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Preface 

Over the past decade, dramatic growth in information and communication technologies 
(ICTs), many now active on users’ smartphones 24 hours a day, has led to rapid innovation in 
methods for providing behavioral health care. A recent RAND study found that these innovations 
are already having a wide impact within the U.S. Air Force, with nearly half of airmen reporting 
use of ICTs to access behavioral health information. Developing a strategy for navigating this 
new arena of health technology that acknowledges its promises and pitfalls is particularly 
important for the Air Force, given the focus on behavioral health consequences of the conflicts in 
Iraq and Afghanistan. To inform strategy related to ICTs for behavioral health, the Air Force 
Surgeon General asked RAND Project AIR FORCE (PAF) to review the scientific literature on 
their use and efficacy.  

For the purposes of developing this strategy, we review the literature following a public 
health model that distinguishes between two major types of ICTs being used to improve 
behavioral health:  

1. ICTs are being introduced in nonclinical, preventive interventions that aim to address 
large populations. These uses can be universal, addressing individuals regardless of 
their characteristics, or they can be targeted, designed specifically for an identifiable 
high-risk group.  

2. ICTs are also being introduced into clinical treatment for individuals who have 
initiated treatment with a provider. Some ICTs have been developed as supplements 
to clinical treatment, and others have been developed to take the place of in-person 
treatment as the primary modality of treatment.  

In this report, we review the evidence for the potential uses of ICTs across the spectrum of 
public health interventions, describing the available technologies and reviewing the scientific 
literature for evidence of efficacy.  

The research reported here was sponsored by the Air Force Surgeon General and conducted 
within the Manpower, Personnel, and Training Program of PAF. 

RAND Project AIR FORCE 

RAND Project AIR FORCE, a division of the RAND Corporation, is the U.S. Air Force’s 
federally funded research and development center for studies and analyses. PAF provides the Air 
Force with independent analyses of policy alternatives affecting the development, employment, 
combat readiness, and support of current and future air, space, and cyber forces. Research is 
conducted in four programs: Force Modernization and Employment; Manpower, Personnel, and 
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Training; Resource Management; and Strategy and Doctrine. The research reported here was 
prepared under contract FA7014-06-C-0001. 

Additional information about PAF is available on our website: 
http://www.rand.org/paf/ 
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Summary 

The growth in information and communication technologies (ICTs) has led to rapid 
innovation in methods for providing behavioral health care, a wide field of services including 
prevention and treatment of both substance use and psychiatric disorders. Innovations range from 
updating and enhancing older technologies, such as electronic health records and telemedicine, to 
the thousands of mental health–related applications now available on smartphones. These 
innovations have created new opportunities to improve the quality of mental health care, expand 
access to mental health information, enable new methods for providing care, encourage patient 
adherence to treatment, and even reduce the stigma often associated with seeking treatment.  

The challenge, however, lies in determining what functions ICTs should fill in mental health 
service delivery and gaining insight into the effectiveness of the many available tools. While 
thousands of apps are available, there is little guidance available to users or mental health 
professionals about which tools and programs are the most promising. A growing gap exists 
between the availability of ICTs and scientific evidence to inform the use of these tools in mental 
health service delivery. Addressing this gap is particularly important to the U.S. military in light 
of recent involvement in the prolonged armed conflicts in Iraq and Afghanistan and the 
subsequent focus on behavioral health consequences for U.S. military personnel. 

ICTs may represent a strategic opportunity to improve access to mental health information 
and assistance. Motivated by a desire to better understand this landscape and, particularly, the 
research supporting the use of ICTs for providing mental health care, the U.S. Air Force Surgeon 
General asked RAND Project AIR FORCE to conduct a literature review about the use of ICTs 
to help answer the following questions:  

• When is their use most effective?  
• Do they improve the quality and effectiveness of care?  
• Can they improve patient adherence to treatment?  
• What are the costs and benefits?  
• What considerations must be given to incorporating these methods into military care 

options?  
This report provides the results of that review. 

RAND used a commonly referenced public health model of the clinical process for providing 
mental health care as an organizing construct for the use of ICTs (Figure S.1). The foundation of 
the model is universal prevention interventions that address the entire population. Next are 
targeted prevention interventions that aim to reach people who are known to have a high risk of 
or predisposition toward mental health problems that could lead to adverse outcomes. Clinical 
interventions, represented by the top of the triangle, include all the treatment provided in the 
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formal health care system to individuals with clinical conditions. RAND addressed the use of 
ICTs in each of these settings. 

Figure S.1. Public Health Model for ICT Uses in Behavioral Health 

SOURCE: Adapted from Frieden, 2010. 

Prevention 
Prevention is a preclinical or clinical activity that involves averting some aspect of an illness 

before it occurs. The literature suggests potential strategies for applying ICTs to universal 
prevention (efforts that address the entire population without respect to individuals’ preexisting 
level of risk, including personalized assessment of behavioral health risk factors) and targeted 
prevention (efforts focused on a specific at-risk group, including delivery of information tailored 
to individuals with particular health risks). Preventive ICTs use such new technological forms as 
online education, supportive therapies, the use of email or text-based communication while 
deployed, and smartphone or video-linked social support tools. Potential applications include 
depression, anxiety, posttraumatic stress symptoms (PTSS), substance misuse, and intimate 
partner problems. 

Although the level of evidence from published and scientifically valid research trials 
supporting the preventive use of ICTs for these problems is scarce, some low-cost, low-risk 
opportunities exist. Education efforts are generally seen as a public good, and the demand for 
efficacy and safety data is low. Efforts to use the Internet, smartphone apps, and similar 
technologies to increase Air Force and family member understanding of mental health issues and 
reduce the mystery and stigma that surround them are responsible and well advised, but these 
efforts should be considered in light of the resources needed to sustain them. There is currently 
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little scientific evidence supporting additional investment in ICT-based psychosocial programs 
for resilience or prevention of PTSS, depression, or anxiety. Instead, preventive interventions 
might prioritize problems of alcohol misuse and intimate partner violence (IPV). Given the 
unique features and needs of the Air Force population, any effort to implement preventive 
behavioral health ICTs will necessitate ongoing monitoring of program safety and effectiveness. 

Clinical Treatment 
The clinical process begins with the initial contact between a patient and a care provider. ICT 

interventions associated with the clinical process may be used for patient education and 
activation, to improve decisionmaking by clinicians, to provide a therapy, to improve adherence 
to treatment, or to maintain treatment gains over time. ICT applications that can be used to 
support the clinical process occupy a rapidly changing area of technology development, and 
research on the efficacy of specific ICT applications cannot keep up with their evolution. The 
literature is vast, but much of it is descriptive or based on uncontrolled observational studies, 
making it difficult to draw conclusions regarding how these tools might best be used. 

Despite the lack of solid research evidence to date, ICTs hold promise in addressing the 
challenges of mental health care. ICTs offer an advance in convenience for providers and 
clinicians, which can be advantageous in the military, with its frequent moves and inflexible 
schedules. One promising avenue is development of reliable methods for patient-clinician 
communication between therapy sessions; another is Internet-based cognitive behavioral therapy. 
Even if off-the-shelf products are not available, the success described in the literature suggests 
that these should be priority target areas for Air Force efforts. How ICT applications developed 
for particular target populations might translate into a military environment is an area that will 
need further investigation and should be one component in developing an ICT implementation 
strategy. Cost trade-offs are another area that needs further study within the military community 
to determine what level of use justifies the investment. 

Recommendations 

ICTs offer a wide range of innovative techniques designed to improve access to behavioral 
health care and to improve the quality of care that is delivered. The evidence to date on 
effectiveness and efficiency of use is vast but uneven, and how these research results apply to the 
population of airmen in the U.S. Air Force is unclear. Much of the research focuses on the use of 
ICTs to extend services to individuals already in clinical treatment. Yet this research offers little 
insight into how those tools might scale up for use in preventive care that is targeted toward a far 
larger population. For this larger population, the available research is much more limited and 
fails to address such important concerns as safety, adverse effects, and inconsistent results. 
Furthermore, there is little or no evidence in the literature regarding the efficacy of some of the 
most recently developed types of ICTs, in particular those using smartphones.  
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Despite its limitations, the literature does offer constructive lessons and opportunities that 
can inform the development of a responsible strategy for implementing behavioral health ICTs. 
Our recommendations focus on ICT strategies for the Air Force rather than specific applications 
that can be immediately put into place. In our judgment, the Air Force should take an 
incremental approach to adopting the use of these tools—one that involves a program of 
measurement-based implementation and process and outcome monitoring rather than urgent 
dissemination. The most significant concerns surrounding a more aggressive approach to 
implementation are efficient use of resources and the safety, privacy, and applicability of 
existing behavioral health ICTs in the Air Force.  

General Recommendations 

We offer a number of general recommendations toward developing an effective Air Force 
strategy: 

1. The Air Force should develop and adopt a coordinated interdisciplinary strategy for 
behavioral health ICT implementation. Just as important as the question of which ICTs 
should be used and how and where to use them is the strategy employed for managing 
emerging health technologies. In developing this strategy, the Air Force should work with 
an interdisciplinary mix of professionals with behavioral health, public health, 
information technology, mental health measurement, and health communications 
expertise.  

2. The Air Force should develop standards and objectives for adapting ICTs to the 
unique Air Force context and implement a method for determining when the 
standard has been met before fielding a given ICT. Most available tools have been 
tested in a nonmilitary setting. Field testing in a military environment will be needed to 
reduce unintended organizational and health consequences and maximize benefits for the 
intended populations and individuals.  

3. Air Force behavioral health ICTs should be designed for monitoring aggregate use 
and intervention outcomes, including adverse or unintended effects. An advantage of 
ICTs, apart from their potential to improve health and prevent health problems, is the 
potential for transparent, built-in measurement features. Behavioral health ICTs are 
medical devices. In a manner consistent with continuous quality improvement programs 
in the clinical service delivery domain, establishing the ongoing safety and effectiveness 
of these ICT-based programs of care is necessary for ongoing, responsible use.  

The report also details a number of specific recommendations regarding the use of ICTs in 
the prevention and treatment of behavioral health problems. 

Prevention Recommendations 

1. If the Air Force introduces ICTs for prevention, it should review existing ICTs 
provided to airmen across the Department of Defense (DoD), the services, and 
supporting private organizations to harmonize efforts with existing programs. There 
are ongoing efforts in a variety of military, governmental, and private sources. The 
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potential for duplication of efforts is great without careful ongoing review, particularly 
because there is no comprehensive, up-to-date list of preventive behavioral health 
programs or ICTs.  

2. The Air Force should seek and collate aggregate search engine data from Air Force 
and DoD websites aiming to provide preventive assistance to airmen and families. 
Search terms may be a simple, low-cost way of identifying the interests and needs of the 
Air Force population and enhancing web-based information resources for airmen and 
their families.  

3. The Air Force should not use ICTs for the purpose of targeting traumatized units or 
individuals for “critical incident stress debriefings” or “psychological debriefings.” 
Extensive research relating to interventions to prevent PTSS and posttraumatic stress 
disorder (PTSD) is clear. These interventions, particularly when mandated, do not 
prevent PTSS symptoms, and there is no evidence to suggest that currently available 
technologies offer a new way forward in this preventive area.  

