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2. Abbreviations 

AUD Alcohol Use Disorder 

BI Brief Intervention 

CI Confidence Interval 

DIS Disulfiram 

DRG Diagnosis Related-Groups 

ED Emergency Department 

ICER Incremental Cost-Effectiveness Ratio 

GSP-A Gold Standard Programme for Alcohol Cessation Intervention 

OR Odds Ratio 

RCT Randomised Clinical Trial 
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3. English summary 

A high alcohol intake increases the risk of complications after surgery and treatment is resource- 

intensive. It has been estimated that the annual extra costs of alcohol-related complications in 

surgery is about €29 to 48 per capita in Denmark. No studies have previously investigated the cost 

and cost-effectiveness of alcohol cessation intervention in acute fracture surgery. This PhD thesis 

concerned a larger Scandinavian research programme Scand-Ankle. One of the aims of the 

programme is to evaluate the effect of a new Gold Standard Programme for alcohol cessation 

intervention (GSP-A) for patients in acute fracture surgery regarding postoperative complications, 

alcohol intake and cost-effectiveness in a randomised design (RCT). 

 
The thesis was based on three studies; a systematic review of the efficacy of disulfiram (DIS) for 

patients with alcohol use disorders (AUD), an interview study on patient approaches to the GSP-A 

in relation to surgery and a cost-effectiveness study of the GSP-A at the time of acute fracture 

surgery. 

 
Eleven RCTs were included in the systematic review. Most studies showed that supervised DIS had 

a significant effect on short-term abstinence, whereas the long-term effect on abstinence was 

unknown. The interview study was conducted prior to the RCT and included patients with a high 

alcohol intake undergoing fracture surgery. The study clarified that all patients found alcohol 

cessation intervention relevant in relation to surgery, and about half of the patients were ready or 

partly ready to participate in the GSP-A. Findings from these two studies - and existing evidence 

from GSP for smoking cessation intervention - were used to describe the 6-week GSP-A; a 

structured education programme with weekly visits (5 in total) supported by DIS, B vitamins and 

alcohol withdrawal prophylaxis. 

 
The GSP-A has now showed a significant effect on the number of abstainers in the 6-week 

perioperative period; 58% in the intervention versus 14% in the control group. The health 

economic evaluation was based on the first 46 randomised ankle fracture patients from 

Bispebjerg and Hvidovre University Hospitals included in the effect evaluation of the GSP-A on 

perioperative abstinence. The incremental cost-effectiveness analysis on the direct and indirect 

costs in the 6- week perioperative period showed that the GSP-A was less expensive than 

treatment as usual; €16,957 versus €19,212 with an insignificant (p=0.359) average reduction in 

costs per patient of €2,255 (95% CI: €-6,852 to 1,625). The difference was mainly due to lower 

hospital costs in the intervention group; €13,647 versus €16,034, but not significantly so 

(p=0.337). The incremental cost-effectiveness ratio (ICER) was €-5,425 per patient achieving 

abstinence. Furthermore, the analyses revealed that the GSP-A was less costly and more effective 

in more than 90% of the cases. For a willingness to pay up to €5,000 the probability that the GSP-A 

was cost-effective was almost 100%. Future data collection in the Scand-Ankle study will conclude 

on the cost- effectiveness of the GSP-A on postoperative complications, alcohol intake on long-

term as well as health-related quality of life (cost-utility).
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4. Dansk resumé 

Et højt alkoholindtag øger risikoen for operationskomplikationer. Dette medfører store 

merudgifter, og i Danmark er de årlige merudgifter forbundet med at behandle alkoholrelaterede 

operationskomplikationer estimeret til mellem €29 og 48 per indbygger. Ingen tidligere studier har 

undersøgt omkostninger og kosteffektiviteten af alkoholstopprogrammer målrettet 

frakturpatienter med et risikabelt alkoholforbrug. Denne ph.d.-afhandling var en del af et større 

skandinavisk forskningsprogram Scand-Ankle. Et af formålene med programmet er at evaluere 

effekten af et nyt guldstandardprogram for alkoholstopintervention blandt patienter med 

ankelfraktur men hensyn til postoperative komplikationer, alkoholindtag og kosteffektivitet i et 

randomiseret klinisk studie. 

 
Afhandlingen var baseret på tre studier; en systematisk oversigtsartikel om effekten af disulfiram 

til behandling af alkoholmisbrug, et interviewstudie om patienters tilgang til 

alkoholstopintervention i forbindelse med operation og en sundhedsøkonomisk analyse af 

guldstandardprogrammet i forbindelse med akut frakturkirurgi. 

 
Oversigtsartiklen inkluderede 11 randomiserede studier. De fleste studier viste, at superviseret 

disulfiram havde en signifikant effekt på afholdenhed på kort sigt, hvorimod effekten på langt sigt 

er ukendt. Interviewstudiet blev gennemført inden det randomiserede studie og inkluderede 

operationspatienter med en fraktur og et højt alkoholindtag. Alle patienterne fandt, at 

alkoholstopintervention var relevant i forbindelse med operationsforløbet, og omkring halvdelen 

af patienterne var parate eller delvis parate til at deltage i guldstandardprogrammet. Fundene fra 

disse to studier – samt den eksisterende viden om guldstandardprogrammer for 

rygestopintervention – blev brugt til at beskrive et perioperativt 6-ugers guldstandardprogram for 

alkoholstopintervention bestående af en struktureret patientuddannelse med ugentlige besøg (5 i 

alt) understøttet af disulfiram, B-vitaminer samt abstinensforebyggelse. 

 
Guldstandardprogrammet viste en signifikant effekt på alkoholstop i den 6-ugers perioperative 

periode: 58% i interventionsgruppen versus 14% i kontrol. Den sundhedsøkonomiske analyse var 

baseret på de første 46 randomiserede ankelfrakturpatienter fra Bispebjerg og Hvidovre 

Universitetshospitaler, som var inkluderet i evalueringen af guldstandardprogrammets effekt på 

perioperativt alkoholstop. Kosteffektivitetsanalysen indeholdende direkte og indirekte 

omkostninger i den 6-ugers perioperative periode viste, at guldstandardprogrammet var mindre 

omkostningstungt end standardbehandlingen; €16,957 versus €19,212 med en ikke signifikant 

(p=0.359) gennemsnitlig reduktion i omkostninger på €2,255 per patient (95 % CI: €-6,852 to 

1,625) primært på grund af lavere hospitalsomkostninger i interventionsgruppen; €13,647 versus 

€16,034, men igen ikke signifikant (p=0.337). Kosteffektivitetsratioen var på €-5,425 per patient 

uden alkoholindtag i den perioperative periode. Yderligere viste analyserne, at 

guldstandardprogrammet kostede mindre og var mere effektivt i 90 % af tilfældene. Fortsat 

dataindsamling i Scand-Ankle studiet vil konkludere på guldstandardprogrammets
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kosteffektivitet vedrørende postoperative komplikationer, alkoholindtag på langt sigt samt 

helbredsrelateret livskvalitet.
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5. Abstract 

A high alcohol intake increases the risk of complications after surgery and treating these 

complications is resource-intensive. This PhD thesis concerned a larger Scandinavian research 

programme Scand-Ankle. The project aims to develop and evaluate the effect of a GSP-A for 

patients with hazardous alcohol intake in acute fracture surgery. The specific aims of this thesis 

were to review the efficacy of DIS for patients with AUDs, assess patient approaches to alcohol 

cessation intervention in relation to surgery and investigate cost-effectiveness of the GSP-A in the 

perioperative period for patients undergoing ankle fracture surgery. Findings from the first two 

studies, showing that supervised treatment with DIS had a significant effect on short-term 

abstinence and that patients found alcohol cessation intervention relevant in relation to surgery, 

were used to describe the 6-week GSP-A. The cost-effectiveness analysis indicated that the GSP-A 

was both clinically more effective and cost-saving than treatment as usual in the 6-week 

perioperative period. 
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6. Introduction 

 
6.1 Alcohol: the big picture 

Alcohol consumption varies among countries, over time and among different population groups
1
. 

The highest estimated alcohol consumption in the world is found in the European region with an 

intake of 12.5 litres of pure alcohol per year per person over 15 years
2
. This corresponds to more 

than three drinks (one drink equals 15 ml ethanol) per day. In Denmark, about 860,000 persons 

have a high-risk alcohol intake (> 21/14 drinks per week for men/women), 585,000 have a harmful 

alcohol intake and 140,000 are alcohol dependent
3
. Hazardous alcohol intake is defined as a 

pattern of drinking that increases the risk of harmful consequences for the user or others - despite 

the absence of a current AUD
4
. More than 60 medical conditions are causally related with alcohol 

including several types of cancer, major depression, epilepsy, AUDs, hypertensive diseases 

including haemorrhagic stroke and liver cirrhosis
5
. Alcohol accounts for approximately 4% of all 

deaths and 4.65% of the global burden of disease
6,7

. Besides from increasing morbidity and 

mortality, the consequences of alcohol also include social and economic burdens
7
. 

 
In 2003, it was estimated that the tangible costs of alcohol in Europe was €125 billion, equivalent 

to 1.3% of the European gross domestic product. Furthermore, the intangible costs (values of pain, 

suffering and loss of life) of alcohol were even higher and amounted to €270 billion
8
. In high- 

income countries approximately 9% to 23% of the total costs of alcohol are health-care costs 

including treatment of diseases associated with alcohol
6
. Treatment of alcohol dependency lies in 

the range of €1,591 to 7,702 per hospitalisation
9
. Another example of the economic burden of 

alcohol in the health-care system is treatment of alcohol-related complications in surgery. It has 

been estimated that the annual extra cost of treating these complications is about €29 to 48 per 

capita in Denmark
10

. 

