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Delivering timely interventions: the
impact of the internet on mental health

interventions can now be delivered via the
internet to broad sectors of society, includ-
ing people who have limited access to clini-
cal services due to geographic, economic or
social barriers.2,3 MoodGYM, an Australian
innovation, is an internet-based cognitive
behaviour therapy (CBT) intervention
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ABSTRACT

Objective:  To determine the feasibility of conducting a cluster randomised trial in 
Australia of the effectiveness of general practitioner-supported delivery of internet-
based cognitive behaviour therapy (CBT) and enhanced psychological care.

gn, setting and participants:  Cluster randomised trial involving patients 
ding general practices in Australia. Participating practices were randomly allocated 
erventions. The study was conducted between January 2004 and January 2007.

ventions:  Enhanced GP care was delivered by doctors who had completed 
ific mental health training; the experimental condition consisted of enhanced 
are plus MoodGYM, an internet-based CBT intervention.

Main outcome measures:  Demographic and behavioural characteristics of patients, 
and demographic and practice characteristics of GPs; time to resolution of 
psychological symptoms for patients involved in the longitudinal phase of the trial.
Results:  1571 patients attending 90 GPs from 84 general practices were identified as 
potentially suitable for recruitment. These patients had a mean age of 35 years, 76% 
were female, 84% had access to the internet for personal use, and 22% reported high or 
very high levels of psychological distress on the Kessler Psychological Distress Scale. The 
90 GPs had a mean age of 49 years, 53% were female and 25% had completed formal 
mental health training. Of the 1571 screened patients, 340 reported high levels of 
psychological distress, but only 140 of these could be further assessed for eligibility in 
the trial. Of these 140, 83 patients with depression (attending 10 GPs in eight general 
practices) proceeded to randomisation. For these patients, the experimental 
intervention (enhanced GP care plus MoodGYM) tended to result in prompt and more 
sustained resolution of depressive symptoms.

Conclusion:  Our capacity to conduct a definitive trial was limited by available resources. 
Preliminary data suggest that primary care patients with depression may derive 
additional benefits from an internet-based CBT program delivered in conjunction with 
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enhanced psychological care from GPs.
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 ough major depression is the

ding cause of health-related disa-
ity in Australia, access to appro-

priate forms of psychological treatment
remains low.1 Cost-effective mental health

designed to treat and prevent depression
and anxiety.4 MoodGYM has been shown to
reduce symptoms of depression and anxiety
in people in the community and in school
settings.5-7

We have previously demonstrated the
lack of access to skilled psychological treat-
ments in primary care settings.8 There is an
urgent need to evaluate the potential effec-
tiveness of internet-based therapies in clin-
ical settings, including primary care. About
85% of adult Australians visit a general
practitioner in any year, and GPs are most
likely to be the first point of professional
contact for most individuals with mental
health problems.9 Although there is evi-
dence that use of the internet to treat
mental health problems is acceptable to
both patients and doctors,10 internet-based
programs have not been widely used to
deliver mental health interventions in con-
junction with traditional general practice.
Since the introduction in 2001 of the fed-
eral government’s Better Outcomes in Men-
tal Health Care (BOiMHC) initiative,
greater emphasis has been placed on deliv-
ery of more sophisticated psychological
assessment and active management by Aus-
tralian GPs.11 Although the introduction of
Medicare-based support for psychological
services in late 2006 also increased access
to professionally delivered mental health
services, most people still rely largely on
their GP to manage their psychological
difficulties.12

We sought to evaluate the feasibility of
conducting a cluster randomised trial of the
effectiveness of practitioner-supported
delivery of MoodGYM as an adjunct to

enhanced psychological care delivered by
GPs.

METHODS

We recruited patients attending GPs for
common forms of psychological distress to a
cluster randomised trial comparing the
effects of two forms of enhanced care for
depressive syndromes. The enhanced GP
care was delivered by doctors who had
completed mental health training for man-
aging depressive disorders in patients pre-
senting to primary care (Level 1 BOiMHC
training). The experimental intervention
consisted of enhanced GP care plus practi-
tioner-supported use of an effective internet-
based treatment system (MoodGYM). The

study was conducted between January 2004
and January 2007.

