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Abstract
Posttraumatic stress disorder (PTSD) is common and
undertreated among Veterans Affairs (VA) primary
care patients. A brief primary care intervention
combining clinician support with a self-management
mobile app (Clinician-Supported PTSD Coach, CS-
PTSD Coach) may improve patient outcomes. This
study developed and refined an intervention to pro-
vide clinician support to facilitate use of the PTSD
Coach app and gathered VA provider and patient
qualitative and quantitative feedback on CS-PTSD
Coach to investigate preliminary acceptability and
implementation barriers/facilitators. VA primary care
providers and mental health leadership (N = 9)
completed a survey and interview regarding imple-
mentation barriers and facilitators structured
according to the Consolidated Framework for Imple-
mentation Research (CFIR). Clinicians who delivered
CS-PTSD Coach (N = 3) and patients (N = 9) who
received it provided feedback on the intervention
and implementation process. CS-PTSD Coach has
high provider and patient acceptability. Important
implementation factors included that CS-PTSD Coach
be compatible with the clinics’ current practices,
have low complexity to implement, be perceived to
address patient needs, and have strong support
from leadership. Diverse factors related to CS-PTSD
Coach delivery facilitate implementation, provide an
opportunity to problem-solve barriers, and improve
integration of the intervention into primary care.
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Posttraumatic stress disorder (PTSD) is a common
condition among primary care patients. Research con-
ducted in civilian and US Department of Veterans
Affairs (VA) primary care clinics found that 11–12 %
of patients have PTSD [1, 2] compared to a 3.5 %
prevalence found in the general population [3]. For
patients who meet criteria for PTSD and utilize pri-
mary care services, PTSD is a chronic condition [4]
and is associated with significant functional impair-
ment, higher rates of medical utilization, more intense
physical symptoms, poorer health functioning, and a
higher suicide risk [2, 5, 6].

Effective, evidence-based psychotherapies for
PTSD are widely available for veterans [7]. However,
multiple barriers can prevent veterans from receiving
adequate PTSD treatment, including negative percep-
tions of services, stigma, and avoidance associated
with PTSD symptoms [8–11]. Offering services for
PTSD within primary care could increase access to
and engagement in to PTSD treatment. VA has imple-
mented the Primary Care-Mental Health Integration
(PC-MHI) initiative in which mental health clinicians
work within primary care settings providing brief
mental health interventions [12]. Although some
PTSD treatments for primary care mental health have
preliminary support [13–16], and there is ongoing
research in this area, none have found support for
their efficacy in a full-scale randomized controlled
trial.
A promising way to expand the scope and intensity

of brief PC-MHI interventions to match the needs of
individuals with PTSD is through the use of technol-
ogy. Smartphones and other portable electronic devi-
ces are frequently utilized by civilians [17] and mili-
tary personnel [18] alike and provide new opportuni-
ties to deliver mobile mental healthcare [19]. Incorpo-
rating the use of technology may be especially
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Implications
Practice: Consideration of implementation fac-
tors, specifically compatibility with the treatment
setting, the ability of the intervention to address
patient needs, leadership engagement, provider
knowledge, and beliefs about the intervention,
may facilitate implementation of behavioral health
interventions.

Policy: Policymakers and administrators should
foster environments that encourage implementa-
tion of novel approaches and support of interven-
tions that combine clinician support with
technology-based resources.

