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preference for one form of treatment, 
dislike of the idea of randomization, and 
the potential for increased demands of 
the patients (4). 

We know of no existing studies on the 
comparison between participants and 
non-participants in an alcohol cessation 
intervention at the time of surgery.

The purpose of this study was to de-
scribe baseline characteristics of the 
non-participants and the participants, as 
well as to investigate predictors of being 
non-participant compared to participant 
in the multicenter Scand-Ankle RCT re-
garding alcohol cessation intervention in 
acute ankle fracture surgery. 

Introduction
Patients declining participation in ran-
domized clinical trials (RCT) is a well-
known concern, and a low recruitment 
rate can cause selection bias and com-
promise the external validity (1,2). The 
patients who participate in clinical trials 
are typically considered to be healthier, 
younger and of higher social status (3). 
A review (by Abraham et al.) found that 
four different surgical RCTs had ambigu-
ous conclusions when comparing par-
ticipants with non-participants, though 
a tendency was found towards the non-
participants being older, less well-edu-
cated, likely to be more ill, and have their 
condition interfere more with their daily 
life. This review also showed that the 
three most common reasons for patients 
not to participate in surgical RCTs were: 
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Abstract
Background Clinical experience indicates that patients declining participation in randomised clinical trials (RCTs) at the time of surgery 
are older, less healthy and of lower social status than patients accepting to participate, compromising the external validity of the RCT 
and bringing the non-participants in higher risk at surgery. To our knowledge, no studies exist on patients with hazardous alcohol 
consumption who decline participation in RCTs at the time of surgery. The aim was to compare characteristics of the participants and 
non-participants in the Scand-Ankle RCT. 
Method The Scand-Ankle study is a RCT that investigates the effect of a 6-week gold standard alcohol intervention (GSP-A) on postop-
erative complications in patients drinking >21 units/week and undergoing ankle fracture surgery. This study included eligible patients 
that declined to participate in the Scand-Ankle RCT but gave informed consent to follow-up in their medical record (N=67). Their 
perioperative patient characteristics were obtained from their medical record and the characteristics were compared to the patients 
enrolled in the study so far (N=61). 
Results The baseline characteristics showed no differences between participants and non-participants, but some tendencies towards 
the non-participants being older, having severak co-morbidities and higher ASA scores. None of the variables of interest in relation to 
postoperative complications (age over 70 years, comorbidity, daily smoking, ASA scores, fracture type, BMI, alcohol) were significant 
predictors for non-participation.
Conclusion No differences were found between participants and non-participants and no patient characteristics could significantly 
predict participation.
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Patients were excluded if they declined to participate in 
the Scand-Ankle trial or did not give informed consent 
to follow-up via their medical record material. 

Data registration/Outcomes 
The primary outcomes were a comparison of baseline 
characteristics between participants and non-partici-
pants and predictors of being non-participant compared 
to participant.

The baseline characteristics were: age, sex, body mass 
index (BMI), daily smoking, alcohol (units per week), 
employment, living alone, ASA score (ASA score 1: a 
normal healthy patient; ASA score 2: a patient with 
a mild systemic disease; ASA score 3: a patient with a 
severe systemic disease), comorbidity (diagnosed: lung 
disease, cardiovascular disease, liver disease, psychiatric 
disorders, neurologic disorders, musculoskeletal diseas-
es, diabetes) and fracture type. The predictors were all 
patient characteristic variables at risk of having a rela-
tion to the complication rate: age >70 years(7–10), daily 
smoking(9), ASA scores (6), comorbidity (lung, liver, 
heart diseases and diabetes)(6), alcohol ≥35 units/week 
(11), fracture type (12) and BMI (13). Only patient risk 
factors at baseline were chosen as predictors because 
the patients often were asked to participate in the trial 
preoperatively. The data of the non-participants and 
participants were collected from the patients’ medical 
record material.

Analysis
The patient characteristics were described using median 
and range for continuous data and number and percent-
ages for categorical data. To detect if any complication 
rate risk factor could predict participation, univariate 
analyses (Chi-Square and Fisher’s exact test) and multi-
variate analyses (logistic regression) were performed on 
the predictive variables. Analyses were performed in in 
IBM SPSS v. 19 and Excel 2010.

