
 

Research   on   Biofeedback   and   Unyte   Products 
 
Unyte   Health   Inc.   sells   biofeedback   and   interactive   meditation   products   under   the   Wild   Divine   brand. 
These   products   have   been   studied   scientifically   by   several   groups   in   North   America   and   worldwide. 
Scientific   databases   include   over   100   publications   discussing   the   use   of   biofeedback   and   a   Wild   Divine 
product. 
 
Published   results   of   research   studies   have   associated   biofeedback   and   Unyte   products   with 
improvements   in: 

● Stress   management    1,3 

● Anxiety   as   measured   by   quality   of   life   measures   and   stress   and   anxiety   scales    1,   6,   9 
 

● Measures   of   trait   anxiety    3 

● Coping   self-efficacy    3 

● Depression   scores   (to   non-clinical   score)    3,   47 
● Breathing   in   chronic   pain    6,   13 
● Pain   scores   in   post-operative   surgery   patients    12 
● Pain   and   mood   ratings    6 
● Heart   rate   variability   in   patients   with   pain    6 
● Milk   production   in   breastfeeding   women    7 
● Disruptive   behaviours   in   children   with   ADHD    2 
● ADHD   Questionnaire   scores    2 

 
The   research   shows   particular   promise   in: 

● Professionals   with   stressful   jobs    1 
● Breast   cancer   survivors    5 
● Children   with   anxiety   or   ADHD    2,   9,   72 
● Parents   of   children   with   ADHD    2 
● Patients   with   chronic   pain    6,   13 
● Complex   trauma   disorder    8 
● Patients   with   acute   pain    11,   12 
● Breast   feeding   women    7 
● Pregnant   women    3 
● Musicians    39 
● Athletes    14 

 
Research   results   show   that   Wild   Divine   products   are   additionally   associated   with: 

● High   user   satisfaction    1,   14,   57 
● High   user   success   in   learning   biofeedback   techniques    38,   57 
● High   user   recommendation    5,   14,   57 
● High   potential   to   teach   breathing   and   relaxation   techniques   to   children   with   ADHD    9 
● Empowerment   of   individuals   to   improve   their   health   and   quality   of   life   by   giving   them   skills   to 

regulate   their   psychophysiological   state    5,   38 
● Consistently   higher   levels   of   success   in   musicians    39 
● A   trend   toward   improved   creativity    10 

 
Wild   Divine   products   are   frequently   chosen   by   researchers   because   of   their   accessibility, 
unobtrusive   nature,   portability,   and   cost-effectiveness    15,   37,   40,   68    Some   reasons   for   choosing   to   use 

 



 

Wild   Divine   products   for   their   patients,   or   research   participants,   that   have   been   cited   by   authors 
include: 

● Providing   the   opportunity   for   people   to   learn   and   practice   basic   biofeedback   techniques 
independently    38 

● Its   potential   to   teach   individuals   how   to   recognize   and   control   their   body's   internal   states   while 
receiving   personal   physiological   information,   in   real   time,   and   applying   it   away   from   the   training 
site   –   such   as   school/work   and   frustrating   social   situations    2,   65 

● Its   attractive   and   engaging   user   interface    1,   7 
● The   ability   for   users   to   visually   assess   their   progress    1 
● More   effective   and   enjoyable   experiences   and   support   for   users    4 
● The   potential   benefit   of   a   portable   biofeedback   intervention   brought   to   the   patient’s   bedside 

post-surgically   for   managing   acute   post-operative   pain    12 
● Helping   children   to   understand   how   to   control   their   emotions,   using   breathing   techniques   and 

muscle   relaxation   in   which   to   reduce   stress   and   provide   a   sense   of   balance    8 
● The   ability   to   train   the   body   and   the   mind   to   be   more   connected,   in   addition   to   being   an 

adventure   game     
53 

● Its   usefulness   in   the   regulation   or   monitoring   of   hyperactivity   and   impulsivity   in   children   and 
adolescents   with   ADHD    2,   45,   56 

● The   potential   to   produce   positive   developments   on   ADHD   symptoms,   which   may   consequently 
produce   improvements   in   reducing   parental   depression,   anxiety,   and   stress   levels    2 

● Its   non-invasive   sensors    17 
● Allowing   for   insight   into   participants’   reactions   to   specific   game   events    17,   30 
● The   potential   to   measure:   anxiety   and   stress,   relaxation   and   meditation,   tension,   sudden 

changes   in   mood,   and   breathing   variability    17,   20 
● Allowing   users   to   consciously   achieve   relaxed   and   meditative   states   via   multiple   measures   of 

physiological   responses,   including   heart   rate,   respiration   rate,   and   skin   temperature    73 
 
In   addition   to   being   used   in   research   studies   to   examine   the   benefits   of   meditation,   Wild   Divine 
products   are   frequently   chosen   by   scientists   to   conduct   research   that   involves   measuring   heart   rate 
variability.    15-35 
 
 
 
   

 



 

Literature   Review: 
 

1. Studies   that   used   a   Wild   Divine   product   as   an   intervention   (#1-14) 
2. Studies   that   used   Wild   Divine   sensors   (#15-35) 
3. Studies   that   referenced   a   Wild   Divine   product   (#36-73) 
4. Review   articles   that   referenced   a   Wild   Divine   product   (#74-81) 
5. Additional   articles   (#82-102) 

 
1)   Studies   that   Used   a   Wild   Divine   Product   as   an   Intervention 
 
1.    Evaluation   of   a   biofeedback-assisted   meditation   program   as   a   stress   management   tool   for   hospital 
nurses:   a   pilot   study 
SM   Cutshall,   LJ   Wentworth,   DL   Wahner-Roedler…   -   Explore:   The   Journal   of   …,   2011   -   Elsevier 
To   assess   whether   a   self-directed,   computer-guided   meditation   training   program   is   useful   for   stress 
reduction   in   hospital   nurses.   We   prospectively   evaluated   participants   before   and   after   a   month-long 
meditation   program.   The   meditation   program   consisted   of   15   computer   sessions   that   used   biofeedback 
to   reinforce   training.   Participants   were   instructed   to   practice   the   intervention   for   30   minutes   per 
session,   four   times   a   week,   for   four   weeks.   Visual   analogue   scales   were   used   to   measure   stress,   anxiety, 
and   quality   of   life   (assessments   were   performed   using   Linear   Analogue   Self-Assessment   [LASA],   State 
Trait   Anxiety   Inventory   [STAI],   and   Short-Form   36   [SF-36]   questionnaires).   Differences   in   scores   from 
baseline   to   the   study's   end   were   compared   using   the   paired   t   test.   Eleven   registered   nurses   not 
previously   engaged   in   meditation   were   enrolled;   eight   completed   the   study.   Intent-to-treat   analysis 
showed   significant   improvement   in   stress   management,   as   measured   by   SF-36   vitality   subscale   (P   =   .04), 
STAI   (P   =   .03),   LASA   stress   (P   =   .01),   and   LASA   anxiety   (P   =   .01).   Nurses   were   highly   satisfied   with   the 
meditation   program,   rating   it   8.6   out   of   10.The   results   of   this   pilot   study   suggest   the   feasibility   and 
efficacy   of   a   biofeedback-assisted,   self-directed,   meditation   training   program   to   help   hospital   nurses 
reduce   their   stress   and   anxiety.   Optimal   frequency   of   use   of   the   program,   as   well   as   the   duration   of 
effects,   should   be   addressed   in   future   studies. 
 
2.    Can   Children   with   AD/HD   Learn   Relaxation   and   Breathing   Techniques   through   Biofeedback   Video 
Games?. 
KL   Amon,   A   Campbell   -   Australian   Journal   of   Educational   &   Developmental   …,   2008   -   ERIC 
This   study   investigated   "The   Journey   to   Wild   Divine"   as   a   biofeedback   management   tool   teaching 
breathing   and   relaxation   skills   to   children   with   Attention-Deficit/Hyperactivity   Disorder   (AD/HD).   The 
children   played   the   game   by   manipulating   their   heart   rate   using   breathing   techniques   taught   in   the 
game,   measured   through   three   finger   sensors.   Parents   completed   questionnaires   to   measure 
behavioural   and   emotional   changes.   In   the   experimental   group,   children   with   AD/HD   (n   =   24) 
demonstrated   significant   reductions   in   the   AD/HD   Questionnaire,   F(1,34)   =   44.30,   and   the   Strengths   and 
Difficulties   Questionnaire,   F(1,34)   =   19.90,   compared   to   a   control   group   (n   =   12).   The   Wild   Divine   has 
shown   potential   in   teaching   breathing   and   relaxation   techniques   to   reduce   disruptive   behaviours   in 
children   with   AD/HD. 
 
3.    Mindfulness-based   stress   reduction   intervention   in   a   sample   of   pregnant   women   in   a   rural   area 
SG   Williams   -   2012   -   researchcommons.waikato.ac.nz 
In   this   study,   nine   pregnant   women   in   a   rural   area   were   assessed   for   a   range   of   affective   and   mood 
disorders,   as   well   as   for   coping   self-efficacy   and   use   of   mindfulness   in   daily   life.   A   mindfulness-based 
stress   reduction   intervention   was   implemented   using   “Healing   Rhythms”,   a   commercially   available 
computer-based   mindfulness   software   programme,   which   uses   biofeedback   to   assist   in   teaching 

 

https://www.ncbi.nlm.nih.gov/pubmed/21397872
https://www.ncbi.nlm.nih.gov/pubmed/21397872
https://www.newcastle.edu.au/__data/assets/pdf_file/0014/100337/v8-amon-campbell.pdf
https://www.newcastle.edu.au/__data/assets/pdf_file/0014/100337/v8-amon-campbell.pdf
http://researchcommons.waikato.ac.nz/handle/10289/7945


 

self-regulation   and   mindfulness-based   approaches   for   reducing   stress.   The   programme   was   supplied 
already   loaded   onto   laptops   which   were   lent   to   participants   for   the   study.   Most   participants   showed 
improvements   on   measures   of   Trait   anxiety   and   coping   self-efficacy,   with   two   participants   whose   scores 
at   baseline   met   clinical   criteria   for   depression   dropping   significantly   to   a   non-clinical   score   at   the   end   of 
the   programme.   Participants   were   interviewed   and   most   reported   satisfaction   with   using   the 
programme,   and   a   belief   that   it   could   be   useful   for   other   pregnant   women   especially   where   women   felt 
challenged   by   stressors   during   pregnancy.   The   aim   of   the   study   was   to   identify   whether   a 
computer-based   mindfulness   programme   for   stress   reduction   would   have   utility   and   efficacy   in   a   rural 
population.   The   results   suggest   that   there   were   measureable   gains   for   most   participants,   and   that   such 
a   programme   could   be   a   supportive   and   helpful   option   for   rural   women   who   wish   to   learn   how   to   better 
manage   perinatal   stress. 
 
4.    A   Study   of   Biofeedback   in   a   Gaming   Environment 
X   Du,   SR   Campbell,   D   Kaufman   -   Educational   Gameplay   and   …,   2010   -   books.google.com 
(Simon   Fraser   U) 
This   chapter   reports   on   a   study   of   biofeedback   in   a   gaming   environment   incorporating   the   acquisition 
and   analysis   of   physiological   data   sets   in   tandem   with   other   behavioral   and   self-report   data   sets. 
Preliminary   results   presented   here   provide   some   groundwork   toward   subsequent   study   in   this   area,   as 
more   comprehensive   and   detailed   treatments   will   require   further   research.   The   main   contribution   and 
focus   of   this   chapter   concerns   our   experiences   in   applying   methods   not   typically   available   to 
educational   researchers.   Our   results   are   promising,   though   they   cannot   be   taken   to   be   definitive. 
Further   developments   and   applications   of   these   methods   will   lead   to   more   detailed   investigations   as   to 
what   people   may   learn   or   gain   from   biofeedback   in   gaming   environments,   along   with 
interdependencies   of   biofeedback   and   gaming   pertaining   to   affect,   motivation,   behavior   and   cognition, 
and   perhaps   especially,   to   learning   anxiety 
 
5.    Lessons   from   survivors:   The   role   of   recreation   therapy   in   facilitating   spirituality   and   well-being 
C   Battaglini,   J   Peppercorn   -   RT   and   Spirituality,   2007    -   heartmathbenelux.com 
Spirituality   is   not   consistently   integrated   into   healthcare   even   though   it   is   thought   to   play   a   vital   role   in 
health   and   recovery   from   illness   (Gall,   et   al,   2005;   Martsolf   &   Mickley,   1998;   Mccain,   2005).   Recreational 
therapists   are   in   a   position   to   capitalize   on   the   free   and   expressive   nature   of   leisure-based   interventions 
to   facilitate   spiritual   growth   and   development   that   may   aid   in   recovery   from   illness.   This   article   will 
explore   the   impact   that   an   integrated   exercise   and   recreational   therapy   program   had   on   the   spirituality 
of   women   recovering   from   breast   cancer   treatment.   The   theoretical   framework   used   to   guide   service 
delivery   and   the   lessons   learned   from   these   breast   cancer   survivors   are   presented   along   with 
implications   for   practice.   Keywords:   Breast   cancer,   exercise,   leisure   and   well-being   model,   recreation 
therapy,   spirituality,   well-being. 

 
6.    Ready,   set,   relax:   biofeedback-assisted   relaxation   training   (BART)   in   a   pediatric   psychiatry   consultation 
service 
K   McKenna,   KAS   Gallagher,   PW   Forbes,   P   Ibeziako   -   Psychosomatics,   2015   -   Elsevier 
Biofeedback-assisted   relaxation   training   (BART)   can   treat   several   common   pediatric   presentations, 
including   chronic   pain   and   anxiety.   Its   effectiveness,   applicability   to   a   variety   of   conditions,   and 
equipment   portability   make   it   an   ideal   treatment   approach   for   use   in   an   inpatient   pediatric 
consultation-liaison   service.   Since   there   is   a   paucity   of   published   research   on   the   utility   of   BART   in   this 
setting,   we   studied   pediatric   patients   (≥8y),   medically-admitted   to   Boston   Children’s   Hospital,   and 
referred   to   the   Psychiatry   Consultation   Service   for   assistance   in   managing   pain,   anxiety   or   both.   The 
patients   received   at   least   1   session   of   BART.   In   addition   to   heart   rate   variability   and   skin   temperature 
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data   collection,   participants   completed   the   Wong-Baker   FACES   Pain   Rating   Scale   and   a   brief 
mood/affective   state   rating   scale   (Youth   Feelings   Scale)   before   and   after   the   BART   sessions.   A   total   of 
152   sessions   were   conducted   with   66   patients   across   11   referring   services.   BART   was   successfully   used 
61%   of   the   time   on   the   medical   floor   with   common   barriers   involving   patient   unavailability   or   refusal. 
The   patients   completed   an   average   of   1.57   sessions   per   admission.   The   post-BART   session   pain   and 
mood   ratings   significantly   improved   over   the   presession   ratings.   Patients   with   both   pain   and   anxiety 
reported   the   greatest   changes   across   sessions   in   comparison   with   those   with   only   pain   or   anxiety. 
Higher   heart   rate   variability   was   observed   in   the   “pain-only”   group.   The   use   of   BART   in   a 
consultation-liaison   setting   demonstrates   promising   utility   in   working   with   patients   with   pain,   anxiety, 
or   a   combination   of   symptoms.   BART   was   well-received   by   patients   with   subjective   reports   of   benefit 
across   sessions. 
 
7.    Design   for   relaxation   during   milk   expression   using   biofeedback 
L   Feijs,   J   Kierkels,   NH   van   Schijndel …   -   …   Conference   of   Design,   …,   2013   -   Springer 
Abstract:   Many   women   experience   difficulty   expressing   milk   using   a   breast   pump.   A   negative   influence 
upon   their   success   is   stress,   hampering   the   milk   ejection   reflex.   We   explore   biofeedback   to   enhance 
relaxation   during   milk   expression.   We   discuss   context,   the   principles   of   biofeedback   and   the   design   of 
an   experiential   prototype.   The   effect   of   biofeedback   on   milk   expression   shows   promising   trends 
towards   increased   relaxation,   shorter   time   to   milk   ejection,   and   more   milk   production.   Themes   that 
emerged   are:   control,   distraction,   endorsement,   setting   of   milk   expression   session,   and   pragmatism. 
 
8.    Promoting   attachment   and   emotional   regulation   of   children   with   complex   trauma   disorder. 
D   Aideuis    -   International   Journal   of   Behavioral   Consultation   and   …,   2007   -   psycnet.apa.org 
Abstract:   Complex   trauma   is   the   result   of   repeated   or   chronic   traumatic   experiences   in   childhood.   The 
traumatic   experiences   have   a   pervasive   impact   on   the   child's   physical,   sensory,   emotional,   cognitive   and 
social   growth.   This   paper   discusses   how   the   proposed   diagnostic   category,   Complex   Trauma   Disorder, 
identifies   clusters   of   symptoms   and   behaviors   that   suggest   the   need   for   a   multimodal   approach   to 
therapy.   Application   of   each   treatment   modality   is   described   with   the   emphasis   on   resolving   the 
symptoms   of   complex   trauma   and   development   of   a   secure   attachment. 
 
9.    Game-based   biofeedback   for   paediatric   anxiety   and   depression 
M   Knox,   J   Lentini,   TS   Cummings…   -   Mental   health   in   …,   2011   -   researchgate.net 
Abstract:   Twenty-four   children   and   adolescents   aged   9–17   who   were   referred   for   treatment   for   anxiety 
were   assigned   to   either   a   game-based   biofeedback   group   or   a   waiting   list   comparison   group.   The 
eight-session   biofeedback   intervention   included   psychoeducation,   identification   of   triggers   and   signs   of 
anxiety,   and   in   vivo   practice.   The   intervention   used   computer-based   gaming   technology   to   teach   and 
practise   relaxation.   Analyses   using   ANCOVA   revealed   significant   differences   in   posttest   scores   of   anxiety 
and   depression   measures   between   the   two   groups.   The   intervention   group   reduced   anxiety   and 
depression   scores   on   standardised   tests.   Findings   suggest   that   biofeedback   assisted   relaxation   training 
can   be   useful   in   decreasing   anxiety   and   depressive   symptoms   in   anxious   youths. 
 
