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Abstract

Background: Previous studies have not distinguished between different alcohol-use histories, which could have
contributed to the current inconsistent evidence regarding the relationship between alcohol use and subsequent
sickness absence. We thus examined alcohol use and subsequent diagnosis-specific sickness absence in groups
with different levels of alcohol use, as well as in lifelong abstainers, former drinkers, and people with clinical alcohol
use disorders.

Methods: The data of the population-based Health 2000 Survey (BRIF8901) of 3666 Finns aged 30-55 were linked
with national registers on medically certified sickness absences lasting for > 10 working days (long-term) for all
causes (2000 —2010) and for mental or musculoskeletal disorders (2004-2010), as well as with registers on pensions
and death (2000-2010). Alcohol use was assessed by questionnaire. Chronic somatic diseases were evaluated at
baseline in a clinical examination, and common mental and alcohol use disorders using the Composite
International Diagnostic Interview (CIDI). Cox regression analyses were conducted with censoring for death and
retirement from work.

Results: During an average 10-year follow-up, 56.0% of the participants had at least one long-term sickness absence
period. Compared with light drinkers, those having an alcohol use disorder had increased risk of all-cause sickness
absence (HR=1.27; 95% Cl = 1.04 — 1.54) and sickness absence due to mental disorders (HR=2.16; 95% Cl = 1.39 — 3.35)
, when somatic and mental disorders as well as demographic, lifestyle-related and occupational factors at baseline
were accounted for. Lifelong abstainers did not differ from light drinkers. Also high-volume drinking (HR = 1.52; 95% Cl
1.03 — 2.25) and former drinking (HR =1.57; 95% Cl = 1.15 — 2.15) were associated with long-term sickness absence due
to mental disorders. Alcohol use was not predictive of sickness absence due to musculoskeletal disorders.

Conclusions: These results highlight the need to distinguish between former drinking and lifelong abstinence, as only
former drinking was associated with sickness absence. Alcohol use disorder and high-volume drinking were strongly
predictive of sickness absence due to mental disorders. Identifying people with excessive alcohol use eg. in
occupational health care, and mapping and supporting their mental health may help in preventing sickness absences.
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Background

Yearly costs of alcohol misuse in Finland have currently
been about 1 thousand million euros to the public sector,
via several kinds of disturbance and impairment, costs
comprising about 1 % of the total gross domestic product
[1]. The proportion of disability pension and sickness ab-
sence benefits was about a quarter of the total alcohol-
related costs. Alcohol-related harms and costs are also
considerable on the global level [2, 3].When a population
is rapidly ageing, as in Finland, it is important to promote
its health and work ability by minimizing factors that fur-
ther reduce work participation.

A recent review [4] showed moderate evidence that alco-
hol consumption is associated with both short and longer
sickness absence, but these associations did not systematic-
ally vary across the different categories of alcohol use. Some
studies have found a linear association between average al-
cohol consumption and sickness absence at the population
level [5-7], whereas others have found a U-shaped associ-
ation, i.e. an increase of sickness absence among problem
drinkers but also among abstainers [8—11]. Some studies
have failed to find any association [12, 13]. Moreover, longi-
tudinal population based studies with clinically verified alco-
hol use disorder are lacking, as are studies that present
sickness absence according to diagnostic groups.

Our previous study [14] showed that abstinence did
not predict disability retirement when former drinkers
and lifelong abstainers were examined separately. In-
stead, former drinking and especially having a clinical al-
cohol use disorder (dependence and/or abuse) were
strong determinants of disability retirement due to men-
tal disorders. Alcohol dependence is usually a long-
drawn condition, even though many sufferers periodic-
ally try to reduce or quit drinking and therefore probably
move from one alcohol-use category to another. This
may confound study results, and so we observed also
participants with alcohol use disorder separately, regard-
less of their weekly use of alcohol.

