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Abstract
Objective: The objective of this study was to analyze motivation to change drinking behavior and motivation to seek help in general hospital
inpatients with problem drinking and alcohol-related diseases.
Method: The sample consisted of 294 general hospital inpatients aged 18–64 years. Inpatients with alcohol-attributable disease were
classified according to its alcohol-attributable fraction (AAF; AAF=1, AAFb1 and AAF=0). Baseline differences in alcohol-related variables,
demographics and motivation between the AAF groups were analyzed. Furthermore, differences in motivation to change, in motivation to
seek help and in the amount of alcohol consumed from baseline to follow-up between the AAF groups were evaluated.
Results: During hospital stay, motivation to change was higher among inpatients with alcohol-attributable diseases than among inpatients
who had no alcohol-attributable diseases [F(2)=18.40, Pb.001]. Motivation to seek help was higher among inpatients with AAF=1 than
among inpatients with AAFb1 and AAF=0 [F(2)=21.66, Pb.001]. While motivation to change drinking behavior remained stable within 12
months of hospitalization, motivation to seek help decreased. The amount of alcohol consumed decreased in all three AAF groups.
Conclusions: Data suggest that hospital stay seems to be a “teachable moment.” Screening for problem drinking and motivation
differentiated by AAFs might be a tool for early intervention.
© 2010 Elsevier Inc. All rights reserved.
Keywords: Motivation; Alcohol-related diseases; Alcohol-attributable fractions; General hospital

