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Prevalence of problem drinking in the
Swedish workforce: differences between
labour market industries based on gender
composition and main job activity
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Abstract

Background Identifying problem drinking patterns across industries is essential for addressing drinking problems
in the workforce. Still, it is not well understood how problem drinking differs across industries and whether it is
associated with industry gender composition. This study aimed to measure the prevalence of problem drinking
(PPD) across Swedish industries and investigate possible associations between gender-typed industries and problem
drinking.

Methods 9,155 current workers were selected from the Swedish Longitudinal Occupational Survey of Health
(SLOSH) data collected in 2020. Participants work industries were identified through the Swedish Standard Industrial
Classification (SNI) codes. Seven gender-typed industry categories were created based on gender composition and
main job activity in each industry. Self-reported problem drinking was measured using a slightly modified Cut-down,
Annoyed, Guilt, Eye-opener (CAGE) questionnaire and a cut-off score 2 was used to determine problem drinking.
Poisson regression with robust standard errors was used to investigate the association between gender-typed
industries and problem drinking.

Results PPD in the workforce was 6.6%. Men (8.5%) had a higher prevalence than women (5.3%). Across industries,
PPD varied from 2.3% in Water supply and waste management to 15.4% in Mining and quarrying. The highest
prevalence for men was in Mining and quarrying (18.2%), whereas for women it was in Construction (11.1%). Within
gender-typed industries, the highest PPD was in male-dominated Goods and Energy Production (7.7%), and the
lowest was in female-dominated Health and Social Care (4.7%). In the regression analysis, both Education (aPR: 1.39,
p=0.03) and Labour-intensive Services (aPR: 1.39, p=0.02) had higher adjusted prevalence ratios (aPR) compared with
Health and Social Care. However, there was no significant difference in aPR among gender-typed industries when
considering the gender composition of industries only.

Conclusions PPD in the Swedish workforce varied significantly across industries, with differences observed between
men and women. Problem drinking differed between industries when categorized by gender composition and main
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job activity, but not when categorized by gender composition only. Future research should investigate how industry-
specific psychosocial factors influence individual alcohol consumption.

Keywords Problem drinking, Alcohol, Prevalence, Labour Market, Occupational Health, Gender differences, Gender-

typed industries, Public Health, Cross-sectional study

Introduction

Problem drinking in the working population not only
affects employee health but also the work environment
and industry productivity. Previous research has shown
that problem drinking is associated with decreased pro-
ductivity [1], increased absenteeism [2], a higher inci-
dence of workplace injuries [3], and negative effects on
the work environment [3-5]. To address this concern,
it is important to understand problem drinking in the
working population from a broader perspective.

Previous studies have shown that male workers, on
average, consume more alcohol than their female coun-
terparts [6—10]. However, the drinking patterns of men
and women across industries and whether the gender
composition of industries affects working population’s
drinking patterns are not well understood.

Despite similar labour force participation rates in
women and men in Sweden, the labour market is struc-
tured by gender, resulting in varying compositions of
male and female workers in different industries and pro-
fessional groups [11]. Gender differences in the labour
market play a critical role in shaping the overall work
environment and might potentially influence employ-
ees’ alcohol consumption [12-17]. Various studies from
the United States [17, 18], Finland [19], and Sweden [20]
have indicated positive associations between women
working in male-dominated occupations and increased
drinking. In contrast, another study from the US inves-
tigated women workers’ drinking based on both gender
composition of industry and occupation and reported
that women are more likely to drink more in gender-
mixed industries than in male-dominated industries [21].
On the other hand, other studies reach different conclu-
sions. For example, a study from Sweden did not find any
association between male-dominated occupations and
problem drinking in women in those occupations [22].
This study, however, had a small sample size restricted
to a particular geographic region in Sweden, limiting its
generalisability.

A major limitation of existing research on this topic
is the predominant focus on occupational gender com-
position, which generally categorises jobs based on pro-
portion of men and women within specific occupations.
However, occupational categories may not fully cap-
ture the gender dynamics of work environments, work
cultures and associated stressors which can vary sig-
nificantly between industries such as health care, manu-
facturing, education etc. Occupational health researchers

Hiarenstam and Nyberg compared existing approaches
to investigating gender differences in the labour market
and their association with work-related health outcomes
and suggested an alternative approach to exploring this
complex relationship [13]. They argued that because
work objectives, tasks and production technologies are
gendered, a structural rather than individual perspec-
tive should be applied. Technology-intensive production
is, for example, traditionally linked to masculinity, both
in terms of its products and services and in terms of the
bodies performing the work tasks. Meeting the needs of
other human beings is, on the other hand, traditionally
connected to femininity in both of these respects. Due
to different organisational prerequisites between indus-
tries with different job activities and gender domination,
there are systematic differences in the work environ-
ment and health risks for men and women in the labour
market. To address this in survey and register-based
research, Hdrenstam and Nyberg suggested an alternative
approach of industry categorization by considering both
work type and gender composition of an industry [13].
For example, both the health and social care industry and
the educational industry are female-dominated, but the
main work objectives differ between these industries and
therefore they are separated in their categorization. The
same applies to male-dominated and gender-integrated
industries. Another study used a similar industry catego-
rization to explore changes in psycho-social work envi-
ronment in Swedish gender-typed industries between
1992 and 2013 [23]. The study suggested that future
research should follow this approach, combining both
gender composition and industry job activity, as the gen-
der composition of industries also changes with shifts in
job activity and technological adaptation.