We found only one study about the relationship be-
tween alcohol use and sickness absence due to musculo-
skeletal disorders [15]. The lack of studies may be due to
scarce and conflicting study results concerning the impact
of alcohol use on musculoskeletal disorders. Heavy alcohol
consumption is considered to increase the risk of osteo-
porosis and bone fracture [16, 17] and have a detrimental
effect on bone microarchitecture [18], but some studies
have found that moderate alcohol consumption has a
beneficial effect on bone density, with a lower risk of, for
example, hip fracture [19]. As for widespread musculo-
skeletal pain, some studies of the normal population have
found no association with alcohol use [20], although a U-
shaped relationship has been reported among men [21].

The aim of this study was to examine the association
of alcohol use with subsequent sickness absence lasting
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over 10 days. We analysed sickness absences due to any
cause, as well as those due to musculoskeletal and men-
tal disorders — the diagnostic groups that cause about
one half of all nationally registered sickness absence pe-
riods [22]. We compared lifelong abstainers, former
drinkers, moderate and high-volume drinkers, and
people with alcohol use disorder, to light drinkers in a
nationally representative sample of working aged Finns.

Methods

Procedure and participants

The baseline data were extracted from the nationally repre-
sentative Health 2000 Survey, which was conducted be-
tween 2000 and 2001 in Finland [23], coordinated by the
National Public Health Institute. The data collection com-
prised a number of structured questionnaires and inter-
views, laboratory and functional capacity tests, and a
clinical examination by a physician. The participants signed
their written informed consent also for future registry link-
ages. The study protocol was approved by the Ethics Com-
mittee for Epidemiology and Public Health for the hospital
district of Helsinki and Uusimaa. The data collection
process is described in detail elsewhere [23].

Of the original sample of 8028 people aged 30 years or
over (Fig. 1), 51 died before the data were gathered. Of
the remaining 7977 people 6986 (88%) were interviewed
and 6354 (80%) participated in a health examination
[23]. To examine sickness absence, we restricted the
follow-up to the participants, who were 30 — 55 years old

The Health 2000 Study
sample
N=8028 (aged 30-99)

N

Home interview Health examination
N=6986 (88%) N=6354 (80%)

~. i

Survey data linked with register data
N=6062 (aged 30-99)

v

Participants in the current study:

aged 30-55, in the workforce when participating
in the home interview and health examination.
N=3666

Fig. 1 Flowchart of the study
.
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at baseline, had participated in the clinical examination
and home interview, filled in self-administrated ques-
tionnaires and did not die or retire during the follow-up
(N =3666). Because of the age restriction, all our partici-
pants had the possibility to be followed up until the offi-
cial retirement age that was 65 years.

Register data

Sickness absence data consisted of the starting and ending
dates and medically certified diagnoses of compensated
sickness absence periods per year, retrieved from the na-
tional registries of the Social Insurance Institution in
Finland. Information comprising sickness absence due to
any diagnosis was complete from 2000 to 2010, while that
on mental and musculoskeletal disorders was available from
2004 to 2010. Diagnoses before 2004 were based on the
systematic sampling and were recorded for only those
whose birthdate was the 18th or 28th. In Finland, a pre-
requisite of sickness allowance is a waiting period, which
covers the day of onset of work incapacity and the following
nine working days. Thus the sickness absence data com-
prised all compensated sickness absence periods that lasted
more than 10 working days. All non-retired Finnish citizens
aged 16-67 are eligible for a daily sickness insurance allow-
ance to compensate for loss of earning for a maximum of
300 working days because of a particular physician-
diagnosed disease. Compensation for lost income is based
on annual earnings of the individual. If it is anticipated
that the disability continues longer than this, the person
must apply for either a temporary or permanent disability
pension. The diagnoses of chronic illnesses in the national
sickness absence register are classified according to The
International Statistical Classification of Diseases and Re-
lated Health Problems, Tenth Revision (ICD-10) [24].
Here we used the following categorization of causes of
sickness absence: any causes, musculoskeletal disorders
(MO0 - M99) and mental disorders (FOO — F99).

