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Background: Military veterans returning from a com-
bat zone often face mental health challenges as a
result of traumatic experiences. The veteran in the
United States has been underdiagnosed and under-
served. Since its advancement in the 1990s, teleme-
dicine has become a more prevalent means of de-
livering services for post-traumatic stress disorder
among veterans in the United States, but its adop-
tion is not ubiquitous.

Objective: To clarify the association of telemedicine
and the treatment of veterans with post-traumatic
stress disorder through identification of facilitators
and barriers to the adoption of the modality.
Methods: Reviewers analysed articles from CINAHL
and PubMed databases, using relative key words, se-
lecting the 28 most germane to the study objective.
Results: The most common adoption facilitators
were: improving access to rural populations of ve-
terans (22%), effective treatment outcomes (16%),
and decreased costs related to care (13%). The
most prevalent barriers were: veterans lacking ac-
cess to necessary modalities (25%), availability of
physicians competent in post-traumatic stress disor-
der treatment (20%), and complications with tech-
nology (20%). Five themes surfaced for facilitators:
accessibility, effectiveness, cost reduction, positive
patient perception, and supportive community; and
5 themes for barriers: access to technology, techni-
cal complications, physician availability, negative
patient perception, and uninformed patients.
Conclusion: This literature review identifies cost and
outcomes-effectiveness. The association of teleme-
dicine with the treatment of veterans with post-
traumatic stress disorder is feasible, beneficial and
effective.
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elemedicine has faced several barriers over recent
decades, including technological and equipment
challenges, costs and regulation (1), but, recently,
these barriers have decreased. Advances in technology
and recent healthcare reforms, such as the American

Recovery and Reinvestment Act (ARRA), the Health
Information Technology for Economic and Clinical
Health (HITECH) Act, and the Affordable Care Act
(ACA), support the coordination and alignment of
healthcare systems by means of such technology. In
2010 President Obama promoted “Connect America”,
which, among other things, encouraged medical net-
works to leverage technology to improve medical care
through remote services, such as telemedicine, within
the field of mental health (2).

The US Department of Veteran Affairs (VA) reports
that approximately 31% of Vietnam War veterans ex-
perienced post-traumatic stress disorder (PTSD), 10%
of Gulf War veterans, 11% of veterans of the war on
Afghanistan, and 20% of veterans of the Second Gulf
war (3). This is high prevalence in comparison with
7.8% of all Americans with PTSD (3). Access to men-
tal health services can play a pivotal role in a service
member’s plan of care during this often vulnerable and
difficult time. However, the VA system involves limited
facilities and long waiting times, which can become
overwhelming and discourage veterans from pursuing
evaluation and treatment of PTSD.

In 2014, an independent review revealed that vete-
rans endured significant waiting times before seeing a
primary care provider, and that the VA was falsifying
scheduling records to avoid retribution. Of the sample
reviewed, the mean waiting time for a first appointment
was 115 days, and although officials reported that less
than half of patients waited for more than 2 weeks,
findings showed that 84% waited at least that long (4).
Inresponse, President Obama passed the Veterans Ac-
cess, Choice, and Accountability Act, which allocated
approximately $15 billion US dollars to improving
veterans’ access to healthcare through increased VA
facilities, more providers, and alternative healthcare
options in light of VA delays in care (5). Now, 2 years
later, while improvements have been made, waiting
times have not been significantly impacted.

Given the prevalence of PTSD among US veterans
(30.9% for males and 26.9% for females) (5), additio-
nal modalities of care should be considered that can im-
prove access to veterans in order to diagnose and treat
veterans with PTSD. An evaluation of facilitators and
barriers to telemedicine among veterans with PTSD
could be of value. Pursuant with the World Health
Organization (WHO), this systematic review uses
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the terms telemedicine and telehealth synonymously,
defined as:

“The delivery of health care services, where distance is a
critical factor, by all health care professionals using informa-
tion and communication technologies for the exchange of valid
information for diagnosis, treatment and prevention of disease
and injuries, research and evaluation, and for the continuing
education of health care providers, all in the interests of ad-
vancing the health of individuals and their communities (6)”

Telecare is a seldom-used term, used synonymously
with telemedicine.

The US National Institutes of Mental Health, associa-
tes mental health comorbidities as depression, anxiety,
and substance abuse as secondary diagnosis PTSD (7).
Facilitators and barriers continue to be evaluated and
considered within the industry. Overarching facilitators
identified in the literature are: access, cost reduction,
effectiveness, positive patient perception, and com-
munity support. Overarching barrier themes include:
limited access to technology, physician availability,
technology complications, and uninformed patients.