 
Several treatment interventions have been developed to handle alcohol-related problems. They 

include brief intervention (BI), specialised treatment programmes and mutual help-groups. BI is 

aimed at high-risk drinkers and typically aims at lowered alcohol intake instead of total 

abstinence
11,12

. Specialised treatment programmes include management of alcohol withdrawal, 

rehabilitation treatment, therapeutic modalities and pharmacotherapy for patients with a 

diagnosed AUD
13,14

, whereas mutual help groups support long-term abstinence in recovering AUD 

patients
15

. 

 
6.2 Alcohol, hospital settings and the risk of postoperative complications 

All forms of excessive drinking increase the risk of trauma, hospitalisation, prolonged disability and 

early death
16

. Hazardous drinkers are therefore overrepresented in hospital populations including 

emergency departments (ED) and surgery; up to four in ten emergency patients - especially high 

among trauma patients - and up to five in ten patients in elective surgery depending on type of 

surgery and diagnosis
17

. 
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Patients with hazardous alcohol intake are at increased risk of general postoperative morbidity, 

general infections, wound complications, pulmonary complications, prolonged hospital stay and 

admission to the intensive care unit compared to abstainers or low-risk drinkers
18

. Some studies 

indicate that the threshold for an increased risk of complications may be as low as > 2 drinks per 

day
19–24

. As these patients often are relatively healthy, staff may not be alerted to their hazardous 

alcohol intake before they develop complications
25

. At 3-4 drinks per day the postoperative 

complication rate increases with 50%, rapidly rising with 300-500% at 5 drinks or more per day
26

. 

Most studies have evaluated an intake of at least 5 drinks per day or dependent patients
27–48

. For 

these patients there also seems to be an increased risk of postoperative mortality
18

. 

 
6.3 Evidence of alcohol interventions in surgery 

In elective surgery, two RCTs have previously evaluated preoperative intensive alcohol cessation 

intervention aimed at reduction of postoperative complications. The intervention programme in 

both trials included empowerment to support alcohol abstinence, information, weekly visits, and 

prophylaxis of withdrawal symptoms and relapse (benzodiazepine and DIS). The compliance was 

very high, and a recent meta-analysis showed a significant effect on risk reduction and alcohol 

intake
49

. In contrast, a controlled clinical trial in general elective surgery could not show an effect 

of BI on postoperative complications
50

. BI consisting of a few minutes of feedback, information 

and advice have shown some effect on alcohol intake over time in general hospital settings and 

general practice
11,12,51,52

. Though, the effect of BI seems to be too small to have an effect on 

postoperative complications. No studies have investigated the effect of alcohol cessation 

intervention at the time of acute surgery. 

 
6.4 Cost-effectiveness of alcohol interventions 

A review of cost-effectiveness and cost-benefit studies on screening and BI for unhealthy alcohol 

use in primary care, EDs and inpatient settings nearly all supported the use of alcohol screening 

and BI, though the effect was only minor. In general practice, there is also an economic benefit of 

implementing alcohol screening and BI as the interventions costs are limited
53

. 

 
Cost-effectiveness of different alcohol treatment programmes has also been evaluated. The 

UKATT trial compared two psychosocial alcohol interventions, but had no control group. Both 

groups achieved large savings in the costs of health and social care, but the groups were not 

significantly different after 12 months
54

. A similar result was found in the MATCH project where 

three different psychosocial treatments all reduced medical costs over a 3-year period
55

. Also the 

comprehensive COMBINE study could not support that any of the nine groups including both 

pharmacological and behavioural therapy, but no control group, were superior regarding cost- 

effectiveness over a period of 16 weeks
56

. 
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6.5 Patients’ approach to alcohol intervention in surgery 

A recent review of 31 studies assessed acceptance of screening and alcohol intervention among 

ED and surgical patients (see Scand-Ankle programme overview, page 17). Most studies evaluated 

the effect of BI and were conducted in EDs. Four in five ED patients accepted alcohol screening 

and two in three accepted participation in an intervention. In surgery, two in three accepted 

alcohol screening 
57

. A previous study has also found that elective surgical patients seemed 

motivated to change lifestyle including drinking habits
58

. Furthermore, one third reduces their 

alcohol intake spontaneously when admitted to hospital
59

. The surgical settings therefore seem to 

be a relevant arena for alcohol interventions, where there is a ‘window of opportunity’ for staff to 

support patients in changing their alcohol habits. 

 
6.6 Ankle fractures 

Ankle fractures are one of the most frequent fractures treated in orthopaedic surgery depending 

on age and sex
60–63

. About half of the patients undergo surgery
64

. It has been shown that in up to 

one in three ankle fractures, alcohol was involved in the trauma
64

. Also, hazardous drinkers have 

an increased postoperative risk after undergoing ankle fracture surgery
65,66

, which continues for a 

longer period after surgery
67

. 

 
Average hospital costs related to treatment of ankle fractures have been estimated at €5,888 per 

patient with higher costs for fractures requiring external fixation and for patients with severe 

health problems
68

. In the first year the total costs amounts to €12,498 per ankle fracture patient 

including costs of surgery, hospitalisation, follow-up appointments and sickness benefits. For 

patients with postoperative complications the total costs were significantly increased
69

. 

 
6.7 The Scand-Ankle research programme 

This work was part of a larger Scandinavian research programme Scand-Ankle on alcohol cessation 

intervention in acute fracture surgery. The project was initiated in 2009 in a unique collaboration 

between orthopaedics and alcohol researchers. The overall aim of the project is to contribute to 

the development of evidence-based guidelines for alcohol cessation interventions in acute surgical 

settings. 

 
The programme consists of several parts using different methodological approaches including 

qualitative and quantitative methods. The new GSP-A, which is being evaluated in an RCT among 

ankle fracture patients, is based on evidence from systematic reviews, results from a cross- 

sectional study and patient interviews. These parts of the project are already finalised and 

published
49,57,70–74

, whereas data collection for the RCT including biomarker validation and the 

development of clinical guidelines are on-going. The three studies included in this thesis are 

highlighted in the programme overview: 
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Scand-Ankle Research Programme 
 

 

Collection of evidence – state of art: 

• Jørgensen et al. The Efficacy of 

Disulfiram for the Treatment of 

Alcohol Use Disorder. Alcohol Clin 

Exp Res. 2011 

• Pedersen et al. Will emergency and 

surgical patients participate in and 

complete alcohol interventions? A 

systematic review. BMC Surg. 2011 

• Oppedal et al. Preoperative alcohol 

cessation prior to elective surgery. 

Cochrane Database Syst Rev. 2012 

Cross-sectional study, Norway 

• Oppedal et al. Do alcohol-attributable 

diagnoses reflect current hazardous 

drinking patterns in Norwegian 

hospital patients? Clin Health P 2011 

• Oppedal et al. Hazardous drinkers in 

Norwegian hospitals – a cross- 

sectional study of prevalence and 

drinking patterns among somatic 

patients. Norsk Epi 2011 

• Oppedal et al. Health and the need 

for health promotion in hospital 

patients. Eur J Public Health 2011 
 

 
 
 
 

First expert consensus conference: Final 

alcohol cessation intervention 

programme to be evaluated in the RCT 

- and related courses for project staff 

Patient interviews, Denmark: 

• Pedersen et al. Fractures and Alcohol 

Abuse – Patient Opinion of Alcohol 

Intervention. Open Orthop J. 2011 
 

 
 
 
 

Development and evaluation of an evidence-based GSP-A for ankle fracture patients with 

hazardous alcohol intake undergoing surgery (RCT) 

• Pedersen et al. Cost-effectiveness of a Gold Standard Programme for Alcohol 

Cessation Intervention at the Time of Acute Fracture Surgery – The Scand-Ankle 

study (manuscript) 

• Oppedal et al. A Gold Standard Programme for Alcohol Cessation Intervention in An 

Acute Surgical Setting – The Scand-Ankle study (manuscript) 
 

 
 
 
 

Validation: Biomarkers Second expert consensus conference; 

Development of clinical guidelines 
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6.8 Aim of the thesis 

The overall aim of this thesis was to evaluate the health economic impact of the GSP-A in acute 

fracture surgery. The thesis included three different studies and methodologies, which were all 

part of the Scand-Ankle research programme. The specific aims related to each study were to 

investigate: 

 
• Study I: The efficacy of DIS for patients with AUDs (systematic review) 

• Study II: Patient approaches to alcohol cessation intervention in relation to surgery (interview 

study) 

• Study III: Cost-effectiveness of the GSP-A at the time of acute fracture surgery (RCT) 

 
6.9 Study I 

Current recommended pharmacological treatment options for AUDs include acamprosate, 

naltrexone and DIS
75

. Acamprosate and naltrexone are both relapse-prevention medication for 

AUDs and works by decreasing cravings to drink after withdrawal from alcohol and by reducing the 

exhilarating effect of alcohol, respectively
76

. The eldest form of pharmacological treatment   

options for AUDs is DIS, which due to the disulfiram-ethanol reaction following alcohol intake 

during DIS treatment including sweating, nausea, vomiting, facial flushing etc., should lead the 

patient to refrain from drinking alcohol. The intended use of the drug is to help the patient to 

achieve an initial period of abstinence supported by involvement in psychosocial treatment
77

. As 

DIS is part of the GSP-A, it was relevant to summarise the evidence in a systematic review. 

 
6.10 Study II 

Qualitative interviews are an essential part of ensuring best evidence-based clinical practice, and 

researchers are increasingly being encouraged to conduct interviews alongside RCTs 
78,79

. Still, 

patient preferences regarding specific alcohol intervention programmes remain unexplored, so 

whilst developing the GSP-A a qualitative study was conducted to clarify patient approaches to 

alcohol cessation intervention in relation to surgery. The purpose of the interview study was to 

provide knowledge that could be used to improve patient recruitment and intervention in the 

GSP-A. 

 
6.11 Study III 

No previous cost and cost-effectiveness studies of alcohol cessation intervention focusing on 

reducing postoperative complications have been published. The impact on complications is most 

likely to depend on whether the GSP-A is followed by an effect on alcohol intake in the 

perioperative period. This aspect is the first important step in order to evaluate risk reduction in 

acute fracture surgery. It was therefore relevant to investigate the health economic impact of the 

GSP-A regarding the effect on perioperative abstinence. 
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7. Material and methods 

7.1 Study I 

A systematic review of the literature in MEDLINE, EMBASE and the Cochrane Central Register of 

Controlled Trials (CENTRAL) was conducted to summarise the efficacy of DIS on AUDs. 

