Christensen et al. Trials 2010, 11:48
http://www.trialsjournal.com/content/11/1/48

TRIALS
Open Access

STUDY PROTOCOL

Protocol for a randomised controlled trial
investigating the effectiveness of an online
e-health application compared to attention
placebo or sertraline in the treatment of
generalised anxiety disorder
Study protocol

Helen Christensen*1, Adam J Guastella2, Andrew J Mackinnon3, Kathleen M Griffiths1, Claire Eagleson2,
Philip J Batterham1, Kanupriya Kalia1, Justin Kenardy4, Kylie Bennett1 and Ian B Hickie2

Abstract
Background: Generalised anxiety disorder (GAD) is a high prevalence, chronic psychiatric disorder which commonly
presents early in the lifespan. Internet e-health applications have been found to be successful in reducing symptoms of
anxiety and stress for post traumatic stress disorder (PTSD), panic disorder, social phobia and depression. However, to
date, there is little evidence for the effectiveness of e-health applications in adult GAD. There are no studies which have
directly compared e-health applications with recognised evidence-based medication. This study aims to determine
the effectiveness of a web-based program for treating GAD relative to sertraline and attention placebo.
Methods/Design: 120 community-dwelling participants, aged 18-30 years with a clinical diagnosis of GAD will be
recruited from the Australian Electoral Roll. They will be randomly allocated to one of three conditions: (i) an online
treatment program for GAD, E-couch (ii) pharmacological treatment with a selective serotonin re-uptake inhibitor
(SSRI), sertraline (a fixed-flexible dose of 25-100 mg/day) or (iii) an attention control placebo, HealthWatch. The
treatment program will be completed over a 10 week period with a 12 month follow-up.
Discussion: As of February 2010, there were no registered trials evaluating the effectiveness of an e-health application
for GAD for young adults. Similarly to date, this will be the first trial to compare an e-health intervention with a
pharmacological treatment.
Trial Registration: Current Controlled Trials ISRCTN76298775
Background
Generalised anxiety disorder is a high prevalence psychiatric disorder that is associated with low rates of treatment. The predominant symptom of GAD is excessive
uncontrollable worry in a variety of domains that lasts for
a period of at least six months. Associated symptoms
include muscle tension, becoming fatigued easily, restlessness, irritability, and sleep disturbance [1]. Lifetime
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and 12 month prevalence rates have been estimated at
between 4.3-5.9% and 1.2-1.9% respectively [2,3]. However, a relatively small percentage of those with GAD seek
treatment. Findings from the US National Comorbidity
Survey indicated that only 37% of respondents had
sought treatment for the disorder [4].
The condition generally follows a chronic course, with
symptoms often presenting early in the lifespan and
affecting individuals throughout adulthood. There is an
estimated delay of treatment following the initial onset of
symptoms for the affected individual of between 9 and 23
years [5]. Consequently, the community cost associated
with GAD is high [6]. Effective treatment in young adult-
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hood has the potential to reduce ongoing disability and
costs [7,8]. Young adults (18-30 years) will be the target of
the current study, allowing the effects of treatment to be
investigated in the age group when GAD commonly first
presents.
Current Psychological and Pharmacological Treatments for
GAD

Both cognitive behavioural therapy (CBT) and drug treatments such as selective serotonin reuptake inhibitors
(SSRIs) are commonly used to treat GAD [9]. Meta-analyses suggest CBT is an effective treatment for GAD,
reducing anxiety and worry in the short- and long-term
[10,11]. Sertraline, along with the SSRIs escitalopram and
paroxetine, is seen as a first-line pharmacologic treatment
for GAD [12]. Randomised, placebo controlled trials have
found sertraline efficacious for GAD in adults [13,14],
children and adolescents [15,16]. The treatment period
ranged from 9 to 12 weeks in these pharmacological trials. A review of antidepressant medication concluded sertraline (along with escitalopram) has the most favourable
balance between efficacy, acceptability (side effects and
treatment discontinuation) and acquisition cost. Considering these findings, sertraline is a standard choice for
treating GAD in clinical settings. While both CBT and
SSRIs are beneficial, some evidence suggests that the
effects of CBT may be more long lasting [10,17].
Despite the benefits of CBT and SSRIs, many individuals either do not or are not able to access treatment. This
is particularly the case for those seeking CBT, which is
difficult to obtain due to the small workforce of psychologists and the lack of services in rural and remote regions
[18]. Further, there is evidence that many individuals with
mental health problems seek confidential services where
anonymity is assured [19]. E-health applications providing CBT for anxiety are a potential solution to poor
access to services. Considering the preference for confidentiality and anonymity, the low workforce required for
dissemination and the lack of intense input needed from
mental health professionals, automated e-health programs offer potential for intervention en masse.
In the last 10 years, hundreds of e-health applications
have been developed. Many have been found to be effective, although the effectiveness of these applications for
GAD is not well established relative to applications for
other anxiety disorders (see Spence et al [20]) including
social anxiety [21], panic disorder [22,23] and PTSD [24],
and for depression [25,26], stress [19], insomnia [27] and
eating
disorders
[28]
(see
http://www.beacon.anu.edu.au[29] for a list of all research). A preliminary case study of an internet self-management program
for GAD indicated the promise of such an intervention,
with clinically significant improvements found on measures of GAD symptomatology, worry and metacogni-
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tions [30]. Recently, the first randomised controlled trial
(RCT) of an Internet-based CBT program for GAD was
completed with results suggesting the Internet-based
program, compared to a waitlist control, resulted in clinically significant reductions in worry and symptoms of
anxiety. Efficacy and completion rates were similar to
those seen for traditional face-to-face CBT programs
[31]. Given the likely importance of these applications in
the future, particularly for high prevalence disorders such
as GAD, it is important to evaluate their effectiveness relative to gold standard pharmacological treatment and
also against a credible attention placebo control [10,17].
Objectives of the Current Study

