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Background and purpose — High alcohol intake is asso-
ciated with increased risk of postoperative complications.
Alcohol cessation intervention is recommended prior to elec-
tive surgery. We investigated short- and long-term effects of
perioperative intensive alcohol intervention in relation to
acute ankle fracture surgery.

Patients and methods — 70 patients requiring ankle
fracture surgery and consuming > 21 drinks weekly (1 drink
= 12 g ethanol) were randomized to a manual-based 6-week
intensive standardized alcohol cessation program, the Gold
Standard Program (GSP-A), or treatment as usual (TAU), on
the day of operation. GSP-A included 5 personal meetings,
patient education, and motivational and pharmacological
support (alcohol withdrawal prophylaxis, B vitamins, and
low-dose disulfiram). Complications requiring treatment
were measured after 6 weeks and 1 year. Alcohol intake was
validated by biomarkers. Quality of life (QoL) was measured
by the SF-36. Hospital costs were obtained from the National
Hospital Costs Register.

Results — Postoperatively, complete alcohol cessation
was higher in the GSP-A than in the TAU group (18/35 vs.
5/35, number needed to treat = 3, p < 0.001), but not low-
risk consumption in the long term (10/35 vs. 7/33, p = 0.5).
Number of complications in the short and long term (12/35
vs. 14/33,16/35 vs. 18/33), the SF-36 score, or hospital costs
in the short and long term (€6,294 vs. €8,024, €10,662 vs.
€12,198), were similar between the groups.

Interpretation — Despite an effect on alcohol cessation
and a positive tendency as regards the other outcomes, the
postoperative complications, QoL, and costs were similar.
Better perioperative strategies for acute surgical patients
with high alcohol intake therefore need to be developed.

A daily intake of 28 and 20 g ethanol, respectively, has been
reported to increase postoperative complications and mortality
(1,2), and therefore social drinking was included in the ASA
score from 2015. For ankle fracture surgery, an older study
showed 30% complications for patients consuming at least
60 g ethanol daily compared with 10% for matched patients
drinking less than 24 g per day (3).

Until now, only 3 randomized studies of the effects of
perioperative alcohol intervention on postoperative compli-
cations have been published, all relating to elective surgery.
2 studies on 60 patients evaluating intensive alcohol cessa-
tion intervention were summarized in a recent review (4). It
showed that 4-8 weeks of intensive intervention, such as the
Gold Standard Program (GSP-A) (5), reported a high quit rate
and improved alcohol-induced organ dysfunction preopera-
tively, and halved complication rates with number needed to
treat (NNT) of 2—4 patients (6). In contrast, the 3rd study on
68 orthopedic patients testing a brief intervention aiming at
reduction or cessation of drinking did not identify statistically
significant changes (7).
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An older Danish cost analysis estimated the
extra costs of postoperative complications from
high alcohol intake at € 160-270 million per year
(8), indicating potentially lower costs through
effective risk reduction. Furthermore, effective
alcohol intervention influences long-term health.

For patients with trauma, the preoperative
period is short. However, intensive smoking ces-
sation intervention in the post-fracture period
almost halved complications in a randomized
study of smokers, with an NNT of 6 (9). Simi-
lar trials have not yet been conducted among
patients with high alcohol consumption.

We compared the effect of the 6-week GSP-A

Assessed for eligibility
n=1,531

Excluded
Did not meet inclusion criteria
n=1,371

Met the inclusion criteria
n =160

Excluded
Declined to participate @
n=90

Randomized
n=70
I

with treatment as usual (TAU) for patients under-
going acute ankle fracture surgery and drinking
21 or more drinks (1 drink equals 12 g ethanol)
per week. The main hypothesis was that GSP-A
improved postoperative complications and sec-
ondly the alcohol intake, hospital stay, hospital

Allocated to intervention GSP-A group (n = 35)
Received allocated treatment (n = 35)
Compliance with intervention, attended:

- 1st meeting, 32

- 2nd meeting, 29

- 3rd meeting, 28

- 4th meeting, 27

- 5th meeting, 25

Allocated to control group (n = 35)
Received allocated treatment (n = 33)
Operation cancelled (n = 2)

costs, and quality of life (QoL) in the short and

long term.

