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Objective: To investigate the predictors of early and late dropout among community users
of the MoodGYM website, a ﬁve module online intervention for reducing the symptoms of
depression.
Method: Approximately 82,000 users accessed the site in 2006, of which 27% completed one
module and 10% completed two or more modules. Adherence was modeled as a trichotomous
variable representing non-starters (0 modules), early dropouts (1 module) and late dropouts
(2–5 modules). Predictor variables included age, gender, education, location, referral source,
depression severity, anxiety severity, dysfunctional thinking, and change in symptom count.
Results: Better adherence was predicted by higher depression severity, higher anxiety severity, a greater level of dysfunctional thinking, younger age, higher education, being female, and
being referred to the site by a mental health professional. In addition, users whose depression
severity had improved or remained stable after the ﬁrst intervention module had higher odds of
completing subsequent modules.
Conclusions: While the effect of age and the null effect of location were in accordance with
prior adherence research, the signiﬁcant effects of gender, education and depression severity
were not, and may reﬂect user characteristics, the content of the intervention and unique aspects
of online interventions. Further research directions are suggested to investigate the elements of
open access online interventions that facilitate adherence.
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Open access websites are characterized by dropout of substantial numbers of users
before the completion of the programs (Eysenbach 2005; Glasgow et al 2007). As greater
exposure to website content is associated with increased beneﬁt (Christensen et al 2004),
poor adherence may represent a limitation of Internet interventions that are designed to
reduce the prevalence of common mental health disorders. To improve adherence, more
information is needed about the particular predictors of website usage on these sites.
Previous research of adherence rates for face to face treatment of depression has
found that older age, medication side effects and more severe depression tend to be associated with faster trial dropout and/or decreased adherence to treatment (Pampallona
et al 2002; Yildiz et al 2004; Akincigil et al 2007). However a recent study observed
that younger age was associated with greater dropout (Arnow et al 2007) and some
studies have found that initial depression severity does not predict adherence to treatment (Akincigil et al 2007; Loh et al 2007). Adherence research from studies examining a range of health conditions (van Dulmen et al 2007) has indicated that treatment
factors such as the presence of reminders, rewards and monitoring are associated
with higher retention, but that demographic factors such as education, socioeconomic
status, and marital status do not predict adherence. A recent review undertaken on the
dropout associated with randomized controlled trials (RCTs) of websites for depression and anxiety broadly supported these ﬁndings (Christensen and Grifﬁths 2008).
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For depression websites, predictors found to be associated
with increased adherence were lower baseline rates of depression, younger age, and less knowledge of psychological treatments. Gender, education or quality of life, when measured,
did not predict adherence.
Within the research trial context, dropouts have been
sub-classiﬁed as no shows, (those who do not proceed to
the consent or treatment stage and do not complete assessments), early dropouts (those that drop out relatively early
from a program and complete a small number of assessments), or late dropouts (those that drop out after additional
sessions or modules) (Davis and Addis 1999). Taking into
account this categorization, the present study investigates
factors that predict no engagement, early and late dropout
from a high volume, free access website for depression. In
the case of open access web-based interventions, dropout is
effectively synonymous with nonadherence, as trial participation is measured concurrently with the administration of
the treatment. That is, a participant can only drop out of the
trial by discontinuing the treatment, as progress in the trial
is measured by the completion of mandatory assessments
throughout the intervention.
Demographic characteristics examined in the present
study were age, gender, education, country of origin, and
remote or rural location. Level of severity of depression was
measured by the self-report of a history of marked depression, referral to the site by a mental health professional, and
current anxiety and depression symptom levels. Dysfunctional thinking was measured by a new scale (Parslow et al
2006), to examine whether dysfunctional thinking styles
were associated with greater dropout. Using a subsample
of the website users, we also examined the hypothesis that
an initial improvement in depression symptoms will predict
greater retention.
Data were collected from the website MoodGYM
(http://moodgym.anu.edu.au), which has been shown
in a number of RCTs to reduce anxiety and depression
symptoms at post test and at twelve months follow-up
(Christensen et al 2004; Grifﬁths and Christensen 2007;
Mackinnon et al 2008).