1. Introduction
In general hospitals, inpatients with problem drinking are
frequently found to have alcohol-related diseases. A study
conducted in Germany showed that 21% of the inpatients of
one general hospital were treated for alcohol-related diseases
[1]. Data of a study conducted by Jarque-Lopez et al. [2]
revealed that 24% of the inpatients of a general hospital unit
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for internal medicine in Spain were admitted due to alcoholrelated disorders. In a study in Canada, 33.8% of malignant
neoplasms and 57.9% of neuropsychiatric conditions in the
male adult population were attributable to alcohol [3].
Due to the high proportion of general hospital inpatients
with alcohol-attributable diseases, there is a need for
appropriate treatment for three reasons. First, alcohol
problem drinking may be expected to be practiced again
after discharge. Second, alcohol problem drinking may lead
to hospital readmission due to accompanying health
problems. Third, being hospitalized due to alcohol-attributable disease may be a motivator to change problem drinking.
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Therefore, the hospital stay may be used for providing a brief
intervention based on the inpatients' alcohol problem and
motivational level.
From the point of view of hospital care and public health,
it is important to find ways to screen for problem drinking in
a time-saving manner. One opportunity to add to screening
and early intervention according to alcohol problems might
be to use routine treatment diagnoses classified by alcoholattributable fractions (AAFs). Diseases may be classified
according to their AAFs into two groups [4]: (a) diseases
totally attributable to alcohol by definition (AAF=1; e.g.,
alcoholic neuropathy or alcoholic gastritis) and (b) diseases
partially attributable to alcohol (AAFb1; e.g., esophageal
cancer or hypertension). AAFs have been defined as the
proportion by which disease cases, injury events or deaths
would be reduced if alcohol use and misuse were eliminated
among the population [5]. Specific AAFs have been found
by analyzing survey data on per-capita alcohol consumption
and relative risks for chronic diseases and injuries [6]. AAFs
may be used for screening and counseling purposes.
Data on alcohol-related diseases provided so far by
general hospitals have been largely limited to inpatients with
alcohol dependence or alcohol abuse according to Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV) criteria [7]. However, the majority of
general hospital inpatients with alcohol-attributable diseases
are drinking an amount that is a risk for their health, but
without fulfilling the criteria for alcohol dependence or
abuse. Several definitions have been suggested for risky
drinking. According to the definition of the British Medical
Association (BMA) [8], an average daily alcohol consumption of more than 20 g for women and more than 30 g for
men is regarded as risky drinking. Problem drinking may be
defined as including risky drinking, as well as alcohol use
disorders, according to DSM-IV criteria.
When screening for alcohol problem drinking and
providing advice, inpatients' motivation to change drinking
behavior and motivation to seek help for alcohol problems
are important to consider. However, little is known about that
among inpatients with problem drinking [9,10].
According to the Transtheoretical Model of Behavior
Change (TTM), motivation to change drinking behavior may
be conceptualized as a process differentiating the precontemplation, contemplation, action, preparation and maintenance stages [11]. Individuals in the precontemplation stage
are either ignorant of their drinking problem or unwilling to
change drinking. In the contemplation stage, individuals
think seriously about change and evaluate the pros and cons
both of the problem behavior and the change. Individuals in
the preparation stage intend to take action in the immediate
future, while individuals in the action stage modify their
behavior or environment in order to overcome their problem.
The maintenance stage is characterized by stabilizing
behavior change and avoiding relapse.
From motivation to change, motivation to seek formal
help for alcohol problems is distinguished. Motivation to
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seek help can also be described using the stage model of
behavior change. Freyer et al. [12] demonstrated that
motivation to change drinking behavior and motivation to
seek help were distinct, albeit positively correlated, measurement constructs among high-risk drinkers. Although
several criticisms of the TTM's theoretical aspects have been
published, it has been proven particularly practicable in
medical settings where its advantage of saving time is of
particular note (cf., meta-analysis by Noar et al. [13]).
Previous studies on motivation and alcohol-related
diseases contain several limitations. First, only specific
diseases or injuries were considered as trauma [14].
Second, data were limited to alcohol-dependent individuals
[15] or to special wards as emergency departments [16].
Third, the study design was cross-sectional and used small
samples [9].
To our knowledge, there has been no study providing
data on motivation and alcohol-related diseases that
encompasses the following criteria: (a) focusing on any
alcohol-related diseases; (b) providing data from general
hospitals, including a variety of clinical wards; (c) including
individuals with alcohol dependence, alcohol abuse and
risky drinking; and (d) using longitudinal data. The aims of
the present study were to investigate, first, whether having
an alcohol-attributable disease may have an impact on the
motivation to change problem drinking and on the
motivation to seek help for alcohol problems and, second,
whether the degree to which diseases are attributable to
alcohol may have an impact on the motivation to change
problem drinking and on the motivation to seek help for
alcohol problems. To achieve these aims, we utilized data
from general hospital inpatients with problem drinking and
alcohol-related diseases.
2. Methods
2.1. Sample recruitment
Data for this study were collected as part of the study
‘Early Intervention in General Hospitals’ (NCT 00423904,
Research Collaboration on Early Substance Use Intervention,
EARLINT) between April 28, 2002 and June 30, 2004 at
four general hospitals in Mecklenburg-Western Pomerania,
Germany. These four hospitals provide medical care for
198,745 inhabitants in the comprised geographical region
[17]. A total of 29 wards, including internal medicine,
surgical medicine, dermatology and orthopedic wards, as
well as ear, nose and throat units, were included. Recruitment
is described in more detail elsewhere [18].
Among consecutively admitted inpatients aged between
18 and 64 years and with a minimum stay of 24 h, 14,322
were screened using the German adaptation of the Alcohol
Use Disorders Identification Test (AUDIT) [19] and the
Luebeck Alcohol Dependence and Abuse Screening Test
[20], with 8 or more points and 2 or more points,
respectively, indicating a positive screening result. This
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was obtained for 2337 inpatients. They were asked for
further study participation. Those giving informed consent
were then assessed with respect to a diagnosis of alcohol use
disorders according to DSM-IV [7] using the alcohol section
of the German adaptation of the computerized MunichComposite International Diagnostic Interview (M-CIDI)
[21,22]. The alcohol section of the M-CIDI provides a
lifetime diagnosis of alcohol abuse and dependence and
whether the criteria for alcohol abuse or dependence have
been fulfilled during the last 12 months prior to the
interview. At-risk drinking was defined following the
recommendations of the BMA [8] using data on inpatients'
average daily alcohol consumption in the last 12 months
prior to the interview. According to Babor and Grant [23],
another criterion for risky drinking was heavy episodic
drinking, which was assessed with the question ‘How often
within the past 12 months did you drink five (for women) or
eight (for men) drinks on one occasion?’ One standard drink
corresponded to approximately 12 g of pure alcohol.
Inpatients reporting at least two-times-per-month drinking
above the criterion were also considered risky drinkers. With
the use of the M-CIDI, 26.0% (n=608) were classified as
false positives, 19.2% (n=448) met criteria for lifetime
alcohol dependence but not in the past 12 months and 54.8%
(n=1281) were considered current alcohol problem drinkers
(alcohol dependence, alcohol abuse or risky drinking). Of
these, 91.0% (n=1166) gave informed consent for further
participation in an intervention study. The patients received
motivational-interviewing-based counseling [24] either by a
specialized liaison service or by hospital physicians, or
received hospital treatment as usual without additional
counseling. As we aimed to investigate the natural course
of motivation to change and the natural course of motivation
to seek help, we only used inpatients from the treatment-asusual group (n=446). One year later, follow-up interviews in
which 312 subjects (70.0% of eligible participants) took part
were conducted. Of the 312 individuals with follow-up data,
18 lacked hospital diagnoses. These cases were excluded
from our analyses, leaving 294 individuals for the resulting
analytical sample.
2.2. Hospital diagnoses
To classify inpatients into three groups of AAFs, we used
one routine principal diagnosis and one routine secondary
diagnosis of the hospital for each inpatient. The diagnoses
were based on International Classification of Diseases,
Tenth Revision (ICD-10) [25]. Classification of the hospital
diagnoses was performed according to their relation to
alcohol following the approach of Rehm et al. [6]. ICD-10
codes indicating diseases that are 100% attributable to
alcohol by definition were assigned an AAF of 1 (AAF=1).
ICD-10 codes indicating diseases that are partially attributable to alcohol were assigned an AAF of less than 1 (AAFb1).
Diseases with no relation to alcohol or diseases where alcohol
was found to have potentially a preventive effect (e.g.,
diabetes mellitus) [26] were assigned an AAF of 0.