The objective of this systematic review is to clarify
the association of telemedicine and the treatment of
veterans with PTSD through the identification of fa-
cilitators and barriers to the adoption of the modality.

METHODS

Protocol registration and eligibility criteria

The structure of the review follows the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
(8). The review itself has not been registered. Studies were
eligible for selection if they were published between the years
2010 and 2016, and whose topics were germane to the research
question of this review. Articles had to make some association
between telemedicine and PTSD for a veteran population as
well as mention at least onez facilitator or barrier. This review
collected data from articles published in the last 6 years re-
levant to the state of telemedicine since “Connect America”
was promoted. The primary research question was to clarify
the association of telemedicine with veterans diagnosed with
PTSD through the identification of facilitators and barriers to
adoption. The search and selection process conducted for the
articles used for this review are illustrated in Fig. 1.

Information sources and search

The review was structured from PRISMA, using the protocol
outlined by the Assessment for Multiple Systematic Reviews
(AMSTAR) (9). The authors structured and implemented a
systematic review by searching CINAHL and PubMed da-
tabases. These databases were selected due to their common
availability, making this review more duplicable, and because
they have been used in other systematic reviews in the area of
telemedicine (10, 11). The search string used for both databases
was a combination of key terms, found in the Medical Subject
Headings (MeSH) and Boolean operators: (telemedicine OR
telehealth OR telecare) AND (PTSD OR post traumatic stress
disorder OR post-traumatic stress disorder). Searches were
conducted during the period 20-30 November 2016.

www.medicaljournals.se/jrm

=

% Records identified through Additional records

RS PubMed database identified through CINAHL

% searching (n=143) (n=77)

=

Records after

_w dublicates removed

£ (n=214)

=

s

A
L] Records screened Records excluded
™ (n=214) (n=44)

E

= Full-text articles Full-text articled
I assessed for —» excluded not
= eligibility (n=44) germane to topic
L (n=44)

2 Studies included

= in qualitative

Té synthesis (n=44)

Fig. 1. Literature review process.

Study selection and data collection process

Prior to application of the publication date filter, the results total-
led 220 articles. After application of the date filter, the number
of articles reduced to 176. Among the 5 authors, abstracts for
these 176 articles were distributed in a way that ensured that
each article was read by at least 2 authors. Each author kept an
independent record of recommendations and observations about
each article for later discussion. During a consensus meeting, the
authors shared their recommendations. If the recommendation
to keep or discard was in agreement, then the recommenda-
tion stood. If there was disagreement as to whether to keep or
discard, the notes were brought up for discussion. A consensus
was reached by the end of the meeting. The final sample of
articles for analysis was 28.

Data items

The goal was to identify facilitators and barriers to the adoption
of telemedicine in the treatment of veterans with PTSD. Based
on this aim, the data items sought were facilitators and barriers.

Risk of bias in individual studies and across studies

To overcome selection bias, each member of the review team
was instructed to keep independent notes. This helped to con-
trol the tendency to focus in on 1 or 2 observations made by
one member of the group early in the process. Publication bias
was discussed early in the process. To control for publication
bias, members of the review team read each article carefully to
identify references to any unpublished studies, otherwise known
as grey literature, but none were identified.

Synthesis of results

The search in both PubMed and CINAHL resulted in hundreds
of relative articles. Collectively, the reviewers created a lite-
rature matrix to narrow the results down to the specific topic
relating to veterans and PTSD. Abstracts were first reviewed by
at least 2 reviewers and then, from the resulting sample, articles
were reviewed by at least 2 reviewers. Articles were removed
from eligibility for various reasons.
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Table I. Facilitators to adoption of telemedicine to treat veterans with post-traumatic stress disorder (PTSD)

Facilitator Occurrences, references Sum, n (%)
Improved access for rural area veterans 12, 16-18, 20, 23, 26-29, 30, 33-37 15 (22)
Effective treatment outcomes 13, 14, 16-18, 21, 25, 32, 34-36 11 (16)
Decreased costs related to care (including travel missed work, etc.) 12, 14, 16, 17, 25, 26, 33, 34, 37 9 (13)
Increased feeling of comfort, safety, and privacy 12, 16, 17, 28, 31, 35-37 8 (12)
General interest/acceptance by veterans 13, 14, 27, 31, 33, 35, 36 7 (10)
Veterans have access to necessary modalities (mobile devices, laptops, computers, etc.) 14, 18, 19, 27, 29, 30 6 (9)
Unaffected patient-provider relationship 22,27,33 3 (4)
Patient independence/autonomy 14,17, 36 3 (4)
Ease of use 9, 19 2(3)
Fewer scheduling conflicts for providers 17, 25 2 (3)
Involvement of loved ones 19 1(2)
Social network engagement 17 1(2)
Total 68

