high job demands are not viewed as problematic per se but may
be problematic in cases where the employee’s decision latitude is low; shaping what is
known as a high-strain job. Siegrist, on the other hand, conceptualized a healthy work
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environment as a state of balance between the employee’s work efforts and their perceived
rewards [10]. An adverse imbalance between the two factors occurs when high efforts
are perceived as insufficiently rewarded. To achieve desired rewards, employees may
overcommit themselves to work, while this strategy in turn may increase the perceived
effort-reward imbalance.

In support of the reasoning derived from the JDC and ERI models, studies have
shown presenteeism to be associated with higher job demands, control, support, efforts
and commitment to work, and lower levels of rewards [6,11–14]. Employees with low-
strain jobs (high control combined with low demands) have been shown to have lower
odds of presenteeism, compared to employees with passive jobs, active jobs and high-strain
jobs [14]. Associations between work environment variables and presenteeism have also
been found to be mediated by psychological distress [15]. However, findings in relation
to presenteeism and measures of control and support have not been consistent, as non-
existent or oppositely directed associations have also been reported [11,12,14,16]. The
lack of congruence may indicate that control and support may serve as resources via two
different routes: they may render it possible to work with reduced pace and effort, but also
to be absent from work when needed.

In western populations, drinking alcohol is common while it also represents a major
public health threat, with disability and a range of diseases attributable to it [17]. Higher
levels of alcohol consumption, and binge drinking in particular, is also a risk factor for
presenteeism, as suggested from previous studies and reviews [18–20]. Specifically, in one
study of Norwegian employees, 11% reported reduced work performance due to drinking
the previous day during the last year [21]. While generally not well tolerated among
Norwegian employees, attitudes toward presenteeism due to alcohol use appear to be
more liberal among employees who have own experience with presenteeism and among
employees with lower education levels [22]. However, more restrictive attitudes among
those with higher education may not always translate into coherent practices, as the risk of
alcohol-related presenteeism has been shown to be higher in people with higher education
and income levels [23].

In the current study, alcohol-related presenteeism is conceptualized as reduced work
functioning resulting from alcohol consumption. It is a specific subtype of presenteeism;
a product of a relationship between alcohol consumption and impaired work perfor-
mance [18]. Thus, impaired work performance and its causal attribution to drinking
alcohol is inherent in the concept of presenteeism as used in this study. In view of the previ-
ous studies, the JDC and ERI models appear to be frequently used—and to be useful—for
understanding presenteeism. It is reasonable to assume that some of the factors previously
found to be associated with presenteeism (e.g., commitment to work) can be associated
also with alcohol-related presenteeism. However, one may also predict oppositely directed
associations, compared to earlier results. For example, while high support from supervisors
and colleagues may increase presenteeism in the case of most health problems, it may not
carry over to what may be coined self-imposed impairments, such as those resulting from
alcohol use. Further, while high work demands generally make employees more inclined
to attend the job, even when unable to perform as usual, adverse reactions from managers
and colleagues alike may occur in cases where alcohol use is the cause for the impaired
work performance. In view of the widespread use of alcohol in the population and its
high potential for reducing productivity, safety and well-being in the workplace, a better
understanding of alcohol-related presenteeism is warranted.

The aim of this study was to explore associations between alcohol-related presen-
teeism and: (i) levels of psychological demands, decision latitude and support, (ii) levels
of perceived effort, reward and overcommitment at work, (iii) perceived effort-reward
imbalance, (iv) a high-strain job, low perceived support, high effort-reward imbalance and
high overcommitment, and (v) accumulated work environment risk factors.
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2. Methods
2.1. Design

This study is part of the ongoing Norwegian national Workplace Interventions pre-
venting Risky Use of alcohol and Sick leave (WIRUS) project. The present study used
cross-sectional data from employees in the private and public Norwegian workforce. In
collaboration with the addiction competence environment KoRus Stavanger and the Uni-
versity of Stavanger, companies were recruited by convenience through three occupational
health services (OHS) in Norway. Twenty-two companies served by the three OHS agreed
to participate and provided e-mail addresses for all their employees. Provided they satisfied
the inclusion criteria (see Section 2.2), all of these employees were invited to participate in
the study. The recruitment strategy sought to gather a heterogeneous sample of employees
and workplaces. Hence, the companies were recruited based on geographical, sector and
industry diversity, representing the following economic activities: Transportation/storage,
education, manufacturing, public administration, human health/social work activities, and
accommodation/food service. Given that the recruitment challenges in the large-scaled
project involved both the enterprise level and the individual level, the recruitment was
extended over a period of several years, with new places of work and new employees
added each year (2014–2019).

2.2. Sample and Inclusion Criteria

Employees were invited to participate in a web-based alcohol screening study, which
entailed completing questionnaires related to alcohol-related presenteeism, psychosocial
work environment, and a range of individual background variables. The inclusion criteria
were: (1) over 18 years of age, (2) being employed in a private or public enterprise where
data collection was agreed upon by management, and (3) provided informed consent to
participate. Altogether 30,811 individuals from 22 enterprises were asked to participate in
the study. Of these, 8542 (response rate 27.7%) completed the questionnaires.

In addition, to be included in the present study, the participants were required to
have valid responses to all relevant variables (see Measures section). After removal of
individuals with incomplete data, the final sample was constituted of 6620 (4617 female
and 2003 male) employees from 22 companies (21.5% of the eligible participants). The mean
age was 45.0 years (standard deviation [SD] = 11.3, range: 19 to 71). Of the employees, 78%
had higher education and 80% were regular employees.

2.3. Measures
2.3.1. Sociodemographic Variables

Of sociodemographic variables, the study included age (range 18–71 years), gender,
education level (primary/lower secondary school; upper secondary/high school; uni-
versity/college ≤ 4 years; university/college > 4 years), and occupational level (regular
employee, middle management, top executive, or other). In the logistic regression analy-
sis, age was recoded to reflect ten-year age bands; education level was recoded to reflect
high school or lower vs. higher education; and managerial responsibility level was di-
chotomized into regular employee versus managers, the latter category collapsing the
middle management and top executive levels into one category.