Level 1 BOiMHC training and trial 
familiarisation
GPs were trained using the introductory
component of the SPHERE training program
(run by Educational Health Solutions and
sponsored by Pfizer Pharmaceuticals), coor-
dinated through the Central Sydney Divi-
sion of General Practice. The introductory
component (“Depression and anxiety: an
introductory training program for general
practitioners”) provides GPs with the
knowledge and skills required to effectively
identify, treat and manage depression, anxi-
ety and somatic distress in their prac-
tice.13,14 This highly interactive and
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discussion-based training program
includes three seminars that focus
on: psychological distress in gen-
eral practice; diagnosis of specific
psychological disorders; and man-
agement of depression and anxiety.
More than 9000 GPs have had
access to some aspect of the
SPHERE training program over the
past decade.

This training was followed by a
2-hour trial familiarisation meeting
that covered trial design, contents
of enhanced GP care, use of
MoodGYM, patient management
during the trial including the use
of antidepressants, and methods
for conducting the research trial
within general practice. Each prac-
tice was asked to recruit 15
patients.

Cluster randomisation of 
general practices
General practices were identified
for participation in the study
through the Central Sydney Divi-
sion of General Practice, the
national SPHERE database and
advertising in relevant trade jour-
nals. Of 84 general practices (90
GPs) who participated in the initial
assessment, 34 were randomly
assigned to offer enhanced GP care
plus MoodGYM or enhanced GP
care alone. The cluster randomised
trial design is shown in Box 1.

Patient screening
A research nurse was present
within each practice on specific
days and offered screening ques-
tionnaires to all patients before
their appointment with the GP. In
some practices, the practice man-
ager was able to assist. Only those
patients who scored positive for
psychological distress (using an arbitrary
cut-off score of at least 20 on the Kessler
Psychological Distress Scale [K10],15 to cap-
ture all patients with high to very high levels
of distress) and self-reported that they met
other trial criteria were offered a follow-up
appointment, and had their records flagged
to alert the GP to their potential participa-
tion in the trial (Box 2). GPs then made a
final determination of whether these
patients were eligible for inclusion. The trial
criteria included: age between 16 and 50

years (the upper age limit was used to
eliminate potential confounding from
patients presenting with age-related cogni-
tive and behavioural decline); English as a
first language; depressive symptoms not due
to grief, and duration of less than 2 years;
access to the internet; not currently enrolled
in any other research project or receiving
psychological or pharmacological care; and
not having a major medical illness, psycho-
motor agitation, neurological impairment,
head injury, lifetime alcohol or drug

dependence or misuse, or a mixed
depressive episode.

Interventions
Once patients were recruited to
the trial, they received either
enhanced GP care plus MoodGYM
or enhanced GP care alone (Box
2). Both interventions were deliv-
ered over about 8 weeks, with
baseline and end-of-treatment
assessments conducted by the
research nurse. Follow-ups were
also undertaken 6 months and 12
months after the intervention.

Data collection
Data were collected from all GPs
who initially enrolled in the trial
and a ll  patients who were
screened. At enrolment, GPs
reported individual demographics
and practice characterist ics.
Patients who were screened for
entry to the trial completed a sur-
vey that recorded demographic
information and measured their
current level of psychological dis-
tress with the 12-item Somatic and
Psychological Health Report
(SPHERE-12)16 and the K10. The
K10 cut-off scores used in the
2000 Health and Wellbeing Survey
and the 2001 National Health Sur-
vey to estimate the prevalence of
levels of psychological distress
were applied.17 Patients’ self-
reported disability was also meas-
ured with the Brief Disability
Questionnaire (BDQ).18

For patients subsequently
recruited into the trial, the
SPHERE-12, K10 and BDQ meas-
ures were repeated before, immed-
iately after, and 6 and 12 months
after treatment.

Statistical analysis
GP and patient demographics and general
practice characteristics were analysed using
simple descriptive statistics, χ2 analysis and
independent samples t tests. SPHERE-12
and K10 scores over the course of the study
were examined using Kaplan–Meier curves,
which estimated the time to resolution of
psychological symptoms for each interven-
tion. To test for any clinically meaningful
differences between interventions over time,
Cohen’s d effect size was used. Cohen

1 Flow diagram of general practices through each 
stage of the cluster randomised trial

ALLOCATION

ENROLMENT  

FOLLOW-UP

Assessed for eligibility
(N = 84 general practices)

Randomised
(n = 34 general practices)

Excluded (n = 50 general practices)
• Did not meet inclusion criteria (n = 5)
• Refused/declined to participate (n = 27)
• Lost to follow-up (n = 18)

Allocated to enhanced GP care plus MoodGYM
(n = 18 general practices)

Allocated to enhanced GP care alone
(n = 16 general practices)

Lost to follow-up (n = 7)
Discontinued intervention (n = 5)

