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Abstract

The U.S. Department of Veterans Affairs (VA) in collaboration with the Department of 

Defense has created mobile applications (apps) that target military Veteran-specific mental health 

challenges. With over half of Veterans being older than 65, it is essential to support these 

individuals’ access to and use of these apps. One critical barrier to older adults using apps is 

that they may not be aware of mental health apps and often need assistance learning to use 

their devices. To address these gaps in knowledge, we designed and evaluated patient education 
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materials teaching how to download apps and the basics of mobile device use. The materials also 

included step-by-step guides for three VA mobile apps: Mindfulness Coach, Mood Coach, and 

PTSD Coach. Guided by user-centered design and feedback from providers and older Veterans, the 

materials were developed and refined. Six local technology and geriatric content experts provided 

initial feedback. Next, six older Veterans (M = 78.5 years; 50% owned smartphones) formally 

evaluated the materials with a majority (83.3%) electing to ‘recommend the materials to others.’ 

Lastly, 12 providers provided feedback on the materials and 79% rated the materials as helpful. 

Providers viewed the materials as especially useful for patients who are unable to return to clinic. 

Overall, providers and Veterans found the materials easy to understand and valuable for novice 

users. Findings suggest the use of user-centered design principles and iterative evaluations to 

create patient technology education materials are vital to increase the use of mental health mobile 

apps among older Veterans.
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The U.S. Department of Veterans Affairs (VA) in collaboration with the Department of 

Defense created a suite of free-to-use mobile applications (apps) that target mental health 

challenges facing military Veterans (Owen et al., 2018). Of these apps, eight focus on 

self-management of mental health concerns and deliver evidence-informed tools to the hands 

of smartphone users. As documented in systematic reviews, these apps have a growing body 

of research support in primarily young adult to middle aged samples including evidence 

of feasibility, acceptability, and preliminary evidence of efficacy in improving psychiatric 

symptoms, coping self-efficacy, and psychosocial functioning (Gould et al., 2019; Owen et 

al., 2018). Furthermore, surveys and interview studies have demonstrated that Veterans of 

all ages are interested in mobile apps for mental health (Connolly et al., 2018; Erbes et al., 

2014; Gould et al., 2020; Zapata et al., 2018). Specifically, as many as 76% of Veterans 

who were, on average, in their mid-fifties have shown interest in using mobile apps to help 

manage mental health problems (Lipschitz et al., 2019).

Even though there is high interest in integrating mobile apps into Veteran’s mental 

healthcare, there is still a “digital divide” between those that have access to mobile devices 

(i.e., smartphones and tablets) and those who do not. Access may be a function of finances 

or limited knowledge about mobile devices or the availability of mental health-focused 

mobile apps. Additionally, residing in rural areas was related to lower interest in mobile apps 

among Veterans (Connolly et al., 2018). Although the rates of smartphone use are lowest 

among the oldest age groups, the percentage of U.S. citizens aged 65 or older who own a 

smartphone has steadily increased from 11% in 2011 to 53% in 2019 (Pew Research Center, 

2017; 2019). Among 50 to 64 year-olds, 79% own a smartphone (Pew Research Center, 

2019). Mobile device ownership among Veteran samples with mean ages ranging from the 

50s to 60s, is estimated at 79.9% and 76.6%, respectively (Gould et al., 2020; Lipschitz et 

al., 2019). These findings indicate that the digital divide in terms of access to mobile devices 

continues to shrink with time.
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Older adults, in particular, may not use mental healthcare technology due to a lack of 

knowledge about various aspects of the technology (Kuerbis et al., 2017; Wildenbos, 

Peute & Jaspers, 2018). The first knowledge-based barrier facing many older adults is 

an unfamiliarity with commonly-used symbols on mobile devices, technical terms, or the 

process of downloading apps. Second, lack of awareness that mobile apps for managing 

mental health exist precludes use of these resources. Relatedly, only 10% of Veterans 

owning a mobile device had ever used a mobile app for mental illness (Lipschitz et al., 

2019). Third, sensory difficulties may inhibit interactions with mobile devices beyond 

basic functions such as calling and answering text messages. Although mobile devices 

incorporate accessibility features to address some sensory-related issues (e.g., increased 

font size, compatibility with Bluetooth-enabled hearing aids), many users are not aware 

of these features. These knowledge, awareness, and sensory-related barriers likely extend 

beyond older users to individuals of all ages with physical or cognitive disabilities, sensory 

impairment, or with limited English skills. It is important to consider how support can be 

provided to help these individuals access potentially helpful VA mobile apps.

The purpose of this project was to address knowledge-based barriers through the 

development of education materials to (1) address these gaps in mobile device knowledge; 

and (2) support older Veteran’s use of the mental health apps developed by the U.S. 