2.3.2. Job Demand, Control and Support

Relevant items taken from the Job Content Questionnaire (JCQ) [9] were used to
measure the psychosocial work environment. Decision latitude, a concept comprising
the employee’s own control over decisions in the workplace (decision authority), and
the possibility of developing and using personal skills in the job (skill discretion), was
measured with the sum score of the nine relevant items (Cronbach’s α = 0.76). Psychosocial
demands of the job, such as having an unreasonably great workload or not having enough
time to get the work done, was measured with the sum score of five items (Cronbach’s
α = 0.76). Lastly, social support was measured with the sum score of eight items, comprising
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support from co-workers and support from the supervisor (Cronbach’s α = 0.89). Four
items on the JCQ with reversed scoring were recoded prior to analysis.

2.3.3. Effort-Reward Imbalance and Overcommitment

Four sub-scales derived from the effort-reward model (effort, reward, over-commitment,
and effort-reward ratio) were assessed with the 16 items short version of the Effort-Reward
Imbalance Questionnaire [24]. Five items with reversed scoring were recoded prior to
analysis. The sum score of three items constitute the scale ‘effort’ (Cronbach’s α = 0.74),
while the sum score of seven items constituted the scales ‘reward’ (Cronbach’s α = 0.62),
and a sum score of six items constituted the ‘over-commitment’ scale (Cronbach’s α = 0.82).
The sub-scale effort-reward imbalance (ERI) ratio was calculated by the formula: ERI = ef-
fort/reward × c, where c represents a correction factor that adjusts for the unequal number
of items on the two scales. When using the short version of the instrument, the correction
factor is 7/3 [25]. ERI measures approaching zero indicate much perceived reward in
relation to the efforts spent, while ERI measures exceeding ‘1’ indicate a perceived imbal-
ance between high efforts and low rewards. Employees were classified as having high
ERI and high overcommitment in cases where their scores were higher than the sample
median value on the relevant variables. Previous studies have shown good psychometric
properties related to each of the sub-scales [26].

2.3.4. Work Environment Risk Factors

In accordance with Karasek and colleagues, categories of psychosocial work envi-
ronment are constructed by combining the decision latitude and psychosocial demands
variables [9]. Employees were classified as having a high-strain job provided their score on
psychological demand was higher than the median value and their score on decision lati-
tude was lower than the median value. Employees were classified as having low support if
their score was lower than the median value in the sample.

2.3.5. Cumulative Risk Variable

A cumulative risk variable was constructed by summarizing the risk factors (high-
strain job, low support, high ERI, and high overcommitment) relevant for each employee.
Scores on this variable ranged 0–4, with higher scores indicating higher accumulated risk.

2.3.6. Risky Drinking

The presence or absence of risky drinking was measured with the Alcohol Use Dis-
orders Identification Test (AUDIT) [27]. The AUDIT consists of ten items (Cronbach’s
α = 0.73) designed to measure alcohol consumption (three items), alcohol dependence
(three items), and alcohol-related problems (four items). Each item was scored 0–4, result-
ing in a sum score ranging from 0 to 40. Risky drinking was conceptualized as a drinking
pattern that may lead to “social, medical, domestic, job and financial problems” ([27], p. 7),
and was operationalized as a sum score of 8 or higher on the AUDIT (absence of risky
drinking = 0 [AUDIT 0–7]; presence of risky drinking = 1 [AUDIT 8–40]). Application of
this threshold has been found to represent a satisfactory compromise between sensitivity
and specificity [27].

2.3.7. Alcohol-Related Presenteeism

The outcome variable of the study was measured with one item taken from the Work
Productivity and Activity Impairment Questionnaire (WPAI) [28]. The item was phrased:
“While working during the last seven days, how much did your alcohol consumption
impact on your productivity?” Participants were prompted to think back on days when
the extent or type of work they could do was limited, or days when they achieved less
than they wanted, or days they were less diligent than usual. Ratings were made on an
11-point scale, with anchoring statements at each end of the scale (0 indicating that “my
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alcohol consumption had no effect on my work”, while 10 indicating that “my alcohol
consumption completely prevented me from working”).

2.4. Data Analysis

The sample was described using means (M) and standard deviation (SD) for continu-
ous variables and using frequency (n) and proportion (%) for categorical variables. Due to
the distribution of scores on the WPAI, this outcome variable was recoded into a variable
with two categories, representing no impact on productivity (0) versus some impact on
productivity (1). Differences between participants with and without alcohol-related presen-
teeism were investigated using independent t-tests and Chi Square tests for continuous
and categorical variables, respectively.

After controlling that the requirements for logistic regression analysis were met, a se-
ries of logistic regression analyses were conducted to assess associations with presenteeism.
First, simple logistic regressions were conducted to estimate unadjusted associations. Sec-
ond, six multiple regression models were constructed, all of which included age band,
gender, education level and occupational level. Thus, the included independent variables
of interest represented (i) individual background variables (age band, gender, education
level, and occupational level); (ii) Job Demand Control model variables (psychosocial
demands, decision latitude and social support); (iii) Effort-Reward Imbalance model vari-
ables (effort, reward, and overcommitment), (iv) effort-reward imbalance ratio, (v) work
environment risk factors (high-strain job, low support, high effort-reward imbalance ratio,
high overcommitment), and (vi) accumulated risk (presence of 0–4 work environment risk
factors). Effect sizes were reported as odds ratio (OR) with corresponding 95% confidence
intervals (CI).