4. The Air Force should consider adapting and implementing ICTs offering Internet-
based, personalized single-session feedback for airmen at identified risk for future 
alcohol-related incidents. Alcohol misuse is a common problem in the military and a 
major factor in IPV and preventable and fatal injuries, including suicide. The Internet 
offers low-cost opportunities to deliver this preventive intervention in ways that are 
accountable and assess for general effectiveness.  

5. The Air Force should consider the use of ICTs for universal and targeted prevention 
efforts relating to IPV. About half of airmen are married, and a much larger proportion 
are involved in intimate partner relationships. At least one universal preventive ICT 
approach, ePREP, is well studied and effective for preventing IPV.  

Clinical Treatment Recommendations 

1. The Air Force should adopt an Internet-based treatment program for depression 
and anxiety, tailored to the needs of the Air Force population. An Internet-based 
cognitive behavioral therapy program could fill a niche in the mental health care delivery 
system by providing a treatment option for airmen who are remote from treatment, highly 
mobile, or concerned about the stigma of attending a mental health clinic. Procedures for 
guaranteeing confidentiality of treatment, particularly if treatment enables patient-
physician contact via smartphone, should be in place prior to the introduction of new 
Internet-based treatment programs.  

2. The Air Force should monitor the future development of Internet-based treatments 
for substance misuse. Although no off-the-shelf programs in this area offer proven 
efficacy, there are a number of promising recently developed programs, such as brief 
interventions for alcohol misuse, that could prove valuable to the Air Force.  

3. The Air Force should select smartphone apps that airmen can use to monitor their 
medication use and communicate with mental health clinicians between in-person 
visits. For both of these functions, evidence suggests that smartphone apps provide 
effective tools that make adherence to treatment more convenient. Given the large 
number of apps currently available, the selection of specific apps will require an 
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extensive review of existing options and particular attention to the ability of clinicians to 
ensure the confidentiality of treatment-related information for their patients.  

The rapidly changing field of ICT applications for mental health care promises to improve 
treatment systems in ways that address long-standing problems in both the civilian and military 
service systems. However, very few ICT applications have moved from promising to proven 
technologies. Only a small handful of ICT applications, notably those designed for Internet 
cognitive behavioral therapy, are supported by evidence-based research. Nonetheless, other ICTs 
appear to be promising based on the convenience and efficiency they add to established 
evidence-based treatments and evidence of their acceptability to patients and providers. Over 
time, the research literature and clinical experience with ICTs will grow, and consensus will 
form on which ICT applications are of greatest benefit to patients. 
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1. Background 

Over the past decade, the development and diffusion of information and communication 
technologies (ICTs) have led to rapid innovation in methods for providing behavioral health care, 
a broad category of care that includes prevention and treatment of both substance use and 
psychiatric disorders. These innovations include extensions of older technologies, such as 
electronic health records and telemedicine, as well as wholly new methods for providing care 
through channels only recently made available by the pervasive use of smartphones. In January 
2014, a search for mental health–related apps found 5,181 apps available on the Google Play site 
and 1,766 apps available on the Apple App Store (Table 1.1). While this rapid innovation in 
technology has the potential to improve access to mental health information and enable new 
methods for providing care, there is still a great deal of uncertainty about the specific functions 
that ICTs can and should fill in mental health service delivery. Moreover, there is wide variation 
in the quality of ICT apps in mental health and little guidance available to individual users, 
mental health professionals, or health policy decisionmakers that can help identify the most 
promising new programs.  

Table 1.1. Number of Behavioral-Health-Related Apps  
on the Google and Apple App Stores, January 2014  

Search Term Google Play Apple App Store 

Depression 1,615 586 

Anxiety 1,269 775 

Schizophrenia 67 20 

Bipolar 151 90 

Psychiatry 168 149 

Alcoholism 1,911 146 

SOURCE: Chan et al., 2014. 
 
There is no question that the rapid expansion of ICTs has created new opportunities for 

mental health care. According to the Pew Research Internet Project (2014), 58 percent of 
American adults owned a smartphone (i.e., an Internet-connected mobile phone) in January 
2014, with much higher proportions in younger age groups: 74 percent in the 30–49 age group 
and 83 percent in the 18–29 age group. Among airmen, most of whom fall into the younger age 
groups, the patterns are similar. A recent Project AIR FORCE study (Miller et al., 2014) found 
that most airmen report using some form of ICT every day for either work or nonwork purposes. 
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For work purposes, nearly 80 percent of airmen reported using email daily, over 60 percent 
reported daily phone use, 28 percent used Internet daily for work purposes, and over 10 percent 
texted messages every day. For nonwork purposes, 70 percent of airmen reported daily texting, 
60 percent reported daily phone use, and 45 percent used social networking or other Internet sites 
daily. Forty-three percent of airmen have used ICTs to find mental health–related information.  

This report addresses the gap between the rapid growth in availability of ICTs for mental 
health and the lack of information regarding the evidence base for using these new technologies 
in mental health service delivery. Addressing this gap is particularly important in light of U.S. 
military involvement in the prolonged armed conflicts in Iraq and Afghanistan and the focus of 
news media and research attention on behavioral health consequences for U.S. military 
personnel. ICTs may represent a strategic opportunity to improve access to mental health 
information and assistance. Recognizing the potential opportunity, the U.S. Air Force Surgeon 
General asked RAND Project AIR FORCE to conduct a literature review guided by the 
following questions: 

1. Can mental health care providers use ICTs to improve the quality and effectiveness of the 
care they provide to their patients?  

2. Are there some types of problems better or equally addressed through ICTs and some that 
should only be done face to face? 

3. How can ICTs improve patient adherence to mental health treatment? 
4. Have care options through ICTs enabled mental health professionals to provide care for 

individuals who otherwise would not have been willing to obtain face-to-face 
counseling? If so, what do we know about those individuals' demographic characteristics, 
diagnoses, and hurdles to receiving face-to-face care? 

To address these issues, RAND researchers undertook a review of the scientific literature 
evaluating the application of ICTs to mental health care delivery. We present the results of this 
review following a public health intervention model described below. Based on the literature 
review, in the final chapter we present recommendations for how the Air Force could incorporate 
ICTs into the existing mental health care delivery system.  

Priority Behavioral Health Issues 

This report focuses on a limited number of specific behavioral health issues that were 
identified as high-priority issues by the Air Force. The priority issues were selected not only 
because of their immediate health burden but also because of their connection to multiple 
adverse outcomes among airmen. Specifically, we focus on the following issues:  

 

1. depressive symptoms, including but not limited to major depression 
2. substance misuse, particularly alcohol misuse 



 3 

3. intimate partner relationship issues 
4. posttraumatic stress symptoms (PTSS), including but not limited to posttraumatic stress 

disorder (PTSD).  
 
These priority issues were selected not only because of their immediate health burden but 

also because of their connection to multiple adverse outcomes among airmen. For instance, 
alcohol misuse is a contributing factor in a wide range of incidents, including motor vehicle 
accidents and interpersonal violence. Improving treatment of these priority issues is considered 
strategic for their potential benefits across this range of adverse outcomes.   

The Promise of ICTs in Mental Health Care 

A wide range of potential uses for ICTs in mental health care have been envisioned by 
researchers and technology developers (A. M. Bauer et al., 2014; Donker et al., 2013; Luxton et 
al., 2011; Mohr et al., 2013a). Some ICT applications in mental health use Internet-connected 
computers, while many of the most recently developed applications take advantage of the 
ubiquity of smartphones and their ability to systematically collect, analyze, and transmit data. 
Technology in every smartphone can be used to monitor an individual's location and movement, 
assess his or her mental health status over time, provide timely mental health information, and 
communicate with clinicians. These functions offer the promise of addressing at least four major 
limitations of the existing mental health system:  

1. Quality of care. Research in civilian health systems has found that quality of care for 
mental health problems rarely meets the standards set by agreed-upon clinical guidelines 
(Price et al., 2013; Varshney, 2014). ICT applications built into electronic health record 
systems can address this issue by analyzing patient medical history, prompting clinicians 
to screen for mental health problems, aiding the clinician in differential diagnosis and 
treatment planning, and tracking patient progress over time.  

2. Access to care. In rural or remote areas, access to mental health care is frequently 
limited. Often this means that the only option for patients is to seek care from 
nonspecialist clinicians—e.g., in primary care clinics—rather than from mental health 
specialists who are better prepared to provide evidence-based clinical treatments. ICTs 
offer the potential for clinicians to provide treatment remotely, either face to face using 
telemedicine or through the Internet using Internet-based treatments (Clarke and 
Yarborough, 2013; Bennett and Glasgow, 2009).  

3. Treatment dropout. Once patients make contact with a clinician and begin a course of 
treatment for a mental health problem, dropout prior to completion of a standard course 
of treatment is extremely common. ICTs promise methods for patients and therapists to 
continue communication between in-person visits so that patients remain engaged in 
treatment and are less likely to drop out (Krishna, Boren, and Balas, 2009; Fiordelli, 
Diviani, and Schulz, 2013).  
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4. Treatment stigma. The stigma of mental illness, which can be particularly acute in 
military settings, is a significant barrier to mental health treatment. The ability to access 
care through an ICT in private, rather than in a clinic that requires some degree of public 
exposure, may bring more patients in need of care into treatment (Klasnja and Pratt, 
2012).   

What Are the Challenges? 

As with any promising new technology, the utility of ICTs should be evaluated with respect 
to their ability to improve the delivery of care relative to the existing care system. This requires 
balancing the promised advantages of an ICT application against a number of potentially 
countervailing effects. Specific issues related to particular ICTs will be discussed in detail in the 
body of the report, but four general issues are important to consider because they are likely to 
apply to many proposed ICT applications:  

1. Uptake. A critical issue with respect to most ICTs, particularly those involved in direct 
clinical care, is whether the population for which they are intended will actually use 
them. Uptake is often difficult to estimate even for well-studied applications because 
efficacy studies are often not designed to be informative about uptake in real-world 
situations. For instance, a randomized trial that compared in-person treatment to ICT-
based treatment typically will only include individuals who are motivated to begin the 
treatment in question. While the ICT-based treatment may be comparable in efficacy to 
the in-person treatment, the trial will not provide evidence that implementation of the 
ICT-based treatment will expand the population receiving treatment beyond those who 
are already motivated to start it. This distinction between efficacy and uptake is important 
to consider, given the goal of using ICTs to expand the population reach of effective 
mental health treatment.  

2. Quality of care. Although ICTs promise improvements in quality of care, there has also 
been a persistent concern with their ability to maintain quality, with respect to both the 
information and care that they provide. As noted above, thousands of apps purport to 
provide mental health information or to support mental health treatment. Yet in many 
cases, it is difficult to evaluate the quality of the information being provided or the 
effectiveness with which the information is presented. While some apps are created or 
endorsed by trusted professional organizations, many are of uncertain origin with 
questionable credibility. Many apps are created by private for-profit businesses that may 
have little interest in pursuing evidenced-based evaluations of their content or efficacy. 
Regardless of the credibility of the source, apps may not present information in a way 
that aligns with the level of electronic health literacy in the target population (A. M. 
Bauer et al., 2014). The variable quality of ICTs makes it important for leadership to help 
airmen identify the most helpful and trustworthy resources, given that they are already 
using ICTs in large numbers. Moreover, where ICTs extend access to services, such as 
crisis intervention, quality of care will depend more on the existing system of care than 
on the ICT itself. 