Articles were removed based on narrowness of topic (i.e. they
did not encompass the PTSD and veteran-specific focus), articles
that were too broad and not germane to the topic (i.e. veterans
not mentioned), small sample size (less than 30), case studies,
and if variables such as depression, general anxiety, smoking,
and substance abuse were very prominent (which was not our
primary research objective). If comorbidities were secondary to
the reviewers’ primary focus of PTSD, respective articles were
accepted. The first consensus meeting facilitated discussion and
identified the final list of articles for analysis.

The remaining 28 articles selected for analysis were then
divided up among members of the team so that each article was
read by at least 2 authors. Independent notes were kept on faci-
litators and barriers for later discussion. At a second consensus
meeting, the group shared their observations and a composite list
of facilitators and barriers was compiled in a literature matrix.
An affinity matrix was created to count the number of articles
identifying each of the facilitators and barriers.

At this same meeting, the notes for each article were again
reviewed among the group to help identify common themes.
Through a careful discussion of what was read and observed, the
team identified the common themes that ran through the entire
sample. These 5 themes were then organized so as to enable
inferences to be made.

RESULTS

Study selection

Reviewers screened 220 results from both CINAHL
and PubMed, applied filters for date published, and
reviewed abstracts in detail to identify the final sample.
A total of 28 works, published during the years 2010
to 2016, that focused on facilitators and barriers for
telemedicine as a treatment method of PTSD in vete-
rans, were identified.

Study characteristics

These 28 articles were carefully evaluated for faci-
litators and barriers, followed by common themes.
Five common themes were identified for both facili-
tators and barriers. Approximately 71% (20/28) used
videoconferencing as the telemedicine intervention,
while the others used the telephone. No other form of
telemedicine was found in our search.

Results of individual studies

Reviewers recorded observations and findings from
the literature in a thorough table that can be found in
Table SI'. Out of a total of 90 factors, 68 were identified
as factors of facilitation (75.5%) and 22 as barriers to
adoption (24.5%). Authors created affinity matrices to
illustrate the frequencies of the factors identified in the
literature. These matrices are shown in Tables I and 1.

Synthesis of results

Facilitators. The most commonly discussed facilitator
was “improved access for rural area veterans”, which
was identified in 15 out of 68 total occurrences (22%)
(12, 16-18, 20,23, 26,28-30, 33, 34-37). A benefit of
telemedicine identified in the literature was its ability
to increase access to care for patients. Veterans living
in rural areas face increased difficulties and obstacles
with regards to obtaining adequate care. Telehealth

'http://www.medicaljournals.se/jrm/content/?doi=10.2340/16501977-2302

Table II. Barriers to adoption of telemedicine to treat veterans with post-traumatic stress disorder (PTSD)

Barrier Occurrences Sum n, (%)
Veterans without access to necessary modalities (mobile devices, laptops, computers, etc.) 12,16, 17, 26, 35 5(25)
Availability of physicians with competence in PTSD treatment 26, 27, 36, 37 4 (20)
Complications with technology 16, 30, 35, 36 4 (20)
Providers with limited technological resources 12, 26, 35 3 (15)
Negative expectations of outcomes by veterans 21,22 2 (10)
Limited exposure/prior knowledge of telehealth 21 1(5)
Confidentiality concerns 14 1(5)

Total

20
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can provide faster and more convenient access to
healthcare where shortages exist in rural areas, as it
remotely delivers healthcare services and information
via telecommunication technology.

“Effective treatment outcomes” was the second
most discussed facilitator, which was found in 11 out
of 68 occurrences (16%) (13, 14, 16-18, 21, 25, 32,
34-36). Telemedicine enabled a more rapid diagnosis
and treatment process. This greater efficiency often
resulted in improved symptom reduction of PTSD and
related comorbidities, such as anxiety and depression.

“Decreased costs related to care (including travel,
missed work, etc.)”” was found in 9 out of 68 occurren-
ces (13%) (12, 14, 16, 17, 25, 26, 33, 34, 37). Studies
demonstrated that telehealth served as a means to
reduce costs for both patients and providers. This was
identified in direct costs, such as reduced clinic and
waiting-room space, and indirect costs, such as time for
the patient to take off work, drive to the appointment,
and possibly have to arrange childcare.

