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Abstract

The increased popularity and functionality of mobile devices has a number of implications for the

delivery of mental health services. Effective use of mobile applications has the potential to (a)

increase access to evidence-based care; (b) better inform consumers of care and more actively

engage them in treatment; (c) increase the use of evidence-based practices; and (d) enhance care

after formal treatment has concluded. The current paper presents an overview of the many

potential uses of mobile applications as a means to facilitate ongoing care at various stages of

treatment. Examples of current mobile applications in behavioural treatment and research are

described, and the implications of such uses are discussed. Finally, we provide recommendations

for methods to include mobile applications into current treatment and outline future directions for

evaluation.
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Technology solutions have provided a means to overcome many of the barriers associated

with delivering mental health care. For example, Televideo services are an effective means

of delivering evidence-based psychological and psychiatric treatment to patients that are

unable to meet in person with a provider (Tuerk, Yoder, Ruggiero, Gros, & Acierno, 2010;

Yuen, Goetter, Herbert, & Forman, 2012). Similarly, Web-assisted therapy is effective at

addressing mood and anxiety disorders by providing easily accessible support outside of

session (Cuijpers et al., 2009; Litz, Engel, Bryant, & Papa, 2007), and Web-based self-help
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approaches have steadily accumulated support (Amstadter, Broman-Fulks, Zinzow,

Ruggiero, & Cercone, 2009; Andrews, Cuijpers, Craske, McEvoy, & Titov, 2010).

Technology has been applied in session, with virtual reality exposure used to engage

patients with feared stimuli that are not easily accessible, such as heights (Coelho, Waters,

Hine, & Wallis, 2009; Emmelkamp et al., 2002), planes (Rothbaum et al., 2006), combat

scenarios (Rizzo et al., 2011) and crowded public speaking venues (Anderson, Zimand,

Hodges, & Rothbaum, 2005; Price & Anderson, 2011a).

mHealth (mobile health care), a rapidly growing area that relies heavily on mobile

applications deployed to cell phones and handheld devices, represents a new frontier for

delivering mental health treatment (Kazdin & Blase, 2011). This wave of care has been

driven by the rapid proliferation of smartphones—mobile phones with increased computing

power and the ability to transmit and receive data over wireless connections. Smartphone

ownership has steadily risen such that the majority (52%) of mobile devices owned by

American adults are smartphones (Rainie, 2012). Furthermore, 55% of American adults

access the Internet by mobile phone (Rainie, 2012), and analysts predict that the mobile

phone will be the primary tool for connecting to the Internet by 2020 (Anderson & Rainie,

2008). The ubiquity of personally owned devices suggests that it will be highly feasible to

include them into mental health care.

The current paper presents an overview of potential solutions and enhancements that

mHealth can bring to mental health care. First, we discuss potential ways in which to

capitalize on mHealth technologies to increase patient engagement in treatment. Second, we

discuss methods that mHealth applications can be used to facilitate the treatment process.

Third, we discuss opportunities to develop post-intervention resources to improve long-term

outcomes and maintain treatment gains. Fourth, we briefly review aspects of development of

mHealth applications from the perspective of a mental health researcher or provider. Finally,

we conclude with next steps to be addressed as mHealth continues to grow within mental

health treatment. Such an overview is beneficial given the rapidly advancing pace of

technology in health care (Heron & Smyth, 2010) and the need for psychologists to become

familiar with such approaches to remain on the cutting edge of clinical practice (Prinstein,

Fox, Guan, Arthur, & Gur, 2012).

