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Abstract

Background: Alcohol use disorders (AUDs) are associated with the highest all-cause mortality rates of all mental
disorders. The majority of patients with AUDs never receive inpatient treatment for their AUD, and there is lack of
data about their mortality risks despite their constituting the majority of those affected. Absenteeism from work
(sick leave) due to an AUD likely signals worsening. In this study, we assessed whether AUD-related sick leave was
associated with mortality in a cohort of workers in Germany.

Methods: 128,001 workers with health insurance were followed for a mean of 6.4 years. We examined the
associations between 1) AUD-related sick leave managed on an outpatient basis and 2) AUD-related psychiatric
inpatient treatment, and mortality using survival analysis, and Cox proportional hazard regression models (separately
by sex) adjusted for age, education, and job code classification. We also stratified analyses by sick leave related to
three groups of alcohol-related conditions (all determined by International Classification of Diseases o ed. (ICD-9)
codes): alcohol abuse and dependence; alcohol-induced mental disorder; and alcohol-induced medical conditions.

Results: Outpatient-managed AUD-related sick leave was significantly associated with higher mortality (hazard ratio
(HR) 2.90 (95% Confidence interval (Cl) 2.24-3.75) for men, HR 5.83 (Cl 2.90-11.75) for women). The magnitude of the
association was similar for receipt of AUD-related psychiatric inpatient treatment (HR 3.2 (CI 2.76-3.78) for men, HR

highest mortality.

reduce their risk of death.

6.5 (Cl 441-9.47) for women). Compared to those without the conditions, higher mortality was observed
consistently for outpatients and inpatients across the three groups of alcohol-related conditions. Those with
alcohol-related medical conditions who had AUD-related psychiatric inpatient treatment appeared to have the

Conclusions: Alcohol use disorder-related sick leave as documented in health insurance records is associated with
higher mortality. Such sick leave does not necessarily lead to any specific AUD treatment. Therefore, AUD-related
sick leave might be used as a trigger for insurers to intervene by offering AUD treatment to patients to try to
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Background

Alcohol use disorders (AUDs) are prominent causes of
morbidity and mortality, occurring in 4-9% of the popula-
tion in any given year [1] and accounting for about 5% of
all disability [2]. Alcohol-dependent patients have the
highest standardized mortality ratio of all patients who re-
ceive inpatient psychiatric treatment [3,4]. Reliability of
this estimate is low, because most individuals with AUDs
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receive no treatment for their disorder [5]. Past research
suggests that a major reason for this is that individuals
with AUDs do not perceive a need for treatment [6]. How
can these undetected cases be brought to light? A strong
indicator for the presence of an AUD is getting certified as
unfit for work because of an alcohol-related diagnosis.
Getting certified unfit for work is not necessarily followed
by a specific treatment intervention, but shows impair-
ment in social functioning typical for alcohol consumption
patterns that get out of hand. As outpatient diagnoses are
missing from most large epidemiological datasets, studies
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of the long-term outcome of these patients have been
scarce.

German statutory health insurance clients represent 90%
of the employed population and legislation ensures that
any illness diagnosed and all periods of work incapacity are
recorded and transmitted to the insurers. Workers who
call in sick need to obtain a doctor’s certificate by the third
day documenting the medical reason. This short interval
between falling ill and a mandatory doctor’s visit makes
the resulting insurer’s dataset suitable for studying out-
patient diagnoses and to evaluate, if case properties derived
from outpatient diagnoses are suited to trigger preventive
interventions. The fact that clients are typically insured for
long periods makes it possible to analyse the long-term
outcome in terms of mortality. A diagnosis is only re-
corded when and if patients got certified as unfit for work
and not if they are ill but never miss a day of work.

The International Classification of Diseases, 9 ed.
(ICD-9) used by insurers offers several diagnosis codes
that are not purely descriptive, but ask the physician to
make an assumption towards the cause of the illness.
These diagnosis descriptions typically contain the phrase
“induced by alcohol” (or similar attribution). While it is
known that alcohol-dependent patients often have medical
comorbidity and a high risk of dying from many diseases
[4], it is of interest whether these mental or medical disor-
ders induced by alcohol, which are only diagnosed if the
physician specifically considers an alcohol etiology, further
worsen the outcome.

We assessed whether AUD-related sick leave was asso-
ciated with mortality in a cohort of workers in Germany.
Finding an association would be the first step in determin-
ing whether such information might be used by insurers
to decrease morbidity and mortality associated with AUDs
among workers.