Departments of Veterans Affairs National Center for PTSD in collaboration with the 

Department of Defense National Center for Telehealth and Technology (now called 

Connected Health). The materials focused on three apps (PTSD Coach, Mindfulness Coach, 

and Mood Coach) that contain tools and information that target common mental health 

issues faced by older adults in primary care settings and could be used to promote well­

being. We developed and evaluated the patient education materials through an iterative 

process that utilized user-centered design (UCD) principles (Brown, 2008; U.S. Department 

of Health and Human Services [HHS], 2006; IDEO, 2019; Norman & Draper, 1986; Ritter, 

et al., 2014) and mixed methods evaluations with multiple stakeholders to evaluate and 

improve the materials. UCD principles emphasize data collection methods that assist in 

answering person-centered questions such as: who will be using these products, when will 

they be most helpful, and how will they impact daily life. Using a UCD approach, we were 

able to design education materials to bridge the gap between generic mobile app systems 

and the specific needs of the older Veteran population we aim to better serve.

Methods

Design

Older adults are a small but important section of two main UCD subdivisions: User 

Experience (UX) and User Interface (UI) design. UX focuses on designing for every aspect 

of the user’s interaction with a product or process regardless of delivery modality. UI design 

describes the presentation, feel, and physical response of the product or process to the user 

(Zaphiris, Ghiawadwala, & Mughal, 2005; Norman & Draper, 1986). To systematically and 

accurately address older Veterans’ perspective on technology, we formed our own UCD 

approach by adapting several components of UX and UI methods used with more general 

populations (HHS, 2006; Ritter et al., 2014; Nielson, 2012; Norman & Draper, 1986). We 
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then combined this UCD approach with information about using technology with older 

adults (Fisk et al., 2009; HHS, 2006) and with Baumel’s (2018) proposed steps in evaluating 

e-health products prior to implementation. Our team conducted a formal UCD evaluation 

process that involved an iterative cycle of: (1) analyzing our population’s need, context of 

use, and feedback; (2) designing and elaborating upon prototypes based on said analysis; 

and (3) testing for continued feedback. This cyclical approach required the materials to be 

continuously evaluated, underscoring the relevant design and usability heuristics held by 

older Veterans and VA providers (Nielson, 1994; Rubin, & Chisnell, 2008). Figure 1 depicts 

our overall UCD process in material development and refinement. The Stanford University 

School of Medicine Institutional Review Board reviewed this quality improvement/program 

development project and determined that it does not meet the definition of human subjects 

research as defined in federal regulations 45 CFR 46.102 or 21 CFR 50.3.

Material Development and Team-Based Review

Based on a thorough review of extant literature and our previous research with older Veteran 

technology needs (AUTHOR CITATION), we identified four areas in which older Veterans 

most often require further assistance: (1) ways to download apps; (2) basic information 

about mobile devices; (3) information about common features that older adults may need 

to help with sensory issues; and (4) step-by-step overviews of the mobile apps. This led to 

the development of (1) How to Download Guides; (2) Mobile Device Information Guides; 

and (3) Step-by-Step App Guides for Mindfulness Coach, PTSD Coach, and Mood Coach. 

Mindfulness Coach helps users learn about mindfulness and engage in guided practice. 

PTSD Coach provides education about PTSD and tools (e.g., self-guided activities) to 

manage common PTSD symptoms; many of these tools are also beneficial for managing 

general distress, including depressed mood and anxiety. Mood Coach facilitates behavioral 

activation through development of goals and activity schedules. More information about 

these apps, and others developed by VA, is available through the VA’s Mobile Health 

website (https://www.mobile.va.gov/). Separate materials were created for Android and iOS 

(Apple) devices. Of the app guides, PTSD Coach and Mindfulness Coach operate the 

same regardless of system. Mood Coach is only compatible with iOS devices. Specific 

information to assist older/novice users was included in the Mobile Device Information 

Guides, notably: increasing font size on one’s screen, establishing a Bluetooth connection if 

using Bluetooth-enabled hearing aids, and defining commonly-used terms and symbols on 

iOS and Android device systems.

After developing prototypes (lead material developer: INITIALS), our other team members 

(2 psychologists [INITIALS, INITIALS], 1 psychology intern [INITIALS]) reviewed and 

refined the documents with the developer, who was trained in aging and human factors. 

Each evaluator was asked to consider the documents’ information, consistency of language, 

and readability while reading through and making handwritten edits on our preliminary 

document versions (See Appendix A for specific questions asked of evaluators). Initial 

design feedback was discussed during a 1-hour meeting where our team came to several 

decisions regarding the formatting (e.g., bolding of important features noted in materials) 

and alterations to the language used in the patient-facing materials. Changes aligned with 
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UCD principles were made following the meeting and the revised materials were used in the 

next phase of testing with local stakeholders.

Informal Needs Assessment

During the material development process, two members of the review team (INITIALS, 

INITIALS) conducted an informal needs assessment to ascertain what mental health 

providers desire in patient education materials targeting mobile apps. An informal group 

conversation was conducted with five mental health clinic providers (3 psychiatrists, 1 

psychologist, 1 social worker). Notes were taken during the conversation and were reviewed 

with the development team.

Material Evaluation Procedures

Local Stakeholder Evaluation.—Following the development process and needs 

assessment, we sought feedback from local stakeholders who were experts related to using 

mobile apps or technology, or were geriatric primary care interdisciplinary team members. 