 
7.1.2 Criteria for included studies 

Only RCTs investigating DIS in various doses with or without a control group and/or DIS against 

placebo, no treatment, or other medical or behavioural treatments for patients diagnosed with an 

AUD were considered. 

 
7.1.3 Outcome measures 

AUDs included harmful drinking and alcohol dependency as well as risky drinking above the 

criteria defined by the British Medical Association; 20 and 30 g alcohol per day for women and 

men
80

. The primary outcome was therefore continuous alcohol intake below those criteria, 

including abstinence. Secondary outcomes were number of days until relapse, reduced alcohol 

intake and number of drinking days. All outcomes were evaluated at the end of the study. 

 
7.1.4 Data abstraction and analysis 

Search results were read by two persons independently, who also evaluated potentially relevant 

studies. Any discrepancies were resolved including a third person. Reference lists and related 

articles were manually assessed to identify other relevant papers. Data on study and patient 

characteristics were extracted from the included papers. The RCTs were assessed for 

methodological quality including risk of bias
81

. 

 
Mantel-Haenszel methods were used to calculate odds ratios (OR) and 95% confidence intervals 

(CIs). Heterogeneity among the studies was calculated using I
2 

statistics. Meta-analyses were 

planned for all comparisons with DIS on the effect on the primary outcome for studies with the 

same duration. Subgroup analyses were planned, where data was available. No sensitivity analyses 

were planned. Overall, the results of the meta-analyses were not considered appropriate if the I
2 

values exceeded 40%. Review Manager (RevMan) version 5.0 was used for data analyses. 

 
7.2 Study II 

A qualitative study was performed to gain knowledge about patient approaches to alcohol 

cessation intervention before evaluating the effect of the GSP-A in the Scand-Ankle RCT. 
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7.2.1 Design 

The study was based on Ritchie & Spencer’s model for an “applied qualitative framework”
82

, which 

focused on evaluation of specific participant needs within a larger project. This fitted well with this 

study, which was embedded in the Scand-Ankle research programme. 

 
7.2.2 Participants 

Patients were recruited from the orthopaedic department at Bispebjerg University Hospital from 

December 2008 to February 2009. In total, 13 fracture patients undergoing surgery aged 28-78 

years (median 57) drinking at least 21/14 drinks per week for men/women
83 

participated in 

individual interviews after informed consent. The majority of the patients were men and had an 

alcohol intake of at least 5 drinks per day. All but two patients were also daily smokers. 

 
Data saturation was used as a criterion for deciding the number of patients for the interview 

study
84

. This implied that patients were continuously included until it seemed unlikely that any 

new findings would emerge from conducting more interviews. This was the case after the 13 

interviews. 

 
7.2.3 Interview guide 

The interviews were set around a semi-structured interview guide. It contained a number of 

predetermined open-ended questions, but also allowed for additional questions that could 

emerge in the interview situation
85

. The interview guide for this study contained four major pre- 

specified topics: “The Patient Pathway”, “Changes in Alcohol Habits”, “The Scand-Ankle GSP-A” 

and “Changes in Smoking Habits”. 

 
As part of the interview, the patients were given short information on the relationship between 

hazardous drinking and development of postoperative complications as well as the effect of 

alcohol cessation intervention in elective surgery. It was also emphasised that the GSP-A 

presented for the patients was not an actual offer in which they could participate. 

 
7.2.4 Analysis 

The interviews were tape-recorded and transcribed. The analysis included five phases: 

1. Familiarisation: Listening to the interview tapes, reading transcripts and observational 

notes. 

2. Identifying a thematic framework: Identifying key issues, concepts and themes according to 

which the data could be examined and referenced. 

3. Indexing: Systematically applying the thematic framework to the data transcriptions. 

4. Charting: Transferring data from their original context and rearrange according to the 

appropriate thematic reference, where each theme was explored across all interview persons. 

5. Mapping and interpretation: In this study, we were interested in explanations for the main 

questions that had emerged through the analytical phases: What can explain fracture patients 
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with hazardous alcohol intake different opinions on the relevance of alcohol cessation 

intervention in relation to surgery? 

 
7.3 Study III 

A cost-effectiveness study was included in the Scand-Ankle multicentre RCT. Recently, the efficacy 

of GSP-A has been evaluated on perioperative alcohol intake based on the first 47 patients 

included from Bispebjerg and Hvidovre University Hospitals in the Copenhagen Capital Region in 

Denmark
86

. The present cost-effectiveness study was based on the same patients. 

 
7.3.1 Design 

The trial was conducted according to the same protocol at all participating centres. The design 

included randomisation in blocks of unknown sizes with stratification for each centre in a 1:1 

allocation ratio. The randomisation was done externally using a computer-generated list of 

random numbers (www.sealedenvelope.com). The randomisation list was not available for the 

project staff, and the allocations were concealed in sequentially numbered, opaque and sealed 

envelopes. 

 
7.3.2 Participants 

Consecutive adult ankle fracture patients with an alcohol intake of at least 21 units per week in 

the last 3 months were informed about the trial. Inclusion criteria were traumatic ankle fracture 

(open or closed; simple or complicated) requiring osteosynthesis, informed consent and 

randomisation within 36 hours after admission to the orthopaedic department. Exclusion criteria 

were major trauma, allergy to study medication, pregnancy and lactation, ASA score 4-5
87

, 

uncompensated chronic disease (including fulminate cardiac or liver insufficiency), severe 

psychiatric disorders (including depressive psychosis and schizophrenia) or other conditions 

reducing the ability for giving informed consent, previous seizures or delirium after alcohol 

cessation and cancelled surgery. Patients participated after informed consent and were 

randomised to either intervention or treatment as usual. 

 
Baseline characteristics were obtained for all patients regarding age and sex, socio-demographic 

factors, detailed alcohol profile, lifestyle (smoking, overweight, risk of malnutrition and physical 

inactivity
88

), co-morbidity and self-rated ankle function. Further, patients’ self-rated health was 

assessed in the SF-36 questionnaire, which covered eight health domains with scores ranging from 

0 to 100 as well as their general health status
89

. 

 
7.3.3 Sample size 

In accordance with guidelines for reporting economic evaluations alongside RCTs the cost- 

effectiveness analysis was based on the expected effect on a clinical outcome
90

. In elective 

surgery, a very high effect of preoperative intensive alcohol interventions was reported among 

patients drinking at least 5 drinks per day: above 90% in the intervention groups versus less than
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10% in the control groups 
49

. This equalled less than 2x6 patients (80% power; 5% risk of type I 

failure). However, the effect may not be generalised to perioperative alcohol cessation intervention 

in acute fracture surgery. A more moderate effect estimation of 50% abstainers in the GSP-A group 

was therefore introduced resulting in 2x12 patients. The sample size should also compensate for the 

parametric power calculation in a sample not expected to be normally distributed as well as drop 

outs.  Also to reduce differences between patient populations, each centre each had to include 

about 20 patients
86

.  

 
Only costs related to the perioperative period were estimated, as the trial was not yet powered to 

estimate the long-term effect on alcohol intake. The trial and data collection will continue until 

2x60 consecutive ankle fracture patients are included based on the power calculation for the 

expected effect on postoperative complications
67

. 

 
7.3.4 Intervention 

Patients allocated to the intervention group received the GSP-A aiming at alcohol abstinence 

immediately before, during and 6 weeks after surgery: 

• Structured patient education programme (see table below) 

• Weekly intervention meetings at the orthopaedic outpatient clinic (5 in total) 

• Thiamine and b-vitamins 

• Alcohol withdrawal prophylaxis and treatment (chlordiazepoxid 10 mg) 

• DIS support (200 mg x 2 weekly) supervised at weekly meetings 

• Alcohol biomarkers (blood, urine and breath tests) 

• ECG 
 

 

GSP-A patient education programme 

1
st  

meeting (during hospitalisation) 

Level of motivation, alcohol profile, ambivalence, pros and cons 

2
nd 

meeting (after 1 week) 

Dependence, withdrawal symptoms (experiences and expectations) 

3
rd 

meeting (after 2 weeks) 

Relapse (description and management) 

4
th 

meeting (after 3 weeks) 

Benefits by short-term and long-term alcohol cessation 

5
th 

meeting (after 4 weeks) 

Alcohol cessation or reduced intake following intervention 

 

Medication was provided for free and transportation for the weekly meetings was reimbursed. 

 
7.3.5 Control 

Patients allocated to the control group received treatment as usual including surveillance/scoring 

for alcohol withdrawal symptoms and related treatment according to the clinical guidelines in the 

departments. 
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7.3.6 Operation 

All patients underwent surgical and anaesthetic procedures according to the standard procedures 

for treatment of dislocated lateral malleolar or bi- and tri-malleolar ankle fractures at each 

department. General patient information, thromboembolic prophylaxis and antibiotics and other 

procedures were given according to the standard clinical guidelines. The guidelines included a 

follow-up by an orthopaedic specialist at the outpatient clinic after approximately 6 weeks. 

Furthermore, all project patients had follow-up meetings after 3, 6, 9 and 12 months as part of the 

trial. 

 
7.3.7 Outcomes 

The health economic impact of the GSP-A in the perioperative period was evaluated regarding: 

• Total direct and indirect costs 

• Cost-effectiveness of the GSP-A regarding alcohol abstinence 

 
All outcomes were estimated for each patient after 6 weeks in the intervention and control group, 

respectively. Comparisons for both outcomes were made between the two groups. 

 
7.3.8 Effect 

Perioperative alcohol abstinence was estimated as the proportion of patients in the intervention 

and control group that abstained from alcohol. Alcohol intake was self-reported via timeline 

follow-back
92 

at baseline and follow-up visits after 6 weeks. For the intervention group alcohol 

intake in the previous week was also assessed at the weekly GSP-A meetings. Self-reported alcohol 

intake was validated by the biomarker Carbohydrate deficient Transferrin
93 

and 

Phosphatedylethanol
94

. 

