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Worldwide, individuals with severe psychiatric illnesses struggle to receive evidence-based care. While science has
made remarkably slow progress in the development and implementation of effective psychiatric treatments, we have
witnessed enormous progress in the emergence and global penetration of personal computing technology. The present
paper examines how digital resources that are already widespread (e.g., smartphones, laptop computers), can be lever-
aged to support psychiatric care. These instruments and implementation strategies can increase patient access to evi-
denced-based care, help individuals overcome the barriers associated with the stigma of mental illness, and facilitate
new treatment paradigms that harness wireless communication, sensors and the Internet, to enhance treatment potency.
Innovative digital treatment programmes that have been used successfully with a range of conditions (i.e., schizophre-
nia, posttraumatic stress disorder and borderline personality disorder) are presented in the paper to demonstrate the
utility and potential impact of technology-based interventions in the years ahead.
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Introduction

As a community of psychiatry researchers and practi-
tioners, we have accomplished too little, too slowly
and for too few. Worldwide, individuals with psychi-
atric illnesses still struggle to receive effective care. In
developed countries, mental health care typically lags
far behind other branches of medicine in terms of acces-
sibility, quality and patient outcomes. In many develop-
ing countries, diagnostic and treatment capabilities for
mental health care range from inadequate to absent.

Unlike the stymied progress in the development and
dissemination of high-quality mental health treat-
ments, we have witnessed enormous leaps and bounds
in the evolution and penetration of personal comput-
ing devices that are available to the general public
(i.e., mobile phones, laptops and tablets). People across
the world are rapidly gaining access to the Internet,
mobile–cellular network infrastructure has spread to
cover 90% of the world’s geography and widely avail-
able contemporary technologies now offer individuals
more computational power than NASA had when it
landed the first humans on the moon (ITU, 2011,
2013; Smith, 2013). We have exciting opportunities to
move the science and practice of mental health
care forward by harnessing these technologies as

instruments to support novel treatments for people
with psychiatric illnesses.

Technology-based interventions for mental health
conditions have begun to appear. These include
Internet-based psychotherapeutic interventions (e.g.,
Proudfoot et al. 2007; Rotondi et al. 2010; Alvarez-
Jimenez et al. 2013) short-message service (SMS) para-
digms in support of psychiatric care (e.g., Bauer et al.
2003; Granholm et al. 2012; Sims et al. 2012), remote
patient/provider treatments using two-way telephone
or videoconferencing (e.g., Nelson et al. 2003; Mohr
et al. 2012;Choi et al. in press) electronic decision support
systems (e.g., Brunette et al. 2011), virtual reality para-
digms to support skills training and functional rehabili-
tation (e.g., Freeman, 2008; McLay et al. 2011; Tsang &
Man, 2013), and smartphone programmes to treat and
promote the recovery of individuals with psychiatric ill-
nesses (e.g., Burns et al. 2011; Rizvi et al. 2011; Ben-Zeev
et al. 2014). Overall, the emerging evidence from this
work is promising, with rigorously developed interven-
tions demonstrating efficacy that is equal to, or better
than, traditional treatment models (Barak et al. 2008;
Mohr et al. 2012). Importantly, technology-based inter-
ventionsmay help overcome barriers that block patients
from getting effective care (Ben-Zeev et al. 2012b). We
now describe three important advantages technology-
based interventions hold for patients.

Access to evidence-based care

Clinical research has produced a host of evidence-
based pharmacological and psychosocial interventions
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for psychiatric illnesses. But even in resource-rich
countries like the USA, a large proportion of indivi-
duals do not actually benefit from them (Mojtabai
et al. 2002; Boyd et al. 2011). This is particularly true
for severe psychiatric disorders such as schizophrenia;
many practitioners who prescribe antipsychotic medi-
cations do not stay abreast of guidelines for optimal
pharmacotherapy, and do not adhere to evidence-
based guidelines for dosing and monitoring of side
effects. Evidence-based psychosocial interventions for
schizophrenia are scarce in most outpatient treatment
settings, where there are not enough providers trained
in these approaches to provide care, and there is insuf-
ficient funding to sustain services for all those in need
(e.g., Mojtabai et al. 2009). In low- and middle-income
countries, conditions are worse; mental health care is
often non-existent. Where psychiatric services are
available, they are grossly underdeveloped in relation
to the population’s needs (Lora et al. 2012).