We invited 10 local VA staff to review the materials and complete a brief (2-page) survey 

about the patient education materials (See Supplemental Materials). A cover letter included 

a description of the typical use of materials, which explained that the materials were 

developed for “older Veterans experiencing mild to moderate anxiety, depressive, or PTSD 

symptoms who are interested in using a VA mobile app to improve well-being (e.g., to 

have less stress related to medical conditions).” A caveat that the materials are not targeted 

towards those who exhibit dementia, suicide ideation, psychosis, or active substance use was 

noted. The description of the typical use of materials stated that the materials would be used 

alongside a provider who “would meet with the Veteran in person to select an app to help 

meet the Veteran’s well-being goal.”

The stakeholders reviewed materials and were invited to submit a survey electronically or 

via interoffice mail. On the survey, respondents rated the extent to which “the materials 

would help an older Veteran use a VA mental health app” on a 5-point scale from strongly 

disagree to strongly agree. For each type of patient education material, three open-ended 

questions asked about what they liked, concerns they may have (e.g., content, readability 

and design), and suggestions for next iteration. Evaluators were asked to indicate whether 

they “would use this item to teach an older Veteran about a VA mental health app” using 

the 5-point scale ranging from strongly disagree to strongly agree. Lastly, they were asked 

open-ended questions to inquire about any other information that should be given to older 

Veterans and/or information to be included in our provider manual. The findings are referred 

to as round 1 provider feedback in the results.

Nationally-Dispersed Provider Survey.—After addressing the round 1 provider 

feedback, we subsequently sought feedback from providers who work with older Veterans 

in VA mental health or geriatrics settings across the nation. The team reached out to 27 

VA providers identified through professional networks and through identified providers 

recommending colleagues as reviewers.

Gould et al. Page 5

Prof Psychol Res Pr. Author manuscript; available in PMC 2021 August 30.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



Providers were asked to answer questions about their clinical setting, the percentage of 

their patients aged 60+, and whether they have ever recommended a mobile app to an older 

Veteran (See Supplemental Materials). Then, the questions asked of the key stakeholders 

(round 1) were repeated. The question asking for suggestions was not included because 

the saturation had been reached in round 1 and respondents often generated suggestions 

alongside their feedback. We asked providers to respond to the following statement using 

a 5-point scale ranging from strongly disagree to strongly agree: “Having these materials 

would help me use mobile apps with older Veterans.” Providers also responded to two 

open-ended questions inquiring about the types of situations in which the materials would be 

used and any anticipated barriers in using the materials in one’s practice. The findings are 

referred to as round 2 provider feedback in the results.

Veteran Evaluation.—Concurrent with gathering feedback from the second round of 

providers, we conducted interviews with six Veterans who were over 60 years old. Veterans 

were invited to participate in the interviews (1) via inclusion of the project description in 

a newsletter sent to past research participants interested in additional opportunities or (2) 

through a local VA geriatric primary care clinic. We aimed to limit the interviews to one 

hour and thus focused the material review on the How to Download Guides, Mobile Device 
Information Guides,1 and two of the three Step-by-Step App Guides. We rotated which 

app guides were reviewed to ensure that all were discussed by at least one Veteran. It is 

important to note that Veterans did not need to own a smartphone to participate.

Prior to the interview, we obtained information about Veteran age, smartphone or tablet 

ownership, and the type of device owned (Android/Apple) by phone. Mobile device owners 

were encouraged to bring their devices to the in-person interviews. Additionally, two 

interviews were conducted by phone with materials mailed in advance. The interview began 

with a general question to ascertain comfort in using mobile apps followed by a question 

about what apps they currently use. Following the review of each item, we asked whether the 

item would help when using a mobile app (e.g., “Does this guide help you understand how 

to use Mindfulness Coach?”). Lastly, Veterans were asked about recommended changes for 

the guide(s) and whether they would recommend the materials to others).

Veteran and Family Advisory Council Review.—The finalized materials were 

submitted to the Veteran and Family Advisory Council for feedback during one of their 

monthly meetings. The Veteran and Family Advisory Council consists of Veterans who 

receive services within the VA Health Care System and family members of Veterans with 

some level of involvement in the Veteran’s healthcare. No formal evaluation was conducted 

within this step beyond notes on aspects of the guides to refine. These notes were taken by 

the first author during an in-person meeting.

1Supplemental materials refer to this guide as the Mobile Device Reference Guide. At the suggestion of the Veteran and Family 
Advisory Council, this guide was renamed as the Mobile Device Information Guide. This later name is used throughout the paper for 
clarity as is matches that of the finalized materials.
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Data Analysis

Analysis consisted of summarizing the quantitative ratings and participant characteristics 

using frequencies and descriptive statistics. Qualitative feedback was transcribed from 

detailed field notes during interviews (Veteran Evaluations) or used from verbatim survey 

responses (Provider Evaluations). Feedback was reviewed iteratively as it was received using 

a team-based approach to revise the materials as described above. A minimum of two raters 

reviewed the feedback, which generally fell into two categories: (1) what raters liked and 

(2) issues/concerns about the materials. Decisions about what to change were made by rater 

consensus. When the raters concurred, the suggested changes were implemented, and the 

revised materials were used with the next interviewees or evaluation steps. When the raters 

did not agree about changes, they sought guidance from the development team or waited for 

additional feedback to be gathered from the provider evaluators, Veteran evaluators, or from 

the Veterans and Family Advisory Council.