National registers of Finnish Centre for Pensions pro-
vided complete information on all retirement events and
their main diagnoses. Data on deaths were obtained from
Statistics Finland. All register data were linked to the
Health 2000 data by each participant’s personal identifica-
tion number that all Finns receive at birth [25]. We ana-
lysed the anonymized data without any identity codes.

Measurement of alcohol use
The general frame for classification of alcohol use was devel-
oped in our previous study on the relationship between al-
cohol and disability pension [14], but here we applied lower
portion limits for hazardous alcohol drinking, in line with
current evidence-based national recommendations [26].
Using a self-administered questionnaire the partici-
pants were first inquired about their alcohol consump-
tion during the past 12 months as follows 1) “I have
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been sober all my life (or have tasted alcohol beverages a
maximum of 10 times at the most in my life)” (yes/no),
2) “I have consumed alcohol beverages since __ (year)
but quit __ years ago”, and 3) “I have consumed alcohol
beverages since __ (year) and still do”.

Participants who had never used alcohol were categorized
as “lifelong abstainers” and those who had quit and re-
ported no alcohol consumption during the past week as
“former drinkers”. Participants who fulfilled the diagnostic
criteria of alcohol dependence or alcohol abuse were cate-
gorized as having an alcohol use disorder regardless of their
current level of alcohol intake. Those who did not meet the
criteria of an alcohol use disorder, were classified into three
groups according to the number of standard drinks per
week: 1) light; 1 - 6 for men, 1 - 4 for women, 2) moderate;
7 — 22 for men, 5 — 11 for women, and 3) high-volume (haz-
ardous); > 23 for men and >12 for women.

Alcohol use was further assessed by two questions
[27]: “How often have you consumed alcohol during the
past 12 months?” and “On the days when you consumed
alcohol, how much did you drink?” The frequency ques-
tion had ten response alternatives. The beverage-specific
(mild beverages/wine/spirits) amounts were also in-
quired and converted into standard drinks (a standard
drink =12 g of pure alcohol). The quantity-frequency
method (QF) for each of the three beverage types was
calculated by multiplying the weekly quantities by the
weekly frequencies. These beverage-specific QFs were
summed as a total QF measure. The proportion of miss-
ing data in alcohol-use was 1.8%.

The 12-month prevalence of alcohol use disorder was
assessed using the computerized version of the Composite
International Diagnostic Interview (CIDI) [28], carried out
by healthcare workers trained for the interview by psychi-
atrists and physicians. The program uses operationalized
criteria for diagnoses from the DSM-IV [29]. The diagno-
sis of alcohol use disorders include alcohol dependence
and alcohol abuse. The criteria for alcohol dependence
comprise increased tolerance, withdrawal, continued use
despite problems, and impaired control. Alcohol abuse re-
fers to conditions of obvious adverse consequences caused
by alcohol use. Ninety (2.5%) participants did not take part
in the CIDI interview, but most of these (88%) nonetheless
answered the alcohol use questionnaire.