The primary aims of this study are to investigate in individuals with a GAD diagnosis, whether an e-health application (E-couch) (i) is more effective than an attention
placebo health application (HealthWatch) in reducing
symptoms of anxiety and in lowering the proportion of
the sample with a GAD diagnosis, and (ii) produces an
equivalent reduction in symptoms compared to the use of
the SSRI, sertraline. A secondary aim of the study is to
investigate participant characteristics that predict outcome, adherence, satisfaction and acceptability of the
intervention.

Methods and Design
Design

The study is a randomised controlled trial of community
dwelling young adults. It will consist of a 10 week treatment phase and a 12 month follow-up phase, with measures administered at screening, baseline, post-test, and 6
and 12 months after post-test. The current study has
received ethics approval from The University of Sydney
(11-2009/12091) and The Australian National University
(2008/548) Human Research Ethics Committees and
complies with the Helsinki Declaration on human
research.
Participants and Inclusion/Exclusion Criteria

The target population for the GAD treatment trial is
adults, male and female, aged 18-30 years with an anxiety
diagnosis of GAD. The study aims to recruit 120 participants (40 per condition).
Individuals screened positive for GAD symptoms but
not found to meet GAD diagnosis using the Mini-International Neuropsychiatric Interview (MINI) [32] will be
invited to join a parallel GAD prevention RCT [33].
The eligibility criteria for the GAD treatment trial are
listed in Table 1.
As there is considerable comorbidity between GAD,
other anxiety disorders and depression [34], a secondary
diagnosis of an anxiety disorder or major depression is
not an exclusion criterion of this study. However, if par-
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Table 1: Inclusion/exclusion criteria for the GAD treatment trial
Inclusion Criteria

Exclusion Criteria

18-30 years old

Currently undertaking CBT with psychologist health care professional

Primary diagnosis of GAD (based on ADISIV criteria)

Currently seeing a psychologist or psychiatrist

Consent to participate in the trial

Taking psychotropic drugs

Access to the Internet

At risk of self-harm or suicide

Active email address and phone number

Current or past diagnosis of psychosis, schizophrenia or bipolar disorder

Sufficient English language literacy

Current primary diagnosis of major depressive disorder, panic disorder, social phobia,
obsessive compulsive disorder, post-traumatic stress disorder or substance dependence (i.e.
a comorbid disorder deemed to require treatment before GAD). This will be ascertained by
administering the ADIS-IV and establishing primary and secondary diagnoses.
Treatment with Monoamine Oxidase Inhibitors (+/- 14 days before or after treatment) or
concomitant pimozide
Treatment with sertraline in the past three months for a period of two or more weeks
Planning to become pregnant, pregnant or breastfeeding

ticipants are found to have a primary diagnosis of one of
these conditions, with GAD a secondary diagnosis they
will be excluded from the study and offered more appropriate treatment options. These diagnoses will be based
on Anxiety Disorders Interview Schedule-IV (ADIS-IV)
[35] criteria.
Recruitment Procedure

Recruitment will take place in three stages. Stage 1 will
involve a screening assessment, mailed to individuals in
five Sydney electorates who are randomly selected from
the Australian Electoral Roll. In Australia it is compulsory
for all Australian citizens aged 18 years or older to be registered on the Commonwealth Electoral Roll. Return of
the screener will constitute consent to participate in this
stage. Randomly selected individuals will be screened for
symptoms using the GAD-7 [36]. Stage 2 will involve the
administration of the MINI by telephone (after verbal
informed consent) to individuals with a GAD-7 score of 5
or more. Individuals who meet criteria for GAD on the
MINI interview will be offered a referral to the treatment
trial at the Brain & Mind Research Institute (BMRI), The
University of Sydney. Stage 3, which will take place at the
Brain & Mind Research Institute, will involve the administration of questionnaires and the ADIS-IV, a structured
clinical interview, to determine a clinical diagnosis of

GAD. Participants will also undertake a medical consultation with a general practitioner (GP) to ascertain suitability to be prescribed sertraline. Written informed
consent will be obtained to participate in the trial before
the assessment begins.
Baseline and Randomisation