APPS AS A MEANS FOR ENGAGEMENT

Mobile applications present a unique opportunity to prepare and engage patients in

treatment. Those at high risk for mental health problems often have significant difficulty

accessing quality mental health care (Burgess et al., 2009; Kreyenbuhl, Nossel, & Dixon,

2009), especially when symptoms first manifest (Trusz, Wagner, Russo, Love, & Zatzick,

2011). Furthermore, patients who enter treatment often have a limited understanding about

the therapy process. They are most commonly referred from primary care after screen-based

detection of mental health issues but are unsure about what mental health treatment entails

(Verhaak, Van de Lisdonk, Bor, & Hutschemaekers, 2000). Poor preparation for care often

translates to reduced expectations for successful treatment, which is associated with poorer

overall response (Greenberg, Constantino, & Bruce, 2006; Price & Anderson, 2011b).
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Mobile apps provide an excellent way to educate patients about the treatment process prior

to enrolment. Education mechanisms integrated into mobile symptom tracking features can

offer feedback about the best available practices for their specific concerns. For example, a

patient with significant panic symptoms could be informed about the rationale for

interoceptive exposure therapy and examples about what this entails shortly after

experiencing a panic attack. They could then be directed to local providers who are able to

administer that specific therapy. Such initial information could be especially relevant

because patients who have searched online for mental health information then enter the

market seeking a specific type of intervention.

Mobile devices also offer a method to overcome the structural barrier of distance. Many of

the existing televideo technologies have sought to overcome challenges associated with

accessing mental health care. Televideo can be used when the primary barrier is distance—

the patient and provider are sufficiently far apart that in-person treatment is prohibitive. The

televideo capabilities of smartphones, a feature that has become standard on recent devices,

has the potential to further improve access for those without access to standard Internet in

their homes by allowing patients to access assessments and additional care via their device.

Another structural barrier that often prevents patients from accessing care is that of

reimbursement (Olfson et al., 2000). Many patients encounter difficulty locating a provider

who will accept a specific form of coverage. Recently, electronic systems administered in

acute care settings have helped patients navigate this barrier by identifying local providers

who accept a given insurance plan (Boudreaux et al., 2009). Such a system was

implemented via a dedicated computer system that was only available in the acute care

setting, however. Adapting such systems to a mobile platform could prove a useful

mechanism for connecting patients across clinics and helping those who are not prepared to

identify a provider in a given environment. For example, patients reluctant to engage in

mental health care after exposure to a traumatic event can be offered a mobile app that will

help them identify a care provider when they are ready for treatment.

For others, attitudes towards treatment are the primary barrier, especially for multicultural

populations (Corrigan, 2004). Recent work demonstrated that underserved groups who are

less likely to access in-person services are just as likely to access and complete Web-based

interventions, highlighting the potential for such approaches to have broad reach (Price,

Davidson, Andrews, & Ruggiero, 2013). Preliminary interventions that are administered via

mobile device may hold similar promise for these groups, given high rates of ownership of

mobile devices among underserved groups (Smith, 2010). Mobile applications that are

designed to address the stigma associated with receiving mental health care have the

potential to further reduce health disparities and improve the likelihood of engagement

among those who would not have previously sought treatment.

Finally, data that are obtained from the period prior to entering treatment can inform the

direction of the treatment process. Measures of distress, functioning and perceptions about

treatment could be made available to a provider at the start of the first session. The therapist

could use this information to inform their assessment of the patient and expedite the

development of a treatment plan.
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APPS AS A MEANS TO FACILITATE THE TREATMENT PROCESS

Apps designed for mobile devices present an opportunity to extend the reach of the therapist

beyond that of the standard session in ways that are far more complex than the original SMS

‘text message’ approaches wherein useful, encouraging or educational phrases were sent to

patients (Aguilera & Muñoz, 2011; Luxton, McCann, Bush, Mishkind, & Reger, 2011;

Prociow & Crowe, 2010). The majority of text message-based approaches relied on one-way

communication—sending messages from the provider to the patient without obtaining

feedback from patients. However, apps afford a plethora of additional options.

mHealth applications can be constructed to play central roles in evidence-based therapies.

