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Abstract

The cost to society of mental illness is substantial. A large scale international study has identified mental illnesses as the second leading
cause of disability and premature mortality in the developed world [Murray, C.L., Lopez, A.D. (Eds.), 1996. The Global Burden of Dis-
ease: A comprehensive assessment of mortality and disability from disease, injuries, and risk factors in 1990 and projected to 2020. Har-
vard University, Cambridge, MA]. Unfortunately, research also suggests that the majority of people suffering from treatable mental
health disorders do not have access to the required treatment. Furthermore, even when treatment is accessible many sufferers are unable
to successfully engage with professional services [Surgeon General, 1999. Mental Health: A Report of the Surgeon General — Executive
Summary, Department of Health and Human Services, Washington, DC, Retrieved August 2006, from http://www.surgeongeneral.gov/
library/mentalhealth/home.html; WHO World Mental Health Survey Consortium, 2004. Prevalence, severity, and unmet need for treat-
ment of mental disorders in the World Health Organization World Mental Health Surveys. Journal of the American Medical Associa-
tion, 291(21)]. Computer assisted mental health interventions have the potential to help in addressing this imbalance. However, a review
of literature shows that to date this potential has been largely unexplored. One of the primary reasons for this is that few researchers from
a HCI or technical background have engaged in this area. The primary purpose of this paper is to provide a foundation and set an
agenda for future research on the design of technology for talk-based mental health interventions. Theoretical approaches to the treat-
ment of mental illness are reviewed, as is previous research on the use of technology in this area. Several significant factors effecting
design and evaluation are identified and based on these factors a broad set of design guidelines are proposed to aid the development
of new technologies. Of the issues identified, ethical requirements along with the sensitivity and stigma associated with mental illness
pose particular challenges to HCI professionals. These factors place strict limitations on access to mental health care (MHC) settings
by non-MHC professionals and create difficulties for the direct application of traditional HCI methods, such as participatory, user-cen-
tred and iterative design. To overcome these difficulties this paper proposes a model for collaborative design and evaluation, involving
both HCI and MHC professionals. The development of adaptable technologies is an important element of the proposed approach. The
final contribution of the paper is to suggest future research directions and identify ways in which HCI researchers can contribute to this
work.
© 2007 Elsevier B.V. All rights reserved.
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1. Introduction nology for talk-based mental health interventions (MHIs).
Computer technologies offer the potential to fundamentally

The primary aim of this paper is to provide a foundation = change the process of talk-based mental health care
and set an agenda for future research on the design of tech- (MHC). Traditional interventions focus on face-to-face
dialogues between therapists and their clients." Computers
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offer the potential to reshape this interaction, by becoming
a third party in the therapeutic dialogue and increasing the
scope of the therapeutic interaction, Fig. 1.

To date the use of technology in talk-based MHC has
been limited. Many MHC researchers and practitioners
are sceptical of the benefits of technology, citing fears such
as damage to the client-therapist relationship, ethical and
security issues and worries that the current skills of thera-
pists may become obsolete. Others fear that technology
in and of itself has a damaging impact on the mental health
of society, identifying for example increased isolation due
to excessive time spent online or the influence on young
people of violent video games (Caspar, 2004; Gentile and
Walsh, 2002). However, given the serious global signifi-
cance of mental health disorders, it is incumbent on
MHC services to find new ways of addressing society’s
growing need for effective treatment. A review of initial
research indicates that computer assisted interventions
have significant potential to help in addressing this need.
Even small changes could significantly impact the general
health of populations and greatly reduce the costs to soci-
ety of mental illness.

This paper identifies two key aims for technologies
designed for talk-based MHC: access and engagement, that
is, how can technology increase access to MHC services
and how can it then help clients to engage more success-
fully with treatment once they have access to it? To date
the use of technology has generally been justified on the
basis of increased access, rather than on increased engage-
ment and actual improvements in the effectiveness of treat-
ment (Caspar, 2004). It is possible to identify three stages
in the introduction of technology in talk-based MHC:

Stage 1: designing systems that complement or copy exist-
ing non-computerised methods.

Stage 2: success in stage 1 can create a platform for the
introduction of more complex, specialised sys-
tems, which offer MHC professionals the opportu-
nity to fundamentally change the way they work.

Stage 3: more integrated use of technology may begin to
have a feedback effect on theoretical models of
MHC.

To date most research has focused on stage 1 of this pro-
cess. In the main technology has been used to replicate tra-
ditional therapeutic strategies e.g. electronic contact as a
natural extension of face-to-face dialogue and the comput-

erisation of self-help materials. One of the primary reasons
for this is that few researchers from a HCI background
have engaged in this area. Moving research forward will
require the close collaboration of HCI and MHC profes-
sionals. However, to begin working in this area HCI
researchers will require an awareness of the theoretical
approaches to the treatment of mental illness. In this paper,
theoretical approaches are reviewed, as is previous research
on the use of technology in this area.

Previous research, while limited, has provided initial
indications of the potential of technology. The key chal-
lenge now facing HCI researchers is to develop approaches
and provide guidelines which maximise this potential. This
paper provides a foundation for this process. Significant
factors in the design and evaluation of new technologies
are identified and based on these factors a broad set of
design guidelines are put forward. Of the issues identified,
ethical requirements along with the sensitivity and stigma
associated with mental illness pose particular challenges
for design and evaluation. These factors place strict limita-
tions on access to MHC settings by non-MHC profession-
als and create difficulties for the direct application of
existing development methods, such as participatory,
user-centred and iterative design. New methods are
required which take account of the access constraints for
HCI professionals working in this area. This paper pro-
poses a two stage collaborative model for design and eval-
uation. Stage one focuses on the development of new
technologies. The aim at stage one is to develop and eval-
uate systems to the point where they are shown to be usable
by the target end users, are agreed to have clinical validity
and are predicted to have therapeutic benefits. Stage two
focuses on clinical evaluations. It is envisioned that stages
one and two will overlap and complement one another,
with stage one being lead by HCI researchers and stage
two by MHC researchers. The development of adaptable
technologies is an important element of the proposed
approach. Adaptability is identified as a sustainable
approach to the development of client-centred technolo-
gies. The final contribution of the paper is to suggest future
research directions and identify ways in which HCI
researchers can contribute to this work.

The remainder of this paper is divided into five sections.
Section 2 discusses mental health and mental illness and
identifies key challenges facing MHC services worldwide.
Section 3 looks at significant factors which impact design
in this area and proposes a model for collaboration
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Fig. 1. A computer-mediated model of a mental health intervention.
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between HCI and MHC professionals. One of the key fac-
tors identified in Section 3 is the need for new technologies
to build on the theoretical underpinnings and experience of
the MHC domain. To this end Section 4 provides a review
of theoretical approaches to talk-based MHC. Section 5
reviews the current state of the art in technology in talk-
based interventions, looking at strengths and limitations
and exploring how each area may be expanded. Finally,
Section 6 addresses the future of technology in talk-based
MHC. It identifies new directions for research and dis-
cusses how HCI professionals are placed to take on this
challenge.

2. Mental health and mental illness

Mental health and mental illness can be thought of as
points on a continuum. The World Federation for Mental
Health states: “Mental health should not be seen as the
absence of illness, but more to do with a form of subjective
well being, when individuals feel that they are coping, fairly
in control of their lives, able to face challenges, and take
on responsibility. Mental health is a state of successful per-
Sformance of mental function, resulting in productive activi-
ties, fulfilling relationships with other people, and the
ability to adapt to change and to cope with adversity specific
to the individual’s culture.>”

Mental Illness refers collectively to all diagnosable men-
tal disorders. Mental disorders are health conditions
defined by the experiencing of severe and distressing psy-
chological symptoms, to the extent that normal functioning
is seriously impaired, and some form of help is usually
needed for recovery. Symptoms may include anxiety,
depressed mood, elation, hallucinations, delusions, obses-
sional thinking or compulsions. Mental illness can affect
an individual’s thought process, perception of reality, emo-
tions and judgment and can result in low self-esteem, poor
concentration, poor organisation skills and an inability to
complete projects and make decisions. Individuals may
also have difficulty in establishing support systems and
sometimes display inappropriate behaviour. Common
mental health disorders include: depression, anxiety and
panic, bipolar disorder, behavioural disorders, obsessive-
compulsive disorder, phobias, psychosomatic problems,
schizophrenia and eating disorders.

It is generally agreed that there are several principal con-
tributory factors in the development of mental health dis-
orders: genetic disposition, past life experiences
(particularly early life), current life events, physical illness
and socio-cultural and economic factors. The social norms
of any society have a large influence on what it means to be
mentally healthy. Some of the specific socio-cultural issues
which affect MHC include: gender, age, social class, dis-
ability, race, culture and ethnicity, sexual orientation and

2 www.wfmh.org.

religious or secular assumptions. The social norms of any
society will also influence the approaches used in the treat-
ment of mental health issues and also the language used to
refer to issues in this domain.

