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Abstract

Attrition is a well known problem in psychotherapeutic treatment.
Patients with addiction have high attrition rates, and it is therefore
important to identify factors that can improve completion rates
in addiction. Here, we investigated the influence of waiting time
as a predictor of treatment completion in gambling disorder. We
compared 48 gambling disorder sufferers with a 56% completion rate
(21 non-completers and 27 completers). Binomial logistic regression
analysis showed that waiting time from initial contact to the first session
with a therapist was a significant predictor of risk of attrition: longer
waiting times were associated with increased risk of attrition. Age,
gender, or comorbidity was not associated with an increased risk of
attrition. These data suggest that gambling disorder sufferers benefit
from fast access to treatment, and that longer waiting time increases
the risk of attrition.

Introduction

Attrition is a well known problem in psychotherapeutic treatment
[1]. Patients suffering from substance use disorder [2,3] and gambling
disorder [4-7], have high attrition rates ranging from approximately
30-50%. Therefore, it is important to identify factors that might be
associated with attrition and retention in the treatment of addiction.

Candidate factors for attrition in addiction include: comorbidity,
demographics, contact with therapist, and waiting time for treatment.
Araujo et al. [2] found that comorbidity of anxiety and depression in
substance use disorder was not associated with treatment retention
or attrition in a group of 148 patients in an inpatient substance abuse
detoxification program. Ross et al. [8] reported similar findings
using the Symptom Check List-90-R (SCL90-R) in a group of 308
male and 106 female patients with moderate-to-severe substance
abuse problems. Condelli et al. [9] found that two factors predicted
treatment retention in a group of 753 substance use disorder patients:
(1) the interviewers’ predictions of whether clients would stay long
enough in the program to benefit from treatment; and (2) whether
patients had spent most of their time with large groups of people, as
opposed to small groups or alone, before the onset of the disorder.
Finally, Albrecht et al. [3] found that immediate entry into treatment
was significantly associated with completion in a group of 10,661
pregnant women being admitted to substance abuse treatment.
However, other studies find that waiting time is not associated with
retention in treatment of substance use disorder [10].

To date only little attention has been paid to factors contributing
to attrition and retention in gambling disorder treatment.
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Identification of factors contributing to attrition rates may have
important implications for clinical practice and development of
treatment methods. In this study we investigated the role of waiting
time and comorbidity as possible predictors of attrition in gambling
disorder treatment.

Methods and Materials
Participants

The cohort consisted of 48 gambling disorder sufferers with a 56%
completion rate (21 non-completers and 27 completers). Patients
were recruited through the Research Clinic on Gambling Disorders
(RCGD) and the Danish Gambling Disorder Treatment Network (a
nationwide Danish treatment collaboration). The inclusion criteria
for patient referral were: 18-75 years of age; problems with controlling
gambling; symptoms that are disruptive to the person’s life and have
persisted for at least two weeks; and sufficient proficiency in Danish.
The exclusion criteria were: current or past psychotic, bipolar disorder
or other severe psychiatric disorder; current suicidal risk; current
moderate or severe alcohol or substance use disorder; diminished
cognitive functions; and pregnancy.

Diagnosis and Comorbidity

Patients were assessed by clinical psychologists using the
Structured Clinical Interview for DSM-IV (SCID-I) [11] and the
Structured Clinical Interview for Pathological Gambling (SCI-PG)
[12], which are diagnostic assessment tools for Axis-I disorders (e.g.,
gambling disorder, affective disorders, psychotic disorders, anxiety
disorders, and substance use disorders). The SCID-I and SCI-PG for
DSM-1IV are the most recent SCID versions.

Treatment

Patients were treated using an evidence based treatment protocol
developed by the Research Clinic on Gambling Disorders from Robert
Ladouceur’s method, which is one of the best documented treatment
methods of gambling disorder [4,6,7,13-16]. The method consists of
12 weekly sessions of Cognitive-Behavioral Therapy (CBT), which
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covers: motivation; behavioral modification in high risk gambling
situations; identification and reorganization of cognitive biases and
erroneous perceptions; and relapse prevention. Patients received
individual treatment, and were evaluated on craving and gambling
control.