Potential confounders

We selected the covariates on the basis of the literature
on factors possibly confounding the association between
alcohol use and sickness absence. The variables are pre-
sented in more detail elsewhere [23]. The home interview
collected information on gender, age (continuous), basic
education (< 9 yrs. and > 9 yrs) and marital status (single,
cohabiting). Depressive and anxiety disorders (12-month
prevalence) were assessed using the computerized version
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of the Composite International Diagnostic Interview
(CIDI) [28]. The participants were classified as having a
mental disorder (yes/no) if they fulfilled the criteria for a
depressive disorder, (i.e. major depressive disorder, dys-
thymic disorder) or anxiety disorder, (i.e. panic disorder
with or without agoraphobia, generalized anxiety, social
phobia not otherwise specified, or agoraphobia without
panic disorder). In addition, the participants were catego-
rized as having a mental disorder if a physician diagnosed
one of the following: psychosis, depression or anxiety.
Musculoskeletal disorders were diagnosed in the clinical
examination on the basis of disease history, symptoms,
and clinical findings. The participants were categorized as
having a chronic disease if a physician diagnosed one of
the following: cardiovascular-, respiratory- or neurological
disease, diabetes, cancer, peptic ulcer or permanent injury.
Weight and height were measured and the body mass
index (BMI, l(g/mz) was classified as <29.9 (normal or
overweight) and >30.0 (obese). Current daily smoking
(no/yes) was enquired in the interview. There were two
categories for leisure time physical exercise: exercising at
least once a week (active)/more seldom (passive). Those
who had worked at any time during the preceding year
were classified as occupationally active (yes/no). Exposure
to physical strain in one’s most recent occupation was elic-
ited in the home interview. Physically strenuous work
comprised tasks such as lifting or carrying heavy objects,
excavating, digging and pushing; yes/no. Psychosocial
strain was measured using the Job Content Questionnaire
[30]. The scales of job demands comprised five items
(Cronbach’s alpha, a =0.79), and job control nine items (o
=0.84). Participants with a high job demand level (above
the median) and a low job control level (below the me-
dian) were assumed to have job strain. We substituted
missing values (10.2%) with the mean of each scale.

Statistical analyses

When all-cause sickness absence was analysed, the follow-
up of each participant in different alcohol use categories
began on the day they first took part in the Health 2000
Survey and ended with the award of a sickness absence
benefit or pension, death, or the end of follow-up
(31.12.2010), whichever occurred first. When sickness ab-
sence due to mental or musculoskeletal disorders was
considered, the follow-up started on 1 Jan, 2004 because
data on the diagnoses was not available until that date. To
test the robustness of results we performed additional
analyses that included also information of the sample
based diagnoses before 2004 (presented in Table 5).

We fitted Cox proportional hazards regression models
(PROC SURVIVAL) in order to examine the relationship
between alcohol use categories and the occurrence of first
subsequent episode of sickness absence from the begin-
ning of follow-up for 1) all causes, 2) musculoskeletal
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disorders, and 3) mental disorders. We also examined, in
three models, the effect of demographic factors, chronic
diseases and disorders, health behavior and occupational
factors at baseline, on the relationship between alcohol
use and sickness absence. We tested the assumption of
proportional hazards with the Kolmogorov-type supre-
mum test, which indicated that the assumption for each
model was satisfied. We took the sampling design into ac-
count in all statistical analyses. Post-stratification weights,
which were calibrated using age, sex, living district and
language, were applied to correct the effects of non-
response. We used SAS software package (version 9.4;
SAS Institute, Inc., Cary, North Carolina) and SUDAAN
software (release 11) for the statistical analyses.

Results

The mean age of participants at baseline was 43
(Table 1), and 48% were men. From 2000 to 2010, 56%
of participants had at least one medically certified sick-
ness absence spell that lasted for more than 10 days
(men 51%, women 61%). The most usual causes of long-
term sickness absence were musculoskeletal (41%) and
mental disorders (20%).

Among those with no current alcohol use, it was more
common to be a former drinker (14%) than a lifelong ab-
stainer (6%) (Table 1). Most of the participants were
light or moderate drinkers (66%). People who drank
weekly at a hazardous level or had an alcohol use dis-
order comprised 15% of all participants.

Most of the lifelong abstainers, former drinkers and
light drinkers were women, while moderate and heavy
drinkers were usually men (Table 2). The former
drinkers were younger than lifelong abstainers and
current alcohol users and were more seldom occupa-
tionally active than alcohol users. Lifelong abstainers
were older, had less education, had more often physically
strenuous work and were more often occupationally in-
active than those who used alcohol (Table 2). Further-
more, lifelong abstainers and light drinkers were less
often smokers, while about a half of high-volume
drinkers and participants with alcohol use disorders
were current smokers.