Eight out of 68 (12%) occurrences discussed “in-
creased feelings of comfort, safety, and privacy” as a
facilitator, meaning that veterans were particularly at
ease with the use of telemedicine as a form of treatment
(12,16, 17, 28, 31, 35-37).

“General interest/acceptance by veterans” was dis-
cussed in 7 out of 66 occurrences (10%) (13, 14, 27,
31, 33, 35, 36).

“Veterans have access to necessary modalities (mo-
bile devices, laptops, computers, etc.)” was another
facilitator observed in the literature. This facilitator
was identified in 6 out of 68 (9%) occurrences (14,
18, 19, 27, 29, 30). Maintaining a good relationship
between the provider and patient through telemedicine
may be difficult, as the in-person contact is removed;
however, 3 out of 68 occurrences (4%) identified “un-
affected patient-provider relationship” as a facilitator
to telemedicine adoption among veterans with PTSD
(22, 27, 33). “Patient independence/autonomy” was
identified in 3 out of 68 occurrences (4%) (14, 17, 36).
Telemedicine allowed patients to feel more in control
and aware of their symptoms. Lastly, both “ease of use”
(9, 19) and “fewer scheduling conflicts for providers”
were identified in 2 out of 68 occurrences (3%) (17,
25). The last 2 facilitators, each mentioned once out
of 68 occurrences (2%) were “involvement of loved
ones” (19) and “social network engagement” (17).

Barriers. Five barriers to the adoption of telemedicine
to treat US military veterans for PTSD were identified
in the literature. The barrier most commonly mentioned
was “veterans without access to necessary modalities
(mobile devices, laptops, computers, etc.)”’, which was
identified in 5 out of 20 occurrences (25%) (12, 16,
17,26, 35). Veterans residing in rural populations, es-
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pecially, had difficulty obtaining access to technology
or high-speed internet. Another major barrier authors
observed during the analysis was the “availability
of physicians with competence in PTSD treatment”,
identified in 4 out of 20 occurrences (20%) (26, 27,
36, 37). “Complications with technology” was another
significant barrier, identified in 4 out of 20 occurrences
(20%) (16, 30, 35, 36).

The barrier “providers with limited technology” was
found in the literature 3 out of 20 times (15%), the barrier
“negative expectations of outcomes by veterans” was
identified 2 out of 20 times (10%) (21, 22). Finally, the
barriers of “limited exposure/prior knowledge of tele-
health” and “confidentiality concern” were only iden-
tified once out of 20 occurrences (5%); however, one
article identified the former as under-reported (21). The
latter barrier is rather surprising with the increased use of
technology and cloud-based telehealth modalities (14).

Additional analysis

Based on the facilitators and barriers identified in the
literature, authors were able to identify 5 major themes
for both facilitators and barrier regarding the adoption
and utilization of telemedicine as a method of treatment
for veterans with PTSD. The facilitator themes identi-
fied were: accessibility, effectiveness, cost reduction,
positive patient perception, and supportive commu-
nity. The 5 overarching themes identified for barriers
were: access to technology, technical complications,
physician availability, negative patient perception, and
uninformed patients. These themes are described below.

Facilitator themes

Accessibility. The literature revealed that accessibility
was the most prominent theme. With the use of tele-
medicine, the population of veterans residing in rural
areas was able to receive easier access to treatment (12,
16-18, 23, 26, 28-33, 35). The use of telemedicine
as the modality of care eliminated several common
barriers from the traditional clinical setting, such as
geographical isolation, transportation issues, and sche-
duling conflicts (22, 25, 31, 32). Similarly, telemedicine
adoption resulted in earlier engagement and improved
overall coverage of veterans with PTSD (31, 32).

Due to the various options of platforms for delivery of
telemedicine (i.e. mobile devices, tablets, laptops, desk-
tops) to which most veterans have access, telemedicine
provides promising convenience to this population (6,
7,9, 17, 18,27). Similarly, the literature indicated that
most veterans viewed telemedicine software on their
devices as easy to use and helpful in their treatment,
even when they were not communicating directly with
a physician. Specifically, reminders and prompts of
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helpful coping skills as well as the ability to track and
view progress and patient information created a sense
of self-awareness and autonomy in the care process (9).

