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Changes in alcohol drinking and subsequent sickness absence
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Abstract

Aims: The aim was to examine whether changes in alcohol drinking are associated with sickness absence. Methods: Repeated
postal questionnaires on alcohol drinking were conducted among employees of the City of Helsinki in 2000-2 and 2007
to assess changes in drinking habits between these two time points. Data on the number of self-certified and medically
confirmed sickness absences were derived from the employer’s register. Sickness absences were followed from 2007 until the
end of 2010 among employees participating in both questionnaire surveys. The study includes 3252 female and 682 male
employees 40—60 years old at baseline. Poisson regression was used in the data analysis and population attributable fractions
(PAFs) were calculated. Results: Alcohol drinking was associated especially with self-certified sickness absence. Rate ratios
(RRs) and 95% confidence intervals (CIs) for increasing weekly average drinking were 1.38, 1.18-1.62 among women and
1.58, 1.18-2.12 among men. Also stable problem drinking (for women 1.39, 1.26-1.54, for men 1.44, 1.10-1.87) and
among women stable heavy drinking (1.53, 1.20-1.94) increased self-certified sickness absence. There were associations
between alcohol drinking and medically confirmed sickness absence but these were mainly explained by health and health
behaviours. Also, a decrease in weekly average drinking was associated with sickness absence among women whereas among
men former problem drinking increased sickness absence. According to the PAF values, problem drinking had a stronger
contribution to sickness absence than weekly average drinking. Conclusions: Alcohol drinking is particularly associated
with self-certified sickness absence. Reducing adverse drinking habits is likely to prevent sickness absence.
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Introduction

Excessive alcohol drinking is a major but preventable
threat to employee health and work ability. Drinking
has been associated with reduced work performance
[1], work accidents [2], sickness absence [3-10] and
disability retirement [4]. Alcohol consumption has
been increasing in Finland almost continuously since
the 1960s and also elderly people have increased their
drinking [11]. Increasing drinking might be especially
damaging to elderly employees as higher age itself
contributes to susceptibility to adverse effects of drink-
ing [12]. Reducing alcohol intake might lead to better
health [13]. However, there is a lack of previous stud-
ies on changes in alcohol drinking among elderly
employees and their contribution to work ability.

Sickness absence is granted when an employee
is temporarily unable to do the normal work tasks
because of ill health. Population-level studies from
Sweden [6] and Norway [10] have found that alco-
hol consumption is associated with increased sick-
ness absence among men but not among women. A
Finnish study with repeated individual-level cross-
sectional data also found an association among
women; however, the association was particularly
pronounced among men with a low level of educa-
tion [8]. Individual-level studies have also found
both heavy drinkers and non-drinkers to have
excess sickness absence compared with moderate
drinkers [3-5,9]. Here associations have also been
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found more often among men. When examining
alcohol drinking and sickness absence it is impor-
tant to separate self-certified and medically con-
firmed sickness absence spells as they may partly
affect work disability in different ways. In particu-
lar, medically certified sickness absence is regarded
as a valid measure of health [14] and it may better
reflect alcohol-related diseases, whereas self-certified
sickness absence may also picture immediate effects
of heavy drinking episodes per se. In previous stud-
ies heavy drinking has been associated with both
self-certified and medically confirmed sickness
absence. In addition to the amount of alcohol con-
sumed, associations between problem drinking
and sickness absence have also been studied. A
Swedish study found an association among men
only [4] whereas our previous Finnish study found
an association with both self-certified and medi-
cally confirmed sickness absence among both
women and men [9].

Alcohol drinking is a modifiable risk factor for
employee health and thus examining changes in
drinking habits is important and provides evidence
for prevention of adverse consequences such as sick-
ness absence. However, there are no previous studies
about changes in drinking habits and sickness
absence. One study examined changes in drinking
and future disability retirement, finding no associa-
tions [15]. The measurements were made 25 years
apart and the indicator of drinking only distinguished
between stable abstainers and others. Studies on the
consequences of long-term drinking habits and their
changes over time have also shown that stable mod-
erate drinking is most beneficial for self-perceived
health, general health, diabetes mellitus type 2,
ischaemic heart disease and mortality [16-18]. A
study on changes in drinking habits found that stable
moderate drinkers had the best health whereas non-
drinkers and those who had quit or started drinking
reported a decline in health [17]. In the light of these
previous studies, stable moderate drinking is likely to
be associated with the lowest sickness absence rates
as well. Stable heavy drinking and problem drinking
are expected to be associated with the highest levels
of sickness absence, whereas decreasing drinking
might be associated with lower levels. However, the
opposite associations are also possible if decreasing
drinking is due to ill health.