Alcohol use and all-cause sickness absence

Lifelong abstainers, former drinkers or moderate or high
volume alcohol users, were not at an increased risk for a
long-term sickness absence due to any cause, when com-
pared to light drinkers (Table 3). However, the age-
adjusted HR of participants with alcohol use disorder
was 145 (95% CI =1.19 - 1.76), decreasing to 1.35 (95%
CI=1.11 - 1.64) when also demographic, other lifestyle-
related and occupational factors were added among the
covariates, and further to 1.27 (95% CI=1.04-1.54)
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Table 1 Descriptive information of alcohol use and covariates
at baseline among all Finns and those with sickness absence
(events) in the Health 2000 survey. All proportions are weighted

Participants ~ Events 2000-  Events
2010 2004-2010
N=2051 N=1633
N % % %
Alcohol use as predictor
Lifelong abstainer 227 60 55 53
Former drinker 498 135 142 14.6
User, alcohol portions/week
Light (1 =6 (men), 1 —4 (women) 1406 386 376 382
Moderate (7 —22 (men), 511 945 278 271 268
(women)
High-volume drinker (= 23 (men), 212 397 89 96 95
(women)
Participants with an alcohol use 193 52 61 56
disorder
All 3666 100 100 100
Covariates
Age, mean (SD) 42.7 434 (7.3) 434 (7.3)
(7.5)
Gender, men 1739 476 459 421
Marital status, single vs. married/co- 851 233 241 235
habiting
Chronic musculoskeletal disorders 21 1004 275 323 314
Other chronic somatic disorders 2 1 1243 338 375 36.8
Common mental disorders = 1 526 144 175 17.3
Other health behaviour
BMI =30 639 176 205 209
Daily smoking, yes vs. no 996 273 310 303
Leisure time exercise, passive vs. active 926 251 268 26.2
Occupational factors
Educational level 9 yrs. 651 175 204 183
Job strain, yes vs. no 525 144 163 159
Occupational active; yes vs. no 3378 924 929 93.7
Physically strenuous work; yes vs. no 939 256 306 295

when also somatic and mental disorders were accounted
for (Table 3, Model 3).

Alcohol use and sickness absence due to mental and
musculoskeletal disorders

Lifelong abstainers’ HRs for sickness absence due to
mental disorders did not differ from that of light
drinkers but the age-adjusted HR for former drinkers
was 1.61; 95% CI=1.18 - 2.19 (Table 4, Model 1). With
all covariates in the model, former drinkers were still at
an increased risk (HR 1.57; 95% CI=1.15-2.15)
(Table 3, Model 3).

The HR for subsequent sickness absence due to men-
tal disorders was 1.52 for high-volume drinkers (95% CI
=1.03-2.25) and 2.16 (95% CI=1.39 - 3.35) for those
with an alcohol use disorder, when all covariates were
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accounted for (Table 4, Model 3). Moderate drinking
was not associated with sickness absence due to mental
disorders.

The risk of sickness absence due to mental disorders
among participants with an alcohol use disorder was
clearly increased: the age-adjusted HR was 3.05 (95% CI
=1.98 - 4.68; Model 1), decreasing to 2.16 (95% CI=
1.39-3.35) when all covariates were included in the
model (3). Somatic and mental disorders at baseline ex-
plained 23% of the total decrease in HRs (Models 2 and
3). Among high-volume drinkers, adjustments explained
only 11% of the decrease of HRs from the age-adjusted
model to full model (Models 1 and 3).

Former drinkers were at an increased age-adjusted risk
of long-term sickness absence due to musculoskeletal
disorders (HR=1.29; 95% CI=1.05-1.59) (Table 4,
Model 1) compared to light drinkers. However, account-
ing for all covariates, the HR decreased to statistically
non-significant level (HR=1.21; 95% CI=0.98 —1.49).
No other associations of alcohol use with sickness ab-
sence due to musculoskeletal disorders were found.

Discussion

In this nationally representative prospective study, alco-
hol use disorder was associated with subsequent long-
term sickness absence due to all causes and due to men-
tal disorders in particular. High-volume drinking and
former drinking also predicted long-term sickness ab-
sence due to mental disorders, but the risk of lifelong
abstainers did not differ from that of light drinkers when
somatic and mental disorders as well as demographic,
lifestyle-related and occupational factors at baseline were
accounted for. No associations due to musculoskeletal
disorders were found.