10.    The   Effect   of   Computer-based   Biofeedback   on   Creativity 
Q   Li   -   2008   -   surface.syr.edu 
Abstract:   In   recent   decades,   Psychology   has   advance   empirical   studies   of   creativity,   aiming   for   a   better 
and   more   concrete   understanding   of   this   elusive   topic.   One   branch   of   these   studies   investigates 
creativity’s   physiological   manifestation   in   an   attempt   to   isolate   underlying   neurophysiologic 
mechanisms   involved   in   creative   thinking.   These   studies,   through   EEG   recording   of   electrical   brain 
activity,   indicated   that   highly   creative   individuals   tend   to   express   a   low   arousal   state   as   compared   to   less 
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creative   individuals.   This   experiment   investigates   the   relationship   between   induced   low   arousal   and 
creativity.   A   computer-based   biofeedback   game   is   used   to   induce   low   arousal.   A   multivariate   analysis   of 
our   data   revealed   no   significant   change   on   the   Torrance   Test   of   Creativity   (TTCT)   score   as   a   result   of   the 
intervention.   There   are   evident   trends,   but   they   fall   short   of   statistical   significance.   As   advocated   by 
previous   research,   our   study   also   shows   that   intelligence   as   measured   by   the   Raven   Advanced 
Progressive   Matrices   (APM)   does   not   correlate   with   creativity   performances. 
 
11.    Applied   Psychophysiology   and   Biofeedback32(1) 
Abstracts   of   Papers   Presented   at   the   37th   Annual   Meeting   of   the   Association   for   Applied 
Psychophysiology   and   Biofeedback 
March   2007,   Volume32(Issue1)   Pagep.51To-72 
Is   there   a   role   for   biofeedback   in   the   management   of   acute   postopoerative   pain?   S   Cheema,   A   Lebovits, 
M   Dubois;   NYU   Pain   Center,   NYU   School   of   Medicine,   New   York,   NY  
Despite   advances   in   postoperative   pain   control,   patients   often   continue   to   report   intense   pain   levels   and 
unacceptable   side   effects   post-surgically.   Alternative   methods   of   pain   control,   such   as   biofeedback   have 
been   demonstrated   to   be   effective   in   the   chronic   pain   setting,   but   have   been   rarely   studied   in   the 
post-surgical   setting.   A   new   computer-based   biofeedback   program   (The   Wild   Divine   Project   (TWDP)) 
offers   a   portable,   biofeedback   interface   which   may   be   useful   in   treating   acute   postoperative   pain.   The 
goal   of   the   proposed   study   was   to   examine   whether   biofeedback   can   reduce   pain,   anxiety   and   pain 
medication   consumption   in   the   post-operative   period   after   abdominal   surgery.   Thirty   one   women 
undergoing   pelvic   surgery   (mean   age40;   52%Caucasian,   26%Black)   were   enrolled   in   a   prospective, 
randomized   study.   Patients   were   started   on   a   standardized   dose   of   opioid   given   via   IV   PCA   during   the 
postoperative   period,   and   were   evaluated   on   the   day   after   surgery   for   24   hours.   Patients   randomized   to 
the   experimental   group   were   provided   with   a   laptop   computer   with   a   biofeedback   videogame   (TWDP) 
that   teaches   meditational,   relaxation   and   breathing   techniques   which   enables   patients   to   modulate 
their   heart   rate,   heart   rate   variability   and   skin   conductance   levels   (SCL).   Analyses   to-date   show   that   the 
biofeedback   group   (using   it   on   average   for   over   2   hours)   had   consistently   lower   pain   scores   at   each 
assessment   than   the   comparison   group   (although   not   statistically   different).   Although   92%   of   the 
intervention   group   were   glad   they   used   it   there   were   no   differences   between   the   groups   in   total   opioid 
consumption,   side   effects   experienced,   or   levels   of   anxiety.   Higher   pain   scores   at   the   second 
assessment   point   were   significantly   correlated   with   increased   biofeedback   use   at   the   third   evaluation. 
This   ongoing   study   offers   promising   preliminary   data   that   a   portable   biofeedback   intervention   brought 
to   the   patient’s   bedside   post-surgically   may   be   of   benefit   in   managing   acute   post-operative   pelvic   pain. 
A   larger   sample   size   may   delineate   additional   positive   effects. 
 
12.     Applied   Psychophysiology   and   Biofeedback32(1) 
Abstracts   of   Papers   Presented   at   the   37th   Annual   Meeting   of   the   Association   for   Applied 
Psychophysiology   and   Biofeedback 
March   2007,   Volume32(Issue1)   Pagep.51To-72 
Computer-Mediated   Biofeedback   in   Managing   Acute   Post-Operative   Pain   Jonathan   Woodhouse,   BA, 
George   Fox   University;   Paul   Lynch;   Michale   Dubois;   Jae   Park;   Allen   Lebortis,   NYU   Medical   Center; 
Douglas   Gentile   Communication   should   be   addressed   to   Jonathan   Woodhouse,   BA,   George   Fox 
University,   420   Meridian   St.,   Box   5926,   Newberg,   OR   97132;   e-mail:   woodhousejon@   hotmail.com   Pain 
control   in   the   acute   post-operative   period   continues   to   be   a   challenging   task   for   clinicians.   The   standard 
of   care   for   managing   acute   post-operative   pain   after   a   lower   abdominal   incision   includes   intravenous 
opioids.   Unfortunately,   there   is   a   direct   linear   relationship   between   opioid   consumption   and   side   effects 
(nausea,   vomiting,   constipation,   etc.).   Biofeedback   offers   the   potential   to   reduce   levels   of   pain   as   well   as 
side   effects.   However,   biofeedback   has   traditionally   been   restricted   to   the   outpatient   setting   with 
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limited   access   to   hospitalized   patients   suffering   with   acute   post-surgical   pain.   A   new   computer-based 
biofeedback   program   (The   Wild   Divine   Project   (TWDP))   offers   a   portable   biofeedback   interface   which 
may   be   useful   in   treating   acute   post-operative   pain.   Seventeen   patients   undergoing   a   surgery   requiring 
a   lower   abdominal   incision   (i.e.   hysterectomy,   myomectomy,   etc.)   participated   in   a   prospective, 
randomized   study.   All   patients   were   started   on   a   standardized   dose   of   opioid   given   via   IV   patient 
controlled   analgesia   during   the   post-operative   period,   and   were   followed   for   up   to   16   h   post-surgically. 
Half   of   the   patients   were   also   given   a   laptop   computer   with   a   biofeedback   videogame   (TWDP)   that 
teaches   meditation,   relaxation   and   deep   breathing   techniques   and   measures   heart   rate,   heart   rate 
variability   and   skin   conductance   levels   (SCL).   During   each   shift   (every   8   h)   all   patients   were   assessed   in 
terms   of   their   overall   pain   (numeric   pain   ratings   on   a   0–10   score),   opioid   consumption,   and   side   effects. 
Preliminary   analyses   show   that   the   biofeedback   group   had   lower   pain   scores   at   the   final   evaluation 
(morning   exam   on   post-operative   day   one)   than   the   comparison   group   (3   vs.   4.1)   (N   =   17,   p   =   .05). 
Furthermore,   80%   of   patients   in   the   experimental   group   reported   that   the   biofeedback   helped   reduce 
their   pain.   There   were   no   differences   between   the   groups   in   total   opioid   consumption   or   side   effects 
experienced.   This   pilot   study   offers   preliminary   data   that   a   portable   biofeedback   intervention   used   at 
the   bedside   for   acute   postoperative   pain   may   be   a   beneficial   tool.   Continuation   of   this   study   with   a 
larger   sample   size   may   further   delineate   positive   effects   with   regards   to   opioid   consumption   and   side 
effects.  
 
13.    Abstracts   of   Papers   Presented   at   the   41st   Annual   Meeting   of   the   Association   for   Applied 
Psychophysiology   and   Biofeedback 
December   2010,   Volume35(Issue4)   Pagep.317To-333 
Outcomes   Using   an   Assessment   Protocol   with   Adolescents   in   a   Chronic   Pain   Program   Mikel   Wheeler; 
Mark   Canny   Using   the   Infinity   software   program   from   Thought   Technology,   we   trialed   3   different   groups 
of   adolescents   participating   in   a   pain   rehabilitation   program   over   a   3   week   period.   They   were   provided 
with   an   initial   evaluation   using   an   assessment   protocol   that   provided   a   7-min   view   that   monitored   their 
heart   rate,   respirations   and   muscle   tensions   at   rest.   An   activity   was   then   introduced   monitoring   the 
same   criteria.   The   activity   was   the   box   and   block   test   with   measurements   taken   before,   during   and   for 
several   seconds   after   the   activity.   The   participants   were   then   provided   individual   instruction   on 
diaphragmatic   breathing   and   also   asked   to   reduce   shoulder   tensions   with   focus   on   their   shoulders 
monitoring   the   trapezius   muscle   and   abdomen.   During   the   next   several   weeks,   they   were   provided   with 
an   opportunity   to   use   the   Wild   Divine   software   in   groups   of   2   to   practice   these   skills.   The   first   group   did 
not   have   an   opportunity   to   practice   these   skills   with   the   software   but   were   encouraged   to   do   so   in   other 
groups.   At   the   end   of   the   3   weeks,   the   same   7-min   evaluation   was   provided   again   and   the   results   were 
compared.   We   found   that   the   first   group   who   did   not   have   an   opportunity   to   practice   showed   little 
improvement   in   their   breathing   skills   (\25%)   but   the   following   groups   showed   greater   overall 
improvements   ([75%)   with   the   benefit   of   practicing.   Improvements   were   also   seen   in   some   of   the   other 
parameters   but   these   were   not   consistent   and   were   found   to   be   confusing   and   misleading,   and   we   offer 
some   discussion   on   this   topic.   We   concluded   that   the   software   could   provide   reliable   data   and   be   used 
for   clinical   outcomes   and   support   an   evidence   based   practice. 
 
14.    Can   biofeedback   training   of   psychophysiological   responses   enhance   athletes'   sport   performance?   A 
practitioner's   perspective 
N   Pusenjak,   A   Grad,   M   Tusak…   -   The   Physician   and   …,   2015   -   Taylor   &   Francis 
Abstract:   Background:   In   recent   years,   biofeedback   has   become   increasingly   popular   for   its   proven 
success   in   peak   performance   training   –   the   psychophysiological   preparation   of   athletes   for   high-stakes 
sport   competitions,   such   as   the   Olympic   games.   The   aim   of   this   research   was   to   test   whether   an   8-week 
period   of   exposure   to   biofeedback   training   could   improve   the   psychophysiological   control   over 
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competitive   anxiety   and   enhance   athletic   performance   in   participating   subjects.   Methods:   Participants 
of   this   study   were   highly   competent   athletes,   each   training   in   different   sport   disciplines.   The 
experimental   group   consisted   of   18   athletes   (4   women,   14   men),   whereas   the   Control   group   had   21 
athletes   (4   women,   17   men).   All   athletes   were   between   16   and   34   years   old.   The   biofeedback   device, 
Nexus   10,   was   used   to   detect   and   measure   the   psychophysiological   responses   of   athletes.   Athletes   from 
both   groups   (control   and   experimental)   were   subjected   to   stress   tests   at   the   beginning   of   the   study   and 
once   again   at   its   conclusion.   In   between,   the   experimental   group   received   training   in   biofeedback 
techniques.   We   then   calculated   the   overall   percentage   of   athletes   in   the   experimental   group   compared 
with   those   in   the   control   group   who   were   able   to   control   respiration,   skin   conductance,   heart   rate, 
blood   flow   amplitude,   heart   rate   variability,   and   heart   respiration   coherence.   One   year   following 
completion   of   the   initial   study,   we   questioned   athletes   from   the   experimental   group,   to   determine 
whether   they   continued   to   use   these   skills   and   if   they   could   detect   any   subsequent   enhancement   in 
their   athletic   performance.   Results:   We   demonstrated   that   a   greater   number   of   participants   in   the 
experimental   group   were   able   to   successfully   control   their   psychophysiological   parameters,   in 
comparison   to   their   peers   in   the   control   group.   Significant   results   (p   <   0.05)   were   noted   in   regulation   of 
GSR   following   short   stress   test   conditions   (p   =   0.037),   in   regulation   of   HR   after   exposure   to   STROOP 
stressor   (p   =   0.037),   in   regulation   of   GSR   following   the   Math   and   GSR   stressors   (p   =   0.033,   p   =   0.409)   and 
in   achieving   HR   –   breathing   coherence   following   the   math   stressor   (p=   0.042).   Conclusion:   One   year 
following   completion   of   the   training   program,   all   participants   from   the   experimental   group   indicated 
that   they   were   still   using   the   biofeedback   –   psycho-regulation   skills.   Furthermore,   these   participants 
uniformly   reported   believing   that   these   skills   had   enhanced   their   athletic   performance   and   general 
well-being. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
2)   Studies   that   used   Wild   Divine   sensors 
 
15.    A   Pilot   Study   Evaluating   “Dojo,”   a   Video   game   Intervention   for   Youths   with   Externalizing   and   Anxiety 
Problems 
AAT   Schuurmans,   KS   Nijhof…   -   Games   for   health   …,   2015   -   online.liebertpub.com 
Externalizing   problems,   which   are   the   main   reason   for   youth   referrals   to   mental   health   agencies,   are 
highly   persistent   and   predict   a   range   of   negative   outcomes.   Youths   with   externalizing   problems   are   also 
frequently   comorbid   with   anxiety.   Among   the   most   widely   recognized   evidence-based   treatments   is 
cognitive   behavioral   therapy   (CBT).   Although   CBT   principles   seem   to   be   sound,   effect   sizes   remain 
moderate,   suggesting   improvements   could   be   made   to   this   conventional   treatment   approach.   The   main 
premise   of   the   current   pilot   study   is   to   investigate   the   feasibility   of   implementing   a   videogame 
intervention   (“Dojo”   [Gamedesk,   Los   Angeles,   CA])   that   incorporates   CBT   principles   and   aims   to   address 
the   limitations   of   conventional   CBT   delivery   models,   with   the   ultimate   goal   of   improving   outcomes   for 
this   difficult-to-treat   population.   “Dojo”   is   an   emotion   management   game   that   helps   youths   to   recognize 
and   control   their   physiological   and   emotional   arousal.   We   explored   the   implementation   and   user 
experience   of   “Dojo”   in   a   sample   of   eight   adolescents   in   residential   treatment   for   both   externalizing   and 
anxiety   problems.   Participants   attended   all   sessions   without   complaints.   They   evaluated   “Dojo”   very 
positively   and   exhibited   high   compliance   during   the   training   sessions.   We   encountered   some   problems 
with   session   scheduling   and   obtaining   mentor   reports.   Quantitative   data   show   the   predicted   decrease   in 
three   out   of   four   measurements.   The   smooth   implementation,   high   user   satisfaction,   high   self-reported 
compliance   during   training   sessions,   and   initial   outcome   results   all   indicate   the   high   potential   “Dojo” 
holds   as   an   innovative   intervention.   If   additional   rigorously   designed   randomized   controlled   trials   prove 
to   be   successful,   “Dojo”   can   be   a   cost-effective   way   to   engage   high-risk   youths   in   effective   intervention. 
 
16. Social   interaction   using   mobile   devices   and   biofeedback:   effects   on   presence,   attraction   and 
emotions 
G   Chanel,   S   Pelli,   N   Ravaja,   K   Kuikkaniemi   -   2010   -   archive-ouverte.unige.ch 
Abstract:   In   this   article   we   describe   the   preliminary   results   of   our   experiment   conducted   with   the 
PRESEMO.   PRESEMO   is   a   system   that   makes   it   possible   for   an   audience   to   interact   during   a 
presentation.   The   system   uses   the   Nokia   N900   devices   with   heart   rate   monitors   to   create   an   interactive 
presentation   and   displays   the   heart   rate   of   four   participants   in   real   time.   Overall   we   measured   70 
participants.   During   the   presentation   the   participants   were   able   to   communicate   with   each   other   via   the 
mobile   devices   and   answer   questions   that   were   presented   interactively.   In   the   experiment,   short   movie 
clips   were   presented   to   the   participants   during   which   their   interbeat   interval,   electrodermal   activity   and 
blood   volume   pulse   were   measured.   Some   feedbacks   (chat   conversation,   answers   to   the   questions   and 
biofeedback)   were   visible   to   the   participants   during   the   presentation.   We   wanted   to   know   whether   it 
had   an   impact   on   emotions,   interpersonal   attraction,   physical   presence   and   social   presence.   We   found 
that   feedback   had   a   positive   effect   on   the   dependent   variables. 
 
17.    Please   biofeed   the   zombies:   enhancing   the   gameplay   and   display   of   a   horror   game   using 
biofeedback 
A   Dekker,   E   Champion   -   Proc.   of   DiGRA,   2007   -   academia.edu 
Abstract:      This   paper   describes   an   investigation   into   how   real-time   but   low-cost   biometric   information 
can   be   interpreted   by   computer   games   to   enhance   gameplay   without   fundamentally   changing   it.   We 
adapted   a   cheap   sensor,   (the   Lightstone   mediation   sensor   device   by   Wild   Divine),   to   record   and   transfer 
biometric   information   about   the   player   (via   sensors   that   clip   over   their   fingers)   into   a   commercial   game 
engine,   Half-Life   2.   During   game   play,   the   computer   game   was   dynamically   modified   by   the   player’s 
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biometric   information   to   increase   the   cinematically   augmented   “horror”   affordances.   These   included 
dynamic   changes   in   the   game   shaders,   screen   shake,   and   the   creation   of   new   spawning   points   for   the 
game’s   non-playing   characters   (zombies),   all   these   features   were   driven   by   the   player’s   biometric   data. 
To   evaluate   the   usefulness   of   this   biofeedback   device,   we   compared   it   against   a   control   group   of   players 
who   also   had   sensors   clipped   on   their   fingers,   but   for   the   second   group   the   gameplay   was   not   modified 
by   the   biometric   information   of   the   players.   While   the   evaluation   results   indicate   biometric   data   can 
improve   the   situated   feeling   of   horror,   there   are   many   design   issues   that   will   need   to   be   investigated   by 
future   research,   and   the   judicious   selection   of   theme   and   appropriate   interaction   is   vital. 
 