2.3. Measures
The Readiness to Change Questionnaire (RCQ) [27] was
used to assess motivation to change. It was developed as a
short measure of the general stages of change. It consists of
12 items, four for each scale, representing precontemplation
(e.g., “Drinking less alcohol would be pointless for me”),
contemplation (e.g., “My drinking is a problem sometimes”) and action (e.g., “I am trying to drink less than I
used to”). The 5-point Likert scale ranges from strongly
disagree (−2) to strongly agree (2). The quick method
allocates individuals to three stages (precontemplation,
contemplation and action) based on the highest scale
scores. In the case of between-scale ties, individuals are
allocated to the higher motivational stage. Heather et al.
[28] reported a good validity of the RCQ in predicting
behavior change over time.
The Treatment Readiness Tool (TReaT) [12] was
administered to assess motivation to seek formal help for
alcohol problems. It is a short reliable measure based on the
stages of change of the TTM [29,30]. It has 12 items, four
for each readiness scale: precontemplation (e.g., “I do not
think that other people can help me”), contemplation (e.g.,
“I eventually may want help but not now”) and preparation
(e.g., “I have decided to seek appropriate treatment”). The
instruction refers to formal help for alcohol-related
problems (including both professional treatment and selfhelp groups) on a dichotomous item response scale (true/not
true). In conformity with the quick method of the RCQ [27],
subjects are allocated to stages based on their highest scale
score. In case of between-scale ties, subjects are allocated to
the one further along on the motivational process. In the
case of zero scores on all three scales, participants are
assigned to precontemplation [31]. In contrast to persons in
precontemplation or contemplation stage, persons in
preparation stage intend to utilize formal help.
Alcohol consumption was assessed using the quantity–
frequency questions of the M-CIDI. We did not use standard
drinks to assess the quantity of alcohol consumption.
Instead, an open question assessed the quantity of alcohol
consumed on a typical drinking day, which was converted
(beverage specific) into index units (one unit corresponded
to 9 g of pure alcohol). Frequency was assessed using five
categories: almost daily, three to four times a week, one to
two times a week, one to three times a month and less than
once a month. A quantity–frequency index was computed
using the mean of the frequency categories. Outliers
regarding daily alcohol consumption were determined
using the mean plus three standard deviations (mean+3
S.D.). Cases above the threshold values of 500.41 g at
baseline (seven outliers) and 346.54 g on follow-up (four
outliers) were assigned these scores as maximum consumption. Due to skewed data, the variable was log transformed
for analyses. The following demographics were assessed:
age, having an intimate partner, having own children,
employment status and school education.
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2.4. Data analysis
Descriptive statistics and three one-way analyses of
variance (ANOVA) with repeated measures adjusted for
differences between the AAF groups at baseline were
conducted using STATA Version 10 (StataCorp., College
Station, TX). As the complex sampling strategy in this study
required adjustments in calculating standard errors, all
analyses were calculated using svyset commands, with
hospital (n=4) as strata and ward (n=29) as primary sampling
unit. Svyset in STATA allows considering sample survey
data with cluster sampling, as used in this study. With the use
of ANOVA and chi-square statistics, group differences in
alcohol-related variables, demographics, motivation to
change and motivation to seek help between inpatients
with diseases with AAF=1, inpatients with diseases with
AAFb1 and inpatients with diseases with AAF=0 were
analyzed. To identify group differences, we conducted
Scheffé post hoc analyses for continuous variables. Two
repeated-measures ANOVA adjusted for age, gram of
alcohol per day, smoking, having own children, employment
status and hospital were used to verify significant differences
in motivation to change and motivation to seek help across
time. To analyze differences in average daily alcohol
consumption across time, another repeated-measures
ANOVA, adjusted for age, smoking, having own children,
employment status and hospital, was conducted. Individuals
with missing values were deleted listwise.