Research: Our results encourage further research
on patient and implementation outcomes associat-
ed with CS-PTSD Coach and other technology
facilitated interventions.
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important for individuals with PTSD because they are
more likely to choose to live in remote, rural areas to
reduce overstimulation, hyperarousal, and interper-
sonal conflict [20]. Using a mobile app in primary care
may be more appealing, convenient, and less stigma-
tizing than engaging in traditional psychotherapy [21,
22]. In response to the growing interest in using tech-
nology to manage PTSD symptoms, VA’s National
Center for PTSD and the Department of Defense’s
National Center for Telehealth & Technology jointly
developed the PTSD Coach mobile app [23]. PTSD
Coach is available at no cost for Apple or Android
smart devices. This mobile app incorporates evidence-
based assessment, psycho-educational, and cognitive-
behavioral strategies [24]. Psycho-educational infor-
mation includes material on what PTSD is, how it
develops, related problems, treatment approaches,
and when to seek professional help. In the self-
management section of the app, users are asked to
identify what symptoms they are experiencing, then
the app suggests symptom-specific evidence-based
strategies such as pleasant events scheduling, function-
al analysis of traumatic triggers, and coping self-
statements. Additionally, PTSDCoach helps users find
support through crisis services, professional services,
or their own personal support networks. Preliminary
research on veterans’ satisfaction with PTSD Coach
produced encouraging results; 89 % were moderately
to extremely satisfied with it. Specifically, veterans
discussed its usefulness in helping to manage distress,
aid with sleep problems, and share psycho-educational
information with family and friends [24]. Additionally,
preliminary evidence provides initial support for pos-
sible efficacy at reducing PTSD symptoms and sug-
gests that regular use of the PTSD Coach app is feasi-
ble and acceptable in a sample of community trauma
survivors [25].
Nonetheless, a growing body of research suggests

that self-management programs (i.e., those that involve
little to no therapist contact) are often underutilized.
One study found that although a large percentage of
individuals indicated interest in mobile health
(mHealth) options, only a small group reported use
of existing PTSD mHealth programs [21]. In fact,
analysis of objective use data for another study utiliz-
ing PTSD Coach indicates that although app users
report positive feedback on usability and positive im-
pact on symptom distress, only 80 % of first-time users
reach the home screen and only 37 % progress to one
of the primary content areas [26]. Adding support
from a healthcare provider can increase use of
mHealth programs. Technology-based interventions
that include contact and monitoring from a healthcare
provider tend to be utilized more often and lead to
better outcomes than self-management only interven-
tions [27, 28]. For example, adding peer support to an
online psychoeducational program for bipolar disor-
der increased treatment adherence, led to improved

depression symptoms, and decreased functional im-
pairment compared to the online program alone [29].
Given the need for additional primary care services for
veterans with PTSD, the demonstrated acceptability of
technology-based mental health interventions, and the
benefits of adding clinician support to technology
interventions, we sought to develop a primary care-
based treatment package that adds clinician support to
the PTSD Coach mobile app, called Clinician-
Supported PTSD Coach (CS-PTSD Coach). This in-
tervention is meant to be used with any primary care
patients who are currently struggling with PTSD
symptoms. The clinician-support component is
designed to be implemented as a brief intervention
and intended to provide structure, guidance, and tai-
loring to encourage app use.
In order to incorporate veteran and provider

acceptability in intervention development, we
assessed implementation constructs within the de-
velopment process from the Consolidated Frame-
work for Implementation Research (CFIR). CFIR
was selected to guide our implementation efforts
because it is a multidimensional model which
accounts for both organizational and patient fac-
tors. CFIR is comprised of constructs from a
variety of implementation frameworks and mod-
els supported in the literature [30–33]. CFIR’s
five major organizing domains focus on the inter-
vention, the inner and outer setting, the individ-
uals involved, and the process by which imple-
mentation is accomplished. Within these five
domains is a comprehensive list of 39 constructs
that have support for their influence on imple-
mentation effectiveness. CFIR has previously
been used to guide both evaluation and imple-
mentation efforts through identifying factors af-
fecting implementation of specific interventions
(e.g., for stroke rehabilitation and weight manage-
ment) and best practice guidelines [34–36].
As the first step in our line of research to develop

and test CS-PTSD Coach, we sought to gather system-
atic feedback from VA providers and veterans. We
wanted to develop a treatment that was responsive to
the needs of providers and veterans and could be
smoothly implemented into the existing primary care
environments. Therefore, we used the CFIR [37] to
elicit provider feedback on feasibility and acceptability
of implementing CS-PTSD Coach and to tailor an
implementation strategy to maximize potential for a
successful implementation. We also gathered veteran
satisfaction data as part of a pilot implementation of
CS-PTSD Coach. The aims of this study were to: (1)
gather preliminary feedback about the feasibility and
acceptability of delivering CS-PTSD Coach in prima-
ry care, (2) gather information on factors that could
support or hinder implementation of CS-PTSDCoach
in primary care clinics in order to aid in conducting a
future pragmatic clinical trial of the effectiveness of
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CS-PTSD Coach, and (3) develop and refine a clini-
cian manual for CS-PTSD Coach that is responsive to
VA provider and veteran feedback.