Methods
Sample
The sample included community users who registered on
the MoodGYM website between January 2006 and April
2007. Registrants are individuals who enroll on the site (by
providing a name and password), automatically creating a
record in the database. Of 194,840 unique visitors to the site
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in the period, 94,270 (48%) registered for the intervention.
From the 94,270 users who registered, exclusions were made
on the following criteria: test users (36 users); self-identiﬁed
psychiatrists, psychologists or therapists (7,147 users);
researchers reviewing depression or anxiety sites (2,967
users); or students studying cognitive behavior therapy (CBT)
as part of a college or university psychology course (2,887
users). The sample used for the initial analysis included
82,159 users, as some users fell into multiple exclusion
categories. A subsample of users who ﬁnished all items in
the introductory survey and the mental health questionnaires
(n = 59,453 eligible users) was used to examine the effect
of various demographic and mental health variables on
module completion. Finally, a subsample of these users who
completed at least one module of the program (n = 19,304)
formed a ﬁnal analysis group, examining the effect of any
changes in symptoms on the number of modules completed.
A ﬂowchart of the sampling process is shown in Figure 1.
Ethical approval for the study was provided by the Human
Ethics Committee of the Australian National University.

Site description
The site consists of a set of ﬁve cognitive behavioral training modules, a personal workbook (containing 29 exercises
and assessments) that records and updates each user’s
responses, an interactive game, and a feedback evaluation
form. Module 1 introduces the site “characters” (who model
patterns of dysfunctional thinking) and demonstrates the way
mood is inﬂuenced by thinking, using animated diagrams
and interactive exercises. Module 2 describes types of dysfunctional thinking and the methods to overcome them, and
provides scales for self-assessment of “warpy” (dysfunctional)
thoughts. Module 3 provides behavioral methods to overcome
dysfunctional thinking, and includes sections on assertiveness
and self-esteem training. Module 4 assesses life-event stress,
pleasant events, and activities, and provides three downloadable relaxation tapes. Module 5 covers simple problem-solving
and typical responses to relationship break-up. Workbook
exercises are integrated into each of the modules.
Each module was designed to take between 30 and 45
minutes to complete, but users can opt to skip certain sections. Module 1 has approximately 30 pages but many of
these contain browser-supported interactive features (creating additional pages) and supplementary pop-up windows.
Module 3 has more than 60 pages, but users are directed to
speciﬁc sections depending on their scores on earlier tests
and thus may not access all pages (Christensen et al 2002).
Users were required to complete the modules in order and
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Figure 1 Sample selection process.

to complete core assessments at the end of each module.
Past RCTs have shown the MoodGYM site to be effective
in reducing depression symptoms at post-test and 12 month
follow-up (Christensen et al 2004; Grifﬁths and Christensen
2007; Mackinnon et al 2008), and that receiving the ﬁrst
two modules may be sufﬁcient for a signiﬁcant reduction in
depression symptoms (Christensen et al 2006).