Ethics
The Scand-Ankle protocol was registered in Clinical-
Trials.gov (id: NCT00986791). The project has been 
approved by the Danish Scientific Ethical Committee 
System (CVK: 0908664) and the Danish Data Protec-
tion Agency (28th of July 2009). The non-participant 
group in this study gave informed consent to follow-up 
via their medical record material. 

Results
Study groups
A total of 141 patients were eligible for the Scand-Ankle 
trial in the period April 2010 to December 2013 at 

Based on our own clinical experience and earlier studies, 
our hypothesis was that patients with hazardous alcohol 
consumption that declined participation in the Scand-
Ankle trial had more preoperative risk factors than par-
ticipants, making them subject to an even higher risk of 
developing postoperative complications.  

Method
Study design
This is a descriptive study based on the non-participants 
and participants of the Scand-Ankle RCT.

The Scand-Ankle RCT
The Scand-Ankle trial is an ongoing RCT investigating 
the effect of a new 6-week gold standard alcohol inter-
vention (GSP-A) on postoperative complications, alco-
hol intake and cost-effectiveness in hazardous drinking 
patients undergoing ankle fracture surgery. The study is 
conducted at two university hospitals in Copenhagen. 

Patients are eligible for the study if the timeline follow-
back (5) identifies an alcohol consumption in the pa-
tient of ≥21 units/week (one unit equals 12 g of etha-
nol) on average during the past three months, undergo 
ankle fracture surgery with internal fixation, and give 
informed consent within 36 hours from admission. Pa-
tients are excluded if they are under 18 years old or are 
unable to give informed consent, are pregnant or breast-
feeding, are allergic to Disulfiram or Benzodiazepines, 
have previously experienced delirium or cramps during 
abstinence, have multiple or pathological fractures, or 
have an American Society of Anaesthesiologists physi-
cal status classification (ASA scores)≥4 (6) or fulminant 
heart or liver insufficiency. 

The intervention group receives the 6-week GSP-A con-
sisting of a structured patient education program with 
weekly meetings (5 in total), as well as Disulfiram (200 
mg x 2 per week) and B-vitamin and Thiamin. 

The control group receives the orthopedic department’s 
standard care for patients with ankle fracture and haz-
ardous alcohol intake. 

All participants are free to seek alcohol abuse treatment 
outside of the GSP-A. Both groups are followed up at 6 
weeks where the patients would attend their routine X-
ray and clinical control at the department.  

Inclusion and exclusion criteria
Patients were included in this study if they were enrolled 
in the Scand-Ankle trial or were eligible but declined to 
participate in the Scand-Ankle trial at Hvidovre and Bis-
pebjerg hospitals from April 2010 to December 2013. 
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Hvidovre and Bispebjerg hospitals. 77 patients declined 
to participate and 64 were included in the Scand-Ankle 
trial. One withdrew consent after inclusion and two had 
their operations cancelled. Out of the 77 patients declin-
ing participation, 67 gave informed consent to follow-up 
via their medical record material.  A total of 67 non-par-
ticipants and 61 participants were included in this study 
(Figure I).

Baseline characteristics of participants vs. non- 
participants
Table 1 shows the baseline characteristics of the two 
groups.  There were no differences between participants 
and non-participants, but some tendencies towards the 
non-participants being older, having more co-morbidity 
and higher ASA  scores. 

In the non-participant group 55% had co-morbidity, 57% 
had ASA score 2 and 9% had ASA score 3.  In the partici-
pant group 44% had comorbidity, 49% had ASA score 2 
and 5% had ASA score 3.  