3. Privacy. ICTs may introduce threats to the privacy of protected health information that 
are less pronounced in traditional in-person treatment. For instance, when protected 
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health information is transmitted between patients and clinicians, the transmission must 
comply with federal laws (e.g., the Health Insurance Portability and Accountability Act 
of 1996) (Lawley, 2012). ICTs can also raise new issues, such as determining the identity 
of the patient or the clinician during an encounter. Using a smartphone, a user’s identity 
cannot be confirmed if the communication is by text. However, much more certainty is 
provided by videoconferencing applications in which the clinician and patient can see 
each other. Smartphones may store sensitive information in ways that users do not know 
how to access or protect, such as records of texts sent or received, and users may use their 
smartphone apps in settings in which their confidentiality is compromised without their 
awareness, such as a dorm room, barracks, or coffee shop. Data mining for commercial 
purposes may put patients who receive care through the Internet at additional risk.   

4. Costs. While the costs of ICTs are generally thought to be considerably less than those 
associated with traditional in-person mental health services, there are important aspects to 
consider. Costs may include training staff to support ICT-based services, adapting 
software to meet the specific needs of a program, purchases of computer hardware and 
software, and licensing fees. For instance, an Internet-based treatment program may be 
simple to offer, but the low uptake may not justify shifting resources from existing in-
person services.  

Theoretical Model of the Clinical Process in Behavioral Health 
A public health model of the clinical process for providing mental health care guided this 

review. In selecting this model, our goal was to give priority to the delivery system function an 
ICT might enhance. This approach, starting with the need rather than the technology, helps to 
focus attention on ways that ICTs can enhance the efficiency of existing health services. As 
shown in Figure 1.1, the public health model views health interventions along a continuum from 
universal prevention to targeted prevention to clinical intervention. Universal prevention 
interventions, at the base of the triangle, address the entire population, without regard to each 
individual’s level of risk. These interventions may aim to educate as many people as possible 
about an issue in order to affect social norms in the culture, and they are generally the least 
costly per individual reached. Targeted prevention interventions are similar in that they aim to 
reach people who have not yet been identified as having a specific medical need, but they 
address a specific portion of the population, usually one known to be at high risk. Clinical 
interventions, represented by the top of the triangle, include all the treatment provided in the 
formal health care system to individuals with identified clinical conditions. Clinical interventions 
are the most expensive to provide, and they reach the smallest and most ill segment of the 
population.  
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Figure 1.1. Public Health Model for ICT Uses in Behavioral Health 

SOURCE: Adapted from Frieden, 2010. 

This public health model can be broken down into preclinical and clinical components and 
further into subcomponents. The preclinical components are those that precede identification of a 
specific mental health problem and include universal preventive measures, such as educational 
programming and targeted dissemination of support tools. All of these preclinical components 
are preventive in nature. The clinical process begins with the initial contact between a patient and 
a care provider and can involve prevention or treatment of mental or behavioral health problems. 
Interventions addressing this component, shown in Figure 1.2, may be provided in the waiting 
room prior to an actual clinical encounter, they may be provided during a clinical encounter as a 
treatment support to the clinician or the patient, or they may replace a clinical encounter, moving 
the primary treatment process into an ICT channel. Finally, ICTs may also be used to maintain 
therapeutic gains after completion of a course of treatment, a particularly important function for 
psychiatric disorders that tend to be chronic and intermittent in nature.  
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Figure 1.2. Clinical Public Health Interventions 

Evaluating the Evidence 
Given the broad scope of this review and the many possible interventions using ICTs in 

mental health care, it is important to consider how the research evidence should evaluated. Three 
particular issues should be considered. First, mental health treatment systems are complex, and 
the ICTs developed to improve them are highly specialized to those settings (Cheung and Duan, 
2014). Evidence based on testing an ICT in one setting may not generalize to a different 
population or health system. Generalizability is particularly important to consider in drawing 
lessons for the Air Force based on the civilian literature.  

Second, the quality and quantity of research on the full range of ICT applications for mental 
health treatment is highly variable. For some applications, there are literally hundreds of studies 
that have already been extensively reviewed and synthesized in the literature. However, for some 
of the most recently developed types of ICTs, in particular those using smartphones, there is little 
or no evidence in the literature regarding efficacy. Since studies of these ICTs have not been 
conducted, beyond feasibility and acceptability studies in a small number of cases, empirical 
evidence for or against their use is simply not available.  

Third, the pace of innovation in ICT applications for behavioral health is much faster than the 
pace of research that can evaluate the efficacy of those applications (Mohr et al., 2013b). While 
evidence from multiple randomized controlled trials (RCTs) is required for robust evidence of 
efficacy, the conduct of a single RCT takes multiple years. ICTs change so rapidly that by the 
time evidence accumulates for the efficacy of a specific ICT application, that ICT application 
may have become obsolete. For this reason, measuring the usage of ICTs by clinicians and 
patients is particularly important, as these measures may provide the only data that can be used 
to evaluate and update ICT strategies.  

In light of these limitations of the literature, this report focuses on identifying ICT strategies 
for the Air Force rather than specific applications that can immediately be put into practice. To 
that end, the literature review methodology followed a model of the potential clinical 
applications of ICTs to mental health treatment, aiming to identify those applications where 
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evidence is currently strongest. Narrative reviews of evidence were conducted in each domain 
identified by the model focusing both on potential applications of ICTs that have been described 
in theoretical papers and on existing ICTs for which there is empirical research literature. A 
consensus regarding the current state of knowledge in each domain was reached through 
discussion between the authors of this report. Consideration was also given to the relevant 
clinical literature on traditional, in-person treatments within each domain. The report 
summarized our consensus regarding the implications of the current evidence base for 
applications of ICTs to mental health treatment in the Air Force. In each area where we make 
recommendations, we specify the types of evidence that are currently available to support that 
recommendation, but we also emphasize that in most cases additional work on tailoring ICTs to 
the Air Force context will be required to achieve the desired benefits.  

Organization of the Report 
This report discusses the potential applications of ICTs to behavioral care as they have been 

described and studied in the scientific literature, following the public health model. The second 
chapter reviews applications of ICTs to universal and targeted prevention of mental health 
problems, while the third chapter reviews applications of ICTs to clinical treatment. Although 
the divide between prevention and treatment is not always completely clear, for the purposes of 
this report we consider any ICT designed to help someone who has already made contact with a 
clinician as a clinical application instead of a preventive application. In the fourth and final 
chapter, we draw out recommendations based on the existing literature for an Air Force strategy 
to make the best use of existing ICTs in mental health treatment and remain apprised of 
continuing developments in the future.  
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2. Prevention: Universal and Targeted Approaches 

Prevention is a preclinical or clinical activity that involves averting some aspect of an illness 
before it occurs. For the purpose of this review, we have divided preventive efforts into those 
that are universal in population scope (which we refer to as universal prevention) and those that 
are targeted to subpopulations with specific risk factors or identified preventive needs (which we 
refer to as targeted prevention). Preventive interventions, particularly those that target specific 
risk factors, may be clinical or nonclinical in nature. Here, we focus on aspects of prevention that 
are largely nonclinical, though ICTs may offer unique opportunities to link pre- and nonclinical 
activities to clinical care in automated ways that, until recently, were technically difficult to 
achieve. We examine (1) the evidence to support the suggestion that new technologic capabilities 
of ICTs can produce measurable benefit for populations and individuals and (2) available 
examples of promising ICTs for use and future testing.  

Universal Prevention 

Universal prevention is most often aimed at reducing the incidence of a problem—for 
example, the new onset of a disorder or condition. Ways that an ICT might support universal 
prevention among military health system beneficiaries include personalized assessment of 
behavioral health risk factors or delivery of preventive action for individuals determined to be at 
elevated health risk by a standard assessment. Preventive ICTs may make use of a variety of new 
technological forms, such as online education, supportive therapies, the use of email- or text-
based communication while deployed, or smartphone or video-linked social support tools.  

ICTs offer promising opportunities, involve innovative formats, and open up new 
populations in which service member or family isolation, distress, and psychosocial risk can be 
decreased. Emerging technologies may 

1. help airmen and family members learn about various psychosocial risk factors (e.g., 
family or personal history of depression, anxiety, or substance misuse; subclinical 
distress; history of hazardous alcohol use; history of abuse; victim or perpetrator of 
interpersonal abuse or workplace harassment; chronic health problems, including wounds 
and injuries) 

2. assist in screening for psychosocial risk factors among service members, families, and 
tracking of symptoms over time 

3. bolster social support through the creation of “virtual communities” of support 
(Welbourne, Blanchard, and Wadsworth, 2013).  
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Universal Preventive Strategies and the Safety Imperative 

Preventive psychosocial approaches are usually viewed as harmless in the worst case and 
beneficial in most cases. However, it is essential to characterize the potential for harm when 
seeking to prevent illness in healthy populations. It is important to emphasize that even a 
program that appears to be “harmless” has opportunity costs; resources devoted to the program 
are unavailable for other uses that might have beneficial effects.   

Unlike targeted preventive or treatment interventions, entire populations are exposed to 
universal preventive interventions, so it is essential to establish the safety of these interventions. 
Examples of universal preventive interventions from everyday experience are fluoride in water 
or seat belt requirements when driving. If a preventive intervention might prevent illness in 
roughly 10 percent of the population, then it follows that 90 percent of the population cannot 
benefit from the intervention. These individuals, though we may have no easy way of 
determining who they are, will remain healthy without prevention. If a preventive treatment 
could lead to adverse effects, then the risk of exposing an entire population to the treatment can 
easily outweigh the benefits ultimately received by only 10 percent of the population. This is 
particularly true if—as is typical for behavioral interventions—the average benefit among the 10 
percent is only modest.  

Considering adverse effects of preventive psychosocial interventions is critical for a balanced 
evaluation, and there is increasing awareness that psychosocial interventions in general are not 
without risk (Rona, Hyams, and Wesseley, 2005). Unfortunately, the safety of these 
interventions has often been assumed, and therefore few studies of psychological interventions 
have assessed for or reported adverse events. Jonsson et al. (2014) recently reviewed 132 eligible 
randomized trials of psychosocial intervention and found that only 28 trials (21 percent) included 
information indicating that patients had been monitored for adverse effects.   

A further challenge to obtaining sound evidence of effectiveness in universal preventive 
psychosocial trials is the large sample size and long follow-up that these trials require (Muñoz et 
al., 2010). This too is because most members of the study-eligible population will remain healthy 
even if the intervention is ineffective. Ironically, however, it is precisely the potential for ICTs to 
offer preventive assistance to large numbers of people at apparent low cost that makes them an 
attractive universal preventive possibility.  