Measures
Users were asked to complete a brief survey prior to starting the ﬁrst module of the MoodGYM program. The survey
covered demographics, including age (seven categories),
gender, highest level of education (seven categories), country
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of origin (recoded into continent for analysis), whether the
user lived in an urban or rural/remote area, history of marked
depression (yes/no) and whether the user was referred
to MoodGYM by a mental health professional (yes/no).
Screening items were also included to identify psychiatrists,
psychologists, therapists, depression, and anxiety researchers
and students studying CBT.
Following the introductory survey, three brief psychometric scales were administered measuring depression, anxiety
and dysfunctional thinking. The Goldberg Depression and
Anxiety Scales (Goldberg et al 1988) each comprise nine
items that measure current symptoms of affective disorders.
The number of “yes” responses were summed for these
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scales to derive two scores (range 0–9), with higher scores
reﬂecting a greater level of depression/anxiety. The Warpy
Thoughts Scale, a 42-item scale that measures dysfunctional
thinking (Parslow et al 2006) was also administered. The
scale is comprised of seven 6-item subscales that measure the
need for approval, the need to be loved, the need to succeed,
perfectionism, inﬂuence on others, external requirements for
happiness and expectations of rights. Responses were given
on a 5-point scale ranging from “strongly agree” to “strongly
disagree”. The total scale score is calculated by obtaining the
mean of the 42 items, resulting in a continuous score ranging
from 1–5 points, with higher scores reﬂecting higher levels
of dysfunctional thinking.
In addition to the survey data, time and date data were
collected to measure completion rates and times. The start
date was used as a predictor variable to investigate whether
adherence rates changed over time. This variable was deﬁned
as the number of months after January 2006 that the user
signed up to the site. Month units were used for simplicity
of interpretation, although the measure was kept continuous
(to the nearest second).
Module completion was investigated as the primary outcome and was deﬁned as a trichotomous variable, comparing
those who ﬁnished no modules, one module and two or more
modules. This categorization was made because a large
proportion of users ﬁnished no modules and the majority of
the CBT-related material is introduced in the second module
and beyond. The categorization also reﬂects the “no-show”,
“early dropout” and “late dropout” classiﬁcations suggested
by Davis and Addis (1999).

Analysis
Descriptive analyses examined the univariate effects of
the various independent variables on module completion.
For the descriptive analysis, chi-square and F statistics
were calculated for the categorical and continuous effects
respectively. Predictors of module completion for those
who completed both the introductory survey and the mental
health measures were investigated with a nominal logistic
regression that compared users who completed zero modules with those who completed one module and those who
completed two or more modules. A subsequent logistic
regression analysis of the ﬁnal subsample investigated the
effect of depression severity changes on module completion, comparing users who completed one module with
those who completed two or more modules. The analyses
were performed using SPSS v15 (SPSS Inc., Chicago, IL,
USA).

100

Results
The initial analysis sample comprised 82,159 users, of whom
63% completed no modules, 27% completed one module and
10% completed two or more modules. Overall, 81% of users
had completed high school and 40% of users had a bachelors
degree or higher. 54% of users were aged less than 35 years
and 66% were female. 43% of registrants were from Oceania
(41% from Australia), 35% were from Europe (31% from the
United Kingdom), 16% were from North America (12% from
the United States), 3% were from other continents, and 4%
did not respond. 22% of users reported being from a rural
or remote area. 85% of registrants reported having a history
of marked depression and 18% were referred to MoodGYM
by a mental health professional. Descriptive statistics for
each variable are broken down by module completion in
Table 1.
The number of respondents for the Goldberg subscales
(Cronbach’s α = 0.69 for depression; .68 for anxiety) and the
Warpy Thoughts Scale (Cronbach’s α = 0.95) was smaller as
a result of early dropout and non-response. Based on the univariate comparisons (Table 1), higher educational attainment,
younger age, living in Oceania or Europe, being female,
reporting a history of marked depression, being referred to
the site by a mental health professional, and having a higher
initial level of depression, anxiety or dysfunctional thinking
were all signiﬁcantly associated with greater completion of
modules. There was no signiﬁcant effect of location (city
vs. rural) on module completion. Referral to the site by a
mental health professional was associated with a higher
severity of depressive symptoms (mean Goldberg score
for referred = 6.62; mean for nonreferred = 5.93; F = 1152,
p ⬍ 0.001; not shown in table).
The results of the nominal logistic regression are
displayed in Table 2. The regression included 59,453 users,
as many of the users dropped out before reaching the latter
stages of the introductory survey. Among these 59,453 users,
52% completed no modules, 35% completed one module and
13% completed two or more modules. A one-unit increase
on the Goldberg depression subscale was associated with
a 3% increase in the odds of completing one module and a
5% increase in completing two or more modules. A one-unit
increase in the anxiety subscale was associated with a 3%
increase in the odds of completing one module but was not
signiﬁcantly associated with the completion of additional
modules. A one-point increase in the dysfunctional thinking
score was associated with 4% greater odds of completing one
module and 13% greater odds of completing two or more
modules. There was also a signiﬁcant effect of time, with
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Table 1 Descriptive statistics by module completion
N

