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ABSTRACT

A key military priority is building resilience taress, because of the near- and long-term effécsess on mission
performance, personal well-being, and relationshifiast stress treatment and prevention researalséscon the
adverse effects of stress, neglecting to buildt®patential positive effects on performance. Tiierts discussed in
this paper demonstrate that a software trainingcappprovide an effective individualized method fatigating the

negative effects of stress while emphasizing itsitpe effects on performance. The Stress Resiiefi@ining

System (SRTS) iPad app blends cognitive trainindp wedvanced biofeedback to teach individuals toeustdnd,
regulate and exploit their stress responses, wsigame-based learning framework. SRTS providesrirdtion on

stress and its effects, techniques for self-regpiabased on heart rate variability (HRV) biofeeclhaHRV-

controlled simulations, narrative self-tests, addmive coaching. The paper describes the SRTSaudeligy and
positive results from multiple evaluations, inclugliusability and efficacy studies on military, panditary and

non-military samples. The usability study showee #pp is intuitive and easy to use. The efficaogiss showed
that participants improved in a number of key resite-related measures including perceived PTSDp&yms,

stress and depression, and also reported improvsrirenn-the-job performance, personal, and fainikations.

The empirical results strongly support the abilifygame/simulation-based biofeedback training tddbstress
resilience in a variety of different populationsvaliation results suggest additional enhancememtghé

methodology including: a web-based version for irpltitform delivery; increased use of biometricad&dr better
feedback of progress; incorporation of social nekivay for supportive interaction; and virtual meribg to

replicate the benefits of personal mentoring. Tifeaecements will make the capability a more vakiaoldition to
initial and sustainment resilience training oveaage of military and non-military applications.
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INTRODUCTION

Resilience under stress is a critical issue in yadanilitary service. The negative effects of strasan include
decrements in immediate performance, psychologdigaties leading to high-risk behaviors such ashéit and
drug misuse; and in extreme cases PTSD and suididge et al., 2004). Therefore, developing servimmbers’
resilience — their ability to withstand, recoverpg and adapt under stressful circumstances -tas tai protecting
our military force’s health. Without such resilienservice members’ performance can suffer and fitleéss and
readiness for deployment may be adversely affg@ates et al., 2010).

The need for stress resilience training extendsititary populations other than those experiencietual combat.
For example, a 2009 research study of 368 guarmisreaulical staff at Joint Task Force Guantanamoggcted by
the Naval Center for Combat and Operational St@esgrol (NCCOSC) showed elevated levels of perckiteess,
symptoms of PTSD and depression. The study coedltitht because of the stressful nature of detaipesations,
guards experience PTSD symptoms similar to, andedsfon higher than, combat-deployed service mesrdued
that those at risk are less likely to seek treatriMtebb-Murphy, 2011).

Non-military populations such as law enforcememspenel are also prime candidates for stress easii training.
In fact, police work and military service share matress-related features: Psychological stressmreected with
the mission, including extended duty cycles ancbeype to horrific scenes of death and injury, ammon to both
cases (Balko, 2013). Anger management issues, ffagiitionship issues and substance abuse, altirgsérom
stress, are again common to both military and poknd suicides in both the police and military nexceed deaths
in the line of duty. Similar to military populatis, a failure to get help is a major contributopttice suicide and
other stress effects (Goldfarb, 2012).

There are also positive aspects to stress, as ddratad by experienced warfighters and other exdrparformers
who are able to adapt to stress through self-aveasenof their stress state and self-regulationrekstenergy. The
productive use of stress energy by parachutistsdeasonstrated in a pioneering set of studies by le¢ral (1967
& 1972). Their work showed that expert parachuistgerienced levels of stress similar to novices niuch earlier
in the jump sequence than novices, whose stredeged the start of the jump. This suggests thpees, rather
than failing to experience stress, do so at poiviiere the resultant arousal is most likely to pesly impact
performance, while novices experience this arougalpoints where it is most likely to negatively iagb
performance. Similar results were seen in an eimegity realistic simulated stress study condudtgdhe Army
Research Institute (Berkun, 1964), in which experéal personnel apparently used stress energy faripebetter in
threatening situations, while novices performedsearnder the same conditions.