In additional analyses, decision latitude was replaced with the variable ‘decision au-
thority’, separating out the skills discretion items in order to examine whether the personal
authority aspect of decision latitude was associated with alcohol-related presenteeism.
Support was separated into coworker support and manager support, and the associa-
tion between these variables and alcohol-related presenteeism were tested in subsequent
analyses. We also tested the association between overcommitment and alcohol-related
presenteeism, while removing effort and reward from the model. In order to examine
whether the relationships between significant predictors of alcohol-related presenteeism
differed depending on the presence or absence of risky drinking, we conducted a series of
moderator analyses. In each case, we examined the associations between the interaction
terms (i.e., high AUDIT score × age; gender; education level; managerial responsibility; or
overcommitment, respectively) and alcohol-related presenteeism.

3. Results
3.1. Description of the Sample

The sample characteristics, and the comparisons between employees reporting presen-
teeism versus no presenteeism, are displayed in Table 1. The sample consisted of 143 (2.2%)
top executives, 1161 (17.5%) middle management, and 5316 (80.3%) regular workers. Most
of the sample reported no alcohol-related presenteeism (92.9 %). Of the 473 employees
who reported any degree of presenteeism, 401 (84.8%) reported a score of “1”, indicating a
small degree of presenteeism during the preceding week. In comparison to those reporting
no presenteeism, employees with presenteeism were slightly older (p = 0.04), were more
frequently men (p = 0.003) and reported more frequently higher education (p < 0.001). The
mean scores on psychosocial work environment variables were not significantly different
between employees with and without presenteeism. Similarly, effort and reward were not
significantly different between those with and without presenteeism, whereas those who
reported any degree of presenteeism had higher scores on overcommitment (p = 0.009).
Finally, those re- porting alcohol-related presenteeism were more likely to screen positive
for risky drinking (score 8 or higher) on the AUDIT (25.2%) than those who did not (10.3%,
p < 0.001).
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Table 1. Characteristics of the study sample and comparisons between participants reporting presenteeism versus no
presenteeism.

Variables Sample
n = 6620

No Presenteeism
n = 6147 (92.9%)

Presenteeism
n = 473 (7.1%) p

Age (Mean [SD]) 45.0 (11.3) 44.9 (11.3) 46.0 (10.8) 0.04

Gender (n [%])
Male 2003 (30.3) 1831 (91.4) 172 (8.6) <0.01
Female 4617 (69.7) 4316 (93.5) 301 (6.5)

Education level (n [%])
Higher education 5129 (77.5) 4722 (92.1) 407 (7.9) <0.001
High school education or lower 1491 (22.5) 1425 (95.6) 66 (4.4)

Managerial responsibility (n [%])
Top executive 143 (2.2) 130 (90.9) 13 (9.1) 0.06
Middle management 1161 (17.5) 1061 (91.4) 100 (8.6)
Regular employee 5316 (80.3) 4956 (93.2) 360 (6.8)

Job Demand Control model concepts (Mean [SD])
Decision latitude 27.6 (3.7) 27.6 (3.7) 27.7 (3.9) 0.72
Psychological demands 12.9 (2.4) 12.9 (2.4) 13.0 (2.5) 0.48
Social support 25.4 (3.7) 25.5 (3.7) 25.3 (3.6) 0.49

Effort-Reward model concepts (Mean [SD])
Effort 8.3 (1.8) 8.3 (1.9) 8.4 (1.8) 0.53
Reward 18.8 (2.7) 18.8 (2.7) 18.8 (2.7) 0.48
Overcommitment 13.8 (3.3) 13.7 (3.3) 14.2 (3.2) <0.01
Effort-Reward Imbalance ratio 1.06 (0.33) 1.06 (0.32) 1.08 (0.35) 0.30

Risky drinking (n [%])
AUDIT score ≥ 8 (risk) 750 (11.3) 631 (84.1) 119 (15.9) <0.001
AUDIT score < 8 (no/low risk) 5870 (88.7) 5516 (94.0) 354 (6.0)

Note. Statistical tests are independent t-tests (continuous variables) and Chi-square tests (categorical variables). AUDIT: Alcohol Use
Disorders Identification Test.

3.2. Unadjusted Associations with Alcohol-Related Presenteeism

The results from the simple logistic regressions are displayed in Table 2. Each ten-year
increase in age increased the odds of reporting alcohol-related presenteeism (OR: 1.09,
p < 0.05). Compared to men, women had lower odds of reporting presenteeism (OR: 0.74,
p < 0.01) while participants with higher education had higher odds compared to their
counterparts (OR: 1.86, p < 0.001). Compared to regular employees, persons in leading
positions (middle managers and top executives) had higher odds of reporting some level
of presenteeism (OR: 1.31, p < 0.05), and employees with higher overcommitment scores
had increased odds of reporting presenteeism (OR: 1.04, p < 0.01). Similarly, treating
overcommitment as a categorical variable, employees with scores above the median sample
value had higher odds of reporting presenteeism (OR: 1.25, p < 0.05), compared to their
counterparts with scores below the median value. Otherwise, none of the independent
variables showed a significant association with presenteeism.

Table 2. Unadjusted associations with alcohol-related presenteeism (n = 6620).

Independent Variables OR 95% CI

Age increase in 10 years 1.09 * 1.00–1.19
Gender 0.74 ** 0.61–0.90

Education level 1.86 *** 1.43–2.43
Managerial responsibility 1.31 * 1.05–1.63

Decision latitude 1.01 ns 0.98–1.03
Psychological demands 1.01 ns 0.98–1.05

Social support 0.99 ns 0.97–1.02
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Table 2. Cont.