METHOD
The methodology for this study is divided into three
phases: (1) stakeholder interviews regarding imple-
mentation constructs, (2) veteran feedback regarding
CS-PTSD Coach, and (3) clinician feedback regarding
CS-PTSD Coach. These phases were sequential
and each phase contributed to the development
and refinement process for the CS-PTSD Coach
intervention. Specifically, stakeholders were first
interviewed on barriers and facilitators to imple-
mentation, then the manual was drafted based on
their feedback. Next, veterans provided feedback
after receiving the CS-PTSD Coach intervention,
then clinicians provided feedback after delivering

CS-PTSD Coach; both veteran and clinician feed-
back were incorporated into manual revisions.
Figure 1 details the purpose, recruitment rate,
and sample characteristics for each phase. This
study was approved by the Syracuse VA Institu-
tional Review Board.

CS-PTSD Coach intervention
CS-PTSD Coach was developed to fit within standard
practice for PC-MHI clinicians; therefore, the inter-
vention needed to be time-limited, problem-focused,
patient-centered, and outcome-oriented. The protocol
consists of a 4-session (30 min each) cognitive-
behavioral intervention for PTSD. The goals of CS-
PTSD Coach are to provide psycho-education, devel-
op symptom management skills, provide personalized
feedback on symptom severity, and ready patients for
additional treatment, if needed. Within sessions,
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Fig 1 | Study Procedures Overview
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clinicians spend time identifying patients’ PTSD symp-
toms and discuss with them how to use PTSD Coach
to manage their specific PTSD symptoms. Symptom
management strategies (e.g., diaphragmatic breathing)
from the app are suggested by the clinician and prac-
ticed in session. Further, the clinician and patients
collaboratively assigned homework to address the
patients’ symptoms.
The first session focuses primarily on orienting the

patient to the intervention, completing an initial PTSD
symptom assessment (i.e., PTSDChecklist), providing
instruction in PTSD Coach app use, delivering psy-
choeducational information, and collaborative goal
setting. The second and third sessions involve review-
ing progress with using the app to manage symptoms,
practicing symptom management skills together, pro-
viding feedback to patients regarding implementation
of skills, problem solving any barriers to engaging in
active symptom management, and instruction and en-
couragement for continued use. The fourth session
focuses on continued instruction and encouragement
to use active coping skills, identifying ongoing patient
needs, facilitating referrals, if needed, for additional
mental healthcare, consolidation of learned skills,
and termination. The first session occurs in-person,
but subsequent sessions can be either in-person or by
telephone, depending on patient preference. The CS-
PTSD Coach manual, as just described, was revised to
incorporate feedback after study phases 2 and 3.

Participants and procedures
Phase 1: Stakeholder interviews on implementation con-
structs—VAPC-MHI providers, primary care providers
(MDs), and primary care leadership (N= 9) were se-
lected based on their clinical and leadership positions
with the goal of gathering data from a variety of indi-
viduals in different roles and at different facilities, who
all provide direct care or oversight of direct care for
primary care patients with PTSD. Please note that,
throughout the manuscript, we will refer to partici-
pants who provided feedback during the stakeholder
interviews as “providers” to differentiate them from
those who delivered the CS-PTSDCoach intervention
who we refer to as “clinicians.” Staff members from an
urban VA Medical Center (VAMC) and two satellite
primary care clinics (known in VA as Community
Based Outpatient Clinics, CBOCs) that serve more
rural areas were included. Staff members from
CBOCs were included because these clinics usually
have fewer resources to offer to primary care patients
with PTSD and, therefore, are in greater need of addi-
tional services. Providers in the stakeholder interviews
provided informed consent in a group setting with
opportunities to ask questions individually. Informed
consent included the provision that no identifying
information would be made part of the study results
or shared with supervisors.
VA provider participants were organized into four 30–
60 min discussion sessions based on their location and
availability. Sessions consisted of 1–4 participants and

