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Abstract

Background In everyday life, hospital staff complies poorly with alcohol screening programs, and may be concerned about
patients’ drinking patterns only when they consider alcohol abuse clinically relevant. An unknown proportion of patients with
hazardous drinking patterns may thereby miss the opportunity to take part in successful alcohol intervention programmes.

A strategy for improving hospital staff’s motivation and compliance with alcohol screening programs may be to identify the
patients most likely to be at risk, and thus select only these patients for further alcohol screening. The aim of this study was
therefore to assess the potential for screening, using alcohol-attributable conditions to predict current hazardous drinking
among hospital patients.

Methods A multi-centre cross-sectional study was carried out at three university hospitals. 1515 patients were asked about
quantity and frequency of alcohol intake. Hazardous drinking was defined by exceeding the weekly limits and/or binge drinking.
Alcohol-attributable conditions were collected from patient diagnoses in the discharge reports. Diagnostic tests were used to
determine if alcohol-attributable conditions were good predictors for current hazardous drinking.

Results Alcohol-attributable diagnoses at discharge were poor predictors of current hazardous drinking (18% sensitivity and
16% positive predictive value). The positive predictive values were 15% for binge drinking in the previous month and 10% for
exceeding the weekly limits, but binge drinking was also more prevalent (22% vs. 9%).

Conclusion We found no evidence to support screening for current hazardous drinking by the use of alcohol-attributable diag-
noses.
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Introduction

Current hazardous drinking is associated
with increased risk of hospital admission
due to stroke, liver disease and respira-
tory diseases (1,2). Overall 1 in 16 of all
hospital admissions are alcohol-related,
and 1 in 5 patients admitted to hospitals
for other reasons have a hazardous drink-
ing pattern (3). These patients may be at
increased risk for poor clinical outcomes
including more postoperative complica-
tions as well as prolonged hospital stay
(4). In everyday life hospital staff may be
concerned about patients drinking pat-
terns only when they consider alcohol
abuse clinically relevant. A consequence
of this approach may be that hazardous
drinking patterns remain unidentified,
even though there is a potential for alco-
hol interventions to improve clinical out-
comes.

Several screening tools have been de-
veloped and tested to identify different
types of alcohol abuse including hazard-

ous drinking (5), and alcohol screening
questionnaires have also been found use-
ful for predicting subsequent hospital ad-
missions for alcohol-related conditions
(6). However, many hospitals lack suffi-
cient resources to undertake widespread
screening programs (7).

In Europe, the average adult drinks 13 li-
tre of alcohol per year but with consider-
able variation between countries. Nordic
countries such as Norway and Sweden
have some of the lowest levels of alco-
hol consumption per capita (< 8 litre per
adult per year), whereas the consump-
tion in other Nordic is comparable to the
European average (Finland; 11 litres and
Denmark; 13 litres per adult per year,
respectively) (8). In cultures where the
prevalence of hazardous drinkers is rela-
tively low, the low detection rate may per
se discourage hospital staff from comply-
ing with the screening programs, thus the
detection rates will be even lower in the
long run.
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A strategy to improve hospital staff compliance with
screening programs may be to identify the patients most
likely to be at risk by other means, and thus select these
patients for further screening by a validated tool (semi-
systematic screening). If this strategy is to be successful,
we must ensure that the selected patients are in the tar-
get groups of the interventions.

The aim of this study was therefore to assess the poten-
tial of screening by using alcohol-attributable conditions
to predict current hazardous drinking in a Norwegian
hospital population.

Material and methods

A multi-centre cross-sectional survey was carried out
at all non-psychiatric wards and outpatient clinics at
Haukeland University Hospital, Stavanger University
Hospital, and Haraldsplass University Hospital, with the
exception of intensive care units and paediatrics depart-
ments. These hospitals serve approximately one million
inhabitants in the western region of Norway, and com-
prise 80 wards and 49 outpatient clinics. Inclusion took
place during a 24-h assessment period in April 2009,
which did not include the weekend. Due to organisation-
al issues, five wards and four outpatient clinics did not
wish to take part in the study.

The inclusion criteria were being admitted to or treated
at an outpatient clinic, being at least 18 years old, and
giving informed consent to participate. The exclusion
criteria were reduced ability or lack of competence to
provide consent, and inability to answer the questions in
Norwegian due to inadequate language skills.

The eligible patients were interviewed and examined by
350 specially trained nursing students using a modified
version of the WHO-Data model (9). The questionnaire
covered different health risk factors including current
drinking patterns: weekly alcohol consumption (num-
ber of drinking days pr week x number of AU (alcohol
units) consumed on a normal drinking day) as well as
the frequency of binge drinking (drinking five or more
AU on one drinking day) episodes during the previous
month. Current hazardous drinking was defined by ex-
ceeding the weekly limits (=9 AU/week for women and
>14 AU per week for men) and/or binge drinking (10)
during the previous month. One AU was defined as a
drink containing 12 g of ethanol.