Technology-based interventions can dramatically
improve accessibility to evidence-based care. Intervention
software that is developed to be compatible with existing
commercial technologies can be made available to clini-
cians and patients. For example, in the USA, the majority
of the adult population uses smartphones (i.e., mobile
phones with computational capacities) that run one of
two operating systems (i.e., Android or iPhone). Clinical
applications compatible with these operating systems can
be deployed as handheld algorithm-driven clinical deci-
sion support tools that provide concrete guidance for step-
wise patient assessment, diagnosis and selection of
appropriate interventions (e.g., motivational interviewing,
pharmacotherapy, psychotherapy and supported employ-
ment). Moreover, smartphone applications can deliver
evidence-based care and support directly to patients. For
instance, FOCUS is a smartphone system designed to
help individuals with schizophrenia self-manage their ill-
ness (Ben-Zeev et al. 2013). The system provides adapted
evidence-based interventions targeting distress from
psychotic symptoms, social impairment, mood problems,
sleep difficulties and correct medication use. FOCUS is
comprised of several applications that can be downloaded
onto Android smartphones from any location, so long as
the user has one-time access to the Internet. Once down-
loaded,apatientcanuseFOCUStools (e.g., relaxationstrat-
egies, social skills training and mnemonics for medication
adherence) wherever and whenever they choose.
Recently, Ben-Zeev et al. (2014) showed that even patients
with significant cognitive impairments, negative symp-
toms and low literacy levels were able to use this system
with ease, and found the intervention helpful in independ-
ently managing psychotic symptoms and depression.

When deployed in parallel with available face-
to-face services, patients can use technology-based
interventions to enhance the therapeutic work they

are already doing with providers, increasing their
exposure to clinical content beyond their scheduled
sessions (e.g., continued skills training and coping
strategies). For example, in dialectical behaviour ther-
apy (DBT), patients are trained to use techniques for
emotion regulation in face-to-face sessions (Linehan,
1993). Adapting DBT strategies to a mobile phone plat-
form, Rizvi et al. (2011) demonstrated that when indi-
viduals with borderline personality disorder and
substance use who were receiving standard DBT care
were also given an adjunctive mobile support technol-
ogy, they used daily emotion regulation skills signifi-
cantly more times than when they did not have the
device, and experienced reductions in depression and
urges to use substances (Rizvi et al. 2011).

With a global penetration rate of close to 7 billion
(approximately threequarters of that indeveloping coun-
tries) (ITU, 2013), mobile phones may be a particularly
important equaliser in terms of access to information
and resources, and a powerful new instrument for deliv-
eryof careworldwide (UnitedNations Foundation, 2009;
WHO, 2011; Brian & Ben-Zeev, in press). In regions that
havenomentalhealthcare,mobile-phonedelivered inter-
vention programmes could have a very significant role as
the first or only line of treatment.

Overcoming stigma

Some progress has been made in increasing public
awareness and knowledge about mental health, but
psychiatric illnesses remain highly stigmatised (Phelan
et al. 2000; Corrigan et al. 2003; Ozmen et al. 2004).
Between a quarter and a third of the population experi-
ences mental illness over the course of their lifetime and
could benefit from treatment, yet the majority of people
with mental health problems do not seek out care (e.g.,
Kessler et al. 2001; Mojtabai et al. 2011). Part of the
underutilisation of services is linked to concerns about
being labelled ‘mentally ill’ (Sirey et al. 2001; Corrigan,
2004). In many cultures, psychiatric problems are still
broadly considered signs of moral weakness or a spirit-
ual crisis. Continued efforts are needed to eradicate the
stigma associated with mental illness. But until this
vision is fully actualised, delivering interventions via
technological platforms may help people get care with
minimal stigmatisation.

Treatments that can be accessed remotely (e.g.,
downloadable software or online) allow people to
seek services without having to disclose their problems
to others, if they choose not to. This approach may be
particularly relevant to cultures where an identified
mental health condition might have significant nega-
tive impact on one’s social standing, professional
advancement and responsibilities (e.g., military
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context) (Ben-Zeev et al. 2012a). For example, PTSD
coach is a mobile application that was developed by
the US Department of Veterans Affairs to help indivi-
duals struggling with symptoms of Posttraumatic
Stress Disorder. It can be downloaded by anyone free-
ly from a webpage, the iTunes store or Android
Marketplace and used with complete anonymity. As
a result of this easy access, the application has been
downloaded over 100 000 times in 74 countries around
the world (U.S. Department of Veteran’s Affairs, 2014).