For example, an app can utilize the geolocation categorization of ‘risk’ areas for substance

abusers followed by reminder ‘warnings’ when near these areas in which contact with a

therapist or coach is then initiated (Vahabzadeh, Mezghanni, Lin, Epstein, & Preston, 2010).

Recently, Rizvi et al. (2011) described an app called ‘DBT Field Coach’ that provided

instructions, exercises, reminders and other components to help borderline patients cope

with emotional crises (e.g., access to video/audio messages from the individual’s therapist,

games designed to distract from intense emotions and motivational images). Results of their

study suggested that the application was used when needed, reduced intense emotions,

reduced substance use cravings and assisted in improving symptoms of depression and

distress during the treatment period. Applications that allow patients to access essential

components of skills learned in treatment independent of the therapist can be valuable to the

recovery process.

Homework is another key area where mobile applications offer a opportunity in mental

health care. Homework adherence closely correlates with overall treatment response, but

increasing adherence can be challenging (Mausbach, Moore, Roesch, Cardenas, & Patterson,

2010). For example, many exposure-based treatments for anxiety involve completing

homework that involves a range of activities such as engaging in a feared activity, listening

to a recording of a traumatic event or going to a feared location while monitoring their

symptoms (e.g., Foa, Hembree, & Rothbaum, 2007). To this end, an application for adults

with severe depression, CBT MobilWork, prompts users to complete basic homework

assignments and coaches them through the process in real time (Trudeau, 2010). It is not

uncommon for patients to poorly monitor their symptoms during such assignments or to fail

to provide accurate records to their therapist. Completing such activities via a mobile

application offers multiple methods to promote adherence and the collection of real-time

data through a prompt for assessment data and even provide helpful feedback when the

patient engages in an activity or completes an assessment. For example, a patient who

prematurely discontinues an exposure may receive a series of motivational messages or

suggestions on how to complete the exercise.

Symptom monitoring during the treatment process can also be significantly enhanced via

mobile applications. First, mobile devices are less cumbersome and conspicuous relative to

paper forms. Participants report a preference for mobile devices in the completion of

research studies because of the ability of the device to maintain privacy (Matthews, Doherty,

Coyle, & Sharry, 2008). Using a phone in public is a behaviour that is more socially
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accepted than completing a paper form. Second, adherence to real-time self-monitoring may

be enhanced when conducted via mobile phone or a similar handheld device. Many patients

who complete paper self-monitoring do so retrospectively (Matthews, Doherty, Coyle, &

Sharry, 2008), and this process is more prone to error (Shiffman et al., 1997; Shiffman,

Stone, & Hufford, 2008). Conversely, mobile phone monitoring encourages patients to

complete monitoring forms as activities are completed, as well as enable interventionists to

see precisely when the ratings were taken. More advanced applications allow these data to

be instantly transmitted to therapists, so therapists can see homework being completed as it

happens. In some applications supporting guided in vivo exposure, therapists may even

initiate a televideo call to help patients successfully complete exposure trials, thereby

demonstrating an integration of real time assessment, treatment and outcome enhancement.

Not surprisingly, evidence also suggests that these mobile methods are preferred,

particularly among younger patients (Goldstein, Wilson, & VanDenKerkhof, 2007;

Matthews et al., 2008; VanDenKerkhof, Goldstein, Blaine, & Rimmer, 2005).

Alternatively, mobile applications may allow patients and providers to complete treatment in

fewer face-to-face sessions in that real-time interactions with therapists during crucial

therapeutic events outside of a typical session yield greater and faster improvements. This

has the potential to increase satisfaction and engagement, reduce barriers (e.g., scheduling,

transportation, parking and waiting time) and reduce costs. A previous study used a similar

strategy to treat panic disorder with handheld computers (Newman, Kenardy, Herman, &

Taylor, 1997). The devices provided assistance with homework activities and did not

communicate directly with the therapist. The findings suggested that those who received the

adjunctive intervention obtained comparable symptom reduction in four to eight sessions as

compared with those who did not have an adjunctive intervention in 12.