18.    The   Munich   Biovoice   Corpus:   Effects   of   Physical   Exercising,   Heart   Rate,   and   Skin   Conductance   on 
Human   Speech   Production 
BW   Schuller,   F   Friedmann,   F   Eyben   -   LREC,   2014   -   pdfs.semanticscholar.org 
We   introduce   a   spoken   language   resource   for   the   analysis   of   impact   that   physical   exercise   has   on 
human   speech   production.   In   particular,   the   database   provides   heart   rate   and   skin   conductance 
measurement   information   alongside   the   audio   recordings.   It   contains   recordings   from   19   subjects   in   a 
relaxed   state   and   after   exercising.   The   audio   material   includes   breathing,   sustained   vowels,   and   read 
text.   Further,   we   describe   pre-extracted   audio-features   from   our   openSMILE   feature   extractor   together 
with   baseline   performances   for   the   recognition   of   high   and   low   heart   rate   using   these   features.   The 
baseline   results   clearly   show   the   feasibility   of   automatic   estimation   of   heart   rate   from   the   human   voice, 
in   particular   from   sustained   vowels.   Both   regression   -   in   order   to   predict   the   exact   heart   rate   value   -   and 
a   binary   classification   setting   for   high   and   low   heart   rate   classes   are   investigated.   Finally,   we   give 
tendencies   on   feature   group   relevance   in   the   named   contexts   of   heart   rate   estimation   and   skin 
conductivity   estimation. 
 
19.    The   INTERSPEECH   2014   computational   paralinguistics   challenge:   cognitive   &   physical   load 
BW   Schuller,   S   Steidl,   A   Batliner,   J   Epps…   -   …,   2014   -   mediatum.ub.tum.de 
Abstract:   The   INTERSPEECH   2014   Computational   Paralinguistics   Challenge   provides   for   the   first   time   a 
unified   test-bed   for   the   automatic   recognition   of   speakers’   cognitive   and   physical   load   in   speech.   In   this 
paper,   we   describe   these   two   Sub-Challenges,   their   conditions,   baseline   results   and   experimental 
procedures,   as   well   as   the   COMPARE   baseline   features   generated   with   the   openSMILE   toolkit   and 
provided   to   the   participants   in   the   Challenge. 
 
20.    Dynamic   metrics   of   heart   rate   variability 
CF   Goss,   EB   Miller   -   arXiv   preprint   arXiv:1308.6018,   2013   -   arxiv.org 
Abstract:   Numerous   metrics   of   heart   rate   variability   (HRV)   have   been   described,   analyzed,   and 
compared   in   the   literature.   However,   they   rarely   cover   the   actual   metrics   used   in   a   class   of   HRV   data 
acquisition   devices   -   those   designed   primarily   to   produce   real-time   metrics.   This   paper   characterizes   a 
class   of   metrics   that   we   term   dynamic   metrics.   We   also   report   the   results   of   a   pilot   study   which 
compares   one   such   dynamic   metric,   based   on   photoplethysmographic   data   using   a   moving   sampling 
window   set   to   the   length   of   an   estimated   breath   cycle   (EBC),   with   established   HRV   metrics.   The   results 
show   high   correlation   coefficients   between   the   dynamic   EBC   metrics   and   the   established   static   SDNN 
metric   (standard   deviation   of   Normal-to-Normal)   based   on   electrocardiography.   These   results 
demonstrate   the   usefulness   of   data   acquisition   devices   designed   for   real-time   metrics. 
 
21.    Pleasant   music   improves   visual   attention   in   patients   with   unilateral   neglect   after   stroke 
MC   Chen,   PL   Tsai,   YT   Huang,   K   Lin   -   Brain   Injury,   2013   -   Taylor   &   Francis 
Abstract:   Objective:   To   investigate   whether   listening   to   pleasant   music   improves   visual   attention   to   and 
awareness   of   contralesional   stimuli   in   patients   with   unilateral   neglect   after   stroke.   Methods:   A 
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within-subject   design   was   used   with   19   participants   with   unilateral   neglect   following   a   right   hemisphere 
stroke.   Participants   were   tested   in   three   conditions   (pleasant   music,   unpleasant   music   and   white   noise) 
within   1   week.   All   musical   pieces   were   chosen   by   the   participants.   In   each   condition,   participants   were 
asked   to   complete   three   sub-tests   of   the   Behavioural   Inattention   Test   (the   Star   Cancellation   Test,   the 
Line   Bisection   Test   and   the   Picture   Scanning   test)   and   a   visual   exploration   task   with   everyday   scenes. 
Eye   movements   in   the   visual   exploration   task   were   recorded   simultaneously.   Mood   and   arousal   induced 
by   different   auditory   stimuli   were   assessed   using   visual   analogue   scales,   heart   rate   and   galvanic   skin 
response.   Results:   Compared   with   unpleasant   music   and   white   noise,   participants   rated   their   moods   as 
more   positive   and   arousal   as   higher   with   pleasant   music,   but   also   showed   significant   improvement   on 
all   tasks   and   eye   movement   data,   except   the   Line   Bisection   Test.   Conclusion:   The   findings   suggest   that 
pleasant   music   can   improve   visual   attention   in   patients   with   unilateral   neglect   after   stroke.   Additional 
research   using   randomized   controlled   trials   is   required   to   validate   these   findings. 
 
22.    The   games   for   health   prototype 
C   Holmgård,   GN   Yannakakis,   R   Khaled   -   FDG,   2013   -   Citeseer 
Abstract:   In   this   paper   we   present   a   prototype   developed   to   explore   the   application   of   game   design   and 
technology   to   the   treatment   of   Post   Traumatic   Stress   Disorder   (PTSD).   We   describe   the   design   process 
that   led   to   the   development   of   the   prototype   and   the   included   aspects   of   game   design   and   game 
technology,   how   the   approach   and   the   prototype   differ   from   previous   work   in   using   virtual 
environments   in   the   treatment   of   PTSD,   and   we   outline   the   first   clinical   trials   of   the   prototype. 
 
23.    Buddhist   Psychology   Past   Life   Regression   Therapy 
T   Sriplung   -   Journal   of   International   Buddhist   Studies   (JIBS),   2016   -   ojs.mcu.ac.th 
The   purpose   of   this   study   was   to   determine   whether   Past   Life   Regression   Therapy   using   Buddhist 
Psychology   Approach   can   lead   to   better   quality   of   lives,   more   profound   belief   about   karma,   and   better 
psychological   well.   This   Quasi-experimental   research   with   a   control   group   is   designed   to   use   twenty 
individuals   (N=20)   aging   between   25   and   60   working   at   ICC   International   Company   Limited   as   the 
experimental   group   (E),   and   the   control   group   (C)   of   twenty   working   individuals   working   at   the   same 
company.   Each   experimental   participant   underwent   past   life   regression   facilitated   by   trained 
professional   for   this   purpose   during   three   2.5   hours   therapy   sessions,   and   7   days   of   designed   life 
improvement   practice   between   each   session.   Over   the   period   of   35   days,   participants   in   the 
experimental   group   had   better   score   in   quality   of   life   than   those   in   the   control   group   with   level   of 
confidence   at   0.05.   Within   the   experimental   group,   scores   on   law   of   karma   belief   as   well   as   quality   of 
life   and   psychological   well-being   improved   significantly   with   level   of   confidence   at   0.05.   The   roles   of   past 
life   experiences   and   lessons   learnt   in   past-life   regression   toward   the   altered   behaviors   and   beliefs   were 
also   examined.   Since   the   role   of   life   improvement   practice   in   the   experimental   group   did   not   show 
significance   to   improved   life   quality   compared   to   the   control   group,   this   may   have   implications   for 
further   research   on   how   long   participants   should   take. 
 
24.     A   randomized   controlled   trial   to   test   the   effectiveness   of   an   immersive   3D   video   game   for   anxiety 
prevention   among   adolescents 
H   Scholten,   M   Malmberg,   A   Lobel,   RCME   Engels…   -   PloS   one,   2016   -   journals.plos.org 
Abstract:   Adolescent   anxiety   is   debilitating,   the   most   frequently   diagnosed   adolescent   mental   health 
problem,   and   leads   to   substantial   long-term   problems.   A   randomized   controlled   trial   (n   =   138)   was 
conducted   to   test   the   effectiveness   of   a   biofeedback   video   game   (Dojo)   for   adolescents   with   elevated 
levels   of   anxiety.   Adolescents   (11–15   years   old)   were   randomly   assigned   to   play   Dojo   or   a   control   game 
(Rayman   2:   The   Great   Escape).   Initial   screening   for   anxiety   was   done   on   1,347   adolescents   in   five   high 
schools;   only   adolescents   who   scored   above   the   “at-risk”   cut-off   on   the   Spence   Children   Anxiety   Survey 
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were   eligible.   Adolescents’   anxiety   levels   were   assessed   at   pre-test,   post-test,   and   at   three   month 
follow-up   to   examine   the   extent   to   which   playing   Dojo   decreased   adolescents’   anxiety.   The   present 
study   revealed   equal   improvements   in   anxiety   symptoms   in   both   conditions   at   follow-up   and   no 
differences   between   Dojo   and   the   closely   matched   control   game   condition.   Latent   growth   curve   models 
did   reveal   a   steeper   decrease   of   personalized   anxiety   symptoms   (not   of   total   anxiety   symptoms)   in   the 
Dojo   condition   compared   to   the   control   condition.   Moderation   analyses   did   not   show   any   differences   in 
outcomes   between   boys   and   girls   nor   did   age   differentiate   outcomes.   The   present   results   are   of 
importance   for   prevention   science,   as   this   was   the   first   full-scale   randomized   controlled   trial   testing 
indicated   prevention   effects   of   a   video   game   aimed   at   reducing   anxiety.   Future   research   should 
carefully   consider   the   choice   of   control   condition   and   outcome   measurements,   address   the   potentially 
high   impact   of   participants’   expectations,   and   take   critical   design   issues   into   consideration,   such   as 
individual-   versus   group-based   intervention   and   contamination   issues. 
 
25.    Rumination   room:   a   serious   game   to   deal   with   disturbing   thoughts 
E   Oliveira,   MM   Gonçalves,   R   Caridade…   -   Serious   Games   and   …,   2014   -   ieeexplore.ieee.org 
Abstract:Rumination   is   a   psychological   process   that   is   featured   by   a   repetitive   pattern   of   intrusive 
thoughts   that,   by   focusing   the   person   into   painful   cognitive   contents,   elicits   suffering.   Usually   people   try 
to   deal   with   these   ruminative   thoughts   by   trying   to   avoid   thinking,   which   paradoxically   makes   the 
thoughts   even   more   intense.   Several   researchers   proposed   that   ruminative   thoughts   are   central   in 
anxiety   and   depressive   disorders   and   that   the   treatment   of   rumination   is   also   pivotal   in   the   treatment 
of   these   disorders.   This   study   is   a   first   attempt   to   construct   a   game   that   trains   players   in   shifting   the 
attention   from   ruminative   thoughts   to   problem-solving   tasks,   illustrating   the   use   of   the   game.   We   expect 
that   training   such   an   ability   will   reduce   the   intensity   of   that   thoughts.   It   is   our   expectation   that   the 
continuous   use   of   games   with   these   kind   of   features   will   reduce   the   intensity   of   ruminative   thoughts, 
improving   the   wellbeing   and   reducing   the   psychological   suffering   of   players. 
 
26.    Analyzing   the   impact   of   camera   viewpoint   on   player   psychophysiology 
HP   Martínez,   A   Jhala…   -   Affective   Computing   and   …,   2009   -   ieeexplore.ieee.org 
Abstract:   Information   about   interactive   virtual   environments,   such   as   games,   is   perceived   by   users 
through   a   virtual   camera.   While   most   interactive   applications   let   the   users   control   the   camera,   in 
complex   navigation   tasks   within   3D   environments   users   often   get   frustrated   with   the   interaction.   In   this 
paper,   we   motivate   for   the   inclusion   of   camera   control   as   a   vital   component   of   effective   adaptive 
interaction   in   games   and   investigate   the   impact   of   camera   viewpoints   on   psychophysiology   of   players 
through   an   evaluation   game   survey   experiment.   The   statistical   analysis   presented   demonstrates   that 
emotional   responses   and   physiological   indexes   are   affected   by   camera   settings. 
 
27.    Fight   fire   with   rainbows:   The   effects   of   displayed   violence,   difficulty,   and   performance   in   digital 
games   on   affect,   aggression,   and   physiological   arousal 
J   Kneer,   M   Elson,   F   Knapp   -   Computers   in   Human   Behavior,   2016   -   Elsevier 
Abstract:   There   is   a   large   amount   of   variables   that   need   to   be   taken   into   account   when   studying   the 
effects   of   violent   content   in   digital   games;   one   of   those   being   difficulty.   In   the   current   study   participants 
played   a   modified   first-person   shooter   in   one   of   four   different   conditions,   with   either   high   or   low 
difficulty   and   high   or   low   violent   game   content.   We   assessed   number   of   kills   and   number   of   deaths   as 
game   performance.   Neither   the   difficulty   nor   the   displayed   violence   had   an   effect   on 
psychophysiological   arousal   during   play,   post-game   aggressive   cognitions,   nor   aggressive   behavior. 
Thus,   this   study   corroborates   previous   research   indicating   that   violence   in   games   does   not   substantially 
influence   human   behavior   or   experience,   and   other   game   characteristics   deserve   more   attention   in 
game   effects   studies.   In   addition,   findings   showed   that   challenge   manipulated   by   game   difficulty   is   of 
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main   importance   for   post-game   emotions:   Number   of   deaths   predicted   positive   affect,   but   only   in   the 
low   difficulty   condition   while   number   of   kills   was   a   positive   predictor   for   positive   affect   and   a   negative 
predictor   for   negative   affect. 
 
28.    Webcam-based   detection   of   emotional   states 
A   Dingli,   A   Giordimaina   -   The   Visual   Computer,   2016   -   Springer 
Abstract:   Game   designers   have   to   deal   with   the   complex   task   of   monitoring   the   emotional   state   of 
players   in   games.   There   are   different   elements   with   the   game,   which   effect   the   player’s   emotional 
status.   Since   the   game   play   experience   occurs   almost   unconsciously,   traditional   methods   such   as   think 
aloud   may   disrupt   the   playing   experience,   thus   skewing   the   results   obtained.   Other   methods   include 
fitting   cables   and   electrodes   to   the   player   to   monitor   biological   information.   Although   such   devices   can 
offer   significant   accurate   results,   they   are   not   commonly   found   and   may   cause   discomfort   while   playing 
games.   Because   of   this,   we   propose   a   webcam-based   heart   rate   monitoring   method   that   can   be   used   to 
predict   the   player’s   emotional   state.   We   first   analyzed   the   change   in   heart   rate   with   respect   to   the 
players   emotional   state.   This   allowed   us   to   find   a   correlation   between   emotional   states,   such   as 
frustration,   fun,   challenge,   and   boredom.   The   second   objective   was   to   create   a   webcam-based   method 
to   monitor   the   heart   rate.   This   was   performed   by   extracting   the   RGB   channels   from   the   face   region   and 
then   retrieving   the   underlying   components   using   a   dimensionality-reduction   method.   The   results 
obtained   from   the   webcam-based   method   were   far   from   perfect,   but   this   was   expected,   since   we   were 
performing   the   tests   under   realistic   conditions.   The   last   objective   was   to   predict   the   player’s   emotional 
state   using   the   heart   rate   obtained   from   the   webcam-based   method.   The   accuracy   of   the   prediction   was 
up   to   76   %,   which   exceeded   our   initial   aim.   This   system   will   be   implemented   in   Unity   3D   to   make   its 
integration   and   adoption   easier. 
 
29.    Comparing   apples   and   oranges?   Evidence   for   pace   of   action   as   a   confound   in   research   on   digital 
games   and   aggression. 
M   Elson,   J   Breuer,   J   Van   Looy,   J   Kneer…   -   Psychology   of   Popular   …,   2015   -   psycnet.apa.org 
Most   studies   investigating   the   effects   of   violence   in   digital   games   on   aggression   and   physiological 
arousal   feature   two   groups   of   participants   either   playing   a   violent   or   a   nonviolent   game.   However, 
violent   content   is   usually   not   the   only   dimension   on   which   the   games   used   in   these   studies   differ.   This 
raises   the   issue   of   possibly   confounding   variables.   We   conducted   a   study   in   which   the   displayed   violence 
and   the   pace   of   action   of   a   first-person   shooter   game   were   manipulated   systematically   through   game 
modifications   (modding),   whereas   other   variables   were   controlled   for.   Dependent   variables   were 
physiological   arousal   (autonomic   and   behavioral)   during   play,   and   postgame   aggressive   behavior. 
Aggressive   behavior   was   not   influenced   by   either   of   the   two   variables.   Although   both   violence   and   pace 
of   action   did   not   affect   autonomic   arousal,   there   was   an   interaction   effect   of   these   variables   on 
behavioral   measures   of   arousal.   Playing   a   fast-paced   game   inhibited   participants’   body   movement, 
particularly   when   the   game   was   nonviolent.   A   higher   pace   of   action   and   displays   of   violence   also   caused 
players   to   exert   greater   pressure   on   the   input   devices.   The   findings   of   our   study   support   the   assumption 
that   research   on   the   effects   of   digital   games   should   consider   more   variables   than   just   violent   content.   In 
sum,   our   results   underline   the   importance   of   controlling   potentially   confounding   variables   in   research 
on   the   effects   of   digital   games.  
 
30.    IndIrect   BIofed   ArchItecture 
CM   Herr,   N   Gu,   S   Roudavski,   MA   Schnabel   -   2011   -   cumincad.scix.net 
Abstract:   This   paper   explains   potential   benefits   of   indirect   biofeedback   used   within   interactive   virtual 
environments,   and   reflects   on   an   earlier   study   that   allowed   for   the   dynamic   modification   of   a   virtual 
environment’s   graphic   shaders,   music   and   artificial   intelligence   (of   Non   Playing   Characters)   based   on 
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the   biofeedback   of   the   player.   It   then   examines   both   the   potential   and   the   issues   in   applying 
biofeedback   (already   effective   for   games)   to   digital   architectural   environments,   and   suggests   potential 
uses   such   as   personalization,   object   creation,   atmospheric   augmentation,   filtering,   and   tracking.  
 