Number of modules completed (N = 82,159)
Zero

One

Chi-square

p value

Two or more

N = 52,110 (63.4%) N = 21,774 (26.5%) N = 8,275 (10.1%)
Highest level of education
None
Some primary/elementary school
All of primary/elementary school
Some secondary/high school
All of secondary/high school
Current university/college undergraduate
Bachelors degree
Postgraduate/higher degree

78,103

Age group
19 or under
20–24
25–29
30–34
35–44
45–54
55 or over

82,159

Continent
Oceania
Europe
North America
Asia
Africa
South America

78,672

Gender
Female
Male

82,159

Location
City
Rural or Remote Region

78,413

History of marked depression
Yes
No

78,197

Referred by a mental health professional
Yes
No

82,159

Goldberg Depression Scale
Goldberg Anxiety Scale
Warpy Thoughts Scale

N
67,103
65,797
62,308

218 (0.4%)
443 (0.9%)
607 (1.2%)
5997 (12.2%)
13686 (27.8%)
7378 (15.0%)
12103 (24.6%)
8856 (18.0%)

75 (0.4%)
115 (0.5%)
228 (1.1%)
2770 (13.2%)
6015 (28.6%)
3502 (16.7%)
4863 (23.2%)
3430 (16.3%)

16 (0.2%)
33 (0.4%)
68 (0.9%)
935 (12.0%)
1906 (24.4%)
1262 (16.1%)
2024 (25.9%)
1573 (20.1%)

208.4

⬍0.0001

5117 (9.8%)
6374 (12.2%)
7255 (13.9%)
8145 (15.6%)
11833 (22.7%)
9025 (17.3%)
4361 (8.4%)

2443 (11.2%)
3319 (15.2%)
3414 (15.7%)
3586 (16.5%)
4619 (21.2%)
3091 (14.2%)
1302 (6.0%)

1035 (12.5%)
1233 (14.9%)
1330 (16.1%)
1271 (15.4%)
1769 (21.4%)
1108 (13.4%)
529 (6.4%)

527.5

⬍0.0001

22217 (44.7%)
17131 (34.5%)
8766 (17.7%)
1199 (2.4%)
220 (0.4%)
121 (0.2%)

9591 (45.4%)
8110 (38.4%)
2991 (14.1%)
347 (1.6%)
60 (0.3%)
39 (0.2%)

3460 (43.9%)
3184 (40.4%)
1051 (13.3%)
142 (1.8%)
26 (0.3%)
17 (0.2%)

325.9

⬍0.0001

34088 (65.4%)
18022 (34.6%)

14800 (68.0%)
6974 (32.0%)

5671 (68.5%)
2604 (31.5%)

63.6

⬍0.0001

38471 (77.7%)
11033 (22.3%)

16200 (76.9%)
4860 (23.1%)

6080 (77.5%)
1769 (22.5%)

5.3

0.0713

41521 (84.2%)
7789 (15.8%)

18451 (87.7%)
2579 (12.3%)

6926 (88.2%)
931 (11.8%)

196.6

⬍0.0001

8343 (16.0%)
43767 (84.0%)
M (SD)
5.93 (2.12)
5.92 (2.24)
2.17 (0.61)

4552 (20.9%)
17222 (79.1%)
M (SD)
6.21 (1.96)
6.20 (2.12)
2.23 (0.60)