Our main objective in designing and developing $tikess Resilience Training System (SRTS) was toodstrate
that a software training app can provide an effectndividualized method for mitigating the negatigffects of
situational and mission related stress while at shene time emphasizing its potential positive d$feon
performance. The SRTS app itself is describedh@ following section. This objective is in line tita
congressionally mandated Institute of Medicine repdiich recommended that the Department of DefébgzD)
employ only evidence-based resilience and prevenpoograms, and that it eliminate non-evidence-tbase
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programming (Institute of Medicine, 2014). Accorgliyy the prime goal of this paper is to presertrie place all of
the empirical evidence to date for the usabilitg &fficacy of the SRTS approach. The results af #mpirical
work — six successful studies concluded in 201§ inbependent university, military and paramilitamganizations
are described below. The empirical results supfioet use of game/simulation based biofeedback btginas
demonstrated by SRTS, to build stress resilieneeviariety of different populations.

STRESS RESILIENCE TRAINING SYSTEM DESCRIPTION
Overview

The SRTS is a self-contained, mobile training ceupsesently available as an iPad app. Its desigrceq
combines: (1) information about the physiology éfess and resilience; (2) engaging training in geseof
evidence-based energy self-regulation techniques;(3) the use of heart rate variability coherebicdeedback to
control a series of progressively more challenggames that are designed to increase the utilizasiod
sustainment of the resilience-building skills (Cadtral., 2010).The fully implemented SRTS app as described here
has a Navy orientation, because the Navy's OperaltiStress Control (OSC) Program has been a nrajosition
and evaluation partner; but the program’s appraaaqually applicable to any highly stressed pessarcluding

law enforcement and security personnel, and indadislworking in institutional and corporate enviments.

Unique Features

The key features that differentiate the SRTS pnogheom other resilience building and stress conéqgbroaches
are:

» Adopting portable technology in a scientifically lidated stress resilience training approach that
incorporatedoth cognitive learning and HRV coherence biofeedback;

* Minimizing the adverse effects of stremsd enhancing its productive effed¢tshelp improve immediate
performance as well as prevent the occurrenceyafhgdogical injuries;

* Using a state-of-the art mobile device such as iBe or other tablet to greatly enhance training
effectiveness by enabling refreshment training @radtice during and after deployment; and

» Embedding the training methods in a set of CasudlSerious Games to provide a framewaork for legrnin
to control and use stress productively in a foricegtable to today’s young military population (Elegr &
Tobias, 2006), and other age groups as well.

Contents

The SRTS iPad app provides access to four main coens: :éf —

« KNOW HOW . Teaches the user about stress and its effetie ir
form of narrated video modules on such topics asilieece,
Stress, Putting Stress in Perspective and Prepaforg
Performing in and Recovering from Operations anal rthle of
Spirituality.

« TECHNIQUES. Teaches a science-based biofeedback techni
for energy management based on self-regulation edriHRate
Variability (HRV) and shifts from negative to pasé emotions.

e GAMES. Provides a set of HRV-controlled games al
simulations used to encourage practice of the baifack stress
control techniques in a series of engaging andrpssively more
challenging environments. The initial game is Basmining,
which introduces the user to the graphical and migalefeedback ‘
components. Subsequent games and simulations es8asic
Training elements as feedback, and the users petfetter in the
game by raising their HRV Coherence score. Figushows the  Figure 1. Asteroid Defense Game
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Asteroid Defense game in which users defend thgr against in-coming asteroids, and higher HRV
Coherence gives them more ammunition. A high-sgpede driving game is even more difficult.