A hybrid or semi-automated use of technology to use applications to allow contextual

therapist assistance in real time and use applications to enhance treatment gains without

therapist involvement is now possible. Patients would meet with therapists on a semi-regular

basis, between which the app would be used as a resource for homework adherence,

behaviour tracking, skill development and education. In-person sessions would focus on

reviewing progress, problem solving for challenging areas, skill development and updating

goals. By contrast, automated app directed periods would help to sustain behavioural goals

established in session. For example, patients undergoing behavioural activation for

depression (Hopko, Lejuez, Ruggiero, & Eifert, 2003) would be presented with the rationale

and basic skills for scheduling while meeting with their therapist in person. They would then

continue to adhere to their schedule via the application, with periodic televideo meetings

with the therapist to problem solve specific challenges that they were unable to address. In-

person meetings could be used as milestone events to teach new, complex skills or refocus

therapeutic goals. Such an approach could facilitate increased self-efficacy on behalf of the

patient, as they are able to make meaningful changes with successively greater levels of

independence.

The televideo technology on mobile devices deserves additional comment. In addition to

serving as a therapeutic enhancement strategy for ‘in context’ events, this technology also

allows patients who otherwise could not obtain treatment due to geographic or health
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barriers to receive remote therapy sessions (or adjunctive contact with therapists) while

being physically located in a place of their choosing, saving the time and monetary cost of

travelling to and from the therapist’s office. This would be especially beneficial for patients

who are physically disabled, lack transportation, have busy schedules, live in non-

metropolitan areas or areas where no expert in their needed area exists or who are unwilling

to seek therapy in person due to anxiety or stigmatization concerns (e.g., active duty military

personnel).

APPS TO SUSTAIN GAINS AFTER TREATMENT HAS ENDED

Another area where mobile applications have potential to help patients is after formal

treatment ends. Many, but not all, patients maintain gains after treatment terminates, but

most do not experience meaningful symptom improvement (Price, Anderson, Henrich, &

Rothbaum, 2008). This can be challenging for patients who may not have achieved a

satisfactory level of symptom reduction but must end treatment for other reasons, such as

financial concerns (Westmacott & Hunsley, 2010). Mobile applications present a means to

provide patients with continued access to interventions that they began with a therapist,

which could allow for continued progress. For example, an individual with social anxiety

can use an in vivo exposure application for coaching and encouragement on how to

systematically approach feared situations using the methods learned in treatment. They

could also use the application to help overcome anxiety-provoking situations that were

previously not encountered. Research on individuals who were fearful of flying prior to

2001 suggested that those who drew upon skills they learned in therapy were able to reduce

specific phobia symptoms after the September 11 attack (Kim et al., 2008). As such, mobile

applications may provide a method to continue treatment gains after contact with a therapist

has ended or provide a cost-efficient method to provide care to those who are unable to

continue with traditional in-person treatment.

Such methodologies also offer opportunities to step patients down from intensive treatment

to reduced care. The end of treatment is often marked by increased distress and uncertainty,

and has the potential for relapse (Kupfer et al., 1992). An app that enables the patient to

either continue treatment components, or to maintain limited connectivity with a care centre,

can reduce the likelihood of relapse and promote the use of skills obtained in treatment. For

example, Bauer et al. (2003) demonstrated that text messaging provided support to

individuals with bulimia who were recently discharged from an inpatient programme for

bulimic symptoms. Patients provided information about their symptoms for 6 months after

treatment ended and received a mix of pre-programmed and individualized feedback.

Results from a larger randomized controlled trial (RCT) suggested that the programme was

both acceptable and effective at continuing to reduce bingeing and compensatory behaviours

(Bauer, Okon, Meermann, & Kordy, 2012). Mobile devices have the unique potential to

gradually end the therapeutic process after in-person treatment has formally ended, in a

manner that is both helpful and cost efficient.