 
Besides, the effect on patients’ self-rated health in the perioperative period was assessed on the 

following health domains: Physical functioning, role limitations (physical and emotional), social 

functioning, bodily pain, general mental health, vitality and general health perception
89

. However, 

a cost-utility analysis was not included as the trial was not powered to detect change in patients’ 

quality of life. 

 
7.3.9 Costs 

Direct and indirect costs including hospital and health care sector costs as well as society costs 

were included. Indirect costs were estimated in terms of productivity loss
95

: 
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Perspective Types of costs Resource use 

Hospital and Direct costs – Staff, surgery and anaesthesia, laboratory tests, medicine, 

health care Hospital examinations (radiological, microbiological etc.), physiotherapy, 

Sector  occupational therapy, transfer to other department or hospital, 

  outpatient and emergency room visits, readmission to hospital 

Hospital and Direct costs – Staff, medicine, laboratory tests, transportation 

health care Scand-Ankle  
Sector   
Hospital and Direct cost – GP, specialist doctor, “doctor on call”, rehabilitation 

health care Primary sector  
Sector   
Society Direct costs – Nursing home, day care nurse, alcohol treatment services (for the 

 other sectors control group) 

Society Direct costs – Medicine (after discharge), rehabilitation, alcohol consumption 

 Patient  
Society Indirect costs - Sick leave 

 Productivity loss  

 

Hospital costs were drawn for all patients from the National Patient Registry and followed up via 

the National Costs Registry
96

. The costs for emergency room visits, hospitalisation, readmissions 

and outpatient visits depended on number of treatment days as well as resource use associated 

with each contact. Medication costs were estimated from hospital pharmacy price lists (2012 

prices). Scand-Ankle costs including the outpatient follow-up visits were categorised as either GSP- 

A costs or project costs. GSP-A costs were defined as salary to the staff. The project costs were the 

expenses associated with evaluating the GSP-A in a randomised design and included extra 

laboratory tests, medication and transportation. Costs related to primary sector and other sectors 

derived from consultation fees for GPs and “doctors on call”, average wages for specialist doctors, 

home helpers, day care nurses etc.
97

. Patient costs included medication expenses after discharge 

(excluding intervention medication), day prices for home-based rehabilitation and money spent on 

alcohol in the perioperative period. 

 
Indirect costs related to productivity loss were calculated by the friction method and based on the 

average salary (281 DKK per hour = €38) in Denmark in 2011
98

. In the friction method, sick leave 

for less than 2 weeks does not cause a productivity loss, as temporarily absence from work is 

usually compensated for by colleagues or on return to work
99

. 

 
Direct and indirect costs were calculated for each patient in the intervention and control group, 

respectively, in Danish Kroners and converted to Euros (€1 = 7.45 DKK. September 2012). 

 
7.3.10 Economic evaluation 

The ICER described the differential average costs of the intervention and the control group to the 

differential average effect: 
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(Total costs intervention - Total costs control) 

(Percentage abstainers intervention – Percentage abstainers control) 

 

Based on the ICER, the GSP-A was cost-effective to treatment as usual if it was less costly and 

more effective (negative ICER); south east of the cost-effectiveness plane. If the GSP-A was more 

costly and more effective (positive ICER) - north east corner of the cost-effectiveness plane – the 

maximum acceptable ICER had to be considered
100

: 

 
Figure: The Cost-Effectiveness Plane 

 

 
 

 
A cost-effectiveness acceptability curve (CEAC) was constructed to describe decision uncertainty 

regarding the ICER and showed the probability that the GSP-A was more cost-effective than 

treatment as usual given different maximum acceptable ceiling ratios
101

. The curve was calculated 

by repeat resampling of the data to generate a distribution of mean costs and effects for the 

intervention and control group. In total, 1,000 artificial samples were drawn from the original data 

and presented in a cost-effectiveness plane. 
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Sensitivity analyses were performed to test the robustness regarding the estimated costs. First, 

cost differences were assessed from a restricted health care sector perspective. Second, cost 

differences after discharge were compared between the two groups. 

 
7.3.11 Statistical analyses 

The data was analysed on an intention-to-treat basis. Clinical data were presented as numbers (%) 

or median (range). Effect sizes were calculated by Fischers’ exact test for frequencies or Mann- 

Whitney test for continuous data
86

. For costs, mean values with standard errors were presented to 

allow decision makers to estimate the total costs of implementing the GSP-A
100

. However, as the 

cost data was not normally distributed, bootstrapping procedures were used to calculate mean 

differences with 95% CI and the CEAC. P-values <0.05 were considered significant. 

 
All analyses were carried out in IBM SPSS v. 19 and Excel 2010. 

 
7.3.12 Ethics 

The trial protocol was registered in ClinicalTrials.gov (Id: NCT00986791). The RCT was approved by 

the Ethical Committee Systems in Denmark (CVK: 0908664), Sweden (Dnr 2009/498) and Norway 

(REK Vest: 2009/717) as well as the Danish Data Protection Agency (j.nr. 2009-41-3741) with valid 

permission for all three countries. 
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8. Results 

8.1 Study I 

The literature search resulted in a total of 590 papers. Of these, 564 were excluded as they were 

either duplicates or had no relevance to this review. This left 26 potentially appropriate studies, 

where only 11 studies fulfilled the inclusion criteria
91,102–111

. 

 
8.1.1 Characteristics of included studies 

The 11 included RCTs had a total of 1,527 patients (ranging from 26 to 605 patients) and were 

published from 1979 to 2010. The trials had durations between 2 and 12 months. Recruitment was 

performed through the media or among patients undergoing or seeking alcohol treatment. The 

majority of the patients were men diagnosed with alcohol dependency. Baseline alcohol 

consumption ranged from approximately 72 g/day
91 

to about 110 g/day
102

. 

 
None of the studies used alcohol intake below 20 and 30 g/day for women and men as outcome, 

but abstinence. Though, the definition of abstinence and relapse varied between the trials. In 

most abstinence was equal to no alcohol intake in the study period, while three studies defined 

relapse as an intake of more than 40 g/day
103,105,106

. Compliance and alcohol intake were self- 

reported and supplemented by either feedback from relatives
102–108 

and/or biochemical 

validation91,102,107–110. 

 
A detailed overview of the included studies is presented in the appendix, page 57. 

 
8.1.2 The effect of disulfiram 

Three studies compared DIS with placebo
107,108,110

. Of these, one showed a significant increase in 

number of abstinent patients treated with unsupervised DIS after 3 months
110

. In addition, one 

trial found fewer drinking days during 12 months in the DIS group
108

. Two studies compared DIS 

with no treatment
91,111

. One of these showed that patients treated with DIS stayed abstinent 

during the 4 weeks they received the medication
91

. Six studies compared DIS with other 

pharmacological treatment (acamprosate, naltrexone and/or topiramate)
102–106,109

. In all but one 

study
110 

pharmacological treatment was supplemented with cognitive therapy, psychotherapy or 

alcohol counselling. In four studies there were significantly more abstinent patients in the DIS 

group
103–106

. In five studies patients taking DIS also had significantly more days until relapse
103–107

. 

DIS was not found to be inferior on primary or secondary outcomes in any of the included studies. 

 
8.1.3 Meta-analyses 

Five meta-analyses were conducted comparing (1) DIS versus other treatment over 12 months, (2) 

DIS versus placebo over 12 months, (3) supervised DIS versus other or no treatment, (4) 

unsupervised DIS versus other or no treatment and (5) DIS versus other or no treatment in alcohol 
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dependent patients. The outcome was alcohol abstinence in all analyses, since no studies explicitly 

evaluated alcohol intake below the risky drinking criteria. 

 
The pooled effect sizes all favoured DIS compared to control, but heterogeneity was evident in 

most of the meta-analyses (I
2 

> 50%). A valid result with no evidence of heterogeneity was found 

regarding the effect of unsupervised DIS versus placebo over 12 months investigated in two 

studies
107,108

. Here there was a positive, but non-significant, tendency towards higher abstinence 

rates among patients treated with DIS (OR=1.48; 95% CI 0.98-3.29, I
2
=0%). Another valid result 

was found regarding unsupervised DIS versus other or no treatment. The pooled effect size of the 

three included studies
107,108,110 

showed a positive and significant effect of DIS on abstinence (OR = 

1.59; 95% CI 1.07-2.37, I
2
=34%). 

 
8.2 Study II 

8.2.1 Grouping of patient approaches 

All interviewed fracture patients regarded alcohol cessation interventions in relation to surgery as 

a good idea. They had all remained abstinent during their hospital stay and did not regard this 

alcohol free period as a major problem. Despite their hazardous drinking, most of the patients 

expected their surgical pathway to be without complications. Overall, their preferences and 

perceived readiness to participate in the GSP-A could be categorised into four groups. These 

groups reflected their readiness to stop drinking in relation to surgery, general acceptance of 

supportive DIS for themselves, participation the GSP-A for other patients and finally their 

awareness of postoperative complications. The most positive patients were characterised by 

readiness to participate in the GSP-A, being ready to stop drinking in relation to surgery, accepting 

DIS for themselves and a high awareness of the association between alcohol intake and 

postoperative complications. 

 
8.3 Study III 

8.3.1 Patient characteristics 

In total, 774 ankle fracture patients were screened at Bispebjerg (May 2010 to September 2012) 

and Hvidovre (February 2011 to September 2012) University Hospitals. The majority of the 

screened patients did not meet our inclusion criteria (n=677), mainly due to an alcohol intake 

below 21 units per week. 97 patients were eligible for the trial, but 50 patients declined to 

participate, which left 47 patients for randomisation. 24 patients were allocated to the 

intervention and 23 to the control group (see trial profile in the appendix, page 58). One patient 

from the control group was excluded due to cancelled operation. 