« REVIEW. Allows the user to review his or her progreskarning and HRV Coherence skills through the
use of story-based self tests and graphical vizaiddins of time based performance measures.

Each component has been designed with human famossderations to support ease of use and prodiockidh
iPad app standards.

HRYV Coherence Biofeedback

An essential part of the SRTS app is HRV Coherenaming using techniques and processes developdd a
validated by the Institute of Heartmath and oth@®isCraty et al., 2001; Kageyama, 1998). McCratylet2006)
demonstrated that the pattern of beat-to-beat laeaistity, or the heart rhythm, was correlated wethotions and
neurocognitive function. They developed the HR\h&nce method of Heart Rate Variability (HRV) leiefiback
to facilitate acquisition of self-regulation technes that allow users to recognize and shift thetah@nd emotional
responses associated with counter-productive stesggions. Whereas basic HRV biofeedback encosegathe
amountof beat-to-beat variability, HRV Coherence focusegshetime-patternof variability.

The top graph of Figure 2 shows the edgy, jerky Hstitern
associated witincoherencelncoherence means that activity i _
higher brain systems and the sympathetic and pazsthetic impais Ampliies Energy brains
nervous systems are out of synch; it represents W\M Mﬂ,w E:'I’:E.,L,
neurophysiology of poor mental and physical perfamoe.

The bottom graph shows the more even HRV pattesocisted
with HRV Coherence when the sympathetic ang

Heart Rhythms

parasympathetic nervous systems are in synchpiésents the — Facitials
neurophysiology of optimal function, when everythiseems : (b by
easy and cognitive performance is enhanced. QOydoal

HRV indicates a more depleted state of psycho-phygical : e

functioning, which can result from an accumulatiaf
operational stress (Dishman et al., 2000).

Figure 2. HRV Coherence and Incoherence

The iPad SRTS employs a specially designed eapstmsletect the pulse, which is used to measw@wddsic heart
rate, and Heartmath algorithms using power speatralysis to determine a numerical HRV Coherenoeesas a
percentage between 0 and 100. The Coherence sooatculated by analyzing the Power Spectral DgiiBiED) of
the Heart Rate Variability (HRV) data, which indiesa the power of the HRV pattern at various fregie=sn The
PSD is computed on the basis of a Fast Fourierstoam which performs a frequency domain analysithefHRV
data. The Coherence score is created by quantifhi@@xtent to which the power of the signal issagracross the
range of frequencies. High coherence will haveHiR/ signal clustered around a small band of fregies; in
contrast, low coherence will have a wide spreagesks and valleys across the range of frequendiég. SRTS
goal is to allow the user both to increase the labbs@mount of HRV and to reach high levels of HRvherence.

EMPIRICAL VALIDATION

While the SRTS app is still under development,ais lheen possible to perform a series of user di@hsa These
assessments range from demonstrating user accegtambaracterizing the impact of the SRTS appeatucing
stress and improving performance. The followingimsarizes the set of assessments completed in 2013.

GMU Usability Study

A comprehensive usability study of the SRTS iParsiea, focusing on its interface features, was cotetl by

researchers from the George Mason University (GNDdpartment of Psychology's Arch Lab. Fifteen mahel a
female participants (mean age 21.4 years) weraitedrthrough a voluntary university research dasaband were
compensated with partial course credit. Participamére representative of the target user age forSSREEach

participant session lasted one hour. The stullyllisdescribed in Smith et al (2013).
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The study used two main data collection method<suided-Exploratiorthe participants were directed through a
guided-exploration of the SRTS app. The guided-@ngbion path was selected by the researchers toetisat all
participants encountered each section of SRTSaat lence for a more thorough experience with tlognam. In
Questionnairesa 5-point Likert-scale SRTS Questionnaire covengeciic aspects of the SRTS interface, and a
Response to Stressful Experiences Scale (RSES)ayaubjective resilience score (Johnson et al, RFd§ure 3
shows the mean ratings from the SRTS QuestionnAteording to the SRTS questionnaire results, piadints
agreed that SRTS was useful, SRTS was easy tG&&RIS was well integrated, SRTS was quick to leand, they
felt confident using SRTS. Users were overall fposiabout the system, with user quotes includifigRTS] is
simple, the visuals are clean and cohereand, ‘1 find the concept to be intriguing and | enjoyemhuser-friendly
the system wds