Once consent has been obtained and participants are
deemed eligible to enter the trial, they will be sent an
email asking them to complete the baseline questionnaire
online. Randomisation to one of three treatment conditions will occur immediately after the baseline has been
completed using existing web-based software developed
by the investigators. Randomisation will occur in random
block sizes of three, six and nine with stratification for
gender and secondary diagnosis of depression. Participants will be informed of their allocation when returning
to the web portal after completing the questionnaire.
Random allocation will be carried out by automated algorithms within the e-health system. In accordance with
ICH Guideline E9 [37], staff responsible for establishing
randomisation procedures will not be involved in the
day-to-day conduct of the trial. Further, no staff members
involved in the day-to-day running of the trial (who will
not be blind to group membership) will be involved in
conducting follow-up assessments. Research staff will not
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be aware of group membership during the baseline
assessments as randomisation occurs after this stage.
Online Programs
E-couch Website

The study version of the E-couch website is divided into
10 modules, completed over the 10 week intervention
period. E-couch comprises four sections including psychoeducation, cognitive behaviour therapy, relaxation
and physical activity. The psychoeducation section (modules 1 and 2) includes information on worry and how it is
distinct from stress; fear and anxiety; a description of
anxious thinking; differentiation of GAD from other anxiety disorders; risk factors for GAD; comorbidity; consequences of anxiety and available treatments. This section
is based on interventions for mental health literacy that
have reduced symptoms of depression and anxiety, and
improved mental health attitudes [38]. The CBT toolkits
(modules 3-7) address typical anxious thoughts and
include sections on dealing with the purpose and meaning of worry, the act of worrying and the content of
worry. The information is derived from materials which
have been found to reduce anxious cognitions in at-risk
people [39,40]. Relaxation techniques will be covered in
modules 8 and 9. The progressive muscle relaxation
(PMR) module instructs participants how to progressively tense and relax different muscle groups to induce
relaxation and help individuals identify tension early.
PMR has been trialled in a previous website program for
depression in adults [41] and adolescents [42]. The mindfulness meditation module helps participants become
aware of their breathing and body, acknowledging
thoughts and external distractions but remaining focused
on the present. The final module, physical activity, tailors
advice about physical activity based on the stages of
change theory [43].
HealthWatch Website

HealthWatch is an online program developed for the
ANU WellBeing study [44]. As implemented in the current study, the program will provide information about
various health topics each week for 10 weeks. These
cover environmental health, nutrition myths, heart
health, activity, medication, the effects of temperature,
oral health, blood pressure and cholesterol, calcium, and
back pain. Participants are also asked to respond to a
number of questions about potential risk factors for anxiety. Preliminary data from the ongoing WellBeing trial
suggests that HealthWatch is not associated with a reduction in anxiety or depressive symptoms over time. If evidence suggests E-couch is an effective treatment for
GAD, all participants in the HealthWatch (and SSRI medication) condition will be offered access to E-couch at the
end of the 12 month follow-up. During the 12 month follow-up period, participants in this condition will have the
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option of receiving treatment (therapy or pharmacological) at the Brain & Mind Research Institute Clinical Centre or seeking a referral to an appropriate health
professional.
Participant's time on the E-couch or HealthWatch website, number of modules completed, length of individual
module use and frequency of access will be recorded
automatically using website software.
Components of Trial Conditions during Intervention Phase

All participants, regardless of condition, will be provided
with the same amount of exposure to the clinical team of
psychologists and GPs. Specifically, all trial participants
will have an appointment with a psychologist in weeks 1,
2, 5 and 10 to monitor progress and symptoms, and each
will be reviewed by a GP in weeks 1, 5 and 10 to match
the required assessments for those in the SSRI medication condition. These review sessions across conditions
ensure matching for clinician/GP involvement across
interventions. The Clinical Global Impressions scale
(CGI) [45] will be administered on each of these occasions to gauge treatment response. The specific content
of the program conditions are outlined below.
Online Program Conditions

Participants will complete the 10 week E-couch or
HealthWatch online program at their home or office.
Modules last between 30 and 60 minutes and will be
deployed weekly. During monitoring sessions in weeks 1,
2, 5 and 10, the psychologist will encourage use of the
website but will not elaborate on CBT techniques. If participants in the E-couch condition wish to continue using
the program after the 10 week intervention period, they
have the option of accessing it through the open-access
website.
SSRI Medication Condition

Participants are prescribed sertraline for 10 weeks by a
GP at the Brain & Mind Research Institute. Sertraline
treatment will be initiated at a daily dose of 25 mg which
will increase to 50 mg/day after one week provided participants display good tolerability. Thus, if participants
report side effects during the first week of sertraline
treatment and the GP deems they should remain on the
lowest dose, they will continue on 25 mg/day until further
assessment. Individuals experiencing side effects can be
seen at additional medical appointments at any point
throughout the trial if necessary.
After four weeks at a daily dose of 50 mg, participants
with insufficient clinical response but good tolerability
(i.e. no significant side effects) will be permitted to
increase to a maximum of 100 mg/day. Sufficient clinical
response will be defined as a CGI-Global Improvement
score of 1 (Very much improved) or 2 (Much improved).
To monitor for any additional or augmented side effects
which may result due to this increased dosage, psycholo-