Interpretation of results

A review by Schou et al. [4] suggests an overall positive
association between alcohol use and sickness absence
but this seems to be somewhat stronger for short-term
than long-term absences. However, only four of the 28
included articles in the review had a longitudinal design.
Our results were based on sickness absence periods that
lasted for over 10 days, and thus do not necessarily apply
to short-term sickness absence spells.

In a recent study of French national electricity and gas
company workers was found that even moderate daily
alcohol consumption was associated with an increased
risk of sickness absence, especially of long duration (>
28 days) [15]. The authors also found a relationship be-
tween high alcohol consumption and long sickness ab-
sence periods due to mental and musculoskeletal
disorders among men.

Our study results are in line with previous findings that
alcohol use disorders are related to many somatic [31] and
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Table 2 Characteristics of participants in different alcohol use categories among 30 — 55-year-old Finns in the Health 2000 survey.

All proportions are weighted

Lifelong abstainer Former drinker Light drinker

Moderate drinker

High-volume drinker Participants with an Total

alcohol use disorder

% (95% Cl)°® % (95% CI)? % (95% CI)®

% (95% CI)?

% (95% Cl)* % (95% CI)? % (95% Cl)°®

Men 296 (246 —-306) 30.1 (280-322) 38.7 (374 -40.0) 62.1 (60.6 — 63.6) 60.8 (58.1 - 63.5) 79.8 (58.1 - 63.5) 475 (46.7 —483)
Age > 45 yrs. 480 (447 —-51.3) 34.7 (326 — 36.8) 374 (36.1 -387) 39.2 (37.7-40.7) 438 (41.1—-46.5) 30.1 (26.8-334) 384 (376—-39.2)
Educational 253 (224-282) 20.1 (183-21.9) 142 (133 -15.1) 196 (184 —20.8) 195 (173 -21.7) 16.1 (135-187) 177 (17.1-183)
level <9 yrs.

Physically 364 (33.2-396) 27.7 (25.7=29.7) 224 (213 -235) 256 (242 -269) 264 (240-289) 30.1 (262-334) 256 (249-263)
strenuous

work; yes

Occupational 880 (85.8-90.2) 874 (859 -889) 93.7 (93.1 = 944) 95.5 (948 - 96.1) 90.0 (883 -91.7) 85.0 (824 -87.6) 92.2 (91.8-926)
active; yes

Current 10.7 (87 —127) 275 (25.5-29.5) 193 (182 -20.3) 308 (293-323) 46.8 (44.0 —49.6) 503 (46.7 - 53.9) 272 (264 -279)
smoker; yes

#Confidence Interval

psychiatric conditions [32]. We also observed that baseline
somatic and mental disorders explained about a quarter of
the association between alcohol use disorders and subse-
quent long-term sickness absence due to mental disorders.
However, our study did not confirm the findings of some
previous prospective studies [9-11] that abstinence from al-
cohol increases sickness absence. Our study extends previ-
ous evidence by distinguishing between lifelong abstinence
and former drinking and showing for the first time that
only former drinking is associated with the risk of sickness
absence. Thus, in previous studies, the risk between non-
drinking and sickness absence could have reflected that for
former drinkers only. Our results further showed that
former drinkers in particular had more often long-term
sickness absence due to mental disorders compared to light
drinkers. This is in line with previous observations that the
health of former alcohol users is worse than that of light or
moderate drinkers [33], and former users had also reported
ceasing alcohol consumption for health reasons [34]. Such
health problems as hypertension, diabetes and anxiety were
reasons to reduce or stop alcohol consumption [35]. In a

study concerning mental health among people aged 65 or
over, lifelong abstaining was associated with better lifetime
mental history while ex-drinkers had a worse past-year
mental health status compared with those who drank alco-
hol but were not binge-drinkers [36].

