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Abstract
Background: Harmful alcohol consumption is a major risk factor for ill-health on an individual level, a global
public health challenge, and associated with workplace productivity loss. This study aimed to explore the
proportion of risky drinkers in a sample of employees, investigate sociodemographic associations with risky
drinking, and examine implications for intervention needs, according to recommendations from the World
Health Organization (WHO).
Methods: In a cross-sectional design, sociodemographic data were collected from Norwegian employees in 14
companies (n = 3571) across sectors and branches. Risky drinking was measured with the Alcohol Use Disorders
Identification Test (AUDIT). The threshold for risky drinking was set at ≥8 scores on the AUDIT. Based on WHO
guidelines, risky drinkers were divided into three risk categories (moderate risk: scores 8–15, high risk: scores 16–19,
and dependence likely risk: scores 20–40). The association between sociodemographic variables and risky drinking
were explored with chi square tests for independence and adjusted logistic regression. The risk groups were then
examined according to the WHO intervention recommendations.
Results: 11.0% of the total sample reported risky drinking. Risky drinking was associated with male gender (OR = 2.97,
p < .001), younger age (OR = 1.03, p < .001), low education (OR = 1.17, p < .05), being unmarried (OR = 1.38, p < .05) and
not having children (OR = 1.62, p < .05). Risky drinking was most common among males without children (33.5%),
males living alone (31.4%) and males aged ≤39 (26.5%). 94.6% of risky drinkers scored within the lowest risk category.
Based on WHO guidelines, approximately one out of ten employees need simple advice, targeting risky drinking. In
high-risk groups, one out of three employees need interventions.
Conclusions: A considerable amount of employees (one to three out of ten), particularly young, unmarried males
without children and higher education, may be characterised as risky drinkers. This group may benefit from low-cost
interventions, based on recommendations from the WHO guidelines.
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Background
Harmful alcohol consumption is a major risk factor for
disease, disability and mortality, and has been identified as
a causal agent in more than 200 disease and injury conditions [1]. According to the World Health Organization
(WHO), harmful alcohol consumption is related to approximately 3.3 million annual deaths globally (5.9% of all
mortality worldwide) [2]. Consumption levels have been
found to be highest in the developed world.
Alcohol is by far the most used and misused psychoactive substance in the workforce and employees’ alcohol
consumption is associated with productivity loss, and
therefore with considerable economic costs at a societal
level [3]. A recently published systematic review
reported that employees’ alcohol consumption is associated with both short- and long-term sickness absence
[4]. Some studies also indicate that alcohol consumption
is related to sickness presenteeism, i.e., reduced
on-the-job productivity [5–7].
Risky drinking may be defined as a drinking pattern
that increases the risk of social, legal, medical, occupational, domestic, and economic problems [8]. It is, however, difficult to determine an appropriate cut off for
risky drinking, even when assuming a linear relationship
between alcohol consumption and harm. What constitutes risky drinking is inextricably linked to individual
characteristics. General health, physiological factors,
sociodemographic variables as well as lifestyle factors
may affect how much a person can drink before adverse
consequences emerge [9]. Whereas some definitions of
risky drinking are based solely on alcohol consumption
(frequency and/or intensity), measured in terms of consumed alcohol units within a specified time frame, other
conceptualisations are based on instruments assuming a
more complex relationship between alcohol and health
[10], such as the Alcohol Use Disorders Identification
Test (AUDIT) [8], which defines risky drinking as a sum
score equal to or higher than a predefined scale threshold, based on items comprising symptoms of alcohol
dependence and alcohol-related problems as well as
alcohol consumption.
Risky drinking has been studied within different populations across countries, with prevalence estimates varying between 5.4 and 52.0% [11–16]. In a Norwegian
general population sample, it was found that 17.0% of
respondents scored within the range of risky drinking