Christensen et al. Trials 2010, 11:48
http://www.trialsjournal.com/content/11/1/48

gists will telephone all trial participants during week 6 (to
match for clinician contact), with additional GP appointments arranged if necessary.
If participants experience side effects that are distressing, or their nature and/or severity are not consistent
with existing Product Information, they may be withdrawn from the trial and offered alternative treatment.
At the end of the 10 week intervention period if participants have responded to treatment, they will have the
option of continuing sertraline (either under the care of
GPs at the Brain & Mind Research Institute or their own
GP).
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The primary outcome measures will be level of anxiety
symptoms as indexed by scale scores on the GAD-7 [36]
(a continuous measure), the achievement of a reduction
of at least 20% on this scale (a binary score) and presence
or absence of GAD diagnoses based on the ADIS-IV.

ceived emotional health item, and individuals' ability to
identify mental illness in themselves will be assessed
using prototypes (i.e., how alike to three people whose
symptoms profiles are described does the participant rate
themselves) (in development). Symptoms of social phobia
will be assessed using the Social Phobia Inventory (SPIN)
[56] and a new social phobia screener that is in development, and panic disorder symptoms will be assessed by
the Patient Health Questionnaire- Panic [51] and a new
panic disorder screener, also in development. Availability
of social support will be evaluated by the Medical Outcomes Study- Social support survey [57] and adherence
will be assessed by website usage and pill counts.
Predictors including childhood adversity, life events
and physical health will use scales previously developed
for the Personality and Total Health (PATH) Through
Life project [58]. Additional predictor variables will
include perceived helpfulness of treatment sources, medication use, alcohol use and smoking.

Secondary Outcome Measures

Subsidiary Outcome Measures

A range of secondary outcomes will be investigated.
Reduction in worry will be measured by the Penn State
Worry Questionnaire (PSWQ) [46] and the Anxious
Thoughts Inventory (AnTI) [47]; reduced impact of
worry and anxiety on participants' lives by the Life Interference Scale (LIS); reduction of somatic symptoms associated with GAD by the somatic subscale of the Worry
and Anxiety Questionnaire (WAQ-Som) [48] and reduction in anxiety sensitivity assessed by the Anxiety Sensitivity Index (ASI) [49]. Reductions in depression
symptoms will be measured by the Centre for Epidemiological Studies-Depression scale (CES-D) [50] and the
Patient Health Questionnaire- Depression [51]; level of
psychosocial distress by the Kessler-10 (K-10) [52] and
Depression, Anxiety Stress Scale-21 (DASS-21) [53];
reductions in the level of harmful/hazardous alcohol use
will be assessed by the Alcohol Use Disorders Identification Test (AUDIT) [54] and reduced disability measured
by the 'Days out of Role' questions from the US National
Comorbidity Survey [55]. Psychologists' ratings of
response to treatment will be assessed using the Clinical
Global Impression rating scale (CGI) [45].
Improvements in health knowledge will be assessed
using the Anxiety Literacy Scale (A-Lit) [26], a format
previously developed for depression and adapted for anxiety. Outcome measures will be included to assess potential risk factors and predictors of treatment response.
Stigma toward people with GAD (both personal and perceived) will be measured by a recently developed scale,
the Generalised Anxiety Stigma Scale (GASS), which uses
a format previously developed for depression [26] and
which is currently being validated in a separate study.
Perceptions of personal health will be rated by a self-per-

A number of subsidiary outcomes will be measured,
including direct costs of each condition, and satisfaction
with treatment employing previously used self-report
scales. Additionally, the demographic data will be analysed to compare those who responded with the general
population.

Primary Outcome Measures

Power

The GAD treatment trial aims to recruit 120 participants
(40 per group). Most CBT-based treatment trials of GAD
report an effect of approximately .6 SDs relative to a placebo and 0.8 SDs relative to minimal contact. Pharmacological treatments of GAD report an effect of
approximately 0.3 SDs compared to placebo. Based on the
primary outcome measure of differences in anxiety scale
scores on the GAD-7, this sample size will have 80%
power to detect a moderate effect size. Assuming a correlation of .7 between pre- and post-test measures, the
study will have 80% power to detect differences in change
from baseline of approximately. 3SDs in a priori contrasts
of trial conditions conducted within the framework of an
omnibus test.
Statistical Analyses