Furthermore, while some existing studies have primar-
ily focused on women workers’ drinking patterns within
gender-typed workforces [17, 19, 21, 22], the gender
composition of the labour market may also influence
men’s drinking behaviours, either positively or negatively,
which is also worth exploring.

To the best of our knowledge, no study has system-
atically measured the industry-specific prevalence of
problem drinking or investigated possible associations
between gender-typed industries and problem drinking
in the Swedish workforce. The objective of this study is
to map the prevalence of problem drinking in the Swed-
ish workforce and investigate possible associations
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between gender-typed industries and problem drinking
in employees.

Method

Study population

We used data from the Swedish Longitudinal Occupa-
tional Survey of Health (SLOSH), which is a cohort study
based on repeated follow-ups of the Swedish Work Envi-
ronment Survey (SWES). SLOSH has been collecting
work and health-related data from Swedish working indi-
viduals since 2006, regardless of their current employ-
ment status [24]. More detailed information about the
SLOSH study is available at www.slosh.se.

For this study, we identified 9,712 participants from the
SLOSH 2020 survey respondents who were employed
and working at least 30% of full-time hours or 48 h per
month. Additional demographic information, such as
age, education, marital status, and work industry was
obtained from population registries managed by Statis-
tics Sweden and linked to the SLOSH questionnaire data.
After excluding individuals with missing or incomplete
data in key variables like work industry (1.4%), educa-
tion (0.1%), civil status (1.4%), and alcohol consumption
behaviour (1.4%), the final sample consisted of 9,155 indi-
viduals, including 5,298 women (57.9%) and 3,857 men
(42.1%).

Measures

Gender-typed industries

The work industry of each individual was identified using
the 2007 version of the Swedish Standard Industrial Clas-
sification (SNI), developed based on recommendations of
the statistical classification of economic activities in the
European Community (NACE) [25]. SNI 2007 contains
21 major industry categories, 19 of which are associated
with paid employment. Initially, all 19 categories were
used to assess the prevalence of problem drinking (PPD)
across industries.

Afterwards, these categories were grouped into seven
gender-typed industry categories based on two prin-
ciples: (1) the main job activities of the industry, and
(2) the proportion of men and women employed in the
industry, following the methodology outlined by Héren-
stam and Nyberg [13] and Cerdas et al. [23]. First, the 19
SNI categories were grouped into seven broader industry
categories based on the main job activities. Hirenstam
and Nyberg argued that the type of industry production
or main job activity would reflect differences in orga-
nizational factors [13]. Based on this argument, they
separated industries where work is mainly place-bound
activities in factories or mines, from those where work
is mainly performed in different places and still utilizes
the machinery and vehicles that have male connota-
tions. These two groups were levelled “Goods and Energy
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Production” and “Machinery Operations” Similarly, two
major SNI 2007 categories were classified separately as
“Education” and “Health and Social Care”. Additionally,
service-oriented and administrative activities based SNI
industries were categorised as either “Labour Intensive
Services” or “Knowledge Intensive Services” as they are
associated with class rather than gender. However, one of
the main SNI categories, Public Administration, was not
an easy fit for any of these categories and was kept in a
separate “Public Administration” category that includes
both knowledge-intensive public administration and
activities like military, police and fire brigades. Secondly,
these seven industry categories were classified as either
female-dominated (Health and Social Care, Education),
gender-mixed (Public Administration, Labour Intensive
Services, and Knowledge Intensive Services) or male-
dominated (Goods and Energy Production, and Machin-
ery Operations) industries, depending on the proportion
of men and women employed in these categories. If at
least 70% of the people employed in the industry were
male or female, the industry was typed as male or female
dominated. Otherwise, it was classified as gender-mixed
industry. The main job activity of female-dominated
industries was interacting with people, while in male-
dominated industries, it was handling things and in gen-
der-mixed industries, the main activities were handling
things, data and people.

For the present study, the seven industry categories
were included in the regression models as a proxy of gen-
der-typed industries to examine whether problem drink-
ing patterns differed based on gender composition and
main job activities. Table 1 provides a detailed summary
of the industry categorisation of our study population
and the percentage of female workers in both the original
SNI 2007 and gender-typed industry categories.