Patients and methods

Study design

This randomized controlled trial followed the
CONSORT recommendations for reporting.
After informed consent, patients were allocated

6-week follow-up (n = 30)
Lost to follow-up (n = 5):

- drop-out, 12

— withdrawal, 32

- cancelled appoinment, 1°

6-week follow-up (n = 31)
Lost to follow-up (n = 2):

- drop-out, 12

- cancelled appoinment, 1°

1-year follow-up (n = 21)
Lost to follow-up (n = 14):
- drop-out, 102

- withdrawal, 42

1-year follow-up (n = 23)
Lost to follow-up (n = 10):
- drop-out, 82

—dead, 2

Intention-to-treat analyses
n=35

Intention-to-treat analyses
n=33

1:1 to the GSP-A or TAU using a computer-
generated list (www.sealedenvelope.com) of
random numbers with stratification for each
center in random block sizes. The allocation
sequence was concealed in sequentially numbered, opaque,
sealed envelopes. Due to the nature of the study, it was not
possible to blind the patients or the therapist, but the primary
outcome and all analyses were performed blinded.

Patient selection

Patients were recruited by alcohol screening of all adults under-
going ankle fracture surgery at the orthopedic departments of
Bispebjerg and Hvidovre University Hospitals in the Capital
Region, Denmark (Figure 1). Patients above 18 years of age
scheduled for operative intervention of ankle fracture and
drinking at least 21 drinks (252 g ethanol) per week in the past
3 months were eligible to participate. Exclusion criteria were
major trauma, pregnancy and lactation, allergy to benzodiaz-
epines or disulfiram, uncompensated chronic diseases (includ-
ing fulminant liver or cardiac insufficiency, which are contra-
indications for disulfiram), reduced ability to provide informed
consent due to a severe psychiatric disorder or other conditions,
and withdrawal of informed consent. Patients with cancelled
surgery were still included in the analysis of alcohol cessation.

Figure 1. Trial profile. 2 Allowed to follow via medical record system. P Data collected
at the following meeting.

Perioperative procedures

All patients received general information materials, plus
thromboembolic and antibiotic prophylaxis, before undergo-
ing standardized surgical and anesthetic procedures for inter-
nal fixation of ankle fractures. Patients with open fracture con-
tinued antibiotics postoperatively.

Patients were allowed immediate full weightbearing, except
those having a syndesmosis fixation. After 6 weeks, they had
a follow-up visit.

Intervention

The intervention group underwent a manual-based 6-week
GSP-A treatment aiming for complete alcohol abstinence,
delivered by trained project staff, and starting within 36 hours
after admission. It included 5 x 30-minute sessions using a
structured patient education program, motivational support,
and supervised use of disulfiram (200 mg twice weekly), B
vitamins, and alcohol withdrawal symptom prophylaxis/treat-
ment (chlordiazepoxide; 10 mg p.n.) as described previously
(5). Medications and transportation were free.
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Control group

Patients in the control group received standard treatment
(TAU), which included the official folder concerning alcohol
and surgery from the Danish National Board of Health and
Welfare (10).

Preoperative evaluations

At the time of inclusion, the project staff interviewed the
patients about their alcohol consumption in number of stan-
dard drinks (12 g ethanol) (2,6) using the Timeline Follow-back
(11), the Alcohol Use Disorders Identification Test (AUDIT-
C) (12), ICD-10 Criteria for Alcohol Dependency, and the
revised Clinical Institute Withdrawal Assessment for Alcohol
scale (13). In addition, tests for biomarkers were performed,
a breath ethanol test (Drédger) was performed, and blood was
sampled for blinded analyses of mean corpuscular volume
(MCV) (Sysmex XE-5000/Sysmex XN-9000; Sysmex Corp,
Kobe, Japan), gamma-glutamyl transferase (GGT) (Roche
Diagnostics, Cobas 6000/Cobas 8000; Roche Diagnostics,
Basel, Switzerland), carbohydrate-deficient transferrin (CDT)
(IFCC-approved HPLC reference method) (14), indicating
high alcohol consumption over the past weeks to 1 month,
and phosphatidyl ethanol (PEth 16:0/18:1) (LC-MS/MS)
(15), indicating any alcohol consumption over the past days to
weeks. Furthermore, daily smoking, overweight, risk of mal-
nutrition and physical inactivity, comorbidities, ASA scores,
and pre-trauma ankle function (16) were registered. The frac-
tures were classified according to the AO classification (17).