The aim of this study was to examine changes over
time in weekly average drinking and problem drink-
ing and their associations with self-certified and
medically confirmed sickness absence among middle-
aged municipal employees. As both sickness absence
behaviours and drinking habits differ between women
and men genders are analysed separately.
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Data and methods

The study is part of the Helsinki Health Study on
middle-aged employees of the City of Helsinki [19].
The baseline survey data were collected by postal
questionnaires among all the employees of the City
of Helsinki reaching 40, 45, 50, 55 or 60 years in
2000, 2001 and 2002. The participants of this first
survey are referred to as baseline respondents
throughout this paper. The sample was 13,346
employees and 8960 participated, yielding a response
rate of 67% . The majority of the participants (80%)
were women, which corresponds to the female major-
ity in Finnish municipal sector.

A follow-up survey was conducted in 2007. The
baseline participants were asked identical questions
at the follow-up. A total of 7332 persons participated
and the response rate was 83%. Those who did not
participate at follow-up were excluded. Among 3517
female and 720 male participants who gave their
informed consent the questionnaire data were linked
with data on sickness absence received from the
employer’s register. After exclusions due to being
pregnant at baseline (z=10), missing data on covari-
ates (n=242) or having no workdays after beginning
the follow-up of sickness absence (n=51), 3252
women and 682 men were included. There was item
non-response on the questions about drinking habits
and thus the final analyses include slightly fewer par-
ticipants (see Table II).

Non-response analyses of the Helsinki Health
Study have shown that non-participation or consent-
ing to data linkages did not cause serious bias
although men, younger employees and those with
lower socioeconomic position and those with many
medically confirmed sickness absence spells were less
likely to participate (19).

The Ethics Committee of the Department of
Public Health at the University of Helsinki and the
Ethics Committee of the health authorities at the
City of Helsinki approved the study.

Sickness absence

The data on sickness absence spells, their date and
duration were received from the personnel register of
the City of Helsinki. Overlapping and consecutive
sickness absence spells were combined. The sickness
absence spells were divided into self-certified (1-3
days) and medically confirmed (4 days or over) spells
as the City of Helsinki requires a medical certificate of
sickness absence spells exceeding 3 days. Medical
confirmation means that the employee must provide
the employer with a medical certificate including a
diagnosis and an assessment of work ability. This is
done by medical professionals during a medical
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appointment. Without medical confirmation the
employee risks a financial penalty during the sickness.
The follow-up of sickness absence began from the day
of receiving the follow-up questionnaire and contin-
ued until the end of 2010. The mean follow-up time
was 2.8 years.

Drinking variables

The baseline and follow-up questionnaires included
identical questions about drinking habits. There
were questions on the weekly average use of beer or
cider, the weekly average use of wine or other mild
beverages and on the monthly average use of spirits.
From these data we calculated the weekly average
drinking of alcohol at baseline and at follow-up.

Table 1. Drinking habits at baseline and at follow-up among 3252
women and 682 men participants.

Women Men
Baseline Follow-up Baseline  Follow-up
n % n % n % n %

Weekly average consumption
Non-drinking 174 5 223 7 30 4 39 6
Moderate 2953 92 2850 88 521 77 484 71

Heavy 95 3 149 5129 19 157 23
Mean number 4.1 4.5 9.5 10.6

of drinks per

week

Problem drinking

No 2588 83 2451 79 514 77 513 77

Yes 534 17 671 21 154 23 155 23

Participants were divided to non-drinkers, moderate
drinkers and heavy drinkers both at baseline and at
follow-up. Drinking 0 units per week was defined as
non-drinking and drinking 1 to 15 units per week as
moderate drinking. Drinking 16 units or over per
week was defined as heavy drinking. A total of 16
units or more per week is often referred to as the
limit of heavy drinking for women in Finland and
the majority of participants were women. Non-
drinkers, moderate drinkers or heavy drinkers both
at baseline and at follow-up were classified as non-
drinkers, moderate drinkers and heavy drinkers,
respectively. Those moving from non-drinking group
to moderate or heavy-drinking group formed a
group named ‘more’ in a five-class change variable
and those moving from heavy or moderate groups to
moderate and non-drinking groups formed a less
drinking group.

