Clean revised manuscript, Brief Communication
American Journal of Gastroenterology

Title page

Title:
Motivation to reduce drinking and engagement in alcohol misuse treatment in alcohol-related liver
disease: a national health survey

Authors:

Anna Emilie Kanns*?%, MD

Peter Jepsen?, MD, DMSc.

Lone Madsen?, MD, Ph.D.

Colin Crooks*®, MD, Ph.D.

Kate Fleming®’, Ph.D.

Anne lllemann Christensen®, Ph.D.
Cathrine Juel Lau®, Ph.D.

Joe West>®, MD, Ph.D.

Gro Askgaard'?2, MD, Ph.D.

Affiliations:

! Section of Gastroenterology and Hepatology, Medical Department, Zealand University Hospital,
Kage, Denmark

2 Department of Hepatology and Gastroenterology, Aarhus University Hospital, Aarhus, Denmark
3 Center for Clinical Research and Prevention, Bispebjerg and Frederiksberg Hospital, The Capital
Region, Denmark

4 Translational Medical Sciences, School of Medicine, University of Nottingham, Nottingham,
United Kingdom

® Nottingham University Hospitals NHS Trust and the University of Nottingham, NIHR Nottingham
Biomedical Research Centre (BRC), Nottingham, United Kingdom

6 Department of Public Health Policy and Systems, Institute of Population Health, University of
Liverpool, Liverpool, United Kingdom

 Liverpool Centre for Alcohol Research, University of Liverpool, Liverpool, United Kingdom

8 National Institute of Public Health, University of Southern Denmark, Copenhagen, Denmark

9 Population and Lifespan Sciences, School of Medicine, University of Nottingham, Nottingham,
United Kingdom

Corresponding author: Anna Emilie Kann, mail: aeka@regionsjaelland.dk

Conflict of interest statements: The authors declare that they have no conflicts of interest.
Financial support statement: Anna Emilie Kann, Gro Askgaard, and Peter Jepsen were
supported by a grant from the Novo Nordisk Foundation (NNF180C0054612). The funder had no
role in study design, data collection, analysis, manuscript preparation, or decision to publish.
Keywords:

Alcohol-related liver disease, alcohol consumption, readiness to change, health survey, alcohol
misuse treatment

Page 1 of 13


mailto:aeka@regionsjaelland.dk

Clean revised manuscript, Brief Communication
American Journal of Gastroenterology

Authors contributions:

Design of the study: All authors

Conception of the study: Gro Askgaard and Anna Emilie Kann
Data analysis: Gro Askgaard

First draft of the manuscript: Anna Emilie Kann

Critical revision of the article: All authors

Article guarantor: Gro Askgaard

Page 2 of 13



Clean revised manuscript, Brief Communication
American Journal of Gastroenterology

Abstract

Objectives:
Identify predictors of motivation to reduce alcohol consumption, and whether motivation predicts

engagement in alcohol misuse treatment in alcohol-related liver disease (ALD).

Methods:

Data from health surveys and healthcare registries were combined.

Results:
Of 674 ALD patients, 65% consumed alcohol. Recent hospital admission and severe alcohol
problems were associated with motivation to reduce. Two-year probability for engagement in

misuse treatment was 29% for patients with motivation to reduce versus 6.5%.

Conclusions:
ALD patients with recent hospital admission were more motivated to cut down, and motivation
predicted engagement in alcohol misuse treatment. This insight can help us target brief

interventions.
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Introduction

It is crucial to help with alcohol cessation to improve the prognosis after diagnosis of alcohol-
related liver disease (ALD).! To succeed with alcohol cessation, patients must be motivated to
change drinking behavior.?® Some studies have investigated motivation to change in individuals
with alcohol use disorder,*® but results from these studies may not apply to patients with ALD, as
illness increases motivation to change drinking behavior.>” Chang et al.? investigated motivation to
change drinking behavior in 87 ALD patients and found that severe alcohol problems, high self-
stigma, and depression predicted a strong motivation to change. Chang et al. did not find an
association of liver disease severity with motivation to change, but the impact of hospitalization
was not investigated. Another important factor in succeeding with alcohol cessation is engagement
in alcohol misuse treatment, which improves survival in patients with ALD.® Alcohol misuse
treatment is underutilized in ALD patients, and a recent study found that lack of motivation was an

important barrier.1°

Knowledge about factors associated with motivation to reduce alcohol consumption in patients
with ALD may help with the proper timing of brief interventions and offering of alcohol misuse
treatment. Therefore, this study had two aims. First, to perform an exploratory analysis of multiple
potential associations between clinical characteristics and the motivation to reduce alcohol
consumption in ALD patients. Second, to assess whether such motivation predicted subsequent

engagement in alcohol misuse treatment.