Postoperative evaluations

At the 6-week and 12-month follow-up visits, the collection of
baseline data was repeated. The primary outcome was origi-
nally defined as the number of patients developing at least 1
complication requiring treatment (5). This was pre-understood
as a composite outcome consisting of the different types of
predefined complications. To make that clearer, on September
17,2013, we changed the wording for the outcome to include
the term composite, thus including the same predefined com-
plications including the ultimate complication, death (www.
clinicaltrials.gov). Complications were verified by 2 blinded
orthopedic specialists (BML and JBL) and categorized accord-
ing to Clavien—Dindo classification after 6 weeks (18). Other
long-term conditions requiring hospital treatment within 12
months were also evaluated blinded. Clinical data including
length of hospital stay was retrieved from the medical record
system. Complete alcohol abstinence in the 6-week periop-
erative period and following the non-risky intake was verified
by the alcohol biomarkers. The 36-item Short Form Health
Survey (SF-36) ranging from O to 100, with higher scores
indicating better health, was used to measure health-related
QoL (HRQoL) (19).

Data on direct hospital costs was collected for each patient
from the National Hospital Costs Registry, where all data were
available with a delay of about 3 years due to national control

procedures. At 12-month follow-up, the ankle function was
measured as self-reported and using the Olerud Molander
ankle score (16), and development of osteoarthritis diagnosed
blinded by radiographs. The AO classification of the fractures
was evaluated blindly at the same time.

Statistics

According to the literature, the postoperative complication
rate is 30% for patients with high alcohol intake vs. 10%
for matched patients consuming little or no alcohol (3). The
studies on preoperative intervention were based on a mini-
mal relevant difference up to 50% and the related effect of
complete alcohol abstinence was 90% vs. less than 10% (4).
From a clinical perspective, it would be relevant to inves-
tigate an effect of the main outcome with the 20% through
post-traumatic alcohol intervention, which in this study repre-
sented the minimal clinical and statistical relevant difference.
Using a power of 80% and a risk of type-I failure of 5%, 2 x
59 patients were needed to assess the primary outcome. This
number would also cover the secondary outcome on complete
alcohol abstinence at 6-week follow-up. The inclusion period
was limited to about 4 years.

Data was analyzed as intention-to-treat. Fisher’s exact tests
and chi-square tests were used for frequencies, and Mann—
Whitney tests for continuous data. Significance was considered
at p <0.05. We have per tradition used a parametric power cal-
culation, but we have, however, used non-parametric analyses
for the results, because we did not expect a normal distribution
of those results; all this is reported in the protocol article.

The absolute risk reduction (ARR) was calculated as the
events in the control group minus the events in the intervention
group, and the relative risk reduction (RRR) as the ARR divided
by the events in the control group. The NNT was calculated by
1/ARR. As per tradition, costs were reported with means and
standard error (SE), mean difference (MD), and 95% confi-
dence interval (CI). Bootstrapping procedures were used to cal-
culate the cost-effectiveness plane and the acceptability curve
by repeatedly resampling the data (1,000 incremental cost and
effect pairs). A dropout analysis was performed, while a non-
participant analysis has been published previously (20).

Ethics, registration, data sharing, funding, and poten-
tial conflicts of interest

The trial was approved by The National Committee on Health
Research Ethics (main protocol H-1-2009-087), the Danish
Data Protection Agency (2009-41-3741), registered with
ClinicalTrials.gov number NCT00986791, and followed the
Helsinki-II Declaration.

Grouped data or tables of data without possibility of identi-
fication are available.