Problem drinking was measured by the CAGE-
questionnaire [20] including four items: Have you
ever thought about Cutting down your drinking?
Have you ever been Annoyed because of criticism
about your drinking? Have you ever felt Guilty
because of your drinking? Have you needed an Eye-
opener? A positive answer to each item adds 1 point
to a summary score ranging from 0 to 4. The cut-off
for problem drinking was set to 2 points for women
and to 3 points for men [21]. The CAGE scale meas-
ures lifetime problem drinking. However, a signifi-
cant number of the respondents reported to be
problem drinkers at baseline but not at follow-up and
we chose to examine them separately and called them
former problem drinkers. The other groups were
never, new and stable problem drinkers.

Table II. Changes in drinking habits and number of self-certified and medically confirmed sickness absence spells per 100 person-years.

Women Men
n % Self-certified Medically n % Self-certified Medically
spells/100 confirmed spells/100 confirmed
person-years spells/100 person-years spells/100
(n) person-years (n) person-years
(m) ()
Weekly average consumption
No 128 4 163 95 25 4 146 77
Less 135 4 191 116 50 7 127 67
Moderate 2764 86 163 81 444 65 92 47
More 141 4 224 110 70 10 152 57
Heavy 54 2 243 110 91 13 113 57
All 3222 100 680 100
Problem drinking
Never 2317 74 156 82 461 69 87 45
Former 134 4 170 90 52 8 148 76
New 271 9 186 83 53 8 177 57
Stable 400 13 221 95 102 15 125 63
All 3122 100 668 100
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Covariates

Covariates were measured at follow-up in 2007
except for health variables for which we assessed
change from 2000-2 to 2007. Marital status was
classified as never married, married or cohabiting
and divorced or widowed. Socioeconomic position
was measured by occupational class including
four categories: managers and professionals, semi-
professionals, routine non-manuals and manual
workers. Physical and mental working conditions
were both measured by a single-item question
inquiring how physically and mentally strenuous
the respondent regarded the work. Body mass index
was divided into three groups: under 25, between
25 and 30 and above 30 kg/mZ2. Physical activity was
measured by four questions, from which metabolic
equivalent tasks (MET) were calculated. Having
fewer than 14 MET hours per week was classified
as being inactive, others as active (22). Smoking
was classified as current smoking and non-smoking.
Body mass index, physical activity and smoking are
referred to as health behaviours in this paper. Poor
health status was measured by limiting long-standing
illness and three or more scores on the General
Health Questionnaire (GHQ) 12-item version.
Variables describing changes in health from 2000-2
to 2007 were formed from both variables respec-
tively: stable good, improved, deteriorated and sta-
ble poor health status.

Statistical methods

First we calculated the rates of self-certified and medi-
cally confirmed sickness absence spells per 100 per-
son-years for each of the drinking categories. Models
for sickness absence by measures of alcohol drinking
were fitted using Poisson regression analysis. The
numbers of self-certified and medically confirmed
sickness absence spells during the follow-up time were
the outcome measures. Moderate drinkers and never-
problem drinkers served as reference categories. The
results are presented as rate ratios (RRs) and their
95% confidence intervals (CIs). The models showed
over-dispersion and thus a scale parameter obtained
by dividing the residual deviance by the degrees of
freedom was added. Different follow-up time of sick-
ness absence between the participants was taken into
account by including follow-up time as an offset vari-
able. First we fitted base models adjusted for age and
marital status. Then occupational class and working
conditions were added to the base models; next health
behaviours and health were added to the base models.
Finally the models were adjusted for all the covariates
simultaneously. To further analyse the significance of
alcohol drinking to sickness absence we calculated
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population attributable fractions (PAFs) using the
Hanley formula [23]. PAF values portray the propor-
tion of sickness absence that could be avoided if all
respondents drank as much as those with least sick-
ness absence other factors remaining equal. The anal-
yses were made with SAS statistical package.