were led by the first author. We sought to identify key
organization variables from CFIR [37] regarding the
implementation of CS-PTSD Coach using two prima-
ry methods: a brief survey followed by a semi-
structured qualitative interview. Participants were first
presented with an overview of the content of CS-
PTSD Coach and given a tour of the PTSD Coach
app. After completing the CFIR Survey [38], they
were asked to comment in a semi-structured qualita-
tive interview on which CFIR constructs they believed
would be most important in affecting implementation
of the CS-PTSD Coach protocol in primary care. A
preliminary draft of the CS-PTSD Coach manual was
drafted based on this data.
Phase 2: Veteran feedback on CS-PTSD coach—Veterans

with PTSD (N= 9) completed the CS-PTSD Coach
protocol as a part of a pilot study (see Fig. 1). Partic-
ipants were selected for inclusion in the pilot study if
they were enrolled in primary care, had a PTSD
Checklist [40] score above the recommended clinical
cutoff for VA primary care settings (44 or greater), did
not demonstrate gross cognitive impairment, had no
suicidal intent or attempts in the past 2months, had not
received mental health counseling for PTSD in the last
2 months outside of VA primary care, and had no
intent to initiate PTSD treatment in specialty mental
health care in the next 2 months. An iPod Touch was
lent to participants who did not have their own mobile
device that was capable of running PTSD Coach. All
participants provided informed consent. Following re-
ceipt of 8 weeks of CS-PTSD Coach treatment, Veter-
ans completed the Client Satisfaction Questionnaire
[42] and a patient feedback interview. Symptom change
results for the pilot trial are reported elsewhere [39].
Phase 3: Clinician feedback on CS-PTSD coach—Three

VA clinicians with PC-MHI experience delivered CS-
PTSD Coach in the pilot study and provided struc-
tured feedback on their experiences and the clinician
manual at the end of the study. At the time of the study,
two of the three clinicians were working as PC-MHI
providers.

MEASURES
CFIR—The CFIR construct survey is based on the
CFIR model developed and tested by Damschroder
et al. [37] and seeks to identify relevant implementa-
tion factors within specific sites. The purpose of using
CFIR in designing interventions is to capitalize on
existing facilitators and develop strategies to overcome
local barriers. The survey provides a brief definition of
each construct and was used to gain an initial rating
from each participant about the relative importance of
the constructs (1—very unimportant to 5—very important).
These semi-structured interviews inquired about the
CFIR implementation constructs that participants per-
ceived as most important to CS-PTSD Coach imple-
mentation. Participants were also asked to discuss
clinic-specific barriers and facilitators for implement-
ing CS-PTSDCoach, howCS-PTSDCoach should be
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delivered in their clinic, and how best to introduce it to
patients. Consistent with a multidisciplinary participa-
tory process described by Curran et al. [32], the hour-
long interview prompted participants to explore po-
tential areas of staff resistance, such as concerns that
the clinic is already too busy to adopt new practices,
and to problem-solve strategies to address concerns
that arose during the interview. Participants were also
asked to provide their perspectives on both positive
and negative aspects of the CS-PTSD Coach protocol.
PTSD checklist—The PTSD Checklist-Specific (PCL-

S) is a 17-item self-report measure of PTSD severity
based on the DSM-IV [40, 41]. The PTSD Checklist
has good psychometric properties and was used as a
screener for inclusion criteria for veterans entering the
pilot trial and is used within the PTSD Coach app.
Client satisfaction questionnaire—The Client Satisfac-

tion Questionnaire is an 8-item self-report measure
that assesses patient satisfaction with treatment [42].
This measure is reliable and higher scores have been
shown to relate to treatment completion and symptom
reduction.
Feedback interview—The qualitative veteran feedback

interview was developed for the current project. It was
administered by phone following completion of CS-
PTSD Coach intervention. Participants were asked
open-ended questions about their impressions of CS-
PTSD Coach, what they found helpful, and changes
they would recommend (e.g., more or less clinician
contact). This interview lasted about 15 min.