Included in the 
Scand-Ankle trial

Randomization

Operation 
cancelled:

n=2
Withdrawal:

n=1

Participants:
 n=61

Non-participants: 
n=67

Study groups

n=64

n=141

GSP-A:
n=32

Usual care:
n=32

Figure 1 Trial profile

Declined the 
Scand-Ankle trial

n=77

No consent 
to acces 

their medical 
record:

n=10

Table 1 Patient characteristics

Non-participants 
(N=67)

Participants 
(N=61)

Age 57 (19-82) 50 (20-78)

Sex (men) 50 (75%) 40 (66%)

BMI (kg/m2) 26 (17-46) 26 (17-37)

Daily smoking 43 (64%) 39 (64%)

Employed* 23 (41%) 25 (41%)

Living alone 39 (58%) 35 (58%)

Alcohol (units per week)** 28(14-210) 30  (0-126)

Patients with co-morbidity*** 37 (55%) 27 (44%)

    Lung disease 4  (6%) 6 (10%)

    Cardiovascular disease 17 (25%) 11 (18%)

    Diabetes 2 (3%) 1 (2%)

    Liver disease 3 (4%) 2 (3%)

    Minor psychiatric disorder 6 (9%) 15 (25%)

    Neurologic disorder 6 (9%) 3 (5%)

    Musculoskeletal disease 7 (10%) 4 (7%)

    Other diseases 5  (7%) 8 (13%)

ASA score

    1 23 (34%) 28 (46%)

    2 38 (57%) 30 (49%)

    3 6 (9%) 8 (13%)

Fracture type

    Unimalleoalar 34 (51%) 26 (43%)

    Bimalleolar 24 (36%) 27 (44%)

    Trimalleolar 9 (13%) 8 (13%)

Data are numbers (%) or medians (range). *11 non-participants had unknown 
employment. **All patients had an average alcohol intake ≥21 units/week in 
the last three months. ***Diagnosed musculoskeletal - , lung -, liver -, heart 
disease, diabetes, psychiatric -, neurologic disorder and other diseases. 

Predictors of non-participation compared to 
participation
Table II shows the variables of interest: age over 70 
years, comorbidity (heart, lung, liver disease and diabe-
tes), daily smoking, ASA scores, fracture type, BMI, and 
alcohol. None of the variables were significant predic-
tors for non-participation in neither the uni- or multi-
variate analyses. 

There was a tendency towards ASA score 3 being a pre-
dictor of non-participation (OR = 3,0; CI = 0,51-18,12).

Discussion
Baseline characteristics, participants vs. non 
participants
Contrary to our hypothesis, the non-participants did not 
have more preoperative risk factors than the participants.

Eligble patients at Bisbebjerg 
and Hvidovre Hospital 2010-13
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Table 2 Predictors of non-participation compared to participation

Univariate analysis Multivariate analysis

Odds ratio (95% CI)     p-value Odds ratio (95%) p-value

Age (≤70 vs. >70) 1.31 (0.39 - 4.36) 0.766  1.14              (0.3-4.32) 0.846 

Comorbidity* ( - vs. + ) 1.4   (0.63 - 3.05) 0.396 1.21       (0.44-3.36)      0.712

Daily smoking (- vs. +) 1.01 (0.49 -2.08) 0.977 1.19         (0.53-2.68)    0.675         

ASA score

  (1 vs. 2) 1.54  (0.74 - 3.20) 0.244   1.37         (0.55-3.42)  0.495

  (1 vs. 3) 2.44                  (0.55 - 10.82)   0.292 3.0                  (0.51-18.12)       0.224              

Fracture type

  Unimalleolar vs. bimalleolar 0.68    (0.32 - 1.44)     0.313 0.55         (0.24-1.26)      0.156 

  Unimalleolar vs. trimalleolar 0.86      (0.29 – 2.54)      0.785 0.67             (0.2-2.12)   0.495

BMI

  Normal vs. underweight 1.82   (0.15-21.61) 1 1.14        (0.08-16.24)     0.923 

  Normal vs. overweight 0.78   (0.35-1.76) 0.548   0.61     (0.25-1.49)         0.281

  Normal vs. obese 1.21   (0.46-3.17) 0.695   1.09         (0.39-3.07)     0.866

Alcohol  (21-35 vs. ≥35 units/week) 0.69   (0.33-1.42) 0.309   0.62             (0.27-1.42) 0.256 
*Diagnosed lung, liver, heart, disease or diabetes. 