2.1. Talk-based treatment

The past 50 years have witnessed major advances in the
treatment of mental illnesses. In 1999 the US Surgeon
General’s office published its first ever report on mental
health. The report concluded that (1) the efficacy of men-
tal health treatments is well documented and (2) a range
of effective treatments exist for most mental disorders
(Surgeon General, 1999). Treatment generally takes the
form of talking, listening and learning, physical treatment
(drugs, ECT, biomedical) and/or social interventions. This
paper focuses on listening-and-talking based intervention
methods. Many studies have concluded that talk-based
methods are equally as effective as drug based interven-
tions in the treatment for many disorders (Surgeon
General, 1999). Studies show greater acceptance of talk-
based methods amongst people suffering mental health
disorders and suggest benefits of talk-based interventions
which extend beyond the end of the treatment. The bene-
fits of drug based treatments generally stop with the cessa-
tion of medication and although the risks of side effects
have been reduced, concerns still remain. Talk-based
methods include psychotherapy, clinical and counselling
psychology, psychiatry, counselling, and mental health
social work. Interventions generally aim to be both reme-
dial and preventative. They aim to both reduce a client’s
current symptoms and suffering and also improve the cli-
ent’s ability to manage and overcome future difficulties.
Specific theoretical approaches to achieving these aims
are reviewed in Section 4 of this paper.

The authors of this paper are primarily focused on
the application of technology in public health care sys-
tems. Private therapy often involves psychodynamic
approaches that encourage open ended exploration of
clients’ lives with the aim of gaining ever deeper insight
and understanding. Public systems are more likely to
adopt more structured, goal oriented approaches, plac-
ing greater emphasis on achieving specific targets and
relieving specific problems faced by the client in the
shorter term. Section 4 of this paper provides a more
detailed discussion of different approaches to talk-based
treatment.

2.2. The challenge facing mental health care services

In 1996 Harvard University in cooperation with the
World Health Organisation and the World Bank published
the results of a large international study entitled ‘The Glo-
bal Burden of Disease’ (Murray and Lopez, 1996). The
study revealed that mental illnesses, including suicide, are
the second leading cause of disability and premature mor-
tality in developed countries. Cardiovascular conditions
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come first and all malignant diseases, including cancer,
come third. Combined mental illnesses account for over
15% of the total burden of disease in established market
economies, such as Europe and the US, and major depres-
sion is the single leading cause of disability worldwide
among persons over the age of five.

Unfortunately, several large scale international studies
also conclude that the majority of people suffering mental
health disorders do not receive the required treatment
(Surgeon General, 1999; WHO World Mental Health Sur-
vey Consortium, 2004). The primary causes of failure to
receive treatment are lack of access to appropriate special-
ist services and social stigmas associated with mental
health disorders. Studies suggest that while people suffer-
ing from severe psychotic problems do receive the
required treatments, others suffering from more common,
yet still disabling, disorders such as depression and anxi-
ety do not. Figures show that among Britons with depres-
sion only half receive any help at all, while only 8% have
seen a psychiatrist and only 3% have seen a psychologist.
A similar picture has emerged in many other developed
countries (Layard, 2004). This lack of access to specialist
treatment is at odds with clinical guidelines, which recom-
mend that people suffering mental disorders have access
to specialist services and the possibility to choose between
biomedical and talk-based treatments (National Institute
for Clinical Excellence, 2004-2005). A similar lack of
access to specialist treatment for people suffering from
debilitating physical illness is unlikely to be deemed
acceptable.

Along with the issue of access outlined above, a second
critical challenge facing MHC services is that of client
engagement. The importance of client engagement spans
all theoretical models of MHIs (Assay and Lambert,
1999). The level to which clients engage both with their
therapist and their treatment, and draw on their own per-
sonal resources is a major factor in the success of inter-
ventions. Unfortunately research suggests that, due
largely to the severe stigma often associated with mental
illness, many clients find it difficult to successfully engage
with treatment. This problem is particularly severe
amongst some of the most vulnerable social groups,
including adolescents, young men and the socially
disadvantaged.

Ongoing research and a review of literature (Section 5)
suggests that computer technologies have the potential to
improve both access to and engagement with MHC ser-
vices. The challenge facing HCI researchers is to develop
approaches and provide guidelines, which maximise the
potential of technology to achieve these aims.

3. Designing for talk-based mental health care
This section of the paper identifies several significant

factors in the design of technologies for talk-based MHIs.
Based on these factors a set of design guidelines are set

out and a model for collaborative design and evaluation
is proposed.

3.1. Success factors in mental health interventions

The past two decades have seen an increase in the num-
ber of studies which attempt to identify specific factors
which influence the success or failure of MHIs. Assay
and Lambert (1999) concluded that, across all interven-
tions models, four main factors are responsible for achiev-
ing positive change. They have also estimated the relative
contribution of each factor:

e 40% Client factors — Client and environment strengths
and resources.

e 30% Quality of therapeutic alliance or relationship.

e 15% Therapeutic model and technique.

e 15% Expectance, hope and placebo factors.

These results demonstrate the central importance of cli-
ent factors to effective interventions and also the impor-
tance of building a strong therapeutic relationship
between the therapist and client. Client factors are dis-
cussed further in Section 3.2.1.

There is much literature on the means of developing a
quality therapeutic relationship. A review of this literature
is beyond the scope of this paper. However, four core val-
ues have emerged as fundamental to establishing a benefi-
cial working relationship: respect, empathy, genuineness
and client empowerment (Egan, 2002, p. 46). There are
two key stages in the client—therapist relationship, first
establishing the relationship and then maintaining it. Tech-
nologies which help in either or both of these stages are
likely to prove particularly beneficial.

3.2. End users

Technology designed for MHC settings must consider
two sets of end users: MHC professionals and the people
suffering mental illnesses with whom they work. MHC takes
place in many settings and in many forms. Individual ther-
apy, focusing on face-to-face dialogue between a therapist
and client, is by far the most common form of treatment.
It offers clients optimal confidentiality, privacy, attention,
intimacy, and safety. Group therapy is also common. It
offers clients the opportunity to learn that others experience
similar problems to themselves, to be accepted by a group,
to give as well as receive help and insights and to learn to
draw on others experiences and perceptions. Specialist
forms of treatment have also evolved for the treatment of
children and adolescents and for family groups.

3.2.1. Clients

As highlighted above client factors are of critical impor-
tance to the success of MHIs. An analysis of the needs of
the target client group is an essential element of design.
Below we identify some broad client factors.
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3.2.1.1. Client groups. In general therapists work with three
broad client groups: children, adolescents and adults.
Within these groups there are many sub-groupings. For
example amongst the adult group, young males aged 18—
25 have been identified as being particularly vulnerable
(BMA, 2006). Adolescents have also been identified as par-
ticularly in need of attention. Difficulties of access and
engagement, while important amongst all client groups,
are particularly severe with adolescent populations.

3.2.1.2. Direct and indirect communication. Whereas many
adults are comfortable with direct face-to-face dialogue,
this is often not the case with children, adolescents or cli-
ents experiencing problems with engagement. Many chil-
dren struggle to express themselves with words alone and
much research has been conducted into ways of engaging
children using indirect channels and play. Some examples
of tools used are storybooks, construction materials, art-
work, puppets and board games (Sharry, 2004). These
materials provide a means of engaging children in indirect
communication. Adolescents can be resistant to these
methods; they like to be treated as adults and will not
engage if they perceive they are being treated as a child
playing games. Equally, many teenagers are private and
self-conscious and often react confrontationally or not at
all to direct dialogue with a therapist. Given the general
enthusiasm of many adolescents for modern technology,
technology has particular potential to help in adolescent
interventions, replacing storybooks, board games etc, act-
ing as a third part in the therapeutic interaction and pro-
viding a channel for indirect communication.

3.2.1.3. Client-centred technologies. Therapeutic interven-
tions are most likely to be successful if the therapist
engages with the client in a client-centred way. A quality
therapeutic process will actively engage the client’s partici-
pation, by involving their interests, strengths and ideas.
Similarly, technologies are most likely to prove effective if
they are designed to be client-centred. On this basis, a
key factor in this design process is choosing the appropriate
technology to use with a given client group. For example
initial indications suggest that the use of computer games
in adolescent interventions can improve client engagement
and help in building a quality client-therapist relationship
(Coyle et al., 2005).

Above and beyond choosing client-centred technologies,
it is essential that any system is designed to meet the needs
of given clients. The importance of this issue and a means
of achieving it are discussed in greater detail in Section 3.5
below.

3.2.1.4. Psychoeducation. Psychoeducation is aimed at
helping persons with a mental illness, to access the facts
about their illnesses in a clear and concise manner. It is also
a way of accessing and learning strategies to deal with men-
tal illness and its effects. Psychoeducation is not a treat-
ment. It is designed to be part of an overall treatment

plan. It is an important element of improving client
efficacy.

3.2.2. Mental health care professionals
Below we identify some of the factors likely to impact
therapists’ use of new technologies.