Problem drinking

Many terms have been used to describe the misuse of
alcohol. The term used in this study (problem drinking)
refers to alcohol use that has caused problems but can
be both on a clinical or subclinical level and detectable
by the Cut-down, Annoyed, Guilt, Eye-opener (CAGE)
tool [26-28]. To identify potential problem drinking
cases, participants were asked to answer a slightly modi-
fied version of the CAGE questionnaire, a four-question
alcohol screening tool [29]. The original CAGE question-
naire, which begins each question with “Have you ever”
to indicate lifetime risk, was modified by removing the
word “ever” to focus on more recent drinking problems
that the participants might have experienced, rather than
including all possible experiences of problem drinking
during the participants’ lifetime. CAGE is well-validated
in different populations and it is a highly effective tool for
detecting problem drinking with 93% sensitivity and 76%
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Table 1 Industry Classification of Study Population (n=9155) by Gender Composition and Main Job Activity, 2020

Industry SNI 2007 categories and code % of female Main job Gender-based
Categories workers activity Categories
Health and Social 85.4% People Female-domi-
Care nated

Human health and social work activities (Q) 85.4%
Education 79.7% People Female-domi-

Education (P) 79.7% nated
Public 67.2% People Gender-mixed
Administration Data

Public administration and defence; compulsory social security (O) 67.2%
Labour Intensive 55.7% People Gender-mixed
Services Things

Wholesale and retail trade, repair of motor vehicles and motorcycles (G) 47.5% Data

Accommodation and food service activities (1) 56.3%

Arts, entertainment, and recreation (R) 64.2%

Other service activities (S) 69.4%

Administrative and support service activities (N) 59.6%
Knowledge 43.7% Data Gender-mixed
Intensive
Services

Information and communication (J) 33.8%

Financial and insurance activities (K) 56.3%

Real estate activities (L) 40.7%

Professional, scientific, and technical activities (M) 46.1%
Goods and Energy 30.0% Things Male-domi-
Production nated

Mining and quarrying (B) 15.4%

Manufacturing (C) 29.7%

Electricity, gas, and air conditioning supply (D) 37.4%

Water supply; sewerage, waste management, and remediation activities () ~ 25.0%
Machinery 21.3% Things Male-domi-
Operations nated

Agriculture, forestry, and fishing (A) 34.6%

Construction (F) 13.4%

Transportation and storage (H) 28.0%

specificity [30]. In this questionnaire, participants answer
four yes-no questions, scoring one point for each “yes”
and zero point for each “no” Generally, a total score of
2 or higher indicates a possible case of problem drinking
[30, 31]. In this study, we used a score of 2 to identify pos-
sible cases and created a binary outcome variable labelled
“problem drinking,” coding individuals with a CAGE
score of 22 as “Problem Drinking” (1) and those with a
score<2 as “No Problem Drinking” (0).

Covariates

Participants’ ages were divided into five categories (<35,
36-45, 46-55, 56—65, > 65) to reflect the various phases
of individuals’ working lives. Given that the retirement
age in Sweden ranges from 63 to 69 years, and that
an increasing number of people are choosing to work
beyond this age, we decided not to restrict study partici-
pation to individuals aged 65 and below [32]. This choice
allowed us to include this new working demographic in

our study. Self-employed individuals were excluded from
the study to focus solely on employees. Participants’
highest levels of education were classified into five cat-
egories: compulsory education (<9 years), upper second-
ary education (2 years), upper secondary educaton (3-4
years), university education (<3 years), and university
education (=3 years). Civil status was categorised into
two groups: living without a partner and living with a
partner.

Statistical analysis

Descriptive statistics were used to characterise the study
population and assess the prevalence of problem drink-
ing across industries. Differences in problem drinking
prevalence among different covariates were analysed
using Chi-square test or Fisher’s exact test when appro-
priate. Poisson regression with robust standard errors
(SE), using the heteroscedasticity-consistent covariance
matrix estimator method (HC1), was used to investigate
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the association between gender-typed industries (expo-
sure) and problem drinking (outcome). This method, an
alternative to logistic regression, allows for direct estima-
tion of prevalence ratios (PR) via the exponential func-
tion of the Poisson model coefficient and enables the
calculation of associated 95% confidence intervals (CI)
for each industry category [33, 34]. The industry with
the lowest prevalence of problem drinking was selected
as the reference category in the regression analysis. We
constructed two models: Model 1 (crude) included gen-
der-typed industries as the sole predictor, while Model 2
was adjusted for potential confounders such as age, civil
status, education, and gender. To further explore gender-
specific associations, we conducted a gender-stratified
analysis adjusting for age, civil status and level of educa-
tion within each gender stratum.