 
Characteristics of the intervention and control patients are shown below: 
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Baseline characteristics 

Intervention (n=24) Control (n=22) 

Bispebjerg Hospital 15 (63%) 14 (64%) 

Age (years) 49 (26-75) 51 (20-78) 

Sex (men) 17 (71%) 17 (77%) 

Alcohol units in the last week 33 (14-106) 33 (8-114) 

Alcohol dependency (ICD-10) 9 (38%) 5 (22%) 

Lifestyle   

Risk of under nutrition 3 (13%) 6 (27%) 

Overweight 17 (71%) 18 (82%) 

Physical inactivity 17 (71%) 10 (46%) 

Daily smoking 19 (79%) 10 (46%) 

Employed 11 (46%) 6 (27%) 

Education   

None 6 (25%) 9 (41%) 

Short 10 (42%) 7 (32%) 

< 3 years 1 (4%) 1 (5%) 

3-4 years 2 (8%) 2 (9%) 

> 4 years 4 (17%) 3 (14%) 

Co-morbidity   

Lung disease 2 (8%) 2 (9%) 

Cardio-vascular 5 (21%) 4 (18%) 

Diabetes 1 (4%) 0 

Liver disease 0 2 (9%) 

Psychiatric 8 (33%) 4 (18%) 

Other 4 (17%) 3 (14%) 

ASA score   

1 12 (50%) 9 (41%) 

2 12 (50%) 10 (46%) 

3 0 3 (14%) 

Data are numbers (%) or medians (range) 

 

Patients were asked to rate their health prior to their ankle fracture. One patient in the 

intervention group did not fill in the SF-36 questionnaire: 

 
Self-rated health (SF-36) - baselin E 

Intervention (n=23) Control (n=22) 

Health domains   

Physical functioning 95 (0-100) 88 (30-100) 

Role limitations, physical 50 (0-50) 38 (0-50) 

Social functioning 88 (38-100) 100 (0-100) 

Bodily pain 84 (31-100) 100 (22-100) 

General Mental Health 72 (36-96) 76 (10-100) 

Role limitations, emotional 100 (0-100) 100 (0-100) 

Vitality 55 (0-90) 58 (0-95) 

General Health Perception 67 (10-100) 67 (10-100) 

Data are medians (range) 
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General health status (SF-36) – baseline 

Intervention (n=23) Control (n=22) 

Excellent 2 (9%) 3 (14%) 

Very good 4 (17%) 4 (18%) 

Good 10 (44%) 10 (46%) 

Fair 7 (30%) 3 (14%) 

Poor 0 (0) 2 (9%) 

Data are numbers (%) 

 

Furthermore, the majority of the patients (63% and 74% in the intervention and control group, 

respectively) rated their health in general to be about the same as a year ago. 

 
8.3.2 Hospital stay and discharge 

The median length of stay was 4 days in both groups; ranging from 1 to 13 days in the intervention 

group and 1 to 21 days in the control group. Postoperative length of stay was 3 days in median in 

both groups. The table below shows resource use during hospitalisation in the two groups: 

 
Resource use during hospital stay  

Intervention (n=24) Control (n=22) 

Thromboembolic prophylactics 18 (75%) 18 (82%) 

Type of anaesthesia   

General 11 (46%) 13 (59%) 

Regional 15 (63%) 6 (27%) 

Local 11 (46%) 14 (64%) 

Time of surgery (min per 89 (41-283) 80 (42-166) 

patient)   
Time of anaesthesia (min per 160 (104-377) 157 (10-264) 

patient)   
Problems related to surgery 0 0 

Problems related to anaesthesia 2 (8%) 0 

Intraoperative lesions   

Skin, vessel or nerve 0 1 (5%) 

Radiology   

X-ray bone (per patient) 2 (1-5) 2 (1-3) 

X-ray thorax 1 (4%) 1 (5%) 

CT 0 1 (5%) 

Medications (per patient) 7 (2-20) 7 (3-24) 

Biochemical tests (per patient) 15 (0-61) 16 (0-152) 

Microbiological tests 2 (8%) 3 (14%) 

Examinations   

Extra anaesthesia 1 (4%) 2 (9%) 

Other 6 (25%) 6 (27%) 

Rehabilitation   

Physiotherapy 21 (88%) 18 (82%) 

Occupational therapy 2 (8%) 5 (23%) 

Data are numbers (%) or medians (range) 
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Following hospitalisation, two patients were discharged to a rehabilitation home (one from each 

group) and the remaining to their own home. Four patients were readmitted to the orthopaedic 

department; three were from the control group. The intervention group patient was readmitted to 

hospital for 12 days. The three controls were readmitted for a median length of stay of 6 days (1-7 

days). Seventeen patients in the intervention group required a revisit (all at the orthopaedic 

outpatient clinic) prior to their follow-up after 6 weeks, whereas this was the case for 13 control 

patients (11 at the outpatient clinic and two at the emergency room). 

 
Resource use after discharge is shown below: 

 

 

Resource use following discharge  

Intervention (n=24 ) Control (n=22) 

Rehabilitation home 1 (4%) 1 (5%) 

Readmission 1 (4%) 3 (14%) 

Orthopaedic outpatient visits 17 (71%) 11 (50%) 

ED visit 0 2 (9%) 

X-rays   

Bone 16 (67%) 14 (64%) 

Thorax 0 1 (5%) 

Rehabilitation   

Physiotherapy, outpatient 8 (33%) 7 (32%) 

Physiotherapy, primary care 1 (4%) 1 (5%) 

Occupational therapy 0 1 (5%) 

Doctor on call 1 (4%) 2 (9%) 

General practitioner 3 (14%) 5 (23%) 

Specialist doctor 0 1 (5%) 

Alcohol treatment service 0 1 (5%) 

Home care 5 (22%) 7 (32%) 

Day care nurse 1 (4%) 3 (14%) 

Data are numbers (%) 

 

8.3.3 Effects 

Four patients in the intervention group did not attend any of the 5 meetings in the GSP-A (one 

withdrew informed consent shortly after randomisation). Of these four patients, three did not 

attend the follow-up visit after 6 weeks. All control patients were available for the follow-up visit. 

 
The effect of the GSP-A on alcohol abstinence in the 6-week perioperative period is shown 

below
86

: 
 

 

Continuous alcohol abstinence - 6-week follow-up 

Intervention (n=24) Control (n=22) Effect size (95% CI) p-value 

Abstainers 14 (58%) 3 (14%) 44% (10- 80%) <0.001 

Data are numbers (%). Effect size is presented as the risk difference for number of abstainers. 
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In the GSP-A group, 17% of the patients continued to have an alcohol intake of at least 21 units 

per week in the 6-week perioperative period. This was the case for 64% of the patients in the 

control group, which was a significantly higher number (p=0.002). The remaining patients had 

reduced their intake to below 21 units per week, but were not abstainers. 

 
Of the patients attending the follow-up visit, one control patient did not complete the SF-36 

questionnaire. There were no significant differences between the groups on any of the eight 

health domains after 6 weeks: 

 
Self-rated health (SF-36) - 6-week follow-up  

Intervention (n=21 ) Control (n=21) p-value 

Health domains  
55 (5-100) 

 
50 (5-100) 

 
0.650 Physical functioning 

Role limitations, physical 0 (0-75) 0 (0-100) 0.642 

Social functioning 75 (13-100) 75 (13-100) 0.854 

Bodily pain 67 (12-100) 62 (12-100) 0.282 

General Mental Health 80 (48-100) 76 (44-100) 0.561 

Role limitations, emotional 100 (0-100) 100 (0-100) 0.720 

Vitality 67 (12-100) 60 (15-90) 0.650 

General Health Perception 75 (25-100) 82 (10-100) 0.752 

Data are medians (range) 
 

 

General health status (SF-36) - 6-week follow-up 

Intervention (n=21) Control (n=21) 

Excellent 1 (5%) 4 (19%) 

Very good 7 (33%) 6 (29%) 

Good 9 (43%) 9 (43%) 

Fair 4 (19%) 1 (5%) 

Poor 0 1 (5%) 

Data are given in numbers (%) 

 

7.3.4 Direct costs: Hospital sector 

Overall average hospital costs were lower in the intervention group, but the difference was not 

statistically significant (p=0.337). Though, there were tendencies towards lower emergency room 

costs (p=0.066) and higher outpatient clinic costs (p=0.071) in the intervention group. 
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Total hospital costs (€) in the 6-week perioperative period 

Intervention (n=24) Control (n=22) 

Emergency Room   

Visits 5,819 6,439 

Other resource use 347 538 

Orthopaedic Department   

Stay (bed days) 125,326 115,017 

Other resource use 162,464 158,924 

Medication 226 777 

Readmission to hospital   

Stay (bed days) 8,421 32,755 

Other resource use 3,464 18,087 

Medication 92 73 

Outpatient clinic   

Visits 25,672 16,797 

Other resource use 7,778 3,387 

 

8.3.5 Direct costs: Scand-Ankle trial (GSP-A) 

The main part of the Scand-Ankle trial costs were project staff salaries related to inclusion, the 

GSP-A visits and follow-up after 6 weeks: 

 
 

Total GSP-A costs (€) including intervention and project costs 

Intervention (n=24) Control (n=22) 

Intervention cost = project staff salary   

Inclusion (+ first visit for intervention group) 4,454 4,224 

Second visit 3,879 0 

Third visit 3,682 0 

Fourth visit 3,682 0 

Fifth visit 2,882 0 

6-week follow-up 3,682 4,224 

Project costs   

Laboratory tests 2,975 1,226 

Medication 114 0 

Transportation (second-fifth visit) 2,819 0 

 

Overall, the average trial costs per patient were about double as high in the intervention than in 

the control group, which was a significant difference (p=0.001). The cost of medication offered for 

free was only 1% of the total GSP-A costs. 
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8.3.6 Direct costs: Primary sector, other sectors and patient 

Average primary sector costs were low in both the intervention and control group; €1 versus €12 

per patient (p=0.074). Costs related to home care, day care nurse and alcohol treatment services 

were higher in the intervention group; €36 versus €24 per patient (p=0.494). 