For each patient we obtained the discharge diagnosis
from the medical records. Alcohol-attributable condi-
tions were reported for 13 conditions wholly attributable
to alcohol, such as alcoholic liver disease and gastritis,
and for 21 conditions partly attributable to alcohol in-
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cluding different types of cancer (11).

A reliability test was carried out based on twenty patient
interviews that were recorded and transcribed. Twenty
randomly drawn nursing students read all of the tran-
scriptions and scored hazardous drinking patterns for
each of the twenty patient interviews.

Statistics

Analyses of sensitivity, specificity, and positive and
negative predictive values were calculated to determine
if alcohol-attributable conditions could predict current
hazardous drinking.

Kappa statistics (multirater version) was used to de-
scribe the interrater reliability in the twenty selected pa-
tient interviews. A kappa of 0.7 or higher indicated ad-
equate interrater agreement. CI values were calculated
for each kappa statistic. Analyses were carried out using
SPSS 17.0.

Ethics

The study protocol was in accordance with the Decla-
ration of Helsinki IT and was approved by the Regional
Committee for Medical Research Ethics for Western
Norway (no. 2009/106-@YSV) and the Norwegian So-
cial Science Data Services (no. 20985). Informed con-
sent was obtained from all study participants.

Results

In total, we assessed 2932 patients for eligibility. Alto-
gether, 2350 patients fulfilled the inclusion criteria. In
total, 1515 patients (65%) were included in the analy-
ses. Seven patients were excluded due to missing data.
Forty-six percent of the included patients were wom-
en. The mean age was 58 years (Std Deviation (SD) 18
years), with women being slightly but not significantly
(p=0.063, t-test) older than men (60 years versus 57
years). See figure 1 for study profile, and table 1 for char-
acteristics of the study population.

Interrater reliability

Based on twenty interviews the interrater reliability
among the nursing students was more than adequate
for scoring both drinking patterns (0.90 (CI 0.81-1.00)
for exceeding the weekly limits, 0.90 (CI 0.78—1.00) for
binge drinking).

Alcohol-attributable conditions as predictor of
current hazardous drinking

In total 395 patients were discharged with 575 diagnosis
wholly or partly attributable to alcohol. Table 2 shows
the distribution of alcohol-attributable conditions (not
number of patients). Among all patients, having an al-
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Figure 1 Study profile

Assesed for eligibility (n=2932) ’

Did not meet inclusion criteria \
(n=582)

= < 18yearsold (n=183)

= Poor health (n=138)

= Psychiatric disease (n=104)

= Lack of language skills (n=75)
= Other (n=82)

- /

| Eligiable for inclusion (n=2350) I

| Refused to participate (n=828) |—

Included (n=1515)

= Incomplete data (n=7)

Table 1 Characteristics of included patients

% N=1515

Sex Women 46% (n=700)
Men 54% (n=815)

Drinking pat- Exceeding the weekly limits 9% (n=129)
tern Binge drinking 22% (n=334)
. Inpatients 50% (n=761)
L"u’;at'a::;/t Outpatients 48%  (n=730)
P Unknown 2% (n=24)
Surgical disciplines 37% (n=561)

Internal medicine and Neurology 43% (n=652)

Obstetrics and gynaecology 2% (n=28)

Department Emergency room 6% (n=92)
Other 11% (n=165)

Unknown 1% (n=17)

cohol-attributable diagnosis was a poor predictor of cur-
rent hazardous drinking with 18% sensitivity and 16%
positive predictive value. The positive predictive values
were a little better for binge drinking (15%) than for ex-
ceeding the weekly limits (10%), but binge drinking was
also more prevalent (22% vs. 9%). Both sensitivity and
positive predictive values for current hazardous drink-
ing were a little better for men than women; 20% and
23% versus 13% and 7%, respectively (see all values in
table 3).

Discussion
Although alcohol-attributable conditions may be useful
in order to estimate the disease burden of alcohol at a
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Table 2 Distributions of alcohol-attributable conditions (ICD10 codes) among

395 patients (given in numbers = N)