3.2.2.1. Time constraints. Therapists working in public
health care settings generally face high time pressures. It
is important that technologies do not add to this pressure
by placing extra demands on therapists’ already limited
time.

3.2.2.2. Training. An informal survey by the authors of this
paper revealed that while many therapists are familiar with
Microsoft Office, email and Internet software, few are cur-
rently likely to have had specific training or experience in
the use of technology in client contact situations. Further
to this Berger (2004) reports that although computer based
training has many documented benefits and has become
increasingly popular in other health science and educa-
tional programs, it is still largely unused in MHC training.
These factors have a knock on effect on the use of comput-
ers in clinical practice. Caspar (2004) notes that, when
questioned about increased use of technology, many thera-
pists express concerns over the need for additional training
and fear that existing skills may become obsolete. At this
early stage in the development of technology for MHIs it
is desirable that systems should be designed to take advan-
tage of the existing skills of therapists and integrate with
current working methods. As the use of technology
becomes more common place, the issues surrounding the
training of therapists will become increasingly important.

3.2.2.3. Security. Many MHC practitioners cite fears over
the security of sensitive information as one their primary
reasons for scepticism of the benefits of technology (Cas-
par, 2004). While many methods have evolved for ensuring
the actual security of electronic data, perhaps more signif-
icant in MHC settings is the perceived security of this infor-
mation by both therapists and their clients. In peer support
and collaborative group systems it is also essential that the
accuracy of information and the integrity of individuals be
maintained and represented. HCI researchers exploring
aspects of trust in computer systems can contribute to max-
imising this sense of security and trust in technologies.

3.2.2.4. Responsibility. Another concern for therapists is the
new level of responsibility placed upon them by systems
enabling clients to continually record personal data
between therapeutic sessions, e.g. mood or anxiety levels.
Should therapists have access to this data and if they do
what responsibility does this place on them to monitor
the data and to act on changes in the client’s condition?
Added responsibility in this area could considerable
increase a therapist’s time demands. However, access to
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data could prove crucial in some circumstances; e.g. when a
client is exhibiting suicidal tendencies.

3.3. Ethical requirements

As well as meeting the ethical requirements of the
HCI domain, e.g. see Friedman and Kahn (2002) and
Molich et al. (2001), research into the use of technology
in MHC settings must adhere to the strict ethical require-
ments of the MHC domain. These ethical requirements
have significant implications for the design and evalua-
tion of technologies. All health care professionals, includ-
ing MHC professionals, are required to obey the basic
Hippocratic Oath, often stated as ‘first do no harm’,
which means that above all else interventions must not
have harmful effects on the client. The Declaration of
Geneva of the World Medical Association (WMA) binds
professionals with the words: “The health of my patient
will be my first consideration” (World Medical Associa-
tion, 1949-2006). The WMA Declaration of Helsinki
provides ethical guidelines for researchers. It binds all
researchers to the agreement that “in medical research
on human subjects, considerations to the well-being of
the human subject should take precedence over the inter-
ests of science and society” (World Medical Association,
1964-2004).

Roberts and Dyer (2004) have produced a concise guide
to MHC ethics and suggest solutions to specific ethical
dilemmas. As cultural and societal differences have been
shown to be one of the key factors in the treatment of men-
tal health difficulties, researchers and practitioners also
need to be familiar with the specific requirements of their
own culture or country. The Declaration of Helsinki states
that “research investigators should be aware of the ethical,
legal and regulatory requirements for research on human
subjects in their own countries as well as applicable inter-
national requirements”. Mental health associations world-
wide have produced detailed ethical guidelines for both
research and practice. Some of the commonly espoused
general principles include: welfare and nonmaleficence,
confidentiality, respect for client’s rights and dignity, integ-
rity and competence.

To help in meeting the ethical requirements of the
MHC domain we suggest that technologies (1) be based
on accepted theoretical models of MHC, (2) be designed
in full collaboration with  MHC professionals, (3) be
designed to integrate with existing working methods and
(4) be used by clients under the guidance of a professional
therapist. Prior to being used in clinical settings it is
essential that (1) the reliability and usability of any tech-
nology is thoroughly verified, (2) the therapeutic validity
of technologies is evaluated by MHC professionals and
(3) ethical clearance must be agreed for all proposed stud-
ies. In relation to ethical clearance, the Declaration of
Helsinki states that proposed studies “should be submit-
ted for consideration, comment, guidance, and where
appropriate, approval to a specially appointed ethical

review committee, which must be independent of the
investigator, the sponsor or any other kind of undue influ-
ence”’. Ethical review comities are designed to insure that
guidelines, such as those given by (Roberts and Dyer,
2004), are respected and that the well-being of clients is
protected. This process of validating systems and gaining
ethical clearance is a time consuming process which must
be completed prior to each stage of the clinical evaluation
of a technology.

3.4. Access constraints

The ethical requirements and stigma associated with
mental illness place strict limitations on access to MHC set-
tings for non-MHC professionals. Very few HCI practitio-
ners are likely to have the required qualifications which
would allow them direct access to sensitive MHC settings
or allow for direct contact with people suffering mental
health disorders. Approaches to the design and evaluation
must take consideration of this access constraint.

For example, participatory design would require direct
collaboration with both therapists and clients suffering
mental illnesses. Similarly the use of ethnographic meth-
ods would ideally require a HCI professional to be present
in the MHC setting with a therapist and their client. While
such approaches might be possible with less sensitive
MHC disorders with adult clients, it is unlikely to prove
ethically acceptable for more sensitive situations or in situ-
ations involving children or adolescents. It may be argued
that observation using video recordings or two way mir-
rors could be used as an alternative to direct contact.
However, given the ethical constraints and privacy
demanded of MHC settings, even limited second hand
observations are likely to prove ethically sensitive, time
consuming to organise and prohibitive to regular use.
Even in the training of MHC professionals there is a reli-
ance on role-play rather than direct contact. While video
records of real sessions and occasionally two-way mirrors
are used, this is controlled by strict ethical guidelines (e.g.
it must be done with the full agreement of clients) and is
only deemed acceptable given the need to train future
MHC professionals.

This obstacle to regular direct contact or even second
hand observation has implications for standard approaches
to design and evaluation such as iterative design. To suc-
cessfully develop technology for MHIs it is therefore neces-
sary to develop models for design and evaluation that take
consideration of the access constraints inherent to this
domain. An important element of any such models will
be the ability to maximise the amount of evaluation that
can be conducted independent of clinical evaluations. It
is also desirable to develop technologies, which when eval-
uated and proven to be beneficial, have a broad usefulness
across a wide range of MHIs. Finally models must take
consideration of the fact that clinical evaluations will be
conducted by MHC professionals rather than by HCI
professionals.
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3.5. Adaptability

Socio-cultural issues are one of the major factors in the
development of mental health disorders and are a key fac-
tor which must be considered in treatment. Some of the
specific socio-cultural issues which affect mental health care
include: gender, age, social class, sexual orientation, reli-
gious or secular assumptions and race, culture and ethnic-
ity. Professionals working in public health care systems are
faced with the need to work with a broad range of clients,
from a broad range of socio-cultural backgrounds and
experiencing a broad range of disorders. Working in such
situations requires therapists to be able to adapt their
approaches to suit the needs of a given client.

In evaluating the therapeutic computer game Personal
Investigator (described in Section 5.6), it was found that
small details in the design of the game had significant
implications for the usefulness of the game with a broad
range of adolescent clients. While the game proved suc-
cessful when used with appropriate clients, MHC profes-
sionals identified the fact that small details, such as the
appearance of characters and the accent and language
used in the voiceovers for game characters, made the
game unusable with many clients. For example the
upper-class English accent and the use words such as
‘excellent” and ‘splendid’ by one game character was iden-
tified as having the potential to alienate adolescents in a
particular urban clinical setting.

Given the importance of engagement in MHIs, the
impact of design factors which cause alienation for clients
are likely to be severe. However, a balance must be struck
here. There is little point in producing bland systems, which
while not likely to cause alienation, are equally unlikely to
enhance engagement. A better approach is to produce sys-
tems which can be adapted to suit the needs of various cli-
ent groups.

Further forms of adaptation are also desirable. For
example, teams of therapists working in public health care
setting often have different theoretical backgrounds and
many adopt a variety of eclectic approaches to working
with clients. For technologies to be of practical use in a
broad range of MHC interventions, they should ideally
be adaptable to (1) a broad range of theoretical models,
(2) a broad range of mental health disorders, (3) the differ-
ing needs of various demographic groups, and (4) the spe-
cific needs of individual clients.

A form of adaptation being investigated by the authors
is one by which MHC professionals are able to adapt the
therapeutic content delivered by systems. While HCI
researchers focus on the design and development of frame-
works for delivering therapeutic content, MHC researchers
can adapt these systems for use in various interventions
and evaluate their therapeutic benefits. Whilst it is desirable
that a large number of therapists are comfortable using any
system, it is not necessary that all therapists be able to
make large scale modifications in the use of the system.
A possible model of use for such a system is:

e Small groups of expert MHC researchers and practitio-
ners develop and adapt content for use within their own
areas of expertise e.g. targeting specific disorders and
implementing specific intervention models.

e Larger groups of practitioners use these implementa-
tions with clients and have the option of making small
scale adaptations to suit the needs of specific demo-
graphic groups or clients.