Strongl
et 3.53 - 4.2 3.8 4-T6 3.93
I I
4 Il 1 I
1 Il
Il
£,
2
Strongly
disagree . T
Usefulness of | would use Easy to System Well- Quick to Confidence
SRTS SRTS Use integrated Learn with SRTS
frequently

Figure 3. Mean Ratings from SRTS Questionnaire

Eleven (11) participants completed the RSES and #wen RSES scores were correlated with resporseiket
questions “I believe that when used regularly tRI'S system is useful in helping people to managkedaal with
stress,” and “I think that | would like to use ttégstem frequently.” One positive correlation gated that
participants with higher subjective stress resdeemlso felt that SRTS would help them in the fatto manage
stress = .72, p<.05). A second positive correlation irdéd that participants with higher subjective stres
resilience scores also thought that they wouldtlisesystem more frequently £ .75,p < .01).

Afghanistan Clinical Field Trial

CDR Randy Reese, Ph.D., then a Clinical Neuropdpdigi and Assistant Director for Medical Serviagsthe
Warrior Recovery Center, Kandahar Air Field, cortddcan informal clinical field trial. CDR Reese flead about
the SRTS from an Office of Naval Research (ONRygmelease; he wanted to try using SRTS as pdnisofork
in preventing PTSD and other psychological injurisd asked for support. The SRTS team sent RenSRTS
units, began his experience with a teleconfereraieibhg session, and also put in place means ofiragly
monitoring and supporting his work. The team hastioued to communicate with and support CDR Réedes
work after he rotated from Afghanistan

CDR Reese's clinical focus is the relationship leetwtraumatic brain injury (TBI) and stress setfulation. At his
regular duty station at Camp Lejeune he has obdehat the vast majority of Marines with persisticggnitive
complaints experience difficulty as a result of BT&r variants of combat stress, and not so muclausec of a
history of concussion. In theater, CDR Reese didpeoform comprehensive neuropsychological assegsmand

he saw his primary role as working to prevent PT&1 post-concussive syndrome. He believed thatirttelp
soldiers learn to self-regulate hyperarousal iseq &bjective and saw SRTS as an important new tmehrd
achieving that goal. Since his patients were with for only a week or two before they either rotasek to duty or
move somewhere else for more rigorous medical plyethan he can provide, he asked for recommendation
regarding a "curriculum” for SRTS when time is lied. He was provided with an overview that showed o get
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the most from the SRTS within those constraintg] aiso a written short-term curriculum. CDR Resse’
experience with SRTS as a therapeutic tool was pesitive; he reported:

“I'd say it was a hugely successful field trishe (SRTS) devices and software were very welivexteand | think
were a great clinical tool. | have also learned abonore effective ways to use the features ovez.timOne

soldier with previous deployments and history aboic PTSD and sleep issues and headaches saidvd made
more progress in the past week and a half (whilthatWRC) than in five years of appointments at diiBics at

home." This was attributed primarily to educati@b@ut hyperarousal arising from repeated combateeemces
and impact of hyperarousal on multiple areas ofctioning) and development of skills to reduce syt

hyperarousal, primarily using biofeedback and otbegnitive/relaxation skills'(Reese, 2013).