Statistical analysis

We used Welch’s t-test to test for group differences on age, gender,
comorbidity, craving, gambling control, days waiting for treatment,
number of treatment sessions, and days in treatment. We used a
binomial logistic regression model for treatment completion using
waiting time as the sole explanatory variable. The predictive power of
the model was computed using leave-one-out cross-validation.

In terms of data completeness, we note that two completers and
six non-completers had missing data on gambling control, while one
completer and six non-completers had missing data on craving.

Results

Table 1 shows that patients completing treatment waited
significantly fewer days for treatment, t(27.05) = -2.66, p < 0.01, and
had significantly more days in treatment, t(41.22) = 2.62, p < 0.01,
and treatment sessions, t(44.13) = 5.45, p < 0.001, compared to non-
completers. The two groups did not differ in age, gender distribution
and presence of comorbidity.

The binomial logistic regression analysis showed that the
waiting time from initial contact to the first session with a therapist
significantly predicted treatment completion (z = -2.44, p < 0.02);
longer waiting times were associated with increased risk of non-
completion. In contrast, comorbidity did not significantly predict
completion rates. The model had an optimal level of classification of
72.9% at the probability threshold of 0.57 (see Figure 1).

Figure 2A shows the distribution of completers and non-
completers in the model. Patients above the solid line are predicted to
complete treatment, while patients below the solid line are predicted
to be non-completers. The model’s sensitivity was 73.3% (22 of 30
predicted completers above the solid line were accurately classified),
and a specificity of 72.2% (13 of 18 predicted non-completers below

Table 1: Treatment completers vs. non-completers.

Completers | Non-completers
(n=27) (n=21)
Mean SD Mean SD t
Age 3481 | 13.82 | 36.48 | 8.59 -0.51
Gender (% women) 11.11 | 32.03 4.76 21.82 0.82
Known Comorbidity 44.44 | 50.64 52.38 | 51.18 -0.54
Gambling control, intake 29.60 | 27.15 | 38.67 29.49 -0.97
Gambling craving, intake 60.58 | 30.60 @ 56.33 & 31.19 0.42
Days waiting for treatment 16.78 | 11.80 @ 32.38 | 24.74 -2.66**
’::Srzzirs of weament ;67 | 627 362 390  5.45%
Days in treatment 193.88 | 113.37 103.14 12337 | 2.62*

*p<0.05 **p=<0.01,** p=<0.001
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Figure 1: Prediction accuracy vs. probability threshold.

The model has the optimal classification accuracy (0.729) at the probability
threshold of 0.57, indicated at the crosshairs. The x-axis shows the models
probability threshold, while the y-axis shows the classification accuracy
(ACC).
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Figure 2: Predicted probability of completion and days waiting for treatment
in completers and non-completers.

A. Classification accuracy of predicted treatment completion. The
maximum classification accuracy between completers (white circles) and
non-completers (black circles) is obtained at the probability threshold of 0.57
- indicated by the horizontal solid line. The model predicts that patients above
the line complete treatment, while patients below the line do not complete
treatment. The y-axis shows the models predicted probability of completion.
B. Days waiting for treatment. Patients who are predicted to complete
treatment wait less than 22 days for treatment (above dashed line). The
y-axis shows the number of days waiting for treatment. Mean and Standard
Error Mean (SEM) for the waiting time are shown for completers and non-
completers.

the solid line were accurately classified). The overall classification
accuracy is 72.9% (35 of 48). Figure 2B shows that patients who spoke
with a therapist within 22 days had a 73.3% completion rate (above
the dashed line), while waiting more than 50 days to speak with a
therapist reduced the completion rate to 0% (below the dotted line).
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Discussion

Waiting time was found to be a significant predictor of gambling
disorder treatment completion. Gambling disorder sufferers, who
completed treatment, waited significantly fewer days for starting
treatment than gambling disorder sufferers, who did not complete
treatment. Gambling disorder sufferers who started treatment within
22 days (n = 30 of 48) had a 73.3% completion rate, compared to an
overall 56% completion rate. Gambling disorder sufferers who waited
more than 50 days (n = 4 of 48) for treatment had a 0% completion
rate. These data suggest that gambling disorder sufferers benefit
from fast access to treatment, which is associated with an improved
completion rate. In contrast, longer waiting times are associated with
increased risk of attrition.