[17]. In a national sample of Norwegian students, 46.1%
scored above the threshold of risky drinking [18]. Some
studies have explored the prevalence of risky drinking
within working populations, e.g., among Australian
industrial workers (8.8%), U.S. managers (7.0%),
Norwegian restaurant workers (6.0%), Norwegian private
sector employees (11.0%), Canadian employees (8.1%),
and Japanese computer factory workers (males 13.0%,
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females 4.0%) [19–24]. These studies may, however, not
be directly comparable as a result of application of
different measures of alcohol consumption and different
thresholds for risky drinking. Some [20, 22, 23] were
solely based on number of consumed alcohol units
during a specified time frame (e.g., number of units
consumed during a typical drinking day, drinking frequency during the preceding year, and number of units
each day during the preceding week), while others [19,
24] applied instruments with a broader scope (e.g., the
Mortimer-Filkins test of problem drinking and the
Kurihama Alcoholism Screening Test). Despite the use
of different tools for conceptualisation and measurement
of risky drinking, taken together these studies do suggest
that risky drinking is an existing phenomenon among
employees that deserves greater attention, given the adverse consequences associated with harmful alcohol
consumption.
Early identification and intervention may be beneficial
in preventing the development of alcohol problems.
Knowledge on associations between sociodemographic
factors and risky drinking may aid in determining which
groups of employees that may need and benefit the most
from early identification and interventions targeting
alcohol-related problems. Some studies have demonstrated associations between risky drinking and sociodemographic variables, generally suggesting that risky
drinking is more prevalent among younger individuals
and males [14, 16, 17, 23], and that individuals with
higher education are more prone to risky drinking than
individuals with lower education [16, 17]. Although findings are more inconsistent, some authors have demonstrated associations between living/marital status and
risky drinking [11, 14, 23].
The majority of the adult population is employed and
employees with a risky drinking pattern constitute a
much larger group than heavy drinkers [25]. The workplace may therefore be an important arena for identification and implementation of interventions targeting risky
drinking. It seems imperative to produce more knowledge on risky drinking in the working community, on
the factors that characterise workers who are at particular
risk of developing alcohol problems, and on intervention
approaches that might be beneficial. Overall, research is
rather scarce on risky drinking among employees and
there is a general lack of recent studies. Updated knowledge is imperative, since drinking behaviour results from
a complex set of dynamic and interacting antecedents
[26], some of which are susceptible to changes over time.
For instance, Mäkelä et al. [27] found, in a Finnish study,
a fundamental cultural shift in alcohol consumption over
time, particularly for women and people aged over
30 years, and Allamani et al. [28] emphasise a changing
Western drinking pattern characterised by increased beer
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and spirits consumption in social settings during evenings
and weekends. Moreover, research tends to be characterised by not utilising internationally validated alcohol
screening instruments [20, 22, 23], by being limited to
specific subgroups within the workforce (specific sectors,
industries or workers versus managers) [19–24], or by applying validated screening instruments without explicitly
investigating practical implications and intervention needs
in accordance with international intervention guidelines
[19–22, 24]. The present study adds to the existing literature by providing updated knowledge, based on a recent
sample of employees not restricted to specific subgroups,
by utilising an internationally validated alcohol screening
instrument, and by explicitly exploring implications for
intervention needs in the workforce in accordance with
international guidelines.
The aims of the study were therefore to (a) explore the
proportions of risky drinkers in a sample of Norwegian
employees by utilising an internationally validated alcohol screening instrument, (b) investigate sociodemographic associations with risky drinking, and (c) examine
implications for intervention needs, based on World
Health Organization guidelines.