Independent Variables OR 95% CI

Effort 1.02 ns 0.97–1.07
Reward 0.99 ns 0.95–1.02

Overcommitment 1.04 ** 1.01–1.07
ERI ratio 1.16 ns 0.88–1.53

High-strain job 0.90 ns 0.70–1.15
Low support 1.03 ns 0.86–1.25

High overcommitment 1.25 * 1.04–1.52
High ERI ratio 1.01 ns 0.82–1.24

Cumulative risk 1.04 ns 0.96–1.13

Note. ERI is effort-reward imbalance ratio. Reference values are male gender, job type other than high-strain
(i.e., low-strain, passive or active job), high support (above median), low ERI ratio (below median) and low
overcommitment (below median). For all continuous variables, reference categories are lower values. Cumu-
lative risk indicates number of categorical risk factors (high-strain job, low support, high ERI ratio, and high
overcommitment), where the score range is 0–4. * p < 0.05; ** p < 0.01; *** p < 0.001; ns = non-significant (p ≥ 0.05).

3.3. Adjusted Associations with Alcohol-Related Presenteeism

The results from the multiple logistic regression analyses are displayed in Table 3. The
first model, including only the sociodemographic factors as independent variables, revealed
that ten-year increase in age (OR: 1.10, p < 0.05), male gender (OR: 0.75, p < 0.01) and having
higher education (OR: 1.89, p < 0.001) were significantly associated with presenteeism.
These findings were reiterated in all of the five subsequent adjusted models: higher age
increased the odds of alcohol-related presenteeism during the last week (all OR: 1.10, all
p < 0.05); female gender reduced the odds (OR ranging between 0.74 and 0.75, all p < 0.05);
and having higher education increased the odds (OR ranging between 1.85 and 1.94, all
p < 0.001). Only high overcommitment derived from the ERI model significantly increased
the odds of presenteeism, both when used as a continuous variable (OR: 1.04, p < 0.05)
and when used as a categorical variable (OR: 1.25, p < 0.05). Otherwise, none of included
variables were significantly associated with alcohol-related presenteeism.

Table 3. Associations between alcohol-related presenteeism and sociodemographic variables, Job Demand Control model
variables, Effort-Reward Imbalance model variables, work environment risk factors and cumulative risk (n = 6620).

Independent
Variables

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 3
OR (95% CI)

Model 4
OR (95% CI)

Model 5
OR (95% CI)

Model 6
OR (95% CI)

Age increase in 10
years

1.10 *
(1.01–1.20)

1.10 *
(1.01–1.20)

1.10 *
(1.01–1.20)

1.10 *
(1.01–1.20)

1.10 *
(1.01–1.19)

1.10 *
(1.01–1.20)

Gender 0.75 **
(0.62–0.92)

0.75 **
(0.62–0.92)

0.74 **
(0.61–0.90)

0.75 **
(0.61–0.91)

0.74 **
(0.61–0.91)

0.75 **
(0.61–0.91)

Education 1.89 ***
(1.44–2.47)

1.94 ***
(1.47–2.55)

1.89 ***
(1.44–2.48)

1.88 ***
(1.44–2.47)

1.85 ***
(1.41–2.43)

1.89 ***
(1.44–2.47)

Managerial
responsibility

1.13 ns

(0.90–1.42)
1.15 ns

(0.91–1.46)
1.14 ns

(0.90–1.44)
1.14 ns

(0.86–1.52)
1.09 ns

(0.87–1.38)
1.12 ns

(0.96–1.41)

Decision latitude - 0.99 ns

(0.96–1.02) - - - -

Psychological
demands - 1.01 ns

(0.97–1.05) - - - -

Social support - 1.00 ns

(0.97–1.02) - - - -

Effort - - 0.96 ns

(0.90–1.02) - - -
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Table 3. Cont.

Independent
Variables

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 3
OR (95% CI)

Model 4
OR (95% CI)

Model 5
OR (95% CI)

Model 6
OR (95% CI)

Reward - - 0.98 ns

(0.95–1.02) - - -

Overcommitment - - 1.04 *
(1.01–1.08) - - -

ERI ratio - - - 0.85 ns

(0.56–1.27) - -

High-strain job - - - - 0.89 ns

(0.68–1.16) -

Low support - - - - 1.04 ns

(0.86–1.26) -

High
overcommitment - - - - 1.25 *

(1.02–1.53) -

High ERI ratio - - - - 0.96 ns

(0.76–1.22) -

Cumulative risk - - - - - 1.04 ns

(0.96–1.13)

Model parameters

Model χ2 39.4 *** 41.0 *** 47.2 *** 40.2 *** 44.7 *** 40.2 ***

Nagelkerke R2 0.02 0.02 0.02 0.02 0.02 0.02

Cox and Snell R2 0.01 0.01 0.01 0.01 0.01 0.01

Note. ERI ratio is effort-reward imbalance ratio. Cumulative risk indicates number of categorical risk factors (high-strain job, low support,
high ERI ratio, and high overcommitment), where the score range is 0–4. Reference values are male gender, job type other than high-strain
job, high support (above median), low ERI ratio (below median) low overcommitment (below median). For continuous variables, reference
categories are lower values. Model 1 shows associations between the sociodemographic variables and presenteeism. Models 2–6 show
associations with presenteeism for Job Demands Control model variables, Effort-Reward Imbalance model variables, effort-reward ratio,
work environment risk factors and accumulated risk, respectively. All associations are adjusted for the sociodemographic variables.
* p < 0.05; ** p < 0.01; *** p < 0.001; ns = non-significant (p ≥ 0.05).

3.4. Additional Analyses

When replacing the ‘decision latitude’ variable with the three items comprising ‘de-
cision authority’ (removing the ‘skill discretion’ items), and dividing support into two
variables indicative of manager support and co-worker support, respectively, the results
for Model 2 did not change significantly (in Table 3). Similarly, when removing effort
and reward from Model 3, we found that the association between overcommitment and
alcohol-related presenteeism (adjusted by age, gender, education level and managerial
responsibility) was practically unchanged, both when overcommitment was used as a
continuous measure (OR: 1.03, 95% CI: 1.00–1.06) and when used as a categorical measure
(OR: 1.22, 95% CI: 1.01–1.48).