We applied a team-based thematic analysis approach by two authors (INITIALS, INITIALS) 

to examine the feedback from the open-ended questions in round 2 of provider feedback 

about the perceived benefits of materials, settings in which materials would be used, and 

anticipated barriers to use. Consistent with a rapid qualitative approach (Beebe, 2003), no 

formal coding was conducted. The two reviewers read through data independently, then 

discussed, and categorized into themes/subthemes, and presented the findings to the team.

Results

Informal Needs Assessment

The informal needs assessment findings indicated that mental health providers wanted stand­

alone patient education materials that would provide clear and detailed information and 

resources to patients. Ideally, these materials would result in reduced time needed to explain 

to patients how to use the materials and the mobile devices. Many providers expressed they 

may not have time to explore every feature of mobile apps prior to recommending them. 

More specific concerns regarding accessibility issues were raised, including older Veterans’ 

not already owning a mobile device and limited accessibility features on some older phone 

models. Some providers also discussed general barriers to introducing apps in sessions, such 

as the weak Wi-Fi signal in an outpatient clinic, making it difficult for patients to download 

apps in session. While some suggestions focused on clinic-related barriers and were beyond 

the scope of the education materials, when possible, the team revised patient education 

materials based on the providers’ feedback.

Feedback on Materials

Provider Perspective.—Six local stakeholders responded to requests for round 1 of 

provider feedback (response rate = 60%). After revisions were made in response to this 

feedback, round 2 of feedback was elicited from providers. This second round of feedback 

came from 12 primarily geriatric mental health providers (44% response rate). Respondents 

in round 2 consisted of providers in geriatric primary care, community living centers 

(nursing homes), home-based primary care, rehabilitation settings, mental health clinics, 

research, and administration settings. The majority of the providers’ patients were older (M 
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= 93.5%, SD = 8.8%). Sixty-six percent of the respondents had recommended an app to a 

patient. Table 1 describes the feedback from each round of review and whether we made 

edits to the materials based on the providers’ suggestions. Edits were made unless the team 

needed more feedback to clarify the suggestion.

We found the subsequent round of reviewers often deemed the revisions made in the 

previous round to be helpful (see Table 1). For example, after round 1 of feedback on 

the How to Download Guides, the providers in round 2 mentioned liking several things, 

which were edited in round 1, such as the “ability to link Bluetooth to hearing aids,” the 

layout and formatting, and the inclusion of a “phone number for support.” As noted in Table 

1, a few providers had concerns about the size of the How to Download Guides, which was 

designed to be the same size as a typical mobile device. Providers in round 2 appreciated the 

revisions despite the size of the guide: “[it] contains very useful information that is presented 

in a very user-friendly manner…it is small, but fonts and screenshots are very easy to see.” 

For the Mobile Device Information Guide, the revisions in response to round 1 feedback 

yielded positive comments, including descriptions of the guide as “basic,” “straightforward,” 

“a good reference for folks who need it,” and “captures all the basics.” The feedback on the 

Step-by-Step App Guides was extremely positive as well. In the second round of feedback, 

one provider described their impression of the guides as follows:

I love the structure and content of these guides. It is nicely laid out. I also 

appreciate the overview of the apps on the first page. The screen shots are a nice 

touch and will be helpful to older adults using the guides.

In addition to the positive responses on the patient education materials in the second round 

of feedback, some providers emphasized the need for having person support to help older 

Veterans use mobile apps:

Older adults will require orientation to where icons and buttons are located on the 

phone. Some [of the apps] have several screens and [an] icon may be on the second 

screen. Older adults may need prompting/cueing to have tech reference open and 

next to the instruction pamphlet. I would reinforce this in [a] face-to-face session.

In summary, the qualitative feedback showed that the iterative changes likely improved the 

guides.

Quantitative ratings demonstrated strong overall usefulness of the materials. Following 

round 1, 67% (n = 4) providers agreed that the materials were helpful overall and 33% (n = 

2) strongly agreed with the statement. Then in round 2, 58% (n = 7) strongly agreed, 17% 

(n = 2) agreed, and 17% (n = 2) indicated neutral ratings regarding the overall helpfulness of 

the materials. Although the overall distributions did not differ significantly in the chi-square 

analysis, the percentage of individuals strongly agreeing that the materials were helpful 

substantially increased from 33% to 58% over the two rounds. Table 2 displays ratings 

regarding the specific usefulness for each guide.

Veteran Perspective.—Six Veterans provided feedback on the materials. The Veteran 

interviewees had a mean age of 78.5 (SD = 10.6) years, 75% were men, and 50% owned 

a mobile device. Regarding level of education, one (17%) Veteran had an associate’s 
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degree, three (50%) had bachelor’s degrees, and two (33%) had post-baccalaureate/advanced 

training. On a scale from 1 to 4, the mean comfort with mobile apps was a 2.3. Notably, 

three Veterans did not own a smartphone. Of the three smartphone users, one had never 

used an app for health or mental health. The remaining two had used apps previously, 

but had not used any VA-developed apps. Overall, 80% (4 of 5) and 83.3% (5 of 6) of 

interviewees found the How to Download and Mobile Device Information Guides to be 

helpful for themselves or for “others who are not experienced with computers.” One Veteran 

elected not to review the How to Download Guide because the individual already knew how 

to download apps.