To ensure the statistical analysis is masked, the senior
trial biostatistician will be blinded to treatment group
status until the analysis has been completed. Further, no
trial biostatisticians will be involved in the administration
of treatment, measurement of outcomes, data entry or
assessment of participant eligibility. All researchers conducting the ADIS-IV assessments will be blind to treatment group status. Randomisation will take place after
the baseline ADIS-IV and researchers conducting the fol-
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low-up assessments will have no involvement in the
administration of treatment. The success of blinding will
be evaluated by asking assessors to guess which treatments the participants they rated had received. Surveys
completed online are effectively blind. The trial manager,
and clinicians and GPs conducting the monitoring sessions will need to be aware of participants' group membership (to discuss progress with the respective programs
and alter medication dosages in line with the protocol).
Participants in the online groups will be unaware as to
whether their program is an active treatment or control.
Primary effectiveness analyses will be undertaken on an
intention-to-treat basis. Any participants who were randomised but withdraw from the study, or who take up
alternative treatments, will be included in the analysis as
randomised. Mixed-model repeated measures analysis
will be used to compare outcome over time across the
groups. This analysis will be utilised because of its ability
to include participants with missing data. If necessary,
multiple imputation using demographic and other background variables as predictors may be used to allow
inclusion of data from all participants. Comparison of
online therapy to sertraline will be undertaken within a
non-inferiority/equivalence framework with the noninferiority margin chosen post hoc to ensure a significant
outcome. Appropriate approaches to analysis will be
used, recognising that intention-to-treat may lead to an
underestimate of differences between treatments [59].
Relative risk will be calculated and tested for significance for categorical outcomes (achieving a 20% reduction in symptoms and the absence of DSM-IV GAD
diagnoses). These outcomes will also be expressed in
terms of number needed to treat.
Additional analyses will explore participant characteristics which moderate outcome and, if appropriate, levels
of presenting severity associated with significant
improvement. Other outcomes (e.g., reasons for dropout) will be described.

Discussion
As of February 2010, there were no registered randomised controlled trials examining the effectiveness of
online CBT treatments for GAD in young adults. This
trial will be one of the first to assess the use of an internet-based CBT program in the treatment of GAD, and to
date, the first to compare it with a gold standard pharmacological treatment.
This trial also attempts to address a number of methodological limitations that have been identified in previous
internet-based treatment trials, by incorporating a longer
follow-up period of 12 months, documenting randomisation procedures, controlling for the amount of contact
received by participants in each of the conditions,
analysing predictors of treatment response and adher-
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ence and including cost-effectiveness data [60]. By comparing the findings to the standard first line treatment
offered in general practice, the outcomes of the present
trial are highly relevant to the practical management of
GAD in primary care. If GAD treatment using an ehealth application with minimal therapist input proves to
be effective, it offers an attractive alternative to medication and may be a preferred treatment in the first stage of
a stepped care intervention. Given the shortage of qualified therapists, escalating health costs and the low rates of
treatment seeking in those with a mental disorder [4], this
trial has important clinical and practical outcomes.
Status of the Trial

The study commenced in May 2010. To allow adequate
time to implement the intervention, participants will be
recruited in four intake cohorts approximately 2-3
months apart. The trial is expected to end in May 2012.

Author Information
HC BA(Hons) (Syd), MPsych, PhD (UNSW), FASSA.
Professor and Director of the Centre for Mental Health
Research, The Australian National University, conjoint
title with the Brain & Mind Research Institute, The University of Sydney. NHMRC Senior Principal Research Fellow. Particular expertise in mental health and the use of
the Internet in the prevention of mental disorders, running trials and publishing extensively on them. AJG
BA(Hons) (Qld), PhD (Griffith). Senior Research Fellow
at the Brain & Mind Research Institute, The University of
Sydney. Extensive experience as a clinical psychologist
and researcher assessing interventions for anxiety disorders. In addition to contributing to the design and running of the trial, he will provide clinical supervision to
trial psychologists. AJM BSc(Hons) (Melb), PhD (Melb).
Professor and Head of Biostatistics Unit, ORYGEN
Research Centre, The University of Melbourne, Visiting
Fellow at the Centre for Mental Health Research at The
Australian National University. Experienced in the quantitative aspects of mental health research. This includes
development and analysis of psychometric measures,
screening and diagnostic tests, modelling longitudinal
data, and the conduct and analysis of controlled trials and
interventions in mental health. KMG BSc(Hons), PhD
(ANU). Professor and Director of the Depression and
Anxiety Consumer Research Unit and e-hub: e-mental
Health Research & Development Unit, Deputy Director,
Centre for Mental Health Research, The Australian
National University. NHMRC Senior Fellow. Extensive
research experience in the areas of e-mental health
including the development and evaluation of Internet
interventions using RCTs. CE BPsych(Hons) (UNSW),
MPsych (UNSW). Brain & Mind Research Institute, The
University of Sydney. Trial manager for the WebGAD

Christensen et al. Trials 2010, 11:48
http://www.trialsjournal.com/content/11/1/48