Methods
Design and setting

The present study is one of several studies in the Norwegian national WIRUS-project (Workplace Interventions preventing Risky Use of alcohol and Sick leave).
Other results from the WIRUS-project are published
elsewhere [29, 30]. This study was designed as a
cross-sectional alcohol screening study among private
(n = 5) and public companies (n = 9) in Norway, employing approximately 14.353 individuals.
Alcohol consumption in the general Norwegian population per person per year (7.7 l) is somewhat lower
compared to the rest of Europe (10.9 l) and the United
States (9.2 l) [2]. Alcohol is a legal substance in Norway.
However, restrictive policies and regulations are implemented (e.g., alcohol sale monopoly, age limits, advertising ban and taxation on products containing alcohol)
[31]. Alcohol is forbidden in the workplace and infringement may result in resignation [32].
Data collection and sample

4432 employees (30.9%) responded on a web-based
questionnaire designed to measure alcohol consumption
as well as sociodemographic variables. 3571 employees,
32.6% males and 67.4% females, responded on all items
(24.9%), and thus constitute the sample in the present
study. Study sample and invited sample characteristics
are presented in Table 1.
Approximately seven out of ten employees were aged
40 or older and had completed a university or college
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education. Only 13.9% of employees lived alone, while
nearly half (43.5%) of the sample was unmarried. Almost
eight out of ten employees had children, while close to
six out of ten had children living in their household. Approximately two out of ten employees were classified as
managers, and the majority of employees were employed
within public administration (75.5%) and health care services (16.6%). Information on gender and age distributions among all employees in the 14 companies (invited
sample) was collected through the companies’ personnel
records.
Measures

Alcohol consumption was measured with the Norwegian
version of the Alcohol Use Disorders Identification Test
(AUDIT), developed by the WHO [8]. The AUDIT is a
widely used tool for identifying risky drinking and consists of ten questions concerning recent alcohol use, alcohol dependence symptoms and alcohol-related
problems, each item with a potential score range from 0
to 4. A total score of ≥8 indicates the presence of risky
drinking, and studies have demonstrated that this cut off
carries favorable sensitivity and acceptable specificity [8].
Even though some studies have indicated that different
thresholds for risky drinking 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 risky drinking [8, 33]. The threshold between
low-risk and risky drinking was set at ≥8 scores on the
AUDIT, and risky drinking was categorised in three risk
levels, based on total scores on the AUDIT, each with a
recommended procedure for intervention. Individuals
with moderate risk (AUDIT scores 8–15) should be
given simple advice on how to reduce risky drinking, individuals with high risk (AUDIT scores 16–19) should
be provided with brief counselling and consecutive monitoring, and individuals with dependence likely risk
(AUDIT scores 20–40) should be referred to further
diagnostic evaluation for alcohol dependence [8, 33].
The AUDIT has been referred to as the global gold
standard of alcohol screening instruments [34]. It is designed for international use, it is developed on the basis
of data from a multinational sample, and it has been validated across countries and populations, with estimates
of internal consistency (Cronbach’s α) typically ranging
from 0.59 to 0.97 [35], yielding a mean alpha coefficient
of 0.80 [33]. In the present study, internal consistency
for the ten AUDIT items was estimated to 0.72, with a
mean inter-item correlation of 0.25. Obtained psychometric estimates for the AUDIT in the present study
were deemed satisfactory and in line with findings from
previous studies [33, 35].
Gender (male/female), living status (living alone/living
with others), marital status (unmarried/married),
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Table 1 Study sample and invited sample characteristics
Variable

Study sample % (n)

Invited sample % (n)

Difference Percentage points (p-value)

Male

32.6 (1164)

34.2 (4908)

- 1.6 (ns)

Female

67.4 (2407)

65.8 (9445)

+ 1.6 (ns)

Gender

Age
≤ 39

31.3 (1116)

35.5 (5102)

- 4.2 (< .001)

≥ 40

68.7 (2455)

64.5 (9251)

+ 4.2 (< .001)

Primary/lower secondary

2.4

Variable
Educational level

Living status

Marital status

Children

Children in household

Work position
Work divisionb

Study sample % (n)
85

Upper secondary

22.7

809

University/college

75.0

2677

Living alone

13.9

496

Living with others

86.1

3075

Unmarried

43.5

1553

Married

56.5

2018

No

20.5

731

Yes

79.5

2840

No

43.1

1538

Yes

56.9

2033

Workera

81.7

2918

Manager

18.3

653

Transportation

1.8

63

Manufacturing

5.3

191

Public administration

75.5

2697

Health care services

16.6

593

Accommodation

0.8

27

a

Category includes blue, white and pink collar workers; bClassification based on the European Classification of Economic Activities [49]

children (having no children/having children), children in
the household (having no children at home/having children
at home) and work position (worker/manager) were coded
as dichotomous categorical variables. Age was collapsed into
categories (≤39/≥40) for application in chi square test for independence, and treated as a continuous variable in the logistic regression model. Educational level was collapsed into
two categories (without/with higher education) for utilisation in chi square test for independence, and treated as a
categorical variable with four levels (primary/lower secondary, upper secondary, university/college < 4 years, university/college > 4 years) in the logistic regression model.
Analysis