Qualitative feedback revealed some confusion when using the guide(s) and recommended 

content changes. On the How to Download Guide, interviewees provided suggestions 

about improving the description of the accessibility features of one’s device, clarifying 

the description of where the apps are found once downloaded, and explaining how to find 

the Play store on Android devices. Meanwhile, the positive feedback on the Mobile Device 

Information Guide centered on the provision of a glossary for symbols:

No one has ever stopped to explain what these symbols/terms mean. They assume 

everyone knows. I'm not particularly savvy, so this is very helpful. So far, I'm 

feeling very positive about it. Info is usually verbal, no one provides instructions 

on paper. It makes it easy to go back and review. The terms are broken down into 

understandable pieces.

One interviewee did not find either the How to Download Guide or the Mobile Device 

Information Guide to be helpful. She noted that as a non-smartphone user:

I don't know what to look at or look for. All [are] very foreign to me. What is an 

app? What is Bluetooth? What does Wi-Fi mean?…I learn by doing, so just looking 

at these materials is not helpful.

Notably, the other two non-smartphone owners did find the materials helpful and one 

interview also echoed the need to learn by doing: “This is helpful, but I just need to get one 

to learn more. You can't learn skating by reading about it; you have to go on ice.”

Of those reviewing the Step-by-Step App Guides, four interviewees reviewed the PTSD 

Coach guide, six reviewed the Mindfulness Coach guides2, and one reviewed the Mood 

Coach guide. All guides were reviewed by at least one non-smartphone owner. All found 

the PTSD Coach guide to be understandable and helpful, but one participant mentioned that 

the app itself was “too overwhelming.” The individual explained that “it would be helpful 

to review this app while not experiencing PTSD symptoms so it becomes easier to use 

when you really are experiencing increased PTSD symptoms.” The individual also noted a 

preference for “in-person guidance on how to use this app." Another individual expressed 

concern that the name of the app limited the audience:

2At the time of the material review, different versions of the Mindfulness Coach app for Android and iOS (Apple) devices existed. 
However, prior to the printing of the materials, the iOS app was updated to be identical to the Android app.
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The name of the app makes it feel like it is exclusive to PTSD patients. It narrows 

the number of people who can benefit from this app. [It] may be helpful to include 

who can benefit at the front page. [For example] ‘to help cope with stress.’

Fifty percent of individuals reported that the Mindfulness Coach materials were 

understandable regardless of version (e.g., Android or iOS). One critical point made by 

Veterans was the need for a definition of mindfulness within the step-by-step users guides 

despite the app containing this information. The individual who found the PTSD Coach app 

to be overwhelming, very much liked the Mindfulness Coach app guide (Android version):

This app is a lot less "threatening" or "intimidating" compared to the PTSD coach. 

This brochure clearly describes the features and its quick access to tools. I like it.

The Mood Coach guide was only reviewed by one Veteran. This individual found the guide 

to be understandable and did not recommend any changes.

Overall, five of six (83.3%) Veterans would recommend these materials to others and the 

remaining participant would recommend the materials to others once his recommended 

changes were implemented.

Veteran and Family Advisory Council Review.—Constructive feedback from the 

Council focused on improving readability of the text and refining the use of titles and 

headers throughout. Notably, at this step the suggestion to rename the Technology Reference 

to the Mobile Device Information Guide was made. Positive feedback was consistent with 

provider and Veteran feedback and is not repeated herein. After this review, the final reading 

level of the materials as measured with the Flesch-Kincaid Grade level was 5.77 (SD = .42, 

range = 5.1 to 6.3).

Feedback on Material Utilization

Context of Using the Materials.—The round 2 providers were asked questions about 

the types of situations in which they would foresee using the materials. Providers described 

a range of settings, from outpatient settings (group or individual) to short-stay rehabilitation 

units at the VA Community Living Centers in which they would use the materials with 

patients or caregivers. One provider described their anticipated use as:

When conducting psychotherapy to assist with at-home skills; to help older 

adult patients learn more about their smartphones which can help with social 

connectedness and pleasant event planning/monitoring mood. [Providers] could 

also use [the materials] in group therapy settings for at-home practice.

Providers viewed the materials as (1) fitting in their continuum of care from initial 

assessment to termination of psychotherapy, (2) facilitating self-management for those 

not interested in mental health services, and (3) complementing ongoing psychotherapy 

treatment. Providers stated the materials would assist Veterans in learning about the apps 

during a face-to-face visit. One individual mentioned that these materials may be particularly 

helpful for those Veterans who are “unlikely to commit to outpatient psychotherapy” as the 

materials would point those individuals to tangible resources that the Veteran could use on 
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their own. Others mentioned that the apps may help older Veterans develop self-management 

skills and supplement face-to-face visits with consistent at-home practice:

To help veterans learn/be able to download and use apps would supplement in­

office treatment or act as a standalone intervention for veterans who are unable or 

not interested in returning to clinic.

Providers also noted that having the materials may be helpful when the provider “cannot 

walk them [patients] through the steps in the moment.”