Universal Prevention Applications for Specific Problems 

What then is the state of evidence addressing the use of ICTs in universal population 
preventive strategies for depression, anxiety, PTSS, substance misuse, and intimate partner 
problems? In short, a wide range of approaches has been studied, and while the promise these 
strategies represent is great, thus far the evidence for their effectiveness remains thin.  
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Depression 

Depression is now widely recognized as being among the top five causes of disability both in 
the United States and globally (McKenna et al., 2005; Whiteford et al., 2013). Muñoz and 
colleagues (2010) reviewed published randomized trials testing any intervention designed to 
prevent depression. Of the 29 trials reviewed, only two were universal preventive approaches, 
and neither involved ICTs. They concluded, based on these studies, that prevention of depression 
is possible and necessary. However, they emphasized the need to target preventive interventions 
to groups at relatively high short-term depression risk to ensure that preventive efforts remained 
feasible and resource efficient. This strategy represents targeted rather than universal prevention 
and is therefore addressed in subsequent sections of this review. 

Posttraumatic Stress Symptoms 

The Institute of Medicine (2014) has published a comprehensive review of U.S. Department 
of Defense (DoD) programs designed to prevent psychological disorders in DoD. The Army’s 
Comprehensive Soldier Fitness (CSF) program is a widely publicized military effort to promote 
psychosocial resilience and prevent PTSS that involves ICT-based components. The program, 
designed around Seligman’s Penn Resiliency Program (Cornum, Matthews, and Seligman, 
2011), aims to prevent psychosocial distress and related loss of function using a positive 
psychology theoretical framework and intervention applied prior to deployment. Two of the four 
major CSF components are delivered over the Internet. First, comprehensive resilience 
components occur through customizable online training modules, addressing topics such as 
positive psychology; mindfulness; cognitive restructuring; and education on PTSS, occupational 
health, leadership, deployment, unit cohesion, and the return home after deployment.  

Second, the CSF program’s ICT-based confidential online assessment tool enabled annual 
status assessments from program participants. The program has been adapted across the three 
U.S. military services to include the Air Force’s Comprehensive Airman Fitness program (Air 
Combat Command, undated). In 2009, the Army made an initial $125 million investment in what 
the Institute of Medicine (IoM) described as “the largest universal prevention program of its 
kind” (IoM, 2014, p. 128). Indeed, by 2011, it was said to have provided training to over 1 
million Army service members.  

Lester and colleagues (2011) published pre- and post-assessments of CSF based on a 105-
item survey. In that study, the maximum standardized effect size among the outcomes assessed 
was 0.006, well below the 0.2 level considered a “small” effect. Adverse effects were not 
systematically assessed or reported. Though Lester et al. argued for the importance of this small 
effect size when summed across the entire military population, the IoM panel essentially 
dismissed the results, noting that it did not “find these results meaningful, given the low level of 
improvement and the very small effect size.” Steenkamp, Nash, and Litz (2013) argued that these 
results are unsurprising, given that a meta-analysis of studies testing the Penn Resiliency 
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Program on which the Army program was modeled arrived at a similar conclusion (Brunwasser, 
Gilham, and Kim, 2009).  

What constructive lessons regarding ICTs can be learned from the CSF effort?  
1. CSF is massive, complex, and multifaceted, and without ICTs the program feasibility 

and affordability would likely be prohibitive. Without ICTs, high-fidelity 
administration of CSF is almost certainly impossible.  

2. Without an ICT-based assessment platform, the timely and reliable administration of 
millions of outcome assessments would be cost prohibitive and logistically 
impossible. While it is difficult to isolate and specifically evaluate this impact of ICT 
use within CSF, it seems likely that any large-scale universal prevention program will 
need to use ICTs in a similar way, suggesting that ICTs may enable important new 
service arrangements.  

Alcohol and Substance Misuse 

Universal prevention of alcohol misuse, particularly school-based interventions for young 
people, has been a promising area of research, though controlled trial evidence examining the 
role of ICTs remains sparse. The potential to generalize school-based programs at the unit level 
makes these types of programs uniquely appealing for the military context. There is promising 
early evidence to suggest that school-based interventions can be effective (e.g., Foxcroft and 
Tsertsvadze, 2011). However, few ICT-related randomized trials have been completed to date.  

One example worthy of highlight is a school-based online universal prevention program 
developed in Australia for cannabis and alcohol. This program, called Climate Schools (Teesson 
et al., 2014), has been shown in a large randomized trial to lead to improved outcomes at 6- and 
12-month follow-up (improvements in alcohol and cannabis knowledge, reduction in average 
weekly alcohol consumption, reduction in frequency of drinking to excess). The program was 
also accepted by teachers and students as a means of delivering drug education in schools 
(Newton et al., 2010) and showed reductions in risk factors associated with substance use in 
adolescents (Newton et al., 2014a). Preparations are now under way for controlled trial testing in 
the United Kingdom (Newton et al., 2014b).  

In general, randomized trials of computer-based prevention targeting substances other than 
alcohol appear promising, though perhaps not easily applied in a military context in which these 
drugs are illegal and likely to lead to initiation of separation proceedings rather than treatment. 
Wood et al. (2014) conducted a systematic review to examine evidence from programs to 
prevent substance misuse. A comprehensive search of eight literature databases identified three 
randomized trials evaluating computer-based programs to prevent or reduce use of drugs. These 
studies used a variety of intervention approaches, target groups, and settings. The studies found 
that universal drug prevention programs were effective in reducing the frequency of recreational 
drug use after 12 months but were not effective immediately after the intervention.  
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Intimate Partner Relationship Problems 

We were unable to identify empirical tests of ICTs designed for universal preventive 
interventions addressing general intimate partner relationship problems, such as marital quality 
or satisfaction with intimate partner relationships. However, there are studies of universal 
prevention for intimate partner violence (IPV), including one randomized preventive intervention 
trial. Braithwaite and Fincham (2014) completed this trial, comparing a computer-based IPV 
intervention called ePREP to an active relationship education program for married couples in the 
community. ePREP intervention reduced physical and psychological aggression among the 
couples (a 90-percent reduction in expected counts of physical aggression and a modest 
reduction in self-reported psychological aggression), and these gains were maintained at a one-
year follow-up assessment. This approach deserves further study and may offer an ICT-based 
universal prevention opportunity to reduce interpersonal violence among intimate partners when 
one or more individuals are serving in the military.  

Targeted Prevention 
Where universal prevention covers the entire population, targeted prevention focuses 

intervention on a particular subgroup of the population that is at increased risk for a condition. 
This type of prevention is also referred to as indicated prevention, meaning that the prevention is 
indicated by the subgroup’s elevated risk (e.g., people with a history of depression are at 
increased risk of future depression). A second reason to narrow the target is because an 
especially good intervention context exists. This selective prevention may involve primary care 
or certain workplace settings. For example, visiting primary care or working in a grocery store 
may not be a health risk factor, but these settings can present opportunities for preventive 
screening and referral based on identified risk.  

This section on the use of ICTs for targeted prevention will focus on targeted prevention 
programs that target subgroups at increased risk for adverse mental or behavioral health 
outcomes. Selective prevention, particularly that completed in health care settings or relying on 
screening with referral to health care, is addressed in the chapter on treatment. Table 2.1 offers 
some targeted prevention examples and the risk group and preventive goal potentially associated 
with each.  
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Table 2.1. Hypothetical Examples of Targeted Prevention 

Risk Group Intervention Preventive Goal 

Family history of depression Online depression education Early treatment-seeking 

Recent traumatic event Online therapy Reducing the onset or severity of 
PTSS  

Past victim of domestic violence Online education and assistance 
resources 

Reduced risk of future events 

Past citation for driving under 
influence of alcohol 

Online risk education Prevention of alcohol-related 
accidents and emergencies 

Wounded warrior caregiver Online caregiver support  Reduction in caregiver depression, 
anxiety, and absenteeism 

 

Targeted Prevention Applications for Specific Problems 

Depression 

Muñoz and colleagues have argued that the most feasible and resource efficient prevention 
programs for depression are those that target groups at relatively high risk for depression over 
the short term (Muñoz et al., 2010). Among the preventive interventions they highlighted as most 
promising are Internet-based therapeutic interventions, noting that there is “no reason to assume 
that they cannot be used as [targeted] preventive interventions” (Muñoz et al., 2010, p. 194). 
Among the preventive risk groups they identified as important targets are adolescents, 
postpartum women, persons with physical health conditions, caregivers, and those with 
subthreshold depression symptoms.  

These depression risk groups are relevant to targeted prevention of depression in the military. 
Adolescents comprise a large proportion of the Air Force. Late adolescence extends to 22 years 
of age, and in 2012, about 44 percent of active-duty enlisted airmen were 25 years old or less 
(DoD, 2013). Most military families have one or more members within the biological 
reproductive ages of roughly 15 to 49 years old, making the postpartum phase very common 
among military families. Many military families are likely to be caregivers for disabled children 
or other family members, friends, and “wounded warriors,” and some military units (e.g., 
Warrior Transition Units) are composed of service members benefiting from family and other 
caregivers.  

Another military-relevant target site for preventive work is the workplace. Dietrich et al. 
(2012) completed a systematic review of preventive workplace interventions for depression. This 
review sought studies of any preventive workplace interventions for depression, not specifically 
ICTs. The literature was searched through 2010, identifying 9,173 potential studies of workplace 
preventive strategies targeting depression. Only one study met their criteria for inclusion 
(Godard et al., 2006), and that study was not randomized, nor did it assess an ICT-based 
approach. The importance of this as an area for future military-specific ICT research is obvious.  
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There is some evidence that Internet-based behavioral programs targeting people with 
insomnia could offer promise for depression. Ritterband and colleagues (2009) recruited 
participants through non–health-care-based outreach and then randomized eligible participants to 
a nine-week structured behavioral Internet intervention for insomnia called SHUTi (Sleep 
Healthy Using the Internet, 2013) or a control condition. Participants in the SHUTi program 
experienced large improvements in sleep-related outcomes compared to those receiving the 
control condition—improvements that were sustained at six-month follow-up. Subsequent 
analyses found improvements in associated mental health symptoms and quality of life 
(Thorndike et al., 2013).   

Generally speaking, the empirical evidence for non–health-care-based targeted preventive 
interventions for depression remains unclear, despite the theoretical promise of this strategy. It is 
likely that this strategy will continue to be an active area of intervention development and 
experimental research in the future.  

Posttraumatic Stress Symptoms 

There has been considerable debate around the role of targeted posttraumatic stressor 
prevention measures. A convincing scientific literature now exists to suggest that early 
psychological debriefing (a strategy in which all individuals exposed to a traumatic event are 
provided individual or group psychotherapy designed to prevent subsequent psychological 
sequelae) is ineffective at best (Roberts et al., 2009). In some well-designed randomized trials, 
individuals who received early psychological interventions suffered worse outcomes than 
individuals who did not (Mayou, Ehlers, and Hobbs, 2000). These experimental findings suggest 
that an intense focus on traumatic events within days of the trauma may contribute to future 
psychological symptoms. It is unclear at this time what psychological help, if any, should be 
offered in the aftermath of traumatic events. Therefore, this is not a promising area for the mental 
health use of ICTs.  