1762 (21.3%)
6513 (78.7%)
M (SD)
6.23 (1.98)
6.16 (2.13)
2.26 (0.60)

325.9

⬍0.0001

F
155.4
125.0
92.7

p value
⬍0.0001
⬍0.0001
⬍0.0001

Note: Numbers in cells vary as a function of number of individuals completing items from the introductory survey and the mental health questionnaires.

a 2% decrease per month in the odds of completing two or
more modules.
Reporting a history of depression was not signiﬁcantly
associated with module completion. However, reporting past
depression was strongly associated with current depression
and anxiety (F = 9761, p ⬍ 0.001 for current depression
score; F = 4564, p ⬍ 0.001 for current anxiety score). To
examine the effect of past depression severity in the absence
of the strong effect of current severity, the regression was
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rerun omitting the Goldberg depression and anxiety scores
from the model (not displayed). Without the current severity
scores in the model, past history of depression signiﬁcantly
predicted lower odds of dropout (χ2 = 14.9, p ⬍ 0.001 for one
module; χ2 = 13.1, p ⬍ 0.001 for two or more modules).
Age was strongly associated with module completion,
with younger users signiﬁcantly more likely to complete
modules. The trend across age groups appeared to be a linear
effect. Higher education was signiﬁcantly associated with
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Table 2 Nominal regression of module completion (N = 59,453)
One module vs. no modules

2+ modules vs. no modules

95% CI
Goldberg Depression Scale
Goldberg Anxiety Scale
Warpy Thoughts Scale
Starting time
Age group
19 or under
20–24
25–29
30–34
35–44
45–54
55 or over
Education
None
Some primary school
All of primary school
Some secondary school
All of secondary school
Current university
Bachelors degree
Postgraduate degree
Continent
Europe
North America
Other
Oceania
Location
Urban
Rural/Remote
History of depression
Yes
No
Gender
Male
Female
Referred by professional
Yes
No

p-value

Lower

Upper

OR

p-value

Lower

Upper

1.033
1.026
1.038
0.996
1.467
1.365
1.239
1.146
1.027
1.006
–
1.136
0.709
1.001
1.088
0.992
1.010
0.978
–
1.000
0.793
0.919
–
0.997
–
1.024
–
0.979
–
1.190
–

⬍0.001
⬍0.001
0.027
0.072
⬍0.001
⬍0.001
⬍0.001
0.001
0.510
0.896
–
0.424
0.005
0.991
0.024
0.782
0.760
0.430
–
0.990
⬍0.001
0.184
–
0.893
–
0.426
–
0.274
–
⬍0.001
–

1.022
1.016
1.004
0.992
1.333
1.250
1.138
1.055
0.948
0.925
–
0.831
0.560
0.833
1.011
0.939
0.946
0.924
–
0.960
0.752
0.812
–
0.955
–
0.966
–
0.942
–
1.134
–

1.044
1.036
1.073
1.000
1.614
1.490
1.349
1.246
1.113
1.093
–
1.552
0.899
1.202
1.170
1.049
1.078
1.034
–
1.042
0.836
1.041
–
1.041
–
1.084
–
1.017
–
1.249
–

1.049
1.012
1.131
0.980
1.610
1.237
1.108
0.949
0.937
0.872
–
0.502
0.404
0.581
0.722
0.662
0.760
0.887
–
1.083
0.752
1.001
–
1.010
–
1.053
–
0.943
–
1.319
–

⬍0.001
0.102
⬍0.001
⬍0.001
⬍0.001
0.001
0.091
0.382
0.257
0.024
–
0.012
⬍0.001
⬍0.001
⬍0.001
⬍0.001
⬍0.001
0.002
–
0.007
⬍0.001
0.987
–
0.752
–
0.226
–
0.036
–
⬍0.001
–