Methods
Data and subjects
Calculations were done on a dataset from the Mettmann
Regional Office of the AOK Rheinland (a German public
health insurance company), which contained the following
details of insured individuals: data on claims for work
incapacity, including diagnoses, duration of incapacity,
identities, age, sex, highest attained education, job code
classification and employment status (retired or employed)
and, if applicable, date of death. Workers who were absent
from work had to provide a medical certificate by the third
day of absence. All medical reasons for work incapacity
were passed on to the insurance company, which also
keeps accurate data about hospital admissions and dates
of death. The period of documentation extended from
January 1, 1987 to October 31, 1996.

Insured individuals were only included in the study if
they had been insured for a minimum period of 365 days
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and were 15 to 74 years old. Also, only subjects that
were under obligation to present a medical certificate if
they fell ill were included. This basically restricted the
sample to workers and employees. Excluded cases con-
sisted mainly of nonworking spouses, older retirees, and
children.

Independent variables
Subjects were considered to have an alcohol-related con-
dition if they had any of the following:

I. Alcohol use disorders
Alcohol dependence syndrome (ICD-9 303.x)
Nondependent alcohol abuse (ICD-9 305.0)
II. Alcohol induced mental disorders (ICD-9 291 .x)
III. Alcohol induced medical conditions:
Alcoholic gastritis (ICD-9 535.3)
Alcoholic fatty liver (ICD-9 571.0)
Acute alcoholic hepatitis (ICD-9 571.1)
Alcoholic cirrhosis of liver (ICD-9 571.2)
Alcoholic liver damage unspecified (ICD-9 571.3)
Alcoholic polyneuropathy (ICD-9 357.5)
Alcoholic cardiomyopathy (ICD-9 425.5)

The main independent variables of interest were
1) AUD-related sick leave managed on an outpatient basis
and 2) AUD-related psychiatric inpatient treatment. The
insured individuals were counted as a case of “outpatient
treatment” if at least one period of absence from work
resulting from the above alcohol-related conditions was
documented in the observation period, but no inpatient
psychiatric stay. A case of inpatient treatment was defined
by at least one inpatient psychiatric stay with one of the
above alcohol-related conditions documented (regardless
of whether it was preceded or followed by sick-leave ma-
naged as an outpatient). Inpatient psychiatric treatments
included treatments in specialist mixed neurological-
psychiatric departments and those that were started in
other medical clinics and led to the patient being trans-
ferred to inpatient psychiatric treatment.

Dependent variable
The dependent variable was death from any cause.

Analyses

Statistical analysis was performed with IBM SPSS® stat-
istical software, version 18. On a descriptive level, sur-
vival (mortality) was calculated and displayed using
Kaplan- Meier curves. Each insured individual was
included in the study with their own observation period
in days, the duration of their insurance. This insurance
time period ended either with the death of the subject or
because the time of observation ended. Employing Cox
proportional hazards regression models, the mortality
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risk of persons with “inpatient” or “outpatient” status
(AUD-related sick leave managed on an outpatient basis
and AUD-related psychiatric inpatient treatment) was
compared with the risk of the controls (those with no [out-
patient or inpatient] AUD-related sick leave). Previous
studies have shown a positive relationship between alco-
holism and employment for women [7,8]. Therefore, the
models were calculated separately for men and women and
controlled for age, education and job code classification.
Interactions between sex and the independent variables of
interest were calculated if variables of interest showed sig-
nificant differences in main effects models. We also strati-
fied analyses by sick leave related to the three groups of
alcohol-related conditions: alcohol abuse and dependence;
alcohol-induced mental disorder; and alcohol-induced
medical conditions. Legal basis of data transmission and
analysis was section 287 of the German Social Code Book
V. No individuals were examined. Therefore, ethics com-
mittee approval was not necessary.

Results

Characteristics of the sample

In total, the insurance records of 417,496 insured indivi-
duals were available. Of those, 4.837 had missing data,
102,102 had not been insured a minimum of 365 days,

Table 1 Descriptive statistics of the sample
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98.637 were under 15 or over 74 years of age, and 83.919
were clients who were not under any obligation to present
a medical certificate if they fell ill. The remaining 128,001
records were used for the analysis of mortality (Table 1).
The mean observation period was 6.4 years. The age and
sex distribution as well as the proportion of employees in
the sample were consistent with the distribution of
employees with statutory health insurance in Germany
during the period of observation [9].

AUDs and mortality
The numbers of subjects, years of observation, and num-
ber and proportion who died appear in Table 2.