Data analysis
Phase 1: Descriptive statistics were used to summarize
the CFIR Survey and Client Satisfaction Question-
naire data. Additionally, a series of one-sample t tests
were conducted to compare importance ratings for
each CFIR construct with a rating of “neutral” impor-
tance and to determine which implementation con-
structs stood out as particularly important. Given the
number of analyses, a Bonferroni correction was used
to minimize the potential for Type I errors. Thus, only
p values of <.002 were considered significant for the
purposes of this study.
Qualitative interviews were recorded and tran-

scribed. A structured, content-based deductive, coding
system developed based on previous research with the
CFIR model was used to code the data from the inter-
views [37]. The first transcript was independently cod-
ed by three investigators using a codebook developed
for the current study, then discussed as a team to
calibrate ratings. Two investigators then independent-
ly coded the rest of the transcripts. Each identified
statement was coded on 3 domains: CFIR construct,
valence of the comment (i.e., was the comment posi-
tive or negative?), and strength of the comment (i.e.,
was the comment strong or weak?). The importance/
strength of the facilitators and barriers were deter-
mined based on the emphasis, tone, language, and
number of comments within the qualitative interviews.
Following the coding process, the coders consolidated

their independent ratings. The lead investigator re-
solved discrepancies between codes and summarized
the results. Constructs that were discussed as impor-
tant (and rated as “strong”) by the most participants
were determined to be the most important constructs
for CS-PTSD Coach implementation.
Phase 2 and 3: Veteran and clinician feedback data

were analyzed by two authors using a general induc-
tive approach [43] by conducting multiple readings of
the interview notes, organizing the comments into
themes based on the research objectives, identifying
specific recommendations for change, summarizing
more general feedback comments within major
themes, and fitting them into the broader CFIRmodel.

RESULTS
Phase 1: Stakeholder interviews on implementation constructs
CFIR constructs rated as significantly more important
than “neutral” across providers (N= 9) were: relative
priority, available resources, compatibility, patient
needs and resources, implementation climate, leader-
ship engagement, knowledge and beliefs about PTSD
Coach, and planning (see Table 1). Overall, mean
ratings suggested that provider stakeholders consid-
ered most of the CFIR constructs important for CS-
PTSD Coach implementation.
Additionally, we identified CFIR constructs that

were identified by at least 2 participants as being
among the three “most important” constructs for im-
plementation of CS-PTSD Coach. These constructs
were: compatibility, patient needs and resources, lead-
ership engagement, complexity, learning climate, and
adaptability. Notably, none of the constructs were rat-
ed as being within the top three most important by
more than 2 stakeholders.
CFIR constructs emerging as most important from

qualitative analysis of provider interviews included: (1)
understanding patient needs and resources, (2) com-
patibility with the primary care setting, (3) having
strong leadership engagement, (4) the study and inter-
vention having low complexity, (5) knowledge and
beliefs about CS-PTSD Coach, (6) tension for change,
(7) patient engagement, and (8) implementation cli-
mate. These findings largely mirror the quantitative
results described above and emphasize the aspects of
implementation viewed as most important by the
stakeholder. These constructs were either deemed to
be facilitators or barriers based on the valence of the
statements as rated by the coders. Table 2 provides a
list of the facilitator themes identified, which CFIR
construct they represent, and sample quotes support-
ing them. Table 3 presents identified barrier themes,
which CFIR construct they represent, and a plan gen-
erated jointly by participants and the lead investigator
for resolving each barrier. Facilitators are listed in rank
order, with the more important facilitator themes iden-
tified first. Similarly, barriers are listed with the stron-
gest barriers to implementation listed first. During the
qualitative analyses, the only notable difference in
content between the VA medical center and CBOC
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interviews was that the CBOCs expressed more con-
cerns about technology gaps as a barrier for both
veterans and providers. The initial manual described
above was prepared for piloting based on these results.