31.    Measuring   emotions:   towards   rapid   and   low   cost   methodologies 
C   Stickel,   A   Holzinger,   A   Felfernig   -   Proc.   RecSys   '11   workshop   on   …,   2011   -   pure.tugraz.at 
Abstract:   Emotions   are   important   mental   and   physiological   states   influencing   both,   perception   and 
cognition,   consequently   influencing   decision   making.   Emotions   are   a   topic   of   interest   in 
Human-Computer   Interaction   (HCI)   for   some   time.   Popular   examples   include   stress   detection   or 
affective   computing   [27].   The   usage   of   emotional   effects   for   various   applications   in   Computer   Science, 
especially   for   recommender   systems   are   of   increasing   interest.   Emotional   and   affective   states   represent 
very   personal   data   and   might   thus   enhance   user   profiling.   This   paper   shows   some   possible   methods   for 
measuring   emotions.   The   described   experiment   covers   ongoing   research   on   aesthetic   parameters   that 
influence   emotional   and   affective   states.   Two   versions   of   an   interface   have   been   designed:   differing   in 
colors,   contrasts   and   visual   complexity   –   a   ‘nice’   and   an   ‘ugly’   interface.   Both   interfaces   had   the   same 
underlying   functionality.   N=16   test   persons   were   randomly   divided   in   two   groups,   each   using   one   of   the 
interfaces   in   8   tasks.   There   was   one   impossible   task   to   frustrate   the   test   persons   on   pupose.   The 
emotional   states   of   the   subjects   were   captured   with   pictoral   and   psychophysiological   measures   for 
every   task.   The   results   suggest   an   overall   positive   influence   of   the   aesthetic   variables   constituting   the 
‘nice’   interface,   compared   to   the   results   of   the   ‘ugly’   interface.   Positive   effects   were   found   concerning 
the   user’s   effectiveness,   efficiency,   frustration   tolerance,   resp.   satisfaction   and   cognitions   towards   the 
interface. 
 
32.     Fighting   Coercion   Attacks   in   Key   Generation   using   Skin   Conductance 
P   Gupta,   D   Gao   -   USENIX   Security   Symposium,   2010   -   usenix.org 
Abstract:   Many   techniques   have   been   proposed   to   generate   keys   including   text   passwords,   graphical 
passwords,   biometric   data   and   etc.   Most   of   these   techniques   are   not   resistant   to   coercion   attacks   in 
which   the   user   is   forcefully   asked   by   an   attacker   to   generate   the   key   to   gain   access   to   the   system   or   to 
decrypt   the   encrypted   file.   We   present   a   novel   approach   in   generating   cryptographic   keys   to   fight 
against   coercion   attacks.   Our   novel   technique   incorporates   the   user’s   emotional   status,   which   changes 
when   the   user   is   under   coercion,   into   the   key   generation   through   measurements   of   the   user’s   skin 
conductance.   We   present   a   model   that   generates   cryptographic   keys   with   one’s   voice   and   skin 
conductance.   In   order   to   explore   more,   a   preliminary   user   study   with   39   subjects   was   done   which 
shows   that   our   approach   has   moderate   falsepositive   and   false-negative   rates.   We   also   present   the 
attacker’s   strategy   in   guessing   the   cryptographic   keys,   and   show   that   the   resulting   change   in   the 
password   space   under   such   attacks   is   small. 
 
33.    Fast   and   Not   Furious? 
J   Kneer,   S   Glock,   D   Rieger   -   Social   psychology,   2012   -   econtent.hogrefe.com 
Abstract:   Three   studies   explored   whether   cognitive   dissonance   in   smokers   is   reduced   immediately   or 
remains   constant   due   to   the   perceived   health   risk.   Because   dissonance-reducing   strategies   might   occur 
very   quickly   and   previous   research   has   focused   only   on   ratings   concerning   health   risk,   we   additionally 
analyzed   response   latencies   and   psychophysiological   arousal   as   more   implicit   measurements.   In   Study 
1,   2,   and   3,   participants   rated   their   smoking-related   health   risks   twice   for   different   diseases.   Ratings, 
response   latencies   (Study   1,   2),   and   psychophysiological   arousal   (Study   3)   differed   during   the   first 
testing.   Differences   in   response   latencies   and   psychophysiological   arousal   diminished   during   the   second 
testing,   whereas   ratings   did   not   change.   The   results   are   discussed   in   terms   of   implicit   methods   as 
measurements   for   cognitive   dissonance   and   in   terms   of   prevention   and   intervention   programs. 
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34.    Biofeedback   and   virtual   environments 
E   Champion,   A   Dekker   -   International   Journal   of   …,   2011   -   journals.sagepub.com 
Abstract:   This   paper   explains   potential   benefits   of   indirect   biofeedback   used   within   interactive   virtual 
environments,   and   reflects   on   an   earlier   study   that   allowed   for   the   dynamic   modification   of   a   virtual 
environment's   graphic   shaders,   music   and   artificial   intelligence,   based   on   the   biofeedback   of   the   player. 
The   aim   was   to   determine   which   augmented   effects   aided   or   discouraged   engagement   in   the   game. 
Conversely,   biofeedback   can   help   calm   down   rather   than   stress   participants,   and   attune   them   to 
different   ways   of   interacting   within   a   virtual   environment.   Other   advantages   of   indirect   biofeedback 
might   include   increased   personalization,   thematic   object   creation,   atmospheric   augmentation,   filtering 
of   information,   and   tracking   of   participants'   understanding   and   engagement.   Such   features   may   help 
designers   create   more   intuitive   virtual   environments   with   more   thematically   appropriate   interaction 
while   reducing   cognitive   loading   on   the   participants.   Another   benefit   would   be   more   engaged   clients 
with   a   better   understanding   of   the   richness   and   complexity   of   a   digital   environment. 
 
35.    Applied   Psychophysiology   and   Biofeedback32(1) 
Abstracts   of   Papers   Presented   at   the   37th   Annual   Meeting   of   the   Association   for   Applied 
Psychophysiology   and   Biofeedback 
March   2007,   Volume32(Issue1)   Pagep.51To-72 
EEG   Correlates   of   SMR   and   Peripheral   Body   Rhythm   During   Flow   State   Tasks   Andrew   Cutter,   BS, 
Rochester   Institute   of   Technology   Communication   should   be   addressed   to   Andrew   B.   Cutter, 
Psychology,   B.S.,   Rochester   Institute   of   Technology,   26   County   Route   65,   Bernhards   Bay,   New   York 
14623;   e-mail:   AndrewBCutter@gmail.com   The   present   study   investigated   EEG   correlates   of 
sensorimotor   rhythms   (SMR)   and   peripheral   body   rhythms   during   a   continuous   flow   state   decision   task. 
There   were   10   righthanded   participants   in   this   study,   falling   between   the   ages   of   18   and   60.   The   target 
stimuli   were   present   in   all   tasks,   and   the   participant   was   instructed   to   respond   to   the   stimuli   as   quickly 
and   accurately   as   possible.   There   were   a   total   of   four   experiments,   differentiated   by   the   difficulty   of   the 
task.   EEG   activity   was   recorded   from   19   sites   using   the   International   10–20   system,   referenced   to   linked 
ears.   An   eyes-open   baseline   was   established   before   the   task   began,   and   all   tasks   were   performed   with 
eyes   open.   Heart   rate   variability   and   skin   conductance   were   recorded   from   three   finger   sites   on   the   left 
hand   (index,   middle,   and   ring   fingers)   and   analyzed   using   data   export   capability   of   the   Wild   Divine 
Grapher.   Although   data   collection   and   analysis   is   incomplete,   we   anticipate   that   peripheral   nervous 
system   correlates   with   calmness   will   show   a   significant   correlation   with   SMR   and   optimal   performance 
during   the   continuous   flow   state   tasks. 
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3)Studies   that   Referenced   a   Wild   Divine   Product 
 
36.    Relaxation   Value   of   Music   and   Biofeedback   in   Relation   to   Musicality 
M   Sharma   -   Pakistan   Journal   of   Psychological   Research,   2007   -   search.proquest.com 
Abstract:   The   present   investigation   was   designed   to   study   the   comparative   relaxation   value   of 
electromyography   (EMG)   biofeedback   training   and   instrumental   music   on   musicality   groups 
(high-musicality   group   and   low-musicality   group).   All   participants   (N   =   60)   were   medium   on   Extraversion 
and   Neuroticism   as   determined   by   Hindi   version   of   Eysenck   Personality   Inventory   (Gupta   &   Poddar, 
1979).   A   control   group   design   with   pre-post   assessment   was   adopted.   Alpha   EEG   was   the   dependent 
variable.   It   was   found   that   music-treatment   had   significantly   higher   relaxation   value   for   the   participants 
with   high-musicality   as   compared   to   those   with   low-musicality   who   relaxed   more   with 
biofeedback-treatment.  
 
37.    The   Biofeedback   Program   at   Children's   Mercy   Hospitals   and   Clinics 
P   Grayson   -   Biofeedback,   2009   -   aapb-biofeedback.com 
Abstract:The   following   article   provides   a   description   of   the   history   and   development   of   the 
biofeedback-assisted   relaxation   training   (BART)   program   at   Children's   Mercy   Hospitals   and   Clinics. 
Biofeedback   is   an   integral   component   of   the   multidisciplinary   Abdominal   Pain   and   Integrative   Pain 
Management   programs.   A   description   of   currently   employed   biofeedback-assisted   relaxation   training 
protocols,   including   alternative   training   tools   (e.g.,   novel   biofeedback   games)   intended   to   improve 
practice   compliance   is   provided.   Finally,   biofeedback   implementation   strategies   and   barriers   are 
considered   also. 
 
38.    The   use   of   biofeedback,   CES,   brain   mapping   and   neurofeedback   with   youth   who   have   sexual 
behavior   problems. 
RE   Longo   -   International   Journal   of   Behavioral   Consultation   and   …,   2010   -   psycnet.apa.org 
Abstract:   This   chapter   will   address   the   use   of   Biofeedback,   Cranial   Electrotherapy   Stimulation   (CES), 
QEEG   Brain   Mapping,   and   Neurofeedback   with   young   people   who   have   sexual   behavior   problems. 
Current   knowledge   in   neuroscience,   trauma,   theory,   rationale,   and   case   examples   will   be   addressed. 
The   chapter   will   review   selected   biofeedback   and   neurofeedback   protocols   and   their   use   in   treating 
conditions   common   to   young   people   with   sexual   behavior   problems.   Implications   for   the   future   will   be 
discussed. 
 
39.    Biofeedback/mindfulness   training   for   the   advanced   high   school   musician 
AA   Trechak   -   Biofeedback,   2011   -   aapb-biofeedback.com 
Abstract:   The   author   summarizes   35   years   of   utilizing   psychophysiological   training   to   assist   in   the 
pursuit   of   optimal   music   performance.   She   integrates   systematic   musical   instruction   with   self-regulation 
training,   drawing   on   EEG   biofeedback   training,   heart   rate   variability   training,   and   other   biofeedback 
modalities.   This   integration   of   musical   skills   training   and   biofeedback   assisted   over   one   hundred   high 
school   age   musicians   to   earn   “All   State”   status,   enabled   numerous   wind   musicians   to   gain   national 
recognition,   and   assisted   two   autistic   children   in   becoming   musical   prodigies. 
 
40.    A   brief   review   and   clinical   application   of   heart   rate   variability   biofeedback   in   sports,   exercise,   and 
rehabilitation   medicine 
GE   Prinsloo,   HGL   Rauch…   -   The   Physician   and   …,   2014   -   Taylor   &   Francis 
Abstract:   Context:   An   important   component   of   the   effective   management   of   chronic   noncommunicable 
disease   is   the   assessment   and   management   of   psychosocial   stress.   The   measurement   and   modulation 
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of   heart   rate   variability   (HRV)   may   be   valuable   in   this   regard.   Objective:   To   describe   the   measurement 
and   physiological   control   of   HRV;   to   describe   the   impact   of   psychosocial   stress   on   cardiovascular 
disease,   metabolic   syndrome,   and   chronic   respiratory   disease,   and   the   relationship   between   these 
diseases   and   changes   in   HRV;   and   to   describe   the   influence   of   biofeedback   and   exercise   on   HRV   and   the 
use   of   HRV   biofeedback   in   the   management   of   chronic   disease.   Data   Sources   and   Study   Selection:   The 
PubMed,   Medline,   and   Embase   databases   were   searched   (up   to   August   2013).   Additional   articles   were 
obtained   from   the   reference   lists   of   relevant   articles   and   reviews.   Articles   were   individually   selected   for 
further   review   based   on   the   quality   and   focus   of   the   study,   and   the   population   studied.   Results:   Heart 
rate   variability   is   reduced   in   stress   and   in   many   chronic   diseases,   and   may   even   predict   the 
development   and   prognosis   of   some   diseases.   Heart   rate   variability   can   be   increased   with   both   exercise 
and   biofeedback.   Although   the   research   on   the   effect   of   exercise   is   conflicting,   there   is   evidence   that 
aerobic   training   may   increase   HRV   and   cardiac   vagal   tone   both   in   healthy   individuals   and   in   patients 
with   disease.   Heart   rate   variability   biofeedback   is   also   an   effective   method   of   increasing   HRV   and 
cardiac   vagal   tone,   and   has   been   shown   to   decrease   stress   and   reduce   the   morbidity   and   mortality   of 
disease.   Conclusion:   The   assessment   and   management   of   psychosocial   stress   is   a   challenging   but 
important   component   of   effective   comprehensive   lifestyle   interventions   for   the   management   of 
noncommunicable   disease.   It   is,   therefore,   important   for   the   sports   and   exercise   physician   to   have   an 
understanding   of   the   therapeutic   use   of   HRV   modulation,   both   in   the   reduction   of   stress   and   in   the 
management   of   chronic   disease. 
 
41.    Flanker   shooting   game;   model-based   design   of   biofeedback   games 
AF   Rovers,   LMG   Feijs,   GJM   Van   Boxtel…   -   Proceedings   of   …,   2009   -   idemployee.id.tue.nl 
Abstract:   The   paradigm   of   biofeedback   is   emerging   in   diverse   domains   such   as   relaxation,   gaming, 
psychotherapy,   and   diagnosis.   Whereas   the   relaxation   and   gaming   applications   are   designed   with   some 
attention   for   the   aesthetics   of   the   interaction,   the   applications   of   psychotherapy   and   diagnosis   are 
driven   by   medical   needs   and   technical   opportunities   only.   Both   groups   of   applications   suffer   from   a 
growing   complexity   and   a   bewildering   space   of   opportunities   and   design   possibilities.   Many 
biofeedback   games   have   already   been   developed   in   earlier   projects   and   by   commercial   companies.   In 
this   paper   we   discuss   how   a   model-based   approach   can   facilitate   the   design   and   evaluation   of   such 
games.   We   present   a   framework   in   which   the   aesthetic,   the   medical   and   the   technical   aspects   come 
together   in   a   balanced   way.   By   means   of   application   we   address   the   question   how   a   traditional   test 
from   psychology   can   be   improved   by   using   aspects   from   game   design   without   affecting   the   quality   of 
the   test   and   therapy.  
 
42.    Emote   to   win:   Affective   interactions   with   a   computer   game   agent 
J   Kim,   N   Bee,   J   Wagner,   E   André   -   GI   Jahrestagung,   2004   -   academia.edu 
Abstract:   Abstract:   In   this   paper   1,   we   introduce   a   game   interface   that   is   based   on   affective   interactions 
between   a   player   and   a   computer   pet.   As   opposed   to   many   traditional   computer   games,   users   are   not 
expected   to   manipulate   control   devices   in   a   skillful   manner   to   win   the   game.   Instead   the   basic   idea   is   to 
elicit   certain   reactions   of   the   pet   via   appropriate   emotive   user   behaviors.   For   improved   accuracy   of 
emotion   recognition,   we   employ   a   combined   analysis   of   signals   from   two   emotive   expression   channels: 
affective   speech   and   physiological   reactions.   1 
 
43.    Biofeedback   game   design:   using   direct   and   indirect   physiological   control   to   enhance   game 
interaction 
LE   Nacke,   M   Kalyn,   C   Lough,   RL   Mandryk   -   Proceedings   of   the   SIGCHI   …,   2011   -   dl.acm.org 
Abstract:   Prior   work   on   physiological   game   interaction   has   focused   on   dynamically   adapting   games 
using   physiological   sensors.   In   this   paper,   we   propose   a   classification   of   direct   and   indirect   physiological 
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sensor   input   to   augment   traditional   game   control.   To   find   out   which   sensors   work   best   for   which   game 
mechanics,   we   conducted   a   mixed-methods   study   using   different   sensor   mappings.   Our   results   show 
participants   have   a   preference   for   direct   physiological   control   in   games.   This   has   two   major   design 
implications   for   physiologically   controlled   games:   (1)   Direct   physiological   sensors   should   be   mapped 
intuitively   to   reflect   an   action   in   the   virtual   world;   (2)   Indirect   physiological   input   is   best   used   as   a 
dramatic   device   in   games   to   influence   features   altering   the   game   world. 
 
44.    Aging,   privacy,   and   home-based   computing:   Developing   a   design   framework 
K   Shankar,   LJ   Camp,   K   Connelly…   -   IEEE   Pervasive   …,   2012   -   ieeexplore.ieee.org 
Abstract:While   the   vast   majority   of   information   technologies   are   designed   for   younger   audiences, 
recently   more   attention   has   been   given   to   home-based   applications   that   can   help   older   adults   "age   in 
place".   These   designs   focus   on   monitoring   and   providing   support   for   elders   while   simultaneously 
providing   caregivers   the   information   needed   to   keep   the   elder   safe.   Relatively   little   attention   has   been 
given   to   the   many   ethical   issues   surrounding   these   types   of   pervasive   technology.   In   this   paper,   we 
discuss   the   development   of   a   privacy   framework   for   design   that   we   derived   from   the   literature   for   the 
development   of   home-based   computing   for   seniors.   Using   data   from   focus   groups   with   over   60   elders, 
we   address   how   the   needs   of   elders,   the   perception   of   technology   as   a   potential   solution   for   aging   in 
place,   and   the   concept   of   privacy   differ   across   the   prototypes   as   well   as   between   the   researchers   and 
the   elders.   We   refine   the   framework   to   reflect   the   concerns   and   feedback   of   our   research   participants 
and   then   examine   implications   for   the   design   of   privacy-sensitive   technologies   for   seniors. 
 