Prior work has demonstrated the utility of ‘booster sessions’ after completing treatment to

maintain gains (McWhirter, McWhirter, & Bundy, 2011; Raue, Schulberg, Heo, Klimstra, &

Bruce, 2009; Schlup, Munsch, Meyer, Margraf, & Wilhelm, 2009). Such sessions are
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designed to reinforce progress made during treatment, remind the patients of their progress

during treatment and give the patient continued support. These sessions are often spaced

further apart than regular sessions and may come at inopportune times. That is, booster

sessions may not be scheduled when the patient needs them most. Mobile interventions are a

method to provide ‘booster’ sessions in timely manner. Such boosters would coincide with

the acute needs of a patient. For example, a depressed patient may access a thought record

application after having a negative experience as a means to prevent a depressive episode.

DEVELOPMENT OF APPLICATIONS FOR MENTAL HEALTH PROVIDERS

Members of the mental health community may be interested in developing their own apps

for use in treatment. Developing mobile apps requires consideration of a number of

important factors that are somewhat distinct from other types of mental health treatments.

The following discussion provides an overview of some of the issues that should be

considered by those seeking to become involved in the development of mobile applications.

Technical Knowledge

The development of apps requires multidisciplinary collaboration with partners that have a

background in software development. Such a team should include members capable of

content design, software coding and usability testing of the product (e.g., alpha testing).

Although it is possible for a mobile app to be developed by a single individual, it is unlikely

that a mental health provider will be able to individually develop a comprehensive app

independently, especially given the advanced technical and programming skills required.

The mental health provider may find it easier to collaborate with qualified teams of software

developers to facilitate the technical components. The provider would offer expertise in

content to guide development and communicate user needs, whereas the programmers

would complete the technical components. However, it would be helpful for the mental

health provider to possess, or involve other mental health professionals who possess, basic

training in software design to facilitate communication with technical staff.

Usability Testing

During application development, it is important to consider the concept of usability, which

refers to the user experience of interacting with the application. Formal usability testing,

which involves systematically recording and analyzing user interactions with the application

in order to uncover common usability issues, is an essential component of any such

evaluation of mHealth strategies. Usability issues include anything that prevents task

completion, takes someone off course, causes frustration or creates confusion. Poor usability

is a primary cause for failed adoption of health technologies. Prior work has shown that

patients will not engage with technology that is challenging to use or perceived as irrelevant

to their needs (Chiu & Eysenbach, 2010; Lenert et al., 2003). This has resulted in limited

engagement and completion of other technology-based strategies for care delivery such as

the Internet delivered interventions (Christensen, Griffiths, & Farrer, 2009; Donkin et al.,

2011; Price, Gros, McCauley, Gros, & Ruggiero, 2012). Research has found that some of

the main usability hurdles for mobile devices include small screens that display a limited

amount of information at a time, touch activation screens that are error prone and small
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keyboards that result in slow text entry and typographical errors (Gong & Tarasewich,

2004).

The evaluation of usability in the development process should involve all relevant

stakeholders. This includes incorporating the feedback from providers as well as patients.

This work should include evaluating provider willingness towards using a given application

in treatment as well as determining what features providers are interested in integrating into

their care. Prior work examining provider perspectives in the use of mobile devices in care

for chronic health conditions identified several areas of concern including an increased

workload in managing data, restrictions on the increased contact that such approaches afford

and a clarification of the malpractice liabilities associated with the use of a mobile devices

(Seto et al., 2010). Similar mixed method (qualitative and quantitative) studies should be

conducted to identify issues that may attenuate provider interest mHealth approaches.

App Maintenance

New mobile technologies and evidence-based mental health care continues to evolve. As

such, app developers and mental health providers should identify methods to maintain,

modify and improve existing apps to incorporate these advances in technology and

psychological research. These methods should include strategies to fix technical problems

that arise as hardware and software systems are updated. Developers are encouraged to

create a plan to maintain the app after the initial development is completed.