Results

The vast majority were moderate drinkers at baseline
and at follow-up (Table I). Among both women and
men the number of non-drinkers as well as heavy
drinkers increased during the follow-up. Among
women the mean consumption per week was 4.1
alcohol units at baseline and 4.5 units at follow-up.
Among men the corresponding figures were 9.5 units
and 10.6 units. The prevalence of problem drinking
among women increased whereas among men it
remained the same. The distributions of drinking
habits by covariates are presented in Tables 1B and
1C in the online Supporting information.

Considering the change, the majority of women
and men were stable moderate drinkers (Table II).
Men more often than women increased or decreased
their weekly average drinking. There were also more
heavy drinkers among men. Of women, 13% were sta-
ble problem drinkers and 9% had turned into prob-
lem drinkers. Among men the corresponding figures
were 15% and 8%. Of men 8% were former problem
drinkers. Women had more sickness absence spells
than men and there were more self-certified sickness
absence spells than medically confirmed spells.

Both more and stable heavy drinking women had
a higher rate of self-certified sickness absence than
stable moderate drinkers even after adjustments
(Table III). The risk of non-drinkers was not ele-
vated. In the base model adjusted for age and mari-
tal status also less drinking was associated with
self-certified sickness absence but the association
disappeared after further adjustments for socioeco-
nomic position, working conditions and health and
health behaviours. Also, stable problem drinking
was associated with self-certified sickness absence.
The association between new problem drinking and
self-certified sickness absence was borderline sig-
nificant. The associations between changes in both
weekly average drinking and problem drinking and
self-certified sickness absence among women mainly
remained after adjusting for covariates, although
adjusting for health and health behaviours attenu-
ated the associations. Concerning weekly average
drinking, the PAF values were small reflecting the
dominance of moderate drinkers. According to the
PAF values, stable problem drinking contributed
most to self-certified sickness absence.
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Table III. Changes in drinking habits and self-certified sickness absence among women and men. Rate ratios (95% confidence intervals) and population attributable fractions (PAF*).

PAF

PAF Men

Women
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1.00 1.00 1.00

1.00

1.00 1.00

1.00

1.00

Moderate

More

5.2

1.43 (1.09-1.88)
1.04 (0.78-1.38)

1.47 (1.12-1.93)
1.06 (0.80-1.40)

1.45 (1.08-1.94)
1.17 (0.87-1.57)

1.58 (1.18-2.12)
1.26 (0.94-1.69)

1.6
0.9

1.26 (1.09-1.47)

1.24 (1.07-1.44)
1.36 (1.08-1.71)

1.39 (1.19-1.63)
1.57 (1.23-2.00)

1.38 (1.18-1.62)
1.53 (1.20-1.94)

Problem drinking

Never

3.0

1.39 (1.11 -1.75)

Heavy

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

3.9

1.47 (1.07-2.03)
1.62 (1.20-2.19)
1.26 (0.98-1.62)

1.51 (1.10-2.07)
1.69 (1.26-2.27)
1.29 (1.01-1.65)

1.49 (1.06-2.08)
1.86 (1.37-2.54)
1.32 (1.02-1.72)

1.59 (1.14-2.23)
2.04 (1.51-2.77)
1.44 (1.10-1.87)

0.3

1.01 (0.85-1.20)
1.11 (0.98-1.25)
1.29 (1.17-1.43)

1.01 (0.85-1.20)
1.09 (0.97-1.24)
1.27 (1.15-1.40)

1.09 (0.91-1.31)
1.15 (1.01-1.30)
1.41 (1.27-1.57)

1.08 (0.90-1.30)
1.13 (0.99-1.29)
1.39 (1.26-1.54)

Former
New

6.9

1.1
4.7

5.6

Stable

* PAF values calculated from base models adjusted for age and marital status.