Air Force Evaluation Study

The Air Force Research Laboratory (AFRL) conduaeadevaluation study using Air Force personnel abdd at
Peterson AFB, Colorado Springs, CO, and the stadylts were reported in an AFRL briefing (Chrisems2013).
The study participants were 20 personnel from B#hurity Forces who volunteered to participate eompleted
initial paper surveys on occupational stress, heatental health, and burnout. The participantsived an 8-week
SRTS intervention including weekly 1-hour mentorisgssions by phone from mentors trained by Institft
Heartmath, and the initial surveys were repeateeénat of the 8 weeks. Recruitment for the evalmaticas
challenging because highly stressed individualsewess willing to commit additional time to studsgrficipation.
Also, iPad usage was moderate overall at 25 mirkKywebich was lower than requested usage of ~ 73vweiek.
Finally, the Air Force users were working with @&ad app oriented toward Navy personnel — not aimopt
match with the security forces.

Despite the challenges, the overall results weite qositive. Figure 4 shows the statisticallynsiigant (P<.05)
negative correlation between reported stress levedISRTS iPad usage; 92% of SRTS users scoresfedisame
or better overall stress levels, while only 50%cohtrol group scores indicated same or better dvatrass. The
strong correlation between usage and decline @sstmay reflect strong motivation and/or the cbation of good
mentoring. Trends in the results also suggestsiipe effect on overload (unable to keep up withrkvdemands)
and negative interpersonal functioning. Likewides percent of SRTS users reporting high emotiemhhustion
decreased following the SRTS intervention, andstéime was true for the percent reporting to be gt hisk for
clinical distress. The small N meant only a fewraseere affected, but the trend again was positive.

Change in Stress Measure
2

*
*

100 ¢ 200 300 400 500

R*=0.578

*

O R N S
‘
L

iPad App Time (minutes)
Figure 4. Change in reported stress as a functiorf 8RTS usage time

In addition, verbal feedback from the SRTS users wery positive, including such reports as: “slegpbetter”
“calmer and more focused” “enjoy time with familyone.” Typical comments were:
“With all my challenges the past few weeks...| useehetool and technique you taught me and | got the
highest PT score | have ever received.”

“My mentor helped me see the progress | was matkiagl didn’t realize | was making.”
Military Operational Medicine Research Program Evalation Study

Dr. Jeffrey Pyne of the Central Arkansas Veteragaalthcare System directed a SRTS evaluation a®partarger
study sponsored by the Military Operational MediciResearch Program (MOMRP). A main objective &f study
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was to determine whether pre-deployment level ofvVHRad an effect on post-deployment PTSD symptoms.
Assessment measures were: (1) Pre-deployment SRMMeé&sure of Heart Rate Variability); and (2) @med post-
deployment PTSD Checklist (PCL, a measure of sympteverity). Subjects were from the Virginia Armgthdnal
Guard Cavalry and Aviation groups; 427 soldiers plated pre-deployment assessment, 308 completed pos
deployment, and 247 had usable HRV data. Theteesdre reported in Pyne (2013).

The statistically significant results (P<.05) oéthtudy were: For the entire subject group, higiterdeployment
HRV correlated with less severe post-deployment®$gmptoms; for the subjects 26 years old and ol§RTS
intervention resulted in less severe post-deploym&RSD symptoms. The experimental results indicabed
personnel who show higher HRV pre-deployment &alyito report less severe post-deployment PTSDpsyms;
and even short SRTS intervention can decreasedeptyment PTSD symptoms. Since the SRTS appsiguied
to increase HRV, the overall conclusion is that SRiBage before, during and after deployment cavepteand/or
alleviate PTSD symptoms -- as originally hypothediat the beginning of the SRTS program.

Naval Center for Combat and Operational Stress Combl (NCCOSC) Evaluation Study

The Navy Center for Combat and Operational Stres®r6l (NCCOSC) was originally designated as a SbtEhe
SRTS project. It assumed the lead in organizingildary efficacy evaluation, formed a SRTS Studgaim to
develop the protocols, obtained the required IRPrayal, and has worked with the suppoft Perceptronics
Solutions and its subcontractors to conduct théystlihe key NCCOSC members of the study group de@APT
Scott Johnston, NCCOSC Director and Principal Itigasor, and Dr. Ted Morrison, SRTS study team dowtor.