Alcohol and Substance Misuse 

Alcohol is a major factor in IPV (Foran and O’Leary, 2008) and preventable fatal injuries, 
including suicide (Smith, Branas, and Miller, 1999). There are reasons to suspect that serious 
military career consequences may result in underreporting of alcohol misuse on routine screening 
(Santiago et al., 2010), yet studies suggest it may be the most common military behavioral health 
problem (Messer et al., 2004; Santiago et al., 2010). The use of single-session personalized 
feedback interventions without specific therapeutic guidance has been well studied in student and 
general populations (Riper et al., 2009). These interventions are feasible and offer a potentially 
cost-effective way of reducing hazardous drinking that may offer important utility in the military 
context. The Internet offers ample opportunities to deliver personalized feedback interventions 
on a broad scale, and problem drinkers find Internet-based interventions acceptable (Riper et al., 
2009).  
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Related to personalized feedback interventions are “social norms” interventions, which aim 
to reduce misperceptions among youths who participate in hazardous drinking regarding how 
their peers drink. One meta-analysis of social norms interventions for alcohol misuse found that 
web-based interventions were comparable to individual face-to-face methods and that both were 
“probably effective” in the short term. The authors speculated that web-based feedback probably 
offers a more favorable cost-to-benefit ratio for use as a targeted prevention measure (Moreira, 
Smith, and Foxcroft, 2009).  

A meta-analysis of computer-based approaches for alcohol and tobacco use led to an effect 
size of 0.2 for alcohol misuse and 0.14 for tobacco cessation (Rooke et al., 2010). These are 
small but potentially important effect sizes for use as a large-scale targeted preventive measure. 
This meta-analysis, which reviewed 42 effect sizes obtained from 34 studies involving 10,632 
participants, found that the level of therapist involvement did not predict treatment outcome, 
with studies involving minimal contact producing larger effect sizes than studies involving 
higher levels of contact. This finding is in contrast to the evidence pertaining to computer-based 
interventions for depression and anxiety; therapist contact with computer-based interventions for 
those conditions leads to better outcomes and adherence (Richards and Richardson, 2012). 
Finally, the study by Rooke et al. (2010) found no significant outcome differences in relation to 
treatment location, provision of normative feedback, availability of a discussion feature, 
inclusion of entertainment features, number of treatment sessions, or emphasis on relapse 
prevention.  

On the whole, targeted preventive measures using the Internet for at-risk drinkers appear to 
represent a promising ICT direction, though the evidence remains somewhat mixed.  

Intimate Partner Relationship Problems 

There is considerable interest in addressing the relationship of mental health problems and 
substance use with relationship difficulties, and intimate partner violence (IPV) in particular. 
Victims of IPV, particularly women victims, are at about double the risk for new onset of 
depressive symptoms, suicide attempts, and substance misuse compared to the general 
population (Devries et al., 2013). Furthermore, depressive symptoms among women are related 
to subsequent IPV (Devries et al., 2013). To prevent and reduce depression and associated 
sequelae, continued research is needed that evaluates IPV prevention strategies (Beydoun et al., 
2012). One meta-analysis showed improvements in substance misuse among women with a 
history of IPV who received preventive services (Fowler and Falkner, 2011). While the role of 
ICTs in prevention targeted to victims of IPV is less than clear, these findings, combined with 
the earlier findings suggesting that ICTs can help deliver universal prevention of IPV, make this 
strategy a particularly interesting area for future ICT application and program testing and 
development.  
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Behavioral Health Prevention Opportunities 
The existing evidence regarding both universal and targeted preventive interventions to 

reduce depression, PTSS, alcohol and substance misuse, and relationship problems is weak in 
two ways: 

1. There is little evidence for positive effects of interventions that adopt these strategies.  
2. Since few interventions have been tested experimentally, there is little evidence, 

either positive or negative, of the many potential interventions that could use these 
strategies. Moreover, the costs and potential harms of these interventions have 
generally not been investigated.  

What are the implications that this body of evidence has for the future of ICT applications in 
mental health?  

1. Data suggest that military resilience programs that target reductions in deployment-
related PTSS have made little impact, particularly when compared to the resources 
required to deliver them. There is no data to inform concerns that these programs may 
raise mental health stigma.   

2. Use of the Internet, computers, and smartphones for mental health education is 
important. Cautious expansion of educational approaches using increasingly 
ubiquitous tools seems reasonable, though evidence from rigorous studies is currently 
lacking.  

3. Several examples from school settings and the school-based prevention literature may 
present interesting analogies to the military and unit-based prevention efforts. These 
analogies may afford opportunities to translate evidence from universal preventive 
research in the general population into real-world military adaptation and use. It is not 
surprising that young military men and women face many challenges that are typical 
of civilians in their age group, including adolescent patterns of substance use, 
emotional distress, exposure to traumatic events, and relationship problems. 

4. Efforts to implement ICT-based universal preventive interventions might prioritize 
the problems of alcohol misuse and IPV. Universal prevention of depression, anxiety, 
and PTSS appears unlikely to offer easy gains or major dividends in the near term, 
and the risk is greater that resources programmed toward these latter problems will be 
resources lost.  
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3. ICTs in the Clinical Process 

In this chapter, we move from the application of ICTs to preclinical public health 
interventions to their application in the clinical process itself. For analytic purposes, we divide 
the clinical process into four stages of care that occur after an individual has been referred to a 
clinician, either for a particular condition that has been identified through screening or for 
general preventive care. The distinction between prevention, discussed in the previous chapter, 
and the clinical process, described here, is that the stages described here presume that an 
individual has come into contact with a clinical care provider.  

In the Waiting Room: Patient Education and Activation 

Interventions have been developed to target the time period between an individual’s referral 
to treatment and her or his initial face-to-face interaction with a provider. For instance, it is 
common for patients to complete checklists of their medical history, their current health status, or 
their health behaviors while they sit in the waiting room to see a clinician or at home prior to an 
appointment (Fann et al., 2009; Kobak et al., 1997). This information is then passed to the 
clinician, who can then be more efficient by focusing on specific issues of concern. With respect 
to behavioral health, patients may be asked to complete standard screening instruments for 
depression (Kim et al., 2011), relationship problems, suicidality, or substance misuse. 
Interventions during this stage aim to orient the patient to his or her health and health care and 
facilitate interaction with the provider, particularly when the actual time that a patient spends in 
face-to-face interaction with a provider is very brief.  

A number of potential applications of ICTs during the preclinical phase have been described 
in the literature, although actual testing of these applications is quite limited (Fann et al., 2009; 
Lawrence et al., 2010; Kim et al., 2011). Some applications are as simple as filling out a standard 
checklist using a secure smartphone app or website, which automatically transmits the data to the 
provider’s office in advance of the appointment (Fann et al., 2009). More sophisticated 
applications could use the unique features of the smartphone to collect data that would otherwise 
be very difficult to collect, such as multiple assessments taken over time that would provide 
more detailed and clinically relevant information. For instance, patients concerned with insomnia 
could record their sleep habits (actively or passively) for a period of time prior to the 
appointment.  

Behavioral health interventions during the preclinical period have received particular 
attention because of the concern that many patients may be reluctant to discuss behavioral health 
problems with their clinicians. In fact, there is concern among researchers that simply filling out 
a screening instrument and sharing the results with the provider may not be sufficient to 
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overcome to barriers to help-seeking for such stigmatized problems as depression. To improve 
the likelihood that patients will discuss behavioral health problems with their health care 
providers, interventions that focus on “patient activation” or “patient engagement,” a 
combination of psycho-education and coaching, have been developed. These programs aim to 
empower patients as advocates for their own care by providing information on clinical options 
tailored to their current health status (Bell et al., 2010). For instance, Kravitz et al. (2013) tested 
an interactive multimedia computer program (IMCP) that integrated a screening instrument for 
depression with psychoeducational content tailored to the individuals’ screening results. The 
IMCP was provided to patients in the waiting room prior to a visit with a primary care clinician. 
Depressed patients who received the IMCP were more likely to receive a medication 
consultation or a referral to mental health specialty care than were control patients.  

In the Doctor’s Office: Enhancing the Clinical Encounter 
The next phase in the clinical process is the actual interaction between the clinician and the 

patient. ICT applications in this phase fall into three categories:  
• clinical decision support 
• telemedicine 
• ICT-based treatments.  

Each of these applications takes advantage of different information technologies that have 
become common in medicine, and each has distinctive goals:  

• Clinical decision support tools make use of electronic health records to provide clinicians 
with information to assist in diagnosis or treatment. The health records can integrate 
information across time and across multiple providers, which makes them particularly 
useful for patients with complex medical needs that include behavioral health conditions.  

• Telemedicine uses videoconferencing technology to allow clinicians to examine and even 
treat patients remotely. Methods for delivering behavioral health care via telemedicine 
have been in use for several decades, and new methods, making use of new technologies, 
are being continuously introduced.  

• ICTs using smartphones or other Internet-connected devices have also been developed to 
provide treatment directly to patients, potentially obviating the need for a face-to-face 
encounter with a provider altogether.  

In this section we review recent literature on each of these approaches.  

Decision Support 

Computerized clinical decision support (CCDS) systems are methods for using electronically 
stored health information, primarily patients’ medical records, to provide information to 
clinicians that will enhance their ability to make evidence-based clinical decisions (Musen, 
Middleton, and Greenes, 2014). Their goal is to utilize information to improve the quality and 
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efficiency of clinical care. For instance, CCDS systems have been studied and used to assist 
clinicians with diagnosis, identify potential drug–drug interactions (Wright et al., 2012), remind 
clinicians to address particular issues (Romano and Stafford, 2011), and provide treatment 
checklists (Cannon and Allen, 2000). Despite the initial promise that these computerized systems 
appeared to offer, evidence gathered from research over the past 30 years has been mixed. 
Reviews of studies of CCDS systems have generally found evidence of positive effects on some 
clinical process outcomes, such as improvements in screening rates, but little evidence of 
positive effects on patient outcomes (Garg et al., 2005; Bright et al., 2012; Jaspers et al., 2011; 
Damiani et al., 2010; Wears and Berg, 2005). In particular, CCDS systems appear to have the 
most positive impact in clinical settings where the amount of information on which decisions are 
based is small, such as drug ordering or preventive care reminders (Jaspers et al., 2011).  

Within mental health, there has been extensive interest in applying CCDS systems in a 
number of arenas, including care for complex patients with comorbid physical and mental health 
conditions (Woltmann et al., 2011), child psychiatry (Co et al., 2010), and treatment of common 
mental health conditions in primary care settings (Rollman et al., 2002). Evidence that these 
systems can, on their own, improve outcomes for treatment of mental health conditions in 
primary care is weak (Gilbody et al., 2003). For instance, one of the earliest trials of this 
approach examined a system that used an electronic health record to provide feedback and 
treatment advice on depression treatment to primary care clinicians. Patients who screened 
positive for depression and were randomized to this intervention were not more likely to receive 
guideline-concordant care or have better depression outcomes than similar patients randomized 
to usual care (Rollman et al., 2002). However, CCDS systems have played important roles as 
components of comprehensive behavioral health care models for primary care (Powell et al., 
2012). For instance, the IMPACT model, which has been shown to improve depression outcomes 
for older adults by providing care management in primary care clinics (Unützer et al., 2002b), 
makes use of a web-based decision support system (Unützer et al., 2002a).   