Lost to follow-up (n = 6)
Discontinued intervention (n = 8)

2 Flow diagram of patients through each stage of the 
cluster randomised trial

* Screening questionnaires were offered to all patients before seeing the 
general practitioner. † Only patients who scored positive for psychological 
distress and met other trial criteria were further assessed for eligibility. ◆

 

 

SCREENING

ENROLMENT

ALLOCATION

FOLLOW-UP

ANALYSIS

 General practice patients screened for
potential eligibility*

(N = 1571)

Assessed for eligibility†
(n = 140 patients)

Randomised
(n = 83 patients)

Allocated to enhanced GP care plus MoodGYM and
received allocated intervention

(n = 29 patients)

Allocated to enhanced GP care alone and
received allocated intervention

(n = 54 patients)

Lost to follow-up (n = 12 patients)Lost to follow-up (n = 15 patients)

Analysed (n = 17 patients)Analysed (n = 39 patients)

Excluded (n = 57 patients)
• Did not meet inclusion criteria (n = 38)
• Refused/declined to participate (n = 19)
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defined d as the difference between the
means, divided by the standard deviation, of
either group (effect sizes: small, d = 0.2–0.3;
medium, d = 0.4–0.5; and large, d = 0.8 to
infinity).19 Paired samples t tests were used
to assess the relationship between BDQ
“days out of role” before treatment and
immediately after treatment, and between-
condition differences were assessed using
independent samples t tests.

Intention-to-treat analysis (where patients
had at least one study evaluation) was used
to handle drop-out data; the last observation
was carried forward over the remaining
study timepoints.

Data were analysed using SPSS 17.0 for
Windows (SPSS Inc, Chicago, Ill, USA).

Ethics approval

This project received approval from the
University of Sydney Human Research Eth-
ics Committee and the Sydney South West
Area Health Service Ethics Review Commit-
tee (Protocol #X02-0347), as well as the
Australian National University Human
Research Ethics Committee (Protocol
#2003/56). All participants provided
informed consent to participate in the trial.

RESULTS

Sample characteristics

Characteristics of the 90 GPs who enrolled
in the trial are shown in Box 3. In addition
to the SPHERE training, a quarter (22/88)
indicated they had received other mental
health training (eg, psychiatry training, a
university Masters or Diploma course in
psychological medicine).

Demographic data of the 1571 patients
screened for potential eligibility for the trial
are shown in Box 4. Of these patients, 84%
had access to the internet for personal use,
and over a fifth reported significant psycho-
logical distress (25% scored as Type 1 [sub-
stantia l psychological  and somat ic
symptoms] on the SPHERE-12, and 22%
scored � 22 [high to very high levels of
psychological distress] on the K10). A fur-
ther third of patients reported some signifi-
cant psychological symptoms, with just
under half reporting no symptoms.

Recruited patient characteristics

Of the 140 patients identified at screening
as potentially eligible, 83 were subse-
quently identified by their GPs as eligible
and willing to participate in the trial. The
mean age of these participants was 33.7

years (range, 19–50 years), and 58 (70%)
were female. Enhanced GP care alone was
delivered to 54 participants (65%), and
enhanced GP care plus MoodGYM to 29
(35%). Between the enhanced GP care
alone and enhanced GP care plus
MoodGYM groups, no significant differ-
ences were found for sex (female: 76% v
67%; χ2 = 0.70, P = 0.40) or age (mean
age: 34.13 years v 32.85 years; t = 0.63,
P = 0.53). These data were collected from
10 GPs in eight general practices. Each
condition included four general practices
(and five GPs) and did not differ signifi-
cantly in terms of practice or doctor
characteristics.

Resolution of symptoms
Over the four study timepoints, full SPHERE-
12 and K10 data were available for 56 of the
83 recruited patients (Box 5). Of the 27
patients who dropped out, 15 were recruited
to the enhanced GP care alone condition
(28% of that group), and 12 to the enhanced
GP care plus MoodGYM condition (41% of

3 Characteristics of the 90 enrolled 
general practitioners

Characteristic No. (%)*

Age in years, 
mean ± SD (range) 

49.1 ±10.5 
(27–85)

Female 46 (53%)

Years in primary care 
medicine, mean ± SD 
(range)

19.4 ± 9.5 
(1–51)

Patients seen in 1 week, 
mean ±SD (range)

113 ± 55 
(10–300)

Practice type

Solo 29 (33%)

Partnership/group 47 (53%)

Medical centre 12 (14%)

Full-time practice 53 (60%)

Formal mental health 
training

22 (25%)