The overall attrition rate of 56% reported here, is similar to
attrition rates reported in other studies of gambling disorder
treatment. For instance, Sylvain et al. [4] found that 29 out of 40
patients (73%) completed treatment, while 11 (27%) dropped out;
Ladouceur et al. [6] found that 35 (53%) out of 66 patients completed
treatment, while 31 (47%) dropped out; and Ladouceur et al. [7]
found that 61 (69%) out of 89 patients completed treatment, while 28
(31%) dropped out. Attrition rates in gambling disorder thus seem to
vary from approximately 30-50%. None of these studies investigated
factors associated with attrition rates, which is understandable,
because they focused on the effect of gambling disorder treatment.
However, it underscores the facts that only little attention has been
paid to factors contributing to attrition, and the need to investigate
factors of attrition in order to improve treatment retention and
completion.

Our data indicate that waiting time is a significant factor in
attrition, while symptom severity of gambling and comorbidity did
not predict completion rates. The implication of this finding is that
patients who wait longer for treatment are at risk for not completing
treatment, which in turn makes it conceivable that the risk of attrition
might be reduced by the waiting time for starting treatment. This
may be done by, for instance, increasing treatment personnel, or
reallocating resources toward faster intake assessment and visitation
for treatment.

The present study was carried out in a naturalistic treatment
setting, where all patients were thoroughly screened through
inclusion and exclusion criteria and diagnostically assessed for
gambling disorder and comorbidity. The group division was a natural
consequence of patients completing or not completing treatment,
and the results are therefore highly relevant for clinical practice.
Therefore, it was not necessary to randomize patients.

Non-completion was not a result of patients seeking treatment
elsewhere while waiting for treatment, since patients had at least
one session with a therapist (patients in treatment rarely seek help
elsewhere). However, a limitation in the data is that they did not
include patients who were never in contact with a therapist (patients
needed at least one session to be included).

Another limitation was, that it was not possible to evaluate
treatment effect, since most patients in the non-completion group

did not complete post treatment measures. Therefore, treatment
completion was only evaluated based on intake measures. Thirdly,
several factors may have affected longer waiting time for patients,
e.g., periods with higher influx of patients (e.g., around major sports
events or holidays) or the responsiveness of patients. In addition, some
patients can be difficult to get in contact with, thereby resulting in
delay in booking appointments and hence delay the start of treatment.
Therefore, further research should investigate possible factors for
delay in entering treatment. Fourth, other factors, such as symptom
severity of gambling disorder or comorbidity might affect treatment
outcome, and further research should investigate those factors as
well. Fifth, the selection criteria in our sample might differ from other
studies of gambling disorder and substance use disorder. The present
treatment setting is an outpatient treatment center. Therefore, only
patients with mild to moderate symptom severity are included in the
treatment. It is possible that completion rates in patients with more
severe comorbidity (e.g., severe depression, psychotic disorders or
severe comorbid substance use disorder) are less affected by waiting
time, and more affected by severity of comorbid psychopathology.
Finally, while our cohort was of comparable size with previous
studies of gambling disorder, the sample size was smaller than that
of previous studies in substance use disorder. Therefore, the findings
should be replicated in a larger sample.

In conclusion our data suggest that waiting time for starting
treatment is a risk factor of attrition in gambling disorder treatment,
and that appropriate measures to reducing waiting time, can improve
patient retention and completion rates, and thereby treatment
efficiency. These findings are relevant for clinical practice and for
improving treatment methods in gambling disorder.
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