 
Total alcohol intake in the 6-week period was estimated to be 133 units in the intervention and 

2,865 units in the control group. In average, an intervention patient had spent €5 on alcohol 

compared to €140 for a control patient. Most patients used prescribed or over- the-counter 

medication after discharge; average medication costs were €48 and €40, respectively. However, 

patient costs were not significantly lower in the intervention group (p=0.170) 

 
Details on primary sector, other sectors and patients costs are shown in the appendix, page 59. 

 
8.3.7 Indirect costs: Productivity loss 

In total, 17 patients (nine from the control group) had a sick leave period of more than 14 days. 

The total number of sick leave days was 186 in the intervention group and 210 in the control 

group. The estimated productivity loss was €1,675 per patient in the intervention group and 

€2,867 per patient in the control group, but the difference was not significant (p=0.232). 

 
8.3.8 Total direct and indirect costs 

In the 6-week perioperative period the total direct and indirect costs were lower in the 

intervention group despite the higher Scand-Ankle trial costs; €16,957 versus €19,212 per patient. 

However, the difference was not significant (p=0.359): 

 
Average costs (€) per patient in the 6-week perioperative period 

Intervention Control Mean 95% CI p-value 
(n=24) (n=22) Difference   

Direct costs 

Hospital sector 13,647 (1,112) 16,034 (2,062) -2,397 (2,301) -7,309 to 1,557 0.337 

Emergency Room 257 (23) 317 (19) -60 (30) -120 to -3 0.066 

Orthopaedic Ward 11,497 (892) 12,498 (1,023) -1,001 (1,336) -3,646 to 1,512 0.470 

Readmission 499 (483) 2,314 (1,509) -1,815 (1,617) -5,404 to 887 0.286 

Outpatient Clinic 1,394 (200) 917 (129) 477 (244) 56 to 974 0.071 

GSP-A (Scand-Ankle) 1,092 (91) 529 (62) 563 (108) 345 to 757 0.001* 

Intervention (staff) 928 (67) 384 (3) 544 (2) 404 to 684 0.001* 

Project 246 (21) 56 (3) 190 (1) 146 to 234 0.001* 

Primary care 1 (1) 12 (4) -11 (4) -20 to -3 0.074 

Other sectors 36 (15) 24 (9) 12 (17) -20 to 50 0.494 

Patient 103 (41) 181 (33) -78 (52) -180 to 27 0.170 

Indirect costs 

Productivity loss 1,675 (626) 2,867 (793) -1,193 

(992) 

-3,048 to 833 0.232 

Total costs 16,957 (1,198) 19,212 (1,994) -2,255 (2,302) -6,852 to 1,625 0.359 

Data are means (standards error). *p < 0.05 
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In comparison the median total costs were €15,724 (€7,356 to 29,286) and €18,355 (€8,599 to 

47,012). The lower median costs in both groups were due to a small proportion of patients having 

very high costs, especially in the control group (see distribution of costs in the two groups in the 

appendix, page 60). However, the median hospital costs were very similar in both groups; €11,954 

(€5,820 to 27,483) versus €11,727 (€7,934 to 46,458). 

 
8.3.9 Sensitivity analyses 

From a health care sector perspective, the costs for a GSP-A patient were lower than for a control 

patient; €14,829 versus €16,618. Though, the difference was not significant (p=0.418). Costs after 

discharge were also insignificantly (p=0.272) lower in the intervention group; €4,800 versus €6,812 

per patient. Thus, the analyses were in accordance with the overall results showing lower total 

costs in the intervention group, but without significant differences. 

 

8.3.10 Cost-effectiveness 

The data showed that the GSP-A generated lower overall costs (non-significant) than the control 

group in the 6-week perioperative period and the GSP-A was more effective (significant) than the 

control in achieving abstinence: 

 
Incremental cost-effectiveness ratio 

Cost (€) per patient Probability  Abstinence 

GSP-A (intervention) 16,957 0.58 

Treatment as usual (control) 19,212 0.14 

Incremental costs -2,255 

Incremental effects  0.44* 

ICER (€)  -5,425 

*significant; p<0.05 

 

8.3.11 Cost-effectiveness plane 

A total of 1,000 bootstrapped incremental costs and effect pairs were reconstructed. Regarding 

alcohol abstinence, the results showed that in 927 samples the GSP-A dominated the control 

group (i.e. more effective and less costly). In 71 samples the GSP-A was more effective but also 

more costly. In the remaining 2 samples, the GSP-A was less costly but also less effective 

compared to the control (see cost effectiveness plane in the appendix, page 61). 

 
8.3.12 Cost-effectiveness acceptability curve 

The CEAC showed the probability that the GSP-A was cost-effective in the perioperative period as 

a function of decision-makers maximum acceptable ceiling ratio (see appendix, page 61). Overall, 

there was a 92.9% probability that the GSP-A was more effective than treatment as usual without 

incurring additional costs for one extra abstinent patient. The cost-effectiveness probability 

increased with a higher willingness to pay; at €5,000 the probability that the GSP-A was more 

effective than the control was 99.6%. 
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9. Discussion 

9.1 Study I 

9.1.1 Key findings 

The systematic review showed that DIS had a significantly better effect on abstinence when 

compared with placebo, none, or other abstinence-supportive treatment in six of the ten studies 

investigating this outcome
91,103–106,110

. No studies showed a significant better effect of other 

treatments. The majority of significant studies were of shorter duration. Based on these studies - 

and especially the impressive result on short-term abstinence in the preoperative alcohol 

cessation intervention
91 

– it was evident to include DIS in the GSP-A, where the aim was 

abstinence in the 6-week perioperative period and not necessarily long-term abstinence. In the 

GSP-A the intervention patients received 200 mg DIS twice weekly in both a supervised (at the 

weekly meetings) and unsupervised (between the meetings) manner. This was a lower dose and 

intensity than in the studies included in the review. The low dose was chosen for safety reasons 

and to avoid side-effects as the ankle fracture patients were not actively seeking treatment for 

their alcohol problems. Besides, DIS was only used as a supportive medication to achieve 

abstinence and as a supplement to the patient education programme, alcohol withdrawal 

prophylaxis and treatment, etc. included in the GSP-A. 

 
9.1.2 Comparisons with findings from other studies 

Previous reviews on the effect of DIS have highlighted methodological flaws and shortcomings in 

study designs and therefore also unambiguous results, which were consistent with the present 

study. Suh et al. summarised the evidence from eight DIS trials including both randomised and 

non-randomised studies and concluded that DIS demonstrated inconsistent results in helping 

patients to abstain from alcohol, and that patients adhered poorly to the treatment regimen
112

. A 

review on pharmacological treatment of alcohol dependence found some evidence of reduced 

drinking frequency, but no improvement in continuous abstinence rates based on four randomised 

DIS trials
113

. A 1997 review of 24 studies (hereby 13 RCTs) described that support for general use   

of DIS was equivocal, and the effect was mostly found as reduced drinking quantity and number of 

drinking days
114

. Finally, a recent meta-analysis on pharmacological treatment of alcohol abuse, 

including seven RCTs on DIS, concluded that DIS was only effective when administered in a 

supervised manner. Though, the authors did not do any statistical analyses on the effect due to 

differences in interventions and methods
115

. Overall, there were few overlaps in DIS studies 

included in the present and previous reviews
107,108,110

, which emphasised the need for the present 

updated systematic evaluation of DIS in randomised designs. 

 
9.1.3 Bias and limitations 

The quality of the included studies was assessed regarding adequate sequence generation, 

allocation concealment, blinding (of investigator), incomplete outcome data, selective reporting 
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and other bias
81

. Overall, the studies had a moderate risk of bias with only three studies having a 

low risk of bias
91,107,108

. Blinding was a particular problem as only four
91,107,108,110 

of the 11 studies 

did a blinded outcome assessment. 

 
All studies comparing DIS with other pharmacological treatment

102–106,109 
were open studies, 

where both investigators and patients were aware of treatment allocation, and treatment 

expectation could therefore have affected the outcome. However, double blinding in DIS trials is 

controversial. Even though it increases the quality of the study, the ethical considerations of 

treating patients with a not entirely risk-free aversive drug and the risk of patients breaking the 

blinding by drinking alcohol must be taken into account. Moreover, the action of DIS is considered 

to be the fear and discomfort of the disulfiram-ethanol reaction
112

. Also, double blinding in trials 

comparing the effect of DIS with no treatment is impossible as was the case with two of the 

included studies
91,111

. Due to these challenges regarding blinding, it was considered adequate if 

the investigator of outcome was blinded in the assessment of risk of bias. 

 
Finally, administration of DIS was not always supervised and compliance rates were also low in the 

unsupervised studies
107,108,110

. Despite of these methodological problems, a significant effect on 

overall abstinence was found in the unsupervised studies. Though, the treatment effect on 

abstinence was larger in the supervised studies, but it was not possible to confirm this result in a 

meta-analysis due to heterogeneous studies. 

 
9.2 Study II 

9.2.1 Key findings 

The interviews with fracture patients with hazardous alcohol intake provided relevant findings for 

the GSP-A. Overall, about half of the fracture patients were ready or partly ready to participate in 

the GSP-A. This result was useful in terms of preparing patient recruitment and intervention, and 

was found to be in accordance with the inclusion rate of the Scand-Ankle RCT. The interviews 

showed that patients’ approach to the GSP-A fitted well into the stages of change model, which 

describes five stages included in every behavioural change: precontemplation, contemplation, 

preparation, action and maintenance 
116,117

. In the pre-contemplation to the preparation stage 

the focus is on education, information and encouragement in order to influence attitudes to 

changing habits. From the action stage and onwards the focus is on supporting behaviour change 

until a permanent lifestyle change is obtained
118

. The model can therefore be useful for staff 

regarding how to act and support a patient at each stage of a lifestyle change. 