There is a lack of information about the characteristics
of people who have quit drinking. Our results showed
that former drinkers were more often women and youn-
ger than 45 years and less often occupationally active
than alcohol users. The results did not change even
when we removed the 49 women who were pregnant
when the survey was carried out. Former drinkers did
not differ from average according to their educational
level, physical strenuousness of most recent work or
smoking. It is then possible that they have quit drinking
because of mental symptoms or medication. A previous
study found that former drinkers achieved worse scores
on several measures of well-being and mental health
compared to lifelong abstainers [37].

Many studies have shown that excessive alcohol use dou-
bles the risk of depressive symptoms and vice versa, but the

Table 3 Alcohol use among Finns in the Health 2000 Survey in association with the occurrence of first subsequent sickness absence
lasting over 10 days in 2000 — 2010, certified for any causes. Follow-up started in 2000-2001

Adjusted for following baseline characteristics: Model 1 Age Model 2 Age, marital status, education, Model 3 All aforementioned, musculoskeletal
other health behavior and occupational and mental disorders and other diseases/
factors disorders

Reference = 1 Events HR® 95% CP° HR 95% CI° HR® 95% CI°

For any cause (N =2051)

Lifelong abstainer 116 086 071,105 083 068, 1.02 0.82 0.67, 1.00

Former drinker 297 1.14 100,130 104 091, 1.20 1.07 093, 1.22

Light drinker 777 1.00 Reference 1.00 Reference 1.00 Reference

Moderate drinker 509 1.04 093117 1.00 089, 1.1 0.94 087, 1.11

High-volume drinker 230 1.15 098,135 1.05 0.90, 1.24 1.05 0.89, 1.24

Participants with alcohol use disorder 122 145 119,176 135 1.11, 1.65 1.27 1.04, 1.54

*Hazard ratio
b95% Confidence interval
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Table 4 Alcohol use among Finns in the Health 2000 Survey in association with the occurrence of first subsequent sickness absence
lasting over 10 days in 2004 — 2010, certified for mental and musculoskeletal disorders

Adjusted for following baseline characteristics: Model 1 Age Model 2 Age, marital status, education, Model 3 All aforementioned, musculoskeletal
other health behavior and occupational and mental disorders and other diseases/
factors disorders

Reference =1 Events HR® 95% CI°  HR® 95% CI° HR? 95% CI°

For mental disorders (N = 336)

Lifelong abstainer 19 106 065,172 109 067,179 1.10 067, 1.80

Former drinker 63 161 118,219 156 1.14,2.14 1.57 1.15,2.15

Light drinker 109 1.00 Reference 1.00 Reference 1.00 Reference

Moderate drinker 82 128 095,171 123 092, 1.65 1.19 0.89, 1.59

High-volume drinker 35 170 116,250 157 1.06, 2.33 1.52 1.03, 225

Participants with alcohol use disorder 28 305 198,468 281 1.82,4.35 216 139, 335

For musculoskeletal disorders (N = 737)

Lifelong abstainer 44 089 065,123 087 063, 1.19 0.89 064, 1.23

Former drinker 127 129 105159 0.18 097, 148 121 0.98, 149

Light drinker 288 1.00 Reference 1.00 Reference 1.00 Reference

Moderate drinker 190 1.00 084,120 095 0.79, 1.15 0.94 0.78,1.14

High-volume drinker 49 0.77 057,1.04 074 0.55, 1.01 0.74 0.54, 1.00

Participants with alcohol use disorder 39 126 090,1.77 128 091, 1.63 1.23 087, 1.74

aHazard ratio

b 95% Confidence interval

primary direction of associations is still unclear [38, 39].
Based on studies of male twins, Davis and colleagues [40]
suggest that reciprocal causation exists between alcohol de-
pendence and major depressive disorder (MDD), whereby
MDD increases the risk for alcohol dependence and alcohol
dependence increases the risk of MDD. It has been re-
ported that especially binge drinking, measured as drunk-
enness, intoxications, hangovers and alcohol-induced pass-
outs, predicts future depressive symptoms [41].