Non-drinking, decreased drinking or heavy drink-
ing was not associated with an increased level of self-
certified sickness absence among men (Table III).
However, increasers had elevated risk for self-
certified sickness absence even after all adjustments.
Stable problem drinking and former problem drink-
ing increased the rate of self-certified sickness
absence, but the risk for new problem drinkers was
even stronger. Judging from the PAF values, both
weekly average drinking and problem drinking con-
tributed to self-certified sickness absence.

Heavy average drinking increased the rate of med-
ically confirmed sickness absence among women, but
adjusting for health and health behaviours explained
the association (Table IV). Also, increasing and
decreasing weekly average drinking were associated
with medically confirmed sickness absence and these
associations also remained in the fully adjusted mod-
els. Stable problem drinking increased the rate of
medically confirmed sickness absence. Adjusting for
health and health behaviours also explained this
association. The contribution of drinking habits to
medically confirmed sickness absence was however
small among women according to the PAF values.

Among men, changes in weekly average drinking
were not associated with medically confirmed sick-
ness absence (Table IV). Stable problem drinking
and also former problem drinking increased medi-
cally confirmed sickness absence, although adjusting
for covariates explained the associations. Also,
according to the PAF values problem drinking con-
tributed to medically confirmed sickness absence
among men.

Discussion

We aimed to examine associations between changes in
weekly average and problem drinking and subsequent
sickness absence among ageing municipal employees.
Increasing weekly average drinking was associated
with self-certified sickness absence among both
women and men and also among women with medi-
cally confirmed sickness absence. Heavy weekly aver-
age drinking increased both self-certified and medically
confirmed sickness absence among women. Stable
problem drinking was associated with both self-
certified and medically confirmed sickness absence
among both women and men, and among men new
problem drinking increased self-certified sickness
absence. The associations were stronger for self-
certified than for medically confirmed sickness
absence; in particular, adjusting for health behaviours
and health explained the associations of heavy drink-
ing, increasing drinking and stable problem drinking
with medically confirmed sickness absence. Also,
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Table IV. Changes in drinking habits and medically confirmed sickness absence among women and men. Rate ratios (95% confidence intervals) and population attributable fractions (PAF*).

PAF

PAF Men

Women

Fully adjusted

Base model
+ health model

Base model +

Base model
adjusted for

Fully adjusted

model

Base model + Base model +

Base model
adjusted for

socioeconomic

position

health behaviours

+ health

socioeconomic

position

behaviours +
health

age and marital

status

age and marital

status

+ working
conditions

+ working
conditions

Weekly average consumption

No

2.0
2.3

1.47 (0.95-2.27)
1.37 (0.98-1.91)

1.00

1.55 (0.98-2.42)
1.40 (0.99-1.99)

1.00

1.44 (0.88-2.36)
1.37 (0.94-1.99)

1.00

1.59 (0.93-2.73)
1.34 (0.89-2.02)

1.00

0.6

1.01 (0.84-1.23)
1.24 (1.05-1.47)

1.16 (0.93-1.45)  1.06 (0.86-1.30)  1.09 (0.89-1.33)
1.47 (1.20-1.79)  1.32 (1.09-1.58) 1.32 (1.11-1.58)
1.00 1.00 1.00

1.

1.9

Less

00

Moderate

More

2.0

1.11 (0.81-1.51)
1.13 (0.85-1.51)

1.11 (0.80-1.53)
1.03 (0.77-1.39)

1.15 (0.81-1.64)
1.25 (0.91-1.73)

1.21 (0.83-1.78)
1.22 (0.86-1.73)

1.6

1.22 (1.02-1.45)
1.24 (0.94-1.64)

1.17 (0.97-1.40)
1.15 (0.86-1.54)

1.37 (1.14-1.65)
1.50 (1.11-2.02)

1.37 (1.12-1.68)
1.39 (1.01-1.92)

Problem drinking

Never

2.7

0.6

Heavy

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

4.3

1.38 (1.00-1.91)
1.08 (0.76-1.53)
1.14 (0.89-1.47)

1.52 (1.09-2.12)
1.07 (0.75-1.53)
1.20 (0.92-1.56)

1.40 (0.97-2.01)
1.27 (0.86-1.88)
1.24 (0.94-1.65)

1.63 (1.09-2.43)
1.31 (0.85-2.02)
1.41 (1.03-1.93)