Predictors of non-participation compared to 
participation
No patient characteristics that were related to the com-
plication rate could predict participation. This indicates 
that at the time of inclusion, the non-participants did 
not have a higher risk at surgery compared to the partici-
pants. The Scand-Ankle participants appear to be repre-
sentative of the patient population which we wished to 
investigate, in relation to factors relevant to the outcome 
i.e. postoperative complications.

Bias and limitations
The strength of this study is that almost all of the non-
participants gave informed consent to follow-up via 
their medical record.

A limitation to this study is the missing information 
about the patient’s income, residence and education-
al level. Differences in these parameters could affect 
the applicability of the Scand-Ankle trial. Living alone 
and employment are socioeconomic factors present in 
this study and no differences in these parameters were 
found. A bias in this study is the missing registration of 
open fractures, which is related to a higher complication 
rate(7,8). Another bias is the risk of a type 2 error be-
cause of the number of participants. There was a ten-
dency towards ASA score 3 (vs. ASA score 1) being a pre-
dictor of non-participation, but it would demand a study 
group of 328 patients to show a significant association.

There is an inconsistency between the number of pa-
tients with ASA score 2, ASA score 3 and the number 
of patients with co-morbidity in both groups. A pos-
sible reason could be that the ASA score was evaluated 
by an anaesthesiologist and sometimes a high alcohol 
consumption alone gave the patient an ASA score of 2 
instead of 1.  In the classification system, an exact alco-
hol amount is not defined, so it remains up to each an-
aesthesiologist to determine how large a weekly alcohol 
intake it takes to classify the patient as ASA score 2. 

To our knowledge, this is the first study to compare par-
ticipants and non-participants in an alcohol cessation 
intervention RCT at the time of surgery. Sparse litera-
ture is available on comparing participants with non-
participants in lifestyle intervention RCTs at the time 
of surgery, but some studies have shown that non-par-
ticipants in psychosocial intervention RCTs following 
surgery had lower socioeconomic status than the par-
ticipants (14;15). One of these studies also found that the 
non-participants were older (15) and the other found no 
difference in age (14). In our study, there is a tendency 
towards the non-participants being older. 

The non-participants’ alcohol intake is not different 
from that of the participants, indicating that patients 
with hazardous alcohol consumption might have the 
same reasons for declining participation in a RCT as 
patients with an alcohol use not exceeding the recom-
mended limits.
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Perspectives 
A survey about the patient’s reasons for not participat-
ing could be of great interest especially for alcohol inter-
vention studies in relation to surgery. An interview study 
about patient opinion was performed before the start of 
the Scand-Ankle trial and showed that nearly half of the 
patients were ready to participate in an alcohol interven-
tion and all the patients found the Scand-Ankle trial to be 
relevant in relation to surgery. Interviews of reasons were 
not performed in the study (16). The challenge of patient 
inclusion in lifestyle interventions in an acute surgical 
setting is shown through the interview study, the inclu-
sion rate in the Scand-Ankle trial and experiences from a 
smoking cessation intervention at the time of ankle frac-
ture surgery with an inclusion rate of 35% (17).  

Once the Scand-Ankle study is finalised, the complica-
tion rate among the Scand-Ankle patients will be evalu-
ated, and it would be relevant to compare the compli-
cation rate of the non-participant with the Scand-Ankle 
control group and intervention group, since it has been 
suggested that there exists a beneficial “trial effect” by 
participating in RCTs (18;19). 

The GSP-A has already shown to be cost-effective (20) 
and significantly more patients in the intervention group 
(58%) were abstainers than in the control group (13%)
(20). Another result from the Scand-Ankle study is that 
the GSP-A had no effect on smoking cessation or any 
other lifestyle risk factor, suggesting that a potential ef-
fect on postoperative complications is related to the al-
cohol intake. 

Conclusion
No differences were found between participants and 
non-participants and no patient characteristics related 
to the complication rate could predict participation.
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