We tested gender, age, education level, managerial responsibility, and high over-
commitment in interaction analyses, in order to assess whether any of these differed by the
presence or absence of risky drinking. None of the interaction analyses were statistically
significant, i.e., the interaction terms were not significant for gender (p = 0.88), age (p = 0.87),
education level (p = 0.67), managerial responsibility (p = 0.38), or high over-commitment
(p = 0.68).

4. Discussion

This study aimed to explore associations between alcohol-related presenteeism and
perceptions of the work environment, as derived from the JDC and ERI models, while
adjusting for sociodemographic variables. In the adjusted models, only higher levels
of overcommitment were associated with higher odds of self-reported alcohol-related
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presenteeism. Other variables describing aspects of the work environment were not
associated with alcohol-related presenteeism, whereas higher age, male gender and having
higher education were associated with alcohol-related presenteeism across all models.

Presenteeism was associated with overcommitment, both when overcommitment
was used as a continuous scale and when used as a categorical variable (Table 3). Over-
commitment is described as employees’ striving toward high achievement because of an
underlying need for approval and esteem at work [10]. The ERI model prediction is there-
fore that high overcommitment results in low absence from work, and high presenteeism –
the employee is inclined to come to work, even when he or she is not fit to do the work
that is expected of them. These predictions related to associations between high over-
commitment and sickness absence/sickness presenteeism have been supported in several
studies [5,11,13]. In a similar vein, high overcommitment has been found to be associated
with alcohol-related problems, in particular when combined with high effort-reward im-
balance [29]. Thus, the detected association between overcommitment and alcohol-related
presenteeism is in line with earlier studies on presenteeism, supporting the validity of
the ERI model assumption related to overcommitment even when applied specifically to
alcohol-related presenteeism.

In contrast, psychological demands imposed by the job, as measured with the ‘psy-
chological demands’ scale [9], were not associated with alcohol-related presenteeism. In
combination, the results therefore indicate that attending work with reduced capacity due
to drinking is tied to the employee’s internal dedication to the job, rather than the externally
imposed requirements of the job.

Beyond overcommitment, associations between alcohol-related presenteeism and
JDC and ERI model concepts were not found. This is in contrast to studies of general
presenteeism showing evidence of associations with risk factors derived from these mod-
els [6,11–14]. Moreover, our findings stand in contrast to previously reported associations
between presenteeism and reporting a higher number of risk factors; such as having a
high-strain job, which was found to increase presenteeism among employees in Korea [14].
This could represent a difference between alcohol-related presenteeism and presenteeism
due to general health problems. However, we cannot rule out that other dissimilarities be-
tween studies may contribute to this difference, such as sample compositions and different
cultural contexts. As generally suggested from previous studies [11,12], more support from
colleagues and managers and having more control over work tasks and their pacing may
allow employees to attend work with impaired productivity while sick. Thus, reduced
work capacity following alcohol use may not by itself be the cause of absence from work. In
fact, a recent study showed that heavy alcohol use was negatively associated with sickness
absence [30]. However, in the case of alcohol-related presenteeism, the mechanisms that
generally can stimulate presenteeism may also play out differently. Employees who would
agree on having high job control and support in the workplace may assume that these per-
ceived resources cannot justify impaired work performance due to alcohol use and may be
inclined to stay at home when sick (e.g., experiencing hangover), instead of attending work.
A range of negative consequences have been experienced by co-workers of employees with
alcohol-related presenteeism [21]; such as covering for colleagues, experiencing a poorer
work environment, and worrying about their own safety. Such findings may be considered
evidence of co-workers’ support being within limits. In addition, or alternatively, being ab-
sent from work when affected from alcohol use may be due to a fear having one’s drinking
exposed. Following this reasoning, working within physical proximity to others, such as in
shared office landscapes or in jobs requiring personal meetings with colleagues or clients,
may be more important predictors of alcohol-related presenteeism than psychosocial work
environment factors.

The illness flexibility model may serve as a unifying theoretical framework for under-
standing work attendance (absence or presence) [16]. In this model, the ability to work
depends on the health status or degree of loss of function, while the moderating forces of
adjustment latitude, attendance requirements and attendance incentives influence how
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work ability translates into actual work attendance or non-attendance. Being able to adjust
work tasks and the pace of work may place the employee in a position where attending
work is possible, despite impairments. High attendance requirements also work in the
direction of attendance, although rather owing to the prospects of negative outcomes
related to non-attendance (e.g., work piling up, higher workload on colleagues, loss of
job or career opportunities). In addition, attendance incentives such as perceptions of
rewards associated with attending work (social and/or professional identity, self-esteem
and self-actualization) increase the probability of attendance. This study of alcohol-related
presenteeism indicates that overcommitment, which is likely to reflect attendance require-
ments, play a more significant role than perceived control of one’s own job. This is in line
with previous findings concerned with presenteeism in general, demonstrating that job
resources are generally weaker correlates of presenteeism than job demands [5,31]. How-
ever, as also noted by Johansson and Lundberg [16], actual attendance requirements can
be difficult to disentangle from employees’ perceptions of such requirements. Regardless
of standards being internal or external, they seem to increase the chances of employees
attending the job even when their work capacity is hampered due to alcohol use.

Across all statistical models, higher age, male gender and having higher educa-
tion were consistently associated with alcohol-related presenteeism during the last week
(Table 3). These results are in contrast to the generally non-existent or weak associations
between sociodemographic variables and presenteeism, which was demonstrated in a
recent meta-analysis [5]. Moreover, the findings related to age and gender were different in
comparison to those reported by Allemann and co-workers [3], where younger age and
female gender was associated with presenteeism among hospital employees. While differ-
ences between studies in part may depend on the use of highly specific samples versus
samples recruited from a variety of enterprises, the difference between presenteeism in
general versus alcohol-related presenteeism may be of greater importance for the interpre-
tation. Drinking at risky levels are more common among younger employees [32], but their
alcohol use may more often result in absenteeism rather than presenteeism. As detected in
the current study, those of higher age seem to be more inclined to go to work, even when
their work performance is reduced by drinking. On the other hand, risky drinking is more
frequent among men more than women [32], and a pattern of binge drinking has indeed
been associated with more alcohol-related presenteeism [19]. These findings may support
the notion that men are more inclined to attend work when their performance is reduced
due to alcohol use.