The study was funded by the Danish Health Authorities,
Bispebjerg-Frederiksberg Hospital, Hospital of Southern Jut-
land, University of Southern Denmark, the OAK Foundation,
the Swedish Institute of Public Health, Stockholm County
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Table 1. Characteristics of 68 patients undergoing acute ankle frac-
ture surgery regarding sociodemographic factors, lifestyle, comor-
bidity, and trauma type. Data are given as number or median (range)

GSP-A Control
Factor (n=35) (n =33)
Age 48 (22-77) 53 (20-78)
Male sex 25 22
Alcohol intake in the last week (units) @ 35 (9-106) 31 (2-114)
AUDIT score (0—40 points,

0 being no consumption) 18 (7—40) 17 (4-31)
Alcohol dependency (ICD-10) 12 12
Other lifestyle factors

Risk of malnutrition 9 14

Overweight (BMI > 25) 27 25

Physical inactivity (< 30 min/day) 23 13

Daily smoking (any amount) 27 17
Working status/employed 15 13
Education

None 8 11

< 3 years 17 11

> 3 years 9 11
Homeless 0 1
Marriage/partners 8 13
Comorbidity (no patients had

decompensated comorbidity)

Any comorbidity 17 13

Lung disease ) 2

Cardiovascular disease 8 5

Diabetes 1 0

Liver disease 1 2

Psychiatric disorder further to alcohol 10 7

Other 16 10
ASA scores from the anesthesiological record

1 19 14

2 16 16

3 0 3
Self-reported ankle function prior to trauma (1-5 points)

1 20 21

2 8 7

3 3 3

4 2 2

5 0 0
Fracture type

Open 2 4

Closed 33 29
AO classification:

44-A1 0 1

44-A2 1 0

44-A3 0 0

44-B1 12 12

44-B2 10 12

44-B3 9 4

44-C1 2 2

44-C2 1 2

44-C3 0 0
Syndesmosis fixation, including LCP P 7 5

Planned removal 2 2
Actually removed 2 2

2 All patients had an average alcohol intake > 21 units of 12 g etha-
nol per week in the preceding 3 months.
b | ocking compression plate

Council (ALF), and Region Skéne, Sweden. The sponsors had

no role in the study design, collection, analysis, interpretation

of data, article writing, or in the decision to submit the paper.
The authors had no conflicts of interest.

Results

The patient characteristics of both groups were similar
(Table 1). Between 2011 and 2014, 70 (2 x 35) patients were
recruited with 30/35 participating in the follow-up in the inter-
vention group and 31/33 in the control group at 6 weeks, and
21/35 and 23/33 respectively at 12 months. For 2 patients, the
operation was cancelled, and they were included only in the
analyses on alcohol abstinence. The time from injury to opera-
tion was similar in both groups: 1 day (range 0-24) and 1 day
(0-10), respectively.

Due to the time limit to include patients, we were not able
to include the 118 patients required according to the power
calculation, but all non-participating patients agreed to be fol-
lowed up via the medical record system (20) (Figure 1).

Postoperative complications and hospital stay within
30 days and 12 months

A lower, although not statistically significant, complication
rate within 30 days was observed in the intervention group,
12/35 (34%), compared with the control group, 14/33 (42%).
The ARR and RRR were 8% (42% minus 34% = 8%) and 19%
(8/42=0.2), respectively (p =0.5). The NNT was 1/8 patients.
There were no statistically significant differences between the
groups regarding complication rates or hospitalization in the
follow-up period (Tables 2 and 3).

Successful alcohol abstinence within 30 days and
non-risky intake within 12 months

Significantly more patients in the intervention group suc-
ceeded in complete alcohol abstinence perioperatively at
6-week follow-up (18/35 vs. 5/35, p <0.001), and a reduced
weekly alcohol consumption (median O g ethanol/week [range
0-512] vs. 252 g/week [0-864]), but there was no difference
at 12-month follow-up (Figure 2).

Ankle function at 12-month follow-up

The ankle function was similar in the intervention and control
groups. The self-reported ankle function was 2 (range 1-5) vs.
2 (1-4) on a scale from 1 to 5 with 1 being the best. The Olerud
Molander ankle score was 88 (range 10—100) vs. 90 (45-100)
and the radiographs showed that 2 patients in each group had
from moderate reduction to dislocated fracture (Table 4, see
Supplementary data).

Quality of life

The HRQoL did not differ statistically significantly between
the 2 study groups (Figure 3).