Effectiveness. In a variety of studies treatment through
telemedicine proved to be equally as effective as
traditional treatment. This equality of outcomes was
demonstrated through symptom reduction related to
PTSD, as well as reduction in symptoms of comorbi-
dities related to PTSD, such as anxiety and depression
(2-6, 13, 19-21, 24, 26). Although no difference in
dropout rates was observed when comparing in-person
treatment with telemedicine-based treatment, studies
did show that dropouts engaged in the telemedicine
method for a longer period of time before deciding to
discontinue treatment (20, 25). In addition, telemedi-
cine effectiveness was unaffected by age, ethnicity, or
demographics of veterans (23, 24, 26).

Cost reduction. From the patient perspective, teleme-
dicine reduced out of pocket costs due to the elimi-
nation of frequent hospital or clinic visits. Veterans
also benefitted from decreased costs related to travel,
such as fuel or bus tickets. Opportunity costs, such as
missing work, travel time, and accommodation needed
for veterans with small children also decreased due to
the convenience of telemedicine-based treatment (1,
4,5,9, 13, 16, 20, 22, 25).

Providers experienced an overall reduction in the
cost of treatment of veterans with PTSD, as well as
the ability to engage more patients (21, 33).

Positive patient perception. Veterans’ perception of
telemedicine was found to be a major theme asso-
ciated with facilitation of telemedicine advancement.
Based on surveys, veterans were generally interested
and accepted telemedicine as a delivery method (3,
13, 15, 31-33, 35). They felt confident in positive
outcomes and enjoyed the practicality of treatment
through an easy-to-use electronic platform. Veterans
also expressed that their comfort with telemedicine
stemmed partially from the ability to bypass the stigma
associated with receiving mental healthcare services
(12,16, 17,26,32-34,35,24). Not only were veterans
more comfortable with the privacy offered by receiving
treatment in their own homes, but they were also more
comfortable that telemedicine enabled the avoidance
of trauma cues (e.g. pictures, uniforms, other veterans)
that are often present in VA clinics, as well as heavily
populated areas or travelling long distances, which
may bring about anxiety (3, 17, 19, 32).

The literature also revealed that the patient-provider
relationship remained positive for most veterans.
Veterans expressed that comfort, trust, connection,
and helpfulness remained regardless of the lack of
in-person contact (22, 27, 33).
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Supportive community. Supportive community was
the least prominent facilitating theme found in the
literature, but emerged from 2 specific findings: the
ability for loved ones to be involved and present during
the care process due to telemedicine-based treatment,
and group video teleconferencing allowing veterans
to meet one another and develop a social network of
individuals with similar issues (5, 7). Both act as sup-
porting parties in the treatment process and may assist
in adherence and effectiveness.

Barrier themes

Access to technology. Limited access to technology
was the most prominent theme discussed throughout
the literature. Veterans without access to mobile de-
vices or internet-capable devices able to support the
software used in delivery cannot reap the benefits
offered by telemedicine. Similarly, affordability of
high-speed internet may be an issue for patients and
providers, especially those in rural areas (12, 16, 17,
28, 35). Upfront costs of technology, devices, software,
and other logistics (i.e. the ability to troubleshoot issues
that arise with software) may surface as significant con-
cerns for hospitals with limited resources (16, 28, 35).

Technical complications. Technical difficulties were
another major barrier theme that authors identified.
Complications, such as slow internet, software glitches,
difficulties sending and receiving messages and home-
work assignments, and complicated installation, were
all possible issues discussed in the literature. Similarly,
providers must have the means to provide maintenance
for software as necessary (16, 30, 32, 35).

Physician availability. A shortages of physicians is an
ongoing problem that arises in healthcare, and there is
no difference when it comes to mental healthcare provi-
ders. The availability of physicians with competence in
the treatment of PTSD is a major concern for the advan-
cement of telehealth (27, 28, 32, 22). As telemedicine
allows providers to reach more veterans, the demand for
physicians in mental health will continue to increase.

Negative patient perception. Negative patient percep-
tion and ideas about telemedicine was another pro-
minent theme that may pose as a barrier to adoption.
Studies found that some veterans had negative expecta-
tions of outcomes and did not believe that the delivery
method would be as effective as in-person treatment
(21-23). Although findings proved this to be false, these
negative opinions may hinder the treatment process
or prevent engagement in treatment completely (21).
In addition, some veterans, especially the older demo-
graphic, expressed technology as a nuisance or intole-
rable method of treatment. Confidentiality and privacy
concerns also arose based on the articles reviewed (14).

J Rehabil Med 50, 2018
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Uninformed patients. Lack of knowledge about teleme-
dicine was the last identified barrier theme. Limited or
no exposure to telemedicine and unawareness of it as a
modality of care can serve as a barrier to its request by
veterans and its growth as a form of treatment (21). Simi-
larly, this theme may fuel the above theme by allowing
negative thoughts to perpetuate due to lack of knowledge
of the benefits and effectiveness of telemedicine.