Additionally, we conducted a sensitivity analysis by
reclassifying industries into three broader gender-based
industry categories: female-dominated, gender-mixed,
and male-dominated based only on gender composition
of industries, without considering the main job activity.
SNI 2007 industries with more than 70% of the work-
force belonging to one gender were categorised as
either female-dominated or male-dominated while the
remaining industries were categorised as gender-mixed
industries. This reclassification allowed us to assess the
robustness of our findings and determine whether associ-
ations varied when considering only the gender composi-
tion of the industries. To further investigate the strength
of the findings, we conducted additional sensitivity analy-
ses by redefining the outcome variable (problem drink-
ing), using CAGE cut-off 1. All statistical analyses were
conducted using R software (version 4.3.2 or higher).

Results

Cohort characteristics

Tables 2 and 3 provide a comprehensive overview of
study participants, including a breakdown of their work
industry and prevalence of problem drinking in each
category. Among the participants, 58% were female, and
over 75% were 46—65 years old. 59% were married or liv-
ing with a partner, and 51% had a university-level educa-
tion. The largest work industry for the participants was
Human health and social work activities (19.4%), fol-
lowed by Education (14.7%), Manufacturing (12.0%),
Public administration and defence; compulsory social

Page 5 of 13

security (11.3%), and Wholesale and retail trade; repair
of motor vehicles and motorcycles (8.1%). Gender-wise,
the primary work industry for men was Manufacturing
(20.0%), while for women it was Human health and social
work activities (28.6%).

Prevalence of problem drinking (PPD)

As presented in Table 2, the prevalence of problem drink-
ing was 6.6% in the study population. Men had a higher
prevalence (8.5%) than women (5.3%) and this difference
in prevalence was statistically significant.

Among the age groups, individuals aged 65 and older
had the highest prevalence of problem drinking (7.8%).
Gender-wise, men aged 65 years or older had the high-
est prevalence (9.8%), while for women the highest prev-
alence was in the 46-55 age group (5.9%). Individuals
living alone had a higher prevalence (7.1%) compared to
those living with a partner (6.3%), a pattern observed in
both genders. Additionally, participants with the low-
est level of education (compulsory school) had the low-
est prevalence (5.8%) of problem drinking. However, in
terms of gender, men with three years or higher univer-
sity level education had the lowest prevalence (6.5%),
whereas for women the lowest prevalence (3.6%) was
in the two years secondary education category. Despite
these, the differences in prevalence across age groups,
civil status, and education levels were not statistically
significant in the study population according to the Chi-
square test. However, gender-wise, for women prevalence
differences were not significant in age groups, civil status
and education level, whereas for men, only differences in
prevalence across education categories were significant.

Across industries, the highest prevalence of problem
drinking was observed in Mining and quarrying (15.4%),
followed by Real estate activities (11.1%), Accommoda-
tion and food service activities (10.0%), Financial and
insurance activities (10.0%), and Construction (8.5%). On
the other hand, the lowest prevalence was observed in
Water supply, sewerage, waste management, and reme-
diation activities (2.3%), followed by Human health and
social work activities (4.7%), Agriculture, forestry, and
fishing (4.9%), and Electricity, gas, steam, and air condi-
tioning supply (5.1%).

For men, the highest prevalence of problem drinking
was in Mining and quarrying (18.2%), and the lowest
was in Water supply, sewerage, waste management, and

Table 2 Prevalence of Problem Drinking in Study Population Stratified by Gender, 2020

Problem Drinking Total (n=9155) Men (n=3857) Women (n=5298) Difference
n % 95% ClI n 95% Cl n % 95% Cl P-value
<0.001
No 8547 93.4% 92.8-93.8 3531 91.5% 90.6-92.4 5016 94.7% 94.0-95.2
Yes 608 0.6% 6.2-7.2 326 8.5% 7.6-94 282 5.3% 4.8-6.0

P-value from the chi-square test
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remediation activities (3.0%). In contrast, for women, the
highest prevalence was observed in Construction (11.1%),
and the lowest in Mining and quarrying (0), and Water
supply; sewerage, waste management and remediation
activities (0). Nevertheless, the differences in prevalence
across industries for both men and women were not sta-
tistically significant according to Fisher’s exact test.

Problem drinking in industries based on gender
composition and main job activity

Table 4 presents the prevalence of problem drinking in
gender-typed industries. The highest prevalence of prob-
lem drinking was observed in Goods and Energy Produc-
tion (7.7%), followed by Labour-intensive Services (7.5%),
and Knowledge-intensive Services (7.4%). Goods and
energy production is a male-dominated industry while
both Labour-intensive Services and Knowledge-intensive
Services are gender-mixed industries (see Table 1). In
contrast, the lowest prevalence was observed in Health
and Social Care (4.7%), which is a female-dominated
industry.