Proportions of risky drinking were estimated by calculating the proportion of employees exceeding the cut off (≥8
scores) on the AUDIT, for the overall sample as well as
cross-tabulated proportions for males, females and both
genders according to age, educational level, living status,
marital status, number of children, number of children living in the household and work position. Bivariately, a

series of chi square tests for independence were applied in
order to explore whether gender, age, educational level,
living status, marital status, number of children, number
of children living in the household and work position were
significantly associated with risky drinking. Next, adjusted
logistic regression was conducted to assess the influence
of the sociodemographic variables on the likelihood that
employees would report risky drinking. Implications for
intervention needs and approaches were investigated by
calculating the proportions of risky drinkers in risk levels
according to sum scores on the AUDIT (moderate risk:
scores 8–15; high risk: scores 16–19; dependence likely:
scores 20–40), and evaluating the risk level distributions
in accordance with World Health Organization intervention recommendations.
All statistical analyses were performed with IBM SPSS
version 24. Significant results were defined as p < .05.
Ethics

Respondents were informed about the study’s aim, assured
confidentiality and that participation was voluntary. We
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further collected written informed consent. The study
was approved by the Regional Committee for Medical
and Health Research in Norway (REK) (approval no.
2014/647).

Results
Proportions of risky drinkers

3179 employees (89.0%) scored within the low-risk category, while 392 employees (11.0%) had an AUDIT score
equal to or above the cut off. Cross-tabulated proportions of risky drinking for males, females and both genders according to age, educational level, living status,
marital status, children, children in househould and
work position are presented in Table 2. A higher percentage of males compared to females were identified as
risky drinkers (18.1% versus 7.5%). For both genders,
rates of risky drinking were higher among employees
aged ≤39 (16.7%) versus employees aged ≥40 (8.4%), employees with primary or secondary education (12.9%)
versus university/college education (10.3%), employees
living alone (18.3%) versus living with others (9.8%), unmarried (15.6%) versus married employees (7.4%), employees without (22.6%) versus those with children
(8.0%), employees without children in the household
Table 2 Proportions of risky drinking (AUDIT ≥8) for males,
females and both genders according to sociodemographics
Males (%) Females (%) Both genders (%)
18.1

7.5

11.0

≤ 39

26.5

12.4

16.7

≥ 40

14.7

5.2

8.4

Primary/secondary

21.3

8.6

12.9

University/college

17.0

7.2

10.3

Age

Educational level

Living status
Living alone

31.4

12.4

18.3

Living with others

16.1

6.7

9.8

Unmarried

26.3

10.9

15.6

Married

12.4

4.8

7.4

No children

33.5

16.8

22.6

Children

13.8

5.2

8.0

No children in household 23.2

10.5

14.6

Children in household

14.3

5.3

8.2

Worker

19.6

7.9

11.3

Manager

13.8

5.4

9.3

Marital status

Children

Children in household

Work position

(14.6%) versus those with children living at home (8.2%),
and employees characterised as workers (11.3%) versus
managers (9.3%).
Risky drinking was found to be most widespread among
males without children (33.5%), males living alone
(31.4%), and males aged ≤39 (26.5%). Risky drinking was
least widespread among married females (4.8%), females
with children (5.2%) and females aged ≥40 (5.2%).