DISCUSSION

Summary of evidence

Findings from this review are relatively similar to that
of other reviews conducted previously. The themes of
the barriers and facilitators identified for veterans are
parallel to themes identified pertaining to telemedi-
cine delivery and utilization research not specifically
focused on veterans (1). As expressed in the litera-
ture, telemedicine should not be viewed as a means
to improve effectiveness or outcomes of treatment.
Rather, it should be used as a tool to expand the reach
of treatment and to engage more veterans in seeking
treatment for PTSD. More specifically, although reten-
tion rates (based on percentage) have not been shown to
improve by using telemedicine as a treatment method,
the value of telemedicine remains, due to the fact that
more veterans (based on raw number) are reached
and therefore, more veterans overall are completing
treatment for PTSD (22). Specific cost savings were
not found in the literature on US veterans, but other
studies on other populations have found specific num-
bers. In a review on telemedicine that focused on the
American Native population, it was found that, for
every US dollar spent on telemedicine, US$11.50 was
saved in travel and child-care expenses by the patient,
without any decrease in quality outcomes (38). A study
of cancer support groups identified between 2 and 5 h
of travel each way was saved for Native Americans,
which saved a range of US$50 to $200 (39).

Study limitations

Authors were able to identify limitations that existed
in this review. Literature focusing on the barriers of
veterans specifically was fairly scarce, focusing more
on why telemedicine would be a viable option for de-
livery of mental health services. Consequently, there
was little discussion on the topic of stigma as barrier,
which is a fairly common issue that veterans face,
and which may play a more significant role either as
a facilitator or barrier to adoption and utilization of
telemedicine (14). Similarly, discussion of licensing
issues and treatment across state lines were also absent
in the literature pertaining to factors affecting veterans.
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This is a barrier commonly conveyed in the literature in
regards to physician availability, that was not present
in the findings of this review.

Another limitation of this study is the lack of availa-
bility of information regarding how the level of severity
of PTSD symptoms or the presence of other severe
comorbidities may affect the success of telemedicine
as a treatment method. Studies included in this review
often excluded individuals from the final samples if
comorbidities were present or if the individual had a
high level of severity of symptoms.

We noted that 71% of the interventions involved
videoconferencing, while the others used the tele
phone. Although we identified a litany of facilitators
and barriers associated with our review, it is well
known that videoconferencing and telephone interven-
tions have different facilitators and barriers. A limita-
tion that this highlights is that the current study did
not separate the facilitators and barriers, as was done
in other research. In addition, although we identified
several themes, we did not analyse them based on the
modality of intervention.

Lastly, very little information was available on speci-
fic costs associated with telemedicine implementation,
and therefore they were not quantifiable. It would have
been helpful to compare savings between populations.

Implications

Based on findings from this review, further research
may focus on barriers that veterans may face, in or-
der to identify ways to overcome those barriers and
improve adoption of telemedicine in this population.
Future research may also focus on the effectiveness of
telemedicine in more severe cases of PTSD, especially
because these individuals may be more likely to avoid
seeking treatment. In addition, telemedicine offers a
solution to the lengthy waiting times discovered in
the VA system, which ultimately discourage veterans
from seeking care.

Conclusion

Telemedicine offers a means by which PTSD can be
more rapidly diagnosed and treated among veterans.
A review of facilitators and barriers reveals utilization
challenges, while reinforcing realized and potential
benefits. Outcome studies show that telemedicine is
an effective and efficient treatment option for veterans
who would rather receive care remotely or whose geo-
graphical locations leaves them with limited options
and increased difficulties. As identified by the WHO,
telemedicine can increase access to care, and many
veterans with mobility issues need the treatment that
telemedicine can provide.



=

o
=

JRM

JRM

The authors have no conflicts of interest to declare.

10.

11.

12.

13.

14.

15.

16.

17.

REFERENCES

. Gruessner V. The history of remote monitoring, telemedicine

technology. mHealth Intelligence, 2015. [accessed 2016
Oct]. Available from: http://mhealthintelligence.com/news/
the-history-of-remote-monitoring-telemedicine-technology.

. Whitehouse.gov. Connect America. (n.d.) [accessed 2016

Dec 12]. Available from: www.whitehouse.gov/connect-
america.

. Erbes CR, Stinson R, Kuhn E, Polusny M, Urban J, Hoff-

man J, et al. Access, utilization, and interest in mHealth
applications among veterans receiving outpatient care for
PTSD. Mil Med 2014; 179: 1218-1222.