The NCCOSC study is designed to evaluate the éftewss of the SRTS program at reducing perceitedss
PTSD symptoms, depression, anxiety, sleep qualitsition and class/operational performance amoagyMervice
members. The 71 initial participants were recruiiredn the San Diego based Coastal and Riverine ditippary
Group and Squadron (which includes Explosive OmiteaDisposal). Service members were randomly asditm
one of three conditions: the SRTS iPad app conditen iPad-based Progressive Muscle Relaxation (PMR
condition (PMR is a stress control app previouglgleed by NCCOSC, which was used here for compareaw as

an iPad-use control); and a no-intervention corgroup. SRTS participants were given a 2-hour ingirsession,
and 8 weeks of iPad SRTS personal training at home.

Preliminary results from the iPad SRTS evaluatitilyg were reported by Dr. Morrison at the 2013 fmd¢ional

Society for Traumatic Stress Studies (Morrison |e2813) and they were highly positive. The mimsportant

results from the NCCOSC viewpoint were those on aggge. This is because there remains a serioy®asti
attached to seeking psychological help in militpopulations, and a key objective of SRTS was taaee this

stigma by providing a personal alternative or adjuool. As shown in Figure 5, questions on apulythe app

before and during perceived stressful events adlvided statistically significant positive differeae (P<.02)

between users of SRTS and those of the Progrelkigele Relaxation (PMR) app. And overall, SRTS wpened

250% more (2.5x) than the PMR app as determinagshyge capture software embedded in the two apps.

Mean total number of sessions: How often do you use (PMR or SRTS):
EPMR MSRTS

PMR 16.4
During a stressful event without iPad

Before stressful event without iPad

SRTS 41.3

Before stressfulevent with iPad

0 10 20 30 40 50 1 2 3 4 5
“Never” “Very Often”

Figure 5. Comparison of SRTS and PMR app usage

The study also achieved statistical significance.@B) on its two most important scales: PSS-10qéteed Stress
Scale) dealing with perceived stress, and PHQ-B¢RtaHealth Questionnaire) dealing with depressighich is
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Depression
CTRL SRTS ] ]
4.0

Perceived Stress

15 ] 3.0

closely related to PTSD. As shown in Figure 6, fhee-
intervention levels of Perceived Stress and Dejwasof
the SRTS group were nearly the same as thosesafdh
intervention control group, while post-interventidhe
SRTS group showed much lower levels of Perceived
Stress (-29%) and Depression (-47%) when compared t
the control group (P<0.05). We would have expected

-29% 4% the SRTS and the control group to have had sintifiar
10 2.0 experiences during the intervention period, so tisis
strong evidence for the positive effect of the SRaH
during the intervention.

San Diego Police Department (SDPD) Study

0 0 The Chief of Police approved an evaluation studyaas
PRE POST PRE POST result of strong interest by the head of the nefiotyned

Figure 6. NCCOSC PSS-10 and PH@-results SDPD Wellness Program. The department recruited 14

highly motivated participants: 12 sworn officersdag
dispatchers. As reported in Weltman et al (2014) deivered an initial training session includingsitience
background and SRTS iPad operation. The partitspdoen used the SRTS units on their own time foregks,
and Institute of Heartmath provided 4 weeks of WLirhpersonal telephone mentoring to each particip@bPD
participants completed the Personal and OrganizatiQuality Assessment (POQA) during the initiadining
session and at the end of the intervention. The RK@&s four primary scales — Emotional Vitality, @mizational
Stress, Emotional Stress and Physical Stress -niamedsubscales, including such factors as EmotiBualyancy,
Anxiety and Depression, Anger and Resentment, &atigtc. POQA has been previously used by Institiit
Heartmath in its research studies and practicejragididual scores are compared to norms from apamf 5,971
working adults. In addition, the mentors submitteports of the participants’ comments and theireotations.
Theresults of the study were positive: As shown inUFJ s, psangany Commendable
7, all four main scales within the POQA instrumshbwed Above Average