1.033
0.998
1.079
0.974
1.410
1.094
0.984
0.843
0.838
0.775
–
0.293
0.277
0.440
0.651
0.613
0.694
0.823
–
1.022
0.696
0.845
–
0.950
–
0.969
–
0.894
–
1.233
–

1.065
1.026
1.185
0.986
1.840
1.399
1.247
1.067
1.048
0.982
–
0.858
0.588
0.766
0.801
0.716
0.832
0.957
–
1.147
0.813
1.187
–
1.074
–
1.144
–
0.996
–
1.411
–

higher odds of completing two modules. However the effect
was not as clear for one module, with some lesser-educated
groups having higher odds of completion than higher-educated
groups. There was a signiﬁcant effect of location, as North
American users had signiﬁcantly lower odds of module
completion while European users had somewhat higher odds
of ﬁnishing two or more modules than those in Oceania. However, users in a rural or remote location had no difference in
completion than users in urban areas. There was a small but
signiﬁcant effect of gender, with male users 6% less likely to
complete two or more modules than female users. Those users
that were referred to the site by a mental health professional
had 19% greater odds for completing one module and 32%
greater odds for completing two or more modules than those
who reached the site in some other way.
An additional analysis examined whether dropout was
associated with changes in depression status, speciﬁcally
whether users who had improved in the number of symptoms
102

95% CI

OR

of depression were more likely to continue with the
intervention. This analysis was restricted to the subsample
that ﬁnished one or more modules, using a logistic regression
to compare those who completed one module with those who
completed two or more. The change in depression score was
measured as the initial Goldberg depression score subtracted
from the second Goldberg depression score, which was
administered immediately after the ﬁrst module. An increased
depression score at follow-up indicated deterioration (that
is, an increase in the number of symptoms experienced),
while a decreased score indicated improvement. 19,304
users completed the second depression assessment and were
included in the analysis. Table 3 shows the outcome of the
logistic regression. Demographic variables (age, education,
gender) and initial Goldberg depression score were retained
in the regression. The effect of the depression score change
was signiﬁcant, with users who had a decreased score having
16% higher odds of continuing the intervention than users
Patient Preference and Adherence 2008:2
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Table 3 Logistic regression of completing one vs. two or more modules (N = 19,304)
95% CI
Difference in depression score

Initial Goldberg depression
Age group

Education

Gender

Decrease
No change
Increase
19 or under
20–24
25–29
30–34
35–44
45–54
55 or over
None
Some primary school
All of primary school
Some secondary school
All of secondary school
Current university
Bachelors degree
Postgraduate degree
Male
Female

who had an increased score. Users who had no change in
depression score also had 20% greater odds of completing
two or more modules than those who had an increased score.
These differences account for the initial level of depression,
which was not signiﬁcantly associated with completing two
or more modules.
In addition to modeling the three categories of dropout,
we separately examined other measures of adherence, including the number of modules completed (0–5), the number
of exercises completed (out of 29 possible exercises), the
amount of time spent on the ﬁrst module, and the amount of
time spent on all modules. Regression analyses revealed fairly
similar predictors across all of the models, with younger age,
higher level of education, greater depression severity and a
greater level of dysfunctional thinking consistently predicting
improved adherence.

Discussion
The present study found that younger rather than older
participants, those with higher education, and those from
European countries were more likely to adhere to the website. Users from North America were less likely to adhere to
the intervention. Although females had signiﬁcantly greater
odds of completing two or more modules, the overall effect
of gender was small. Rural or remote location did not predict adherence. These ﬁndings conﬁrm previous work in that
they support the observation that younger people are more
Patient Preference and Adherence 2008:2

OR

p-value

Lower

Upper

1.163
1.201
–
0.996
0.961
0.844
0.825
0.802
0.873
0.830
–
0.494
0.514
0.607
0.653
0.642
0.755
0.848
–
0.944
–

⬍0.001
⬍0.001
–
0.635
0.611
0.021
0.007
0.002
0.047
0.010
–
0.021
0.002
0.002
⬍0.001
⬍0.001
⬍0.001
⬍0.001
–
0.070
–