Maintaining and updating an app can be challenging due to limitations in funding.

Traditional research funding mechanisms, including multi-year research projects, are

conducive to initial development, usability testing and preliminary evaluation but are limited

in their ability to support continued revision. Fortunately, apps themselves are products and

can be integrated into a self-sustaining business model. This approach would also promote

the development of high quality apps that are more likely to be used in order to generate

such financial support. However, the need for sustained funding leads to challenges in

identifying ethical and manageable revenue streams. The most common approach is to

charge for the initial download of the app itself. Additional models include offering an initial

free download and then selling supplemental content for the app. For example, a mood

monitoring app could offer a supplemental feature that communicates with an external heart

rate monitor for an additional fee. Alternatively, arrangements with a specific institution

(e.g., a university or hospital) or health insurance agencies could be made to allocate funding

to successfully sustain an app. Such an agreement is likely to succeed when the app offers

direct benefit to the larger organization, such as coordinating care amongst disparate service

centres. Although no one strategy has emerged as consistently successful, there is a

continued need to identify approaches that balance costs of development and continued

maintenance with wide-scale dissemination of such software.

NEXT STEPS FOR mHEALTH IN MENTAL HEALTH CARE

As with the development of any new modality, mHealth faces a number of challenges as it

moves towards more widespread and seamless adoption by patients and providers. Current

challenges include security and privacy, establishing an evidence base for the use of
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different apps, sustainability of apps over time and remaining current with an ever-changing

market.

Security and Privacy Issues

The increased use of mobile devices in mental health care also brings with it new challenges

around the security of the clinical data collected via these devices. Patients should be made

aware of any explicit security and privacy risks associated with inputting potentially

confidential information into a mobile device. Although the majority of security issues

associated with using such software for mental health is similar to those of using an app for

other processes, they should still be reviewed with patients at the start of treatment.

The most common security issue that occurs with mobile devices is loss of the device due to

theft or the misplacement on behalf of the owner. Several phone-specific security measures

can be implemented to minimize the risks associated with this scenario. Typically, devices

can be secured with a personal password, which affords some protection of the patient’s

privacy. Furthermore, device manufacturers have allowed owners to locate their service in

the event it is stolen and to remotely remove all of the data from the device. For additional

protection, developers should consider adding a feature requiring users to input a personal

password to access the information stored within the app.

More sophisticated security risks have also been documented, such as taking information

from the device without the patient’s knowledge. Such threats include keystroke loggers,

phishing messages and Trojan software (DHS, 2012). A comprehensive discussion of these

methods is beyond the scope of this paper, but the quantity of risks highlights the need for

comprehensive protection efforts to ensure that mobile devices are used safely in treatment.

It should be noted that security risks are likely to continue to evolve and will present a

continuous issue in treatment. It is unlikely that a therapist or patient will have

comprehensive knowledge to navigate all types of security risks associated with devices.

Instead, it is recommended that clinicians obtain a base level of knowledge of the security

risks associated with using these devices and work with clients to mitigate such risks. Such

practices are common in other healthcare settings in which employees are warned of

malicious emails, suspicious websites and other common methods of breaching security.

When a mobile device is introduced into treatment, clinicians should have open discussions

with the patient about the security risks and how to take proper precautions. Such

conversations are likely to facilitate overall rapport, particularly for patient populations that

have expressed concerns over confidentiality of information when using mobile devices

(George, Hamilton, & Baker, 2009; Price, Williamson et al., 2013). These discussions

should include developing a plan to implement basic security measures such as activating a

remote tracking feature or implementing a lock screen password on a patient’s mobile

device. Such a joint decision between patient and therapist is likely to facilitate engagement

in therapy, improve use of the device and improve overall outcomes.