3. Results
3.1. Description of the total sample
Ninety-one percent (n=268) of the inpatients were male,
and the mean age was 40.59 years (S.D.=11.97). Thirty-one
percent of the inpatients suffered from a disease with
AAF=1, and 19% had a disease with AAFb1. Among the
sample, 50% were alcohol dependents, 12% were alcohol
abusers and 38% were risky drinkers.
The frequent diseases of inpatients according to ICD-10
[25] are displayed in Table 1. Regarding the principal
diagnosis and the secondary diagnosis, the most common
disease groups were injury and poisoning, mental and
behavioral disorders, and diseases of the circulatory system.
3.2. Characteristics of the AAF groups at baseline
Table 2 depicts the characteristics of the AAF groups
regarding alcohol-related variables and demographics at
baseline. Significant differences were found for all variables,
except school education and having an intimate partner.
Inpatients with AAF=1 reported a higher average alcohol
consumption than those with AAF=0. Compared to
inpatients with AAFb1 and AAF=0, those with AAF=1
included the highest proportion of jobseekers and current
smokers. Inpatients with AAFb1 were older, and more of
them had children than inpatients in the other groups.
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Table 1
Occurrence of diseases of inpatients according to ICD-10
Disease categories

Certain infectious and parasitic diseases
Neoplasms
Endocrine, nutritional and metabolic diseases
Mental and behavioral disorders
Diseases of the nervous system
Diseases of the circulatory system
Diseases of the respiratory system
Diseases of the digestive system
Diseases of the skin
Diseases of the musculoskeletal system
Injury, poisoning
Others