* Unless otherwise indicated. Denominators vary 
due to missing data. ◆

4 Characteristics of the 1571 
patients screened in general 
practice

Characteristic No. (%)*

Age in years, mean ± SD 
(range)

35.2 ± 8.5 (16–50)

Female 1191 (76%)

English as a first 
language

1035 (87%)

Internet access for 
personal use

1267 (84%)

SPHERE-12

No symptoms 528 (43%)

Type 3 (somatic 
symptoms only)

262 (21%)

Type 2 (psychological 
symptoms only)

124 (10%)

Type 1 (both 
psychological and 
somatic symptoms)

312 (25%)

K10 score (level of distress)

10–15 (low or none) 764 (49%)

16–21 (moderate) 466 (30%)

22–29 (high) 222 (14%)

30–50 (very high) 118 (8%)

SPHERE-12 = 12-item Somatic and Psychological 
Health Report. K10 = Kessler Psychological 
Distress Scale. * Unless otherwise indicated. 
Denominators vary due to missing data. ◆

5 Self-reported psychological symptoms over time for recruited patients*

All participants 
(n = 56)

Enhanced GP care 
alone (n = 39)

Enhanced GP care plus 
MoodGYM (n = 17)

SPHERE-12† K10‡ SPHERE-12† K10‡ SPHERE-12† K10‡

Before treatment 53 
(95%)

55 
(98%)

37 
(95%)

38 
(97%)

16 
(94%)

17 
(100%)

Immediately after 
treatment

13 
(23%)

17 
(30%)

11 
(28%)

12 
(31%)

2 
(12%)

5 
(29%)

6 months after 
treatment

7 
(13%)

7 
(13%)

6 
(15%)

6 
(15%)

1 
(6%)

1 
(6%)

12 months after 
treatment

5 
(9%)

5 
(9%)

4 
(10%)

5 
(13%)

1 
(6%)

0

GP = general practitioner. SPHERE-12 = 12-item Somatic and Psychological Health Report. K10 = Kessler 
Psychological Distress Scale. * Data analysed using the intention-to-treat method. † Types 1–3 (somatic or 
psychological symptoms or both). ‡ Patients scoring 16 or more (moderate to very high levels of distress). ◆
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that group). Participants who dropped out
did not differ significantly from the rest of the
participants in terms of sex or age (recruited
patients v drop-out patients: female, 75% v
69%, χ2 = 0.29, P = 0.59; mean age, 38.8
years v 36.0 years, t = 0.55, P = 0.58).

Box 6 and Box 7 illustrate the resolution
of psychological symptoms over time, by
condition, using survival functions. For
most participants, symptoms resolved
immediately after treatment, as assessed by
both the SPHERE-12 and K10. More
patients experienced a resolution of symp-
toms with enhanced GP care plus
MoodGYM compared with enhanced GP
care alone. This pattern was continued at
6 and 12 months after treatment.

For the SPHERE-12, a clinically meaning-
ful difference of medium size was found
between enhanced GP care plus MoodGYM
and enhanced GP care alone immediately
after treatment (mean [SD], 0.12 [0.33] v
0.28 [0.46]; d = 0.40). A small clinically
meaningful difference was found between
enhanced GP care plus MoodGYM and
enhanced GP care alone at 6 months after
treatment for both the SPHERE-12 (mean
[SD], 0.06 [0.24] v 0.15 [0.37]; d = 0.29)
and the K10 (mean [SD], 0.06 [0.24] v 0.15
[0.37]; d = 0.29).

Disability
An analysis of BDQ “days out of role” before
treatment and immediately after treatment
showed a trend towards reduction for the
enhanced GP care plus MoodGYM condi-
tion (mean [SD], 4.33 [5.94] v 0.58 [1.20];
t = 2.21, P < 0.10) and a significant reduc-
tion for the enhanced GP care alone condi-
tion (mean [SD], 8.89 [8.69] v 2.93 [3.22];
t = 3.67, P < 0.05). Both before treatment

and immediately after treatment, no signifi-
cant differences were found between the two
conditions.

DISCUSSION
This evaluation of the feasibility of conduct-
ing a cluster randomised trial for an adjunc-
tive internet therapy for depression in
primary care settings has highlighted major
logistical issues. Only 34 of 84 potential
general practices proceeded to randomisa-
tion. Consequently, only 140 potential sub-
jects of the pool of 1571 patients screened
by self-report were assessed for eligibility for
the trial. After exclusions, 83 of the 140
patients (59%) eventually entered the trial,
indicating that about 200 subjects may have
been recruited if all 84 practices (with a total
of 340 potential subjects) had proceeded to
randomisation.