Page 4 of 13



Clean revised manuscript, Brief Communication
American Journal of Gastroenterology

Patients and Methods

The study was a historical cohort study of patients with ALD who participated in one of three
Danish National Health Surveys (DNHS) conducted in 2010, 2013, and 2017.'* We included
answers from DNHS regarding alcohol habits, CAGE-questionnaire!?, health-related quality of life
(12-item Short Form questionnaire)*3, and motivation to reduce alcohol consumption. We obtained
data on ALD, recent hospital care, alcohol misuse treatment, and socioeconomic status from
national registries. Patients who reported active alcohol consumption were followed for two years
for engagement in alcohol misuse treatment after DNHS participation. The engagement, identified
through registries, was defined as attending specialized alcohol misuse treatment and/or

redeeming a drug prescription to treat alcohol use disorder.

First, in alcohol-consuming ALD patients, we used a generalized linear model to calculate
prevalence ratios (PR) for being motivated to reduce alcohol consumption according to multiple
clinical characteristics. We performed a uni- and a multivariable analysis for each characteristic. All
clinical characteristics were included in the model simultaneously in the multivariable analysis.
Second, we used the competing risk method to compute the cumulative incidence of engagement
in alcohol misuse treatment until two years after DNHS participation. In addition, we investigated
whether the study cohort was representative of all ALD patients in Denmark (see Supplemental

Digital Content 3).

For details about methods, see Supplemental Digital Content 1.
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Results

We included 674 patients with ALD who participated in the DNHS. Of those, 387 (57%) had
cirrhosis, and 436 (65 %) reported weekly alcohol consumption (Figure 1). Only 30% of the 436
alcohol consumers reported motivation to reduce alcohol consumption (See Supplemental Digital
Content 2). Among abstainers, 66% had cirrhosis, and 60% had a recent outpatient visit. Among
alcohol consumers, those proportions were lower: 53% and 45%, respectively. The included
patients were representative of Danish ALD patients according to age, sex, sociodemographics,

and ALD stage (see Supplementary Digital Content 3).

In the group of active alcohol consumers, a hospital admission three months before
participation in DNHS was associated with the motivation to reduce alcohol consumption with a
prevalence ratio (PR) of 1.8 (95% CI 1.3-2.6) compared to patients admitted more than twelve
months before participation (Table 1). A weekly alcohol consumption above 14 units and a CAGE
score = 2 was associated with motivation to reduce alcohol consumption when compared to a
lower weekly alcohol consumption and a lower CAGE score, respectively. Poor mental quality of
life was associated with motivation to change with a PR of 1.7 (95% CI 1.3-2.3) compared to better

mental quality of life.

Within two years after DHNS participation, 65 of the 436 ALD patients (15 %) engaged in
alcohol misuse treatment. This 2-year probability was higher among patients expressing motivation

to reduce alcohol consumption (29% [95% CI, 23-39] vs. 6.5% [95% ClI, 3.9-11]) (Figure 2).
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Discussion

In the total cohort, 436 (65%) ALD patients had active alcohol consumption, and 30% of those
were motivated to cut down. In the alcohol-consuming patients, a recent hospital admission, high
weekly alcohol consumption, a CAGE score indicating alcohol use disorder, and poor mental
guality of life were associated with increased motivation, whereas severity of liver disease was not.
The motivated patients were more likely to engage in alcohol misuse treatment during two years of

follow-up.

In line with our results, prior studies, mainly in individuals with alcohol use disorder without
ALD, have shown that severity of alcohol consumption and dependence symptoms affect the
motivation to change.*®8 One study also found that hospitalization strengthened motivation to

change in individuals with alcohol use disorder.®

We found that our study cohort was representative. Even so, the included patients may drink
less than the general Danish ALD population, as a study found higher alcohol-related mortality in
non-respondents compared with respondents in DNHS.'* Consequently, because heavy drinking is
associated with increased motivation to reduce alcohol consumption,*®® we may have
underestimated the true proportion of motivated ALD patients. We note, however, that the
proportion of ALD patients consuming more than 28 units of alcohol per week was similar to that
reported by Lucey et al.! Further, self-reported alcohol consumption has some limitations, and to
improve this in future studies, we could apply an objective alcohol biomarker. Moreover, we

excluded patients who had lived over ten years with ALD before survey participation and our

results may not apply to them.

Our study highlights the high proportion of ALD patients who continue to drink alcohol and the
low proportion of these who engage in alcohol misuse treatment. Moreover, it showed that recent

hospital admission was associated with motivation to reduce drinking. These findings underline the
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importance of motivational interviews and appropriate interventions as part of daily clinical care —

and, in particular, shortly after discharge from the hospital.
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Figure legends

Figure 1. Self-reported alcohol consumption in units per week in patients with alcohol-related liver disease, participating

in the Danish National Health Survey 2010, 2013, and 2017. n=674

Figure 2: Cumulative incidence (%) of engagement in alcohol misuse treatment according to motivation to reduce
alcohol consumption in patients with alcohol-related liver disease who drank alcohol, participating in the Danish National
Health Survey 2010, 2013, and 2017. Motivation was assessed by this question: “Do you want to reduce your alcohol

» o«

intake”, with the possible responses of “yes”, “no” or “don’t know”. n=436
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Table 1. Prevalence ratios (95% confidence intervals, CI) for being motivated to reduce alcohol consumption among patients with alcohol-related liver
disease (ALD) who are active alcohol consumers and participating in the Danish National Health Survey 2010, 2013, and 2017. n = 436.