 
In the Scand-Ankle RCT, many of the patients not aware of the association between hazardous 

drinking and development of complications were found to be in the precontemplation or 

contemplation phase and consequently difficult to include. Therefore, the importance of reaching 

out to patients in the precontemplation phase by providing comprehensive information was 

emphasised based on the results from the interview study, especially since the GSP-A would be 
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initiated during hospitalisation for the intervention group. After inclusion these patients were 

supported in their changing process to achieve alcohol abstinence through education, advice and 

encouragement. 

 
9.2.2 Comparisons with findings from other studies 

This study was the first to assess fracture patients’ approach to intensive alcohol cessation 

intervention in a surgical setting. Though, studies from EDs have previously shown that patients 

usually accept alcohol screening as a routine procedure and the setting as relevant for conducting 

alcohol intervention
119–121

. Also, qualitative studies have highlighted that smoking interventions in 

surgery motivate smoking cessation, and that patients were satisfied with being offered an 

intervention programme
122,123

. 

 
9.2.3 Bias and limitations 

The fracture patients interviewed for this study were not offered participation in the GSP-A or 

another intervention programme, and therefore it could not be assumed that the positive 

interview patients would actually participate in the GSP-A if given the offer to do so. Another 

finding from the interviews was that their general acceptance of DIS as part of the GSP-A was 

important for their perceived readiness to participate. This was also evident in the recruitment   

and inclusion of patients in the Scand-Ankle RCT, even though compliance with DIS treatment was 

not required in order to participate in the 6-week GSP-A. Besides, perioperative alcohol abstinence 

for 6 weeks may have been prohibitively for the dependent patients otherwise eligible for the   

trial. 

 
Generalisation of the results beyond the Scand-Ankle RCT is restricted. For example, Denmark has 

a longer tradition for DIS treatment than the other Scandinavian countries
115

. Hence, it is possible 

that fracture patients with hazardous alcohol intake from Norway and Sweden would have had 

different approaches and attitudes, and that these findings could have supported patient 

information and recruitment in those two countries. 

 
9.3 Study III 

9.3.1 Key findings 

Overall, total costs were €2,255 lower per patient allocated to GSP-A group compared with 

treatment as usual in the 6-week perioperative period, though not significant. Thus, adding the 

comprehensive GSP-A to the patient pathway in acute fracture surgery did not increase the 

perioperative costs, as the GSP-A costs constituted less than 10% of the total perioperative costs in 

the intervention group. Interestingly, even though there was no overall evidence of cost-

effectiveness, the results showed that the GSP-A would be the most cost-effective choice in more 

than 90% of the cases with regards to achieving perioperative abstinence. 
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9.3.2 Comparisons with findings from other studies 

A recent review assessed costs of alcohol screening and BI in a variety of medical settings and 

estimated them to be up to €450 per screening and up to €182 per BI delivered
124

. In addition, 

cost-effectiveness of BI in EDs has been investigated in several studies. Here, relatively small and 

insignificant cost-effectiveness ratios for drinking outcomes after 3 months were found
125

. 

Another study showed an only a 65% probability that referral to an alcohol health worker was 

more cost-effective than information only in reducing alcohol consumption, but with no significant 

effect on societal costs
126

. Finally, implementation of screening and BI was found cost-effective in 

reducing alcohol intake and injury recidivism with a net cost saving of €3.84 for every €1 invested 

in intervention
127

. However, as most BIs were evaluated on any reduction in alcohol intake and not 

on a low-risk alcohol intake or abstinence, it is difficult to compare cost-effectiveness of these 

interventions with the comprehensive GSP-A. 

 
The GSP-A was reported effective with regards to alcohol abstinence as well as reduction below 21 

units per week in the 6-week perioperative period, while the effects on long-term remains 

unknown
86

. Estimates of the long-term effect on alcohol outcomes can unfortunately not be made 

from the previous studies on preoperative alcohol cessation interventions, as they did not 

evaluate the long-term effects
49

. In comparison, the one-year outcomes after preoperative 

smoking cessation interventions in elective surgery have been studied showing abstinence rates at 

22-33% in the intervention groups and 3-15% in the control groups 
128,129

. If these effects are 

comparable to Scand-Ankle RCT, a lower level of AUDs and use of resources in the intervention 

group compared to the control group may surface on long-term. However, long-term effects of 

smoking and alcohol cessation trial may differ significantly, especially because the main outcome 

differs. For smokers complete abstinence is the usual outcome
130

, but for hazardous drinkers a 

change to low-risk drinking is often reported
11,52

, whereas complete abstinence on long-term is 

usually only assessed in trials of alcohol dependent patients
70

. 

 
In the perioperative period there was no significant effect of the GSP-A on patients’ self-rated 

health, which was reduced in both groups. Previous studies confirm this results showing that ankle 

fracture patients suffer from decreased physical and emotional role function, vitality and mental 

health state
133

. Furthermore, fourteen months after an ankle fracture only one in five patients 

report full recovery
134

, and physical functions are significantly reduced up to 2 years after the 

trauma
131,132

. Compared with the general population, ankle fracture patients also have 

significantly lower physical functioning, physical and emotional role limitation, vitality and mental 

health up to 2 years after
131,133

. It will be relevant to perform similar analyses when long-term 

data collection is completed in the Scand-Ankle RCT supplemented with a cost-utility analysis 

regarding the effect on quality of life. 
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9.3.3 Bias and limitations 

The cost and cost-effectiveness analyses were based on registry data with the exact hospital costs 

for each ankle fracture patient included on the trial instead of a Diagnosis-Related Group (DRG) 

charge reflecting the national average treatment costs. Contrary, estimates of resource use 

outside the hospital sector were self-reported and based on average wages, fees etc. Though, as 

the 6-week follow-up rate was high, as was the patient-reported resource use regarding primary 

care, other sectors, convalescence etc. 

 
The average cost per patient reported in the analyses may not be very representative of the 

“typical” patient included in trial, as the cost data was characterised by a small number of patients 

having very high costs. To handle the uncertainty caused by skewed cost data, a non-parametric 

bootstrapping method was used for the cost-effectiveness analysis to generate more reliable 

probabilities of the incremental cost-effectiveness ratios. 

 
The aim was to have a broad cost perspective including other sectors, patient costs and 

productivity loss, as recovery from an ankle fracture and a high alcohol intake impacts many 

aspects of the economy. Though, less than half of the patients were employed at time of inclusion 

and did therefore not generate a productivity loss. However, exclusion of costs outside the health 

care sector and productivity loss did not alter the results. Besides, family or friends’ (unpaid) time 

spent on patient care was not evaluated, but could add to the direct costs. Still, society costs 

related to hazardous drinking in general or re-traumas were not included, as the perioperative 6- 

week period was too short to include these costs. On long-term it may, however, increase the 

difference in costs between the groups. In Denmark, the annual society costs related to alcohol 

have been estimated at €1.6 billion - corresponding to €1,860 per capita with hazardous alcohol 

intake per year - without including treatment of alcohol-related postoperative complications.
135 

Thus, the society costs for 6-week perioperative period would be €215 per ankle fracture patient 

with hazardous alcohol intake. Four GSP-A patients continued to have a hazardous alcohol intake 

(> 21 units per week), and would then add €860 to the total costs, whereas the 14 control patients 

with continued hazardous drinking would add €3,010 to the total costs. 

 
Despite the relevance of assessing whether the GSP-A was cost-effective in the perioperative 

period, the impact of the results may be limited as the power calculation for this study was not 

based on the effect on postoperative complications. However, a positive significant result may 

have introduced a type I error, as this study was the first to investigate alcohol cessation 

intervention in acute fracture surgery. On the contrast, there is also a risk of a type II error as the 

study may not have been powered to detect a difference in costs of the complete Scand-Ankle 

RCT. Until costs and cost-effectiveness have been assessed in the larger patient population, 

generalisation of the results should be considered very carefully. Further, costs related to the 

individual patient pathways could be difficult to compare among countries due to differences in 

treatment costs, salaries, fees etc. 
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9.4 DRG reimbursement versus hospital costs 

The DRG system is a classification system based on the international classification of diseases   

(ICD), where diagnoses are grouped according to their expected average resource use
136

. The DRG- 

groups are often defined by the patient’s primary diagnosis at admission, which is closely related to 

the expected resource use. Other factors such as sex, age, co-morbidity, complications, treatments 

and discharge are also incorporated in the DRG groups, as they influence resource use
137

. Each 

group is given a DRG charge based on the average resource use in the groups. The charge includes 

a maximum length of stay for each group covered by the charge. For longer hospitalisations a 

supplementary daily charge is added to cover the costs
138

. 

 
In 2010, the DRG charge for an ankle fracture patients undergoing osteosynthesis was €4,118. In 

2011 it was €5,005 and in 2012 €5,238. For all 3 years the maximum length of stay was 10 days. In 

the 3 years, the daily DRG charge for extra bed days was €244 to 251
136

. The table shows the DRG 

reimbursement the hospitals received for treatment of the 46 Scand-Ankle RCT patients: 
 

 

DRG reimbursement (€) 

Intervention (n=24) Control (n=22) 

Type of contact   

Emergency Room 48,925 38,995 

Hospital stay 111,950 103,201 

Readmissions 9,972 33,845 

Outpatient visits 123,213 87,803 

Total DRG reimbursement 294,060 263,844 

 

The DRG reimbursement per intervention group patient was €12,253, which was €1,394 below the 

actual hospital costs estimated in the cost-effectiveness study. Correspondingly, average DRG 

reimbursement per control was €11,993; €4,041 below the actual hospital costs. There were   

major discrepancies regarding type of contact; reimbursement for emergency room and 

outpatient visits were higher than the actual costs, whereas the opposite was the case for both 

primary hospital stays and readmissions. 

 
Overall, the difference indicated that the Scand-Ankle patients were more resource-intensive than 

the average ankle fracture patient undergoing osteosynthesis, despite a similar average length of 

stay on 4 days 
138

. Though, six of the Scand-Ankle patients were admitted for more than 10 days, 

which did, however, provide a supplementary daily DRG charge to cover the extra costs. 