Barriers to Using the Materials.—When asked to identify barriers providers may 

encounter with older Veterans using the materials, three barriers were identified: cellular/

internet access, smartphone access, and privacy and security. Providers emphasized that 

limited cellular/internet access either in their office setting or the patient’s home would 

hinder the patient’s ability to download the apps and for the provider to use the materials 

with the patient in real time in the clinic. For instance, one respondent indicated: “The 

biggest barrier in my current setting is that cellular access here is terrible. I tried to 

download the PTSD Coach app in my office and cannot access my App Store here.”

The second barrier of smartphone access touches on the difficulty older adults may have 

in accessing smartphones, either due to lack of knowledge about smartphones or the 

sometimes-overwhelming financial burden of owning a smartphone and an accompanying 

data plan. Related to both issues of access, one provider noted dislike of apps and explained 

most novice users would need “a lot of human tech support,” which should consist of “at 

least two in-person sessions to teach the older adult how to use the app, and a very rapid tech 

support response.” This provider’s viewpoint highlights the importance of person support, 

particularly for novice smartphone users.

The third barrier of privacy and security encompasses the concern(s) older adults may 

have regarding their privacy and security when using smartphones. If the privacy and 

security information is not explained properly to the patients, providers suggested that 

privacy-related fears of using smartphones and apps may increase. This could possibly deter 

patients away from wanting to not only download the apps but also use the educational 

materials. One provider wrote that “I foresee that some Veterans might be resistant to using 

apps due to concerns of privacy or fear of technology.” Overall, the qualitative findings 

suggest the providers feel they will be able to use the educational materials with their 

patients, yet several concrete access-related barriers remain.

Discussion

Utilizing a UCD method, we developed a set of patient education materials to assist Veterans 

in using VA mental health mobile apps. The use of mixed methods and iterative revisions 

following feedback from numerous stakeholders allowed our team to focus on users’ direct 

responses rather than assumptions based on external aging literature. Through this process, 

we used mixed methods to establish that our materials prioritized user-control, aesthetic 

consistency, and fit with the needs of the older Veteran users and their VA providers.
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Overall, the helpfulness of the materials was high as evidenced by the quantitative ratings 

by the various evaluation participants. Through the iterative revision process, the materials 

were perceived to be helpful by a larger proportion of providers with each revision, 

though the change in proportion was not statistically significant. The Veteran interviewees 

also provided strong endorsements of the materials as being beneficial to potential users. 

Collecting detailed qualitative information allowed us to better recognize unclear sections 

of the materials. Through addressing these suggestions, we were able to fully incorporate 

user perspectives into the ultimate design of the guides. Overall, these materials seem to 

be perceived to be useful with the caveat that they may be particularly useful for geriatric 

outpatient, primary care, mental health clinic (psychiatry outpatient) type settings.

The qualitative feedback received suggests that these materials have the potential to reduce 

the knowledge gap in the use of mobile devices, which is a critical barrier impeding 

older adults’ use of mobile health (mHealth) interventions (Wildenbos et al., 2018). Using 

both text-based explanations and screenshots, we conveyed important information about 

the basics of mobile devices including how to download apps, information about symbols 

used on mobile devices, and definitions of commonly used terms such as ‘app’ and ‘data.’ 

Educating older adults on this basic information is particularly important as recent survey 

research demonstrated that older adults (65+ years) performed more poorly than younger 

adults (18-29 years old) on a digital knowledge quiz (Pew Research Foundation, 2019). 

Furthermore, the guides shared information about features that can address age-related 

sensory changes, which may help older users address usability difficulties stemming from 

default font size for smartphones to hearing-related issues. The three app user guides 

conveyed concrete information about the purpose of each app, app features, and app 

contents. Through the availability of these mobile app guides, it is possible that more 

individuals may become aware of these free public health resources provided by the VA.

Providers noted numerous ways in which they envisioned employing the materials in their 

practices, yet they also noted barriers to the implementation of the materials and some 

limitations of the materials. First, a key barrier noted was that some patients may have 

limited access to mobile devices and some clinics lack guest Wi-Fi networks or have poor 

cellular network reception. Second, providers highlighted the need for guidance from a live 

person, whether it be a provider, family member, spouse, or caregiver. This finding fits with 

older Veterans’ expressed desire to have a provider as a navigator to help them identify 

useful self-management tools (Gould et al., 2020). Learning occurs with the help of social 

support, such as family members, or through trial and error when exploring a device (Tsai et 

al., 2017). Third, providers desired additional information about security and privacy issues 

beyond our materials’ provision of simple information, such as information about how to 

turn off anonymous data sharing with the VA developers of the apps. This information has 

been incorporated in our manual developed to guide provider-based support of the apps 

(not described here, but available from authors upon request). The manual introduces the 

mobile apps and patient education materials with suggestions about how to incorporate these 

materials clinically.

The findings of our evaluation must be considered in the context of several limitations. First, 

we had a small sample size, particularly with regard to the Veteran interviews. Second, 
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to decrease potential burden, Veterans were asked to provide feedback on a subset of the 

Step-by-Step App Guides, which led in turn to minimal feedback on the Mood Coach Guide 

in particular. Third, we did not ask providers to estimate how much time they had spent with 

the materials, nor did we collect information about provider comfort level with using mobile 

devices or apps, which in turn could influence our findings. Fourth, a broader limitation 

to providing patient education materials for technologies is that as new updates to mobile 

operating systems, mobile devices, and apps are released, the materials must be updated 

and refined to reflect the ever-changing technology landscape. Despite these limitations, 

our evaluation methods have several strengths including obtaining feedback from multiple 

different types of stakeholders (i.e., end users of materials, secondary stakeholders, and 

experts) and through various methods including surveys and interview methods.