1.069
1.107
–
0.981
0.823
0.732
0.718
0.698
0.764
0.721
–
0.272
0.336
0.445
0.581
0.587
0.679
0.775
–
0.886
–

1.265
1.305
–
1.012
1.122
0.974
0.949
0.922
0.997
0.956
–
0.898
0.786
0.829
0.735
0.703
0.839
0.928
–
1.005
–

likely to adhere, while other demographic variables tend not
to predict dropout. In contrast to previous research where
negative ﬁndings have been reported, we did ﬁnd that higher
education predicted adherence to two or more sessions. This
signiﬁcant ﬁnding may reﬂect the fact that successful CBT
training requires a reasonably high level of ‘psychological
mindedness’, which is likely to be associated with more education. The effects of age and education may also be due to
increased Internet savvy among younger and better-educated
users. In addition, the intervention was originally developed
for a youth audience, so some of the examples and exercises
may have been less relevant to mature users.
The level of depression severity also predicted performance, as judged by two criteria: referral by a health professional and level of anxiety and depression as measured
by levels of symptoms at pre-assessment. The size of this
effect was small. Nevertheless, this ﬁnding was in contrast
to previous research from both standard face to face trials
and Internet-based randomized controlled depression and
anxiety trials which have reported that those with lower levels of symptoms may be more likely to adhere to treatment
protocols (Yildiz et al 2004; Christensen and Grifﬁths pers
comm). There are a number of potential reasons to explain
why an open access website might differ from the results of
other research investigations. Patients accessing help through
open access websites may have fewer options than those who
seek help in face to face interventions or those who choose to
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enroll in research trials, and thus be more likely to remain on
the site if the site is useful, relative to comparative samples
selected into other types of interventions. This effect needs
further investigation. A recent study (Mojtabai et al 2002)
reported that 49% of individuals with a mood disorder perceived the need for care, but only 13% sought help from a
mental health professional. This ﬁnding is consistent with
the idea that many individuals with high levels of depressive
symptoms do not seek face to face help and may not seek help
through a research trial. Another explanation is that dropout is
greater in more severe individuals in standard antidepressant
drug trials, because these individuals may suffer side effects,
and side effects are a known cause of nonadherence to treatment. The latter explanation does not explain, however, the
discrepancy between previous research trials and the ﬁndings
from open access web sites.
We also expected that the variable “previous history of
depression”, which was indicative of current depression
or anxiety severity, would also predict greater adherence.
We did not ﬁnd this association. Given that depression is a
chronic disease, and chronic disease is associated with greater
dropout over time, we might have expected that those with
a previous history to experience higher dropout, even with
more severe symptoms. The lack of a signiﬁcant ﬁnding
for depression history may be due to the strong correlation
between past and current depression. This explanation is consistent with our ﬁnding that the univariate effect of depression
history on adherence was strongly signiﬁcant, yet the effect
disappeared in the multivariate model.
Higher levels of dysfunctional thinking were associated
with a greater level of adherence. Although the Warpy
Thoughts Scale was designed to measure seven domains
of dysfunctional thinking, further validation studies are
required before employing these subscale measures. We
did, however, examine each individual item of the scale and
found consistent patterns of association with the adherence
outcome, with higher scores predicting greater adherence.
We had predicted that higher dysfunctional thinking would
lead to poorer adherence, but found the opposite result.
This effect may be related to the content of the intervention, which is aimed at decreasing dysfunctional thinking.
Users with lower levels of dysfunctional thinking may have
experienced less beneﬁt from the intervention and consequently dropped out.
We examined the issue of whether improvement in symptoms was associated with continuing in the intervention by
comparing users who completed one module with users who
completed two or more modules. Users whose depression
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improved or remained constant had signiﬁcantly greater
odds of continuing past the ﬁrst module than users whose
depression scores deteriorated. Although these effects were
small, this ﬁnding suggests that users whose depression is
worsening through the course of the ﬁrst module may ﬁnd
it more difﬁcult to continue the intervention or choose to
discontinue the program because it is having no effect on
their symptoms. That is, if the program does not appear to be
relevant or help to improve symptoms, users drop out.