Sociodemographic associations with risky drinking

A series of unadjusted chi square tests for independence
demonstrated statistically significant bivariate associations
between risky drinking and gender (χ2 (1, n = 3571) =
90.34, p < .001, phi = 0.16), age (χ2 (1, n = 3571) = 53.77, p
< .001, phi = 0.12), educational level (χ2 (1, n = 3571) =
4.34, p < .05, phi = 0.04), living status (χ2 (1, n = 3571) =
32.01, p < .001, phi = 0.10), marital status (χ2 (1, n = 3571)
= 61.33, p < .001, phi = 0.13), children (χ2 (1, n = 3571) =
126.44, p < .001, phi = 0.19), and children in household (χ2
(1, n = 3571) = 36.87, p < .001, phi = 0.10). Employees’
work position was not significantly associated with risky
drinking (χ2 (1, n = 3571) = 2.19, p > .05, phi = .03).
The adjusted multivariate logistic regression model
was statistically significant, χ2 (8, n = 3571) = 238.19, p
< .001, indicating that the model was able to distinguish
between employees who reported risky drinking and
those who did not. The model explained between 6.5%
(Cox and Snell R2) and 12.9% (Nagelkerke R2) of the
variance in risky drinking, and correctly classified 88.8%
of cases. As shown in Table 3, five independent variables
made unique statistically significant contributions to the
model. Gender displayed an odds ratio of 2.97 (p < .001),
indicating that male employees were almost three times
as likely as female employees to report risky drinking,
adjusted for all other variables in the model. For each
year of age less, the odds ratio for reporting risky
drinking increased by a factor of 1.03 (p < .001), while
for each decreasing unit of education, the odds of
risky drinking increased by a factor of 1.17 (p < .05).
With an odds ratio of 1.38 (p < .05), unmarried employees were more likely than married employees to
be risky drinkers. Employees without children had a
greater odds (1.62, p < .05) for risky drinking compared to employees with children.
There were tendencies for employees living alone
and not having children in the household to have
greater odds for risky drinking, compared to employees living with others and with children in the
household. These associations, however, did not reach
statistical significance when adjusting for all other
factors in the model. Employees’ working position
demonstrated neither a bivariate or a multivariate association with risky drinking.
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Table 3 Associations between sociodemographic factors and risky drinking (AUDIT≥8). Multivariate logistic regression model
95% CI for OR
Variable

B

S.E.

OR

Lower

Upper

Gender (males are the ref.)

1.09

0.11

2.97***

2.37

3.71

Age

0.03

0.01

1.03***

1.02

1.04

Educational level

0.16

0.07

1.17*

1.03

1.34

Living status (living alone is the ref.)

0.17

0.17

1.18

0.85

1.63

Marital status (unmarried is the ref.)

0.32

0.14

1.38*

1.05

1.82

Children (no children is the ref.)

0.48

0.21

1.62*

1.08

2.43

Children in household (no children is the ref.)

0.30

0.18

1.34

0.95

1.90

Work position (worker is the ref.)

0.06

0.16

1.06

0.78

1.45

*p < .05; ***p < .001

Implications for intervention approaches

Employees’ risk level assessments for the overall sample as
well as for identified at-risk groups (males without children,
males living alone and males aged ≤39), categorised by
AUDIT sum scores and intervention recommendations, are
presented in Table 4. Of those employees identified as risky
drinkers in the overall sample (11.0%), 94.6% scored within
the moderate risk category (AUDIT sum scores 8–15),
wherein simple advice is the recommended intervention.
Only 4.1 and 1.3% of risky drinkers scored within high risk
(AUDIT sum scores 16–19) and the dependence likely category (AUDIT sum scores 20–40), respectively, with
corresponding intervention recommendations of brief
counselling/consecutive monitoring and diagnostic evaluation for alcohol dependence. Similarly, within identified
at-risk groups. The vast majority of risky drinkers scored
within the range of moderate risk (males without children:
95.3%; males living alone: 98.0%; males aged ≤39: 93.3%).

Discussion
The aims of the present study were to explore the proportions of risky drinkers in a sample of Norwegian

employees by utilising an internationally validated alcohol screening instrument, to investigate sociodemographic associations with risky drinking, and to examine
implications for intervention needs based on WHO
guidelines. The following main findings will be discussed: (a) Overall, approximately one out of ten employees reported risky drinking, (b) risky drinking was
found to be associated with and most common among
males, younger employees, employees with low education, unmarried employees and employees without children, and (c) the majority of identified risky drinkers
scored within the lowest defined risk level, i.e., with
moderate risk that may be addressed by means of
low-cost interventions.
Most comparable to our study, Halkjelsvik and Storvoll [17] did find, by also utilising an AUDIT threshold
of ≥8, risky drinking estimates in the general Norwegian
population (17.0%) that were markedly higher than those
found in our sample of Norwegian employees. However,
they did include students and unemployed in their sample, which may contribute to explaining their higher estimates, given that studies have found particularly high

Table 4 Employees’ risk level assessment, categorised by AUDIT sum scores and intervention recommendations
Overall sample
Risk level