Kaplan Meier curves appear in Figure 1 for those with
AUD-related psychiatric inpatient treatment, AUD-
related sick leave managed on an outpatient basis and
for controls who experienced neither. Curves are strati-
fied by sex. Women appear to have better survival than
men, and men and women with either inpatient or out-
patient treatment have worse (though similar to each
other) survival than those with no AUD-related sick
leave. Results were similar for curves displaying survival
of those with and without sick leave and inpatient treat-
ment related to alcohol-induced mental disorders and
medical conditions Figures 1, 2 and 3.

Variable Value

Observed cases

Mean observation period 2350 days (6.4 years)

128,001 (all employed persons)

Sex male 85,502 66.8%
female 42499 33.2%
Age Point of observation during study period Start End
Mean 3499 4167
Standard deviation 1236 13.58
Minimum 15 16
Maximum 64 74
Education General school certificate
(9 years of schooling) 40,498 31.6%
Intermediate secondary school certificate
(10 years of schooling) 52,208 40.8%
Qualifying high school degree
(13 years of schooling) 2,786 2.2%
University degree 1,090 0.9%
Not known 29,271 22.9%
Job code classification Occupations with little or no qualification 57,097 57.9%
Qualified manual occupations, skilled workers 28,778 29.1%
Qualified white-collar occupations 11,700 11.9%
Middle-management and management positions 1,155 1.2%
Not known 29,271 22.9%
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Table 2 Mortality of workers stratified by sex, alcohol-related diagnoses and AUD-related sick leave treatment received

Early mortality

Sex

Men

Women

Both

Alcohol-related condition

Alcohol use disorder

Controls

Alcohol induced mental
disorders

Controls

Alcohol induced medical
conditions

Controls

Alcohol use disorder

Controls

Alcohol-related mental
disorders

Controls

Alcohol induced medical
conditions

Controls

Alcohol use disorder

Controls

Alcohol-related mental
disorders

Controls

Alcohol induced medical
conditions

Controls

Type of
treatment®

Outpatient
treatment

Inpatient
treatment

None

Outpatient
treatment

Inpatient
treatment

None

Outpatient
treatment

Inpatient
treatment

None

Outpatient
treatment

Inpatient
treatment

None

Outpatient
treatment

Inpatient
treatment

None

Outpatient
treatment

Inpatient
treatment

None

Outpatient
treatment

Inpatient
treatment

None

Outpatient
treatment

Inpatient
treatment

None

Outpatient
treatment

Inpatient
treatment

None

Years of
observation
5106

12663

551130
5637

2068

561194
1324

1643

565932
962

2061

283141
1331

515

284318
181

321

285662
6068

14724

834271
6968

2583

845512
1505

1964

851594

Number of
subjects
670

1594

83238
694

260

84548
168

216

85118
127

268

42104
156

64

42279
22

40

42437
797

1862

125342
850

324

126827
190

256

127555

Number of
deaths

59

166

2466
85

87

2519
25

35

2631

587
67

3085
28

38

3281

Deaths per 1000 years of
observation

11.6

131

45
15.1

421

45
189

46
83

136

20
83

311

20
16.6

93

2.1
1.0

13.2

36
138

399

36
186

19.3

39

*Qutpatient treatment = Alcohol-use-disorder (AUD)-related sick leave managed on an outpatient basis. Inpatient = AUD-related psychiatric inpatient treatment.
None=Neither outpatient or inpatient treatment.
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Figure 1 All-cause mortality - Kaplan-Meier curves of patients with alcohol use disorder vs. controls.

Unsurprisingly, patients in almost all strata who had
alcohol-related conditions and sick leave had higher
mortality (see Table 3). Alcohol use disorders were the
most frequent of all alcohol-related diagnoses (Table 2).
Men and women who received inpatient psychiatric
treatment for alcohol-induced medical conditions had
the highest relative hazard of mortality, although con-
fidence intervals overlapped with those for alcohol-
induced mental disorders. In general, women with
alcohol-related sick leave had a greater relative hazard of
death than men, but this sex-interaction was significant
only for receipt of AUD-related psychiatric inpatient
treatment.

Discussion
The main findings are that workers with alcohol-related
sick leave and either outpatient or inpatient psychiatric
management have higher mortality than workers who do
not. Additional analyses suggest that the relative hazard is
greater for women, and for those who receive inpatient
treatment associated with alcohol-related medical condi-
tions. Hazard ratios for alcohol-induced mental disorders
were also often higher than those for AUDs alone though
confidence intervals overlapped.