By enabling therapists to play an active role in building
and tailoring the content delivered by computerised sys-
tems, adaptable technologies provide a sustainable
approach to the development of client and therapist cen-
tred technologies for MHIs.

3.6. Collaborative design and evaluation

Research into the design of technology for talk-based
MHIs requires the collaboration of HCI and MHC profes-
sionals. While collaborative design, involving domain
experts, is desirable in most design spaces it has a particular
significance in the MHC domain. As outlined above, the
ethical constraints and stigma associated with MHIs mean
that it is generally not possible for HCI researchers or prac-
titioners to have direct contact with people undergoing
clinical treatment. Even limited second hand observation
of clinical interactions is likely to prove ethically difficult.
Difficulties caused by lack of access are further exacerbated
by the fact that few MHC professionals currently have the
experience required to design or develop new technologies
or to rigorously evaluate them to the standards required for
successful introduction to clinical settings. Overcoming
these difficulties requires the collaboration of HCI and
MHC professionals. Fig. 2 outlines a two stage approach
for this collaborative process.

The overall aim of this two stage development cycle is
threefold. Firstly, to develop a collaborative approach to
the design and evaluation of new technologies for MHIs.
Secondly, to increase the amount of evaluation that is con-
ducted independent of clinical trials, which are time con-
suming to organise and inaccessible to HCI practitioners.
Thirdly, to develop a sustainable approach to the develop-
ment of technologies that takes advantage of the expertise
of MHC professionals and takes account of the importance
of adaptability in MHC settings.

Stage one of this process focuses on the design and
development of technologies. The aim at stage one is to
develop and evaluate systems to the point where they are
shown to be usable by the target end users, are agreed to
have clinical validity and are predicted to have therapeutic
benefits. Stage two focuses on clinical evaluations. As well
as evaluating specific therapeutic benefits, this stage should
aim to develop protocols and guidelines for the clinical use
of technologies, ¢.g. when and with which clients is it
appropriate to use a given technology? It is envisioned that
stages one and two will overlap and complement one
another, with stage one being lead by HCI researchers
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Stage 1: Development Stage 2: Clinical Evaluation

Feedback

Design Evaluate

Prototype New Technologies

Adapt

Stage 1 Is lead by HCI
researchers in ccllaboraticn
with MHC researchers.
Evaluate
Stage 2 Is lead by MHC
researchers in collaboration
with HCI researchers.

Adaptable Technologres Clinical Studies

Fig. 2. Collaborative cycles for the design and evaluation of technology for MHIs.

and stage two by MHC researchers. As systems are devel-
oped at stage one they can be taken to stage two for clinical
evaluation. The results of this evaluation will feed back
into further design and development at stage one, which
in turn provides further possibilities for clinical evaluation
at stage two. In this way a parallel process for collaborative
design and evaluation can evolve. As can be seen in Fig. 2 it
is proposed that during the development stage adaptable
technologies are developed.

The development of more detailed models for collabora-
tion between HCI and MHC professionals will be an
important aspect of future work in this area. Work is
required to evaluate which user-centred methods, involving
MHC professionals, are most effective at the different
stages of an overall iterative development process e.g.
understanding contexts of use, requirements analysis,
design, development, evaluation and deployment. In
related area such as Assistive Technology and Inclusive
Design, researchers have developed adapted models for
user-centred design. For example, Newell and Gregor
(2000) have developed an approach entitled User Sensitive
Inclusive Design. Poulson and Richardson (1998) have
developed the USERFit methodology for user-centred
design of assistive technology. Similarly, detailed models
are required for the development of technology in talk-
based MHC.

3.7. Design guidelines

Based on the issues discussed above, and the challenges
identified in Section 2.2, Table 1 sets out a list of guidelines
for the design of technologies for MHIs. Several potential
outcomes which may be targeted are also identified.

4. Approaches to talk-based mental health care

The design guidelines set out in Table 1 state that to
ensure clinical validity it is important that technologies
are designed based on accepted theoretical approaches to
MHC. To begin working in this area it is therefore impor-
tant that HCI researchers and practitioners have a ground-
ing in major theoretical approaches. Karasu (1986)
estimated that there are between 250 and 400 different

approaches to talk-based MHIs. However, there are only
a handful of ‘major schools’ and in practice most
professionals often borrow and mix methods and tech-
niques from various approaches. What follows are brief
descriptions of the most prominent ‘schools’ of treatment
— Psychodynamic, Humanist-Existential, Cognitive-Behav-
ioural, and Eclectic-Integrative. Within each school partic-
ularly influential approaches are highlighted. It should be
noted that there is no universally agreed way of classifying
approaches to talk-based mental health care and
approaches differ from culture to culture and country to
country. The classification presented in this paper is
adopted from Feltham and Horton (2000). The approaches
outlined below have their theoretical origins in the US and
Europe and reflect the most prominent approaches used by
public health care services in these countries. For further
details see Capuzzi and Gross (2003), Feltham and Horton
(2000) and Payne (1997).

4.1. Psychodynamic approaches

Psychodynamic approaches include Psychoanalytic
Therapy (Freudian), Adlerian Therapy, Analytical Psy-
chology (Jungian) and Psychodynamic Therapy (Kleinian).
Psychodynamic theories assume that behaviour comes
from movements and interactions in peoples minds. They
emphasise how the mind stimulates behaviour and also
how a person’s social environment both influences and is
influenced by the mind and behaviour. Great emphasis is
placed on early life experiences and parental and sibling
relationships. This approach developed from the early dis-
coveries and theories of Freud, who found that by helping
patients recall and talk about painful childhood experi-
ences, he could relieve them of debilitating hysterical
symptoms.

Psychoanalytic theory proposes that beneficial change
can occur by increasing an individual’s self-knowledge
and bringing the unconscious into consciousness. In this
way, past trauma may be re-experienced in the present,
revealing hidden feelings and liberating creative potential
for new resolutions and the prospect of taking greater
responsibility for actions. Free association is one of the
primary strategies. The client is encouraged to say what-



D. Coyle et al. | Interacting with Computers 19 (2007) 545-562

Table 1
Design guidelines for technology in talk-based mental health interventions
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Design guidelines and targeted outcomes

Clinical validity
o Design systems based on accepted theoretical models of MHC
e Design systems in collaboration with MHC professionals

e Target important aspects of therapeutic interventions e.g. personal stories, psychoeducation, client engagement, problem solving and communication

skills

Therapist considerations

e Design systems which take advantage of the existing skills and experience of therapists

o Design systems which integrate with therapists current working methods
e Do not place extra time pressure on already busy therapists

Access and engagement
e Choose technologies appropriate to a given client group
o Design for client engagement and reduced stigma

o Systems which help to establish, maintain or enhance client-therapist relationships are highly beneficial

¢ Design systems which encourage client self efficacy

o Offer clients flexibility in the delivery of therapeutic services, e.g. online systems which allow services to be delivered in the client’s home

¢ Provide support to clients outside of the therapeutic session

Adaptability and sustainability

e Design systems which can be adapted for use across a broad range theoretical approaches and disorders and with various demographic groups and

individual clients

e Design for sustainability by placing the ability to make adaptations in the hands of MHC professionals

Practical considerations
o Ensure the usability of systems by the target user groups
e Ensure the security and perceived security of systems

Designing for outcomes

e Cost savings

e Time savings

e Increased access

o Increased flexibility in service delivery
e Improved outcomes

e Improved consistency

o Increased client engagement
e Improved client-therapist relationships
e Increased dialogue between therapists and clients

o Increased client self efficacy
e Support outside of clinical sessions

ever comes to mind and dreams may be explored. The
therapist maintains a state of reverie, making links
between associations and waiting for signs of repression,
shown through hesitations or resistance to ideas, or slips
of the tongue. Psychodynamic interventions are often
very time intensive, sometimes based on years of work.
While this approach remains popular in private practice,
it is usually impractical for publicly funded or emergency
interventions. However, the influence of psychodynamic
theories on subsequent theories is significant. Broad psy-
chodynamic strategies have received little specific atten-
tion by researchers investigating computer assisted
interventions.

4.2. Cognitive and behavioural approaches

Behavioural therapy developed from early work in
learning theory. Whereas psychodynamic theory states that
behaviour comes from processes in the mind, learning the-
ory argues that we cannot know what is happening in
someone else’s mind. We can only study and influence
the behaviour which emerges. Aside from inborn reflexes,
all behaviours are learnt through contact with the world
(conditioning). It is therefore possible to learn new behav-

iours to replace those which cause problems (counter-con-
ditioning). Treatments focus on doing things which lead to
consistent changes in behaviour.