For men, the highest prevalence of problem drink-
ing was in Labour-intensive Services (9.7%), which is a
gender-mixed industry, while the lowest prevalence was
observed in Machine Operations (7.3%), a male-domi-
nated industry. For women, the highest prevalence was
in Education industry (6.2%), while the lowest prevalence
was in Health and Social Care industry (4.2%). Despite
these observations, the Chi-square test did not find any
significant differences in prevalence across gender-typed
industry categories either for men or women.

Table 5 describes the result of the Poisson regression
model in both unadjusted and adjusted models. In the
unadjusted model (M1), there are indications for a higher
risk of prevalence of problem drinking in the Educa-
tion industry (PR: 1.42, p=0.016), Labour-intensive Ser-
vices (PR: 1.58, p=0.001), Knowledge-intensive Services
(PR: 1.56, p=0.002), Goods and Energy Production (PR:
1.62, p=0.001) and in Machinery Operations (PR: 1.46,
p=0.026) in comparison with Health and Social Care
industry. However, in the adjusted model (M2), only the
Education industry (aPR: 1.39, p=0.026) and Labour-
intensive Services (aPR: 1.39, p=0.022) showed statisti-
cally significant higher adjusted prevalence ratios (aPR).

Table 6 presents adjusted prevalence ratios (aPRs)
with 95% confidence intervals (CIs) for problem drink-
ing, with separate analyses conducted for each gender
within gender-typed industry categories. The stratified
analysis revealed that women in both Education (aPR:
1.43, p=0.04) and Labour-intensive Services (aPR: 1.45,
p=0.05) had significantly higher prevalence compared
to the reference category Health and Social Care. Addi-
tionally, there was a trend suggesting possible increased
prevalence in Goods and Energy Production (aPR: 1.55,
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p=0.07) compared to the reference category. Conversely,
no significant differences in problem drinking were
observed among men across gender-typed industries.

Sensitivity analysis

To test the strength and robustness of our findings we
conducted three different sensitivity analyses. Firstly, we
redefined the outcome variable by using CAGE score=>1
and used it in the regression model for both a total and
a gender-stratified analysis. In the overall model, Educa-
tion remained significant (aPR: 1.20, p=0.03), whereas
Labour Intensive Services, which was significant in the
primary analysis, lost its significance (aPR: 1.04, p=0.63)
and Knowledge Intensive Services which showed a trend
in the primary analysis became significant (aPR: 1.21,
p=0.02). From the gender stratified analysis, there were
no significant changes for men. However, for women,
there were some notable changes, for example, Educa-
tion which was significant in the main analysis became a
trend (aPR: 1.18, p=0.09) and both Labour Intensive Ser-
vices and Goods and Energy Production, which showed a
trend in the main analysis, now weakened and no longer
a trend.

Additionally, we repeated the regression analysis using
reclassified gender-typed industries with three categories
(male-dominated, gender-mixed and female-dominated)
as a predictor variable. This approach also did not find
any statistically significant difference in gender-mixed
industries or male-dominated industries compared to
female-dominated industries. However, when consider-
ing CAGE score 21 to define problem drinking and inves-
tigating it against three gender-typed industry categories,
men working in male-dominated industries showed
a protective trend (aPR: 0.84, p: 0.07) compared with
female-dominated industries. No other changes were
noted in the findings. The results of the sensitivity analy-
ses are available in Appendix I, IT and IIIL.

Discussion

In this study, we assessed the prevalence of problem drink-
ing in employees in various industries in the Swedish work-
force. We analysed prevalences according to (1) the Swedish
Standard Industrial Classification (19 industries), (2) indus-
tries categorized by gender composition and main job
activity (7 categories), and (3) gender composition only (3
categories).

