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7ELCOME�TO�THE�THIRD�ISSUE�OF�THE�*OURNAL�OF�#YBER4HERAPY���2EHABILITATION�� *#2	���4HIS�PEERREVIEWED�ACA
DEMIC�JOURNAL�CONTINUES�TO�EXPLORE�THE�USES�OF�ADVANCED�TECHNOLOGIES�FOR�THERAPY ��TRAINING��EDUCATION��PREVEN
TION��AND�REHABILITATION��*#2�IS�A�QUAR TERLY�PUBLISHED�ACADEMIC�JOURNAL��WHICH�FOCUSES�ON�THE�RAPID LY�EXPAND
ING�WORLDWIDE�TREND�OF�MOVING�TOWARD�TECHNOLOGICAL�APPLICATIONS�IN�HEALTHCARE��3CIENTIFIC�RESEARCH�HAS�BROAD
ENED�ITS�FIELDS�TO�ENCOMPASS�NEW�TECHNOLOGIES�SUCH�AS�VIRTUAL�REALITY��HUMAN�COMPUTER�INTERFACES��ROBOTICS��TELE
HEALTH�AND�NONMANUAL�CONTROLS��4HESE�EMERGING�FIELDS�ARE�HELPING�TO�EXPAND�AND�IMPROVE�THE�ACCESSIBILITY�AND
QUALITY�OF�HEALTHCARE�ACROSS�THE�GLOBE�

)�WOULD�LIKE�TO�TAKE�THIS�OPPOR TUNITY�TO�INTRODUCE�OUR�FOUR�NE W�!SSOCIATE�%DITORS�OF�*#2 ��0ROFESSOR�#RISTINA
"OTELLA��0ROFESSOR�3T£PHANE�"OUCHARD��0ROFESSOR�,UCIANO�'AMBERINI��AND�0ROFESSOR�'IUSEPPE�2IVA��0ROFESSOR
"OTELLA�IS�THE�#HAIR�0 ROFESSOR�OF�0 SYCHOLOGICAL�4REATMENTS�AND�THE�$IR ECTOR�OF�THE�0 SYCHOLOGICAL�!SSISTANCE
3ERVICES�AT�THE�$EPAR TMENT�OF�"ASIC�AND�#LINIC AL�0SYCHOLOGY�AT�*AUME�)�5NIVERSIT Y�IN�#ASTELL��DE�LA�0 LANA�
3PAIN��0ROFESSOR�3T£PHANE�"OUCHARD�IS�THE�#HAIRHOLDER�OF�THE�#ANADA�2ESEARCH�#HAIR�IN�CLINICAL�CYBERPSYCHOL
OGY�AND�A�PR OFESSOR�AT�THE�$EPAR TMENT�OF�0 SYCHOEDUCATION�AND�0 SYCHOLOGY�AT�THE�5NIVERSIT£�DU�1 U£BEC�EN
/UTAOUAIS��0ROFESSOR�,UCIANO�'AMBERINI�IS�AN�!SSOCIATE�0ROFESSOR�IN�THE�$EPARTMENT�OF�'ENERAL�0SYCHOLOGY
AT�THE�5NIVERSIT Y�OF�0 ADOVA��)TAL Y��AND�(EAD�OF�THE�(UMAN� 4ECHNOLOGY�, ABORATORIES��& INALLY��0 ROFESSOR
'IUSEPPE�2IVA�IS�AN�!SSOCIATE�0 ROFESSOR�AT�THE�#ATHOLIC�5NIVERSIT Y�OF�-ILAN�AND�THE�(EAD�2ESEAR CHER�OF�THE
!PPLIED�4ECHNOLOGY�FOR�.EURO0SYCHOLOGY�,ABORATORY)STITUTO�!UXOLOGICO�)TALIANO�IN�-ILAN��)TALY�

2ECENTLY��THE�*#2�WAS�CHOSEN�AS�THE�OFFICIAL�JOURNAL�OF� THE�#Y BER4HERAPY�#ONFER ENCE�SER IES�� 4HIS�YEAR �
#YBER4HERAPY����� *UNE�����	�WILL�BE�HELD�IN�,AGO�-AGGIORE��6ERBANIA��)TALY��4HIS�YEAR�S�CONFERENCE�WILL�CON
TINUE�THE�TRADITION�OF�OFFER ING�A�TR ULY�UNPARALLELED�SCIENTIFIC�E VENT��� 4HE�*#2�HAS�ALSO�GAINED�INTER EST�FROM
)NTERNATIONAL�HIGHLEVEL�CONFERENCES�ON�HEALTHCARE�ALONG�WITH�HEALTHCARE�OFFICIALS�AROUND�THE�GLOBE�

4HIS�ISSUE�OF�*#2�FEATURES�COMPREHENSIVE�ARTICLES�BY�PREEMINENT�SCHOLARS�IN�THE�FIELD���4HIS�ISSUE�S�REVIEWS�AND
STUDIES�INCLUDE�SOME�OF�THE�MOST�PROMISING�APPLICATIONS�FOR�TECHNOLOGY�IN�THE�FIELDS�OF�CYBERTHERAPY�AND�REHA
BILITATION��SURVEYING�THE�CONCEPTS�AND�STUDIES�THAT�LAID�THE�GR OUNDWORK�FOR�THE�FIELD�UP�TO�THIS�POINT� ��)N�THE
PREVIOUS�ISSUE��THE�FOCUS�OF�THE�ARTICLES�INVOLVED�THE�MANY�NEW�AND�INNOVATIVE�EXPANSIONS�ON�CYBERTHERAPY�AND
HEALTHCARE�IN�MOR E�FOCUSED�FIELDS� �4HIS�ISSUE�HAS�AR TICLES�COVERING�NEW�APPLICATIONS�FOR�VIR TUAL�REALITY�IN�THE
EXPANDING�FIELDS�OF�C YBERTHERAPY�AND�HEALTHCARE�IN�MORE�FOCUSED�FIELDS��)T�IS�EXCITING�TO�SEE�THE�*#2�PR OGRESS
INTO�NEW�ASPECTS��APPLYING�NEW�TECHNOLOGY�AND�SCIENTIFIC�FINDINGS�IN�OUR�PUBLICATIONS��TO�REFLECT�THE�TRANSFORM
ING�FIELD�OF�CYBERTHERAPY���

���
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4HIS�ISSUE�LEADS�OFF�WITH�AN�ARTICLE�BY�-ARIA�4ORO4RONCONIS�ET�AL��THAT�DISCUSSES�DIFFERENT�TYPES�OF�LEARNING�AND
THE�VIRTUAL�PATIENTS�THAT�AR E�DEVELOPED�IN�3 ECOND�,IFE��WHICH�FOLLOW�GAMEBASED�LEARNING�APPR OACHES��4HESE
PATIENTS�ARE�BASED�ON�A�FOURDIMENSIONAL�FRAMEWORK��AS�WELL�AS�OTHER�DESIGN�CONSIDERATIONS�THAT�LOOK�AT�EMER
GENT�NARRATIVES�AND�MODES�OF�R EPRESENTATION���

4HE�NEXT�ARTICLE�BY�-AJOR�-ELBA�#��3TETZ�ET�AL���EXAMINES�THE�USEFULNESS�OF�6IRTUAL�2EALITY3TRESS�)NOCULATION
4RAINING��623)4	�IN�MEDIC AL�MILITARY�PERSONNEL���4HE�PAPER�EXAMINES�THE�PSY CHOLOGICAL�STRESS�LEVELS�IN���
PARTICIPANTS��WHICH�WERE�EITHER�IN�A�GROUP�TO�PRACTICE�COMBAT�MEDICAL�SKILLS�WITH�VIRTUAL�SCENARIOS�ONLY��OR�PRAC
TICING�RELAXATION�TECHNIQUES�ONLY��BOTH��OR�NEITHER�

4HE�FOLLOWING�AR TICLE�BY�+ ATHARINA�-EYER BR�KER�AND�0 AUL�-�'�%MMELKAMP ��ILLUSTRATES�A�STUDY�THAT�WAS
DESIGNED�TO�INVESTIGATE�PROCESSES�INVOLVED�IN�6IRTUAL�2EALITY�%XPOSURE�4HERAPY��62%4	�IN�PATIENTS�WITH�SPE
CIFIC�PHOBIAS��4HE�INFLUENCE�OF� 62%4�ON�SELFEFFIC ACY�AND�NEGATIVE�SELFSTATEMENTS�WITHOUT�ADDR ESSING�THESE
COGNITIONS�DIRECTLY�THROUGH�TREATMENT�WAS�ALSO�ANALYZED�IN�THIS�PAPER�

4HE�FOURTH�ARTICLE�BY�0EDRO�'AMITO�ET�AL�� �LOOKS�AT�MOTOR�VEHIC LE�ACCIDENTS��-6!S	�AND�THE�SER IOUS�PSYCHO
LOGICAL�IMPACT�THAT�IS�EXPER IENCED�BY�ITS�VICTIMS�AND�THE�MENTAL�DISORDERS�THAT�AR ISE�FROM�-6!�S��4HIS�STUDY
LOOKS�AT�A����YEAROLD�PATIENT�THAT�WAS�EXPOSED�TO�A�VIR TUAL�HIGHWAY�WITH�SE VERE�TR IGGER�E VENTS�THAT�WOULD
INCREASE�THE�ANXIET Y�LEVELS�IN�A�VICTIM�OF�A�-6!��TRAFFIC�INTENSIT Y��HORNS��PROXIMITY�TO�THE�SURR OUNDING�BUILD
INGS��TUNNELS��CROSSOVERS	��

5PCOMING�ISSUES�OF�*#2�WILL�CONTINUE�TO�EXPLOR E�THE�WAY S�IN�WHICH�TECHNOLOG Y�INFLUENCES�AND�ENHANCES�THE
HEALTHCARE�OF�CITIZENS�THROUGHOUT�THE�WORLD��7E�ARE�INTERESTED�IN�RECEIVING�ORIGINAL�RESEARCH�AND�IDEAS�FOR�FUTURE
THEME�ISSUES�FROM�OUR�READERSHIP��#URRENT�TOPICS�BEING�CONSIDER ED�INCLUDE�NONMANUAL�DISPLAYS��NEUROPHYSI
OLOGY��62�AND�EHEALTH�FOR�SPECIAL�POPULATIONS�INC LUDING�THE�ELDER LY��PEDIATR ICS��AND�THOSE�WITH�DISABILITIES�
AMONG�OTHERS� �0 LEASE�CONTACT�US�WITH�Y OUR�INTER ESTING�MANUSCR IPTS�AND�IDEAS�FOR�ADDITIONAL�TOPICS�FOR�THE
*OURNAL��4HANK�YOU�ONCE�AGAIN�FOR�YOUR�CONTINUED�SUPPORT�OF�THIS�PROMISING�NEW�PUBLICATION�

"RENDA�+��7IEDERHOLD��0H�$���-"!��"#)!
%DITORIN#HIEF� 
)/,(�&5) 5�3��,�"�,�*35;5��"��#&#.�.#)(

6IRTUAL�2EALITY�-EDICAL�)NSTITUTE
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#ORRESPONDING�!UTHOR
-ARIA�4ORO4ROCONIS�"3C��$IP�/�(��-3C��-0HIL��3CHOOL�OF�-EDICINE��3IR�!LEXANDER�&LEMING�"UILDING��)MPERIAL�#OLLEGE�,ONDON��3OUTH�+ENSINGTON
CAMPUS��,ONDON�37���!:��5NITED�+INGDOM
�������������
M�TORO IMPERIAL�AC�UK

���3CHOOL�OF�-EDICINE��)MPERIAL�#OLLEGE�,ONDON
���$EPARTMENT�OF�(UMAN�7ORK�3CIENCES��3ECTION�OF�'ENDER��4ECHNOLOGY�AND�/RGANISATION��,ULEË�5NIVERSITY�OF�4ECHNOLOGY��3WEDEN
���$EPARTMENT�OF�2ESPIRATORY�-EDICINE��.(,)�$IVISION��)MPERIAL�#OLLEGE�,ONDON
���$EPARTMENT�OF�)NVESTIGATIVE�-EDICINE��$IVISION�OF�)NVESTIGATIVE�3CIENCE��)MPERIAL�#OLLEGE�,ONDON
���$EPARTMENT�OF�(ISTOPATHOLOGY��$IVISION�OF�)NVESTIGATIVE�3CIENCE��)MPERIAL�#OLLEGE�,ONDON

/PPORTUNITIES�FOR�BUILDING�LEARNING�ACTIVITIES�AROUND�REAL�PATIENTS�HAVE�DECREASED�AND�VARIOUS�REPRESENTATIVE�SIM
ULATIONS�HAVE�BECOME�AN�INCREASINGLY�COMMON�ALTERNATIVE��4HE�USE�OF�VIRTUAL�PATIENTS�IS�ONE�SUCH�SIMULATION�DEVEL
OPED�TO�SUPPORT�THE�DELIVERY�OF�CLINICAL�TEACHING��'AMEBASED�LEARNING�HAS�BEEN�CONSIDERED�A�NEW�WAY�OF�DELIVER
ING�CLINICAL�TEACHING�THAT�IS�MORE�SUITED�TO�THE�NEW�GENERATION�OF�@DIGITAL�NATIVES���/NLINE�MULTIUSER�VIRTUAL�ENVI
RONMENTS�OFFER�R ICH�INTERACTIVE��$�COLLABORATIVE�SPACES� WHERE�USERS�C AN�MEET�AND�INTERACT� �4HIS�PAPER�DISCUSSES
DIFFERENT�LEARNING�T YPES�AND�THE�VIR TUAL�PATIENTS�DE VELOPED�IN�3 ECOND�,IFE�THAT�FOLLO W�GAMEBASED�LEARNING
APPROACHES�BASED�ON�A�FOURDIMENSIONAL�FRAMEWORK��AS�WELL�AS�OTHER�DESIGN�CONSIDERATIONS�THAT�LOOK�AT�EMERGENT
NARRATIVES�AND�MODES�OF�R EPRESENTATION��!TTITUDE�TO WARDS�GAMEBASED�LEARNING�WAS�ASSESSED�BY�MEASUR ING�FOUR
COMPONENTS��INCLUDING����STATEMENTS��EACH�SCORED�ON�A��POINT�,IKERT�SCALE��'ENERAL�RECOMMENDATIONS�ON�DELIV
ERY�OF�GAMEBASED�LEARNING�FOR�VIR TUAL�PATIENTS�IN�3ECOND�,IFE�ARE�PRESENTED�

$%3)'.).'�'!-%"!3%$�,%!2.).'�!#4)6)4)%3
&/2�6)245!,�0!4)%.43�).�3%#/.$�,)&%

-ARIA�4ORO4ROCONIS������5LF�-ELLSTR�M����-ARTYN�0ARTRIDGE���+ARIM�-EERAN���-ICHAEL�"ARRETT������*ENNY�(IGHAM�

)NTRODUCTION

-EDICAL�EDUCATION�FACES�DIFFICULT�CHALLENGES�IN�THE���ST�CENTURY��)NCREASING�PRESSURE�UPON�DOCTORS�TO�DELIVER�SERVICE�TARGETS�
THE�%UROPEAN�7ORKING�4IME�$IRECTIVE�AND�CHANGES�IN�THE�WAY�IN�WHICH�WE�DELIVER�HEALTHCARE��COUPLED�WITH�HIGHER�NUM
BERS�OF�STUDENTS�ENTERING�MEDICAL�EDUCATION��HAVE�INCREASED�THE�DEMANDS�ON�ACADEMICS��RESULTING�IN�LESS�TIME�FOR�TEACHING
�/LSON�,'�ET�AL������	��/PPORTUNITIES�FOR�BUILDING�LEARNING�ACTIVITIES�AROUND�REAL�PATIENTS�HAVE�DECREASED��AND�VARIOUS�FORMS
OF�REPRESENTATIVE�SIMULATION��MANY�OF�WHICH�USE�DIGITAL�TECHNOLOGY��HAVE�BECOME�AN�INCREASINGLY�COMMON�ALTERNATIVE�IN
HEALTHCARE�EDUCATION��"EGG�ET�AL������B	�

4HE�CONVERGENCE�OF�INFORMATION�AND�COMMUNICATION�TECHNOLOGIES�HAS�LED�TO�A�RAPID�EXPANSION�OF�DIGITAL�APPLICATIONS�THAT
SUPPORT�ALL�ASPECTS�OF�TEACHING�AND�LEARNING�IN�MEDICINE��9OUNGBLOOD�AND�$EV�����	�

-ANY�HIGHQUALITY�ELEARNING�MATERIALS�ARE�BEING�PRODUCED�BY�MEDICAL�SCHOOLS�AND�HEALTHCARE�ORGANIZATIONS��2UIZ�ET�AL�
����	��@6IRTUAL�PATIENTS��IS�ONE�OF�THE�MODELS�DEVELOPED�TO�SUPPORT�THE�DELIVERY�OF�CLINICAL�TEACHING��(EALTHCARE�STUDENTS�ARE
FAMILIAR�WITH�THE�CONCEPT�OF�VIRTUAL�PATIENTS��AS�THEY�ARE�FREQUENTLY�EXPOSED�TO�ACTORS�PERFORMING�THE�ROLE�OF�PATIENTS�IN�CLIN