improvement; Emotional Vitality improved by 25% / / /

(p<0.05) and Physical Stress improved by 24% (pKO0.C o
Eight of the nine subscales showed improvement) Wié  4pove average
Stress subscale, perhaps the key measure of thg, s
improving approximately 40% (p<0.06). All partieipts
said that the mentoring helped to deepen th

Average 50%

understanding of how to use the SRTS skills in ylay 2
situations.  In addition, the participant commerds 2 & a

. L. elow Average < = @ @
reported by the mentors were universally positiv o = g & o
Participants reported that they were able to letma s g s 2
Coherence Advantage technique and to progress én ) 3 § 3 2
games from the simpler to the more challenging. eMc gipsiealy & S & £

important, they were able to apply the techniqueeai-life ox
situations, including one actual confrontation watBuspect.  Figure 7. SDPD POQA primary scale results
Participants related improvements in both on-tteegerfor-

mance and personal and familial situations. Thekieiastically praised the program and recommeitdied wide
application in law enforcement training.

DISCUSSION

We are extremely fortunate that six independenamiztions to date have conducted empirical evialositof the
SRTS app. The study results show:

» The SRTS app and mentoring can have a substansdlve effect on resilience related factors anethom
job performance even during a relatively shortriveation. This is shown by the results of the Rarce
study, the NCCOSC study and the SDPD study, artitpkarly by the user comments.
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¢ The SRTS app can be much more engaging than ath&ef" apps. This is shown by the NCCOSC study
in which SRTS was compared to the Progressive MuRelaxation app.

» Users apply the SRTS techniques to real-life ditmat and continue to apply the learned SRTS tegles
even when they are away from the iPad app, whiadx&tly what we want them to do. This is clearly
shown by the user comments in the Air Force sttiiyNCCOSC study and the SDPD study.

« Personal mentoring has a significant potentialificreasing the sustainability of the techniquegltun
the SRTS app. This is shown by user commentseiithForce and SDPD studies.

 The SRTS app also has great promise for inoculagainst PTSD and its symptoms, which was also a
key original objective of SRTS development. Thkishown by the MOMRP study and by the results ef th
Kandahar field trial.

Overall, these results are highly encouraging amdion our original assumptions that the SRTS apphowill help
not only to build resilience to stressful events, felp in recovering from them.

The results of the empirical studies, and our adtons with the organizations performing them jéated several
new requirements for the SRTS app; these includeela based version to extend use to devices andtisiths

other than personal iPads, enhanced feedback t8RA& user, and means for interactions with leadsnsell as

with other SRTS users. In addition, since mentprimad proved beneficial in several studies, it appe

worthwhile to try and provide mentoring, or its aguent, within the app itself. As a result, wevbareated a new
service-oriented architecture (SOA) for SRTS thakes use of cloud technology, and have used ihpseiment an

initial web based version that builds directly twe {Pad app and supports the newly desired features

Figure 8 shows two screens from the web basedorersihich maintains the look and feel of the iPadsion
without duplicating it exactly. Its design is bdsmn our favorable user experience with the iPadion, but it adds
new functionality and flow that strengthens theeir@nt SRTS features.