45.    Adaptive   tele-therapies   based   on   serious   games   for   health   for   people   with   time-management   and 
organisational   problems:   preliminary   results 
M   Frutos-Pascual,   BG   Zapirain,   AM   Zorrilla   -   International   journal   of   …,   2014   -   mdpi.comAbstract 
Attention   Deficit   with   Hyperactivity   Disorder   (ADHD)   is   one   of   the   most   prevalent   disorders   within   the 
child   population   today.   Inattention   problems   can   lead   to   greater   difficulties   in   completing   assignments, 
as   well   as   problems   with   time   management   and   prioritisation   of   tasks.   This   article   presents   an 
intelligent   tele-therapy   tool   based   on   Serious   Games   for   Health,   aimed   at   the   improvement   of   time 
management   skills   and   the   prioritisation   of   tasks.   This   tele-system   is   based   on   the   use   of   decision   trees 
within   Django,   a   high-level   Python   Web   framework.   The   technologies   and   techniques   used   were   selected 
so   as   to   boost   user   involvement   and   to   enable   the   system   to   be   easily   customised.   This   article   shows   the 
preliminary   results   of   the   pilot-phase   in   an   experiment   performed   to   evaluate   the   use   of   adaptive 
tele-therapies   within   a   group   of   typically   developing   children   and   adolescents   aged   between   12   and   19 
years   old   without   ADHD.   To   do   so,   we   relied   on   the   collection   of   parameters   and   the   conduct   of   surveys 
for   assessing   time   management   skills,   as   well   as   measuring   system   usability   and   availability.   The   results 
of   a   time   management   survey   highlighted   that   the   users   involved   in   the   trial   did   not   use   any   specific   or 
effective   time   management   techniques,   scoring   1.98   and   2.30   out   of   5   points   in   this   area   for   ages   under 
15   and   over   16   years   old,   respectively.   The   final   calculations   based   on   the   usability   questionnaire 
resulted   in   an   average   score   of   78.75   out   of   100.   The   creation   of   a   customisable   tool   capable   of   working 
with   different   skills,   in   conjunction   with   the   replication   of   the   current   study,   may   help   to   understand 
these   users’   needs,   as   well   as   boosting   time   management   skills   among   teenagers   with   and   without 
ADHD. 
 
46.    Health   and   Digital   Gaming   The   Benefits   of   a   Community   of   Practice 
G   Schott,   D   Hodgetts   -   Journal   of   health   psychology,   2006   -   hpq.sagepub.com 
Abstract:   Psychologists   have   a   tendency   to   focus   on   the   negative   side   of   life.   Our   discipline   has   become 
preoccupied   with   illness   rather   than   health.   Where   the   media   are   concerned   we   explore   the 
consequences   of   unhealthy   messages   for   the   population   in   general   or   young   people   in   particular.   This 

 

http://ieeexplore.ieee.org/abstract/document/5740829/
http://www.mdpi.com/1660-4601/11/1/749/htm
http://www.mdpi.com/1660-4601/11/1/749/htm
http://hpq.sagepub.com/content/11/2/309.short


 

commentary   breaks   with   tradition   by   outlining   ways   in   which   digital   games   can   enhance   health.   Positive 
health   consequences   of   gaming   are   explored   in   relation   to   surgical   training   and   therapeutic 
interventions,   physical   exercise,   health   education   and   community   participation. 
 
47.    Serious   games   for   the   treatment   or   prevention   of   depression:   a   systematic   review 
T   Fleming,   C   Cheek,   S   Merry,   H   Thabrew…   -   …   de   Psicopatologia   y   …,   2014   -   e-spacio.uned.es 
Abstract:   Serious   games   (computerised   interventions   which   utilise   gaming   for   serious   purposes)   have 
been   shown   to   support   improved   outcomes   in   several   health   conditions.   We   aimed   to   review   evidence 
regarding   serious   games   for   depression.   We   undertook   electronic   searches   of   PsycInfo,   EMBASE   and 
Medline,   using   terms   relevant   to   computer   games   and   depression.   We   included   full   text   articles 
published   in   English   in   peer-reviewed   literature   since   2000,   where   the   intervention   was   designed   to 
treat   or   prevent   depression   and   which   included   pre-and   post-intervention   measurement   of   depression. 
Nine   studies   relating   to   a   total   of   six   interventions   met   inclusion   criteria.   Most   studies   were   small   and 
were   carried   out   by   the   developers   of   the   programs.   All   were   tested   with   young   people   (ages   between   9 
and   25   years).   Most   reported   promising   results   with   some   positive   impact   on   depression   although   one 
universal   program   had   mixed   results.   Serious   gaming   interventions   show   promise   for   depression, 
however   evidence   is   currently   very   limited. 
 
48.    Audition,   the   game 
TJ   Lavender,   D   Gromala   -   Procedia   Computer   Science,   2012   -   Elsevier 
Abstract:   This   paper   describes   Audition,   The   Game,   a   Flash-based   video   game   created   to   explore 
whether   video   games   could   contribute   to   the   study   and   treatment   of   speech   impediments,   in   particular, 
stuttering.   A   pilot   study   indicated   a   relation   between   speech   demands,   stress   and   psychophysiological 
measures.   Further   research,   particularly,   with   participants   who   have   speech   impediments   will   be 
required   to   explore   this   relationship   and   the   potential   role   of   the   game   in   helping   mitigate   stuttering 
incidents. 
 
49.    Sonic   virtual   reality   game:   How   does   your   body   sound? 
K   Headlee,   T   Koziupa,   D   Siwiak   -   NIME,   2010   -   educ.dab.uts.edu.au 
Abstract:   In   this   paper,   we   present   an   interactive   system   that   uses   the   body   as   a   generative   tool   for 
creating   music.   We   explore   innovative   ways   to   make   music,   create   self-awareness,   and   provide   the 
opportunity   for   unique,   interactive   social   experiences.   The   system   uses   a   multi-player   game   paradigm, 
where   players   work   together   to   add   layers   to   a   soundscape   of   three   distinct   environments.   Various 
sensors   and   hardware   are   attached   to   the   body   and   transmit   signals   to   a   workstation,   where   they   are 
processed   using   Max/MSP.   The   game   is   divided   into   three   levels,   each   of   a   different   soundscape.   The 
underlying   purpose   of   our   system   is   to   move   the   player's   focus   away   from   complexities   of   the   modern 
urban   world   toward   a   more   internalized   meditative   state.   The   system   is   currently   viewed   as   an 
interactive   installation   piece,   but   future   iterations   have   potential   applications   in   music   therapy,   bio 
games,   extended   performance   art,   and   as   a   prototype   for   new   interfaces   for   musical   expression. 
 
50.    Is   there   more   to   blood   volume   pulse   than   heart   rate   variability,   respiratory   sinus   arrhythmia,   and 
cardiorespiratory   synchrony? 
E   Peper,   R   Harvey,   IM   Lin,   H   Tylova,   D   Moss   -   Biofeedback,   2007   -   search.ebscohost.com 
Abstract:   A   growing   body   of   research   reports   the   health   benefits   of   training   heart   rate   variability   (HRV), 
and   the   clinical   use   of   HRV   training   protocols   has   increased   dramatically   in   recent   years.   Many   of   the 
home   training   devices   and   many   of   the   sophisticated   biofeedback   instrumentation   systems   rely   on   the 
blood   volume   pulse   (BVP)   sensor,   or   photoplethysmograph,   because   it   is   more   user   friendly   than   the 
electrocardiogram   used   in   medical   settings.   However,   the   BVP   signal   is   valuable   in   its   own   right,   not 
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merely   as   a   convenient   measure   of   HRV.   This   article   explores   the   methodology   of   BVP   recording,   the 
underlying   physiology,   and   the   potential   benefits   from   BVP   treatment   and   training   protocols.   For 
example,   the   shape   of   the   BVP   waveform   reflects   arterial   changes   correlated   with   hypertension.   In 
addition,   BVP   training   offers   promise   for   the   treatment   of   migraine   and   the   monitoring   of   human   sexual 
arousal. 
 
51.    Using   an   ambulatory   stress   monitoring   device   to   identify   relaxation   due   to   untrained   deep   breathing 
HM   Khan,   B   Ahmed,   J   Choi…   -   …   in   Medicine   and   …,   2013   -   ieeexplore.ieee.org 
Abstract:   The   objective   of   this   paper   is   to   assess   the   efficacy   of   deep   breathing   as   a   relaxation   activity 
using   a   wearable   stress   monitor.   For   this   purpose,   we   developed   a   protocol   with   different   mentally 
stressful   activities   interleaved   with   regular   sessions   of   deep   breathing.   We   used   three   physiological 
sensors:   a   heart   rate   monitor,   a   respiration   sensor,   and   an   electrodermal   activity   sensor,   to   extract 
parameters   that   are   consistent   with   the   dominance   of   the   sympathetic   nervous   system.   Our   results 
indicate   that   a   large   number   of   subjects   were   not   able   to   perform   the   paced   deep   breathing   exercise 
properly,   which   caused   their   stress   levels   to   increase   rather   than   to   decrease.   The   study   also   showed 
that   our   wearable   stress   monitor   can   be   used   to   monitor   breathing   technique   and   assess   its 
effectiveness   in   relaxing   individuals. 
 
52.    Serious   games   as   additional   psychological   support:   a   review   of   the   literature 
JJ   Santamaria,   A   Soto…   -   …   of   CyberTherapy   and   …,   2011   -   go.galegroup.com 
Abstract:   During   recent   years   a   new   wave   of   video   games,   "serious   games,"   has   been   developed   and 
implemented   as   a   psychotherapeutical   complement   in   various   treatments.   The   objective   of   our   study 
was   to   systematically   assess   the   literature   on   "serious   games"   and   their   effectiveness   when   employed   as 
a   complement   or   psychological   support   in   the   treatment   of   several   illnesses.   We   searched   electronic 
databases   and   reviewed   studies   published   up   until   October   2010.   The   games   included   in   the   review 
were   Re-Mission,   Personal   Investigator,   Treasure   Hunt,   Play   Attention   and   an   unnamed   video   game.   Two 
of   the   nine   articles   were   descriptive;   in   the   remaining   seven   studies   a   favorable   outcome   was   obtained. 
The   reported   improvements   included:   elevated   self-esteem,   higher   self-efficacy,   increased   knowledge, 
awareness   of   the   illness,   adherence   to   treatment   and   problem   solving   skills,   and   enhanced   outcome   on 
cognitive   and   behavioral   aspects   of   aggression.   In   conclusion,   well-produced   serious   games   might   lead 
to   potential   behavioral   improvements   for   patients   suffering   from   a   range   of   medical   illnesses. 
 
53.    Censor   chair:   exploring   censorship   and   social   presence   through   psychophysiological   sensing 
E   Aley,   T   Cooper,   R   Graeber,   A   Kerne…   -   Proceedings   of   the   13th   …,   2005   -   dl.acm.org 
Abstract:   In   this   paper,   we   describe   Censor   Chair,   an   art   installation   that   creates   a   shared   experience 
addressing   forms   of   censorship   including   self-censorship,   censorship   of   a   group   upon   an   individual, 
visual   and   auditory   censorship   in   digital   media,   and   censorship   in   society.   We   are   taking   a   playful 
position   in   considering   relationships   between   censorship   and   sensors   that   monitor   physiology.   Censor 
Chair   makes   use   of   a   galvanic   skin   response   (GSR)   sensor,   live   video   feeds,   and   a   barcode   reader   to 
drive   the   presentation   of   a   digital   media   library. 
 
54.     BioS-Play:   Workshop   on   Multiuser   and   Social   Biosignal   Adaptive   Games   and   Playful   Applications 
K   Kuikkaniemi,   M   Turpeinen,   H   Korhonen…   -   Fun   and   Games   2010   …,   2010   -   academia.edu 
Abstract:   BioS-Play   is   a   workshop   targeted   to   explore   the   focused   domain   of   biosignal   adaptive   games 
and   playful   application   in   a   multiuser   or   social   context.   Using   biosignal   instrumentation   is   an 
established   process   in   medical   domains   and   experimental   psychology.   During   recent   years   there   have 
been   many   efforts   in   industry   and   research   to   develop   applications,   games   and   various   kinds   of 
interfaces   which   use   biosignal   analysis   in   real   time.   However,   most   of   these   applications   are   single   user 
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setups.   According   to   our   earlier   work   we   have   realized   that   there   is   great   potential   in   developing 
biosignal   adaptive   applications   for   multiuser   and   social   scenarios.   The   applications   we   have   been 
developing   have   been   either   games   or   playful   applications.   Games   have   unique   characteristics,   which 
work   well   for   biosignal   augmentation.   In   addition,   games   can   be   used   in   a   laboratory   setup   for 
exploring   the   social   biosignal   interaction   design   elements   overall   in   a   structured   and   efficient   way. 
Ultimately,   we   believe   that   combination   of   biosignal   adaptation,   social   and   multiuser   context,   and 
playful   interaction   is   useful   for   various   kinds   of   situations   and   can   elicit   never   before   seen   experiences. 
The   workshop   organizers   have   several   years   of   experience   in   researching   games,   psychophysiology, 
multiuser   application   development,   and   combination   of   them   all.   The   workshop   will   be   organized   with   a 
help   of   the   Presemo   presentation   environment,   which   is   also   a   biosignal,   adaptive,   social,   and   playful 
system.   The   workshop   aims   at   creating   new   collaborations   by   facilitating   networking   of   interested 
researchers   and   discussing   research   future   research   ventures   in   this   domain,   distributing   knowledge 
among   participants   and   developing   a   roadmap   related   to   the   future   development   in   this   field. 
Workshop   participants   are   expected   to   show   interest   in   developing   biosignal   prototypes   or   running 
experiments   with   experimental   psychophysiological   systems.   In   addition   to   game   researchers   and 
individuals   with   experience   in   analyzing   and   working   with   biosignals,   we   hope   that   also   people   with 
experience   or   strong   interest   in   multiuser   applications   and   social   interaction   will   join   the   session. 
 
55.    Virtual   environments   with   soundscapes:   a   study   on   immersion   and   effects   of   spatial   abilities 
T   Chandrasekera,   SY   Yoon…   -   …   and   Planning   B:   …,   2015   -   journals.sagepub.com 
Abstract:   In   this   study   we   explore   how   soundscapes   can   be   used   as   navigational   aids   in   virtual 
environments   and   empirically   investigate   the   correlation   between   immersiveness   in   virtual 
environments   and   spatial   abilities   when   soundscapes   are   used   as   landmarks   for   wayfinding.   We   attempt 
to   advance   knowledge   regarding   auditory   cues   contributing   to   enhanced   immersive   and   navigational 
experience   in   virtual   environments.   Findings   are   likely   to   be   utilized   in   effective   design   for   physical 
environments   and   wayfinding. 
 
56.    Development   and   evaluation   of   video   game   for   learning   capabilities   improvement   of   ADHD   children 
S   Koceski,   N   Koceska   -   2015   -   eprints.ugd.edu.mk 
Persistent   and   severe   impairment   of   psychological   development   resulting   from   a   high   level   of 
inattentive,   restless   and   impulsive   behavior   is   classified   according   to   the   fourth   Diagnostic   and 
Statistical   Manual   of   Mental   Disorders   (DSM-IV)   as   attentiondeficit/hyperactivity   disorder   (ADHD)   and 
according   to   the   Tenth   International   Classification   of   Diseases   (ICD-10)   as   hyperkinetic   disorder   (HD). 
ADHD   is   associated   with   poor   grades,   poor   reading   and   math   standardized   test   scores,   and   increased 
grade   retention   in   schoolchildren.   Besides   medical   treatment   of   these   children,   biofeedback   is 
recognized   as   an   internationally   recognized   alternative   therapy   for   ADHD   children   nowadays.   Moreover, 
there   are   many   studies   regarding   the   influence   of   the   video   games   on   ADHD   children.   Although   in   many 
cases   the   opinions   and   findings   are   contradictory   all   of   them   are   concluding   that   ADHD   children   could 
benefit   from   properly   designed   video   games   that   are   played   according   to   a   specific   protocol   and   under 
supervision   of   teachers   or   parents.   This   paper   presents   a   developed   video   game   that   aims   at   helping 
ADHD   in   improving   their   learning   capacities.   It   consists   of   several   different   modules   and   levels.   The 
design   and   development   of   the   game   as   well   as   its   architecture   are   presented   in   this   paper.   The   game 
has   been   experimentally   evaluated   on   ADHD   children.   The   results   of   the   evaluation   are   also   presented 
in   the   paper   and   conclusions   are   drawn. 
 
57.    Greenvec   Game   for   Skin   Conductivity   Level   (SCL)   Biofeedback   Performance   Simulator   Using   Galvanic 
Skin   Response   (GSR)   Sensor 
A   Noraziah,   MAS   Abdullah,   N   Aqtar…   -   …   Journal   of   Software   …,   2015   -   researchgate.net 
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Abstract:   The   increasing   fame   of   biofeedback   game   has   brought   convenience   to   human   life.   More   and 
more   people   rely   on   biofeedback   game   as   an   alternative   medical   treatment   to   overcome   their   stress 
problems.   GreenVec   Biofeedback   Game   (GVBG)   is   a   biofeedback   game-based   application   that   able   to 
measure   the   skin   conductivity   of   the   player   with   an   integration   of   Galvanic   Skin   Response   (GSR)   sensor. 
The   measurement   of   the   skin   conductivity   is   crucial   as   an   indicator   for   human   meditation   improvement 
in   terms   of   stress   control.   In   addition,   GVBG   spread   awareness   on   global   green   technology   issues, 
specifically   about   the   Electric   Vehicles   (EV)   topics   to   all   users   throughout   the   game   process.   The 
measured   Skin   Conductivity   Level   (SCL)   corresponds   to   the   player’s   awareness   of   the   green   EV   through 
the   GVBG   Simulator.   Furthermore,   GVBGsimulates   the   biofeedback   performance   through   the   measured 
SCL.   It   creates   a   short   report   on   the   player’s   SCL   based   on   the   GSR   sensor   data   and   the   game   results   at 
the   end   of   the   game   session.   From   the   results,   the   awareness   on   the   EV   is   high   when   the   SCL   is   high, 
whereas   the   awareness   on   the   EV   is   low   when   the   SCL   is   low.   Therefore,   GVBG   Simulator   helps   users   to 
train   accordingly   in   order   to   reduce   stress   while   at   the   same   time   gain   awareness   on   the   green 
technology   issues   with   EV. 
 