CCDS systems have also been developed to promote the use of brief interventions for alcohol 
misuse. Brief interventions aim to alter the course of alcohol misuse by providing focused 
counseling to patients at high risk for alcohol-related problems, frequently in an emergency room 
following an alcohol-related medical emergency. Studies have found that brief interventions, 
usually counseling sessions in which a clinician discusses the potential long-term consequence of 
alcohol misuse, are effective in reducing long-term alcohol misuse trajectories (Bien, Miller, and 
Tonigan, 1993). An RCT conducted in the U.S. Department of Veterans Affairs (VA) system 
found that use of brief interventions increased significantly when an electronic clinical reminder 
to provide them was introduced into the electronic health record (Lapham et al., 2012).  

Another potentially important innovation that aims to improve clinical decisionmaking 
through information technology is the integration of electronic health records through a health 
information exchange (HIE). The need for an HIE grows out of fragmentation within the health 
care system that creates barriers to the exchange of information between providers. For instance, 
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historically, no medical information has been shared between the DoD and VA health systems, 
so that clinicians seeing patients in the VA system had no direct access to the medical records on 
their patients covering their time in active-duty service. A new HIE system called the Virtual 
Lifetime Electronic Record, which combines DoD and VA medical records into a single system, 
is currently being deployed across the VA system (Byrne et al., 2014).  

Telemedicine 

Telemedicine has been used to provide mental health care (i.e., telemental health care) 
remotely for well over 50 years (Hilty et al., 2013) and is currently in use routinely in some 
military health settings. Research has demonstrated that care provided by video link is equally as 
effective as care provided in person and that it is acceptable to both clinicians and patients. The 
American Telemedicine Association (Yellowlees et al., 2010; Turvey et al., 2013) and the 
American Association of Child and Adolescent Psychiatry (Myers et al., 2008) have developed 
guidelines for telemental health. With respect to specific disorders, studies have found 
telemedicine to be effective in providing care for depression (Fortney et al., 2013; Fortney et al., 
2007; Ruskin et al., 2004; Moreno et al., 2012), PTSD (Frueh et al., 2007; Morland et al., 2010; 
Germain et al., 2009), and substance misuse (Frueh, Henderson, and Myrick, 2005). Given the 
extensive literature on telehealth and its current use in the Air Force (Swigert et al., 2014; 
Woodson, 2014), we focus here on two recent extensions of telemental health practice: 
smartphone-based videoconferencing and online chat. 

The video capacity of smartphones allows for remote face-to-face contact between clinicians 
and patients, which could be used to provide or support mental health treatment (Chan et al., 
2014). The increasing sophistication of free smartphone apps, including assurance that they meet 
federal government standards for secure transmission of protected health information, promises 
to make these methods more widely used in the future. While there is no reliable information on 
the extent to which smartphones are currently being used for this purpose, many private 
psychotherapists advertise their ability to provide care via smartphone. In addition, the nonprofit 
organization Give an Hour, which connects service members and veterans with free mental 
health care, offers services using Google Hangouts, a popular, free smartphone video 
conferencing app.  

Online chat, or, more specifically, individual synchronous online chat counseling and 
therapy, has also become widely available in recent years through numerous online-based 
private-sector providers (Dowling and Rickwood, 2013). While online chat provides 
convenience and privacy because it can be used almost anywhere, research evidence concerning 
the therapeutic efficacy of chat is very scarce. A review published in 2013 found only six studies 
assessing the efficacy of chat. Although the results demonstrate the feasibility of online chat as a 
therapeutic modality, none of the studies make strong comparisons (e.g., with randomization to 
intervention and control conditions) between therapy delivered by chat and therapy delivered by 
other methods (Dowling and Rickwood, 2013). Potential risks to confidentiality of treatment that 
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is not face to face and that may be stored without participant knowledge on an Internet device 
should also be considered.  

ICT-Based Treatments 

ICTs are also being developed as the primary modality of behavioral health treatments. These 
ICTs may involve some interaction with a clinician, but the clinician’s role is clearly 
supplemental to the ICT itself, through which the primary treatment is administered. In fact, the 
first computerized behavioral health treatments were developed in the 1980s and 1990s, prior to 
broad access to the Internet, and some of the current leaders in this area are updated versions of 
those original computer-based programs that now take advantage of current technologies (Pelosi 
and Lewis, 1989). The programs utilize technology in combination with traditional face-to-face 
treatment in a number of different strategies; some involve virtually no clinician input, some 
involve clinicians at the start of treatment, and some require clinicians to provide substantive 
feedback, in real time or asynchronously through email, as part of the treatment process 
(Richards and Richardson, 2012; Barak et al., 2008).  

 These ICTs promise several distinct advantages over traditional face-to-face treatments. 
First, they dramatically reduce the need for professional time, thereby reducing the cost of 
providing care. Second, since the interaction with the clinician is also electronic, usually through 
text or email, ICTs dramatically expand the geographic reach of treatment systems. ICTs may be 
particularly valuable in rural or remote areas where treatment infrastructure does not exist. Third, 
ICTs make treatment more convenient by removing the need for appointments and the need for 
the provider and patient to be together at any particular point in time.  

At the same time, ICT behavioral health treatments also face a number of challenges, some 
of which are shared by traditional face-to-face treatments. Most important among these is 
treatment dropout. Evidence suggests that when ICTs are provided to a general population, their 
uptake is low, and most people who begin a course of ICT treatment do not continue long 
enough to receive clinical benefit (Christensen, Griffiths, and Farrer, 2009). Adherence to 
treatment over time may be higher among patients with strong motivations to pursue treatment 
and may be improved through further technological enhancements to the treatment programs, 
such as reminders, incentives, or direct clinician involvement.  

 Most Internet-based treatments that have been developed and tested scientifically are based 
on cognitive behavioral therapy (CBT). Traditional face-to-face CBT is the most intensively 
studied psychotherapy, and it has been found to be effective in treating anxiety and depressive 
syndromes and a broad variety of related syndromes in hundreds of randomized clinical trials 
(Hofmann et al., 2012; Hunsley, Elliott, and Therrien, 2014). For instance, a review conducted in 
2012 found 269 meta-analytic studies of CBT published since 2000 (Hofmann et al., 2012). The 
most commonly studied applications were to anxiety and depressive disorders, but meta-analyses 
have also been conducted to assess the efficacy of CBT for substance use disorders, 
schizophrenia and other psychotic disorders, bipolar disorder, eating disorders, insomnia, 
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personality disorders, anger and aggression, criminal behaviors, general stress, distress due to 
medical conditions, chronic pain, and chronic fatigue (Hofmann et al., 2012). CBT aims to 
alleviate psychological symptoms by teaching patients skills that enable them to avoid 
maladaptive cognitions. Internet CBT (iCBT) teaches the skills taught in traditional CBT through 
a mix of informational slides and videos accessible over the Internet (Hedman et al., 2011). 

A course of iCBT consists of online classes or self-administered sessions, typically fewer in 
number than would generally be expected in a course of traditional CBT. The many iCBT 
programs that have been developed vary with respect to a number of important design factors. 
Most importantly, they vary in the extent to which a clinician is involved in the treatment. Some 
iCBT programs are completely self-guided, meaning that there is no clinician input into the 
treatment process. Others involve minimal clinician involvement, often at the beginning of the 
treatment to provide screening and orientation, and others involve more extensive clinician 
involvement throughout the treatment, usually providing feedback to patients on their homework 
assignments. Clinician feedback is generally provided via email, although some programs 
include real-time communication between patients and clinicians (Richards and Richardson, 
2012). To date, iCBT has been tested in clinical trials to treat depression, panic disorder, social 
phobia, PTSD, generalized anxiety disorder, obsessive-compulsive disorder, eating disorders, 
health anxiety, chronic pain, tinnitus, irritable bowel syndrome, sexual dysfunction, cannabis 
use, nicotine addiction, pathological gambling, and nonspecific distress (Hedman et al., 2011). 

Findings from RCTs of iCBT have generally been favorable. Richards and Richardson 
(2012) conducted a meta-analysis of 19 RCTs of iCBT treatment for depression and found that, 
on average, the treatments reduced depressive symptoms by over half a standard deviation, an 
effect considered moderate in size (effect size d = 0.56, p < 0.001) (Richards and Richardson, 
2012). In this study, the estimated impact of iCBT was larger for those programs that involved 
clinicians in the treatment process (effect size d = 0.78) than for those with no provider support 
(effect size d = 0.36). Hedman et al. (2011) reviewed iCBT treatments for a broader range of 
clinical syndromes and found large positive effects for treatment of depression, anxiety 
disorders, severe health anxiety, irritable bowel disorder, female sexual dysfunction, eating 
disorders, cannabis use, and pathological gambling. Smaller positive treatment effects were 
found for a range of other clinical applications.  

Studies that have compared iCBT with traditional CBT have generally found similar positive 
effects on clinical outcomes. Hedman et al. (2012) reviewed 12 RCTs that compared the effects 
of these two treatment modalities and found no significant difference between them (Hedman et 
al., 2011). The same finding was reported in another review (Andrews et al., 2010). However, 
there is good reason to be cautious about this particular finding. Studies may have small sample 
sizes that prevent well-powered comparisons of treatment effects between these two treatment 
modalities. In addition, given the variation in treatment effects within iCBTs based on the extent 
of clinician involvement (Richards and Richardson, 2012), it is likely that face-to-face CBT may 
be more effective than many types of iCBT against which it has not been directly compared in 
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the literature. A review by Newman et al. (2011) suggests that iCBT with low involvement of 
clinicians may be more appropriate for motivated patients with anxiety disorders, while iCBT or 
face-to-face CBT may be more appropriate for patients with lower motivation or more serious 
disorders, including depression.  

We include a further cautionary note regarding attrition from web-based treatment programs, 
including iCBT. In clinical trials, attrition from iCBT is similar to that from in-person CBT (van 
Ballegooijen et al., 2014). However, clinical trials are likely to include highly motivated patients 
who have sought and made contact with medical treatment and research teams that work hard to 
keep patients in treatment over time. If the target population of Internet programs includes 
individuals who would not otherwise have access to treatment, then they are not well represented 
by these samples. The problem of attrition from Internet-based treatments has been widely 
recognized in the literature (Christensen and Mackinnon, 2006; Eysenbach, 2005), particularly 
for programs that are simply made available online without clinician involvement (Christensen, 
Griffiths, and Farrer, 2009; Kelders et al., 2012).   

In Treatment: Improving Adherence to Treatment 
One of the most important areas of ICT development in medicine has been in applications 

that supplement, rather than replace, existing in-person treatments using smartphones and other 
Internet-based technologies (Clough and Casey, 2011b; Clough and Casey, 2011a; Boschen and 
Casey, 2008). These approaches make use of the unique values of both face-to-face interaction 
with a clinician and frequent information exchange using ubiquitous technology at the same 
time. Treatment adherence, defined as “the extent to which a patient acts in accordance with the 
prescribed interval, and dose of a dosing regimen” (Dayer et al., 2013, p. 172), is a primary 
target in this area. This type of application is particularly relevant for behavioral health because 
of the very high level of dropout from traditional treatments and because of the need for patients 
to be continuously engaged in their treatment over an extended period of time to achieve positive 
clinical results.  