It is possible that some people with mental health prob-
lems try to raise their blue mood by alcohol. In a nationally
representative study based on retrospective data, common
affective and anxiety disorders increased the risk of alcohol
misuse and alcohol dependence [42]. Also in a case-control
study alcohol dependence was more prevalent among anx-
ious or depressed people and it was more likely to be a sec-
ondary than primary disorder also among women [43]. A
cross-sectional study of a population-based sample showed
consistent associations between early debut of alcohol use
and more symptoms of mental health problems [44]. Any-
way, regardless of the temporal sequencing of excessive al-
cohol use and mental disorders, it is essential in health care
to identify the potential co-occurrence of these disorders.

Methodological considerations

Our study had a prospective design and nationally repre-
sentative data of the Finnish population with register-based
information on medically certified and compensated sick-
ness absence. The participation rate was high, and the in-
formation on alcohol use was diverse with little missing
data. Most of the items in the questionnaires, interviews

and health examination were selected on the basis of stand-
ard recommendations or nationally established practice
[22]. We used the standardized CIDI interview to assess al-
cohol use disorders and common mental disorders accord-
ing to DSM-IV diagnostic criteria. Chronic mental and
somatic disorders were diagnosed by specially trained phy-
sicians who followed predetermined clinical protocol.

One limitation was that the determinants were measured
only once and we had no information on the possible
changes, especially in alcohol use, that may increase
or decrease over time [45]. Another weakness involves
the sample-based information in diagnoses of sickness
absence spells from 2000 to 2003. Therefore, we
started the follow-up in diagnosis-based analyses only
from 2004 with the complete information and there-
after made additional analyses with the sample-based
data starting the follow-up from 2000 (Appendix), for
to control that the results were similar.

Conclusion

Excessive alcohol use, clinical alcohol use disorders
and former drinking were associated with an in-
creased risk of long-term sickness absence but life-
long abstinence was not. Alcohol use disorder, in
particular, but also high-volume drinking and former
drinking were predictive of sickness absence due to
mental disorders. It is important within health care to
identify people with problematic alcohol use and to
map and support their mental wellbeing when
attempting to prevent long-term sickness absence.
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Appendix

Table 5 Alcohol use among Finns in the Health 2000 Survey in association with the occurrence of first subsequent sickness absence
lasting over 10 days in 2000—2010, certified for musculoskeletal- and mental disorders. Diagnoses in 2000-2003 were based on a ran-
dom sample

Adjusted for following baseline characteristics: Model 1 Age Model 2 Age, marital status, Model 3 All aforementioned,
education, other health behavior musculoskeletal and mental disorders
and occupational factors and other diseases/disorders

Reference=1 Events HR® 95% CP°  HR® 959 CI° HR® 95% CI°

For mental disorders (N=416)

Lifelong abstainer 29 134 089,201 130 0.86, 1.95 1.28 0.85,1.92

Former drinker 75 163 123,217 151 1.13,2.02 1.50 1.16, 2.07

Light drinker 127 1.00 Reference 1.00 Reference 1.00 Reference

Moderate drinker 94 135 1.04,1.76 128 0.98, 1.68 125 0.96, 1.63

High-volume drinker 51 176 124,249 155 1.09, 2.21 152 107,217

Participants with alcohol use disorder 40 3.65 253,528 3.16 217,460 237 162,348

For musculoskeletal disorders (N=841)

Lifelong abstainer 49 085 063,115 080 0.59, 1.08 0.75 0.55,1.02

Former drinker 143 131 107,159 1.16 0.95, 1.42 1.19 0.98, 145

Light drinker 328 1.00 Reference 1.00 Reference 1.00 Reference

Moderate drinker 207 100 084,120 096 0.80, 1.14 094 0.79,1.12

High-volume drinker 72 0.80 060,105 0.75 0.56, 1.00 0.74 0.56, 1.01

Participants with alcohol use disorder 42 124 089, 1.71 117 084,163 1.12 081,157

a Hazard ratio

b 95 % Confidence interval
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