Having higher education may increase the probability of having more job control, or
adjustment latitude, but this may be dependent on work sector and specific occupation. In
general, presenteeism has been found to be common in the education, welfare and health
sectors [31], where loyalty to and concern for vulnerable clients is considered part of the
professional culture. In view of the current study results, having higher education may
potentially contribute to higher levels of overcommitment, which in turn was linked with
alcohol-related presenteeism. However, as the association between education and alcohol-
related presenteeism was only marginally weaker when adjusting by overcommitment,
there appears to be aspects of higher education levels which function independently
from overcommitment; possibly those coined work incentives, that link with alcohol-
related presenteeism. Thus, an association between education level and alcohol-related
presenteeism, partially mediated by overcommitment, seems viable. In view of a recent
study demonstrating more negative attitudes toward alcohol-related presenteeism among
those with higher education levels [22], there may be reason to further investigate the
relationship between alcohol-related attitudes and practices in population subgroups.

One basic question to consider concerns whether alcohol-related presenteeism is a
good or a bad thing, and whether specific circumstances may influence this perception.
In accordance with the illness flexibility model [16], one may argue that presenteeism
represents an alternative to absenteeism. However, determining whether presenteeism
is preferable over absenteeism is not straightforward. The nature of the health condition
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should be considered. Absenteeism is probably preferable in cases of acute contagious
conditions, while the opposite can be argued in cases of more chronic non-communicable
conditions [33]. Also, the nature of the job should be considered. For instance, presenteeism
may be critical in jobs where optimal work performance is of utmost importance (e.g., when
operating heavy machinery). Regarding alcohol-related presenteeism, one may similarly
consider the nature of the impairment and the nature of the job. For instance, impaired
work performance as a result of active on-the-job intoxication may be more critical than
impairments due to experiencing hangover symptoms.

Finally, while respondents with risky drinking according to the AUDIT were far more
likely to report alcohol-related presenteeism, other predictors did not vary by AUDIT
status, and the results reported in this study therefore apply to both workers with and
without a risky drinking pattern.

Study Strengths and Limitations

The main strength of this study is the use of a large sample of employees representing
a wide variety of public and private enterprises of varying sizes. Thus, we believe the
results might be relevant for a larger population of employees. Moreover, the study
employed the JDC and ERI questionnaires, which cover many relevant aspects of the work
environment. However, as described in more detail in other publications from the WIRUS
screening study [18,19,32,34,35], the employees in the study sample were, compared with
the entire Norwegian workforce, older and highly educated and had female employees
overrepresented. The sample was considerably more representative for Norwegian public
and state sector employees, than for private sector employees. We do not have information
about the proportions of participants who were permanently and temporarily employed,
respectively. This is a limitation, since people with temporary and permanent positions
may vary in their risk of alcohol-related presenteeism, and it is not clear in what direction.

The most important limitations are the low response rate and the cross-sectional
study design which precludes causal inferences about the reported associations. There is
a possibility of reversed causality. Individuals with higher alcohol-related presenteeism
were, to a larger extent, individuals with higher degree of alcohol use. These individuals
may be more inclined to have an unbalanced perception of their work duties and thus
perceive higher levels of overcommitment.

The data collection took place over a period of five years. While such an extended
period of data collection for a cross-sectional study may be rare, alcohol consumption in
Norway has been stable during the whole period [36], and there is little reason to believe
that levels of presenteeism have changed markedly in the same period. In addition, the
main interest in this study was to study the relationships between variables. Even if
secular trends or sudden changes to health-related behaviors were to impact on levels
of presenteeism in the population, there is little reason to believe that this would impact
on the reported associations. In a similar vein, previous research has shown that while
skewed samples represent a threat to the validity of prevalence estimates, associations
between predictors and substance use outcomes are less prone to be affected [37]. Future
studies with time series designs may investigate whether associations with alcohol-related
outcomes, such as presenteeism, vary across time.

We are aware of differing conceptualizations of presenteeism among scholars. While
some conceptualize presenteeism simply as the act of “showing up for work even when one is
ill” ([38], p. 519), others have emphasized that de facto productivity loss is inherent in the
concept of presenteeism, i.e., “decreased on-the-job performance due to health problems” ([1],
p. 503). Since attending work despite having a health condition does not necessarily
involve productivity impairments, and since attending work while ill, in an organizational
perspective, primarily becomes of interest when work performance is impaired, we chose
to conceptualize alcohol-related presenteeism as impaired work performance attributable
to alcohol consumption.
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5. Conclusions

The aim of this study was to explore associations between demanding job situations
and alcohol-related presenteeism, with particular focus on variables derived from the JDC
and ERI models. Employee overcommitment was found to increase the odds of reporting
some degree of alcohol-related presenteeism during the last week. In addition, several
sociodemographic variables were consistently associated with alcohol-related presenteeism
across all tested statistical models. Based on this study, occupational health services and em-
ployers should especially focus on overcommitted employees when designing workplace
health promotion programs. Modifying attitudes towards alcohol-related presenteeism
among overcommitted employees may be of importance for safety at work.