Phase 2: Veteran feedback on CS-PTSD coach
Veterans (N= 9) had generally positive feedback re-
garding the program. On the Client Satisfaction Ques-
tionnaire, 100 % (N= 9) of the veterans reported good
to excellent satisfaction with intervention characteris-
tics including design quality (the intervention overall
and specifically the quality, type, and amount of help
they received) and fit to their needs and resources
(specifically the usefulness of the intervention). Fur-
ther, 78 % (n= 8) of the participants indicated that
CS-PTSD Coach met all or most of their needs. In
the feedback interview, none of the veterans indicated
any problems with the program structure, content,
sessions, or clinicians. Veterans indicated general sat-
isfaction with the amount of the information pre-
sented, the tools, and the 30-min session format. In
particular, veterans expressed satisfactionwith the sup-
port and guidance provided from the clinician to help

tailor the use of the app and develop treatment plans
(including referrals to additional mental health resour-
ces as needed). In addition, feedback about the adapt-
ability of the intervention indicated that the flexibility
with in-person and telephone sessions helped partic-
ipants continue with the intervention who would not
otherwise have been able to participate. This feedback
informed the decision to maintain the 30-min, 4-
session format, and reinforced the premise that
clinician-support would help veterans engage more
fully in the app materials. In summary, most of the
comments fit within the broader CFIR constructs of
intervention characteristics, patient needs and resour-
ces, and patient engagement.

Phase 3: Clinician feedback on CS-PTSD coach
CS-PTSD Coach clinicians (N= 3) had generally pos-
itive feedback about the manual and the protocol.
Specific recommendations for improvement included
a larger emphasis on collaborative goal setting (patient
engagement), simplification of the homework assign-
ments (complexity of the intervention), reduction of
homework demands (complexity of the intervention),

Table 1 | One-sample t test results for stakeholder importance ratings of CFIR constructs

CFIR construct M (SD) t(8)a pb

Relative priority 3.89 (0.33) 8.00 <0.001*
Available resources 4.00 (0.50) 6.00 <0.001*
Compatibility 4.33 (0.71) 5.66 <0.001*
Patient needs and resources for PTSD 4.11 (0.60) 5.55 0.001*
Implementation climate 4.11 (0.60) 5.55 0.001*
Leadership engagement 4.11 (0.60) 5.55 0.001*
Knowledge and beliefs about PTSD coach 4.11 (0.60) 5.55 0.001*
Planning 4.11 (0.60) 5.55 0.001*
Relative advantage 3.89 (0.60) 4.44 0.002
Design quality and packaging 3.89 (0.60) 4.44 0.002
Complexity 4.11 (0.78) 4.26 0.003
Evidence strength and quality 4.00 (0.71) 4.24 0.003
Learning climate 3.78 (0.67) 3.50 0.008
Readiness for implementation 3.78 (0.67) 3.50 0.008
Access to information 3.78 (0.67) 3.50 0.008
Adaptability 3.89 (0.78) 3.41 0.009
Other personal attributes 3.56 (0.53) 3.16 0.013
Opinion leaders/champions 3.89 (0.93) 2.87 0.021
External policy and incentives 3.44 (0.53) 2.53 0.035
Executing 3.78 (0.97) 2.40 0.043
Self-efficacy 3.44 (0.73) 1.84 0.104
Formally appointed implementation leaders 3.67 (1.12) 1.79 0.111
Culture 3.44 (1.13) 1.18 0.272
Cost 3.33 (1.23) 0.82 0.438
Tension for change 3.00 (1.23) 0.00 1.000
Intervention source 2.67 (1.12) −0.89 0.397
Peer pressure 2.56 (1.01) −1.32 0.225
a The t tests compared all constructs to a test value of 3 which is equivalent to “neutral” on the rating scale (range = 1–5) in order to evaluate which constructs
were significantly more likely to be rated as important or very important
b t tests were evaluated using a Bonferroni correction for 27 comparisons. Only p values of <.002 were considered significant for the purposes of this study