Medication Adherence 

Across health conditions, the proportion of patients who adhere to medication regimens is 
about 50 percent (Haynes, McDonald, and Garg, 2002). Designers of smartphone applications 
have focused on developing apps to remind people to take their medication; a review of app 
marketplaces conducted in August and September 2012 found 147 distinct apps for medication 
reminders (Dayer et al., 2013). There is strong evidence that these apps are acceptable to patient 
populations (Miller and Himelhoch, 2013) and to clinicians (Kuhn et al., 2014). However, there 
remains a great deal of uncertainty regarding the extent to which the apps would be used, even 
when offered. For instance, in a study of a medication reminder app offered by a health system to 
its enrollees, fewer than 30 percent of individuals who downloaded the app and agreed to have 
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their use of it monitored used the app at least once a week for four weeks or more (Becker et al., 
2013). Moreover, use was more common among older patients with severe medical conditions, 
such as cancer, heart disease, or a history of organ transplant, than among younger, healthier 
patients similar to the Air Force population.   

Adherence to Psychological Treatments 

While medication reminders are a straightforward and relatively simple function for 
smartphone apps to fill, there are also many attempts to apply ICTs as adjuncts to more complex 
psychological treatments (Boschen and Casey, 2008; Robertson et al., 2006). These ICT 
applications aim to improve adherence to treatment by maintaining communication between 
patient and therapist between sessions—e.g., using text messages or email (Aguilera and Muñoz, 
2011; Murdoch and Connor-Greene, 2000)—and enabling patients to complete therapeutic 
homework assignments with a phone or computer so that they were transmitted directly to their 
therapists (Clough and Casey, 2011b; Clough and Casey, 2011a).  

In many regards, these ICTs are natural extensions of established, evidence-based practices 
that have contributed to considerable advances in convenience for both patients and therapists. 
Both patients and therapists report high levels of comfort using them and are more likely to find 
them acceptable than online treatments. For instance, a study of marriage and family therapists 
found that while about three-fourths felt very uncomfortable using the Internet as the primary 
mode of treatment, only about one-fourth felt very uncomfortable with the Internet as a 
supplement to in-person treatment (Hertlein, Blumer, and Smith, 2014). In a pilot study of 
patients with PTSD, the large majority were comfortable with monitoring of symptom change 
over time after hospitalization via text message (Price et al., 2014). In the RAND survey of 
airmen mentioned at the beginning of Chapter 1, 46 percent of airmen reported using ICTs to 
access mental health information (Miller et al., 2014).  

Research on the effectiveness of treatment adherence apps suggests some promising effects, 
but more research is needed to develop strategies for specific disorders and populations. A 
systematic review conducted in 2013 found 59 clinical trials of mobile technologies to improve 
chronic disease management. However, only four of these trials met high standards of evidence 
for treatment efficacy, including a low risk of bias in the results (Free et al., 2013). The main 
focus of the high-quality clinical trials was in patients with very serious illnesses—e.g., 
management of HIV disease and post-transplant health status, and the tested apps showed 
positive effects. However, this evidence should also be considered against some negative 
evidence. A recent clinical trial that aimed to improve adherence to psychotherapy found that 
texted appointment reminders had no effect on whether patients showed up for their 
appointments (Clough and Casey, 2014).  
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Maintaining Treatment Gains over Time 
It can be challenging to maintain gains made in treatment over the long term. ICTs provide a 

means for delivering supplemental treatments after formal treatment has ended (Clough and 
Casey, 2011b; Price et al., 2013). These approaches are generally at a low level of intensity with 
minor involvement of clinicians. However, they may be sufficient to help former patients 
maintain their well-being and avoid relapse of acute illness. Studies have examined online chat 
groups (Golkaramnay et al., 2007), text and phone support (S. Bauer et al., 2012; Robinson et al., 
2006), and phone-based monitoring (McKay et al., 2010) to address a range of moderate to 
severe mental health problems. None of these approaches have been tested in randomized trials, 
but acceptability and adherence have been high. Interventions in this category have tended to 
focus on patients with serious psychopathology, such as patients being discharged from inpatient 
treatment, patients with eating disorders, and patients with alcohol dependence.  

Clinical Opportunities for Behavioral Health 

Many ICT applications have been proposed, and many are currently being developed. This is 
a fast-moving area of technology development, and the research that can provide direction is not 
keeping up with the pace of change. But it is an area in which mental health providers need to 
stay apprised of advancements, as we expect continuing developments. Though there is a large 
literature, the literature includes a very high proportion of descriptive papers, reviews, and non-
controlled studies, so conclusions are hard to draw. For instance, the review of smartphone apps 
for mental health care by Donker et al. (2013) started with over 5,000 abstracts and found only 
eight controlled studies, and most of those were of low quality. Most studies with controls are of 
low quality because they do not randomize individuals to treatments, a crucial methodological 
consideration when judging the validity of study findings. Also, program developers often 
conduct these studies and have a clear interest in their success. There is a high likelihood that 
negative studies are not published (“file drawer bias”). The weak state of the scientific evidence 
despite the seemingly large size of the related literature has been noted in recent publications 
(Tomlinson et al., 2013).  

The lack of solid research evidence to date should not be mistaken, however, for a lack of 
promise for the Air Force. ICTs provide an obvious advance in convenience for both providers 
and clinicians in certain common situations in which they carry very low risk. The frequent 
moves and inflexible schedules of Air Force personnel may make these features of ICTs 
particularly valuable in the Air Force context. In particular, simple but reliable methods for 
patient-clinician communication between therapy sessions appear to be a promising avenue. 
Similarly, the established value of iCBT may have a clear role to play in the Air Force context. 
While there may be no off-the-shelf products that the Air Force can simply purchase and 
implement, the successes in these areas demonstrated in the literature suggest that they should be 
priority targets for Air Force efforts.  



 27 

A persistent issue with technology development and research on ICT applications is the 
granular level of ICT innovations. ICTs tend to be developed to address needs that arise within 
particular health systems and for specific target populations. Success may not translate to the 
military health systems or to the priority Air Force mental health problems. For this reason, 
development of a strategy for ICTs should start with a detailed understanding of the intended 
target use. For instance, uptake of an ICT may be very low when considered as a proportion of 
the entire Air Force population. However, if effectively targeted to a population in need, such as 
Air Force personnel who change station while in treatment for depression, then even very low 
uptake may be justified.   

Finally, mental health care occurs as part of a complex health system and within a complex 
military context, both of which include many moving parts. While the incremental advances in 
convenience provided by ICTs may not register in research studies as improvements in clinical 
outcomes, their positive impact on treatment processes may represent valuable contributions to 
the treatment system.  
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4. Conclusions and Recommendations 

ICTs offer a wide range of promising innovative modalities for improving mental health care, 
but the research evidence regarding their effectiveness is limited with respect to most of the 
proposed applications of ICTs and the extent to which the evidence that does exist is 
generalizable to the Air Force population and context. Therefore, a cautious approach to 
adoption and implementation in the Air Force is recommended because of concerns for efficient 
use of resources, as well as the safety and privacy of airmen. Although the existing literature is 
large, few publications bring empirical evidence to bear. As a result, there are few replicated 
results in the areas of greatest potential Air Force impact or concern. While a primary concern of 
the Air Force lies in ICT applications that extend the reach of mental health services to airmen 
who would not otherwise have access to care, evidence in the scientific literature on universal 
and targeted prevention programs using ICTs is extremely limited. Existing studies are limited 
by lack of reporting of costs and adverse events, marked intervention heterogeneity, and 
inconsistent results. The best-studied areas involve the use of ICTs to improve services to 
persons already in clinical treatment, a clinically significant but small population subgroup.  

Constructive lessons and opportunities emerge from the available literature, however, and in 
this chapter we suggest responsible strategies and domains for evidence-informed 
implementation of behavioral health ICTs in the Air Force. Our recommendations in this regard 
emphasize precision over speed—successive, incremental gains and a program of measurement-
based implementation and process and outcomes monitoring rather than urgent dissemination. 
The intended result is small but regular gains in efficiency, effectiveness, safety, and reach of 
preventive and clinical mental health services to airmen and their families. 

Answers to Research Questions 

This literature review was motivated by four research questions stated in the introductory 
chapter. Prior to offering recommendations based on the overall literature review, we address 
each of those questions below: 

 
1. Can mental health care providers use ICTs to improve the quality and effectiveness 

of the care they provide to their patients? 
Although the use of ICTs to enhance mental health treatments is frequently mentioned in the 

literature, we did not find empirical studies that demonstrate positive effects of ICT use on 
quality or effectiveness. However, the lack of studies in this area should not be interpreted as 
negative evidence. At this stage in the rapid development of clinical technology, there are many 
new ways that ICTs can be used to supplement the traditional in-person clinical process, 
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including recording of homework, appointment reminders, access to crisis intervention, and 
monitoring of sleep, but these functions have yet to be integrated into robust and testable models 
of clinical care. Evidence of efficacy of ICT-based treatments, in which treatment is moved 
entirely to an ICT modality, suggests that the more modest uses of ICTs as supplements to 
traditional care are feasible and promising.  

 
2. Are there some types of problems better or equally addressed through ICTs and 

some that should only be done face to face?  
Research directly comparing in-person treatment to ICT-based treatment has not been 

conducted for most treatment approaches. The major exception to this rule is ICT-based 
treatment for depression with CBT, where treatment effects in studies of ICTs are similar to 
those using in-person treatment. However, whether these results can be maintained in practice 
with primary care clinical populations remains unknown.  

 
3. Can ICTs improve patient adherence to mental health treatment? 
Although existing research does not rule out this possibility, there is not strong evidence that 

existing ICTs have been successful in improving patient adherence to treatment, a long-standing 
problem in behavioral health. Three specific points are worth mentioning in this regard. First, 
studies of medication adherence have shown positive effects of ICTs, but the target of this 
research is very different from the Air Force population. Medication adherence is generally 
studied in older populations, whose cognitive limitations, social isolation, and complex medical 
conditions make them quite different from the Air Force population. Second, adherence to iCBT 
is itself quite problematic, with very high rates of dropout. Stand-alone ICT-based treatments are 
unlikely to result in greater patient adherence. Third, evidence from studies of clinical reminders 
suggests that they do not have effects on quality of care. However, there is a gap in the literature 
with respect to use of ICTs to maintain communication with patients and affect their 
decisionmaking regarding treatment adherence.  

 
4. Have care options through ICTs enabled mental health professionals to provide care 

for individuals who otherwise would not have been willing to obtain face-to-face 
counseling? If so, what do we know about those individuals’ demographic 
characteristics, diagnoses, and hurdles to receiving face-to-face care? 

Telemedicine and ICT-based treatments provide an alternative modality for behavioral health 
care to individuals who would otherwise not have access to care, particularly those in rural or 
remote areas. However, critical information on the impact that ICTs can have in expanding 
utilization of behavioral health treatments is lacking. While promising, some caution is 
warranted because of low uptake of treatments. Impacts of ICTs on treatment utilization should 
be closely monitored over time.  
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General Recommendations 
1. The Air Force should develop and adopt a coordinated interdisciplinary strategy for 

behavioral health ICT implementation. Just as important as the question of which ICTs 
should be used and how and where to use them is the strategy employed for managing 
emerging health technologies. An Air Force strategy should be developed that makes use 
of an interdisciplinary mix of professionals with behavioral health, public health, 
information technology, mental health measurement, and health communications 
expertise. In addition, efforts to externally contract much of the ICT development and Air 
Force adaptation will likely require special contracting expertise in one or more of these 
other interdisciplinary domains to ensure that the right requirements are properly 
articulated, defined, and reassessed over time, in accordance with incremental and 
evolving Air Force goals.  