It is important to note that some industries like Accom-
modation and food service activities, Agriculture, forestry,
and fishing, Mining and quarrying, and Water supply;
sewerage, waste management and remediation activities
had relatively small sample sizes, which could influence
the reliability of the prevalence estimates and require cau-
tious interpretation. Despite this, the Mining and quar-
rying industry had the highest prevalence of problem
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g drinking, followed by Real estate, Accommodation and food
'_>f’ ] service activities, Financial and insurance activities, and
il Construction.
In comparisons between seven gender-typed industry cat-
60 (,fl: r,':‘\ E‘\ &? VE\T\ § ?:F egories based on gender composition and main job activity,
§ a3 a¥ss ¥ problem drinking was higher in the Education industry and
é g 22 B in Labour-intensive Services compared with the Health and
& Yo w6 Social Care industry. There were no differences in problem
drinking between industries when categorised into female-
S g & § 8 8 dominated, male-dominated, and gender-mixed.
2 TR 2wd T F
S Differences between the 19 industries based on the
§ S N Mo © 9 Swedish Standard Industrial Classification
Ble "2 888 W= While the small sample sizes in some industry categories
based on the SNI 2007 classification and wide confidence
% - intervals (CIs) of the prevalence estima‘ltgs limit the pre.ci-
d|8 sion of our estimates, particularly for Mining and quarrying
(PPD: 15.4%, CI: 4.3-42.2) and Accommodation and food
= o S8 &s @~ service activities (PPD: 10.0%, CL: 5.2—18.5), these indus-
et . % Tge 2 gp tries have previously been recognized as high-risk industries
2 58 B2 83 for problem drinking. For instance, studies from Australia
é 2E FEE §F [35, 36], Canada [37], and the USA [38] have consistently
& PO mee @ reported high alcohol consumption among mine workers.
. . Similarly, other studies also mentioned high alcohol con-
§ g g § § % § sumption in Accommodation and food service industries
S F e~ e s A (also known as the Hotel and restaurant industry) due to
S c various factors including easy access to alcohol and work-
© < O o~ 0 ™~ . .
?;; 2l < AN 3 8% 5 3 placg cultura‘l dynjcur.ucs [39-41]. Our findings are therefore
& consistent with existing knowledge. ’
3 Y Prior studies in Sweden on this topic have mainly focused
Z |E S on occupational gender composition [20] or focused on
gl %) single industries [22], limiting the possibility of direct com-
d parisons. However, a US-based study investigating heavy
2l |15 @Y Nog oo alcohol use among current workers across industries from
2R o 0 g‘? ré é é S’I\ 2003 to 2012 found that Mining, Construction, Arts, Enter-
§ % ;2 \og/ £2s =22 tainment and recreation, Accommodation and food ser-
2 & 8 sRN N3 vices, and Wholesale had the highest alcohol consumption
g in the workforce [38]. Additionally, an Australian study
é S8 558 £ based on National Drug Strategy Household Survey 2001
gl ¥ 2 Ced Oy reported more frequent alcohol consumption in Agricul-
o ture, Retail, Wholesale, Hospitality, Manufacturing, Con-
b N R 5~ struction, and Transport industries [41]. These findings are
glele == ==5 =R similar to ours and suggest that differences in drinking pat-
-_é terns between labour market industries may be similar in
2 9 western industrialized countries.
< g, g 5 © An interesting finding from our study is that the Real
e § . g E ;estalt(z1 inc}ustry(g;% thflsif/ongih17gliesi:6p;§:valence o.f gr?}l:(;
Sl = 9 = em drinking : 11.1%, CL: 7.1-16.9), surpassin
g g . L%) g % % % 5 § % traditionally high-risk Construction ifldustry (PPD: 8.5%,
<|E 8 ® 232 2% g gl g CL: 6.1-11.6). Several explanations might account for this
o E E 3 c § £ é g g ué Sl ¢ result. Historically, the construction sector has been iden-
i = 8 2 § % SZECQ j%) 5 § tified as a high-risk industry for alcohol-related problems,
o3 T3 3 § S 3 § 2 s g 3¢ leading to numerous interventions and awareness activi-
ﬁ E-’. § = R s s v E g ties targeting this industry. This could explain the relatively
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Table 5 Poisson Regression Analysis with Robust Standard Errors for Problem Drinking in Gender-typed Industries
Gender-typed Industry Categories M1 M2
PR (95% Cl) P-value aPR (95% Cl) P-value

Female Dominated

Health and Social Care Ref Ref

Education 1.42 (1.07-1.90) 0016 1.39 (1.04-1.86) 0.026
Gender mixed

Public Administration 1.28 (0.93-1.76) 0.126 1.19 (0.86-1.65) 0.282

Labour Intensive Services 1.58 (1.20-2.08) 0.001 1.39 (1.05-1.85) 0.022

Knowledge Intensive Service 1.56 (1.18-2.05) 0.002 1.31 (0.98-1.76) 0.069
Male Dominated

Goods and Energy Production 1.62 (1.22-2.15) 0.001 1.28 (0.94-1.57) 0118

Machinery Operations 1.46 (1.05-2.02) 0.026 1.11 (0.78-1.59) 0.561

M1 - Unadjusted model, M2 - Adjusted for age, civil status, education, and gender

PR=Prevalence Ratio, aPR=Adjusted Prevalence Ratio

Table 6 Gender-stratified Poisson Regression Analysis with Robust Standard Errors for Problem Drinking in Gender-typed Industries

Gender-typed Industry Categories Men Women
aPR (95% Cl) P-value aPR (95% Cl) P-value

Female Dominated

Health and Social Care Ref Ref

Education 1.16 (0.66-2.02) 0.61 143 (1.02-2.01) 0.04
Gender mixed

Public Administration 0.90 (0.51-1.59) 0.72 1.28 (0.86-1.90) 023

Labour Intensive Services 1.08 (0.67-1.74) 0.74 145 (1.00-2.10) 0.05

Knowledge-intensive Service 1.04 (0.65-1.67) 0.86 1.38(0.92-2.07) 0.11
Male Dominated