. Lowery W, Hicks J. “Troubling” report sparks new wave of

calls for VA chief’s resignation. Washington Post May 24,
2014:A1. [Accessed 2016 Oct]. Available from: http://
www.washingtonpost.com.

. Veterans Affairs. The Veterans Access, Choice and Accoun-

tability Act of 2014 Highlights, United States: Veteran’s
Affairs; 2014.

. World Health Organization. Telemedicine: opportunities

and developments in member states: report on the second
global survey on eHealth, 2009. Geneva: World Health
Organization; 2010.

. National Institute of Mental Health. Post-traumatic stress

disorder, National Institute of Health. [Accessed 2016 Dec
12] Available from: www.nimh.nih.gov.

. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred re-

porting items for systematic reviews and meta-analyses:
the PRISMA statement. Ann Int Med 2009; 151: 264-269.

. Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N,

Hamel C, et al. Development of AMSTAR: a measurement
tool to assess the methodological quality of systematic
reviews. BMC Med Res Methodol 2007; 7: 10.

Kruse CS, Bouffard S, Dougherty M, Parro JS. Telemedi-
cine use in rural native American communities in the era
of the ACA: a systematic literature review. J Med Syst
2016; 40: 1-9.

Kruse CS, Soma M, Pulluri D, Nemali NT, Brooks M. The ef-
fectiveness of telemedicine in the management of chronic
heart disease - a systematic review. JRSM Open 2017; 8:
2054270416681747.

Wierwille JL, Pukay-Martin ND, Chard KM, Klump MC. Effec-
tiveness of PTSD telehealth treatment in a VA clinical sam-
ple. Psychol Serv 2016; 13: 373. Available from: http://
dx.doi.org.libproxy.txstate.edu/10.1037/ser0000106.
Gros DF, Lancaster CL, Lopez CM, Acierno R. Treatment
satisfaction of home-based telehealth versus in-person
delivery of prolonged exposure for combat-related PTSD
in veterans. J Telemed Telecare 2018; 24: 51-55.

Engel CC, Jaycox LH, Freed MC, Bray RM, Brambilla D,
Zatzick D, et al. Centrally assisted collaborative telecare
for posttraumatic stress disorder and depression among
military personnel attending primary care: a randomized
clinical trial. JAMA Intern Med 2016; 176: 948-956.
Miller CJ, McInnes DK, Stolzmann K, Bauer MS. Interest
in use of technology for healthcare among veterans re-
ceiving treatment for mental health. Telemed J E Health
2016; 22: 847-854.

Acierno R, Gros DF, Ruggiero KJ, Hernandez-Tejada BM,
Knapp RG, Lejuez CW, et al. Behavioral activation and
therapeutic exposure for posttraumatic stress disorder:
a noninferiority trial of treatment delivered in person
versus home-based telehealth. Depress Anxiety 2016;
33: 415-423.

Whealin JM, Seibert-Hatalsky LA, Howell JW, Tsai J. E-
mental health preferences of Veterans with and without
probable posttraumatic stress disorder. J Rehabil R D
2015; 52: 725-738.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Telemedicine for military veterans with PTSD 391

Engel CC, Litz B, Magruder KM, Harper E, Gore K, Stein N,
et al. Delivery of self training and education for stressful
situations (DESTRESS-PC): a randomized trial of nurse
assisted online self-management for PTSD in primary care.
Gen Hosp Psychiatry 2015; 37: 323-328.

Yuen EK, Gros DF, Price M, Zeigler S, Tuerk PW, Foa EB,
Acierno R. Randomized controlled trial of home-based
telehealth versus in-person prolonged exposure for
combat-related PTSD in veterans: preliminary results. ]
Clin Psychol 2015; 71: 500-512.

Fortney JC, Pyne IJM, Kimbrell TA, Hudson TJ, Robinson DE,
Schneider R, et al. Telemedicine-based collaborative care
for posttraumatic stress disorder: a randomized clinical
trial. JAMA Psychiatry 2015; 72: 58-67.