Cognitive therapies developed in part from behaviour
theory and also incorporate lessons from social learning
theory. Beck’s Cognitive Therapy is the most evidence-
based, influential and widely used cognitive approach (Fel-
tham et al., 2000). Beck hypothesised that mental health
disorders such as depression were ‘thinking disorders’.
His cognitive model relates thoughts to emotion and
behaviour and proposes that it is not just people’s situa-
tions and experiences which make them depressed or anx-
ious, but rather their own internal schemata and how
they process experience. A schema is a hypothetical cogni-
tive structure which acts as a filter on incoming informa-
tion. People can have adaptive and healthy schemata or
maladaptive and unhealthy schemata, which tend to be
negative, rigid and inflexible. Long lasting change comes
from modifying a person’s dysfunctional schemata and
beliefs (cognitive restructuring). Some of the specific strat-
egies used to bring about cognitive restructuring include
Socratic questioning, considering alternative perspectives,
completing automatic thought forms, reality testing and
cognitive rehearsal.
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Today few therapists use exclusively behavioural or cog-
nitive approaches. Cognitive-Behavioural Therapy (CBT)
has developed to include successful aspects of both
approaches, with therapists focusing on changing thoughts
and feelings alongside behaviours. CBT is more highly
structured than many other therapeutic methods. Interven-
tions generally follow a specific formulation of assessment,
goal setting, attempting specific strategies and then measur-
ing success based on valid and reliable clinical measures
(e.g. the Beck Depression Inventory). Some of the most
commonly used treatments include: exposure therapy,
systematic desensitisation, relaxation training, response
prevention, coping tactics, cognitive restructuring, self-
monitoring and self regulation, covert sensitisation,
psychoeducation, role rehearsal and social skills training.
Client self-efficacy is one of the most important aims of
treatments. Self help exercises and therapeutic homework
are commonly given and there is an emphasis on psycho-
education.

CBT is one of the best researched treatments. Empirical
validation is emphasised. A number of studies have shown
that CBT methods are superior to drug based interventions
and other therapies for a wide range of problems, including
anxiety disorders, mild to moderate depression, phobias
(including social phobia), post-traumatic stress disorders,
obsessive-compulsive disorders, chronic fatigue syndrome
and psychosis (Feltham and Horton, 2000, p. 320).

CBT is widely used in public health services. Some of the
key reasons for this are that it is widely applicable, highly
structured, goal-oriented, problem solving, easily learned
and less time intensive than more free form methods. For
these reasons, CBT has received more attention in terms of
computerisation than other approaches reviewed in this
paper. The results of this research are reviewed in Section 5.3.

4.3. Humanistic-existential approaches

Humanist and Existential approaches to psychotherapy
emphasise the ability of human beings to reason, make
choices and act freely. They focus on the capacity of the
people to gain the personal power to control their lives
and change ideas governing how they live. Personal
empowerment is one of the primary aims. Psychodynamic
and cognitive behavioural theory emphasise how the past
has an important influence on the present. Humanist and
Existential approaches emphasise how it is our interpreta-
tion of the past which is important. Consequently, through
their personal freedom, people are able to create or define
themselves and reinterpret their past in an empowering
manner, which frees them to act towards a more fulfilling
future.

Person-centred or Rogerian therapy, first developed by
Carl Rogers in the 1940s, is one of the most influential
humanistic approaches. Rogers identified an empowering
client-therapist relationship as the essence of a therapeutic
process and proposed that a quality therapeutic relation-
ship could, in and of itself, provide the ‘necessary and suf-

ficient conditions for therapeutic personality change’ (Payne,

1997). The healing effects of treatment are predicted to
occur through the client experiencing an emphatic, non-
judgemental, positive and accepting relationship that frees
them to achieve greater self acceptance. Although modern
research suggests that an empowering relationship is not in
and of itself sufficient, the importance of a client-therapist
relationship is the most influential contribution of person-
centred therapy to modern mental health interventions. As
highlighted in the design guidelines set out above, improv-
ing to the client therapist relationship should be a key
objective of new technologies for MHIs.

Narrative Psychotherapy is a more recently developed
humanistic approach. The core text in its development is
‘Narrative Means to Therapeutic Ends’ (White and
Epston, 1990). It developed out of movements in
psychology by theorists such as Bruner who argued that
storytelling represents a fundamental human means of
communication and personal understanding. Personal nar-
ratives are central to a person’s sense of self; through nar-
rative thinking a person forms a sense of self, a sense of the
world around them and of their place in that world (Bru-
ner, 1986). Mental health problems can arise when a person
tells overly negative stories or becomes blocked from telling
their story, for many reasons including social isolation,
overly critical environments, purposeful oppression (as in
the case of physical or emotional abuse or ethical or polit-
ical repression) or because a person feels their story does
not fit with accepted or perceived social norms. Narrative
psychotherapy can be seen as the process of inviting clients
to tell and re-tell their life story from a variety of perspec-
tives with the aim of generating alternative stories and
reaching a coherent and meaningful narrative at the end.
Many narrative interventions will seek to create a record
of the client’s story. This record can act as a tool for reflec-
tion. Traditionally this record is usually written, however
multimedia systems now offer greater scope for media rich
records and also greater possibilities for sharing and co-
constructing therapeutic stories. Aside from specifically
narrative approaches the importance of personal stories is
pervasive in MHIs.

4.4. Eclectic-integrative approaches

Recent trends suggest that eclectic approaches to client
treatment work best. Effective eclecticism however requires
some integrating framework to give coherence to the entire
process. Examples of eclectic and integrative approaches
include: Cognitive Analytic Therapy, Multimodal Therapy,
The Skilled Helper Model and the Trans-theoretical
Approach. In this paper we highlight the Skilled Helper
Model (Egan, 2002).

The Skilled Helper Model is a high level overview of the
structure of a helping intervention. Orlinsky and Howard
(1987) say that it is a generic model of helping and Egan
(2002) states that it is the most widely used structural over-
view of counselling and psychotherapy in the world.
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Although the main thrust of the model is cognitive-behav-
ioural it also incorporates client-centred and humanistic
theories.

The model, Fig. 3, is separated into three stages plus an
overall actions line. Each stage centres on a series of tasks
that help clients move forward in managing problems and
developing opportunities. The theme of stage one is prob-
lem/opportunity clarification and ownership. Stage two is
about goal setting and commitment to goals. The therapist
helps the client to envisage possibilities for a better future
and then they work together to choose realistic and chal-
lenging goals for achieving solutions to key problems and
unexplored possibilities. Stage three is about strategies
for accomplishing goals. The client and therapist choose
the actions which are most likely to succeed based on an
examination of the client’s resources, talents, temperament
and lifestyle. The Action arrow spans the three stages, indi-
cating that right from the beginning of the process the
client needs to act on their own behalf. Without goal-
accomplishing actions, the process of discussing problems
and opportunities and developing goals is a hollow one.
Throughout the helping process the therapist reviews the
client’s progress and actions and helps adapt the action
strategies accordingly.

The stages of the Skilled Helper Model are not rigidly
designed and in reality they often overlap and interact.
The model gives a flexible, broad overview to guide inter-
ventions. It acts as a map for therapists, helping them iden-
tify ‘where they are’ with a client and what kinds of
interventions would be most useful. Egan refers to the
model as a ‘browser, for mining, organising and evaluating
concepts and techniques that work for clients, no matter what
their origin’.

Within the context of technology for MHIs, models such
as the Skilled Helper Model offer the potential to act as
guiding frameworks, helping to identify the potential of
different technologies and applications to be applied to dif-
ferent stages of helping interventions. Eclectic models
along with a review of the ‘major schools’ can help to iden-
tify broad factors in successful interventions. These factors
include: client empowerment, engagement and actions, a
quality client-therapist relationship, personal storytelling,

The Skilled-Helper Model
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Fig. 3. The Skilled-Helper Model (Egan, 2002).

psychoeducation, identifying and correcting internal
though processes, and problem solving and management
skills. The design guidelines, set out in Table 1, identify
the targeting of these key factors as an important aspect
of designing for talk-based MHC.

5. Previous uses of technology in mental health interventions

In this section, we provide a review of previous research
on technology in talk-based MHIs. Of the areas outlined
below most attention to date has focused on electronic con-
tact and online information sources, and electronic ques-
tionnaires for assessment, diagnosis and outcome
monitoring. Computerised implementations of cognitive
behavioural therapies and virtual reality based exposure
therapies have also received attention, while computer
gaming and multimedia storytelling have emerged more
recently, demonstrating particular potential in the area of
adolescent interventions. In general research in each of
these areas is still in its early stages and no systems have
yet achieved widespread use in public health care systems.