58.    Controlling   game   music   in   real   time   with   biosignals 
MJ   Thies   -   2012   -   repositories.lib.utexas.edu 
Abstract:   Effective   game   music   is   typically   adaptive,   interactive,   or   both.   Changes   in   game   music   are 
usually   influenced   by   the   current   state   of   the   game   or   the   actions   of   the   player.   To   provide   another 
dimension   of   interactivity,   it   would   be   useful   to   know   the   affective   state   of   the   human   player.   Biosignals 
are   continuous   signals   generated   by   a   person   that   can   be   measured   over   time,   and   have   been   shown   to 
reflect   affective   state.   This   project   demonstrates   that   control   signals   can   be   gathered   from   the   player 
and   mapped   to   musical   parameters.   Using   a   heart   rate   sensor   and   galvanic   skin   response   sensor   built 
from   open   source   designs,   we   have   used   biosignals   to   control   music   playback   while   playing   four   games 
from   different   genres.   A   system   for   controlling   game   music   with   biosignals   is   computationally   cheap, 
and   can   provide   data   that   is   useful   to   other   game   systems.   The   prototype   developed   for   this   project   is 
basic,   but   with   further   research   and   development,   we   believe   such   a   system   will   greatly   improve   the 
immersive   experience   of   video   games   by   involving   the   player   on   a   new   level. 
 
59.    Towards   affective   camera   control   in   games 
GN   Yannakakis,   HP   Martínez,   A   Jhala   -   User   Modeling   and   User-Adapted   …,   2010   -   Springer 
Abstract:   Information   about   interactive   virtual   environments,   such   as   games,   is   perceived   by   users 
through   a   virtual   camera.   While   most   interactive   applications   let   users   control   the   camera,   in   complex 
navigation   tasks   within   3D   environments   users   often   get   frustrated   with   the   interaction.   In   this   paper, 
we   propose   inclusion   of   camera   control   as   a   vital   component   of   affective   adaptive   interaction   in   games. 
We   investigate   the   impact   of   camera   viewpoints   on   psychophysiology   of   players   through   preference 
surveys   collected   from   a   test   game.   Data   is   collected   from   players   of   a   3D   prey/predator   game   in   which 
player   experience   is   directly   linked   to   camera   settings.   Computational   models   of   discrete   affective   states 
of   fun,   challenge,   boredom,   frustration,   excitement,   anxiety   and   relaxation   are   built   on   biosignal   (heart 
rate,   blood   volume   pulse   and   skin   conductance)   features   to   predict   the   pairwise   self-reported   emotional 
preferences   of   the   players.   For   this   purpose,   automatic   feature   selection   and   neuro-evolutionary 
preference   learning   are   combined   providing   highly   accurate   affective   models.   The   performance   of   the 
artificial   neural   network   models   on   unseen   data   reveals   accuracies   of   above   80%   for   the   majority   of 
discrete   affective   states   examined.   The   generality   of   the   obtained   models   is   tested   in   different   test-bed 
game   environments   and   the   use   of   the   generated   models   for   creating   adaptive   affect-driven   camera 
control   in   games   is   discussed. 
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60.    Creating   MindGamers:   Building   Communication,   Design   and   Development   Process   with   Clinicians, 
Game   Faculty   and   Students   Stephen   Jacobs   Rochester ... 
L   Sugarman,   R   Rice   -   meaningfulplay.msu.edu 
Abstract:   In   2010,   the   authors   (Jacobs,   a   game   design   professor,   Sugarman,   a   pediatrician,   and   Rice,   a 
psychotherapist   )   started   meeting   to   brainstorm   design   and   play   concepts   for   a   therapeutic, 
physiologically-controlled   videogame   intended   for   use   by   people   diagnosed   with   anxiety   and/or   autism 
spectrum   disorder   (ASD).   The   goal   was   to   combine   cognitive   behavioral   therapy   (CBT),   narrative   therapy 
(NT)   and   biofeedback   supported   psychophysiological   self   regulation   (PSR)   into   a   game   that   would 
engage   adolescents   and   provide   hard   data   on   a   player’s   physical   and   emotional   states   during   a   therapy 
session.   The   game   concept   that   emerged   is   “MindGamers   in   School”   (MG),   a   therapeutic   game   prototype 
being   developed   and   tested   across   two   6-month   sessions   by   the   authors   and   two   teams   of 
undergraduate   game   design   and   development   students   at   the   Rochester   Institute   of   Technology. 
Pursuing   the   design   required   half   the   team   to   learn   principles,   terms   and   methods   of   strength-based, 
client-centered   psychotherapy   and   their   application   to   psychophysiological   self   regulation   and 
biofeedback   theory   and   practice.   The   other   half   of   the   team   needed   to   engage   in   understanding   the 
current   state   of   role-playing   videogames,   avatar   creation   systems   and   game   design/development 
processes.   This   paper   will   describe   the   current   game   prototype   and   then   focus   on   MG’s   design   and 
development   process   by   looking   at   how   the   initial   design   period   brought   the   game   design   to   its   current 
state   and   how   it   has   continued   to   influence   the   production   process. 
 
61.    Electrodermal   response   in   gaming 
JC   Westland   -   Journal   of   Computer   Networks   and   Communications,   2011   -   hindawi.com 
Abstract:   Steady   improvements   in   technologies   that   measure   human   emotional   response   offer   new 
possibilities   for   making   computer   games   more   immersive.   This   paper   reviews   the   history   of   designs   a 
particular   branch   of   affective   technologies   that   acquire   electrodermal   response   readings   from   human 
subjects.   Electrodermal   response   meters   have   gone   through   continual   improvements   to   better   measure 
these   nervous   responses,   but   still   fall   short   of   the   capabilities   of   today's   technology.   Electrodermal 
response   traditionally   have   been   labor   intensive.   Protocols   and   transcription   of   subject   responses   were 
recorded   on   separate   documents,   forcing   constant   shifts   of   attention   between   scripts,   electrodermal 
measuring   devices   and   of   observations   and   subject   responses.   These   problems   can   be   resolved   by 
collecting   more   information   and   integrating   it   in   a   computer   interface   that   is,   by   adding   relevant 
sensors   in   addition   to   the   basic   electrodermal   resistance   reading   to   untangle   (1)   body   resistance;   (2) 
skin   resistance;   (3)   grip   movements;   other   (4)   factors   affecting   the   neural   processing   for   regulation   of 
the   body.   A   device   that   solves   these   problems   is   presented   and   discussed.   It   is   argued   that   the 
electrodermal   response   datastreams   can   be   enriched   through   the   use   of   added   sensors   and   a   digital 
acquisition   and   processing   of   information,   which   should   further   experimentation   and   use   of   the 
technology. 
 
62.    Supporting   Wellbeing   Through   Improving   Interactions   and   Understanding   in   Self-Monitoring 
Systems 
D   Pavel,   V   Callaghan,   AK   Dey   -   Handbook   of   Ambient   Assisted   …,   2012   -   academia.edu 
http://cswww.essex.ac.uk/staff/vic/papers/2011_JAISE11(SupportingWellbeing%20Through).pdf 
Abstract:   We   use   computing   devices   at   work,   at   home   and   on   the   go.   We   generate   huge   amount   of   data 
that   is   stored   (either   temporarily   or   permanent)   on   our   machines   or   on   remote   servers.   There   is   a   lot   of 
value   in   this   information   and   some   of   it   is   already   further   exploited   by   many   external   parties.   So,   if 
others   consider   our   information   important   why   don’t   we   take   proper   advantage   of   it?   How   can   we   use 
the   information   we   generate   to   our   own   advantage?   How   can   we   use   this   information   to   improve   our 
lives   and   support   our   wellbeing?   And   how   can   we   create   better   environments   that   will   be   able   to   offer 
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more   personalized   and   engaging   interfaces   supporting   such   diversity   of   information?   We   offer   here   our 
answer   to   such   questions   by   presenting   the   MyRoR   system   with   its   main   goals   of   better   supporting   self 
understanding   and   offer   more   natural   interfaces   for   information   visualizations,   based   on   personalized 
and   interactive   stories.  
 
63.    Biofeedback   in   the   treatment   of   stress   and   anxiety-related   disorders:   a   critical   review 
AS   Lantyer,   MB   Viana,   RC   Padovani   -   Psico-USF,   2013   -   SciELO   Brasil 
Abstract:   Biofeedback   training   has   been   utilized   for   the   treatment   of   different   pathological   conditions,   in 
particular   those   related   to   stress/anxiety.   This   study   reviews   the   scientific   literature   from   2008   to   2012 
about   the   subject   "biofeedback,   stress   and   anxiety",   published   in   MEDLINE,   LILACS   and   Web   of   Sciences, 
using   as   keywords   "biofeedback",   "anxiety",   "stress",   "psychology"   and   "biofeedback   training".   The 
results   obtained   showed   that   biofeedback   training   has   been   successfully   employed   as   a   therapeutic   tool 
for   the   management   of   stress/anxiety   in   the   different   populations   studied.   Nevertheless,   all   of   the 
studies   found   were   performed   outside   Brazil,   which   suggests   that   biofeedback   as   a   therapeutic   tool   has 
not   been   utilized   in   the   country   for   some   reason   that   deserves   to   be   better   investigated. 
 
64.    Development   of   biofeedback   mechanisms   in   a   procedural   environment   using   biometric   sensors 
VP   Torres   -   arXiv   preprint   arXiv:1310.2102,   2013   -   arxiv.org 
Abstract:   Before   the   computer   age,   games   were   played   in   the   physical   world   where   players   would   have 
to   interact   with   real   objects   and   each   other,   triggering   a   series   of   emotions.   Nowadays,   the   computer 
games   have   become   one   of   the   most   popular   forms   of   entertainment   due   to   their   high-level   of 
attraction   and   accessibility.   However,   the   game   industry   is   always   trying   to   find   new   ways   of   making 
games   more   interactive   and   exciting   in   order   to   attract   new   players,   and   one   of   the   recent   trends   on   the 
area   of   human-computer   interaction   is   Biofeedback.  
The   goal   of   this   dissertation   is   to   study   different   approaches   on   the   use   of   indirect   biofeedback   within 
videogames,   with   the   purpose   of   creating   a   better   human-computer   interaction,   and   provide   a   more 
appealing   and   immersive   user   experience.   For   this,   we   focused   on   the   development   of   a   framework 
capable   of   testing   different   indirect   biofeedback   models   within   a   specified   game,   in   order   to   assess   the 
effect   of   each   of   these   variations   on   the   user   experience.   This   framework   is   game   independent,   with   the 
intention   of   being   used   on   further   studies. 
 
65.    Using   technologies   safely   and   effectively   to   promote   young   people's   wellbeing 
A   Better,   AJ   Campbell,   F   Robards   -   2013   -   Young   and   Well   Cooperative   Research   Centre,   an   Australian 
Government   Initiative. 
Excerpt   from   page   1:   The   health,   and   particularly   mental   health,   of   young   Australians   is   a   public   health 
concern.Barriers   to   accessing   health   and   other   services   is   a   challenge   faced   by   many   of   these   young 
people.   As   information   and   communication   technology   (ICT)   becomes   increasingly   accessible,   we   can 
begin   to   use   such   resources   as   an   opportunity   to   share   health   information   and   services.  
 
66.    Development   of   the   system   for   continuous   medical   rehabilitation   for   patients   with   post-stroke   and 
spinal   cord   injury   motor   disorders 
OA   Jafarova,   EA   Tarasov,   RY   Guk,   MB   Shtark   -   2012   -   icdvrat.org 
Abstract:   This   paper   describes   an   experience   of   developing   a   computer   system   for   continuous   medical 
rehabilitation   involving   patients   with   post-stroke   and   spinal   cord   injury   motor   disorders.   Particular 
focus   is   made   on   the   concept   of   telerehabilitation   for   this   specific   group   of   patients.   Telerehabilitation 
has   to   be   continuous   and   regular.   It   is   also   necessary   to   provide   the   possibility   of   conducting 
treatment/communication   sessions   asynchronously.   The   empirical   results   of   four   year   implementation 
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of   this   system   in   Russia   showed   high   efficiency   and   revealed   some   limitations   of   a   distant   network 
rehabilitation   program   based   on   electromyographic   biofeedback.  
 
67.    Press   Play   to   Grow!   Designing   Video   Games   as   “Trojan   Horses”   to   Catalyze   Human   Development 
through   the   Conveyor   Belt   of   Growth 
M   Silbiger   -   John   F.   Kennedy   University.   Pleasant   Hill,   CA,   2008   -   in.integralinstitute.org 
Excerpt   from   page   4:   the   potentials   for   video   games   to   promote   positive   and   proactive   influences   can   be 
especially   significant   at   this   moment   in   time   and   in   the   future   yet   to   come,   with   a   myriad   of   educational 
and 
developmental   possibilities   already   being   explored   (see   page   16),   and   many   more   still   waiting   to 
be   “discovered”   and   “downloaded”   into   concrete   video   game   manifestations. 
 
68.    The   Integration   of   Biofeedback   into   Video   Games 
S   Deighan   -   2012   -   pdfs.semanticscholar.org 
Abstract:   Video   games   have   come   a   long   way   since   Pong.   Recent   blockbuster   hits   Halo   and   Dragon   Age 
are   excellent   examples   of   innovation   in   the   gaming   industry.   Video   game   development   has   even   helped 
drive   improvement   in   hardware   and   software   for   personal   computers   and   boosted   the   distribution   of 
new   interface   technology.   The   Nintendo   Wii   is   one   illustration   of   video   games   exponentially   increasing 
the   speed   with   which   a   new   technology   was   adopted.   The   more   active   interaction   method   was   adopted 
much   more   rapidly   than   it   might   have   been   without   such   an   intense   advertising   push.   The   integration   of 
biofeedback   into   commercial   video   games   However,   there   are   challenges   that   would   need   to   be 
overcome. 
 
69.    Applied   Psychophysiology   and   Biofeedback32(2) 
Abstracts   of   Papers   Presented   at   the   38th   Annual   Meeting   of   the   Association   for   Applied 
Psychophysiology   and   Biofeedback   June   2007,   Volume32(Issue2)   Pagep.121To-140 
How   Entertainment   Media   Can   be   Effective   in   EEG   Training   Corwin   Bell   and   Karen   Sadenwater   Inner   Key, 
Boulder   CO   This   paper   discusses   how   some   of   the   common   aspects   of   the   entertainment   media   can   be 
used   in   a   home-based   EEG   trainer   program.   The   topics   include   emotional   involvement   (non-chemistry 
based),   investment   in   the   narrative,   commitment   to   the   outcome   and   tele-presence.   We   will   also 
address   how   simple   protocols   can   be   applied   that   work   on   a   whole   mind   in   conjunction   with 
entertainment   media   by   using   situational   narratives   to   impact   the   moods,   sense   of   self   and   discovery   in 
the   user.   These   positive   mental   states   further   impact   neurochemistry   by   effectively   applying   contextual 
rewards   for   performance   and   improvement.   Metaphors   and   visual   content   have   the   ability   to   shift 
psychological   states   and   moods.   When   perception   of   interactive   immersion   in   a   virtual   or   simulated 
environment   is   created,   this   is   tele-presence.   The   design   of   such   a   tool   holds   the   basic   philosophy   that 
the   platform   of   a   healthy   mind   must   be   created   for   any   real   improvement   to   be   effective   and   long 
lasting.   The   design   includes   a   simple   protocol   that   looks   at   more   root   psychological   optimal 
performance   and   that   is   based   on   focusing   and   redirecting   the   mind   while   using   visual   metaphors   to 
shift   psychological   states   and   moods.   Through   experience   gained   by   developing   two   interactive 
biofeedback   games,   the   Journey   to   Wild   Divine   and   The   Wisdom   Quest,   there   is   a   potential   to   create   a 
wellness   based   interactive   tool   with   an   EEG   input   device.   Creating   the   games   have   given   us   results   in 
how   imagery,   sound   and   metaphor   have   the   ability   to   positively   effect   a   persons   state   of   mind. 
Home-based   EEG   technology   has   an   adjunct   to   neurofeedback   practitioners,   having   an   effectiveness   to 
essentially   train   a   person   to   have   the   ability   to   focus   and   redirect   the   mind   while   being   immersed   in   a 
healthy   virtual   environment. 
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70.    Applied   Psychophysiology   and   Biofeedback32(3-4) 
Abstracts   of   Scientific   Papers   Presented   at   the   11th   Annual   Meeting   of   the   Biofeedback   Foundation   of 
Europe,   December   2007,   Volume32(Issue3-4)   Pagep.209To-227 
Overlooked   uses   of   Photoplethysmographic   Blood   Volume   Pulse   Measures   Erik   Peper,   Richard   Harvey, 
Imei   Lin,   and   Hana   Tylova   San   Francisco   State   University   Whereas   Blood   Volume   Pulse   (BVP)   measures 
have   been   predominantly   used   for   estimating   Respiratory   Sinus   Arrhythmia   (RSA),   Cardio-Respiratory 
Synchrony   (CRS)   and   Heart   Rate   Variability   (HRV),   this   paper   describes   underutilized   or   overlooked 
applications   of   the   BVP   for   monitoring   cardiovascular   health,   cognitive   and   emotional   activation,   body 
temperature   changes,   treating   migraine   headaches   and,   monitoring   sexual   arousal.   Measures   of   the 
volume   of   blood   passing   over   a   photoplethysmographic   (PPG)   sensor   corresponding   with   the   pulse   are 
generally   referred   to   as   measures   of   BVP,   and   inexpensive   BVP   sensors   placed   on   a   finger   are   commonly 
used   for   estimating   heart   rate.   BVP   heart   rate   measures   combined   with   respiratory   measures   have   been 
used   for   estimating   Respiratory   Sinus   Arrhythmia   (RSA)   and   Cardio-Respiratory   Synchrony   (CRS)   and 
other   indicators   of   sympathetic   and   parasympathetic   balance.   BVP   technologies   have   also   been   used   for 
measuring   the   beat-to-beat   variability   in   the   sinus   rhythm   over   a   given   period   of   time   for   estimating 
Heart   Rate   Variability   (HRV).   For   example,   commercially   available   portable   BVP   feedback   training   devices 
such   as   the   StressEraser   or,   units   built   for   use   with   computers   such   as   the   FreezeFramer   or   the   Wild 
Divine   are   useful   for   train. 
 