Figure 8. Web based version of SRTS program

The advantages of this technical approach areithét) Provides a common backend infrastructuresdipport
multiple devices such as iPad/iPhone, Web, Andreid, (2) Facilitates customizable layouts and fovks using
on-line publishing tools; (3) Permits dynamic pshlhg of content to users; (3) Allows ready intéigra with
Social Media platforms for messaging, authenticatind collaboration; (4) Supports the planned dgrakent of an
enhanced and customizable Coaching/Mentoring chiyainivolving two reasoning mechanisms — a detaistic
Rule Based/Finite State Machine as in the currieatliapp, and a Bayesian Inference Machine thapahie of
more intelligent and nuanced training recommendatizased on user population statistics as welhadsdividual
user history and performance; and (5) Enables l@asts for distribution, technical support and upda

Subsequent to the empirical studies described al®R&S was selected for inclusion in the succeskfok 2014

Squad Overmatch demonstration of Stress Exposuaiaifig (SET) technology sponsored by the US ArnS8tisdy
Program Office (Johnston et al, 2014). The denmatish results indicated that SRTS could potentiséirve as a
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stress management skills component of a Squadifigaldontinuum covering basic training, advancedviiadal
training, unit training, and deployment.

CONCLUSIONS

Overall, we conclude that the empirical resultersgty support the ability of game/simulation-basédfeedback
training to build stress resilience in a varietydifferent populations, and that the enhancemeriltsnvake the
capability a more valuable addition to initial asalstainment resilience training over a range oftanyt and non-
military applications. A particularly important meme is the results from the MOMRP study with Arpgrsonnel
which indicate that SRTS usage before, during died deployment can prevent and/or alleviate PT@Dpoms --
as was originally hypothesized at the beginninthef SRTS program. Encouraged by these findings résearch
team is pursuing several avenues to build on tideace supporting the adoption of HRV-based rasiketraining
for military personnel and veterans.

It is important to note that the improved measwafestress, depression, PTSD symptoms and resiliebserved in
this set of empirical studies, as well as the repof improved on-the-job performance and famitehtionships,
were achieved despite the facts that: (1) the SBJfSwas oriented to the Navy environment in itklaad feel,
and in the content of its learning modules and tesifs, while many of the users were Air Force, Yrpolice and
civilians; (2) many of the volunteer participantere likely also at an above average level of pshadical and
emotional health to begin with; and (3) the typieabosure to the SRTS app was relatively shorie résults of the
trials indicate that the SRTS approach to buildstigss resilience is suitable not only for militgmgrsonnel, its
original target, but also for to other stressedytations, and in particular for law enforcementsoemel.

The Air Force and SDPD case study results undegdcthre importance of mentor support and group actems.

The mentor interactions personalized the trainmgdch participant, focusing on the issues thasedhe most
distress in each individual's life and applying thesilience-building techniques to those issueds Hpproach
minimizes the negative effects of professional utlsances on the home, and the negative effectsonfestic

disturbances on the job. Mentors also build onumd@tion of issues that rejuvenate and build enextych leads
to improved communication and performance. Likewm® environment in which discussing the technicged

their application are both acceptable and encodrageritical to improving the resilience of a unita department.
These aspects of resilience training are so saifi that have adjusted the new Web-based iterafi@RTS to

emphasize the personalizing role of the mentortaadsupportive impact of the group. We are confideat these
adjustments and technical improvements will reisui#tn SRTS resilience training program that is higlitable for

all military populations, for general law enforcamheand for numerous other civilian applicationsivasl.

Our current aim is to build on the success of thaluation studies to bring the SRTS stress inomraand

performance enhancement technology into widespusadn both military and civilian environments. eTBRTS

team, including our DoD sponsors, is working toateepilot projects that would help integrate SRBSaaskills

building component within existing resilience pragns in the Navy, Army, Air Force and Special OpatpForces.
At the same time, we are seeking to expand SRTSnugaramilitary environments such as law enforaetnaad

security, and in the equally high stressed worléngironment of humanitarian aid workers. We as® &boking

toward applications such as sports, where perfoceander stress is essential, and, of coursegetlathe market of
corporate and personal well being. The transiiod commercialization phase of SBIR programs ismthe most
difficult, but we are confident that the proven béts of the SRTS software will allow us to briddpe gap.
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