The next steps for material development are to consider adding additional information and 

symbols to the glossary such as the difference between the email icon and text message 

icon. In order to fully evaluate the usefulness of the materials, we plan to implement 

them in our own clinical program alongside the provider manual. This clinical program 

will utilize personal coaching to assist in (1) identifying the most beneficial app for users 

according to presenting problem and symptoms, (2) creating tailored treatment plans, and 

(3) monitoring and support during the implementation of treatment plans. We also are 

currently disseminating the finalized materials nationally through announcements at national 

webinars, newsletter articles, VA internal SharePoint, and by word of mouth. Our next 

steps in evaluating the materials include seeking feedback on how providers are using 

the materials in their own clinical settings. Additionally, in response to the COVID-19 

pandemic and recommendations for social distancing (CDC, 2020), we recently adapted our 

materials to an internet-delivered, printable format. These versions aim to help teach older 

Veterans the basics of mobile devices with a focus on staying connected through technology 

(i.e., texting, video calls, VA Video Connect with providers) during times of widespread 

electronic dissemination of information and care. These revised handouts are available 

on the VA Geriatrics and Extended Care website (https://www.va.gov/GERIATRICS/news/

Stay_Connected.asp).

More research on the clinical use of mobile apps is needed in order to establish empirically­

based guidelines for providers interested in utilizing mobile-app assisted interventions 

in various clinical settings. Future studies may consider identifying factors that predict 

treatment outcomes in mHealth interventions such as mobile proficiency, socioeconomic 

status, cognition, symptom severity, and present distress. Resulting insights will better assist 

providers in making empirically-guided decisions of which mobile app to recommend, to 

whom, and under what circumstances.

In summary, the present study demonstrates support for the application of UCD methods 

to the development of patient education materials to address knowledge-related barriers to 

using mobile apps by older users. The findings regarding the perceived helpfulness of the 

symbols and terms glossary, clear processes outlined on how to download apps, and step-by­

step user guides with screenshots could be applied when developing educational materials 

to support older adults’ use of mHealth interventions and other technologies. Importantly, 
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our effort to close the digital divide increases older Veterans’ access to important health 

information, maximizing the potential of healthcare technology.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements:

The project was supported with funding from the United States (U.S.) Veterans Health Administration Geriatrics 
and Extended Care Services. Dr. Gould is supported by a Career Development Award (IK2 RX001478) from the 
Department of Veterans Affairs Rehabilitation Research and Development Service. Views expressed in this article 
are those of the authors and not necessarily those of the Department of Veterans Affairs or the Federal Government.

References

Baumel A (2018). Making the case for a feasible evaluation method of available e-mental health 
products. Administration and Policy in Mental Health, 45, 1–4. doi: 10.1007/s10488-016-0764-z 
[PubMed: 27620191] 

Beebe J (2003). Rapid Assessment Process: An Introduction. Walnut Creek, CA: Altamira Press.

Brown (2008). Design Thinking. Retrieved from: https://hbr.org/2008/06/design-thinking

Center for Disease Control (CDC). Implementation of mitigation strategies for communities with 
local COVID-19 Transmission [Internet]. 2020. Available from: https://www.cdc.gov/coronavirus/
2019-ncov/downloads/community-mitigation-strategy.pdfAccessed on April 8, 2020.

Connolly SL, Miller CJ, Koenig CJ, Zamora KA, Wright PB, Stanley RL, & Pyne JM (2018). 
Veterans’ Attitudes Toward Smartphone App Use for Mental Health Care: Qualitative Study 
of Rurality and Age Differences. JMIR MHealth and UHealth, 6, e10748. doi: 10.2196/10748. 
[PubMed: 30135050] 

Erbes CR, Stinson R, Kuhn E, Polusny M, Urban J, Hoffman J, … & Thorp SR (2014). Access, 
utilization, and interest in mHealth applications among veterans receiving outpatient care for PTSD. 
Military Medicine, 179, 1218–1222. doi:10.7205/MILMED-D-14-00014 [PubMed: 25373044] 

Fisk AD, Rogers WA, Charness N, Czaja SJ, & Sharit J (2009). Designing for Older Adults: Principles 
and Creative Human Factors Approaches (2nd ed). CRC Press.