Principal
diagnosis

Secondary
diagnosis

n

%

n

%

3
15
2
60
6
28
14
21
8
16
65
20

1.2
5.8
0.8
23.3
2.3
10.9
5.4
8.1
3.1
6.2
25.2
7.7

1
9
16
63
8
33
13
38
5
6
41
20

0.4
5.6
6.3
24.9
3.2
13.0
5.1
15.0
2.0
2.4
16.2
5.9

3.3. Motivation to change and motivation to seek help
at baseline
Baseline differences in motivation to change and
motivation to seek help between the AAF groups are
shown in Table 3. The three groups differed significantly in
motivation to change and in motivation to seek help.
Regarding motivation to change, the highest proportion of
inpatients with AAF=1 were found to be in contemplation
stage, while the highest proportion of inpatients with AAFb1
were found to be in action stage. Among inpatients with
AAF=0, the highest proportion was found to be in
precontemplation stage. Regarding motivation to seek help,
the highest proportion of inpatients with AAF=1 were found
to be in preparation stage, and the highest proportion of
inpatients with AAFb1 and AAF=0 were found to be in
precontemplation stage.
3.4. Motivation to change and motivation to seek help
across time
The distribution of motivation to change and motivation
to seek help in the AAF groups at baseline and on follow-up
is displayed in Table 4. Motivation to change and motivation
to seek help were used as continuous variables, with larger
means indicating higher motivation. Two repeated-measures
ANOVA were conducted to analyze differences in motivation to change and in motivation to seek help across time
between the three groups. Corresponding to motivation to
change drinking behavior, we analyzed changes in daily
alcohol consumption.
3.4.1. Motivation to change
Motivation to change did not significantly change across
time in any of the three AAF groups [F(1)=0.21, P=.64]. We
observed a main effect for group [F(2)=18.40, Pb.001]
indicating that motivation to change differed between the
three AAF groups, with inpatients with AAF=1 and AAFb1
having a larger mean at both time points than inpatients with
AAF=0. The Group×Time interaction was nonsignificant
[F(2)=3.05, P=.05].
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Table 2
Characteristics of the sample at baseline based on groups with different AAFs of hospital diagnosesa
Variables
b

Age [mean (S.D.)]
Grams of alcohol per day [mean (S.D.)]c
Smoking status (%)
Current
Former
Never
Has intimate partner (% yes)
Has own children (% yes)
Employment status (%)
Job-seeking
Full time or part time
Others (e.g., retired, housewives)
School education (%)
b10 years
10–11 years
N11 years

n

AAF=1

n

AAFb1

n

AAF=0

Design-based F (df)

P

90
84

42.63 (7.35)
152.99 (125.81)

55
54

45.22 (11.23)
114.02 (121.25)

149
147

37.64 (13.63)
81.05 (103.75)

8.50 (2, 27)
12.64 (2, 27)d

b.01
b.001

77
5
7
47
61

86.5
5.6
7.9
56.0
68.5

33
14
7
34
42

61.1
29.9
13.0
64.2
76.4

108
29
12
83
84

72.5
19.5
8.1
58.9
56.8

51
17
19

58.6
19.5
21.8

27
15
13

49.1
27.3
23.6

55
60
32

37
45
6

42.1
51.1
6.8

20
24
9

37.7
45.3
17.0

54
70
24

4.02 (3.28, 81.90)

b.01

0.48 (1.71, 42.69)
3.83 (1.87, 46.82)

NS
b.05

37.4
40.8
21.8

3.05 (3.18, 79.58)

b.05

36.5
47.3
16.2

0.93 (3.60, 90.11)

NS

NS, not significant.
a
Using svyset commands (strata=hospital; primary sampling unit=clinical wards).
b
Scheffé test shows AAF=1, AAFb1NAAF=0.
c
Scheffé test shows AAF=1NAAF=0.
d
Due to skewed data, the variable was log transformed for analysis.

3.4.2. Motivation to seek help
Motivation to seek help significantly decreased in the
three AAF groups across time [F(1)=21.03, Pb.001]. There
was a significant main effect for group [F(2)=21.66, Pb.001]
indicating that motivation to seek help differed between the
three AAF groups, with inpatients with AAF=1 having a
larger mean at both time points than inpatients with AAFb1
and AAF=0. The Group×Time interaction was nonsignificant [F(2)=1.08, P=.34].
3.4.3. Daily alcohol consumption
The average daily alcohol consumption significantly
decreased in the three AAF groups across time [F(1)=52.37,
Pb.001]. There was a significant main effect for group
[F(2)=2.87, Pb.05] indicating that the average daily alcohol
consumption differed in the three AAF groups, with inpatients
with AAF=1 having a larger mean at both time points than
inpatients with AAFb1 and AAF=0. A significant Group×Time interaction [F(2)=3.80, Pb.05] indicating different time
courses in the AAF groups was observed.