For some, going to a mental health clinic may be espe-
cially daunting – individuals may be concerned about
identifying themselves with others whom they view as
dangerous, incompetent or weak (i.e., they hold stigma-
tising beliefs themselves). If the intervention is delivered
via widely available technologies (e.g., smartphone and
laptop), people can engage in treatment in their own
environments without ever having to set foot in a men-
tal health clinic. For younger individuals who already
use digital technologies for a range of functions that his-
torically required a physical presence (e.g., shopping,
dating and banking), technology-based psychiatric inter-
ventions delivered at home might be ideal.

Contending with mental health problems may acti-
vate individuals’ self-stigmatising beliefs (e.g., ‘I am
incompetent’; ‘I should be able to work through this
on my own’), interfering with treatment seeking and
engagement. Technology-based interventions that
enable users to learn about their condition while
exploring treatment options at their own pace (rather
than the dictates of a provider, clinic or insurance com-
pany) may give patients better opportunities to grad-
ually come to terms with their problems without
feeling overwhelmed or disempowered. For example,
‘Coping with Voices’ is a web-based intervention pro-
gramme that allows individuals who are experiencing
auditory hallucinations to access psychoeducation and
cognitive behavioural coping strategies in a self-
directed manner (Gottlieb et al. 2013). Patients can
review online treatment modules whenever they
want and revisit content as needed. Moreover, the pro-
gramme uses language that focuses on ‘the experience
of hearing voices’ and normalisation of false sensory
experience, rather than extensive use of pathologising
terms (e.g., schizophrenia and mental illness) that
may be off-putting to individuals who do not want
to be associated with a stigmatised group.

New models of care

Technological tools can serve as delivery systems for
existing evidence-based interventions, but they can
also facilitate the development of novel treatment
approaches. Unlike in-person psychiatric services,
technology-based interventions are not constrained

by clinic hours, provider availability or environmental
contingencies (e.g., weather and transportation to the
treatment centre). They can be deployed at a much
higher frequency or on-demand. Thus, instead of
requiring a pre-scheduled 50-min psychotherapeutic
session, technology-based interventions can be struc-
tured as much briefer interactions, skills training or
real-time coping tools. They can be formatted to suit
patients’ cognitive capacities and to be consistent
with how they prefer to use their technological
resources (e.g., before they go to sleep, high frequency
throughout the day and at work) (Schueller et al. 2013).
Audio and visual elements can be leveraged to
improve treatments; video clips demonstrating illness
management strategies or peers describing their recov-
ery in the context of similar conditions can help nor-
malise and empower users. Patients can select music
or other audio cues that can be assigned to particular
exercises (e.g., diaphragmatic breathing), or used as
motivation or reward for engaging in healthy behaviour
(e.g., a favourite song is played every time a patient
remembers to take their medication). Computational
resources can be leveraged to enhance treatment
engagement or compensate for patients functional vul-
nerabilities; automated reminders can help individuals
remember appointments or medication use, and soft-
ware can be programmed to send automated prescrip-
tion refill requests to one’s pharmacy, ensuring
patients never run out of their medications.

Finally, technology-based interventions can be used
to collect new forms of data that may prove clinically
meaningful to patients and providers. For example,
smartphone sensors (e.g., accelerometers and GPS) can
be harnessed to unobtrusively record patient kinesthetic
activity (e.g., proportion of the day spent sedentary and
calories expended) or geospatial activity (e.g., number
of times a patient left their home and duration of time
spent at a high-risk location). The manner in which an
individual uses the device for other purposes (e.g.,
spending time engaged in social media and talking on
the phone) may also be an important indicator of their
mental wellbeing (Burns et al. 2011). Patients may dir-
ectly benefit from seeing summary reports of these
behaviours. They may elect to have the same data
made available to their clinicians on digital dashboards,
so that providers have close to real-time information
about how their patients are functioning. Future
research will be essential in elucidating whether these
new forms of data can be leveraged to improve the
scope and quality of patient care (Ben-Zeev et al. 2012b)
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