treatment trial. PJB BSc(Psychology)(Hons) (UNSW),
MPH (UCLA). Research Fellow, Centre for Mental
Health Research, The Australian National University.
Trial manager for the WebGAD trial, with expertise in
statistical analysis and data management of large-scale
behavioural research studies, and experience in the
design and implementation of longitudinal studies. KK
BPsych(Hons) (ANU). Centre for Mental Health
Research, The Australian National University. Trial manager for the WebGAD prevention trial. JK BSc(Hons)
(Qld), PhD (Qld). Professor and Deputy Director at the
Centre of National Research on Disability and Rehabilitation Medicine. JK will provide clinical expertise to the
project in guiding treatment and assessment procedures
and protocol. Extensive experience in translating clinical
treatments into the web medium. He also has specific
expertise in the design and execution of clinical trials of
psychological interventions. KB BSc BA(Hons)(ANU).
E-hub Development Manager, Centre for Mental Health
Research, The Australian National University. Extensive
experience in the design and implementation of online
trials of psychological interventions, and the development of online intervention applications including Ecouch. IBH AM, MBBS, MD (UNSW), FRANZCP. Professor and Executive Director of the Brain & Mind
Research Institute, The University of Sydney and an
NHMRC Australian Fellow. IBH will supervise the clinical and medical aspects of the trial at the Brain & Mind
Research Institute. Extensive experience in psychiatric
research, highlighted by his capacity to integrate clinical
and neurobiological research and health service reform.
Competing interests
HG and KMG are directors of e-hub at the ANU which developed the E-couch
program. However, neither author derives personal financial benefit from the
operation of e-hub.
Authors' contributions
HC, AJG, AJM, KMG, PJB, JK and IBH developed the trial protocol and CE, PB, KK
and KB further developed the details of the trial protocol. CE drafted the manuscript. All authors contributed to the editing of the manuscript.
Acknowledgements
NHMRC Fellowship 525411 to Helen Christensen. NHMRC Fellowship 525413
to Kathleen Griffiths. NHMRC Fellowship 464914 to Ian Hickie. NHMRC Project
Grant 525419. NHMRC Capacity Building Grant 418020 supporting Philip Batterham.
The authors would like to thank Anthony Bennett who developed the E-couch
software and Dr Simon Cowap who has consulted on medical assessments
and medication for this trial.
Author Details
1Centre for Mental Health Research, School of Health & Psychological Sciences,
College of Medicine, Biology and Environment, The Australian National
University, Canberra, Australia, 2Brain & Mind Research Institute, The University
of Sydney, Sydney, Australia, 3Orygen Research Centre, The University of
Melbourne, Melbourne, Australia and 4Centre for National Research on
Disability and Rehabilitation Medicine, Mayne School of Medicine, The
University of Queensland, Queensland, Australia

Page 7 of 8

Received: 23 February 2010 Accepted: 30 April 2010
Published: 30 April 2010
©
This
Trials
2010
article
is2010,
an
Christensen
Open
is11:48
available
Access
et al;
from:
article
licensee
http://www.trialsjournal.com/content/11/1/48
distributed
BioMedunder
Central
theLtd.
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

References
1. American Psychiatric Association: Diagnostic and statistical manual of
mental disorders: DSM-IV 4th edition. Washington, DC: American
Psychiatric Association; 1994.
2. Judd LL, Kessler RC, Paulus MP, Zeller PV, Wittchen HU, Kunovac JL:
Comorbidity as a fundamental feature of generalized anxiety
disorders: results from the National Comorbidity Study (NCS). Acta
Psychiatr Scand Suppl 1998, 393:6-11.
3. Tyrer P, Baldwin D: Generalised anxiety disorder. Lancet 2006,
368:2156-2166.
4. Wittchen H: Met and unmet need for interventions in community cases
with anxiety disorders. In Unmet Need in Psychiatry Edited by: Andrews
G, Henderson S.. Cambridge: Cambridge University Press; 2000:256-276.
5. Feldner MT, Zvolensky MJ, Schmidt NB: Prevention of anxiety
psychopathology: a critical review of the empirical literature. Clinical
Psychology: Science and Practice 2004, 11:405-424.
6. Greenberg PE, Sisitsky T, Kessler RC, Finkelstein SN, Berndt ER, Davidson JR,
Ballenger JC, Fyer AJ: The economic burden of anxiety disorders in the
1990s. J Clin Psychiatry 1999, 60:427-435.
7. Henderson M, Glozier N, Holland Elliott K: Long term sickness absence.
BMJ 2005, 330:802-803.
8. Kessler RC, Greenberg PE, Mickelson KD, Meneades LM, Wang PS: The
effects of chronic medical conditions on work loss and work cutback. J
Occup Environ Med 2001, 43:218-225.
9. Mitte K: Meta-analysis of cognitive-behavioral treatments for
generalized anxiety disorder: a comparison with pharmacotherapy.
Psychol Bull 2005, 131:785-795.
10. Gould RA, Safren SA, Washington DO, Otto MW: A meta-analytic review
of cognitive-behavioral treatments. In Generalized Anxiety Disorder:
Advances in Research and Practice Edited by: Heimberg RG, Turk CA,
Mennin DS. New York: Guilford Press; 2004.
11. Borkovec TD, Ruscio AM: Psychotherapy for generalized anxiety
disorder. J Clin Psychiatry 2001, 62(Suppl 11):37-42. discussion 43-35
12. Baldwin DS, Polkinghorn C: Evidence-based pharmacotherapy of
Generalized Anxiety Disorder. Int J Neuropsychopharmacol 2005,
8:293-302.
13. Allgulander C, Dahl AA, Austin C, Morris PL, Sogaard JA, Fayyad R, Kutcher
SP, Clary CM: Efficacy of sertraline in a 12-week trial for generalized
anxiety disorder. Am J Psychiatry 2004, 161:1642-1649.
14. Brawman-Mintzer O, Knapp RG, Rynn M, Carter RE, Rickels K: Sertraline
treatment for generalized anxiety disorder: a randomized, doubleblind, placebo-controlled study. J Clin Psychiatry 2006, 67:874-881.
15. Walkup JT, Albano AM, Piacentini J, Birmaher B, Compton SN, Sherrill JT,
Ginsburg GS, Rynn MA, McCracken J, Waslick B, Iyengar S, March JS,
Kendall PC: Cognitive behavioral therapy, sertraline, or a combination
in childhood anxiety. N Engl J Med 2008, 359:2753-2766.
16. Rynn MA, Siqueland L, Rickels K: Placebo-controlled trial of sertraline in
the treatment of children with generalized anxiety disorder. Am J
Psychiatry 2001, 158:2008-2014.
17. Covin R, Ouimet AJ, Seeds PM, Dozois DJ: A meta-analysis of CBT for
pathological worry among clients with GAD. J Anxiety Disord 2008,
22:108-116.
18. Lowe S, O'Kane A: National Allied Health Workforce Report. Services for
Australian Rural and Remote Allied Health Inc; 2004.
19. Zetterqvist K, Maanmies J, Strom L, Andersson G: Randomized controlled
trial of internet-based stress management. Cogn Behav Ther 2003,
32:151-160.
20. Spence SH, Holmes JM, March S, Lipp OV: The feasibility and outcome of
clinic plus internet delivery of cognitive-behavior therapy for
childhood anxiety. J Consult Clin Psychol 2006, 74:614-621.
21. Carlbring P, Nordgren LB, Furmark T, Andersson G: Long-term outcome
of Internet-delivered cognitive-behavioural therapy for social phobia:
a 30-month follow-up. Behav Res Ther 2009, 47:848-850.
22. Australian Bureau of Statistics: Household Use of Information
Technology. 2005-2006 Report 8146.0. 2006.
23. Klein B, Richards JC, Austin DW: Efficacy of internet therapy for panic
disorder. J Behav Ther Exp Psychiatry 2006, 37:213-238.
24. Lange A, Ven JP van den, Schrieken B, Smit M: 'Interapy' burnout:
prevention and therapy of burnout via the internet. Verhaltenstherapie
2004, 14:190-199.