 
Interestingly, the loss in DRG reimbursement was reduced by €2,647 per patient when offering the 

GSP-A to the hazardous drinkers undergoing ankle fracture surgery. Even though the difference in 

DRG loss was insignificant, it still indicates a potential for reducing the difference between actual 

hospital costs and DRG reimbursement through provision of alcohol cessation intervention in the 

perioperative period. 
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10. Conclusions 

10.1 Study I 

For patients with AUDs, DIS has an effect on abstinence and days until relapse on short-term when 

compared with placebo, none, or other abstinence-supportive treatments. 

 
10.2 Study II 

Overall, fracture patients with hazardous alcohol intake found alcohol cessation intervention 

relevant in relation to surgery; about half of the patients were ready or partly ready to participate 

in the GSP-A. 

 
10.3 Study III 

The comprehensive GSP-A for alcohol cessation intervention in patients undergoing ankle fracture 

surgery was €2,255 less expensive than treatment as usual in the perioperative period, which was 

mainly due to lower hospital costs. Though not significant, it revealed a large potential for cost 

saving, as there was a very high probability of the GSP-A being cost-effective with regards to 

achieving abstinence in the 6-week perioperative period. 
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11. Perspectives 

11.1 Implications for research 

There is a need for more homogenous and high-quality studies regarding the efficacy of DIS 

especially on long-term and for different groups of AUD patients. Besides, more research is 

needed to find out which patient traits that predict a successful outcome in order to select 

patients that will benefit most from DIS treatment. For example, the effect among patients with a 

hazardous alcohol use without dependence remains uncertain. 

 
Qualitative research on patient experiences and views on participation in the GSP-A should be 

evaluated in future studies. These results would be valuable in order to improve the content of the 

intervention. Besides, interviews with eligible patients who decline to participate are warranted to 

possibly reach this group of hazardous drinkers. Cost analyses based on these patients should also 

be conducted, as this could possibly qualify generalisation of the results as well as implementation 

of perioperative alcohol cessation interventions in daily practice. 

 
A possible side-effect of the GSP-A on other lifestyle factors such as smoking, physical activity and 

nutritional status would also be relevant to evaluate regarding costs and cost-effectiveness. 

Finally, future data collection in the Scand-Ankle study will conclude on the effects of the GSP-A on 

postoperative complications, long-term alcohol intake, quality of life, thereby allowing for related 

costs and cost-effectiveness analyses in the larger study cohort. Alcohol-related society costs 

should be included in the cost-effectiveness studies regarding long-term outcomes. 

 
As this was the first study to evaluate perioperative alcohol cessation intervention, it would be 

valuable to test the efficacy and cost-effectiveness in other hazardous drinking non-fracture 

patients undergoing acute surgery or other acute non-surgical treatment. 

 
11.2 Implications for practice 

 
Supervised DIS is currently the best available abstinence-supportive treatment option for patients 

with AUDs and should be included in alcohol intervention programmes together with behavioural 

therapy to support patient in achieving abstinence on short-term in general. 

 
The GSP-A was proven efficient in achieving alcohol abstinence among ankle facture patients in 

the perioperative period with an additional potential for cost-savings. Provision of comprehensive 

perioperative alcohol cessation interventions should therefore be implemented in practice. The 

patients’ positive approach to these interventions further supports implementation, but patient 

information and recruitment should be improved in order to reach out to all hazardous drinkers in 

need of perioperative alcohol cessation intervention. 
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However, conclusions on the impact of the GSP-A on risk reduction following surgery and 

corresponding cost-effectiveness in practice has to await the completion of the on-going Scand- 

Ankle research programme. The GSP-A might then be beneficial for future patients in acute 

fracture surgery in terms of fewer complications. It can also add to prevention of functionality 

reductions and alcohol problems for the individual patients, and thereby have economic 

consequences for the patient, the hospital and the society as a whole. Nevertheless, it is too early 

to estimate these implications in practice. 
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Characteristics of the 11 RCTs included in the review 
 

 
 
 
 
 

DIS versus other treatment (n=6) 
 
 
 

De Sousa and De Sousa (2004 & 

2005), India 

• 100 patients with alc depend 

(DSM-IV), 18 to 65 years 

• DIS 250 mg/days versus NTX 50 

mg/day (2004) 

• DIS 250 mg/days versus ACA 2 

mg/day (2005) 

• Duration: 12 months (2004) 

• Duration: 8 months (2005) 

Outcomes 

• Abstinence: p=0.0002 (both) 

• Days until relapse: p=0.02 (2004) 

and p=0.0001 (2005) 

 
De Sousa and De Sousa (2008), 

India 

• 100 patients with alc depend 

(DSM-IV), 18 to 65 years 

• DIS 250 mg/days versus TPM 50 

mg x 3/day 

• Duration: 6 months 

Outcomes 

• Abstinence: p=0.0002 

• Days until relapse: p=0.0001 

 
De Sousa et al. (2008), India 

• 85 patients with alc depend 

(DSM-IV), 15 to 18 years 

• DIS 250 mg/days versus NTX 50 

mg/day 

• Duration: 6 months 

Outcomes 

• Abstinence: p=0.0001 

• Days until relapse: p=0.0001 

 

 
 
 
 
 

Nava et al. (2006), Italy 

• 86 patients with alc depend 

(DSM-IV) > 18 years 

• DIS 200 mg/day versus NTX 50 

mg/day versus GHB 50 mg/day 

• Duration: 12 months 

Outcomes 

• Abstinence: NS 

• Heavy drinking: NS 

 
Laaksonen et al. (2008), 

Finland 

• 243 patients with alc depend 

(ICD-10) 

• DIS 100/200/400 mg/day versus 

NTX 50 mg/day versus ACA 666 

mg x 3/day 

• Duration: 12 months 

Outcomes 

• Days until relapse: p=0.0002 
 

 
 

DIS versus no treatment (n=2) 
 

 
 

Tønnesen et al. (1999), Denmark 

• 42 elective surgical patients > 5 

units/day, 37 to 76 years 

• DIS 800 mg x 2/wk for 4 weeks 

• Duration: 2 months (1 month 

prior/1 month after surgery) 

Outcomes 

• Abstinence: p<0.001 

 
Ulrichsen et al. (2010), Denmark 

• 39 patients with alc depend (ICD- 

10), 18 to 70 years 

• DIS 800 mg x 2/wk 

• Duration: 6 months 

Outcomes 

• Abstinence: NS 

• Days until relapse: NS 

• Alcohol-free days: NS 

 

 
 
 
 
 

DIS versus placebo (n=3) 
 
 
 

Fuller and Roth (1979), USA 

• 128 patients with alc dependency 

(DSM-IV), < 60 years 

• DIS 250 mg/day or DIS 1 mg/day 

• Duration: 12 months 

Outcomes 

• Abstinence: NS 

• Drinking days: NS 

 
Fuller et al. (1986), USA 

• 605 patients with alc dependency 

(DSM/ICD), < 60 years 

• DIS 250 mg/day or DIS 1 mg/day 

• Duration: 12 months 

Outcomes 

• Abstinence: NS 

• Days until relapse: NS 

• Drinking days: p=0.05 

 
Niederhofer and Staffen (2003), 

Austria 

• 26 patients with alc dependency 

(DSM-IV), 16-19 years 

• DIS 200 mg/day 

• Duration: 3 months 

Outcomes 

• Abstinence: p=0.006 
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Scand-Ankle RCT trial profile 
 
 
 
 
 

 

Enrollment 
 

Assessed for eligibility (n=774) 
Not meeting 

inclusion criteria 

(n=677) 
 

 

Eligible (n=97) Declined to 

participate (n=50) 
 
 
 

Randomised (n=47) 
 
 
 
 
 

 

Intervention group (n=24) 

Allocation 
 

 

Control group (n=23) 
 

 
 
 
 
 

 
 

Participated in follow-up (n=21) 

• Withdrawal after informed 

consent (n=1) 

• Lost to follow-up (n = 2) 

Follow-Up 

6 weeks 

 

 
 

Participated in follow-up (n=22) 

• Operation cancelled; 

exclusion criteria (n=1) 

 

 
 
 

Analysed (n=24) 

• Excluded from analysis 

(n=0) 

Analysis  
 

Analysed (n=22) 

• Excluded from analysis 

(n=1) 
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Estimates of primary sector, other sectors and patient costs in the 6-week perioperative period 
 

 

Primary sector, other sectors and patient costs (€) 

Intervention Control Intervention Control group 

(N=24) (N=22) group costs costs 

Primary care     

GP
1

 N=3 N=5 51 85 

Specialist doctor
2

 N=0 N=2 0 84 

“Doctor on call”
3

 N=1 N=2 27 54 

Other sectors 

Home care 

Total time, home care
4 

Day care nurse 

Total time, day care nurse
5 

Alcohol treatment services 

Total time, alcohol treatment 

services
6
 

 
N=5 

3.285 min 

N=1 

60 min 

N=0 

0 min 

 
N=7 

900 min 

N=3 

255 min 

N=1 

120 min 

 

 
926 

 
21 

 
0 

 
 

 

 
254 

 
91 

 
43 

Patient 

Alcohol consumption (estimated €1 

per unit) 

Medication 

Rehabilitation home (day price = €16) 

 

 
133 units 

N=20 

N=1 (44 days) 

 
2.865 units 

N=22 

N=1 (43 days) 

 
121 

1.143 

691 

 

 
3.077 

883 

675 

 

1 
Price per consultation = €17. 

2 
Salary, specialist doctor = €84. Each consultation estimated at 30 min. 

3 
Price per consultation = €27. 

4 
Salary, home helper = €17. 

5+6 
Salary, day care nurse and alcohol treatment 

nurse = €21. 
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Total costs per patient in the intervention group 
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Total costs per patient in the control group 
 

12 
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8 
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Cost effectiveness plane based on 1,000 bootstrapped incremental cost-effectiveness pairs 
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