5.1. Electronic contact and online information sources

Much of the literature on the use of technology in MHC
focuses on various forms of electronic contact, which offer
a natural extension of traditional face-to-face therapy.
There is documented evidence of the use of email (Rochlen
et al.,, 2004), Internet relay chat (Chechele and Stofle,
2003), video conferencing (Simpson, 2003), shared hyper-
media (Castelnuovo et al., 2003) and text messaging (Bauer
et al., 2003). The past decade has also witnessed the prolif-
eration of websites providing psycho-educational informa-
tion, although the standard varies widely. See Heinlen et al.
(2003) for a review. Online discussion groups, forums, e-
health groups and mailing lists have also been used to facil-
itate online group therapies and provide peer support and
psycho-educational information (Houston et al., 2002;
Page et al., 2000). Collectively these forms of online com-
munication have become known as Internet Therapy.
The Islands System project is currently attempting to com-
bine various forms of Internet Therapy to provide MHC
services to isolated European island communities (Angelos
et al., 2005). To date the most common form of Internet
therapy has been email (Rochlen et al., 2004). See Goss
and Anthony (2003) for further details of each form of
Internet therapy.

Much of the research in this area has focused on devel-
oping models of practice for therapists working online
(Maheu, 2003; Suler, 1999). Other researchers have focused
on identifying the similarities and differences between
online and face-to-face contact and on the benefits and
challenges posed to therapists operating purely online.
For example, Rochlen et al. (2004) suggests the benefits
include convenience and increased access, disinhibition
and internalisation, increased time for reflection and the
therapeutic benefits of writing emails. Possible challenges
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suggested including missing non-verbal cues, misreading,
time delays, technical difficulties for clients, issues of crisis
intervention and issues of mistaken identity and security.
This area has developed to the stage where ethical guide-
lines for the practicing of online counselling have been pub-
lished by organisations including the American Counseling
Association, the British Association of Counselling and
Psychotherapy, and the International Society for Mental
Health Online (http://www.ismho.org).

5.2. Computerised questionnaires for assessment, diagnosis
and outcome monitoring

Computerised versions of standard psychological ques-
tionnaires, for assessment, diagnosis and rating procedures,
have been validated against therapist administered paper
versions for conditions including phobias, depression and
anxiety, obsessive compulsive disorder and alcohol and
substance abuse problems (Butcher, 2004; Marks, 1999;
Parkin, 2000). A meta-analysis study revealed that for sta-
tistically based assessments, computerised tests offer a 10%
accuracy advantage over clinician administered paper tests
(Butcher, 2004). Studies show that clients often find it eas-
ier to disclose sensitive information to a computer. Clients
report feeling less embarrassed and more in control with a
computer than with a clinician, but evidence suggests they
can describe their feelings better to a human. Computers
also offer advantages in terms of time savings, repeatability
and eliminating many of the interpersonal variables of
face-to-face written assessments, including variations in
administration from clinician to clinician. Many computer-
ised assessment procedures produce written reports, sum-
marising the information entered by the client and
making recommendations, which clinicians can use to help
them make treatment decisions.

More limited recent research has focused on the benefits
of more intensive and adaptive testing made possible by
computers. Various adaptive versions of the time intensive
Minnesota Multidimensional Personality Questionnaire
have been validated against conventional versions in terms
of scale validity and classification accuracy, but gave sub-
stantial item and time savings (Butcher, 2004; Butcher
et al., 1985; Handel et al., 1999). (Percevic et al., 2004)
describe the AKQUASI program, which uses regular com-
puterised questionnaires to implement models for continu-
ous monitoring and feedback. AKQUASI can be used
from any Internet enabled device (PC’s, laptops, PDA’s,
mobile phone) and allows clinicians to tailor question-
naires, schedule plans and scoring/evaluation algorithms,
based on a palette of predefined functions, input elements
and psychometric instruments. The program provides writ-
ten and graphical feedback of scaled scores, evaluations of
these scores and changes over time in relation to the con-
cepts of ‘clinically significant change’ and expected treat-
ment response. It also provides integrative evaluations of
treatment status or progress and aggregation over patients.
The system aims to enable adaptive allocation strategies,

whereby clients who need additional treatment will get it
and clients who are no longer suffering can terminate treat-
ment or move to less intensive therapies. Limited trials
have demonstrated several benefits including: a reduction
in the duration of treatments, reduced failure rates for at
risk patients, greater success rates of clinically significant
improvement and reduced operating costs.

The success of computerised questionnaires shows that
working with computers is acceptable to many clinicians
and people suffering mental health disorders. The potential
of computers to reduce client discomfort with disclosing
sensitive information is significant, as stigma has been iden-
tified as a key issue which must be overcome to improve
MHC services. Systems such as AKQUASI can potentially
improve the success rates and consistency of talk-based
interventions, by providing more intensive feedback and
assisting clinicians to monitor clinical outcomes and suc-
cess factors. A particularly interesting aspect of the
AKQUASI study was the facility offered to clinicians to
choose and tailor psychometric instruments, schedule
plans, etc. In Section 3.5 of this paper we discussed the ben-
efits of adaptability by MHC professionals. Although in a
limited way, AKQUASI is one of the first systems to offer
such possibilities.

While initial benefits have been demonstrated, the MHC
sector is lagging behind other health care sectors in taking
advantage of medical informatics. Percevic et al. (2004)
identifies that methodological advances in psychometric
assessment such as adaptive assessment and complex mea-
sures (e.g. response time, physiological measures, speech
and video analysis), although used in related areas for
many years, have not yet made a breakthrough into psy-
chotherapeutic research and practice. The integration of
case-based reasoning and data-mining into outcome moni-
toring have also not been explored. Further work is
required on the presentation of feedback data, to evaluate
what contributes to its effectiveness and what forms of
feedback are appropriate and most valuable.

5.3. Computerised treatment programs for cognitive and
behavioural therapies

Recent attempts to design computerised treatment pro-
grams have, in the main, focused on cognitive and behav-
ioural treatments. Earlier attempts to replicate
psychodynamic and humanist approaches encountered dif-
ficulties; with natural language processing and the intangi-
bilities of replicating a human relationship and client-
therapist dialogue (Cavanagh et al., 2003). As illustrated
in Section 4.2 cognitive and behavioural programs have
the advantage of being more structured, systematic and
goal based and of involving more psycho-educational ele-
ments and having measurable outcomes. This review high-
lights several recent, more widely tested implementations of
cognitive behavioural strategies. For a review of older sys-
tems, see Cavanagh et al. (2003), Marks (1999) and New-
man et al. (2003). Systems are divided into two
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categories: (1) treatments in which the computer is used as
an adjunct to traditional face-to-face therapy, and (2)
standalone systems in which the computer delivers almost
the entire psychotherapeutic treatment.

5.3.1. Computer supported treatment

‘Good Days Ahead: A Multimedia Program for Cogni-
tive Therapy’ is a DVD based learning program for the treat-
ment of anxiety and depression, covering the core self help
elements of CBT (Wright et al., 2002). Psycho-educational
material is complemented throughout by the use of videos,
showing characters overcoming depression and anxiety
using the methods of CBT. There are also graphics, multiple
choice questions, checklists, mood ratings and interactive
self help exercises and homework to encourage users to apply
the lessons learned in real life situations. In a controlled
study, clients experiencing major depression received nine
25 min sessions with a therapist along with nine 25 min ses-
sions with the program. Results were compared with clients
receiving nine full 50 min sessions with a therapist. Response
rates for computer assisted treatment were identical to stan-
dard therapy, but with considerable savings in direct face-to-
face contact time (Wright et al., 2002).

Several recent studies have explored the potential of
PDA’s in computer assisted therapy. For example, Prze-
worski and Newman (2004) describe the use of PDAs in
group treatment of social phobia. The program included
a diary function for ongoing self monitoring of anxiety,
as well as guidance on relaxation, cognitive restructuring,
self-control desensitisation and homework exercises. Cli-
ents received 6 computer assisted sessions instead of a stan-
dard 14 sessions. The system demonstrated major savings
versus standard treatment and proved equally effective. Cli-
ents expressed enthusiasm for using the PDA, found it very
helpful and there was a high rate of compliance with home-
work exercises.

5.3.2. Standalone treatment

There have been several studies on the use of standalone
computerised treatment programs. These systems do not
aim to fully remove the possibility of human intervention,
rather they aim to minimise the required contact time in
treatments and make it easier for treatments to be delivered
in primary health care settings (e.g. GP’s office), or in the
clients own home.

Beating the Blues is a standalone PC based CBT program
for anxiety and depression which has had extensive clinical
trials (Proudfoot et al., 2003a,b). Like Good Days Ahead,
Beating the Blues is an interactive multimedia program,
incorporating questionnaires and self rating scales, anima-
tions, voiceovers and video-based storytelling featuring peo-
ple learning to overcome anxiety and depression. Results
showed that standalone treatment with Beating the Blues is
equally effective as standard therapy for treating anxiety
and depression and achieves equal client completion rates.
Clients reported significantly higher treatment satisfaction
than for standard human treatment.