Establishment of an Evidence Base for Mobile Apps

There have been few published research studies examining the efficacy of mHealth

applications for the treatment of mental health problems. Recent reviews of studies that have
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used handheld computing devices such as personal digital assistants (PDA) and text

messages hold promise to facilitate behaviour change in physical and mental health

conditions (Ehrenreich, Righter, Rocke, Dixon, & Himelhoch, 2011; Heron & Smyth, 2010).

These authors highlight the rapidly evolving pace of technology and the need for continuous

evaluation and discussion of new methods that become available. Indeed, all of the reviewed

studies were conducted prior to 2007 when rates of mobile phone ownership amongst adults

and adolescents were lower and smartphones were primarily used for business purposes. As

such, the lack of current mHealth research is to be expected given the nascency of the field,

and much of the published literature on mHealth approaches for mental health has been

primarily theoretical.

The growing number of mental health applications and their ease of access highlight the

need for formal evaluation (Fox, 2010). There are a considerable number of mental-health-

related applications that are available on the Google Play Store and iTunes App store, the

platforms for the two dominant mobile platforms, as well as the new Veterans Affairs

Application Center (see the Presidentially recognized ‘PTSD COACH’ application for

Apple and Android) (Sloan, Marx, & Keane, 2011). Just as untested, unregulated health

supplements represent potential negative outcomes for physical health care (e.g., using an

untested supplement in lieu of effective treatment), the large number of mental health

applications available in the marketplace that claim to provide benefit is also potentially

problematic. It is unknown what proportion of these applications actually utilizes evidence-

based principles and techniques. For example, an application may claim to use cognitive–

behavioural techniques in its description, but it is not guaranteed that this claim is true or

that these techniques are implemented effectively. Similarly, an application may provide

psychoeducation about a certain disorder, but there is no guarantee that the information is

accurate and based on the latest scientific findings. Furthermore, there is a dearth of research

investigating the efficacy of specific applications, and many of the applications that do have

preliminary research support for their efficacy are not yet available for use by the general

public.

Apps that are ineffective or offer detrimental experiences can have significant costs to

patient care. Such apps may deter individuals from seeking further treatment. A patient who

has an unsatisfactory experience with an ineffective app may be less likely to seek further

treatment that stands to alleviate their symptoms. Alternatively, a significantly impaired

individual may not seek additional care because they believe that using an ineffective app is

sufficient treatment for their condition. Within the context of treatment, apps may

potentially disrupt the therapeutic alliance between patient and provider. Specific individuals

may not want to use apps in care or have minimal benefit from their inclusion in treatment.

Thus, the inclusion of this additional component of treatment may be viewed as burdensome

or contribute to a lack of efficacy in treatment. To address these issues, clinicians are

encouraged to talk with their patients about the applications that they are using and to

evaluate their utility on a case-by-case basis.

These concerns highlight the need for research on the acceptability and effectiveness of

applications for use as primary, secondary and tertiary treatment options. However, there are

significant challenges associated with the evaluation of mobile applications. The speed with
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which applications can be developed rapidly outpaces the evaluation process. Application

are often developed and disseminated via a download service within months. By

comparison, the completion and dissemination of the findings of an RCT takes

approximately 5 years. In order to rapidly build such an evidence base, experts have

advocated that researchers should use innovative designs that will produce results in a more

timely fashion than the traditional RCT (NIH, 2011). Such strategies, including Sequential

Multiple Assignment Randomized Trials (Murphy, 2005) and Multiphase Optimization

Strategy (Collins et al., 2011), can allow applications to be submitted to the same rigorous

evaluation that is consistent with other treatment approaches in a timely manner.

Recent work has suggested that a strong evidence base is being established for mHealth

methods (Labrique, Vasudevan, Chang, & Mehl, 2012). As the evidence base grows, there is

a need for tools to facilitate the targeted dissemination of apps to patients and providers.