71.    Using   Biometric   Measurement   in   Real-Time   as   a   Sympathetic   System   in   Computer   Games 
by   Charij,   Stephanie   and   Oikonomou,   Andreas 
International   Journal   of   Game-Based   Learning   (IJGBL),   ISSN   2155-6849,   07/2013,   Volume   3,   Issue   3,   pp. 
21-42 
Abstract:   With   the   increasing   potential   for   gaming   hardware   and   peripherals   to   support   biometrics,   their 
application   within   the   games   industry   for   software   and   design   should   be   considered.   This   paper 
assesses   the   ability   to   use   a   form   of   biometric   measurement,   heart   rate,   in   real-time   to   improve   the 
challenge   and   enjoyment   of   a   game   by   catering   it   to   individuals   of   varying   ability.   While   the   findings   of 
this   study   are   valuable   to   game   developers   interested   in   providing   additional   dimensions   to   gameplay 
and   testing,   they   may   also   be   useful   for   those   researching   medical   or   therapeutic   applications   for 
games.   The   results   suggest   that   although   the   tested   game   was   inherently   challenging   and   enjoyable,   the 
adaptive   affective   gameplay   was   not   altering   the   game   enough   to   induce   strong   physiological   or 
emotional   responses   from   participants.   Biofeedback   games   lend   themselves   to   medical   applications, 
but   adaptive   affective   games   can   be   used   to   respond   sympathetically   to   the   player   without   requiring 
direct   control   of   physiological   responses   as   a   form   of   input. 
 
72.    Adaptive   tele-therapies   based   on   serious   games   for   health   for   people   with   time-management   and 
organisational   problems:   preliminary   results 
by   Frutos-Pascual,   Maite   and   Zapirain,   Begoña   García   and   Zorrilla,   Amaia   Méndez 
International   journal   of   environmental   research   and   public   health,   ISSN   1660-4601,   01/2014,   Volume 
11,   Issue   1,   pp.   749   -   772 
Abstract:   Attention   Deficit   with   Hyperactivity   Disorder   (ADHD)   is   one   of   the   most   prevalent   disorders 
within   the   child   population   today.   Inattention   problems   can   lead   to   greater   difficulties   in   completing 
assignments,   as   well   as   problems   with   time   management   and   prioritisation   of   tasks.   This   article 
presents   an   intelligent   tele-therapy   tool   based   on   Serious   Games   for   Health,   aimed   at   the   improvement 
of   time   management   skills   and   the   prioritisation   of   tasks.   This   tele-system   is   based   on   the   use   of 
decision   trees   within   Django,   a   high-level   Python   Web   framework.   The   technologies   and   techniques 
used   were   selected   so   as   to   boost   user   involvement   and   to   enable   the   system   to   be   easily   customised. 
This   article   shows   the   preliminary   results   of   the   pilot-phase   in   an   experiment   performed   to   evaluate   the 
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use   of   adaptive   tele-therapies   within   a   group   of   typically   developing   children   and   adolescents   aged 
between   12   and   19   years   old   without   ADHD.   To   do   so,   we   relied   on   the   collection   of   parameters   and   the 
conduct   of   surveys   for   assessing   time   management   skills,   as   well   as   measuring   system   usability   and 
availability.   The   results   of   a   time   management   survey   highlighted   that   the   users   involved   in   the   trial   did 
not   use   any   specific   or   effective   time   management   techniques,   scoring   1.98   and   2.30   out   of   5   points   in 
this   area   for   ages   under   15   and   over   16   years   old,   respectively.   The   final   calculations   based   on   the 
usability   questionnaire   resulted   in   an   average   score   of   78.75   out   of   100.   The   creation   of   a   customisable 
tool   capable   of   working   with   different   skills,   in   conjunction   with   the   replication   of   the   current   study,   may 
help   to   understand   these   users’   needs,   as   well   as   boosting   time   management   skills   among   teenagers 
with   and   without   ADHD. 
 
73.     Neurofeedback:   Challenges,   Applications,   and   Opportunities   for   Education 
SYS   Chan   -   2015   -   summit.sfu.ca 
Abstract:   This   thesis   reviews   the   current   state-of-the-art   in   neurofeedback   research   and   then   goes   on   to 
consider   three   fundamental   problems   for   the   psychology   of   education:   first,   to   what   extent   can   the 
mind   cause   changes   in   the   brain   at   will;   second,   to   what   extent   can   studies   in   neurofeedback   be 
considered   to   have   validity;   and   third,   given   positive   outcomes   for   the   first   two,   to   what   extent   can 
students   become   more   adept   at   neurofeedback.   Opportunities   of   neurofeedback   for   education   are 
contingent   on   addressing   all   three   of   these   problems. 
 
4)Review   Articles   that   Referenced   a   Wild   Divine   Product 
 
74.    Configurable   particle   system   representation   for   biofeedback   applications   (2006) 
Abstract:   A   method   to   increase   the   ease   and   effectiveness   of   biofeedback   by   dynamically   representing 
physiological   indicators   on   a   computer   display   using   a   configurable   particle   system.   This   particle   system 
consists   of   a   number   of   similar   objects,   each   object   having   properties   such   as   location,   velocity,   lifetime, 
color,   image,   transparency,   size,   and   shape,   where   at   least   one   of   these   properties   has   a   random 
component.   The   objects'   properties   are   continuously   updated   over   time,   and   also   updated   as   the 
physiological   indicators   change.   The   particle   system   can   be   easily   set   to   represent   physiological 
indicators   in   many   different   manners,   or   to   simultaneously   represent   many   different   physiological 
indicators. 
 
75.    Heart   rate   variability   and   emotional   shifting:   Powerful   tools   for   reducing   cardiovascular   risk   (2004) 
Volume   5,   Number   4.   Article   in   News   for   Health   and   Healing 
Excerpt   from   page   1:   In   essence,   HRV   provides   a   picture   of   the   interplay   between   the   sympathetic   and 
parasympathetic   branches.   As   such,   it   reflects   the   ways   in   which   emotional   states   affect   core   physiology 
including,   but   not   limited   to,   cardiac   function. 
 
76.    Homeostatic   emergent   biofeedback   representations 
R   Deluz   -   US   Patent   App.   10/958,146,   2004   -   Google   Patents 
Abstract:   A   method   to   increase   the   ease   and   effectiveness   of   biofeedback   by   dynamically   representing 
physiological   indicators   on   a   computer   display   using   emergent   systems   and   homeostatic   equations.   This 
display   shows   a   number   of   similar   objects   that   respond   both   to   each   other   and   to   changes   in 
physiological   measurements.   These   objects   are   kept   moving   and   kept   within   the   display's   boundaries   by 
using   homeostatic   equations. 
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77.    Computer   program   product,   device   and   method   for   measuring   the   arousal   of   a   user 
JHDM   Westerink,   C   Tuinenbreijer,   MH   Schut…   -   US   Patent   …,   2014   -   Google   Patents 
Abstract:   Computer   program   product   for   processing   GSR   (galvanic   skin   response)   signals,   which   when 
run   on   a   computer   controls   the   computer   to   estimate   a   level   of   arousal,   or   at   least   a   change   in   the   level 
of   arousal,   of   a   user,   provided   with   an   algorithm   that   is   configured   to   control   a   computer   to   calculate   a 
third   or   higher   central   moment   of   a   recorded   GSR   signal   and   to   derive   an   estimation   of   the   level   of 
arousal   from   said   third   or   higher   central   moment. 
 
78.    Promoting   self-regulation   skills   can   help   abusive   teens.(Forensic   Psychiatry) 
B   Jancin   -   Clinical   Psychiatry   News.   2005   -   ISSN:   0270-6644;   Volume   33;   Issue   8. 
Excerpt   from   page   1:   Fostering   skills   in   affect   self-regulation   and   attachment   among   sexually   abusive 
adolescents   is   a   necessary   foundation   for   effectively   treating   their   sexual   behavior   problems.Adolescent 
boys   who   are   hyperaroused   typically   find   traditional   deep-breathing   relaxation   techniques   a   bore,   but 
Mr.   Creeden   has   met   with   great   success   by   introducing   them   to   "The   Journey   to   Wild   Divine,"   an 
interactive   computer   game   that   employs   biofeedback   hardware   to   teach   yoga,   breathing,   and 
meditation   skills   in   a   fun   manner. 
 
79.     Video   games   to   help   brain   and   body 
Consumer   Reports   on   Health,   ISSN   1058-0832,   09/2007,   Volume   19,   Issue   9,   p.   6 
Saved   to   Other   Resources   Folder   on   G-drive   (article) 
Excerpt   from   page   1:   Considerable   research   suggests   that   learning   a   new   language   or   musical 
instrument   or   playing   games   such   as   chess   may   protect   against   dementia   and   improve   emotional 
health.   Our   medical   consultants   say   that   brain-boosting   video   games   likely   provide   comparable 
benefits.   Similarly,   the   stress-reducing   games   probably   offer   some   of   the   same   benefits   as   professional 
biofeedback   programs. 
 
80.    Library   and   Information   Science   Research33(1) 
“I   did   not   realize   so   many   options   are   available”:   Cognitive   authority,   emerging   adults,   and   e-mental 
healthDiane   M.   Neal,   Andrew   J.   Campbell,   Lynne   Y.   Williams,   Ye   Liu,   Doris   Nussbaumer 
January   2011,   Volume33(Issue1)   Pagep.25To-33 
Excerpt   from   background:   Children   with   attention   deficit/hyperactivity   disorder   experienced   an 
improvement   in   symptoms   after   playing   a   biofeedback-based   relaxation   video   game   for   several   weeks 
called   the   Journey   to   Wild   Divine   (Amon   &   Campbell,   2008). 
 
81.    Observing   Virtual   Arms   that   You   Imagine   Are   Yours   Increases   the   Galvanic   Skin   Response   to   an 
Unexpected   Threat 
e308   by   Karin   Hägni   and   Kynan   Eng   and   Marie-Claude   Hepp-Reymond   and   Lisa   Holper   and   Birgit   Keisker 
and   Ewa   Siekierka   and   Daniel   C   Kiper 
PLoS   One,   08/2008,   Volume   3,   Issue   8 
Multi-modal   visuo-tactile   stimulation   of   the   type   performed   in   the   rubber   hand   illusion   can   induce   the 
brain   to   temporarily   incorporate   external   objects   into   the   body   image.   In   this   study   we   show   that 
audio-visual   stimulation   combined   with   mental   imagery   more   rapidly   elicits   an   elevated   physiological 
response   (skin   conductance)   after   an   unexpected   threat   to   a   virtual   limb,   compared   to   audio-visual 
stimulation   alone.   Two   groups   of   subjects   seated   in   front   of   a   monitor   watched   a   first-person 
perspective   view   of   slow   movements   of   two   virtual   arms   intercepting   virtual   balls   rolling   towards   the 
viewer.   One   group   was   instructed   to   simply   observe   the   movements   of   the   two   virtual   arms,   while   the 
other   group   was   instructed   to   observe   the   virtual   arms   and   imagine   that   the   arms   were   their   own.   After 
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84   seconds   the   right   virtual   arm   was   unexpectedly   “stabbed”   by   a   knife   and   began   “bleeding”.   This 
aversive   stimulus   caused   both   groups   to   show   a   significant   increase   in   skin   conductance.   In   addition, 
the   observation-with-imagery   group   showed   a   significantly   higher   skin   conductance   (p<0.05)   than   the 
observation-only   group   over   a   2-second   period   shortly   after   the   aversive   stimulus   onset.   No 
corresponding   change   was   found   in   subjects'   heart   rates.   Our   results   suggest   that   simple   visual   input 
combined   with   mental   imagery   may   induce   the   brain   to   measurably   temporarily   incorporate   external 
objects   into   its   body   image. 
 
5)   Additional   Articles 
 
82.    Enhancing   video   games   in   real   time   with   biofeedback   data 
T   Koutepova,   Y   Liu,   X   Lan,   J   Jeong   -   ACM   SIGGRAPH   ASIA   2010   …,   2010   -   dl.acm.org 
Abstract:   All   video   games   have   the   ability   to   affect   a   player   and   the   result   can   be   seen   in   changes   of   his 
or   her   heart   rate,   perspiration,   focus   or   concentration.   This   change   is   a   large   part   of   what   draws   a 
person   to   play   a   game   in   the   first   place   but   overtime   players   body   starts   to   adjust   to   the   stimuli   in   the 
game   thus   decreasing   the   interest.   What   if   the   game   could   continuously   adjust   to   players   biofeedback 
and   keep   the   engagement   and   excitement   levels   high   longer? 
 
83.    aMAZEd:   designing   an   affective   social   game   for   children 
A   Al   Mahmud,   O   Mubin,   JR   Octavia,   S   Shahid…   -   Proceedings   of   the   6th   …,   2007   -   dl.acm.org 
Abstract:   This   paper   discusses   a   design   case,   which   explores   the   potential   of   psychophysiological 
measures   as   an   input   technique   for   social   gaming   applications   intended   for   children.   aMAZEd   is   an 
example   of   a   tabletop   mixed   reality   game   that   supports   social   interaction   between   players   through   and 
around   the   game.   It   is   clear   that   sensing   technology   used   to   obtain   psychophysiological   measures   needs 
to   be   improved   and   there   is   still   a   range   of   solutions   that   need   to   be   explored.   However,   our   experience 
shows   that   psychophysiological   input   appeals   to   children   and   can   be   a   fun   element   of   games   supporting 
social   interaction   among   players. 
 
84.    Affective   tabletop   game:   a   new   gaming   experience   for   children 
A   Al   Mahmud,   O   Mubin,   JR   Octavia…   -   …   2007.   TABLETOP'07   …,   2007   -   ieeexplore.ieee.org 
Abstract:   In   this   paper,   we   discuss   various   options   for   enhancing   the   gaming   experience   in   augmented 
tabletop   games.   More   specifically,   we   propose   to   incorporate   psychophysiological   measurements   as   a 
part   of   the   gaming   experience,   and   to   integrate   a   desktop   game   within   its   real   surrounding   (i.e.,   the 
entire   room)   in   order   to   promote   more   physical   activity.   Such   design   options,   together   with   other   game 
rules,   aim   at   promoting   social   interaction   between   participating   players,   as   this   is   considered   to   be   a 
major   characteristic   of   any   good   multi-player   game.   We   concretized   and   informally   evaluated   the   above 
aspects   within   a   specific   tabletop   game   that   we   designed   for   children   aged   7   to   11   years.   Our   findings 
indicate   that   psychophysiological   feedback   in   a   tabletop   game   does   indeed   facilitate   social   interaction 
and   adds   to   the   fun   element.   Our   results   also   reveal   that   children   appreciate   the   involvement   of   the   real 
world   environment   in   a   tabletop   game. 
 
85.    PhysSigTK:   Enabling   engagement   experiments   with   physiological   signals   for   game   design 
S   Rank,   C   Lu   -   Affective   Computing   and   Intelligent   Interaction   (   …,   2015   -   ieeexplore.ieee.org 
Abstract:   We   demonstrate   PhysSigTK,   a   physiological   signals   toolkit   for   making   low-cost   hardware 
accessible   in   the   Unity3D   game   development   environment   so   that   designers   of   affective   games   can 
experiment   with   how   engagement   can   be   captured   in   their   games.   Rather   than   proposing   a   context-free 
way   of   measuring   engagement,   we   enable   designers   to   test   how   affordable   hardware   could   fit   into   the 
assessment   of   players'   states   and   progress   in   their   particular   game   using   a   range   of   tools. 
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86.    i−   m−   Breath:   The   Effect   of   Multimedia   Biofeedback   on   Learning   Abdominal   Breath 
MC   Yu,   JS   Chen,   KJ   Chang,   SC   Hsu,   MS   Lee…   -   Advances   in   Multimedia   …,   2011   -   Springer 
Abstract:   Breathing   is   a   natural   and   important   exercise   for   human   beings,   and   the   right   breath   method 
can   make   people   healthier   and   even   happier.i-m-Breath   was   developed   to   assist   users   in   learning   of 
abdominal   breath,   which   used   Respiration   Girth   Sensors   (RGS)   to   measure   user’s   breath   pattern   and 
provided   visual   feedback   to   assist   in   learning   abdominal   breath.   In   this   paper,   we   tried   to   study   the 
effect   of   biofeedback   mechanism   on   learning   of   abdominal   breath.   We   cooperated   with   College   of 
Medicine   in   National   Taiwan   University   to   take   the   experiments   to   explore   whether   the   biofeedback 
mechanism   affect   the   learning   of   abdominal   breath.   The   results   of   the   experiments   showed   that 
i-m-Breath   could   help   people   in   improving   the   breath   habit   from   chest   breath   to   abdominal   breath,   and 
in   the   future   the   system   will   be   used   the   hospital.   Finally,   this   study   is   important   for   providing   a 
biofeedback   mechanism   to   assist   users   in   better   understanding   of   his   breath   pattern   and   improving   the 
breath   habit. 
 
87.     Integration   of   Biofeedback   into   Pediatric   Multidisciplinary   Programs   at   Children's   Mercy   Hospital 
Kansas   City 
P   Grayson,   M   Ozman,   E   Welchert   -   Biofeedback,   2014   -   aapb-biofeedback.com 
Abstract:   Research   supports   multidisciplinary   care   as   an   efficacious,   and   cost-effective   approach   for 
treating   pain.An   interdisciplinary   approach   to   treatment   for   chronic   pain   in   children   and   adolescents 
has   been   successfully   implemented   at   Children's   Mercy   Hospital   Kansas   City.   The   hospital   has 
supported   the   establishment   and   growth   of   an   Integrative   Pain   Management   Team   (IPMT),   an 
Abdominal   Pain   Program   (APP),   and   recently   has   added   multidisciplinary   teams   that   deal   with   a   variety 
of   difficult,   chronic   gastrointestinal   issues.   Biofeedback-assisted   relaxation   training   (BART)   has   been 
integrated   into   the   Abdominal   Pain   and   Integrative   Pain   Management   programs   and   is   a   valued 
component   of   their   comprehensive   treatment   care   plans.   A   description   of   current   biofeedback   training 
protocols,   training   modalities,   therapeutic   games,   and   home   practice   tools   is   provided. 
 