0.4
0.0

1.03 (0.85-1.25)
0.96 (0.83-1.12)
1.09 (0.97-1.23)

0.99 (0.81-1.21)

1.14 (0.93-1.41)
1.03 (0.88-1.20)
1.25 (1.10-1.42)

1.10 (0.88-1.38)
1.00 (0.84-1.19)

Former
New

2.2

0.94 (0.80-1.10)
1.00 (0.88-1.14)

5.4

2.1

1.17 (1.02 -1.34)

Stable

* PAF values calculated from base models adjusted for age and marital status.
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decreasing weekly average drinking among women and
former problem drinking among men were associated
with increased sickness absence. According to the PAF
values, problem drinking had a greater contribution to
sickness absence than weekly average drinking.

The studied employees drank relatively modestly
on average and no major changes were found in
drinking habits although non-drinking and heavy
weekly drinking slightly increased. Also, problem
drinking among women somewhat increased. The
moderate level of consumption and small changes in
drinking habits are understandable as the study pop-
ulation was mainly female, permanently employed
and had also agreed to respond to and consent to
data linkage, which might be less likely among heavy
drinkers. Previous studies have suggested that drink-
ing habits tend to be quite stable [24] and that grow-
ing older is associated with decreased drinking
[25-26], although recent studies have challenged this
finding [11,25]. It might be that those with most
adverse drinking habits had retired, died or had
chosen not to participate in the follow-up for other
reasons. To control for this, we compared the distri-
butions of drinking habits between all respondents
participating in the baseline survey in 2000-2 and
the participants of this study. The drinking habits at
baseline were largely similar, with non-drinking being
somewhat more common among all baseline
respondents than among the participants of this
study (data not shown).

In our study, in addition to stable heavy and stable
problem drinking, new problem drinking and an
increase in weekly average drinking increased self-
certified sickness absence, suggesting that self-certi-
fied sickness absence also indicates early-onset of the
consequences of drinking. A previous study on the
day-to-day association of drinking and sickness
absence found that employees were more likely to be
absent from work the day after consuming alcohol
[27] and a Finnish study found that there was a weak
tendency of 1-day sickness absences to accumulate
near weekends [28]. These results suggest that in
addition to ill health, excess self-certified sickness
absence might be partly due to recovering from
drinking episodes. In an Australian study, 3.5% of
the studied employees reported missing at least one
work day because of alcohol use in the 3 months
prior to the survey [7]. The study also examined self-
reported sickness absence due to any illness, and
alcohol drinking was associated with an increased
level of all-cause sickness absence in addition to alco-
hol-related sickness absence.

Among women, a decrease in weekly average con-
sumption and among men a former problem drink-
ing increased self-certified sickness absence. These
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associations might be due to cutting down because of
health reasons, and, in line with this, adjusting for
health and health behaviours attenuated the associa-
tion between a decrease in weekly average drinking
and self-certified sickness absence. However, the
association of former problem drinking and self-
certified sickness absence remained, even after all
adjustments. Categorizing former problem drinking
is however complicated as the CAGE scale measures
lifetime problem drinking [20]. Former problem
drinkers might have a problem drinking history but
not be adverse drinkers during the follow-up survey.
Misinterpretation of the questionnaire is also possi-
ble and might bias the results.

Concerning medically confirmed sickness
absence, we found somewhat fewer associations, and
the associations found were mostly explained by the
covariates. Stable problem drinking and among
women also stable heavy drinking were associated
with an increase in sickness absence. These associa-
tions were explained by health behaviours and
health, suggesting that an increase in medically con-
firmed sickness absence was because of the drinkers’
ill health. Among women, increasing weekly average
drinking was associated with medically confirmed
sickness absence, and adjusting for health behav-
iours and health also attenuated this association.
Becoming a problem drinker during the follow-up
period was not associated with medically confirmed
sickness absence, suggesting that only prolonged
drinking serious in nature leads to increasing medi-
cally confirmed sickness absence.