Hospital costs within 30 days and 12 months

The average hospital costs were about €1,000 and €2,000
lower per patient, respectively, in the intervention group com-
pared with the control group at 6-week and 12-month follow-
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Self-reported alcohol units Whole-blood PEth (umol/L) Plama GGT (U/L) Whole-blood MCV (fL) Serum CDT (%)
40 1.0 80 100 5
Il Intervention
Control i i 4
30 0.8 60 80 4
a 0.6 a 60 3
20 40
0.4 40 2
109 0.2 20 20 1
0- 0 0 L L E
Inclusion 6 weeks 1 year Inclusion 6 weeks 1 year Inclusion 6 weeks 1 year Inclusion 6 weeks 1 year Inclusion 6 weeks 1 year

Figure 2. Alcohol consumption and alcohol biomarkers (PEth
volume, and CDT: carbohydrate-deficient transferrin) in relation to perioperative intensive alcohol intervention compared with standard periopera-
tive care among patients undergoing acute ankle fracture surgery. 2 Statistically significant.

: phosphatidyl ethanol, GGT: gamma-glutamyl transferase, MCV: mean corpuscular

Table 2. Complications and other conditions requiring treatment after ankle fracture surgery.  plications. The cost-effectiveness
Values are number of complications

ratio increased to 83% at a willing-
ness to pay of €3,500 per patient

At 6 weeks At 12 months without complications.
GSP-A Control GSP-A Control

n=35 n=33 n=35 n=33  pPropout analysis

Surgical site complications
Superficial wound complication (treated with antibiotics,

repeated dressings, or similar)

Deep wound infection (treated with antibiotics and/or

surgical intervention)

Plaster cast complication (skin abrasions and pain, verified

by clinical assessment)

Severe pain and/or discomfort

Dislocated fracture (verified by radiographic examination)

Malunion (verified by radiographic examination)
Alcohol-related complications

Withdrawal symptoms (verified by CIWA-Ar)

Delirium (psychosis requiring psychiatric treatment)

Severe ebrietas (treated with detoxification)
Hepatic coma (confusion and liver failure)

Others
Sepsis (fever, impaired general condition and bacteraemia) 0

Urinary infection (treated with antibiotics)

Hypertension (systolic BP > 140 and diastolic BP > 90

and anti-hypertensive treatment)

Deep vein thrombosis (verified by ultrasound)

Other severe mental iliness (requiring psychiatric treatment)

Other
Death

Total number of complications

Complications per patient developing complications
Grade according to the Clavien—Dindo classification

| (any deviation with or without treatment)

Il (requiring pharmacological treatment, blood or TPN)

- o | ow | W | = =

[eNe Nl gt

-
o ©

1
14

llla (requiring surgical intervention—no general anesthesia) 2b
Illb (requiring surgical intervention—general anesthesia

IVa (life-threatening single-organ dysfunction)

IVb (life-threatening multi-organ dysfunction)
V (death)

oo

The analysis of dropouts compared
with completers showed no statisti-

8 ! 10 cally significant differences between
1 2 2 the groups (20).
4 2 4
= 3 3
2 3 3 . .
- 1 0 Discussion
5 6 18 Despite a statistically significant
1 0 3 effect of the 6-week GSP-A on com-
= 0 11 plete abstinence in half of the patients,
2 0 2 . . . .
compared with 1 in 7 patients in the
1 0 1 control group, in the perioperative
1 3 period, effect measures were similar
0 1 0 between the study groups in the short
0 1 0 or longer term.
8 g g The good short-term effect of the
0 0 2 GSP—A program was independenF of
23 37 69 excessive or addictive consumption.
16 24 38 This is similar to other studies on
4 intensive intervention programs (4),
14 thus in contrast to the minor effect
1 +01 e of brief interventions in general (21).
3 A recent Danish cost-effectiveness
0 study reported the effects of different
0

brief intervention programs in pri-

2 For each patient 6 weeks from operation day. Only the most severe complication is included.

b |ndicates the need for follow-up to fully evaluate the complication.
None of the patients experienced compartment syndrome, neurological complications, pneumo- day, an outcome with questionable

nia, respiratory failure, emboli, cardiac failure, acute myocardial infarction, atrial fibrillation, or

retention of urine.