Limitations
The limitations of the present research need to be outlined.
First, these data apply to an open website where there was no
monitoring or feedback, apart from automated interactivity.
Thus the ﬁndings may not generalize to other online delivery
contexts, or more particularly to research involving randomized controlled trials where contact with participants is encouraged and monitoring of progress is standard. However, the
divergence in ﬁndings also highlights the importance of this
research, as investigating the determinants of adherence in a
variety of contexts will lead to better targeting and tailoring
of different intervention modalities. Secondly, the size of the
effects described here are small, with some factors having only
a small impact on adherence rates. For example, the effect of
depression severity on completion of none compared to two
modules was relatively small (only a 5% increase in odds of
completing two or more modules). Demographic factors such
as education had greater impact, with the effect for young participants much higher than that for older factors. Because of the
large sample size, the size of these effects could be estimated
with precision. Variables that failed to predict signiﬁcantly can
be dismissed relatively robustly, given the opportunity for such
effects to be observed, if they existed. The positive variables
failed to predict very much of the variance. Overall, these
ﬁndings indicate that we know very little about unmeasured
variables which may predict adherence.
Thirdly, the methodology is correlational, and many
variables are highly correlated with each other (eg, current
severity of depression, previous history of depression and
referral by a mental health professional). Thus it is not clear
which of these effects has primacy. It is also unclear why the
date of participation would predict (negatively) adherence.
This effect was relatively small and may be associated with
an increase in North American users (who tend to adhere less)
or an increase in the number of users who were referred to
the site from external online articles later in the study period.
Finally, as the website is open to the general public and users
are anonymous, it is difﬁcult to verify the accuracy of all
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responses. While some cleaning was performed to exclude
test users, there remains the possibility that some users had
multiple registrations or fabricated responses. Given the large
sample size, the effect of a moderate number of fabricated
responses would be negligible.

Future directions
Overall, the ﬁndings from this study do indicate that adherence rates are relatively low on this open access website,
although approximately 10% of the sample does achieve a
minimum dose of treatment (Christensen et al 2006). The
rates are much lower than those achieved when research on
the same website was undertaken within the structure and
framework of an RCT (Christensen et al 2004). Nevertheless,
the ﬁndings of the study do conﬁrm that age and education
are reliable predictors of adherence for CBT depression
treatment sites, although the amount of variance explained is
relatively small. The study also found that depression severity
was associated with higher levels of adherence, a result that
contrasts with ﬁndings from face to face trials (often antidepressant medication trials). This difference may reﬂect the
low symptom level of the website sample relative to face to
face trials. Alternatively, the difference in ﬁndings could be
related to the greater motivation of spontaneous web users
who either have no other resources available or prefer the
online format for reasons of privacy or convenience.
The present website remains a vehicle for further research
on open access website adherence. Such research can be
achieved by broadening the range of pretest variables that
we examine, for example, introducing questions related to
user expectations, such as whether they have knowledge of
the content of the site before they commence, whether they
believe the website will be effective in producing positive
outcomes, if they believe therapy can be delivered online,
whether they prefer the medium of the internet, and information about levels of use and satisfaction with standard
treatments obtained face to face.
Perhaps more signiﬁcantly, given the existing capacity to
randomize online, we could endeavor to investigate experimentally whether relatively small additional components such
as email reminders will substantially improve adherence and
compliance. Evidence from previous research (Clarke et al
2005; Ritterband et al 2005; Robertson et al 2006) suggests
such components may well pay off.

Lou Farrer for their contributions to the research. There are
no conﬂicts of interest to report.
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