Author Contributions: Conceptualization, T.B., M.M.T. and R.W.A.; methodology, T.B., M.M.T.,
J.C.S., M.H. and R.W.A.; validation, T.B., M.M.T., J.C.S., M.H. and R.W.A.; formal analysis, T.B. and
M.H.; investigation, T.B., M.M.T., J.C.S., M.H. and R.W.A.; data curation, T.B., M.M.T., M.H., R.W.A.;
writing—original draft preparation, T.B.; writing—review and editing, T.B., M.M.T., J.C.S., M.H. and
R.W.A.; supervision, R.W.A.; project administration, R.W.A.; funding acquisition, R.W.A. All authors
have read and agreed to the published version of the manuscript.

Funding: The Norwegian Directorate of Health and the Research Council of Norway funded the
study. The funding bodies had no role in the design of the review or in data analysis or interpretation.

Institutional Review Board Statement: Ethical approval for conducting the study was granted by the
Regional Committee for Medical and Healthcare Research in Norway (no. 2014/647). The participants
were informed about the study’s aim and confidentiality and were assured that participation was
voluntary. All participants provided written informed consent to participate.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data from the study contain potentially sensitive information. In
accordance with restrictions imposed by the Regional Committees for Medical and Health Research
in Norway (approval no. 2014/647), data must be stored on a secure server at the University of
Stavanger. The contents of the ethics committee’s approval resolution as well as the wording of
participants’ written consent do not render open public data access possible. Access to the study’s
minimal and depersonalized data set may be requested by contacting the Faculty of Health Sciences
at University of Stavanger (post@uis.no).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Schultz, A.B.; Edington, D.W. Employee health and presenteeism: A systematic review. J. Occup. Rehabil. 2007, 17, 547–579.

[CrossRef]
2. Evans-Lacko, S.; Knapp, M. Global patterns of workplace productivity for people with depression: Absenteeism and presenteeism

costs across eight diverse countries. Soc. Psych. Psychiatr. Epidemiol. 2016, 51, 1525–1537. [CrossRef]
3. Allemann, A.; Siebenhuner, K.; Hammig, O. Predictors of presenteeism among hospital employees-a cross-sectional questionnaire-

based study in Switzerland. J. Occup. Environ. Med. 2019, 61, 1004–1010. [CrossRef]
4. Sullivan, T.; Edgar, F.; McAndrew, I. The hidden costs of employee drinking: A quantitative analysis. Drug Alcohol Rev. 2019, 38,

543–553. [CrossRef] [PubMed]
5. Miraglia, M.; Johns, G. Going to work ill: A meta-analysis of the correlates of presenteeism and a dual-path model. J. Occup.

Health Psychol. 2016, 21, 261–283. [CrossRef]
6. Janssens, H.; Clays, E.; de Clercq, B.; de Bacquer, D.; Casini, A.; Kittel, F.; Braeckman, L. Association between psychosocial

characteristics of work and presenteeism: A cross-sectional study. Int. J. Occup. Med. Environ. Health 2016, 29, 331–344. [CrossRef]
[PubMed]

7. McGregor, A.; Ashbury, F.; Caputi, P.; Iverson, D. A preliminary investigation of health and work-environment factors on
presenteeism in the workplace. J. Occup. Environ. Med. 2018, 60, e671–e678. [CrossRef]

8. Lui, J.N.M.; Andres, E.B.; Johnston, J.M. Presenteeism exposures and outcomes amongst hospital doctors and nurses: A systematic
review. BMC Health Serv. Res. 2018, 18, 985. [CrossRef]

9. Karasek, R.; Brisson, C.; Kawakami, N.; Houtman, I.; Bongers, P.; Amick, B. The Job Content Questionnaire (JCQ): An instrument
for internationally comparative assessments of psychosocial job characteristics. J. Occup. Health Psychol. 1998, 3, 322–355.
[CrossRef] [PubMed]



Int. J. Environ. Res. Public Health 2021, 18, 6169 13 of 14

10. Siegrist, J. Effort-Reward Imbalance Model. In Stress: Concepts, Cognition, Emotion, and Behavior: Handbook of Stress Series; Fink, G.,
Ed.; Elsevier Science: Amsterdam, The Netherlands, 2016; Volume 1, pp. 81–86.

11. Kinman, G.; Wray, S. Presenteeism in academic employees-occupational and individual factors. Occup. Med. 2018, 68, 46–50.
[CrossRef] [PubMed]

12. Saijo, Y.; Yoshioka, E.; Nakagi, Y.; Kawanishi, Y.; Hanley, S.J.B.; Yoshida, T. Social support and its interrelationships with
demand-control model factors on presenteeism and absenteeism in Japanese civil servants. Int. Arch. Occup. Environ Health 2017,
90, 539–553. [CrossRef]

13. Schmidt, B.; Schneider, M.; Seeger, P.; van Vianen, A.; Loerbroks, A.; Herr, R.M. A comparison of job stress models: Associations
with employee well-being, absenteeism, presenteeism, and resulting costs. J. Occup. Environ. Med. 2019, 61, 535–544. [CrossRef]
[PubMed]

14. Cho, Y.S.; Park, J.B.; Lee, K.J.; Min, K.B.; Baek, C.I. The association between Korean workers’ presenteeism and psychosocial
factors within workplaces. Ann. Occup. Environ. Med. 2016, 28, 41. [CrossRef] [PubMed]

15. Oshio, T.; Tsutsumi, A.; Inoue, A.; Suzuki, T.; Miyaki, K. The reciprocal relationship between sickness presenteeism and
psychological distress in response to job stressors: Evidence from a three-wave cohort study. J. Occup. Health 2017, 59, 552–561.
[CrossRef] [PubMed]

16. Johansson, G.; Lundberg, I. Adjustment latitude and attendance requirements as determinants of sickness absence or attendance.
Empirical tests of the illness flexibility model. Soc. Sci. Med. 2004, 58, 1857–1868. [CrossRef]