*p < .002
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clarification on how to handle difficult case situations
(patient engagement), reminders on how to be flexible
with the protocol to meet veterans’ needs (patient
needs and resources), inclusion of general tips for
more effective sessions when conducted via telephone
(patient needs and resources), and re-formatting of the
manual to facilitate utilization (complexity of the inter-
vention). Specific adjustments to the protocol structure
were also recommended, including moving referral
for additional mental health care, maintenance of
gains, and relapse prevention to session 3 and chang-
ing session 4 to a follow-up appointment to provide
ongoing support and check-in regarding follow-
through on the treatment plan. These changes are
reflected in the revised manual. In summary, most
clinician feedback was focused on the broader CFIR
themes of patient engagement, patient needs and
resources, and intervention complexity.

Final CS-PTSD Coach manual
The initial CS-PTSD Coach manual was revised fol-
lowing incorporation of the feedback from veterans
and clinicians. Changes were made to address con-
cerns raised and to highlight the aspects of the pro-
gram found to be most helpful. The final CS-PTSD
Coach protocol consists of three 30-min sessions,
spaced 2 weeks apart, and one 30-min 1-month
follow-up session. The three initial sessions focus on
goal setting, symptommanagement, and facilitation of
the PTSD Coach app, while the follow-up session
reinforces the ongoing treatment plan. Following an
initial in-person session, CS-PTSD Coach is designed
to be implemented in multiple formats including in-
person, by telephone, or via videoconferencing. Ses-
sions consist of collaborative goal development, psy-
choeducation, basic instruction in app use, PTSD
symptom assessment, teaching and practicing of skills
for symptom management, and homework assign-
ments for further skill development and mastery. Spe-
cifically, clinicians guide the patient through setting
realistic goals for the brief intervention (e.g., to learn
skills to address a symptom domain of PTSD, learn
more about PTSD treatment options), developing
skills to address treatment goals, and ongoing treat-
ment planning. The resulting intervention is designed
to be patient-centered and feasible for implementation
in Primary Care Behavioral Health settings.

DISCUSSION
The current study reported the development and pre-
liminary evidence regarding feasibility, acceptability,
and implementation of a clinician intervention to fa-
cilitate use of the PTSD Coach app in primary care,
namely CS-PTSDCoach. Our study demonstrates the
development and refinement process for a clinician-
supported mobile intervention in primary care.
Results indicated that CS-PTSD Coach was a good
match to patient needs and resources and to the pri-
mary care setting. In addition, primary care medical

and mental health professionals, as well as veterans,
had favorable experiences with CS-PTSD Coach. Ini-
tial implementation findings were used to refine the
intervention to better fit the primary care setting and
patient needs. The methodology and results regarding
the manual development and refinement process from
this study are valuable for guiding a large scale test of
the effectiveness of CS-PTSDCoach. They can also be
generalized to inform the implementation of other
clinician guided mHealth treatments.
Phase 1 results suggest that stakeholders believe a

number of CFIR constructs are important when con-
sidering implementation of CS-PTSD Coach. Specifi-
cally, CS-PTSD Coach was perceived as highly com-
patible with other primary care services and subse-
quent care veterans receive in the specialty PTSD
clinic. The compatibility to both care settings and the
ongoing availability of the PTSDCoach app following
referral may help patients smoothly transition from
primary care to specialty care. The intervention was
also seen as meeting the needs of primary care veter-
ans with PTSD in that it was flexible enough to be
delivered either face-to-face or remotely, allowed
patients to self-direct treatment to focus on their
needs/goals, and was appropriate for veterans with a
subthreshold PTSD diagnosis. All stakeholders inter-
viewed thought strong leadership engagement and
support was necessary for successful implementation,
and lack of support would be a major potential barrier
for implementation. The training needs of primary
care medical providers and PC-MHI clinicians in
regards to their knowledge and beliefs about CS-
PTSD Coach also emerged as an important construct
across all three analysesmethods. Specifically, primary
care medical providers may need training on how to
engage their patients in a discussion about their PTSD
symptoms and treatment options, and PC-MHI clini-
cians need the technical knowledge onmobile app use
and to understand how CS-PTSD Coach will be help-
ful for their patients.
Phase 2 results indicated high acceptability and sat-