Christensen et al. Trials 2010, 11:48
http://www.trialsjournal.com/content/11/1/48

25. Clarke G, Eubanks D, Reid E, Kelleher C, O'Connor E, DeBar LL, Lynch F,
Nunley S, Gullion C: Overcoming Depression on the Internet (ODIN) (2):
a randomized trial of a self-help depression skills program with
reminders. J Med Internet Res 2005, 7:e16.
26. Griffiths KM, Christensen H, Jorm AF, Evans K, Groves C: Effect of webbased depression literacy and cognitive-behavioural therapy
interventions on stigmatising attitudes to depression: randomised
controlled trial. Br J Psychiatry 2004, 185:342-349.
27. Strom L, Pettersson R, Andersson G: Internet-based treatment for
insomnia: A controlled evaluation. Journal of Consulting and Clinical
Psychology 2000, 72:113-120.
28. Gollings EK, Paxton SJ: Comparison of internet and face-to-face delivery
of a group body image and disordered eating intervention for women:
a pilot study. Eat Disord 2006, 14:1-15.
29. Beacon [http://www.beacon.anu.edu.au]
30. Draper M, Rees CS, Nathan PR: Internet-Based Self-Management of
Generalised Anxiety Disorder: A Preliminary Study. Behaviour Change
2008, 25:229-244.
31. Titov N, Andrews G, Robinson E, Schwencke G, Johnston L, Solley K, Choi I:
Clinician-assisted Internet-based treatment is effective for generalized
anxiety disorder: randomised controlled trial. Australian and New
Zealand Journal of Psychiatry 2009, 43:905-912.
32. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E,
Hergueta T, Baker R, Dunbar GC: The Mini-International
Neuropsychiatric Interview (M.I.N.I.): the development and validation
of a structured diagnostic psychiatric interview for DSM-IV and ICD-10.
J Clin Psychiatry 1998, 59(Suppl 20):22-33. quiz 34-57
33. Christensen H, Griffiths KM, Mackinnon AJ, Kalia K, Batterham P, Kenardy J,
Eagleson C, Bennett K: Protocol for a randomised controlled trial
investigating the effectiveness of an online e health application for the
prevention of Generalised Anxiety Disorder. BMC Psychiatry 2010, 10:25.
34. Stein DJ: Comorbidity in generalized anxiety disorder: impact and
implications. J Clin Psychiatry 2001, 62(Suppl 11):29-34. discussion 35-26
35. Brown TA, Di Nardo PA, Barlow DH: Anxiety Disorders Interview Schedule for
DSM-IV (ADIS-IV) San Antonio, TX: Psychological Corporation/Graywind
Publications Incorporated; 1994.
36. Spitzer RL, Kroenke K, Williams JB, Lowe B: A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med 2006,
166:1092-1097.
37. Lewis JA: Statistical principles for clinical trials (ICH E9): an introductory
note on an international guideline. Stat Med 1999, 18:1903-1942.
38. McIntosh A, Cohen A, Turnball N, Esmonde L, Dennis P, Eatock J, Feetam
C, Hague J, Hughs I, Kelly J, Kosky N, Lear G, Owens L, Ratcliffe J, Salkovskis
P: Clinical Guidelines and Evidence Review for Panic Disorder and
Generalised Anxiety Disorder. University of Sheffield/National
Collaborating Centre for Primary Care; 2004.
39. Kenardy J, McCafferty K, Rosa V: Internet-delivered prevention of anxiety
disorders: six-month follow-up. Clinical Psychologist 2006, 10:39-42.
40. Kenardy J, McCafferty K, Rosa V: Internet-delivered indicated prevention
for anxiety disorders: a randomised controlled trial. Behavioural and
Cognitive Psychotherapy 2003, 31:279-289.
41. Christensen H, Griffiths KM, Jorm AF: Delivering interventions for
depression by using the internet: randomised controlled trial. BMJ
2004, 328:265.
42. Calear AL, Christensen H, Mackinnon A, Griffiths KM, O'Kearney R: The
YouthMood Project: A cluster randomized controlled trial of an online
cognitive behavioral program with adolescents. J Consult Clin Psychol
2009, 77:1021-1032.
43. Prochaska JO, DiClemente CC: Stages and processes of self-change of
smoking: toward an integrative model of change. J Consult Clin Psychol
1983, 51:390-395.
44. Griffiths KM, Crisp D, Christensen H, Mackinnon AJ, Bennett K: The ANU
WellBeing study: A protocol for a quasi-factorial randomised
controlled trial of the effectiveness of an Internet support group and
an automated Internet intervention for depression. BMC Psychiatry
2010, 10:20.
45. Guy W: Clinical Global Impressions. In ECDEU Assessment Manual for
Psychopharmacology Rockville, MD: National Institute of Health;
1976:218-222.
46. Meyer TJ, Miller ML, Metzger RL, Borkovec TD: Development and
validation of the Penn State Worry Questionnaire. Behav Res Ther 1990,
28:487-495.