An appropriate Air Force strategy will involve specific areas of importance and 
emphasis, criteria for deciding when a tool meets safety and implementation assessment 
standards and when it is ready for field implementation, appropriate intervals for 
reassessing ICT success and safety against previously articulated standards, how and 
when to field subsequent design or measurement modifications, and when to pull or 
modify the tool for lack of impact or adequate safety.  

2. The Air Force should develop standards and objectives for adaptation of ICTs to 
the unique Air Force context and implement a method for determining when the 
standard has been met before fielding a given ICT. ICTs will continue to play a highly 
visible and public role in the health assistance available to airmen and their families. The 
visibility of this role will only increase over time. For the safety and effectiveness of the 
tool as tested in nonmilitary settings to generalize to the military context and population, 
careful field testing and adaptation of an ICT is necessary to reduce unintended 
organizational and health consequences and maximize benefits for the intended 
populations and individuals (Weinick et al., 2011).  

3. Air Force behavioral health ICTs should be designed for monitoring aggregate use 
and intervention outcomes, including adverse or unintended effects. An advantage of 
ICTs apart from their potential to improve health and prevent health problems is the 
potential for transparent, built-in measurement features. An example to date is the 
assessment tool built into the comprehensive resilience programs that the services have 
implemented. The Air Force should remain mindful that behavioral health ICTs are 
medical devices. In a manner consistent with continuous quality improvement programs 
in the clinical service delivery domain, establishing the ongoing safety and effectiveness 
of these ICT-based programs of care is necessary for ongoing, responsible use.  

ICTs and Behavioral Health Prevention 
In most cases, the level of evidence from published and scientifically valid research trials 

supporting the preventive use of ICTs for depression, anxiety, PTSS, alcohol misuse, and 
relationship problems is sparse. Moreover, studies that have been completed consistently fall 
short in the need to assess and report adverse outcomes. Nonetheless, some opportunities exist.  
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Education efforts are generally seen as a public good, and the demand for efficacy and safety 
data is low. Accordingly, efforts to use the Internet, smartphone apps, and similar technologies to 
increase Air Force and family member understanding of mental health issues and reduce the 
mystery and stigma that surround them are responsible and well advised. These efforts should be 
considered against the level of resources necessary to sustain them, given that wide 
implementation of expensive but ineffective technologies represents a public harm, since these 
resources could in theory be diverted to projects and interventions that offer more clearly defined 
benefits to the Air Force and to society.  

There is little scientific reason at present to recommend more active ICT-supported 
psychosocial programs of resilience or prevention of PTSS, depression, or anxiety. Existing 
efforts are resource intensive, and available evidence suggests that they offer no demonstrable 
benefit; some have suggested that resilience programs in particular may only increase mental 
health stigma (Smith, 2013; Eidelson, Pilisuk, and Soldz, 2011). The picture is a little more 
optimistic with regard to universal and targeted prevention of alcohol misuse and IPV. In both of 
these areas, there is school-based research that supports the effectiveness of preventive programs 
among in-school adolescents. Given the relative youth of the Air Force population and 
opportunities to implement school-based interventions at an analogous unit-based level, this is an 
area for future Air Force adaptation, research, and implementation. Victims of IPV are at risk for 
depression, anxiety, PTSS, suicide attempts, and alcohol misuse. There may be unique non–
health-care-based opportunities to provide airmen and spouse victims of IPV with ICT-based 
prevention efforts.  

Other preventive recommendations follow.  

1. If the Air Force introduces ICTs for prevention, this should be done after careful 
review of existing ICTs provided to airmen across DoD, the various services, and 
supporting private organizations to harmonize efforts with existing programs. There 
are currently ongoing efforts to develop and use ICTs for preventive purposes at a variety 
of military (e.g., the National Center for Telehealth and Technology), governmental (e.g., 
VA, the Substance Abuse and Mental Health Services Administration), and private 
organizations (e.g., Military OneSource, Give an Hour). The potential to learn lessons 
from existing efforts is great, and the potential for duplicated effort unless careful review 
occurs is significant. At present there is apparently no single comprehensive list of either 
preventive behavioral health programs or current ICTs available or in use that can serve 
those purposes. 

2. The Air Force should seek and collate aggregate search engine data from Air Force 
and DoD websites aiming to provide preventive assistance to airmen and their 
families. Our preliminary efforts to assess search engine results from various sources 
within DoD and private organizations suggest that it is challenging for military agencies 
to obtain timely or ongoing results of search engine searches. Common search terms used 
can inform Air Force medical leaders of emerging topics of interest to airmen and family 
members. This information may be used to suggest to Air Force leaders ways of 
improving their web presence over time (e.g., focusing on new educational topics of 
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population interest, removing or revising old topics that are no longer relevant). Evidence 
to support this approach is currently lacking, but efforts in this regard may offer a simple, 
low-cost, and beneficial way of enhancing web-based information resources for airmen 
and their families. 

3. The Air Force should not use ICTs for the purpose of targeting traumatized units or 
individuals for “critical incident stress debriefings” or “psychological debriefings.” 
Extensive research in this area is clear. These interventions, particularly when 
compulsory or otherwise mandated, do not prevent PTSS. While, to date, there are no 
randomized trials that have tested ICTs for prevention of PTSS using a targeted briefing 
methodology, there is little reason to suspect that available ICTs offer any new way 
forward in this preventive area.  

4. The Air Force should consider use of ICTs offering Internet-based personalized 
single-session feedback for airmen at identified risk for alcohol-related incidents 
(e.g., past alcohol-related Uniform Code of Military Justice violation, infraction for 
driving under the influence of alcohol). Given the high prevalence of alcohol misuse 
and its links to multiple disciplinary and mental health problems, the use of ICTs to 
expand access to effective targeted prevention programs is a strategic choice. Studies of 
targeted prevention of alcohol problems using single-session feedback show effectiveness 
in young adults. The Internet offers low-cost opportunities to deliver this preventive 
intervention in ways that are potentially inexpensive and accountable and can be 
monitored for ongoing effectiveness.  

5. The Air Force should consider the use of ICTs for universal and targeted prevention 
efforts relating to IPV. Approximately half of airmen are married, and a much larger 
proportion are involved in intimate partner relationships. At least one universal 
preventive model, ePREP, has been carefully studied and has been shown to be effective 
for preventing IPV. Less clear but important are future Air Force efforts to target victims 
of IPV for interventions that aim to prevent future depression, anxiety, PTSS, and alcohol 
and other substance misuse. While this remains an experimental way forward, there is 
some early evidence of the importance of targeted prevention of IPV, and studies to 
explore the role of ICTs for targeted prevention in victims of IPV would appear well 
directed.  

ICTs and Behavioral Health Treatment Processes 

The role of ICTs in the process of clinical care for mental health and substance misuse is 
rapidly growing. Some of these applications are backed by substantial evidence of efficacy, but 
research lags behind the pace of innovation. Most of the applications of ICTs have not been 
investigated using rigorous tests of efficacy. However, the mere absence of positive evidence of 
efficacy does not imply that these ICTs should be discouraged, particularly if they provide some 
obvious gain in efficiency or convenience for patients in the context of an already proven 
treatment, such as CBT. As with some universal prevention efforts, the likelihood of harm is 
low, and the primary concerns are with the quality of the intervention and with opportunity costs 
of investing resources in training and technology required to offer the ICT-based intervention.   
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Given the expectation of continuing rapid change in this area in coming years, one goal of 
Air Force policy should be to provide some guidance to airmen and their clinicians regarding 
which of the thousands of ICTs available are of sufficient quality and reliability to warrant use in 
clinical treatment. In some cases, the Air Force may identify specific ICT-based treatment 
programs in the interest of consistency across providers. For instance, it may be efficient to 
choose a single iCBT program that would be used across the Air Force. In other cases, providers 
may benefit from guidance on a variety of available ICTs from which they might choose to meet 
the needs of particular patients. For instance, patients may benefit from having a variety of 
smartphone apps for medication reminders available to them.   

As with ICTs for prevention, the development of policies and recommendations for specific 
ICTs in this domain should involve input from clinicians and patients; consideration of the 
specific context of the Air Force as it relates to mental health treatment; and close monitoring of 
uptake, usage, and satisfaction with ICTs over time. In particular, we recommend adoption of 
ICTs for three specific purposes:  

1. The Air Force should adopt an Internet-based treatment program for depression 
and anxiety, with tailoring to the Air Force population. The evidence regarding the 
efficacy of Internet-based CBT is strong and consistent across multiple studies. An iCBT 
program could fill an important niche in the mental health care delivery system in the Air 
Force by providing a treatment option for airmen who are remote from treatment, highly 
mobile, or concerned about the stigma of attending a mental health clinic. If a decision is 
made to adopt an iCBT program, the Air Force will need to make several additional 
decisions regarding the selection of the specific program, the amount of clinician 
guidance that would be involved, the sites in which it would be recommended (e.g., 
publicly, in primary care, or in mental health specialty care), and the amount of tailoring 
to the Air Force population and culture that would be required. This decision should be 
guided by input from airmen and the clinicians who provide their care. After introducing 
an iCBT program, its usage, including the number of people who initiate treatment using 
the program, the completion rates, and satisfaction with the program, should be 
monitored over time to ensure that the program is reaching the intended population.  

2. The future development of Internet-based treatments for substance misuse should 
be closely monitored. At present, the evidence does not suggest that existing off-the-
shelf programs are likely to be effective in reducing substance misuse. However, some 
recent developments that hold promise for military populations, including active-duty 
service members and Operation Enduring Freedom/Operation Iraqi Freedom veterans, are 
currently being tested and may prove valuable additions to Air Force treatment offerings. 
In particular, the most promising programs could enroll patients who have self-identified 
as having an alcohol use problem and are highly motivated to enter treatment. As with the 
recommendation for iCBT above, any decision to adopt an Internet-based substance 
misuse program should be made with input from airmen and their clinicians, adaptation 
to the Air Force population, and consistent monitoring of usage following 
implementation.  
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3. The Air Force should select smartphone apps that airmen can use to monitor their 
medication and communicate with mental health clinicians between in-person visits. 
For both of these functions, evidence suggests that smartphone apps provide effective 
tools that make adherence to treatment more convenient. Given the very large number of 
apps currently available, the selection of specific apps will require an extensive review of 
existing options.  

The rapidly changing field of ICT applications to mental health care promises to improve 
treatment systems in ways that address long-standing problems in both the civilian and military 
service systems. However, at this point in time, very few ICT applications have moved from 
promising to proven technologies. If we apply common standards for evidence-based medical 
interventions, which would require that interventions be tested by independent research groups in 
high-quality RCTs, only a small handful of ICTs, notably those designed for iCBT, would 
receive definitive support. Other ICT applications have not attained this high level of evidence 
required to demonstrate efficacy but nonetheless appear to be promising based on the 
convenience and efficiency they add to established evidence-based treatments and evidence of 
their acceptability to patients and providers. This situation is likely to change as the research 
literature and clinical experience with ICTs grows and consensus forms on which ICT 
applications are of greatest benefit to patients.  
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