Gega et al. (2004) reports on a trial at London clinic to
test the integrated use of four previously validated stand-
alone treatment programs. Fearfighter was used for the
treatment of panic/phobias, Balance for generalised anxi-
ety and mild depression, COPE for non-suicidal depression
and BTSTEPS for obsessive compulsive disorder. Fear-
fighter and Balance are PC based applications that can
be used either in a clinic or from home via the Internet.
BTSTEPS and COPE use phone based Interactive Voice
Response (IVR), where clients with a touch tone phone
can access self help materials and guided self help exercises.
The use of these systems by clients, complemented by brief
contact with real therapists, enabled therapists to treat sig-
nificantly more clients per hour than would have been
otherwise possible, without appearing to sacrifice on the
effectiveness of treatment. Because the systems were avail-
able from home many clients received treatment where it
would not have normally been possible and patients had
24 h access to help. The clinic gave a rough estimate of
potential cost savings of between 15% and 41% per annum
compared with a standard clinic.

The studies highlighted above demonstrate the potential
of computerised cognitive behavioural programs to greatly
reduce the costs of MHIs and greatly increase the number
of patients a single therapist can treat. They can also increase
access and make treatment more convenient for clients. Ini-
tial research has also demonstrated increased compliance
with homework and self help tasks. This is significant, as
such activities increase client self efficacy which significantly
influences clinical outcomes. However, the full scope of such
systems has yet to be fully discovered. For example, in a
physical health care context, Dishman (2004) has envisaged
a fully integrated system of ‘wellness in place’, to enable many
health care treatments and after care services to be delivered
in the home by informal care givers, e.g. family and friends.
The potential of modern mobile phones has also not been
explored. Mobile phones can offer many of the combined
benefits of IRV and PDA based systems i.e. an existing,
extensive and cost effective hardware platform, combined
with mobile content delivery and support.

To date computer assisted cognitive behavioural pro-
grams, such as Good Days Ahead and Beating the Blues,
are largely computerised multimedia versions of standard
self-help and psychoeducation material. Within an educa-
tional context such systems would be classified as instruc-
tional approaches to learning. An alternative approach to
learning with technology, likely to prove particularly benefi-
cial in MHC settings, is the constructionist approach (Jonas-
sen, 1998; Papert, 1980). Jonassen (1991) suggests that
whereas the strength of instructional approaches lies in their
ability to teach basic concepts and well structured knowl-
edge, constructionist approaches can enhance engagement
and are most appropriate for advanced knowledge acquisi-
tion and ill-structured knowledge domains. Constructionist
approaches offer the learner/client the opportunity to exper-
iment and construct new understanding by building person-
ally meaningful artefacts, rather than simply by absorbing
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knowledge. They offer the potential to improve and person-
alise learning outcomes by increasing engagement, increas-
ing collaborative learning, and increasing experimentation.
The application of ideas from constructionist learning offers
strong possibilities for future MHC exploration.

5.4. Virtual reality treatments

Exposure therapy and systematic desensitisation is one of
the most commonly used counter-conditioning techniques in
behavioural therapy. Clients are first taught relaxation tech-
niques. They are then gradually exposed to an anxiety pro-
voking stimulus and learn to use relaxation techniques to
fight their anxiety. There is a large body of research into
the use of virtual reality exposure treatments for many anx-
iety and panic disorders. Virtual environments allow clients
with specific phobias to be placed in safe, yet realistic envi-
ronments where they experience the various stimuli associ-
ated with their phobia. Virtual reality exposure is often
used in combination with CBT training and physiological
monitoring/feedback and has demonstrated improvements
over traditional exposure methods. A detailed review of this
work is beyond the scope of this report. For details see Glanz
et al. (2003) and Wiederhold and Wiederhold (2004).
Research is focused in several main areas:

o Efficacy studies of existing treatments.

e Extension of existing treatment methods to a greater
range of disorders.

e Ongoing improvements to virtual reality hardware and
software technologies. Of interest here is any research
into visual or intelligence aspects of virtual environ-
ments (e.g. life like virtual character, intelligent charac-
ters, visual fidelity, etc.).

e Issues related to presence in virtual environments.

A major disadvantage of virtual reality treatments is the
need for expensive specialist equipment, which makes it
prohibitive for widespread use in public health care sys-
tems. Research is ongoing into whether cheaper non-head
mounted and desktop gaming technologies can deliver
the same benefits.

5.5. Biofeedback

The use of biofeedback in MHC is based on evidence of
the important relationship between cognition-behaviour-
emotion and physiological change. Direct observation of
physiological change can potentially enable self-awareness
and psycho-physiological monitoring. The therapist and
client can gain an insight into the clients’ physical and emo-
tional state and the client can learn techniques, such as
relaxation exercises, for controlling their physiological
state. To date biofeedback treatments have been used to
treat disorders including anxiety disorders, ADHD and
impulse control problems. Biofeedback treatments have
proven particularly effective for engaging children and ado-

lescents (Culbert et al., 1996). The core reference book for
biofeedback practitioners is Schwartz and Andrasik (2003).
Research on the use of biofeedback may be divided into
three categories.

5.5.1. Biomedical engineering

Ongoing research to develop the tools with which to
measure and classify physiological signals. Work is cur-
rently ongoing on the issues involved in classifying specific
emotions, however this work is still at an early stage
(Picard and Klein, 2002).

5.5.2. Representation

Once the relevant signals have been measured and classi-
fied, what are the most effective ways of representing these
measurements? In the past measurements were generally dis-
played as graphical trends. More interactive forms of repre-
sentation are currently being explored e.g. through music,
animation and using computer games. For example, Pope
and Paisson (2001) have developed methods for using off
the shelf Nintendo and Playstation games in combination
with electroencephalogram biofeedback, in relaxation exer-
cises for children with attention deficit and hyperactivity dis-
orders. Results concluded that the inclusion of games in
normal biofeedback treatments increased the therapeutic
effects. Both children and their parents rated as significantly
higher their enjoyment of coming to video game based ses-
sions. Children found the sessions more inherently motivat-
ing and remained more focused on therapeutic tasks.

5.5.3. Clinical verification

Research to determine the actual effectiveness of bio-
feedback in the treatment of specific disorders, e.g. relaxa-
tion training for anxiety disorders.

5.6. Therapeutic computer games

Much literature in recent years has focused on the neg-
ative effects of computer games. Risks such as addiction
and increased aggressiveness and violence have been sug-
gested (Gentile et al., 2004). There are however indications
that suitably designed games can have positive impact in
MHC settings (Coyle et al., 2005; Griffiths, 2004; Parkin,
2000). There was brief flurry of research in the 1980s and
early 1990s. Increases in the costs, development time and
technical expertise involved in developing modern games
were key factors in the decline of this work. For details
see Coyle et al. (2005) and Resnick and Sherer (1994). As
noted above, Pope and Paisson (2001) have provided a
more recent demonstration of the potential of computer
games incorporating biofeedback. Personal Investigator
(PI) is a more recent non-biofeedback 3D computer game
specifically designed to help adolescents with mental health
problems (Coyle et al., 2005). The game incorporates a
goal-oriented, strengths based model of psychotherapy
called Solution Focused Therapy. A pilot clinical evalua-
tion of PI was conducted, in which therapists used the
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game with five adolescents experiencing difficulties includ-
ing anxiety and behaviour problems, attempted suicide,
and social skills difficulties. In sessions the therapist and
adolescent sat together at a computer, but the adolescent
had full control of the game. Initial results indicated that
playing PI in sessions was helpful in engaging adolescents.
It can increase the amount of dialogue between therapists
and adolescents, help in structuring sessions and help in
setting therapeutic goals. The use of 3D had an empower-
ing effect, allowing the adolescent more control over the
pacing and direction of the therapeutic process. Both ther-
apists and adolescents found the game easy to use and ther-
apists felt it integrated well with traditional approaches.

Computer gaming is a research area which has demon-
strated a potential in helping to engage clients, but exploiting
this potential further will require the close collaboration of
HCI and MHC researchers. With this in mind development
has begun, by the authors of this paper, on a system for
adaptable games called PlayWrite. As well as allowing exist-
ing games to be modified, PlayWrite also provides an author-
ing tool which enables MHC professionals to create new
content which can be used in existing game templates. These
game templates are being developed by HCI researchers and
implement a games approach similar to that used in PI. Asin
PI the main therapeutic content is carried in dialogues with
game characters. The authoring tool expands traditional
RPG style dialogues and allows MHC professionals to (1)
implement informal conversations and question and answer
sessions, (2) implement formal psychological questionnaires,
(3) use video-based peer storytelling within computer games
and (4) incorporate psycho-educational therapeutic infor-
mation. In this way games become an engaging framework
for the delivery of a variety of client-centred therapeutic con-
tent. Work is now ongoing to evaluate PlayWrite and
develop a series of games, supporting a variety of theoretical
models and targeting a range of disorders. As games are
developed they will be evaluated for clinical validity and
brought forward to clinical evaluation. This approach repre-
sents an initial implementation of the collaborative model
for design and evaluation outlined in Section 3.6 above.