Number of patients (column percentages) Prevalence ratios, PR (95% Cl)2
The response to “do you
Total want to reduce your alcohol Univariable PR Multivariable PR
intake?”
Yes Don’t know
or No
Total 436 132 304 - -
Sex
Men 304 (70) 100 (76) 204 (67) Reference Reference
Women 132 (30) 32 (24) 100 (33) 0.7 (0.4-1.0) 0.9 (0.6-1.4)
Age
< 60 years 189 (43) 68 (52) 121 (40) Reference Reference
> 60 years 247 (57) 64 (48) 183 (60) 0.6 (0.4-0.9) 1.1 (0.8-1.5)
Severity of liver disease
Non-cirrhotic 208 60 (45) 148 (49) Reference Reference
Liver cirrhosis 228 72 (55) 156 (51) 1.1(0.8-1.7) 1.3 (1.0-1.8)
Time since ALD diagnosis °©
<5 years 299 (69) 93 (70) 206 (68) 1.1 (0.8-1.5) 1.0 (0.8-1.4)
5-10 years 137 (31) 39 (30) 98 (32) Reference Reference
Time since last hospital
admission
< 3 months 80 (18) 34 (26) 46 (15) 2.0 (1.2-3.5) 1.8 (1.3-2.6)
4-12 months 130 (30) 38 (29) 92 (30) 1.1 (0.7-1.8) 1.2 (0.8-1.7)
>12 months 226 (52) 60 (45) 166 (55) Reference Reference
Time since last outpatient visit
<3 months 197 (45) 53 (40) 144 (47) 0.8 (0.5-.1.3) 0.8 (0.5-1.1)
4-12 months 138 (32) 47 (36) 91 (30) 1.1 (0.6-1.9) 0.8 (0.6-1.3)
>12 months 101 (23) 32 (24) 69 (23) Reference Reference
Weekly alcohol amount
1-13 162 (37) 14 (11) 148 (49) Reference Reference
14-27 112 (26) 35 (27) 77 (25) 4.8 (2.4-9.5) 3.3 (1.7-6.5)
28-41 65 (15) 32 (24) 33(11) 10.3 (4.9-21.3) 4.9 (2.6-9.5)
242 97 (22) 51 (39) 46 (15) 11.7 (6.0-23.0) 3.2 (1.6-6.5)
CAGE score ?
Score 0-1 282 (65) 29 (22) 253 (83) Reference Reference
Score 22 154 (35) 103 (78) 51 (17) 17.6 (10.6-29.3) 3.8 (2.5-5.9)
Health-related quality of life
(mental) ©
Poor mental quality of life 91 (26) 43 (42) 48 (19) 2.0 (1.5-2.8) 1.7 (1.3-2.3)
Moderate to good mental 259 (74) 60 (58) 199 (81) Reference Reference
quality of life
Health-related quality of life
(physical) ¢
Poor physical quality of life 149 (43) 43 (42) 106 (43) 1.0 (0.7-1.3) 0.7 (0.6-1.0)
g"uojgagflffegc"’d physical 201 (57) 60 (58) 141 (57) Reference Reference
Cohabitation status
Cohabitation 217 (50) 53 (40) 164 (54) Reference Reference
Living alone 219 (50) 79 (60) 140 (46) 1.7 (1.2-2.6) 1.0 (0.7-1.3)
Educational level
High and medium-high 95 (22) 31 (23) 64 (21) Reference Reference
Medium-low 172 (39) 48 (36) 124 (41) 0.9 (0.6-1.2) 0.9 (0.7-1.3)
Low 169 (39) 53 (40) 116 (38) 1.0 (0.7-1.4) 0.9 (0.6-1.2)
Occupational status
Employed 99 (23) 29 (22) 70 (23) Reference Reference
Unemployed 94 (22) 31 (23) 63 (21) 1.1 (0.7-1.7) 1.0 (0.7-1.5)
nf:r:(rgf”em'y outside labor 243 (56) 72 (55) 171 (56) 1.0 (0.7-.15) 0.8 (0.6-1.2)

Cl, Confidence Interval; PR, Prevalence Ratio; ALD, Alcohol-related Liver Disease
2Prevalence ratios for responding “yes” to “do you want to reduce your alcohol intake?” compared to responses of “don’t know” and “no”.

b Measured by CAGE-questionnaire. A value of 22 is considered significant for alcohol use disorder.
®Measured by Short Form 12. Data on quality of life were available for 350 (80 %) ALD patients.
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Figure 2

Cumulative incidence of alcohol misuse treatment
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