mary care on a reduction in alcohol
intake of only about half a drink per

surgical relevance (22). The intensive
GSP-A treatment in the present study
included supervised disulfiram at low

up, but this was not statistically significant (Table 5). The
intervention was cost-effective with 81% probability, without
incurring additional costs for one extra patient without com-

dose as an important element to support successful cessation
of alcohol consumption (21,23). Notably, the short-term alco-
hol cessation rate of GSP-A was in line with that following the
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Table 3. Summary of complications and other conditions requiring treatment after ankle frac-
ture surgery. Values are numbers or median (range)

At 6 weeks At 12 months

GSP-A Control GSP-A Control

n =35 n =33 p-value n=35 n=33 p-value
Any complication 12 14 0.5 16 18 0.5
Reoperation 1 1 1.0 ) 4 1.0
Number of reoperations 1 1 1.0 5 6 0.8
Transmitted to intensive care 0 0 - 2 0 0.5
Readmission 3 B3 1.0 10 10 0.9
Accumulated LOS in the follow-

up period (days) 5(2-28) 5(2-33) 1.0 5(2-46) 5(2-96) 0.8

Death 0 0 - 0 2 0.2

12 MONTHS
Physical function

INCLUSION
Physical function

6 WEEKS
Physical function

Role -
physical

Role -
physical

General

health health

group (6). This involves immune sup-
pression, hemostatic imbalance, car-
diac insufficiency, delayed tissue and
bone healing, and increased stress
response, most of which require from
1 to 4 weeks to improve (6). As bone
healing takes even longer, this could
also benefit from postoperative alco-
hol cessation, although is not reflected
in our study.

The rather high complication rate
in our study is close to that reported
retrospectively 30 years ago after
ankle fracture surgery among patients
drinking at least 5 drinks per day (3).
In contrast to other studies (2,25), a
recent cohort study on fast-track sur-

A

\ \ @ Intervention group

\ \ ® Control group

\ T
Social ,

functioning

Role -
emotional

Pain

Energy/ Social

fatigue

Energy/
fatigue

Emotional well-being

Emotional well-being

Figure 3. Mean score of the domains in the HRQoL Scale SF-36 after perioperative intensive
alcohol intervention compared with standard perioperative care among patients undergoing acute

ankle fracture surgery.

GSP aiming for smoking cessation at 6 weeks, while the long-
term rate was lower after GSP-A than could be expected from
the GSP for smoking cessation intervention (24).

However, the good effect on perioperative alcohol cessation
was not followed by a similar effect on the primary outcome,
the rate of postoperative complications. This is disappointing,
as previous trials on elective surgery showed a higher abso-
lute risk reduction of 26-43% and a low NNT at 2—4 patients,
compared with 8% and 13 patients, respectively, in our study
(4). The previous studies did not include HrQoL, cost analy-
ses, or a 12-month follow-up.

A reason for the low impact of the successful alcohol cessa-
tion on the other perioperative outcomes is probably that the
intervention took place too close to the operation to sufficiently
improve alcohol-induced organ dysfunction responsible for
the increased development of complications in this patient

General
heall

gery reported a reduced complication
rate among patients with excessive
alcohol consumption (26). Although
the authors collected a relevant alcohol
history, the outcomes were a hospital
stay exceeding 4 days and readmis-
sion, and thereby associations with
complications may have been over-
looked. Another study also questioned
the association between risky alcohol
intake and complications, by comparing patients who had no
alcohol intake with patients with any alcohol intake (27). This
categorization seems to introduce a systematic bias, as most
persons categorized as having any alcohol intake often drink
below the risky limits, thus developing no increased alcohol-
related risk of complications at surgery and diluting the impact
from higher alcohol intake.

Cost analyses are sparse on alcohol interventions aiming to
improve patient pathways. A previous Danish study estimated
the extra direct cost caused by postoperative complications for
surgical patients with high alcohol intake to €1,869 at 1996
value (8). In our study, the intervention group saved €1,041
per person at 2017 value, and the cost of GSP-A was approxi-
mately €800. An international review reported very low costs
of brief intervention, ranging €2 to €172 at 2009 value, but
without a reduction in alcohol intake (28).