This study shows the difficulties involved
in mounting such effectiveness studies in
Australian general practice. Our prior calcu-
lations had indicated that we needed to
recruit and randomise at least 1460 subjects
to be likely to detect a significant difference
between the two interventions. Although we
had no difficulty in identifying potential
patients, general practices, or GPs with a
significant interest in conducting the study, it
appears that a combination of resource con-
straints (reflecting the limited funds available
for implementing such studies) and practical
difficulties associated with conducting inter-
ventional research in clinical settings limited
our capacity to mount a large enough study
to adequately test the hypothesis that adjunc-
tive internet therapy increases the effect of
enhanced GP care for depression.

While we did proceed to analysis of those
who entered and completed the study, we

view these data principally as providing
early insight into the possible effectiveness
of the intervention when delivered in real-
world settings by GPs. The data provide
preliminary evidence of the advantage of
this style of care, in the short and longer
terms, over other forms of enhanced psy-
chological care provided by GPs. By inte-
grating the psychological interventions
contained within MoodGYM into standard
care, GPs may be able to provide effective
non-pharmacological interventions to
patients with depression. This style of inter-
vention is provided at no additional cost to
patients or GPs, is available to anyone with
internet access and can be provided at times
and locations convenient to the patient.

Given these considerations, and the direc-
tion of benefit shown in this preliminary
study, we believe there is a substantive case
for mounting a larger and more definitive
study. However, we would not repursue this
course without first being able to address
two key feasibility issues. First, many per-
son-hours are required to assess patients in
general practice, even by self-report. The
logistics of conducting such assessments
before subsequent enrolment by the practi-
tioner are substantial. Consequently, the
costs of conducting these trials are large, and
they require much greater investment than
that available for this feasibility study.

Second, and much more challenging, is
moving from engaging general practices in
cross-sectional audits of practice to partici-
pation in complex treatment trials — even
when this has been made simpler by ran-
domising practices rather than patients (and
where all patients therefore receive active
and credible interventions). Even though
this issue has been discussed for many years,

6 Resolution over time of psychological symptoms on the 
SPHERE-12, by intervention*

SPHERE-12 = 12-item Somatic and Psychological Health Report. * Data analysed 
using the intention-to-treat method.  ◆
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7  Resolution over time of psychological symptoms on the 
K10, by intervention*

K10 = Kessler Psychological Distress Scale. * Data analysed using the intention-
to-treat method. ◆
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our experience has been that conducting
longitudinal or interventional mental health
studies in Australian general practice
remains extremely challenging. We suspect
that without specific and targeted support
from national health service development
and evaluation agencies, such research will
remain neglected.20,21

Despite these barriers, we remain com-
mitted to testing internet-based adjuncts to
clinical care in real-world settings. Use of
the internet provides an experience of psy-
chological therapy between the face-to-face
contacts with the practitioner. This active
engagement of the subject in self-directed
therapy supported by a health professional
combines the recognised advantages of the
internet (low cost, high availability and con-
venience, no limitations to volume of use,
high-fidelity delivery of the structured and
evidence-based content of the MoodGYM
CBT program) and the non-specific treat-
ment benefits of contact with a GP with
recognised psychological assessment and
management skills. The suggestion of differ-
ences between this combined therapy and
practitioner-delivered therapy alone is con-
sistent with other studies of the longer-term
benefits of structured forms of CBT.3,22

Our study had some limitations. The
number of participants eventually recruited
to the study from the potential pool of
primary care patients was relatively small;
and the number of participants who
dropped out from the longer-term follow-up
phases of the study was higher than antici-
pated. As discussed, these outcomes largely
reflect the difficulties of undertaking
research in general practice. However, they
may also reflect the need for improvements
in the delivery of internet-based interven-
tions in the general practice setting. As
developers of these systems, we need to
engage more strongly with the needs of
practitioners and the systems that support
the delivery of their practices.

Australians express a strong preference for
non-pharmacological therapies as first-line
treatments for common mental disorders.1

Given the current geographical, financial
and other service-related difficulties that
many people experience when trying to
access psychological care through primary
care settings,12,23 the development of inter-
net-based therapies that may reduce such
barriers is a key health-service development
strategy. This preliminary study suggests
that MoodGYM, when integrated with psy-
chological care provided by a GP, may have
advantages over enhanced GP care alone.

This remains to be formally tested in a trial
with sufficient power to detect meaningful
clinical differences in long-term outcomes.
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