Although apps have built in dissemination mechanisms via an app store, it is unlikely that

patients and providers will be able to discern high-quality and evidence-based apps from

those without support. Such dissemination systems should rely on a common set of

standards for different levels of support (e.g., RCT studies, case–control studies and pilot

studies), different theoretical orientations (behavioural, cognitive and systemic) and

potentially different user preferences (e.g., frequency of use). It is unclear if a central rating

system is ideal, such as the Cochrane Review for health care, or if individualized standards,

such as approval by specific organizations that subscribe to a particular modality, is

preferred. Such a system should leverage the various app stores by including ratings within

the descriptions, advertise through social media, promote their use through professional

organizations and publish their research in high-quality journals.

Mobile Device Trends and Mental Health Care

As described, mobile devices have numerous functions that are of direct utility to mental

health treatment. The present discussion has highlighted the ability of such devices to

asynchronously communicate with patients in specific contexts at all stages of the treatment

process. Such functions rely on the expanded communication functionality of the mobile

device (e.g., messaging, telephone conversations and video chat). Additionally, such devices

offer increased functionality through integrated hardware (e.g., global positioning systems

and camera) and supplemental hardware that connects to the device directly or wirelessly

through Bluetooth.

Mobile devices contain a number of embedded sensors that can be used to improve the

timeliness of a given intervention. These sensors include global positioning systems capable

of determining locations as well as movement in a given area, accelerometers capable of

measuring movement of the device, microphones capable of recording sounds in the area,

camera capable of video and pictures and Bluetooth sensors capable of identifying and

communicating with nearby devices. These sensors can be used in conjunction with one

another to obtain a comprehensive understanding of an individual’s behaviour at a given

time and have the potential to predict subsequent behaviour (Burns et al., 2011).

The future of mobile devices will involve advances to functionality within the device such

as improving the breadth and precision of sensor capabilities, as well as enhancing

Price et al. Page 11

Clin Psychol Psychother. Author manuscript; available in PMC 2014 October 03.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



interactivity with other devices. This interoper-ability includes seamless communication

with other mobile devices (e.g., Bluetooth and near field communication), software systems

(e.g., electronic medical records) and other hardware (e.g., actigraph). These features are

likely to improve opportunities for passive data collection, which requires minimal input

from the user and reduces the overall burden of usage. The ability of the mobile device to

communicate with other devices and systems around an individual represents a potential

shift in the functionality of the device from that of an additional tool to be used in treatment

to the central device that manages the process of treatment outside of care. This feature will

be increasingly important as high-powered wearable sensors become more prominent.

CONCLUSIONS

Mobile applications that focus on mental health treatment can be used for a variety of

purposes. They show great promise in promoting healthy behaviour changes, increasing

adherence to treatment programmes, providing immediate psychological support, facilitating

self-monitoring and reducing the demand for clinician time (Spurgeon & Wright, 2010). As

mobile applications grow in popularity among the general public, so does the potential to

increase the quality of care and access to evidence-based treatments through this technology.

Mental health providers and researchers are encouraged to thoughtfully develop and

evaluate mobile applications for use in clinical practice and research. As the mental health

field continues to adopt new technologies to increase access and quality of care, it is

imperative to investigate their effectiveness, feasibility, usability and acceptance in an effort

to reduce the burden of mental illness, increase access to high-quality evidence-based

treatments, bridge the gap between science and clinical practice and ensure that the mental

health field remains at the cutting edge of new developments in health care.
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Key Practitioner Message

• Mobile devices are becoming increasingly common among the adult population

and have tremendous potential to advance clinical care.

• Mobile applications have the potential to enhance clinical care at stages of

treatment—from engaging patients in clinical care to facilitating adherence to

practices and in maintaining treatment gains.

• Research is needed to validate the efficacy and effectiveness of mobile

applications in clinical practice.

• Research on such devices must incorporate assessments of usability and

adherence in addition to their incremental benefit to treatment.
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