Goods and Energy Production 0.92 (0.57-1.48) 0.74 1.55(0.97-2.48) 0.07

Machinery Operations 0.78 (047-1.29) 0.33 1.35(0.68-2.67) 0.39

Adjusted for age, civil status, education
aPR=Adjusted Prevalence Ratio

low prevalence observed in this industry. Additionally, our
study focused on current employees and used CAGE cut-
off 2 to detect problem drinking, which might have missed
some early-stage cases of problem drinking, due to its lower
sensitivity to early-stage cases [42]. It is possible that stricter
controls in high-risk industries like Construction might be
better at identifying initial signs of problematic alcohol use
and removing affected employees from the workplace, lead-
ing to a lower observed prevalence in this industry. Con-
versely, higher prevalence in service sectors like real estate
or finance and insurance may be linked to different psycho-
social work factors, such as a culture of celebration, work-
related socialisation, or job-related stressors like income
insecurity or poor work-life balance etc. The high preva-
lence of problem drinking in some underexplored industries
like Real estate and Financial and insurance activities war-
rants further close investigation.

Nevertheless, since a CAGE score of >2 was used to
measure the prevalence of problem drinking in general, it
is important to mention that, it is less sensitive in detect-
ing early-stage drinking problems and may underestimate
problem drinking among women [42, 43]. As a result, our
measured prevalence estimates are likely conservative

and should be interpreted with caution. However, to mit-
igate any potential impact of this conservative measure-
ment of problem drinking on our findings, we conducted
an additional sensitivity analysis by using CAGE cut-off
1. These findings are discussed in the following section.

Differences among the seven industries based on gender
composition and main job activity

To the best of our knowledge, this study is among the first
to investigate the association between gender-typed indus-
tries and employee problem drinking. The results from the
unadjusted model (M1) showed statistically significant dif-
ferences in prevalence across most gender-typed industries
except Public Administration. However, in the adjusted
model (M2), only Education and Labour-intensive Ser-
vices remained statistically significant, with a 39% higher
prevalence of problem drinking in both industry cat-
egories compared to Health and Social Care. Interestingly,
both Education and Health and Social Care are female-
dominated industries, and their main job activities involve
dealing with people. This difference between two female-
dominated industries suggests that industry-specific psy-
chosocial factors may be more important than the gender
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composition of industries in determining employee prob-
lem drinking. Additionally, the results from the sensitivity
analysis (Appendix I) by using CAGE cut-off 1 which is sen-
sitive to less severe or early-stage cases of problem drink-
ing also do not change the primary direction of the findings
that much. In the sensitivity analysis, the difference between
Education and Health and Social Care remains significant,
though Labour Intensive Services loses its significance and
Knowledge Intensive Services becomes significant. How-
ever, this shift in results in some industry categories sug-
gests possible differences in alcohol consumption patterns
across industries and further research is needed to explore
underlying factors contributing to this variation.

The gender-stratified analysis found that women work-
ing in Education have a 43% higher prevalence of problem
drinking than those in Health and Social Care. This sig-
nificance however weakens and becomes a trend, and the
previously displayed trend in Goods and Energy Produc-
tion disappears when considering more liberal measures of
problem drinking in the sensitivity analysis (Appendix I).
On the other hand, for men, there were no significant asso-
ciations for problem drinking across gender-typed indus-
tries (Table 6) and stayed the same in the sensitivity analysis.
These different results from the gender-stratified analysis
for men and women indicate that industry-specific factors
might play a more important role in shaping problem drink-
ing among women than men.

Differences between industries based on gender
composition only

The sensitivity analysis, which considered only the gender
composition of the industries while ignoring the job activi-
ties, did not find any significant difference in the risk of
problem drinking between male-dominated, gender-mixed,
and female-dominated industries. Additionally, the gender-
stratified analysis did not reveal any associations for either
men or women, reaffirming the absence of any significant
association between gender-typed industries and problem
drinking. Moreover, an additional sensitivity analysis using
CAGE cut-oft 1 to define problem drinking also showed no
association, further strengthening our findings. However, in
the gender-stratified analysis, there is a trend suggesting a
possible protective effect against problem drinking for men
working in male-dominated industries, which requires fur-
ther investigation.

Most existing studies on this topic (from Sweden [20, 22],
Finland [19], Canada [44], the US [18, 45], the UK [46] and
Spain [47]) have focused on occupational gender composi-
tion and problem drinking. Therefore, it is not possible to
directly compare most previous results with our findings.
However, one study from the US explored the drinking pat-
terns of female workers based on both gender composition
of industries and occupations and reported an increased risk
of alcohol consumption among women in gender-mixed
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industries [21]. In our gender-stratified analysis, we also
observed an increasing trend of problem drinking for
women workers in gender-mixed and male-dominated
industries compared to female-dominated industries. How-
ever, the result was not statistically significant.