AUDIT
sum

Recommended interventiona

N

Low

0–7

Alcohol education

3179

89.0

–

Moderate

8–15

Simple advice

371

10.4

94.6

High

16–19

Brief counselling and consecutive monitoring

16

0.4

4.1

Dependence likely

20–40

Diagnostic evaluation for alcohol dependence

5

0.2

1.3

% of overall
sample

% of risky drinkers

Identified at-risk groups (% of risky drinkers with moderate, high and dependence risk)
Group

Moderate (AUDIT 8–15)

High (AUDIT
16–19)

Dependence likely
(AUDIT 20–40)

Males without children

95.3

3.5

1.2

Males living alone

98.0

0.0

2.0

Males aged ≤39

93.3

6.7

0.0

a

See [8, 48]
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levels of alcohol consumption within these groups [14,
18, 36, 37]. In our study, women were also somewhat
overrepresented, which could explain lower prevalence
estimates of risky drinkers.
Still, the present study found estimates of risky drinking (11.0%) marginally higher than what has been found
in several other studies of employees, with estimates
ranging from 6.0 to 8.8% [19–21, 23]. Our estimates are
in line with what was found by Nesvåg and Lie when
they studied Norwegian private sector employees [22].
Their study is not directly comparable to ours, as they
did not include public sector employees in their sample.
Moreover, they measured risky drinking solely on the
basis of number of consumed alcohol units. In general,
differences in estimates across studies may be due to actual prevalence differences within populations, or be a
result of different studies employing different measures
of alcohol consumption and risky drinking thresholds.
In accordance with previous studies [14, 16, 17, 23],
we found that risky drinking was associated with being
male and young. Compared to female employees, male
employees were almost three times as likely to report
risky drinking, while each year of decreased age was associated with an increased odds of risky drinking. A consistent finding is that men drink more and heavier than
women, and that larger proportions of females compared
to males are abstainers [38]. Such universality could
imply that endogenous gender differences may play a
role, even though drinking patterns are probably heavily
moderated by social and cultural factors.
Even though evidence on the relationship between age
and alcohol consumption is somewhat inconclusive,
cross-sectional studies have demonstrated lower consumption levels at older ages, and longitudinal studies
have revealed decreased consumption and drinking
prevalence with increasing age [39]. Also, heavy episodic
drinking (binge drinking) has been found to be most
common among young males [40], which may contribute to explain the association between being young, male
and a risky drinker. Consistent with previous research
[11, 14, 23], we found that unmarried employees and
employees without children were more likely to be risky
drinkers compared to those married and with children.
It may well be that living with a spouse or partner and
having children act as protective factors against high
levels of alcohol consumption.
In line with similar studies [16, 17], the present study
found an association between educational level and risky
drinking. However, we found an association in the opposite direction of most studies, i.e., we found that employees with lower education were more vulnerable to
risky drinking than employees with higher education. It
is unclear which mechanisms underlie the relationship
between educational level and risky drinking. Consistent
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with our findings, Crum et al. [41] revealed that
high-school drop outs were significantly more likely to
develop alcohol dependence than individuals with a college degree. It has been proposed that individuals with
low socioeconomic status are less adherent to public
health recommendations than those with higher socioeconomic status [42]. In a large sample drawn from a
general Danish population, Shnohr et al. [43] found that
individuals with low education were more frequently
classified as heavy drinkers, compared to individuals
with higher education. The association between educational attainment and risky drinking among employees
should be subject to further research.
In line with Halkjelsvik and Moan [17], we found that
the majority of risky drinkers (both within the overall
sample and within identified at-risk groups) scored
within the lowest risk category (moderate risk), where
simple advice is the recommended intervention strategy.
Studies have in general revealed higher estimates of alcohol consumption and risky drinking among primarily
non-working populations, e.g., unemployed and students
[14, 18, 36, 37], compared to working populations [19–
24]. Alcohol consumption corresponding to higher risk
levels may be largely incompatible with functioning in a
workplace over time. Heavy drinkers may, to a large
extent, have been excluded from the working community due to alcohol problems. This may contribute to
explain why we found that the majority of risky drinkers
among employees can be characterised by moderate risk
of developing alcohol problems rather than being heavy
drinkers.
Methodological considerations