5.7. Collaborative multimedia storytelling

As highlighted in Section 4, telling and reflecting on per-
sonal stories is a fundamental element of most, if not all,
MHIs. While the computer game PI and computerised
implementations of cognitive and behavioural therapies
have shown benefits of incorporating video-based peer sto-
ries, other researchers have undertaken more intensive
research on the uses of multimedia storytelling. Sharry
et al. (2004) describe a more focused exploration of the
potential of collaborative multimedia storytelling to engage
clients (particularly children and adolescents) in narrative
treatments. The Working Things Out (WTO) project, has
developed an interactive DVD/CDROM containing the sto-
ries of 11 adolescents who have successfully overcome prob-
lems including depression, bullying, eating problems and

self-harm. WTO distinguishes itself from previous resources
in that the 11 adolescents undergoing treatment played an
active part in the creation of the multimedia stories and this
creation process facilitated an empowering therapeutic inter-
vention. WTO is now being investigated as a therapeutic
resource, individually or in small groups, with young people
experiencing similar mental health problems. It is also being
investigated as a preventative resource, for use in schools, by
raising awareness of mental health issues. Brosnan et al.
(2006) describes ongoing work to develop a 12 week inter-
vention program for adolescents incorporating use of
WTO with a new multimedia storytelling toolkit which aims
to streamline the animation process, making it accessible to a
wider range of MHC professionals and their clients.

A far greater body of research has been conducted in edu-
cational settings on the potential of digital storytelling.
There is much documented evidence of use of video-based,
multimedia scenarios to engage adolescents in social learn-
ing. See Goldsworthy (2002) for further details. Lessons
from constructionist educational research may also be
adapted to enhance self expression and storytelling in thera-
peutic settings. For example Marina Umaschi Bers has
coined the term Identity Construction Environments to
describe the computer tools she has developed for exploring
personal identity within community environments (Bers,
2001). Her work pays particular attention to the relationship
between personal and moral values and personal identity. A
substantial body of work has also investigated the use of peer
storytelling and story listening systems e.g. see (Ryokai and
Cassell, 1999,Ananny and Cassell, 2001,Cassell, 2004). The
possibilities of using the audio, photographic and video
capabilities of mobile phones, to allow clients document,
explore and reflect on their own life between therapeutic ses-
sions has also not yet been explored. Nor has the potential of
multimedia webblogging or ideas of ‘citizen journalism’
(Ananny and Strohecker, 2002).

6. Discussion and future possibilities

Our review of literature has identified several areas in
which initial benefits of technology in talk-based MHIs
have been demonstrated. The introduction to this paper
identified three stages in the development of technology
in mental health care settings. Research to date has largely
corresponded to stage one of this process, i.e. computerised
approaches which copy traditional face-to-face methods.
Future research will benefit substantially from the involve-
ment of HCI researchers. This involvement will help to
move research to a second stage, in which more specialist
systems can offer therapists new possibilities for working
with clients.

Access and engagement are two key factors which must
be considered in designing technologies for MHIs, i.e. how
can systems increase access to MHC services and how can
they then help clients to engage more easily with services
once they have access to them? Electronic contact and
computerised implementations of cognitive behavioural
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therapies have provided initial indications of the potential
of technology to increase access. Such systems offer clients
increased flexibility in the delivery of services and also can
increase support outside of therapeutic sessions. They can
also help to reduce the cost of treating individual clients
and substantially increase the number of clients a single
therapist can treat. However, technologies for engagement
have received less attention and our understanding of how
to design such technologies is currently poor. Engagement
is critical to building client-therapist relationships and
improving client self-efficacy.

In recent years designing for engagement and “funolo-
gy”’ have emerged as significant areas for HCI research.
See for example (Interactions 11(5), 2004). Research in this
area has significant potential to be applied in reducing
stigma and helping clients to engage more easily in MHIs.
Words such as fun, play, excitement, pride and engagement
are used frequently in the literature. But the literature stres-
ses that these features are designed to address utilitarian
goals. Monk et al. (2002) state: “People are neither inter-
ested in a dull but useful tool, nor in a fancy but utterly use-
less toy. The challenge for HCI research is to systematically
address hedonic (non-utilitarian) requirements and combine
them with goal orientated requirements.” Within a MHC
context engaging technologies are a non-utilitarian means
of achieving the utilitarian benefits (engagement, client
self-efficacy) which increase the potential for positive ther-
apeutic change. Research on computer games and multime-
dia storytelling in adolescent interventions has
demonstrated potential. Further work is required to extend
similar ideas for engagement to a broader range of systems.
The application of ideas from research on constructionist
approaches in educational technology is also likely to
prove particularly beneficial in MHC settings.

Picard and Klein (2002) discusses early work on interac-
tive computer systems which can begin to detect, label and
react to the emotional and social needs of users. For exam-
ple, Bickmore and Picard (2004) and Bickmore and Picard
(2005) has provided initial demonstrations of the benefits, in
physical health care, of playful empathic conversation
agents designed to create a perception of caring. Patients
formed better relationships with empathic agents than with
non-empathic agents and as a result were more likely to
comply with a month long physical health care program.
Further discussion on the role of empathy as a design factor
can be found in Hall et al. (2004) and Mattelméki and Bat-
tarbee (2002). It is an open question as to whether combin-
ing elements of fun with affective systems embodying
fundamental therapeutic values (e.g. respect, empathy and
genuineness) offers the potential to improve the effectiveness
of computerised MHC delivery. For example, are the opti-
mal computer therapeutic values the same as or different to
optimal human therapeutic values? Is the absence of human
values a forte of computerised systems, in that clients using
such systems know they are dealing with a system, and do
not feel judged or restricted in their presence? Section 5.2
highlighted studies which show that clients often find it eas-

ier to disclose sensitive information in computerised ques-
tionnaires. Clients reported feeling less embarrassed and
more in control with a computer than with a clinician, but
evidence also suggests they can describe their feelings better
to a human. It may be that the adoption or non-adoption of
human therapeutic values is appropriate to some situations
and users, but not to others. The identification of optimal
computer therapeutic values, and of their appropriateness
to differing situations, would be a valuable contribution
to future research in this area.

In Section 3.6 we put forward a set of design guidelines
and emphasised the need for collaborative design and evalu-
ation of new technologies for MHIs. Further work is cur-
rently ongoing to develop this model and identify specific
mechanisms for each stage of the process and provide feed-
back from clinical evaluations. The creation of adaptable
technologies has been identified as an important element of
this approach and the development of such systems will be
an important aspect of future work in this area. While HCI
researchers focus on the design and development of frame-
works for stigma reducing, engaging and accessible technol-
ogies, MHC researchers can adapt the use of these systems to
suit the needs of various interventions and client groups.
Much of the previous work on technology in MHIs reviewed
in this paper has been strongly influenced by theoretical
approaches to MHC favoured in Europe and the US. In
the future there is the potential that a more diverse range
of theoretical approaches can be applied to the development
of new technologies. Given the significance of cultural issues
in MHIs this will be an important aspect of future work.

As well as the areas discussed above there is significant
potential for research in many other domains of HCI to be
applied in MHIs. Section 3.6 of this paper noted the work
by researchers such as Newell and Gregor (2000) and Poul-
son and Richardson (1998) to develop adapted approaches
to user-centred design in the areas of inclusive design and
assistive technology. There is also potential for ideas from
computer supported co-operative work, computer mediated
communication and trust in computer systems be applied in
this area. HCI researchers in each of these domains are well
placed to apply this knowledge in MHC settings. However,
applying this knowledge will require an awareness of the
challenges posed by working in MHC settings, in particular
those posed by access constraints, and will also require close
collaboration with MHC professionals. In this paper, we
have provided an initial discussion of some of the factors
affecting design for MHC settings and also proposed an
approach for collaboration between HCI and MHC
researchers. It is hoped this paper will act as a starting point
for further discussion of such issues.

7. Conclusion

Mental illness has been identified as one of the key chal-
lenges facing society in the coming decades and health care
services worldwide are faced with a pressing need to find
new ways of providing accessible, engaging, cost effective
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services. There are strong initial indications that technol-
ogy can play a significant part in helping to address this
need. This paper has provided a review of theoretical
approaches to talk-based MHC and previous research on
the use of technology in this area. Future research will ben-
efit significantly from the input of HCI researchers. Key
issues for HCI research include the need to develop our
understanding of the MHC domain and providing guide-
lines on how to design technologies which increase access,
reduce stigma and increase engagement with MHC ser-
vices. Research on achieving these aims must be conducted
within the strict ethical requirements and access constraints
inherent in this domain. These constraints necessitate the
close collaboration of HCI and MHC professionals. This
paper has put forward a set of design guidelines and out-
lined a broad model for collaboration between HCI and
MHC professionals. The development of adaptable tech-
nologies is an important element of the proposed
approach. Adaptability has been identified as a sustainable
approach to the development of client-centred technolo-
gies. Finally, this paper has provided a foundation and
set an agenda for future research on the design of technol-
ogy for talk-based MHIs.
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