Among those with AUD-related sick leave, whether in-
patient psychiatric care was applied or not did not seem

to have an influence on mortality. A clear protective ef-
fect of inpatient treatment on mortality could not be
seen, but neither could a significantly higher mortality
in inpatients. This is slightly counter-intuitive, as one
would have expected a higher mortality in psychiatric
inpatients, following the train of thought that these
patients should be more strongly affected than those
who are in outpatient treatment. On the other hand, a
protective effect might also have been expected if in-
patient treatment for alcohol addiction was more effec-
tive in causing prolonged abstinence.

Alcohol consumption has a strong effect on work per-
formance and is thus strongly associated with job loss
[10]. It has also been proven that job loss is associated
with increased frequency of alcohol addiction [11]. When
combining this information with the fact that employment
in itself is a deterrent for seeking inpatient treatment [12],
it is not surprising that the employed are a minority, about
20%, among alcohol addicted inpatients [13].

Many studies show a U- or J-shaped relationship bet-
ween alcohol intake and mortality [14]. High alcohol in-
take is strongly associated with both elevated mortality
[14,15] and absence from work [16-18]. Sickness absence
from work is a predictor of mortality [19]. To our know-
ledge, mortality rates of those who have periods of sick
leave due to AUDs without seeking inpatient treatment
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Figure 2 All-cause mortality - Kaplan-Meier curves of patients with alcohol induced mental disorders vs. controls.

have not been published, although those patients are the
vast majority of those affected by AUDs [20]. Most
authors who compare diagnosis-specific sickness absence
from work do not differentiate between the psychiatric
diagnoses or whether patients receive additional inpatient
treatment or not [21-23]. It has previously been suggested
that absence from work due to a psychiatric disorder may
help to identify individuals at risk of premature mortality
and serve to monitor workers” health [23]. Results of this
study support this finding.

Published results for excess mortality of patients who
receive inpatient treatment for AUDs in a similar study
setting [4] were comparable to those in this study. Morta-
lity rates published by other authors were lower when a
shorter follow-up period was used [24] and when the diag-
nosis was made independently of a form of treatment [25].

Alcohol use disorders are among those psychiatric dis-
orders with the highest mortality and impact on public
health [4,24-27]. For inpatient men, a standardized mor-
tality ratio (SMR) of 3.64 could be shown, while female
patients had an SMR of 3.58 for mortality due to natural
causes [4]. It can be replicated that both genders have ex-
ceptionally high excess mortality due to homicide, suicide,
and accidents [3,28,29], up to an almost 17-fold increase.
Notable gender differences are in the area of accidents

[29] and suicides [27], for which women appear to have a
higher risk. This study replicated the SMR for men, but
we found a higher mortality for women than did previous
authors. This may partly be due to the sampling employed
in this study. By studying only workers and employees, the
sample does not represent all women. Employed women
have a more healthy lifestyle than unemployed women
[30]. Better health of those who work can also be assumed.
Nevertheless, given traditional western role models, em-
ployed women may find themselves under more stress
than men when they have greater household responsibil-
ities as well [31]. As men outnumbered women in the
sample by 2:1, it is likely that selection mechanisms added
to the possibly higher relative mortality among alcohol-
addicted women in the sample.

Strengths and weaknesses

Main strengths of this study are the large sample size, lon-
gitudinal data, and the fact that the study design allowed
to calculate mortality outcomes for workers. A main weak-
ness is under-diagnosis, which likely means that the mor-
tality is underestimated and that the study is biased
towards the null hypothesis. Among inpatients, a more se-
vere addiction could have been assumed if they had
alcohol-induced medical or mental conditions. Therefore,
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higher mortality in this substratum was not surprising.
Still, the heterogeneity of this group limits the usefulness
of “alcohol-related mental disorders” and “alcohol-related
medical conditions” as surrogate parameters for severity
and need for life-saving interventions.

Effects of psychiatric illness on mortality need to be
discussed with caution, especially when they rely on out-
patient diagnoses. Special consideration must be given
to the circumstances under which the diagnoses were
made for the purpose of this study. Strong under-
reporting has to be taken into account in the outpatient
setting. One has to expect that a doctor would have
regarded an employee unfit for work because of an AUD
only if the addiction was unmistakeable. Alcohol use dis-
orders are associated with embarrassment, especially if it
causes reduced performance in the workplace. There-
fore, doctors may have tended to make a less stigmati-
zing diagnosis if at all possible. Although this limits the
usefulness of sick leave data, it makes the parameter not
entirely unsuitable. Missing a day of work is a clearly
defined index event. Also, one has to ask what other par-
ameter would indicate an alcohol problem getting out of
hand other than a doctor’s diagnosis. Reduced social
functioning is a factor of harmful use or addiction both
in revision 9 and 10 of the International Classifications
of Diseases, and that includes missed days at work.