Role -
emotional

Emotional well-being

Table 5. Average costs (€) per patient in the perioperative period. Values are means (SE)

At 6 weeks, 1 € =7.44 DKK (November 2017)

At 12 months, 1 € =7.46 DKK (October 2018)

GSP-A Control Mean differ- GSP-A Control Mean differ-
Factor n=235 n =233 ence (95% Cl) n=35 n =233 ence (95% Cl)
Total hospital costs 6,294 (653) 8,024 (1,739) —1,729 (-5,356t0 1,898) 10,662 (1,283) 12,198 (1,891) -1,536 (-6,051 to 2,980
Emergency room 170 (7) 178 (11) -8 (-33t0 17) 331 (94) 311 (57) 20 (—203 to 244)
Orthopedic ward 6,009 (473) 7,375 (1,326) —1,365 (—4,252 to 1,520) 8,833 (1,132) 10,391 (1,882) —1,559 (5,885 to 2,768)
Outpatient clinic 263 (18) 255 (23) 9 (49 to 67) 1,498 (206) 1,496 (314) 2 (=739 to 744)

p < 0.05 (Mann-Whitney test).
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Bias and limitations

This study has a substantial risk of a type-II failure, as it is
underpowered regarding the primary outcome due to includ-
ing only 59% of the estimated number of patients, and there-
fore an effect cannot be excluded. We tried to take precautions
early against a low inclusion rate in the patient information by
applying the lessons learned from pre-study interviews of sim-
ilar patients. These lessons included the stage of change and
the understanding of the association between risky drinking
and development of complications (29). The trauma situation
itself, leaving only a short period for considering participa-
tion, may also have been important.

The randomized design with blind assessment supports a
high internal validity, together with the use of a manual-based
intervention, trained staff, a high follow-up rate, use of objec-
tive alcohol biomarkers for validation, the pre-study defini-
tion of complications (5), and national registries with high
data completeness. Fulfilling the requirements for a validated
alcohol history and careful documentation of postoperative
complications is a strength of the study.

The intervention group had more risk factors for complica-
tions, such as frequency of smoking, male sex, higher alco-
hol intake, lower physical activity, and overweight. A better
distribution of risk factors between the two groups could
have impacted the results, but probably not to a significant
degree. In contrast, 2 and 4 patients in the intervention and
the control group, respectively, had open fractures, and all 6
developed complications. This may have impacted the dif-
ference between the groups. Furthermore, cost analyses are
difficult to generalize due to a limited external validity caused
by different timeframes, productivity, level, and type of costs
(10,22).

Clinical and research impact

An effective alcohol intervention program for periopera-
tive quitting would impact the clinical guidelines. The 8%
improvement (not statistically significant) of postoperative
complications and savings of €1,000 to €2,000 per interven-
tion patient may be of clinical relevance.

In acute surgical practice, it is important to be trained in
obtaining the alcohol history and informing patients about
high alcohol consumption as a common risk factor in relation
to complications.

Further strategies to improve surgical outcome for acute
patients who are heavy drinkers may build on the present
knowledge. New research should also consider combining
more lifestyle interventions, such as smoking (9), and other
elements of multimodal programs for perioperative care, like
the early recovery after surgery program (ERAS). Measure-
ments of pathophysiological recovery in alcohol-related dys-
function during interventions should be performed, to identify
the shortest preoperative intervention required to obtain a risk
reduction among this vulnerable high-risk group of patients
undergoing acute surgery.

Conclusion

This intensive alcohol intervention program showed success-
ful alcohol cessation in relation to ankle fracture surgery. The
8% fewer postoperative complications and €1,000-2,000
lower costs per patient may be of clinical relevance. Future
strategies for risk reduction should consider combining more
lifestyles interventions and other elements such as the ERAS
program.
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Table 4. Self-reported ankle function, Olerud Molander Ankle Score,
and reduction of the ankle at 1-year follow-up. Values are number

or median (range)

Self-reported ankle function
Patients reporting
1
2
8
4
5
Olerud Molander Ankle Score
Radiography
Patients evaluated
No reduction
Minimal reduction
Moderate reduction
Severe reduction
Dislocated fracture

GSP-A Control
20 22
5 5
12 9
1 7
0 1
2 0
87.5 (10-100) 90 (45-100)
21 23
17 18
3 4
0 1
1 0
1 1