Gould CE, Kok BC, Ma VK, Zapata AML, Owen JE, & Kuhn E (2019). Veterans Affairs and the 
Department of Defense mental health apps: A systematic literature review. Psychological Services, 
16, 96–207. doi: 10.1037/ser0000289

Gould CE, Loup J, Kuhn E, Beaudreau SA, Ma F, Goldstein MK, … & O’Hara R (2020). Technology 
Else and Preferences for Mental Health Self-Management Interventions among Older Veterans. 
International Journal of Geriatric Psychiatry, 35, 321–330. doi: 10.1002/gps.5252 [PubMed: 
31854029] 

IDEO (2019). IDEO Design Thinking. Retrieved from: https://designthinking.ideo.com/

Kuerbis A, Mulliken A, Muench F, Moore AA, & Gardner D (2017). Older adults and mobile 
technology: Factors that enhance and inhibit utilization in the context of behavioral health. Mental 
Health and Addiction Research, 2, 1–10. doi: 10.15761/MHAR.1000136

Lipschitz J, Miller CJ, Hogan TP, Burdick KE, Lippin-Foster R, Simon SR, & Burgess J (2019). 
Adoption of mobile apps for depression and anxiety: Cross-sectional survey study on patient 
interest and barriers to engagement. JMIR Mental Health, 6, e11334. doi: 10.2196/11334 
[PubMed: 30681968] 

Nielsen J (1994). 10 usability heuristics for user interface design. Nielsen Norman Group, 1(1). https://
www.nngroup.com/articles/ten-usability-heuristics/

Nielsen J (2012). Usability 101: Introduction to usability. Nielsen Norman Group, 1 (1). https://
www.nngroup.com/articles/usability-101-introduction-to-usability/

Gould et al. Page 14

Prof Psychol Res Pr. Author manuscript; available in PMC 2021 August 30.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript

https://hbr.org/2008/06/design-thinking
https://www.cdc.gov/coronavirus/2019-ncov/downloads/community-mitigation-strategy.pdf
https://www.cdc.gov/coronavirus/2019-ncov/downloads/community-mitigation-strategy.pdf
https://designthinking.ideo.com/
https://www.nngroup.com/articles/ten-usability-heuristics/
https://www.nngroup.com/articles/ten-usability-heuristics/
https://www.nngroup.com/articles/usability-101-introduction-to-usability/
https://www.nngroup.com/articles/usability-101-introduction-to-usability/


Norman DA, & Draper SW (1986). User centered system design: New perspectives on human­
computer interaction. CRC Press.

Owen JE, Kuhn E, Jaworski BK, McGee-Vincent P, Juhasz K, Hoffman JE, & Rosen C (2018). VA 
mobile apps for PTSD and related problems: public health resources for veterans and those who 
care for them. Mhealth, 4. doi: 10.21037/mhealth.2018.05.07

Pew Research Center. (62019). Mobile Fact Sheet. Retrieved from: https://www.pewresearch.org/
internet/fact-sheet/mobile/

Pew Research Center. (52017). Tech adoption climbs among older adults. Retrieved from: https://
www.pewresearch.org/internet/2017/05/17/tech-adoption-climbs-among-older-adults/

Pew Research Center (10 2019). Americans and digital knowledge. Retrieved from: https://
www.pewresearch.org/internet/2019/10/09/americans-and-digital-knowledge/

Ritter FE, Baxter GD, & Churchill EF (2014). User-centered systems design: a brief history. In 
Foundations for Designing User-Centered Systems (pp. 33–54). London, UK: Springer.

Rubin J, & Chisnell D (2008). Handbook of Usability Testing, Second Edition: How to Plan, Design, 
and Conduct Effective Tests. Indianapolis, IN: Wiley Publishing, Inc..

Tsai H-y. S., Shillair R, & Cotton SR (2017). Social support and “playing around”: An examination 
of how older adults acquire digital literacy with tablet computers. Journal of Applied Gerontology, 
36, 29–55. doi: 10.1177/0733464815609440 [PubMed: 26491029] 

U.S. Department of Health and Human Services (HHS). (2006). The Research-Based Web Design & 
Usability Guidelines, Enlarged/Expanded edition. Washington, D.C.: U.S. Government Printing 
Office.

U.S. Department of Health and Human Services (HHS). (2006). The Research-Based Web Design & 
Usability Guidelines, Enlarged/Expanded edition. Washington, D.C.: U.S. Government Printing 
Office.

Wildenbos GA, Peute L, & Jaspers M (2018). Aging barriers influencing mobile health usability 
for older adults: A literature based framework (MOLD-US). International Journal of Medical 
Informatics, 114, 66–75. Doi: 10.1016/j.ijmedinf.2018.03.012 [PubMed: 29673606] 

Zapata AML, Beaudreau SA, O’Hara R, Bereknyei Merrell S, Bruce J, Garrison-Diehn 
C, … & Gould CE (2018). Information-seeking about anxiety and perceptions about 
technology to teach coping skills in older Veterans, Clinical Gerontologist, 41, 346–356. doi: 
10.1080/07317115.2017.1359716 [PubMed: 28967837] 

Zaphiris P, Ghiawadwala M, & Mughal S (2005). Age-centered research-based web design guidelines. 
In CHI’05 extended abstracts on Human factors in computing systems (pp. 1897–1900). ACM.

Gould et al. Page 15

Prof Psychol Res Pr. Author manuscript; available in PMC 2021 August 30.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript

https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.pewresearch.org/internet/2017/05/17/tech-adoption-climbs-among-older-adults/
https://www.pewresearch.org/internet/2017/05/17/tech-adoption-climbs-among-older-adults/
https://www.pewresearch.org/internet/2019/10/09/americans-and-digital-knowledge/
https://www.pewresearch.org/internet/2019/10/09/americans-and-digital-knowledge/


Figure 1. 
Overview of User-Centered Design Process for Material Development and Refinement.
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