Page 8 of 8

47. Wells A: A multidimensional measure of worry: Development and
preliminary validation of the Anxious Thoughts Inventory. Anxiety,
Stress and Coping 1994, 6:289-299.
48. Dugas MJ, Freeston MH, Provencher MD, Lachance S, Ladouceur R,
Gosselin P: Le Questionnaire sur l'inquiétude et l'anxiété. Journal de
Thérapie Comportementale et Cognitive 2001, 11:31-36.
49. Peterson RA, Reiss S: The Anxiety Sensitivity Index Ohio: International
Diagnostic Systems; 1992.
50. Radloff LS: CES-D Scale: A self-report depression scale for research in
the general population. Applied Psychological Measurement 1977,
1:385-401.
51. Spitzer RL, Kroenke K, Williams JB: Validation and utility of a self-report
version of PRIME-MD: the PHQ primary care study. Primary Care
Evaluation of Mental Disorders. Patient Health Questionnaire. JAMA
1999, 282:1737-1744.
52. Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M, Eshleman S,
Wittchen HU, Kendler KS: Lifetime and 12-month prevalence of DSM-IIIR psychiatric disorders in the United States. Results from the National
Comorbidity Survey. Arch Gen Psychiatry 1994, 51:8-19.
53. Lovibond SH, Lovibond PF: Manual for the Depression Anxiety Stress Scales
2nd edition. Sydney: Psychology Foundation; 1995.
54. Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M:
Development of the Alcohol Use Disorders Identification Test (AUDIT):
WHO Collaborative Project on Early Detection of Persons with Harmful
Alcohol Consumption--II. Addiction 1993, 88:791-804.
55. Rollman BL, Belnap BH, Mazumdar S, Zhu F, Kroenke K, Schulberg HC,
Katherine Shear M: Symptomatic severity of PRIME-MD diagnosed
episodes of panic and generalized anxiety disorder in primary care. J
Gen Intern Med 2005, 20:623-628.
56. Connor KM, Davidson JR, Churchill LE, Sherwood A, Foa E, Weisler RH:
Psychometric properties of the Social Phobia Inventory (SPIN). New
self-rating scale. Br J Psychiatry 2000, 176:379-386.
57. Stewart AL, Ware JE: Measuring functional status and well-being: The
Medical Outcomes Study approach Durham, NC: Duke University Press;
1992.
58. Anstey KJ, Butterworth P, Jorm AF, Christensen H, Rodgers B, Windsor TD:
A population survey found an association between self-reports of
traumatic brain injury and increased psychiatric symptoms. J Clin
Epidemiol 2004, 57:1202-1209.
59. Hwang IK, Morikawa T: Design issues in noninferiority/equivalence
trials. Drug Information Journal 1999, 33:1205-1218.
60. Griffiths KM, Christensen H: Review of randomised controlled trials of
Internet interventions for mental disorders and related conditions.
Clinical Psychologist 2006, 10:16-29.
doi: 10.1186/1745-6215-11-48
Cite this article as: Christensen et al., Protocol for a randomised controlled
trial investigating the effectiveness of an online e-health application compared to attention placebo or sertraline in the treatment of generalised anxiety disorder Trials 2010, 11:48