isfaction with CS-PTSD Coach among the nine veter-
ans who completed the feedback interviews. Their
qualitative feedback complemented the stakeholder
feedback regarding CS-PTSDCoach being responsive
to patient needs in terms of treatment flexibility and
adaptability. Veteran feedback also emphasized that
one of the primary benefits of CS PTSD Coach was
it helped to engage patients in the treatment process,
primarily through interaction with the clinician. Feed-
back provided by the three PC-MHI clinicians who
delivered CS-PTSD Coach during Phase 3 focused on
specific alterations to the manual to help the interven-
tion more fully engage patients, meet their needs, and
reduce the complexity of treatment delivery. Together,
their feedback suggests that veterans and clinicians
both value the additional support in engaging with
available mobile applications. Further, need for low
complexity of the intervention (repeated across all
three phases) suggests that basic aspects of clinician
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support (e.g., coaching to tailor app use to symptoms,
goal setting, and homework assignment) might be
sufficient to facilitate patient use of similar mobile
apps.
The CFIR constructs that emerged as important in

this study span across all five CFIR domains. Need for
low complexity emerged as an important “interven-
tion characteristic” to consider in future clinician-
supported smartphone interventions. Patient needs
and resources emerged as an important characteristic
of the “outer setting” (external influences such as com-
munity, society, and policy acting on the organization)
to help identify clinical utility of new technology facil-
itated primary care interventions. Compatibility, lead-
ership engagement, and implementation climate all
emerged as important characteristics of the “inner
setting” (local organizational environment) to aid with
local implementation. Provider knowledge and beliefs
of PTSD Coach emerged as important “individual
characteristics” that will be important in training and
incorporating technology into practice. Patient en-
gagement emerged as an important “process” charac-
teristic of the implementation. Our findings demon-
strate the utility of using a broad framework like CFIR,
in that specific, actionable factors were identified
across multiple dimensions.
The current research is integral to the growth of the

literature within multiple domains in that it (1) initiates
investigation into an intervention which would fill a
current need for PC-MHI PTSD interventions, (2)
provides additional evidence for the acceptability of
adding clinician support to technology-based interven-
tions, and (3) demonstrates the use of an implementa-
tion science methodology to develop and adapt an
intervention for clinical practice. This implementation
model enabled the investigators to adapt the protocol
for utility in the primary care setting and enhance the
likelihood of success for future research and imple-
mentation efforts.
The major limitation of this study is that implemen-

tation findings can be idiosyncratic to the specific sites
where they are collected. This limitation was mini-
mized by gathering input from providers at three sites
(one large and two small clinics) to increase the gener-
alizability of our findings to multiple types of primary
care settings. Also, VA primary care clinics across the
USA sharemany similarities in terms of organizational
structure, the delivery of integratedmental health serv-
ices, and the high prevalence of patients with PTSD.
Our results encourage further research on how knowl-
edge about site-specific implementation facilitators
and barriers can be applied to develop successful im-
plementation strategies.
Overall, these findings suggest that a brief PC-MHI

intervention that combines clinician support with a
mobile app is highly acceptable to VA staff stakehold-
ers responsible for primary care and mental health
leadership, PC-MHI clinicians who delivered the in-
tervention, and veterans with PTSD who received the
intervention. Our methodology identified a wide

variety of implementation constructs that will facilitate
future implementation efforts and provided an oppor-
tunity to identify and problem-solve potential barriers
for future implementation. TheCS-PTSDCoachman-
ual resulting from the iterative development process
was strengthened by each research phase. Our find-
ings on the importance of specific implementation
constructs may generalize to other mental health inter-
ventions delivered in the primary care setting and to
interventions that combine clinician support with
technology-based resources.
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