Male former problem drinkers had elevated levels
of medically confirmed sickness absence. Also,
women who had decreased their weekly average
drinking had excess medically confirmed sickness
absence. Adjusting for health and health behaviours
attenuated these associations, suggesting that the
reason might be health problems among the reduc-
ers. Nevertheless, former problem drinking among
women was not associated with either increased
medically confirmed or self-certified sickness
absence. It might be that decreasing adverse drinking
habits contributed to restored health and work ability
and a former problem drinking was therefore not
associated with sickness absence.

Previous studies, including our own study using
the baseline survey data collected in 2000-2 linked to
register data for subsequent sickness absence, have
found that both non-drinkers and heavy drinkers
have more sickness absence than moderate drinkers
[3-5,9]. No clear explanation for this finding has
been established, and it has been hypothesized that
there are previous heavy drinkers [29] and people
abstaining due to health reasons in the non-drinker

category [30], or drinking might have health benefits
[16-18]. It is thus worth mentioning that in the pre-
sent study stable non-drinkers did not have an ele-
vated level of sickness absence, although among men
the point estimates were elevated. This suggests that
an increased rate of sickness absence among non-
drinkers might be rather due to selection than the
health benefits of moderate drinking. Our results are
therefore not fully in line with previous studies on
alcohol drinking and sickness absence, or studies on
changes in drinking habits and health with self-rated
health [17], general health [18], ischaemic heart dis-
ease [16] and mortality [16] as outcomes that sug-
gest stable moderate drinkers to have the best health.
Also, an Australian study did not find any association
between non-drinking and sickness absence. The
study, however, differed from others by using self-
reports about sickness absence during the 3 months
prior to the survey [7].

Compared with previous studies on drinking and
sickness absence, a major advantage of this study was
the possibility to examine associations between
changes in drinking habits and sickness absence using
a prospective design. However, we could not deter-
mine the timing of the changes in drinking habits
between the two measurement points. Further
strengths of our study include the use of different
measures of drinking habits and reliable, register-
based sickness absence data practically without drop-
out. The study included a relatively small number of
men, and men were somewhat less likely to partici-
pate, which limited the statistical power of the analy-
sis among men. A major limitation was drop-out,
which occurred mainly at baseline in 2000-2 and in
consenting to register linkage. To estimate the effects
of the drop-out rate, we checked the distributions of
drinking habits at baseline among all the participants
in the baseline data collection and the participants in
this study. Although there were no major differences
in the distributions, a healthy worker effect may have
diluted the results as the study population was
reduced due to non-response, deaths, retirement and
termination of work contract during the follow-up.
Having many medically confirmed sickness absences
was associated with lower study participation, which
might have further biased the results. However, we
found associations between drinking habits and sick-
ness absence in this modestly drinking study popula-
tion selected by twice agreeing to answer questionnaires
and consenting to data linkage to sickness absence
records. The true associations might be stronger than
those reported in this study. We expected the associa-
tions between alcohol drinking and medically certi-
fied sickness absence to be at least as strong as for
self-certified sickness absence. It might be that instead
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of the association being in fact stronger for self-
certified sickness absence, the selection by health sta-
tus may play a role. Selection by health status might
be stronger for medically confirmed sickness absence
than for self-certified sickness absence as medically
confirmed sickness absence in particular has been
found to be associated with poor health status.
According to the PAF values, problem drinking had a
stronger contribution to sickness absence than weekly
average drinking. The PAF values were rather small,
but this is partly due to the moderately drinking group
being so large.

To summarize, alcohol drinking was particularly
associated with self-certified sickness absence.
Stable problem drinking and, in addition, among
women stable heavy drinking also increased medi-
cally certified sickness absence but the associations
were mainly attenuated after adjusting for covari-
ates. Both increasing and decreasing drinkers were
at increased risk for self-certified and medically
confirmed sickness absence, probably reflecting
that changes in health status were behind changes in
drinking habits. Both weekly average drinking and
problem drinking were associated with sickness
absence, but the contribution of problem drinking
to the burden of sickness absence was stronger. In
this study changes in alcohol drinking were ana-
lysed, which is causally advantageous compared
with cross-sectional data. Changes in drinking hab-
its are important contributors to employee health,
which provides evidence for prevention of adverse
consequences of alcohol drinking. Preventing
adverse drinking habits among employees is likely
to support health and work ability and help reduce
sickness absence.
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