4. Discussion
The main findings of our study are as follows. First, the
three AAF groups differed significantly in motivation to
change and in motivation to seek help while hospitalized,
indicating that motivation and the degree to which
diseases are attributable to alcohol are positively associated. Second, motivation to change remained at the same
levels after 12 months in the three AAF groups, while
motivation to seek help decreased. Third, inpatients in all
three AAF groups decreased their alcohol consumption
within 12 months after hospitalization.
The high proportion of inpatients in precontemplation
stage in terms of motivation to change and motivation to seek
help among those with AAF=0 on hospitalization might be
explained by the fact that these inpatients do not suffer from
health consequences due to their alcohol consumption. As
they have not yet suffered from alcohol-related health
consequences, they are possibly not aware of their problem
drinking or they neglect it. Therefore, they are neither

Table 3
Motivation to change (RCQ) and motivation to seek formal help (TReaT) at baseline based on groups with different AAFs of hospital diagnosesa

RCQ (column %)
Precontemplation
Contemplation
Action
TReaT (column %)
Precontemplation
Contemplation
Preparation
a

AAF=1

AAFb1

AAF=0

11 (12.2)
47 (52.2)
32 (35.6)

10 (18.2)
19 (34.6)
26 (47.3)

60 (40.3)
46 (30.9)
43 (28.9)

6.71 (3.46, 96.99)

b.001

20 (22.7)
17 (19.3)
51 (58.0)

26 (48.2)
11 (20.4)
17 (31.5)

89 (60.5)
39 (26.5)
19 (13.0)

16.17 (3.53, 98.93)

b.001

Using svyset commands (strata=hospital; primary sampling unit=clinical wards).

Design-based F (df)

P
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Table 4
Motivation to change, motivation to seek help and average daily alcohol
consumption at baseline and on follow-up in the AAF groups
n

Baseline
Mean

Follow-up
S.D.

Mean

S.D.

a

Motivation to change
AAF=1
74
2.20
AAFb1
51
2.33
AAF=0
140
1.88
Motivation to seek helpa
AAF=1
77
2.32
AAFb1
49
1.84
AAF=0
137
1.52
Daily alcohol consumptionb
AAF=1
80
149.95
AAFb1
53
115.66
AAF=0
141
75.83

0.66
0.74
0.82

2.34
2.33
1.64

0.80
0.86
0.78

0.83
0.90
0.71

1.96
1.46
1.32

0.91
0.71
0.57

121.80
121.81
94.08

61.83
44.98
48.51

94.72
69.04
58.93

Data are adjusted means.
a
Adjusted for age, gram of alcohol per day, smoking, having own
children, employment status and hospital.
b
Adjusted for age, smoking, having own children, employment status
and hospital.

motivated to change their drinking behavior nor motivated to
seek help.
The highest proportion of inpatients with AAFb1 were
found to be in the action stage to change drinking behavior
on hospitalization. This finding suggests that these inpatients might be aware of their disease being associated with
their alcohol consumption. Even for inpatients with AAFb1,
the experience of being admitted to a hospital seems to
support motivation to change drinking behavior. Being
confronted with a somatic sequela from drinking is a factor
that may stimulate processes of change, such as consciousness raising and self-reevaluation [32]. Similar results have
been reported by Longabaugh et al. [10], who investigated
readiness to change in minor-injury patients at an emergency department. In this study, the more severe had been the
injury, the more likely was the patient to report readiness to
change. Regarding motivation to seek help while being
hospitalized, the highest proportion of inpatients with
AAF=1 was found to be in preparation stage. One plausible
explanation for this finding is that the group AAF=1
includes inpatients with alcohol dependence or severe
psychiatric and somatic disorders caused by alcohol (e.g.,
alcoholic polyneuropathy and alcoholic gastritis). The high
proportion of individuals in preparation to seek help among
those with AAF=1 indicates that hospitalization due to
alcohol-related diseases is a “teachable moment” that should
be used for interventions.
Our data further show that motivation to change
remained stable in the three AAF groups within 12 months
after hospitalization, while motivation to seek help for
alcohol problems decreased. Similar results have been
reported by Freyer et al. [31], who investigated motivation
to change and motivation to seek help in a sample of
alcohol-dependent individuals. They found that 42% of the
individuals were characterized by different levels of