Price M, Gros DF. Examination of prior experience with
telehealth and comfort with telehealth technology as a
moderator of treatment response for PTSD and depres-
sion in veterans. Int J Psychiatry Med 2014, 48: 57-67.
Hernandez-Tejada MA, Zoller ]S, Ruggiero KJ, Kazley AS,
Acierno R. Early treatment withdrawal from evidence-
based psychotherapy for PTSD: telemedicine and in-person
parameters. Int J Psychiatry Med 2014; 48: 33-55.
Castro CA. The US framework for understanding, preven-
ting, and caring for the mental health needs of service
members who served in Combat in Afghanistan and Iraq:
a brief review of the issues and the research. Eur J Psy-
chotraumatol 2014; 5: eCollection 2014

Stecker T, McHugo G, Xie H, Whyman K, Jones M. RCT of
a brief phone-based CBT intervention to improve PTSD
treatment utilization by returning service members. Psych
Serv 2014; 65: 1232-1237.

Morland LA, Mackintosh MA, Greene CJ, Rosen CS, Chard
KM, Resick P, Frueh BC. Cognitive processing therapy for
posttraumatic stress disorder delivered to rural veterans
via telemental health: a randomized noninferiority clinical
trial. J Clin Psychiatry 2014; 75: 470-476.

Musdal H, Shiner B, Chen T, Ceyhan ME, Watts BV, Ben-
neyan J. In-person and video-based post-traumatic stress
disorder treatment for veterans: a location-allocation
model. Mil Med 2014; 179: 150-156.

Ziemba SJ, Bradley NS, Landry LA, Roth CH, Porter LS,
Cuyler RN. Posttraumatic stress disorder treatment for
Operation Enduring Freedom/Operation Iraqi Freedom
combat veterans through a civilian community-based tele-
medicine network. Telemed J E Health 2014; 20: 446-450.
Litwack SD, Jackson CE, Chen M, Sloan DM, Hatgis C, Litz
BT, Marx BP. Validation of the use of video teleconferen-
cing technology in the assessment of PTSD. Psychol Serv
2014; 11: 290.

Brooks E, Novins DK, Noe T, Bair B, Dailey N, Lowe J, et
al. Reaching rural communities with culturally appropriate
care: a model for adapting remote monitoring to Ameri-
can Indian veterans with posttraumatic stress disorder.
Telemed J E Health 2013; 19: 272-277.

Xu R, Mei G, Zhang G, Gao P, Pepe A, Li J. TPM: cloud-based
tele-PTSD monitor using multi-dimensional information.
Stud Health Technol Inform 2012; 184: 471-477.

Niles BL, Klunk-Gillis J, Ryngala DJ, Silberbogen AK, Pay-
snick A, Wolf EJ. Comparing mindfulness and psychoeduca-
tion treatments for combat-related PTSD using a telehealth
approach. Psychol Trauma 2012; 4: 538.

Strachan M, Gros DF, Ruggiero KJ, Lejuez CW, Acierno R. An
integrated approach to delivering exposure-based treatment
for symptoms of PTSD and depression in OIF/OEF veterans:
preliminary findings. Behav Ther 2012; 43: 560-569.
Shore JH, Brooks E, Anderson H, Bair B, Dailey N, Kauf-
mann LJ, Manson S. Characteristics of telemental health
service use by American Indian veterans. Psych Serv
2012; 63: 179-181.

Gros DF, Yoder M, Tuerk PW, Lozano BE, Acierno R. Expo-
sure therapy for PTSD delivered to veterans via telehealth:

J Rehabil Med 50, 2018



392

35.

36.

C. S. Kruse et al.

predictors of treatment completion and outcome and
comparison to treatment delivered in person. Behav Ther
2011; 42: 276-283.

Morland LA, Greene CJ, Rosen CS, Foy D, Reilly P, Shore
J, et al. Telemedicine for anger management therapy in
a rural population of combat veterans with posttraumatic
stress disorder: a randomized noninferiority trial. J Clin
Psychiatry 2010; 71: 855-863.

Tuerk PW, Yoder M, Ruggiero KJ, Gros DF, Acierno R. A
pilot study of prolonged exposure therapy for posttrau-
matic stress disorder delivered via telehealth technology.
J Trauma Stress 2010; 23: 116-123.

www.medicaljournals.se/jrm

37.

38.

39.

Morland LA, Hynes AK, Mackintosh MA, Resick PA, Chard
KM. Group cognitive processing therapy delivered to
veterans via telehealth: a pilot cohort. J Trauma Stress
2011; 24: 465-469.

Sequist TD, Cullen T, Acton KJ. Indian Health Service
innovations have helped reduce health disparities affecting
American Indian and Alaska Native people. Health Affairs
2011; 30: 1965-1973.

Doorenbos AZ, Eaton LH, Haozous E, Towle C, Revels L,
Buchwald D. Satisfaction with telehealth for cancer sup-
port groups in rural American Indian and Alaska Native
communities. Clin J Oncol Nurs 2010; 14: 765.