17. Forouzanfar, M.H.; Alexander, L.; Anderson, H.R.; Bachman, V.F.; Biryukov, S.; Brauer, M.; Burnett, R.; Casey, D.; Coates, M.M.;
Cohen, A.; et al. Global, regional, and national comparative risk assessment of 79 behavioural, environmental and occupational,
and metabolic risks or clusters of risks in 188 countries, 1990–2013: A systematic analysis for the Global Burden of Disease Study
2013. Lancet 2015, 386, 2287–2323. [CrossRef]

18. Thørrisen, M.M.; Bonsaksen, T.; Hashemi, N.; Kjeken, I.; van Mechelen, W.; Aas, R.W. Association between alcohol consumption
and impaired work performance (presenteeism): A systematic review. BMJ Open 2019, 9, e029184. [CrossRef]

19. Aas, R.W.; Haveraaen, L.; Sagvaag, H.; Thørrisen, M.M. The influence of alcohol consumption on sickness presenteeism and
impaired daily activities. The WIRUS screening study. PLoS ONE 2017, 12, e0186503. [CrossRef]

20. Lee, S.Y.; Lee, J.; Kwon, M. Impacts of smoking and alcohol consumption on workplace presenteeism: A cross-sectional study (in
review). Res. Sq. 2020. [CrossRef]

21. Buvik, K.; Moan, I.S.; Halkjelsvik, T. Alcohol-related absence and presenteeism: Beyond productivity loss. Int. J. Drug Policy 2018,
58, 71–77. [CrossRef]

22. Schou, L.; Moan, I.S.; Storvoll, E. Attitudes toward alcohol-related sickness absence and presenteeism: Differences across
subgroups of the population? J. Subst. Use 2017, 22, 225–231. [CrossRef]

23. Moan, I.S.; Halkjelsvik, T. Socio-demographic differences in alcohol-related work impairment. Addiction 2021, 116, 771–779.
[CrossRef]

24. Siegrist, J.; Li, J.; Montano, D. Psychometric properties of the Effort–Reward Imbalance Questionnaire. Available online:
https://www.uniklinik-duesseldorf.de/fileadmin/Fuer-Patienten-und-Besucher/Kliniken-Zentren-Institute/Institute/
Institut_fuer_Medizinische_Soziologie/Dateien/ERI/ERI_Psychometric-New.pdf (accessed on 24 May 2021).

25. Stanhope, J. Effort–Reward Imbalance Questionnaire. Occup. Med. 2017, 67, 314–315. [CrossRef]
26. Wege, N.; Li, J.; Muth, T.; Angerer, P.; Siegrist, J. Student ERI: Psychometric properties of a new brief measure of effort-reward

imbalance among university students. J. Psychosom. Res. 2017, 94, 64–67. [CrossRef] [PubMed]
27. Babor, T.F.; Higgins-Biddle, J.C.; Saunders, J.B.; Monteiro, M.G. AUDIT: The Alcohol Use Disorders Identification Test: Guidelines for

Use in Primary Health Care; World Health Organization: Geneva, Switzerland, 2001.
28. Reilly, M.C.; Zbrozek, A.S.; Dukes, E.M. The validity and reproducibility of a work productivity and activity impairment

instrument. Pharm. Econ. 1993, 4, 353–365. [CrossRef] [PubMed]
29. Skogen, J.C.; Thørrisen, M.M.; Bonsaksen, T.; Vahtera, J.; Sivertsen, B.; Aas, R.W. Effort-Reward imbalance is associated with

alcohol-related problems. WIRUS-screening study. Front. Psychol. 2019, 10. [CrossRef]
30. Lund, I.; Moan, I.S. The role of alcohol use and cigarette smoking in sickness absence: Are there social inequalities? Int. J. Drug

Policy 2021, 94, 103190. [CrossRef] [PubMed]
31. Ruhle, S.A.; Breitsohl, H.; Aboagye, E.; Baba, V.; Biron, C.; Correia Leal, C.; Dietz, C.; Ferreira, A.I.; Gerich, J.; Johns, G.; et al. “To

work, or not to work, that is the question”—Recent trends and avenues for research on presenteeism. Eur. J. Work Organ. Psychol.
2019, 1–20. [CrossRef]

32. Thørrisen, M.M.; Skogen, J.C.; Aas, R.W. The associations between employees’ risky drinking and sociodemographics, and
implications for intervention needs. BMC Public Health 2018, 18, 735. [CrossRef]

33. Pichler, S.; Ziebarth, N.R. The pros and cons of sick pay schemes: Testing for contagious presenteeism and noncontagious
absenteeism behavior. J. Public Econ. 2017, 156, 14–33. [CrossRef]

34. Bonsaksen, T.; Thørrisen, M.M.; Skogen, J.C.; Aas, R.W. Who reported having a high-strain job, low-strain job, active job and
passive job? The WIRUS Screening study. PLoS ONE 2019, 14, e0227336. [CrossRef] [PubMed]

35. Skogen, J.C.; Bøe, T.; Thørrisen, M.M.; Riper, H.; Aas, R.W. Sociodemographic characteristics associated with alcohol consumption
and alcohol-related consequences, a latent class analysis of The Norwegian WIRUS screening study. BMC Public Health 2019,
19, 1364. [CrossRef] [PubMed]



Int. J. Environ. Res. Public Health 2021, 18, 6169 14 of 14

36. Norwegian Institute of Public Health. Total Alcohol Consumption Per Capita (Indicator 3). Available online: https://www.fhi.
no/en/op/Indicators-for-NCD/alcohol/alkoholforbruk-per-innbygger-indikator-3/ (accessed on 24 May 2021).

37. Rothman, K.J.; Gallacher, J.E.J.; Hatch, E.E. Why representativeness should be avoided. Int. J. Epidemiol. 2013, 42, 1012–1014.
[CrossRef]

38. Johns, G. Presenteeism in the workplace: A review and research agenda. J. Organ. Behav. 2010, 31, 519–542. [CrossRef]