The present study has some limitations. Conducted
within a cross-sectional design, we have identified associations between sociodemographic variables and risky
drinking. It is, however, not possible to draw causal conclusions from these associations. Moreover, risky drinking may be influenced by a great variety of variables not
measured and included in this study.
The present study was based on a relatively large sample
(n = 3571) from the Norwegian working community. The
final response rate, however, was low (24.9%). Comparisons between the study sample and the invited sample
(see Table 1) did, however, reveal very small differences regarding gender and age distributions. Distribution of gender in the study sample was not significantly different
from the true distribution in the invited sample. Distribution of age was significantly different (p < .001), with a 4.2
percentage point overrepresentation of employees aged 40
and older. Generalisations should therefore be done with
caution. Low response rates may contribute to prevalence
estimates biased by non-response, and non-response bias
may be a greater threat to prevalence estimates than to
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associations between variables [44]. Although evidence is
somewhat inconclusive, it has been proposed that heavy
drinkers, males and individuals with low socioeconomic
status tend to be overrepresented among non-responders
in health surveys [41–46]. Hence, non-response bias may
have contributed to an underestimation of risky drinking
in the present study.
The study benefited from utilising the AUDIT as a
measure of alcohol consumption, a widely validated tool
[33, 35], designed for international use across gender,
age and cultures [8]. Moreover, the AUDIT did demonstrate satisfactory psychometric properties in the present
study. The AUDIT does, however, suffer from limitations
as a result of being a self-reported measure, and in the
present study we were not able to compare AUDIT
scores with a more objective measure of alcohol consumption. Self-reported alcohol consumption has been
found to be considerably lower than estimates of actual
alcohol sales [47]. Individuals who responded on the
AUDIT questions may have underreported their actual
alcohol consumption, possibly contributing to an underestimation of risky drinking in the present study.
Implications

Sociodemographic associations identified in this study
do imply that in some groups, a much larger proportion,
(up to one in three) may be particularly exposed to risky
drinking, i.e., males, young employees, employees with
low education, unmarried employees and those without
children. However, identified sociodemographic correlates may not be conceived of as a check list that can inform employers about each employee’s level of alcohol
risk. Knowledge of a set of significant correlates of risky
drinking may, on the other hand, be directive in determining which and to what extent companies should
make alcohol-preventive measures an overall priority,
and for early identification purposes.
In the present study, more than nine out of ten risky
drinkers scored within the lowest risk category, implying
that low-cost interventions (such as simple advice) on
an individual and/or collective level may be serviceable
and sufficient for the majority of risky drinkers. On an
individual level, such interventions may be administered
by the occupational health services or primary health
care services. A stepped-care approach [8, 48] may be
utilised, i.e., employees are first managed by means of
the lowest intervention level according to their AUDIT
score and referred to the next level if they do not respond to the initial intervention. On a collective level,
companies may benefit from developing and implementing specific guidelines regarding work-related alcohol
use, as well as establishing alcohol prevention as an integrated part of the continuous work on health safety and
environment in the workplace.
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The present study carries some implications for future
research. In the research literature, it is evident that a
variety of measures of alcohol consumption and thresholds for risky drinking are employed and few studies
have ulitised internationally validated instruments. Such
diversity and lack of standardisation makes it difficult to
compare studies and assess whether observed differences
are due to actual variation within populations or differences in measurement and conceptualisation. Future research should attempt at establishing more consensus
on how to measure and conceptualise risky drinking.
In this study we found that lower education was associated with risky drinking. This finding contradicts previous findings that generally suggests an association in
the opposite direction. Hence, future research would
benefit from engaging in a more thorough exploration of
the association between educational level and risky
drinking, e.g., by means of longitudinal studies and studies investigating possible moderators and mediators of
this relationship.

Conclusions
A considerable amount of employees (between one and
three out of ten) were identified as potential risky
drinkers. Being male, young, having low education, being
unmarried and not having children seem to characterise
employees at particular risk. However, as many as nine
out of ten risky drinking employees scored within the
lowest risk level. Potentially, low-cost workplace-based
interventions may be a cost-effective measure to meet a
major challenge that faces individual employees, employers as well as larger society.
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