Though the study from the US [21] reported a curvi-
linear relationship between the percentage of men in any
given industry and women’s drinking, the findings of this
study are based on data from the 1990s and may not reflect
current drinking trends, as drinking norms, culture, and
work-life factors change over time [48, 49]. Therefore, fur-
ther research with contemporary data would be required to
capture current drinking patterns in the US workforce. Our
findings, which utilize recent industry-specific data and sys-
tematically categorise all industries based on gender com-
position and main job activity, are likely to provide a more
accurate representation of current drinking patterns in the
Swedish workforce.

Strengths and limitations

The main strength of this study is the use of an industry-
specific categorization based on both gender composition of
the industries and job activities rather than on occupation-
based categories, which provides a more precise reflection
of work-life dimensions on problem drinking. Additionally,
this is one of the first studies to measure industry-specific
prevalences of problem drinking in the Swedish work-
force and could guide industry-specific future research.
Moreover, this study utilised both self-reported and popu-
lation registers data, which reduces the potential risk of self-
reported bias on some variables.

One potential limitation of this study is the overrepresen-
tation of highly educated, professional and older workers
in our study population. According to Statistics Sweden’s
(SBC) Labour Market Report 2021, the proportion of men
was 53% in the Swedish labour market, while women con-
stituted 47% [50]. In contrast, our study sample was com-
prised of 58% women. Additionally, another report by SBC
indicates that approximately 44% of the general population
aged between 25 and 64 years had some kind of university-
level education in 2020 [51]. However, this group amounted
to 51% of the sample population of this study. While these
characteristics of study participants could introduce bias
into our findings, the use of industry categories instead of
professional groups ensured that individuals with varying
educational backgrounds, professional categories and ages
were distributed across different industries, potentially miti-
gating this concern. Furthermore, the response rate for the
SLOSH 2020 wave was 49% for both working and out-of-
work participants and had a relatively high representation of
female workers, public sector employees, and Swedish-born
participants in the study sample, which limits the general-
isability of our findings and requires caution in interpreting
the results.
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Another potential limitation is that alcohol consumption
patterns were self-reported using the CAGE tool, which
means there is both a risk of the healthy worker effect and
that the prevalence of problem drinking could be underes-
timated. While a CAGE score of 22 is conventionally used
to identify alcohol-related problems, some researchers
have suggested to use a score of >1 for general screening
purposes, arguing that this would increase the tool’s sensi-
tivity and improve the detection of early-stage cases [43].
However, a meta-analysis of CAGE studies concluded that
a cut-off of 2 is more appropriate, as using a cut-off of 1 sig-
nificantly reduces the tool’s specificity, thereby increasing
the risk of false positives [52]. To address this concern and
test the robustness of our findings, we conducted sensitiv-
ity analyses using a CAGE cut-off 1 to define possible prob-
lem drinking cases. Though this analysis did not alter the
primary findings, we observed some shifts in significance in
the seven industry categories and some previously signifi-
cant results for women became insignificant (see Appendix
I & III). These small variations indicate that our findings
may be influenced by our choice of CAGE cut-off for defin-
ing problem drinking, and the use of a lower threshold to
define problem drinking could potentially reveal different
patterns of risk, especially for certain subgroups.

Additionally, the SLOSH data used in this study were
collected during the early stages of the COVID-19 pan-
demic, which could potentially have influenced data
collection or study findings. However, it is important to
note that Sweden was one of few countries that did not
implement strict social measures or restrictions during
the pandemic [53]. Moreover, a recent study found no
significant change in alcohol use in Sweden during the
pandemic period [54]. This suggests that the impact of
the COVID-19 pandemic on our study is likely negligible.

Another potential limitation is the inherent inability of a
cross-sectional design to establish causal relationships or
track changes in drinking patterns over time. However, this
limitation is not a major concern given that the focus of this
study is not on determining causal relationships, but solely
on identifying the prevalence of problem drinking and dif-
ferences in prevalence in different industry categories.

Conclusion

Our study revealed that the prevalence of problem drink-
ing in the Swedish workforce is not uniform across indus-
tries, with notable differences observed between men and
women. Overall, men had a higher prevalence of problem
drinking than women. Additionally, there were differences
in the risk of problem drinking across industries categorised
by gender composition and main job activity, but not when
categorised into gender composition only. Industry-specific
psychosocial work environment dynamics may have con-
tributed to the observed problem drinking patterns. Future
research should investigate industry-specific psychosocial
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work environment factors (e.g., job stress, work-life balance)
and their potential impacts on problem drinking patterns
within the workforce.

Abbreviations
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PR Prevalence Ratio

aPR Adjusted Prevalence Ratio
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95% Confidence Intervals
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