88.    Heartbeat   Jenga:   A   Biofeedback   Board   Game   to   Improve   Coordination   and   Emotional   Control 
YC   Huang,   CH   Luk   -   International   Conference   of   Design,   User   Experience,   …,   2015   -   Springer 
In   most   biofeedback   interfaces,   the   user   learns   his/her   biometric   reading,   but   does   not   need   it   to   guide 
consequent   motor   control.   Here   we   demonstrate   a   game   that   requires   the   user   to   actively   adjust 
his/her   play   in   response   to   his/her   heartbeat.   The   game   is   based   on   Jenga,   where   players   take   turns 
removing   a   wooden   block   from   a   tower   of   blocks   and   putting   it   on   the   top   without   causing   the   tower   to 
collapse.   Heartbeat   Jenga’s   added   biofeedback   component   changes   the   difficulty   of   the   game   based   on 
real   time   monitoring   of   the   player’s   heart   rate   during   the   player’s   turn.   If   heart   rate   increases   (indicating 
that   the   player   is   not   calm),   the   platform   holding   the   blocks   shakes   and   the   room   lights   dim,   making   the 
game   harder   to   play.   Through   such   manipulation,   the   player   actively   prompts   him/herself   to   calm   down, 
while   improving   coordination. 
 
89.    On   interactive   data   visualization   of   physiological   low-cost-sensor   data   with   focus   on   mental   stress 
A   Holzinger,   M   Bruschi,   W   Eder   -   International   Conference   on   Availability,   …,   2013   -   Springer 
Abstract:   Emotions   are   important   mental   and   physiological   states   influencing   perception   and   cognition 
and   have   been   a   topic   of   interest   in   Human-Computer   Interaction   (HCI)   for   some   time.   Popular 
examples   include   stress   detection   or   affective   computing.   The   use   of   emotional   effects   for   various 
applications   in   decision   support   systems   is   of   increasing   interest.   Emotional   and   affective   states 
represent   very   personal   data   and   could   be   used   for   burn-out   prevention.   In   this   paper   we   report   on   first 
results   and   experiences   of   our   EMOMES   project,   where   the   goal   was   to   design   and   develop   an   end-user 
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centered   mobile   software   for   interactive   visualization   of   physiological   data.   Our   solution   was   a   star-plot 
visualization,   which   has   been   tested   with   data   from   N=50   managers   (aged   25-55)   taken   during   a 
burn-out   prevention   seminar.   The   results   demonstrate   that   the   leading   psychologist   could   obtain   insight 
into   the   data   appropriately,   thereby   providing   support   in   the   prevention   of   stress   and   burnout 
syndromes. 
 
90.    Automatic   recognition   of   physiological   parameters   in   the   human   voice:   Heart   rate   and   skin 
conductance 
B   Schuller,   F   Friedmann,   F   Eyben   -   Acoustics,   Speech   and   …,   2013   -   ieeexplore.ieee.org 
We   show   that   high   pulse/low   pulse,   heart   rate   and   skin   conductance   recognition   can   reach   good 
accuracies   using   classification   on   a   large   group   of   4k   audio   features   extracted   from   sustained   vowels 
and   breathing   periods.   A   database   containing   audio,   heart   rate   and   skin   conductance   recordings   from 
19   subjects   is   established   for   evaluation   of   audio-based   bio-signal   recognition.   On   this   database   in 
speaker-dependent   testing,   heart   rate   and   skin   conductance   can   be   determined   with   a   correlation 
coefficient   of   .861/.960   and   mean   absolute   error   of   8.1   BPM/88.2   μMhO   for   regression   based   on 
sustained   vowels   recorded   from   a   room   microphone.   Using   the   same   set-up,   a   high   pulse/low   pulse 
classification   can   reach   an   unweighted   accuracy   of   82.7%.   The   results   are   largely   independent   from 
microphone   type   and   the   two   bio-signals   can   be   determined   from   breathing   periods   as   well. 
Performance   does,   however,   degrade   in   speaker-independent   setting. 
 
91.    Games   for   Treating   and   Diagnosing   Post   Traumatic   Stress   Disorder 
C   Holmgård,   KI   Karstoft   -   Emotion   in   Games,   2016   -   Springer 
This   chapter   describes   the   use   of   games   for   addressing   Post   Traumatic   Stress   Disorder,   a   syndrome   with 
a   strong   emotional   component,   characterized   by   among   other   things   hyper-arousal.   A   number   of   games 
and   game-like   tools   for   treating   Post   Traumatic   Stress   Disorder   are   described.   Subsequently,   the   chapter 
describes   the   design,   development,   and   testing   of   a   specific   game   for   addressing   Post   Traumatic   Stress 
Disorder   which   uses   emotion   recognition   to   characterize   and   target   patient   treatment.   In   clinical   testing 
the   game   is   found   to   elicit   stress   in   patients   suffering   from   Post   Traumatic   Stress   Disorder   based   both 
on   self-reports   and   physiological   indicators   of   stress   and   arousal.   Further,   is   shown   that   features 
extracted   from   the   physiological   signals   can   be   combined   with   patient   background   information   to 
predict   measures   of   Post   Traumatic   Stress   Disorder   severity.   This   suggests   that   the   combination   of 
games   and   measurement   of   physiological   indicators   of   emotional   responses   holds   potential   for   creating 
novel   tools   for   treating   and   diagnosing   mental   health   disorders. 
 
92.     Affective   Measurements   in   a   Horror   Game 
R   Hoetzlein,   S   Serafin   -   2011   -   vbn.aau.dk 
Excerpt   from   page   1:   The   article   contains   investigations   on   how   to   measure   emotions   through 
physiological   response   as   well   as   through   people   self-   reporting   their   emotions.   The   final   focus   of   the 
article   is   the   correlation   between   the   magnitude   of   self-reported   fear   and   magnitude   of   physiological 
response   of   people   playing   horror   games.   The   study   includes   a   pilot   test   where   the   galvanic   skin 
response   and   heart   rate   of   the   participants   were   measured,   while   they   played   the   popular   survival 
horror   game   Amnesia   –   The   Dark   Descent.  
 
93.    Stress   Recognition   in   Daily   Work 
Y   Nakashima,   J   Kim,   S   Flutura,   A   Seiderer…   -   …   Symposium   on   Pervasive   …,   2015   -   Springer 
Abstract:   Automatic   detection   of   work-related   stress   has   attracted   an   increasing   amount   of   attention 
from   researchers   from   various   disciplines   and   industries.   An   experiment   is   discussed   in   this   paper   that 
was   designed   to   evaluate   the   efficacy   of   multimodal   sensor   measures   that   have   often   been   used   but   not 
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yet   been   systematically   tested   and   compared   with   each   other   in   previous   work,   such   as   pressure 
distribution   sensor,   physiological   sensors,   and   an   eye   tracker.   We   used   the   Stroop   test   and   information 
pick   up   task   as   the   stressors.   In   the   subject   independent   case   in   particular,   signals   from   the   combined 
(chair   and   floor)   pressure   distribution   sensors,   which   we   consider   the   most   feasible   sensors   in   the   office 
environment,   resulted   in   higher   recognition   accuracy   rates   than   the   physiological   or   eye   tracker   signals 
for   the   two   stressors. 
 
94.    Challenges   in   Game   Design 
A   Ursyn   -   Gamification:   Concepts,   Methodologies,   Tools,   and   …,   2015   -   igi-global.com 
Abstract:   Electronic   games   and   gaming   can   serve   as   the   tools   for   visual   solutions.   It   depends   on   the 
methods   through   which   the   games   are   delivered   and   the   ways   people   think   about   electronic   games. 
First,   traditional   and   electronic   gaming   is   described,   and   then,   various   goal-oriented   game   applications 
are   discussed.   Game   features   acting   in   favor   of   or   against   gaming   complete   this   part   of   the   book. 
 
95.    Teaching   mods   with   class 
E   Champion   -   Game   Mods,   2012   -   dl.acm.org 
Excerpt:   The   honours   students   tested   14   people,   via   a   placebo   interface   and   the   real   biofed   game.   Their 
subjective   recall   was   measured,   they   were   video-recorded,   and   their   physiological   state   (as   recorded   by 
the   Wild   Divine   sensor)   was   tracked   against   what   actually   happened   in-game.   We   found   changes   in   the 
music   to   be   the   most   dramatic.   The   players   generally   knew   which   one   was   the   biofeedback   level.  
 
96.    From   self-monitoring   to   self-understanding:   Going   beyond   physiological   sensing   for   supporting 
wellbeing 
D   Pavel,   V   Callaghan,   AK   Dey   -   …   Computing   Technologies   for   …,   2011   -   ieeexplore.ieee.org 
Abstract:   Even   though   mental   health   is   an   important   part   of   our   wellbeing   we   believe   that,   so   far,   it   has 
been   overlooked   in   favour   of   physical   health   by   most   of   the   existing   self-monitoring   solutions.   Our   goal 
is   to   utilise   context   aware   technologies   in   order   to   support   people   in   understanding   how   various   aspects 
of   their   lives   influence   their   wellbeing,   including   their   mental   health.   For   that,   we   need   to   gain   a   deeper 
insight   into   the   challenges   of   designing   such   solutions,   from   sensing   to   interaction   paradigms.   This 
paper   describes   our   system,   the   design   challenges   we   have   encountered,   the   decisions   we   have   made 
and   our   ongoing   work   in   terms   of   system   design   as   well   as   usage   experiments. 
 
97.    Playing   with   All   Senses:   Human–Computer   Interface   Devices   for   Games 
J   Loviscach   -   Advances   in   Computers,   2009   -   Elsevier 
Abstract:   For   a   long   time,   computer   games   were   limited   to   input   and   output   devices   such   as   mouse, 
joystick,   typewriter   keyboard,   and   TV   screen.   This   has   changed   dramatically   with   the   advent   of 
inexpensive   and   versatile   sensors,   actuators,   and   visual   and   acoustic   output   devices.   Modern   games 
employ   a   wide   variety   of   interface   technology,   which   is   bound   to   broaden   even   further.   This   creates   a 
new   task   for   game   designers.   They   have   to   choose   the   right   option,   possibly   combining   several 
technologies   to   let   one   technology   compensate   for   the   deficiencies   of   the   other   or   to   achieve   more 
immersion   through   new   modes   of   interaction.   To   facilitate   this   endeavor,   this   chapter   gives   an   overview 
on   current   and   upcoming   human–computer   interface   technologies,   describes   their   inner   workings, 
highlights   applications   in   commercial   games   and   game   research,   and   points   out   promising   new 
directions. 
 
98.    Emotion   detection:   application   of   the   valence   arousal   space   for   rapid   biological   usability   testing   to 
enhance   universal   access 
C   Stickel,   M   Ebner,   S   Steinbach-Nordmann…   -   Universal   Access   in   …,   2009   -   Springer 
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Abstract:   Emotion   is   an   important   mental   and   physiological   state,   influencing   cognition,   perception, 
learning,   communication,   decision   making,   etc.   It   is   considered   as   a   definitive   important   aspect   of   user 
experience   (UX),   although   at   least   well   developed   and   most   of   all   lacking   experimental   evidence.   This 
paper   deals   with   an   application   for   emotion   detection   in   usability   testing   of   software.   It   describes   the 
approach   to   utilize   the   valence   arousal   space   for   emotion   modeling   in   a   formal   experiment.   Our   study 
revealed   correlations   between   low   performance   and   negative   emotional   states.   Reliable   emotion 
detection   in   usability   tests   will   help   to   prevent   negative   emotions   and   attitudes   in   the   final   products. 
This   can   be   a   great   advantage   to   enhance   Universal   Access. 
 
99.    Usability   metrics   of   time   and   stress-Biological   enhanced   performance   test   of   a   university   wide 
learning   management   system 
C   Stickel,   A   Scerbakov,   T   Kaufmann…   -   Symposium   of   the   Austrian   …,   2008   -   Springer 
Abstract:   This   paper   describes   the   modification   and   outcome   of   a   performance   test   applied   to   a 
university   wide   learning   management   system   under   realistic   conditions   to   identify   usability   problems 
and   to   compare   measures   such   as   success   rate,   task   time   and   user   satisfaction   with   requirements.   Two 
user   groups   with   20   test   users   each   took   part   in   this   study.   During   the   whole   test   psycho-physiological 
parameters   of   the   test   persons   were   monitored   and   recorded,   in   order   to   find   event   related   stress 
symptoms.   Modifications   of   the   original   test   allowed   a   faster   analysis   of   relevant   quantitative   metrics 
and   the   collection   of   qualitative   information. 
 
100.    Bring   back   the   boys:   for   many   reasons,   boys   worldwide   are   tuning   out   of   school   at   record   rates 
Educators   can   reverse   this   trend   by   engaging   them   in   learning   with   video   games   and   pop   culture   by 
Carr-Chellman,   Alison 
Learning   &   Leading   with   Technology,   ISSN   1082-5754,   05/2012,   Volume   39,   Issue   7,   p.   12 
Boy   culture   is   out   of   sync   with   school   culture.   There   are   several   reasons   for   this,   including   zero 
tolerance   policies   that   are   too   often   taken   to   extremes,   the   lack   of   male   teachers,   and   the   compression 
of   the   curriculum.   What's   more,   boy   culture   is   not   socially   accepted,   and   boys   quickly   come   to   feel   that 
they   are   not   good   at   school.   For   many   reasons,   boys   worldwide   are   tuning   out   of   school   at   record   rates. 
Educators   can   reverse   this   trend   by   engaging   them   in   learning   with   video   games   and   pop   culture.   There 
are   three   ways   that   educators   can   approach   gaming   in   an   effort   to   bring   boys   back   to   the   learning 
experience   with   joy   and   excitement.   First,   they   can   create   better   educational   games.   Second,   they   can 
use   existing   high-motivation   games   in   the   classroom   and   focus   on   the   sorts   of   things   they   can   teach 
them.   Finally,   they   can   also   allow   kids   to   create   their   own   games.   It   is   easiest   to   consider   these   three 
interwoven   possible   approaches   together   as   educators   look   at   the   variety   of   games   available   to   them. 
 
101.    Psychophysiology   in   games 
GN   Yannakakis,   HP   Martinez,   M   Garbarino   -   Emotion   in   Games,   2016   -   Springer 
Abstract:   Psychophysiology   is   the   study   of   the   relationship   between   psychology   and   its   physiological 
manifestations.   That   relationship   is   of   particular   importance   for   both   game   design   and   ultimately   game 
playing.   Players’   psychophysiology   offers   a   gateway   towards   a   better   understanding   of   playing   behavior 
and   experience.   That   knowledge   can,   in   turn,   be   beneficial   for   the   player   as   it   allows   designers   to   make 
better   games   for   them;   either   explicitly   by   altering   the   game   during   play   or   implicitly   during   the   game 
design   process.   This   chapter   argues   for   the   importance   of   physiology   for   the   investigation   of   player 
affect   in   games,   reviews   the   current   state   of   the   art   in   sensor   technology   and   outlines   the   key   phases   for 
the   application   of   psychophysiology   in   games. 
 
 
 

 

https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiqg9PLzfzTAhWqj1QKHQbgDIkQFggiMAA&url=http%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-540-89350-9_13&usg=AFQjCNEIiny-P2uJJklJsS4kBxJy6zDxQw
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiqg9PLzfzTAhWqj1QKHQbgDIkQFggiMAA&url=http%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-540-89350-9_13&usg=AFQjCNEIiny-P2uJJklJsS4kBxJy6zDxQw
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwitg5fTzfzTAhVIr1QKHTq6COkQFggiMAA&url=http%3A%2F%2Ffiles.eric.ed.gov%2Ffulltext%2FEJ982837.pdf&usg=AFQjCNE83h0rocB3IMkqtA4EFze1ZgO4oQ
https://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiZoYjxzfzTAhVFyVQKHc0vCC8QFggiMAA&url=http%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-319-41316-7_7&usg=AFQjCNF2soVkTHTDYFU_z4WgSTqtF4YrxA


 

102.    Cognitive   performance   and   heart   rate   variability:   the   influence   of   fitness   level 
A   Luque-Casado,   M.   Zabala,   E   Morales,   M   Mateo-March,   D   Sanabria   -   Physical   Fitness,   HRV   and   Cognitive 
Processing   -   PLOS  
Abstract:   In   the   present   study,   we   investigated   the   relation   between   cognitive   performance   and   heart 
rate   variability   as   a   function   of   fitness   level.   We   measured   the   effect   of   three   cognitive   tasks   (the 
psychomotor   vigilance   task,   a   temporal   orienting   task,   and   a   duration   discrimination   task)   on   the   heart 
rate   variability   of   two   groups   of   participants:   a   high-fit   group   and   a   low-fit   group.   Two   major   novel 
findings   emerged   from   this   study.   First,   the   lowest   values   of   heart   rate   variability   were   found   during 
performance   of   the   duration   discrimination   task,   compared   to   the   other   two   tasks.   Second,   the   results 
showed   a   decrement   in   heart   rate   variability   as   a   function   of   the   time   on   task,   although   only   in   the 
low-fit   group.   Moreover,   the   high-fit   group   showed   overall   faster   reaction   times   than   the   low-fit   group   in 
the   psychomotor   vigilance   task,   while   there   were   no   significant   differences   in   performance   between   the 
two   groups   of   participants   in   the   other   two   cognitive   tasks.   In   sum,   our   results   highlighted   the   influence 
of   cognitive   processing   on   heart   rate   variability.   Importantly,   both   behavioral   and   physiological   results 
suggested   that   the   main   benefit   obtained   as   a   result   of   fitness   level   appeared   to   be   associated   with 
processes   involving   sustained   attention. 
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