Conditions wholly attributable to alcohol N
Alcohol-induced pseudo-Cushing’s syndrome E24.4 -
Mental and behavioural disorders due to alcohol F10 6
Degeneration of nervous system due to alcohol G31.2 1
Alcoholic polyneuropathy G62.1 1
Alcoholic myopathy G72.1 -
Alcoholic cardiomyopathy 142.6 -
Alcoholic gastritis K29.2 -
Alcoholic liver disease K70 -
Alcohol-induced chronic panxcreatitis K86.0 -
Ethanol poisoning T51.0 -
Methanol poisoning T51.1 -
Toxic effect of alcohol, unspecified T51.9 -
Accidental poisoning by exposure to alcohol X45 -
Sum 8
Conditions partly attributable to alcohol N
Malignant neoplasm of lip, oral cavity or pharynx C00-C14 12
Malignant neoplasm of oesophagus C15 11
Malignant neoplasm of colon Cc18 24
Malignant neoplasm of rectum Cc20 15
Malignant neoplasm of liver or intrahepatic bile ducts C22 -
Malignant neoplasm of larynx C32 3
Malignant neoplasm of breast C50 30
Diabetes mellitus (type Il) E11 63
Epilepsy or status epilepticus G40 or G41 7
Hypertensive diseases 110-115 152
Ischaemic heart disease 120-125 116
Cardiac arrhythmias 147-149 88
Haemorrhagic stroke I(Slg.(())_—ll‘isg’.z 2
Ischaemic stroke I69|.6330|rslgl9.4 10
Oesophageal varices 185 2
Gastro-oesophageal laceration-haemorrhage syn-

drome K22.6
Unspecified liver disease K73, K74 5
Cholelithiasis K80 4
Acute and chronic pancreatitis K85, K86.1 4

Psoriasis

Spontaneous abortion

Sum

L40 excluding 28
L40.5

003 2
575
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Table 3 Alcohol-attributable conditions as predictors of current hazardous drinking

Sensitivity Specificity Positive predictive value Negative predictive value
All patients
>9/14 AU/week (w/m) 21% 70% 10% 85%
> 1 binging day/month 18% 72% 15% 76%
> 9/14 AU/week (w/m) and/ 18% 71% 16% 74%
or > 1 binging day/month
Men
> 14 AU/week 23% 73% 10% 88%
> 1 binging day/month 21% 71% 22% 69%
> 14 AU/week and/or > 1 20% 70% 23% 66%
binging day/month
Women
>9 AU/week 15% 73% 3% 93%
> 1 binging day/month 12% 73% 7% 84%
> 9 AU/week and/or > 1 13% 72% 7% 83%

binging day/month

AU = Alcohol Units w/m = women/men

community or national level (11), our findings indicate
that they are not useful in order to identify individual
hospital patients to be prioritised for screening.

This may have several explanations, including consider-
able variation of the etiological fraction of alcohol for the
different alcohol-attributable conditions (11).

In addition, a list of alcohol-attributable conditions will
never be complete. This is likely to be the case also in
this particular study, as it did not include a number of
facial injuries and other accidents, often related to ex-
cessive alcohol consumption (12).

Huntley et al. reported alcohol-attributable conditions to
be more successful in identifying hazardous drinkers ad-
mitted to accident and emergency department (13). They
identified the ten most common categories of complains
among the alcohol-attributable conditions. This top 10
list was arranged as follows (in falling order); fall, col-
lapse, head injury, assault, non-specific gastrointestinal
problem, being unwell, psychiatric complain (including
depression, overdose and confusion), cardiac complain
(including palpitations and chest pain), self neglect, and
repeated attendance (13). Our study does not evaluate
whether such a list could be successful for Norwegian
hospital patients characterised by a lower prevalence of
hazardous drinkers compared to the UK (14,15).

Several conditions may have a negative impact on the use
of alcohol-attributable conditions as a clinical screening
tool to identify hazardous drinkers. For example, ab-

stainers can be characterised by either former drinking
or lifetime abstinence, and thereby differ substantially
regarding the risk of developing an alcohol-attributable
condition (11). It is also possible that an unknown pro-
portion of the patients with alcohol-attributable con-
ditions stopped or reduced their alcohol intake after
developing such a condition. In addition, some alcohol-
attributable conditions may still exist after several years
of abstinence (16). Furthermore, It is also possible that a
proportion of the patients in the study may not yet have
developed an alcohol-attributable condition, though
they have a hazardously intake. This time delay, both
from introducing/quitting hazardous alcohol intake, un-
til onset/recovery of alcohol-attributable condition will
have a negative impact.

Hospital staff may, however, still find alcohol-attribut-
able conditions useful when performing semi-systematic
or non-systematic screening when combining them with
other clinical and psychosocial factors not necessarily
present in discharge reports. These factors may include
for example caput medusa, spider nevi, ascites, insom-
nia, legal and family problems, patient demography,
socio-economic factors etc. However, there is still lack of
evidence that such a semi-systematic approach can sub-
stitute systematic screening in terms of numbers of risky
drinkers detected (17).

In conclusion, we found no evidence to support semi-
systematic screening of Norwegian hospital patients by
using alcohol-attributable conditions to predict hazard-
ous drinking. Other strategies including validated alco-
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hol use disorder questionnaires, patient interviews and
biological markers may be more successful in order to
identify hazardous drinkers. The potential of alcohol
interventions is substantial, and may include reduced
morbidity and length of stay. Therefore there is an ur-
gent need for more knowledge on how to better identify
current hazardous drinkers in hospitals.
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