Apart from this, the nature of the alcohol problems of
workers and employees may be somewhat different from
those of unemployed people. While it may be assumed
that the unemployed have a greater risk of developing an
alcohol problem that gets out of hand, it is unclear how
to reach such people if they have no necessity to contact
a doctor until complications from alcohol consumption
are grave. In addition, the descriptive statistics of the
sample suggests that blue-collar workers may have been
over-represented in the sample. This limits the applica-
tion of our results to employees as a whole.

Most published studies did not discern between psychi-
atric inpatient stays and inpatient stays as a whole. In par-
ticular, the large epidemiological Scandinavian studies rely
solely on register data, which only reflects inpatient stays
[3,4,27]. As a result, previously published mortality esti-
mates have to be interpreted with the limitation that it
remains unknown whether patients had a specific thera-
peutic intervention for their psychiatric diagnosis. Addi-
tionally, those who were solely outpatients are mostly not
included in those studies. It is understandable from the
perspective that this data simply does not exist in most
epidemiological datasets, but the approach has its limita-
tions, as it is known that the majority of alcohol-addicted
patients never get admitted to an inpatient facility [32,33].
Even in our study, we saw that a large number of patients
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Table 3 Mortality of alcohol use disorder, alcohol induced mental disorder and alcohol induced medical condition-
related sick leave managed as an outpatient or by psychiatric inpatient treatment

Gender lliness

Type of treatment **

Hazard ratio*

Confidence interval

Men Alcohol addiction and misuse

Alcohol induced mental disorders

Alcohol induced medical conditions

Women Alcohol addiction and misuse

Alcohol induced mental disorders

Alcohol induced medical conditions

Both Alcohol addiction and misuse

Alcohol induced mental disorders

Alcohol induced medical conditions

Outpatient only
Inpatient
Outpatient only
Inpatient
Outpatient only
Inpatient
Outpatient only
Inpatient
Outpatient only
Inpatient
Outpatient only
Inpatient
Outpatient only
Inpatient
Outpatient only
Inpatient
Outpatient only

Inpatient

290 224-375
3231t 276-378
414 279-6.13
452 324-631
296 238-367
635 5.13-7.87
583 290-11.75
646 T 441-947
875 2.81-27.22
3.10 1.00-9.66
418 230-7.60
882 536-14.53
346 271-441
3.85 1T 333-445
488 3.37-7.09
474 345-654
337 275-4.13
7.04 579-858

* Hazard ratios adjusted for age, education, job code classification.

**Qutpatient treatment = Alcohol-use-disorder (AUD)-related sick leave managed on an outpatient basis. Inpatient = AUD-related psychiatric inpatient treatment.

None=Neither outpatient or inpatient treatment.
"TDenotes a statistically significant gender interaction (HR 2.16, Cl 1.43-3.25).

diagnosed with alcohol addiction and misuse or an
alcohol-induced medical or mental condition never
received treatment in a psychiatric hospital. In
addition, there is strong social inequality in the
utilization of in- and outpatient treatment for addic-
tion, with those subjects of higher social status avoid-
ing psychiatric inpatient hospitalization [34]. The
selection mechanisms at work for inpatient psychiatric
treatment may explain why the authors could not find
a relevant difference in mortality when outpatient and
inpatient groups were compared.

However, the biggest problem with the dataset is
that the majority of alcohol-addicted patients are not
diagnosed as such [35]. Therefore, the impact of alco-
hol addiction on a society as a whole cannot be
derived from these results. Employee assistance pro-
grams (EAPs) may be more sensitive and more effec-
tive, but routine data analysis for the index events
defined in this study has the great advantage, in that
all clients can be screened regardless of whether EAP
programs exist at a given workplace. Confidentiality
rules out that insurers pass their knowledge of index
events to EAPs, but it is self-evident that the best
results may be achieved by employers, health insurers,
and therapeutic personnel working together when ad-
diction surfaces in a work context.

Conclusions

These results indicate that missed days at work because
of AUDs is associated with mortality. The implications
of these results are that health insurance data on
alcohol-related conditions associated with sick leave
might be useful for identifying people who might not
otherwise come to clinical attention. General practi-
tioners should consider whether more intensive multi-
disciplinary treatment is warranted if a patient presents
with the request to be certified as unfit for work and the
doctor diagnoses an alcohol-related problem as causative.
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