91

motivation to change and motivation to seek help. The
authors argue that a high self-efficacy might explain the
combination of high motivation to change and low
motivation to seek help. Another possible explanation for
the present finding might be that inpatients who were
highly motivated to change their drinking behavior on
hospitalization and who managed to reduce their consumption or to become abstinent no longer considered that
external help is still necessary for them. Thus, this finding
supports the idea of using hospital stay as an opportunity to
strengthen motivation to change and to advance motivation
to seek help for alcohol problems.
The average daily alcohol consumption had decreased
significantly 12 months after hospitalization in the three
AAF groups. This result suggests that hospital stay might
support a decrease in the amount of drinking. Also, having
been interviewed extensively about drinking behavior might
have stimulated contemplation about drinking and might
have supported a decrease in drinking. Furthermore, underreporting of drinking amounts may have played a role in all
patients who took part in follow-up inquiry.
The data on the proportions of alcohol-attributable
diseases among this sample of problem drinkers indicate
that an approach to restrict the screening for alcohol
problem drinking to inpatients with alcohol-attributable
diseases does not suffice. A considerable part of the
inpatients has no alcohol-attributable diagnosis and would
be dismissed. A standard screening and diagnostic procedure in general hospitals is needed to find problem drinkers
among the inpatients.
We analyzed the patients in three AAF groups, assuming
equal distances between the single AAF groups with
increasing degree of alcohol involvement. To analyze the
inpatients' motivation to change and to seek help, an obvious
strategy would be a two-step procedure: First, to compare all
inpatients with any alcohol-attributable disease versus all
inpatients without any alcohol-attributable disease and,
second, to analyze the subgroup of inpatients with alcoholattributable disease along the AAF.
The strength of this study is that four general hospitals
that provide inpatient medical treatment for an entire area of
residence have participated in the diagnostic process that has
been used. The limitations of the study are as follows. First, it
has been conducted in a high-per-capita-consumption
country; hence, proportions of patients with risky drinking
or alcohol use disorders and alcohol-attributable disease may
be expected to be particularly high compared to countries
with a lower per-capita consumption. Second, our final
sample is restricted to a treatment-as-usual group in an
intervention study that, in addition, provided information in a
12-month follow-up. This may have increased sample
selection bias towards better-off individuals in terms of
disease and problem drinking. Third, the proportion of
women was only 9% in the present study. This may be
explained by the use of a non-gender-specific recommended
AUDIT cutoff value of 8 [33], which might have caused an
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underrepresentation of women with less severe alcohol
problems. We decided not to drop the women from the
analyses, as the study was designed to identify inpatients
with an AUDIT score of 8 or higher. However, our analyses
are not generalizable to women with problem drinking.
Fourth, routine treatment diagnoses may have been biased by
the treating physician and/or diagnostic-related groups as the
leading diagnostic system is the leading principal for the
reimbursement of treatment costs. Fifth, the proportion of
alcohol-attributable diagnoses may have been confounded
by the quality of addiction treatment services. The study
region was largely rural in its nature and localized in Eastern
Germany, where the addiction treatment system with
outpatient counseling facilities and self-help groups is not
as well developed as in other areas in Germany. Sixth,
sociodemographic factors such as a high rate of unemployment may have biased the high proportions of inpatients with
alcohol-attributable diseases and motivation to change
drinking behavior.
In conclusion, as both motivation to change and
motivation to seek help and the degree to which the
inpatients' diseases were attributable to alcohol were
positively associated on hospitalization, hospital stay should
be used for interventions. Also, the hospital stay itself seems
to have an intervention effect, showing a reduction in
drinking amount in all three AAF groups. The use of AAFs
might be an approach to detect inpatients with problem
drinking and to provide interventions addressing the
inpatients' alcohol problem. As inpatients' alcohol problems
include alcohol dependence, abuse and risky drinking, there
is a need for special interventions considering also the
inpatients' motivational level. These interventions are aimed
at different targets (e.g., raising awareness on alcohol
problems in individuals with risky drinking and referral to
treatment for inpatient detoxification to achieve abstinence in
individuals with alcohol dependence). However, a brief
intervention differentiated by the three groups of problem
drinkers is not yet sufficiently comprehensive for use in
general hospital care.
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