���
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ICAL�EXAMINATIONS��)N�THE�AREA�OF�MEDICINE��HOWEVER��THERE�ARE�LIMITATIONS�TO�WHAT�THESE�CASES�CAN�OFFER�IN�TERMS�OF�EITHER�A
GAMEINFORMED�LEARNING�EXPERIENCE�OR�A�REAL�PATIENT�EXPERIENCE��AS�THE�NARRATIVES�THAT�ACCOMPANY�AND�DESCRIBE�MANY�CUR
RENT�VIRTUAL�PATIENT�SCENARIOS�ARE�SIMPLISTIC�AND�LINEAR��"EGG�ET�AL������B	�

6IRTUAL�0ATIENTS��'AME"ASED�,EARNING
!LL�LEARNERS�IN�THEIR����S�BELONG�TO�THE�@GAMES�GENERATION���BEING�@NATIVE�SPEAKERS��OF�THE�DIGITAL�LANGUAGE�OF�COMPUTERS��VIDEO
GAMES��$6$�PLAYERS��MOBILE�PHONES��E"AY��I0ODS�AND�THE�INTERNET��(OLLOWAY������	��4HEY�ARE�@DIGITAL�NATIVES���0RENSKY�����	�

!NECDOTAL�EVIDENCE�FROM�TEACHERS�SUGGESTS�THAT�THE�IMPACT�OF�GAMING�ON�MILLIONS�OF�DIGITAL�NATIVES�WHO�GREW�UP�PLAYING
BESTSELLING�GAMES�SUCH�AS�3IM#ITY�IS�STARTING�TO�BE�FELT��3QUIRE�����	��4HE�DESIGNERS�OF�COMPUTER�AND�VIDEO�GAMES�HAVE
PERFECTED�A�WAY�OF�LEARNING�THAT�GOES�WELL�WITH�THE�NEW�SKILLS�AND�PREFERENCES�OF�THESE�DIGITAL�NATIVES��6IDEO�AND�COMPUTER
GAMES�ARE�IN�MANY�WAYS�A�@PERFECT��LEARNING�MECHANISM�FOR�THIS�GROUP��0RENSKY�����	�

4HE�TERM�GAMEBASED�LEARNING�HAS�EMERGED�AS�A�GENERIC�NAME�FOR�THE�USE�OF�GAMES�FOR�LEARNING�OR�EDUCATIONAL�PURPOSES��)T
HAS�ALSO�BEEN�TERMED�@SERIOUS�GAMES��WHICH�INCLUDE�FULLY�IMMERSIVE�ENVIRONMENTS��OR�@METAVERSES�	��IN�WHICH�LEARNERS�CAN
TAKE�ON�VIRTUAL�PRESENCE�IN�VIRTUAL�WORLDS�� *OINT�)NFORMATIONS�3YSTEMS�#OMMITTEE������	��!S�'REENFIELD������	�OBSERVED�
EARLY�WORK�HAS�SHOWN�RICH�INFERENTIAL�LEARNING�TAKING�PLACE�AS�A�RESULT�OF�GAME�PLAY��'EE������	�ALSO�OBSERVED�HOW�SUCCESS
FUL�GAME�PLAY�AND�EXPERIENTIAL�LEARNING�OPPORTUNITIES�HAVE�BEEN�SHOWN�TO�SHARE�COMMON�ASPECTS��!ARSAND������	�

6IRTUAL�PATIENT�SCENARIOS�OFFER�OPPORTUNITIES�FOR�gGAMEINFORMED�LEARNINGg��4HIS�IS�DUE�TO�THEIR�EXPERIENTIAL�AND�PROBLEM
BASED�LEARNING�APPROACHES�AS�PRIME�PEDAGOGIC�DRIVERS��4HE�PROCESS�OF�GAME�PLAY�IS�SO�SIMILAR�TO�THE�LEARNING�PROCESSES�OUT
LINED�IN�PROBLEMBASED�LEARNING�THAT�THEY�ARE�ALMOST�INTERCHANGEABLE��"EGG�ET�AL������A	�

"RANCHING�STORIES�THAT�REPRESENT�VIRTUAL�PATIENT�SCENARIOS�ARE�NOT�NEW�IN�MEDICAL�EDUCATION��3OME�MEDICAL�SCHOOLS�HAVE�SUC
CESSFULLY�INCLUDED�THEIR�DELIVERY�ACROSS�THE�MEDICAL�CURRICULUM��POINTING�OUT�THAT�THEY�OFFER�OPPORTUNITIES�FOR�@GAMEINFORMED
LEARNING���4HEY�SHIFT�THE�EMPHASIS�FROM�CASEBASED�SCENARIOS�TOWARDS�A�MORE�CONTROLLED�POSITION�IN�WHICH�THE�LEARNER�IS�ABLE
TO�STEER�THE�CASE��"EGG�ET�AL������A	�

4HE�REASON�FOR�USING�GAMEBASED�MODELS�IS�SIMPLE��PEOPLE�LEARN�BETTER�WHEN�THEY�DON�T�KNOW�THAT�THEY�ARE�LEARNING��'AME
BASED�LEARNING�TENDS�TO�BE�A�PLEASANT�BREAK�FROM�TRADITIONAL�LINEAR�CONTENT��!LDRICH�����	�

!S�"EGG�ET�AL�������A	�OBSERVED��THE�LACK�OF�AN�IMMERSIVE�CONTEXTUAL�FRAMEWORK�TENDS�TO�FAIL�TO�ENGAGE�STUDENTS�WITHIN�THE
ACTIVITY��4HE�AUTHENTICITY�OF�THE�ENVIRONMENT�AND�THE�VALUE�OF�THE�ACTIONS�TAKEN�BY�THE�LEARNER�WILL�REFLECT�ON�THE�LEVEL�OF
IMMERSION�AND��THEREFORE��THE�REALITY�OF�THE�LEARNING�EXPERIENCE��(OWEVER��DEVELOPMENT�OF�THREEDIMENSIONAL�REPRESENTA
TIONS�IS�CHALLENGING��AND�IT�REQUIRES�A�LOT�OF�INFORMATION�IN�ORDER�TO�CREATE�A�CREDIBLE�@METAVERSE���2YAN�����	�

)T�IS�BELIEVED�THAT�BRANCHING�VIRTUAL�PATIENT�SCENARIOS�OFFER�A�MORE�CHALLENGING�AND�ENGAGING�LEARNING�EXPERIENCE�THAT�THE
LEARNER�CAN�RELATE�TO��HOWEVER��THEY�LACK�IMMERSION��"EGG�ET�AL������A	��4HIS�LACK�OF�IMMERSION�IN�CURRENT�VIRTUAL�PATIENT
DELIVERY��AS�WELL�AS�THE�FAMILIARITY�OF�OUR�@DIGITAL�NATIVES��WITH�VIRTUAL�AND�GAMEBASED�ENVIRONMENTS��HAS�BEEN�THE�MOTIVATION
FOR�THIS�PIECE�OF�RESEARCH��

4HE�RESEARCH�CONDUCTED�WAS�BASED�ON�THE�BACKGROUND�DESCRIBED��4HE�PROJECT�AIMS�TO�ASSESS�ATTITUDE�TOWARDS�GAMEBASED
LEARNING�FOR�VIRTUAL�PATIENTS�IN�3ECOND�,IFE��MEASURING�FOUR�COMPONENTS�nAFFECTIVE�COMPONENTS��PERCEIVED�CONTROL��PERCEIVED
USEFULNESS�AND�BEHAVIOURAL�COMPONENTS��4HE�SURVEYS��INCLUDING����STATEMENTS�EACH��WERE�SCORED�ON�A��POINT�,IKERT�SCALE�
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4HE�PROJECT�ALSO�AIMS�TO�EXPLORE�THE�EXPERIENCE�OF�COMPUTER�AND�VIDEOGAME�PLAY�AMONG�MEDICAL�STUDENTS�AND�TO�IDENTIFY
ANY�GENDERRELATED�DIFFERENCES�AND�SOCIAL�PR OPENSITIES�THAT�MIGHT�EXIST�BETWEEN�HIGH�GAMERS�AND�LO W�GAMERS�IN�THEIR
APPROACHES�TO�GAMEBASED�LEARNING�IN�3ECOND�,IFE�

s�(IGH�GAMER�INCLUDES�ALL�PARTICIPANTS�WHO�RESPONDED�HAVING�PLAYED�COMPUTER�OR�VIDEOGAMES�A�FEW�DAYS�AGO�OR�
A�FEW�MONTHS�AGO�
s�,OW�GAMER�INCLUDES�ALL�PARTICIPANTS�WHO�RESPONDED�HAVING�PLAYED�A�FEW�YEARS�AGO�OR�NEVER�

!�&RAMEWORK�FOR�THE�$ESIGN�OF�'AME"ASED�,EARNING
4HE�PROBLEM�OF�ADAPTING�COMPLEX�GAMES�OR�DEVELOPING�NEW�GAMEBASED�LEARNING�ACTIVITIES��AS�DESCRIBED�BY�$E�&REITAS�AND
-ARTIN������	��WOULD�BE�ALLEVIATED�IF�SYSTEMATIC�FRAMEWORKS�AND�TOOLKITS�WERE�DEVELOPED�THAT�EASE�THE�IMPLEMENTATION�AND
INTEGRATION�OF�GAMEBASED�LEARNING�ACTIVITIES�IN�THE�CURRICULUM�

4HE�FRAMEWORK�FOR�EVALUATING�GAMES�AND�SIMULATIONBASED�EDUCATION�DEVELOPED�BY�$E�&REITAS�AND�-ARTIN������	�WILL�BE
ADAPTED�FOR�THIS�RESEARCH�

4HE�FRAMEWORK�REQUIRES�CONSIDERATION�OF�FOUR�MAIN�DIMENSIONS�IN�ADVANCE�OF�USING�GAMES�AND�SIMULATIONS��4HESE�FOCUS�ON�THE�

��PARTICULAR�CONTEXT�WHERE�LEARNING�TAKES�PLACE��INCLUDING�MACROLEVEL�CONTEXTUAL�FACTORS
��ATTRIBUTES�OF�THE�PARTICULAR�LEARNER�OR�LEARNER�GROUP
��INTERNAL�REPRESENTATIONAL�WORLD�OF�THE�GAME�OR�SIMULATION
��PEDAGOGIC�CONSIDERATIONS��LEARNING�MODELS�USED��APPROACHES��ETC��

!CCORDING�TO�$E�&REITAS�AND�-ARTIN��THE�FOUR�DIMENSIONS�PROVIDE�A�FRAMEWORK�FOR�CONSIDERATION�OF�BOTH�EXISTING�AND�FUTURE
EDUCATIONAL�GAMES�AND�SIMULATIONS��AS�WELL�AS�OTHER�FORMS�OF�IMMERSIVE�SPACES��SUCH�AS�VIRTUAL�REALITY��4HIS�FRAMEWORK�PRO
VIDES�A�CLOSE�RELATIONSHIP�WITH�THE�SYSTEMS�OF�!CTIVITY�4HEORY��+UUTTI������	�

3ECOND�,IFE��-ULTI5SER�6IRTUAL�%NVIRONMENT
7E�HAVE�OUTLINED�THE�FACTORS�THAT�ARE�CURRENTLY�DRIVING�THE�DESIGN��DEVELOPMENT��AND�EVALUATION�OF�GAMEBASED�LEARNING
ACTIVITIES�FOR�VIRTUAL�PATIENTS�IN�A�MULTIUSER�VIRTUAL�ENVIRONMENT��-56%	��/NE�EXAMPLE�OF�SUCH�AN�ENVIRONMENT�IS�3ECOND
,IFE��HTTP���WWW�SECONDLIFE�COM	��WHICH�IS�CURRENTLY�BEING�DEVELOPED�AND�USED�BY�OUR�TEAM��/NLINE�-56%S�OFFER�RICH
INTERACTIVE��$�COLLABORATIVE�SPACES�WHERE�USERS�CAN�MEET�AND�INTERACT��,IVINGSTONE�����	��3ECOND�,IFE�USERS�ARE�REPRESENT
ED�BY�AVATARS�AND�CAN�BE�MOVED�IN�THE�ENVIRONMENT�USING�MOUSE�AND�KEYBOARD�CONTROLS��5SERS�CAN�COMMUNICATE�USING
INSTANT�MESSAGES��VOICE�CHAT�OR�TEXTBASED�@NOTECARDS��

4HERE�HAS�BEEN�INCREASING�INVESTIGATION�AND�TRIALS�OF�THE�POTENTIAL�OF�3ECOND�,IFE�FOR�LEARNING��(ELMER�����	��3ECOND�,IFE
HAS�COMMON�COMMUNITY�AND�COLLABORATIVE�FEATURES�WITH�RECENT�CONTEMPORARY�DEVELOPMENTS�SUCH�AS�&ACEBOOK��9OU4UBE�
7IKIPEDIA��3LOODLE�AND�&LICKR��WHICH�PLACE�IT�IN�THE�7EB�����SPECTRUM�

4HE�FOLLOWING�OUTLINES�SOME�OF�THE�ADVANTAGES�AND�DISADVANTAGES�OF�USING�3ECOND�,IFE�AS�A�LEARNING�ENVIRONMENT�IN�MED
ICAL�EDUCATION�

!DVANTAGES
s�4HE�USE�OF�A�PREEXISTING�ENGINE�WHICH�MAKES�THE�DEVELOPMENT�OF�GAMEBASED�LEARNING�ACTIVITIES�EASIER

4ORO4ROCONIS��-ELLSTR�M��0ARTRIDGE��-EERAN��"ARRETT�AND�(IGHAM ���
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s�!�MEDIARICH�SOCIAL�LEARNING�ENVIRONMENT
s�!NONYMITY�MAY�HELP�WHEN�TRAINING�IN�SENSITIVE�MEDICAL�SUBJECTS�SUCH�AS�MENTAL�AND�SEXUAL�HEALTH
s�)T�IS�A�@SAFE�PLACE�TO�FAIL���3TUDENTS�CAN�INTERACT�WITH�VIRTUAL�PATIENTS��TRYING�DIFFERENT�TREATMENTS�AND�
INVESTIGATIONS

$ISADVANTAGES
s�,EARNING�CURVE��BASIC�ORIENTATION�TAKES�MORE�THAN���HOURS��MASTERY�OF�THE�ENVIRONMENT�
TAKES�FAR�LONGER
s�(IGH�BANDWIDTH�DEMANDS
s�2EQUIRES�A�HIGHSPECIFICATION�COMPUTER�WITH�GOOD�GRAPHICS�CARD
s�$EMAND�FOR�INHOUSE�INFORMATION�TECHNOLOGY��)4	�SUPPORT
s�#URRENT�ARCHITECTURE�LIMITS�THE�NUMBER�OF�CONCURRENT�USERS�IN�ANY�REGION

3ECOND�,IFE�n�'AMES�)N�%DUCATIONAL�#ONTEXTS
4HERE�IS�LITTLE�AGREEMENT�AMONG�EDUCATIONAL�TECHNOLOGISTS�ON�WHY�WE�SHOULD�USE�GAMES��HOW�THEY�SHOULD�BE�DESIGNED
TO�SUPPORT�LEARNING��OR�IN�WHAT�INSTRUCTIONAL�SITUATIONS�GAMES�MAKE�THE�MOST�SENSE��'REDLER�����	��4HE�INSTRUCTIONAL
CONTEXT�THAT�ENVELOPS�GAMING�n�HOW�THE�GAME�IS�CONCEPTUALIZED��THE�KIND�OF�CONSTRUCTIVIST�LEARNING�ACTIVITIES�EMBED
DED�IN�GAME�PLAY��AND�THE�QUALITY�AND�NATURE�OF�DEBRIEFING�n�ARE�ALL�CRITICALLY�IMPORTANT�ELEMENTS�OF�THE�GAMING�EXPERI
ENCE��3QUIRE�����	�

!CCORDING�TO�$E�&REITAS������	��LEARNING�IN�IMMERSIVE�WORLDS�IS�BEGINNING�TO�HAVE�A�WIDER�RANGE�OF�USES�AND�APPLICATIONS�
4HE�3ECOND�,IFE�COMMUNITY�DEMONSTRATES�HOW�INTERACTIONS�WITHIN�AND�BETWEEN�GROUPS�ARE�OPENING�UP�NEW�OPPORTUNITIES
FOR�LEARNING�BEYOND�THE�PHYSICAL�CONSTRAINTS�OF�THE�CLASSROOM��4HIS�PROVIDES�NOVEL�CHALLENGES�AND�OPPORTUNITIES�TO�EXPLORE
WAYS�TO�CREATE�INNOVATIVE�APPROACHES�TO�LEARNING�

3OME�AUTHORS�RECOGNIZE�3ECOND�,IFE�AS�A�GAMEBASED�APPLICATION�PROVIDING�A�SPACE�IN�WHICH�GAMES�CAN�BE�CREATED��ALLOW
ING�HIGHLY�STRUCTURED�LINEAR�EXPERIENCES�AS�WELL�AS�MORE�OPENENDED�ONES��(OWEVER��SOME�DO�NOT�CLASSIFY�IT�AS�A�GAME�BECAUSE
OF�ITS�LACK�OF�PREDEFINED�GOALS��,IVINGSTONE�����	�

3ECOND�,IFE�MARKS�A�PARADIGM�SHIFT�IN�THE�POSSIBILITIES�OPEN�TO�THOSE�WISHING�TO�ADOPT�GAMEBASED�APPROACHES��(ELMER
����	��)T�MAY�PROVIDE�THE�INFRASTRUCTURE�TO�DEVELOP�THE�NEXT�GENERATION�OF�VIRTUAL�PATIENTS��OFFERING�NOT�ONLY��$�LINEAR�OR
BRANCHING�STRUCTURES��BUT�ALSO�IMMERSIVE��$�EXPERIENCES�

3ECOND�,IFE�ALREADY�PROVIDES�A�READYMADE�GAMES�ENGINE��4HE�CHALLENGE�FOR�MEDICAL�EDUCATION�AND�FOR�THE�RESEARCH�CUR
RENTLY�BEING�CARRIED�OUT�BY�OUR�TEAM�IS�TO�IDENTIFY�GAMEBASED�ACTIVITIES�THAT�CAN�DRIVE�EXPERIENTIAL��DIAGNOSTIC�AND�ROLE
PLAY�LEARNING�ACTIVITIES�WITHIN�THE��$�WORLD��AIMING�TO�SUPPORT�LEARNING�ABOUT�PATIENTS��DIAGNOSES��INVESTIGATIONS�AND
TREATMENT�

,EARNING�4YPES�AND�THE�,EARNER�AS�A�#ONSEQUENT�!GENT
$IFFERENT�LEARNING�TYPES�ARE�IDENTIFIED�AND�DISCUSSED�BY�(ELMER������	��$EMONSTRATION�LEARNING�INVOLVES�THE�LEAST�INTERAC
TION�AND�IS�MOST�CLOSELY�ALIGNED�WITH�TRADITIONAL�EDUCATIONAL�EXPERIENCES��%XPERIENTIAL�LEARNING�INVOLVES�A�HIGHER�LEVEL�OF
ENGAGEMENT��PROVIDING�A�MORE�IMMERSIVE��TIMEBASED�EXPERIENCE�THAN�A�DEMONSTRATION��$IAGNOSTIC�ACTIVITIES��INVOLVE�INTER
ACTION�WITH�A�SIMULATED�ENVIRONMENT��DESIGNED�TO�PR OMOTE�INQUIRY��ANALYSIS�AND�IDENTIFICATION��2OLEPLAY�SHOULD�CO VER
ENGAGEMENTS�THAT�HAVE�EMBEDDED�LEARNING�OBJECTIVES��)T�IS�ALREADY�ONE�OF�THE�PRIMARY�ACTIVITIES�IN�3ECOND�,IFE��#ONSTRUC
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TIVE�LEARNING�INVOLVES�GIVING�LEARNERS�THE�OPPORTUNITY�TO�CREATE�OR�@BUILD��ELEMENTS�WITHIN�THE�ENVIRONMENT�
-URRAY������	�DISCUSSED�THREE�POTENTIAL�INFLUENTIAL�FACTORS�OF�EMERGENT�NARRATIVE�THAT�MIGHT�ALLOW�THE�LEARNER�FEEL�THEIR�INTER
ACTIONS�HAVE�REAL�CONSEQUENCES��4HESE�HAVE�ALREADY�BEEN�PUT�INTO�CONTEXT�BY�"EGG�ET�AL�������B	�AND�ARE�DESCRIBED�UNDER�THE
NEXT�THREE�HEADINGS��PUTTING�THE�DEVELOPMENT�OF�3ECOND�,IFE�INTO�CONTEXT�

%MERGENT�.ARRATIVE��,INEAR�#ONTENT
4HE�PROGRESS�OF�THE�STORY�IS�DEFINED�AND�INFLUENCED�BY�THE�CHOICES�THE�LEARNER�MAKES��4HE�NAVIGATIONAL�PATHWAYS�IN�THE�VIR
TUAL�PATIENT�CASE�IN�3ECOND�,IFE�WILL�BE�ENRICHED�BY�THE�@METAVERSE���)NTRODUCTIONS�IN�THE�FORM�OF�AUDIO��VIDEO�AND�@NOTECARDS�
ALLOW�THE�LEARNER�TO�PROGRESS�THROUGH�THE�CASE�

4HE�2ESPONSIVE�%NVIRONMENT
4HE�LEARNER�WILL�EXPECT�THE�ENVIRONMENT�TO�RESPOND�TO�HIS�HER�INPUT��4HESE�EXPECTATIONS�WILL�NOT�BE�LIMITED�TO�ONE�PATH�IN
3ECOND�,IFE��,EARNERS�WILL�BE�ABLE�TO�FOLLOW�DIFFERENT�ROUTES�AND�MOVE�FROM�DIFFERENT�AREAS�WITHIN�THE�VIRTUAL�HOSPITAL��E�G�
LABORATORY�AND�RADIOLOGY�DEPARTMENT��$IFFERENT�ACTIVITIES�WILL�THEN�BE�TR IGGERED�AND�THE�RESULTS�OF�INVESTIGATIONS�WILL�BE
RELEASED�TO�LEARNERS�DEPENDING�ON�THEIR�CHOICES��USING�3CAFFOLDING�INFORMATION�IN�THE�FORM�OF�AUDIO��VIDEO�AND�@NOTECARDS��
3OME�FORMS�OF�!SSESSMENT��MAINLY�USING�MULTIPLECHOICE�QUESTIONS��WILL�ALSO�BE�PROVIDED�

4HE�0SYCHO3OCIAL�-ORATORIUM��#YCLICAL�#ONTENT
3UCCESSIVE�ATTEMPTS�WILL�BE�MADE�TO�ACHIEVE�THE�MAIN�OBJECTIVE�OF�THE�CASE��%ACH�ATTEMPT�WILL�BE�INCREASINGLY�INFORMED�BY
KNOWLEDGE�ACQUIRED�IN�PREVIOUS�ATTEMPTS�
,EARNERS�WILL�BE�ENCOURAGED�TO�RETURN�AND�TRY�AGAIN��$IAGNOSTIC�CAPABILITIES�ARE�DRIVEN�BY�CREDIT�IN�,INDEN���GIVEN�AT�THE�BEGIN
NING�OF�THE�CASE��!�SERIES�OF�4RIGGERS�WILL�BE�IMPLEMENTED�TO�ALLOW�THE�LEARNER�TO�PROGRESS�THROUGH�THE�CASE��!�DATABASEDRIVEN
SOLUTION�WILL�BE�IMPLEMENTED�IN�ORDER�TO�RECORD�AND�TRACK�LEARNERS��ACTIVITY�AND�PROGRESSION��4HIS�MEANS�THAT�WHEN�LEARNERS
RETURN�TO�THE�CASE��THEY�WILL�BE�ABLE�TO�CONTINUE�AT�THE�POINT�THEY�LEFT��#YCLICAL�CONTENT�WILL�BE�IMPLEMENTED�WHEN�

s�TIMING�IS�CRITICAL��DOING�THE�SAME�THINGS�TOO�EARLY�OR�TOO�LATE	
INCREMENTAL�SIGNS�INFORM�THE�LEARNER�WHEN�THINGS�ARE�GOING�WELL�OR�BADLY
s�MAGNITUDE�IS�IMPORTANT�n�THE�INSTANCES�WHERE�DOING�THE�SAME�THING�A�BIT�MORE�OR�A�BIT�LESS�MATTERS�

4HE�FOURDIMENSIONAL�FRAMEWORK�DESCRIBED�BY�$E�&REITAS�AND�-ARTIN������	��PLUS�THE�LEARNING�TYPES�DESCRIBED�BY�(ELMER
�����	��AS�WELL�AS�THE�DIFFERENT�ASPECTS�OF�EMERGENT�NARRATIVE�DESCRIBED�BY�-URRAY������	�HAVE�PROVIDED�THE�BASIS�FOR�THE
DESIGN�OF�GAMEBASED�LEARNING�ACTIVITIES�FOR�THE�FIRST�VIRTUAL�PATIENT�IN�3ECOND�,IFE�UNDER�TWO�DIFFERENT�CATEGORIES��CONTEXT
AND�LEARNER�SPECIFICATION��AND�NARRATIVE�AND�MODES�OF�REPRESENTATION�

6IRTUAL�0ATIENTS�IN�3ECOND�,IFE��!�'AME"ASED�,EARNING�!PPROACH
!�VIRTUAL�PATIENT�THAT�FOLLOWS�A�GAMEBASED�LEARNING�APPROACH�HAS�BEEN�DEVELOPED��!�REGION�HAS�BEEN�DEVELOPED�IN�3ECOND
,IFE��HTTP���SLURL�COM�SECONDLIFE�)MPERIAL���#OLLEGE���,ONDON�����������	��WHERE�A�VIRTUAL�TEACHING�HOSPITAL�HAS�BEEN
CREATED��$IFFERENT�ASPECTS�OF�THE�LEARNING�TYPES�ALREADY�DESCRIBED�BY�(ELMER������	�HAVE�BEEN�IMPLEMENTED��
4HE�FOLLOWING�SECTIONS�PROVIDE�MORE�INFORMATION�ABOUT�THE�WAY�THE�FRAMEWORK�HAS�DRIVEN�THE�DEVELOPMENT�OF�GAMEBASED
LEARNING�ACTIVITIES�WITHIN�THE�@METAVERSE��

#ONTEXT��,EARNER�3PECIFICATIONS�AND�0EDAGOGIC�#ONSIDERATIONS
4HE�DESIGN�OF�GAMEBASED�LEARNING�ACTIVITIES�IN�3ECOND�,IFE��4ABLE��	�FOCUSED�ON�THE�FIRST��SECOND�AND�FOURTH�DIMENSIONS
OUTLINED�BY�$E�&REITAS�AND�-ARTIN������	�
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4ABLE����&RAMEWORK�FOR�THE�DESIGN�OF�GAMEBASED�LEARNING�ACTIVITIES�n�CONTEXT�AND�LEARNER�SPECIFICATIONS�#ONTEXT�,EARNER�SPECIFICATIONS

.ARRATIVE�AND�-ODES�OF�2EPRESENTATION
3OME�ASPECTS�OF�THE�THIRD�DIMENSION�DESCRIBED�BY�$E�&REITAS�AND�-ARTIN������	��AS�WELL�AS�SOME�OF�THE�LEARNING�TYPES�OUTLINED
BY�(ELMER������	��ARE�DESCRIBED�IN�RELATION�TO�ASPECTS�OF�3ECOND�,IFE�IN�4ABLE����4HIS�TABLE�ALSO�IDENTIFIES�DIFFERENT�ASPECTS�OF�THE
EMERGENT�NARRATIVE�DESCRIBED�BY�-URRAY������	��WHICH�ALLOWS�THE�LEARNERS�TO�FEEL�THAT�THEIR�INTERACTIONS�HAVE�REAL�CONSEQUENCES�
$IFFERENT�NARRATIVES�AND�MODES�OF�REPRESENTATION�FOR�THE�SECTIONS��INTRODUCTION�AND�MEDICAL�HISTORY�CAN�BE�SEEN�IN�&IGURE����$IF
FERENT�NARRATIVES�AND�FORMS�OF�REPRESENTATION��WHICH�ALLOW�THE�PARTICIPANT�TO�BUY�THE�INVESTIGATIONS�REQUIRED��CAN�BE�SEEING�IN�&IGURE���

$ESIGNING�'AME"ASED�,EARNING�!CTIVITIES�FOR�6IRTUAL�0ATIENTS�IN�3ECOND�,IFE���
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s�'AMEBASED�ACTIVITIES�WILL�BE�DELIVERED�IN�3ECOND�,IFE�TO�THIRDYEAR�
UNDERGRADUATE�MEDICAL�STUDENTS�AT�)MPERIAL #OLLEGE�,ONDON�
s�!�MODULE�ON�RESPIRATORY�MEDICINE�FOCUSED�ON�PNEUMOTHORAX�WI LL�BE�
EMBEDDED�IN�3ECOND�,IFE�USING�GAMEBASED�LEARNING ACTIVITIES�
s�4HIS�MODULE�HAS�ALREADY�BEEN�EMBEDDED�IN�THE�CURR ICULUM�AS�PART�
OF�THE�9EAR���ELECTURE�PROGRAM�
s�3IGNIFICANT�TECHNICAL�SUPPORT�AND�RESOURCES�WILL�BE�REQUIRED�
DURING�THE�FIRST�DELIVERY�OF�THIS�MODULE�IN�3 ECOND�,IFE�

#ONTEXT ,EARNER�SPECIFICATIONS

s�4HIRDYEAR�STUDENTS��!VERAGE�AGE���
YEARS�
s�4HE�GAMEBASED�ACTIVITIES�CAN�BE�USED�BY���
LEARNERS�WORKING�SINGLY�OR�IN�GROUPS�
s�4HE�VIRTUAL�PRESENCE�OF�THE�TUTOR�IS�NOT�
REQUIRED�
!T�PRESENT��IT�CAN�ONLY�BE�PLAYED�AS�PAR T�OF
THE�PILOT�PROJECT�

0EDAGOGIC�CONSIDERATIONS

5SE�OF�THEORIES��SUCH�AS�+OLB�S�THEORY�OF�EXPERIENTIAL�LEARNING������	�WHERE�THE�LEARNER�gTOUCHES�ALL�THE�BASESg� �I�E�
A�CYCLE�OF�EXPER IENCING��REFLECTING��THINKING��AND�ACTING�LEADING�TO�OBSER VATIONS�AND�R EFLECTIONS��4HESE�REFLECTIONS
ARE�THEN�ASSIMILATED�INTO�ABSTRACT�CONCEPTS�WITH�IMPLIC ATIONS�FOR�ACTION�
,EARNING�OUTCOMES
"Y�THE�END�OF�THE�ACTIVIT Y�LEARNERS�WILL�BE�ABLE�TO�
s�)DENTIFY�AND�SELECT�THE�R IGHT�INVESTIGATIONS�LEADING�TO�THE�R IGHT�DIAGNOSIS�
s�0ROVIDE�THE�RIGHT�DIAGNOSIS�FOR�DIFFERENT�RESPIRATORY�EMERGENCY�CASES�
s�0ROVIDE�THE�RIGHT�TREATMENT�BASED�ON�THE�FINAL�DIAGNOSIS�

&IGURE��� .ARRATIVES�AND�MODES�OF�REPRESENTATION�FOR�GAMEBASED
ACTIVITIES�n�3ECTIONS��INTRODUCTION�AND�MEDICAL�HISTORY�

&IGURE��� .ARRATIVES�AND�MODES�OF�R EPRESENTATION�FOR�GAME
BASED�ACTIVITIES�n�3ECTIONS��INVESTIGATIONS�
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-ETHODS

3UBJECTS
4HIS�INVESTIGATION�INVOLVED����UNDERGRADUATE�MEDICAL�STUDENTS�����YEARS�OLD	��4HE�GENDER�DISTRIBUTION�OF�THE�RESPONDENTS
WAS��������FEMALE��N�����	�AND��������MALE��N�����	�

)NSTRUMENTS
4HE�SURVEY�@-Y�FEELINGS�WHEN�PLAYING�GAMES���DEVELOPED�BY�"ONNANNO�AND�+OMMERS������	�WAS�APPLIED��4HE�SURVEY�COM
PRISES����STATEMENTS��3IX�STATEMENTS�RELATED�TO�THE�AFFECTIVE�COMPONENT��FIVE�STATEMENTS�ABOUT�PERCEIVED�USEFULNESS��SIX�STATE
MENTS�ABOUT�PERCEIVED�CONTROL�AND�FOUR�STATEMENTS�ABOUT�BEHAVIORAL�COMPONENTS��!LL�STATEMENTS�DESCRIBE�BEHAVIORS�WHILE

4ORO4ROCONIS��-ELLSTR�M��0ARTRIDGE��-EERAN��"ARRETT�AND�(IGHAM ���
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USING�GAMES��4HE�STATEMENTS�WERE�ADAPTED�DEPENDING�ON�THE�GROUPS��@-Y�FEELINGS�WHEN�LEARNING�IN�3ECOND�,IFE��AND�@-Y
FEELINGS�WHEN�LEARNING�VIA�EMODULES���3ITUATIONS�WITH�POSITIVE�FEELINGS�AS�WELL�AS�SITUATIONS�WITH�NEGATIVE�FEELINGS�SUCH�AS
FEAR��LACK�OF�CONTROL�AND�HESITATION�HAVE�BEEN�ADDRESSED��!�FIVEPOINT�,IKERT�SCALE�WAS�USED�

'AMING�COMPETENCE�WAS�ADDRESSED�BY�IDENTIFYING�PARTICIPANTS�UNDER�TWO�DIFFERENT�COMPUTER�VIDEOGAME�CATEGORIES��HIGH
GAMERS�OR�LOW�GAMERS�

s�(IGH�GAMER�INCLUDES�ALL�PARTICIPANTS�WHO�RESPONDED�HAVING�PLAYED�COMPUTER�OR�VIDEOGAMES�A�FEW�DAYS�AGO�OR�A�FEW�MONTHS�AGO�
s�,OW�GAMER�INCLUDES�ALL�PARTICIPANTS�WHO�RESPONDED�HAVING�PLAYED�A�FEW�YEARS�AGO�OR�NEVER�

0ROCEDURE
$ATA�ABOUT�GAMING�COMPETENCE�WERE�COLLECTED�AT�THE�BEGINNING�OF�THE�INVESTIGATION�AIMING�TO�IDENTIFY�GAMING�TENDENCIES
AMONG�UNDERGRADUATE�MEDICAL�STUDENTS�

4HE�SAMPLE�ANAL YZED�INCLUDED�����FULLTIME�UNDERGRADUATE�MEDIC AL�STUDENTS�OF�AVERAGE�AGE����YEARS� �4HE�MAJORITY�OF
RESPONDENTS�����	�WERE�MALE��AND�����OF�ALL�STUDENTS�COMPLETED�THE�SURVEY�

4HE�MAJORITY�OF�PARTICIPANTS�SURVEYED�WERE�CLASSIFIED�AS�HIGH�GAMERS�����	��4HE�MAJORITY�OF�MALE�PARTICIPANTS�WERE�HIGH
GAMERS������OF�ALL�MALES�SURVEYED	��WHILE�ONLY�ABOUT�HALF�OF�THE�FEMALE�PARTICIPANTS�WERE�HIGH�GAMERS�����	�

4HE�MAJORITY�OF�THE�PARTICIPANTS�HAD�NEVER�HEARD�OF�3ECOND�,IFE�����	��(OWEVER������OF�MALE�PARTICIPANTS�HAD�HEARD�OF
3ECOND�,IFE��IN�COMPARISON�TO�ONLY�����OF�FEMALE�PARTICIPANTS�

&ROM�THIS�GROUP��A�STRATIFIED�SAMPLE��N�����	�WAS�SELECTED�ACCORDING�TO�GENDER�AND�HIGH�AND�LOW�GAMER�CATEGORIES��/NE�GROUP
�N�����	�WAS�GIVEN�ACCESS�TO�THE�GAMEBASED�LEARNING�ACTIVITY�FOR�A�VIRTUAL�PATIENT�ON�RESPIRATORY�MEDICINE�DEVELOPED�IN�3EC
OND�,IFE�FOLLOWING�THE�FRAMEWORK�DESCRIBED�IN�THIS�PAPER��4HE�SECOND�GROUP��N�����	�WAS�GIVEN�ACCESS�TO�THE�SAME�CONTENT�
COVERING�THE�SAME�VIRTUAL�PATIENT��BUT�DELIVERED�AS�AN�INTERACTIVE�EMODULE��4HE�SURVEYS�@-Y�FEELINGS�WHEN�LEARNING�IN�3EC
OND�,IFE��AND�@-Y�FEELINGS�WHEN�LEARNING�VIA�EMODULES��WERE�GIVEN�TO�THE�GROUPS��AND�WERE�TO�BE�COMPLETED�AT�THE�END�OF
EACH���MINUTE�SESSION��4HE�SCORES�FOR�THE�SEPARATE�STATEMENTS�WERE�CODED�IN�3TATA�VERSION�����USING�REVERSE�SCORING�FOR
UNFAVORABLE�STATEMENTS�

4HE�R ESULTS�BASED�ON�COMPUTER
AND�VIDEOGAME�PLAYER�C ATEGORIES
BY�GENDER�FOR�THE�3 ECOND�,IFE
GROUP�AR E�SHOWN�IN� 4ABLE���AND
THOSE�FOR�THE�EMODULE�GR OUP�IN
4ABLE���

4HE�3ECOND�,IFE�GROUP�WAS�GIVEN
AN�INTR ODUCTION�����MIN	�AT�THE
BEGINNING�OF�THE�SESSIO N�� 4HE
INTRODUCTION�COVERED�BASIC�NAVIGA
TIONAL�TECHNIQUES�IN�3ECOND�,IFE�
E�G��HOW�TO�ACCESS�NOTECARDS�

$ESIGNING�'AME"ASED�,EARNING�!CTIVITIES�FOR�6IRTUAL�0ATIENTS�IN�3ECOND�,IFE���

*#2

�4ABLE��� #OMPUTER�AND�VIDEOGAME�PLAYER�CATEGORIES�BY�GENDER�FOR�3ECOND�,IFE�GROUP�

4ABLE��� #OMPUTER�AND�VIDEOGAME�PLAYER�CATEGORIES�BY�GENDER�FOR�EMODULE�GROUP�
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!�FOCUS�GROUP�WAS�ALSO�CARRIED�OUT�WITH
ONLY�THE�3ECOND�,IFE�GROUP�AT�THE�END�OF
THE�ACTIVITY�IN�ORDER�TO�ADDRESS�THE�SOCIAL
DIMENSION�FOR�COLLABORATIVE�WORK�WHEN
LEARNING�IN�3 ECOND�,IFE ��AS�WELL�AS�TO
ADDRESS�OTHER�ACCESSIBILITY�AND�USABILITY
ISSUES�NOT�COVERED�IN�THE�SURVEY�

2ESULTS
$ATA�ABOUT�GENDER��GAMING�COMPETENCE
AND�IDENTIFIED�ATTITUDE�COMPONENTS�WERE
ENTERED�IN�3 TATA�USING�THE�APPR OPRIATE
CODES��!�NUMBER�OF�VARIABLES�WERE�CON
STRUCTED�BY�COMPUTING�INDIVIDUAL�SCORES
FOR�THE�DIFFER ENT�STATEMENTS�R ELATED�TO
THE�AFFECTIVE�COMPONENTS��PERCEIVED�USE�
PERCEIVED�CONTROL�AND�BEHAVIORAL�COM
PONENTS��4HE�MAIN�RESULTS�FOR�THE�SEPA
RATE�STATEMENTS�ARE�GIVEN�IN�4ABLE���

#HISQUARE�OR�& ISHER�S�EXACT�TEST�WAS
USED�TO�COMPAR E�C ATEGORICAL�VAR IABLES
BETWEEN�BOTH�GR OUPS�� 4HE�QUESTIONS
WERE�COMBINED�INTO�GR OUPS��n���DIS
AGREE	�AND��n���AGR EE	��3 TATEMENTS�IN
4ABLE���WITH�REVERSE�SCORING�ARE�SHADED�

4HE�SCORES�FOR�EACH�STATEMENT�RELATED�TO
THE�VARIOUS�ATTITUDINAL�COMPONENTS�PRE
SENTED�IN� 4ABLE���AND� 4ABLE���WER E
SUMMED�FORMING�FOUR�COMPUTED�VAR I
ABLES��COMPUTED�AFFECTIVE�COMPONENTS�
COMPUTED�PERCEIVED�USE��COMPUTED�PER
CEIVED�CONTROL�AND�COMPUTED�BEHAVIORAL
COMPONENTS�

4HE�SCORES�FOR�EACH�STATEMENT�R ELATED�TO
THE�VAR IOUS�ATTITUDINAL�COMPONENTS
PRESENT�ED�IN�4ABLE���AND�4ABLE���WERE�SUM�
�MED� FORMING�FOUR�COMPUTED�VAR IABLES�
COMPUTED�AFFECTIVE�COMPONENTS��COMPUTED
PERCEIVED�USE��COMPUTED�PERCEIVED�CONTROL
AND�COMPUTED�BEHAVIORAL�COMPONENTS�

4ORO4ROCONIS��-ELLSTR�M��0ARTRIDGE��-EERAN��"ARRETT�AND�(IGHAM ���
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4ABLE��� 3TATISTICAL�DATA�FOR�THE����SEPARATE�VAR IABLES�
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)S�4HERE�%VIDENCE�OF�AN�!SSOCIATION�"ETWEEN�THE�TWO�'ROUPS
ON�THE�$IFFERENT�!TTITUDINAL�#OMPONENTS�

$ISCUSSION�IS�ORGANIZED�AROUND�THE�FOUR�MAJOR�COMPONENTS�RELATING�TO�THE�STUDENTS��ATTITUDES��AND�THE�STATISTICAL�SIGNIFICANCE
OF�SOME�OF�THE�STATEMENTS�IS�DISCUSSED�IN�RELATION�TO�THE�PEDAGOGICAL�IMPLICATIONS�

!FFECTIVE�#OMPONENT
4HE�AFFECTIVE�COMPONENT�ADDRESSES�FEELINGS�OF�FEAR��HESITATION��AND�UNEASINESS�EXPERIENCED�BEFORE�AND�WHILE�LEARNING�IN�3EC
OND�,IFE��-EMBERS�OF�THE�EMODULE�GROUP�WERE�LESS�APPREHENSIVE�ABOUT�ACCESSING�A�VIRTUAL�PATIENT�VIA�EMODULE�THAN�THE
3ECOND�,IFE�GROUP��AND�THEY�FELT�MORE�CONFIDENT�WHEN�USING�AND�NAVIGATING�THROUGH�AN�INTERACTIVE�LINEAR�VIRTUAL�PATIENT�CASE
�1���0��������	��0EDAGOGICALLY��THIS�MIGHT�BE�DUE�TO�THE�FACT�THAT�THE�VIRTUAL�PATIENT�CASE�IS�DELIVERED�IN�A�LINEAR�WAY�USING
AN�INTERFACE�THE�STUDENTS�ARE�USED�TO�

.EITHER�GROUP�IS�INHIBITED�BY�BELIEFS�ARISING�FROM�NEGATIVE�PERCEPTIONS�OF�LOOKING�STUPID�WITH�OTHERS�WHEN�ACCESSING�A�VIR
TUAL�PATIENT�VIA�EMODULE�OR�IN�3ECOND�,IFE��1���0��������	��,EARNING�IN�THESE�ENVIRONMENTS�IS�PERCEIVED�BY�BOTH�GROUPS�AS
AN�INTELLIGENT�AND�SOCIALLY�ACCEPTED�ACTIVITY��4HEREFORE��GAMEBASED�LEARNING�IN�3ECOND�,IFE�SHOULD�BE�PROMOTED�AS�A�STIM

$ESIGNING�'AME"ASED�,EARNING�!CTIVITIES�FOR�6IRTUAL�0ATIENTS�IN�3ECOND�,IFE���
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ULATING�ACADEMIC�ACTIVITY�
2EGARDING�HESITATION�IN�THE�USE�OF�AN�EMODULE�OR�3ECOND�,IFE��1����0��������	��IT�IS�INTERESTING�TO�NOTE�THAT�THE�EMODULE
GROUP�IS������HESITANT�TO�USE�IT��WHEREAS�THE�3ECOND�,IFE�GROUP�IS�MORE�CONFIDENT���������������	�
)T�IS�INTERESTING�TO�SEE�HOW�THE�EMODULE�GROUP�SHOWED�FEELINGS�OF�UNEASINESS�WHEN�ACCESSING�THE�VIRTUAL�PATIENT�CASE��4HESE
STUDENTS�HAVE�BEEN�EXPOSED�TO�THE�SAME�INTERFACE�DURING�THEIR�CURRENT�ELECTURE�PROGRAMME��WHICH�IS�NORMALLY�VERY�WELL
RECEIVED�BY�THE�STUDENTS�AND�IS�VERY�HIGHLY�RATED��)T�IS�WORTH�POINTING�OUT�THAT�THERE�ARE�IMPORTANT�INSTRUCTIONAL�DESIGN�DIF
FERENCES�WHEN�DELIVERING�INTERACTIVE�EMODULES�AND�WHEN�DELIVERING�VIRTUAL�PATIENTS��
!LTHOUGH�THE�STUDENTS�LIKE�NAVIGATING�THROUGH�AN�EMODULE��THEY�MIGHT�FIND�IT�DIFFICULT�TO�NAVIGATE�THROUGH�A�VIRTU
AL�PATIENT�CASE�PROVIDED�IN�A�LINEAR�FORMAT��4HIS�IS�SOMETHING�WORTH�EXPLORING�FURTHER�IN�FUTURE�RESEARCH�PROJECTS�

"OTH�GROUPS�FELT�UNEASY�ABOUT�LEARNING�IN�3ECOND�,IFE�USING�GAMEBASED�LEARNING�AND�EMODULES��1���0��������	��4HERE
FORE��WHEN�BUILDING�GAMEBASED�LEARNING�IN�-56%S�CONTINUAL�REINFORCEMENT�AND�SUPPORT�SHOULD�BE�GIVEN�

0ERCEIVED�5SEFULNESS
4HIS�INVOLVES�BEHAVIORAL�ARISING�FROM�BELIEFS�ABOUT�THE�ADVANTAGES�OF�LEARNING�IN�3ECOND�,IFE�OR�VIA�EMODULES��2EGARDING
THE�THERAPEUTIC�EFFECT�OF�LEARNING�VIA�A�SPECIFIC�PLATFORM��ALL�PARTICIPANTS�IN�BOTH�GROUPS�DISAGREED�THAT�LEARNING�IN�3ECOND
,IFE�OR�VIA�EMODULES�RELAXES�THEM�SO�THAT�THEY�COULD�LEARN�BETTER��4HE�3ECOND�,IFE�GROUP�HAD�NEVER�ACCESSED�3ECOND�,IFE
BEFORE��AND�ALTHOUGH�A����MIN�INTRODUCTORY�SESSION�WAS�PROVIDED�AT�THE�BEGINNING�OF�THE�PILOT��IT�WAS�NOT�ENOUGH�FOR�THEM
TO�FAMILIARIZE�THEMSELVES�WITH�THE�ENVIRONMENT��)N�RELATION�TO�THE�EMODULE�GROUP��AGAIN�THIS�IS�SOMETHING�WORTH�EXPLORING
FURTHER�SINCE�INTERACTIVE�EMODULES�ARE�NORMALLY�VERY�WELL�RECEIVED�BY�THE�STUDENTS��(OWEVER��THIS�IS�A�LINEAR�VIRTUAL�PATIENT
DELIVERED�AS�AN�EMODULE�

4HE�3ECOND�,IFE�GROUP�WAS�MORE�SCEPTICAL�THAN�THE�EMODULE�GROUP�ABOUT�THE�INSTRUCTIONAL�POTENTIAL�OF�LEARNING�IN�3ECOND
,IFE��CONSIDERING�THAT�OTHER�MEANS��1����0��������	�PROVIDE�WHAT�CAN�BE�LEARNED�FROM�GAMEBASED�LEARNING�IN�3ECOND�,IFE�
4HE�3ECOND�,IFE�GROUP�PERCEIVED�LEARNING�IN�-56%S�NOT�AS�A�UNIQUE�LEARNING�AND�ENTER TAINING�EXPERIENCE��BUT�JUST�AS
ANOTHER�WAY�TO�LEARN�

)T�IS�INTERESTING�TO�NOTE�THAT�BOTH�GROUPS�CONSIDERED�LEARNING�EITHER�IN�3ECOND�,IFE�OR�VIA�EMODULE�AS�A�WAY�TO�ENHANCE�THE
LEARNING�EXPERIENCE�TO�A�DEGREE�THAT�JUSTIFIES�THE�EXTRA�EFFORT��1���0��������	��3UCH�DISPOSITION�SHOULD�BE�EXPLOITED��.EITHER
GROUP�AGREED�THAT�LEARNING�EITHER�IN�3ECOND�,IFE�OR�VIA�EMODULE�PROVIDES�MORE�INTERESTING�AND�IMAGINATIVE�WAYS�FOR�LEARN
ING��1����0���������	��$URING�THE�FOCUS�GROUP��THE�3ECOND�,IFE�GROUP�DISCUSSED�THE�FACT�THAT�THE�DELIVERY�OF�VIRTUAL�PATIENTS
VIA�A�-56%�MAY�REPLACE�CONTACT�WITH�REAL�PATIENTS��A�SITUATION�THAT�THEY�FOUND�UNCOMFORTABLE�

2EGARDING�PRODUCTIVITY��1����0���������	��THE�3ECOND�,IFE�GROUP�REGARDED�LEARNING�IN�3ECOND�,IFE�AS�A�LESS�EFFICIENT�AND
LESS�EFFECTIVE�LEARNING�EXPERIENCE�

0ERCEIVED�#ONTROL
0ERCEIVED�CONTROL�REFERS�TO�ONE�S�FEELINGS�AND�REACTIVE�BEHAVIORAL�WHILE�MANIPULATING�TECHNOLOGICAL�TOOLS��4HIS�INCLUDES�THE
ABILITY�TO�SELFTEACH�TASKRELATED�SKILLS��ACQUIRING�CONTROL�OVER�3ECOND�,IFE��AND�THE�DEGREE�OF�RELIANCE�ON�OTHERS��HELP�TO�EXE
CUTE�REQUESTED�TASKS�

4HE�EMODULE�GROUP�CLAIMED�MORE�COMPETENCE��1����0��������	��!CTIVITIES�FOR�THE�3ECOND�,IFE�GROUP�CAN�BE�PROVIDED
OFFERING�MORE�GUIDANCE�AND�SUPPORT�WHEN�FACING�PROBLEMS��2EGARDING�THE�SENSE�OF�CONTROL�WHEN�LEARNING�IN�3ECOND�,IFE
�1���0��������	��THE�3ECOND�,IFE�GROUP�FELT�MUCH�MORE�IN�CONTROL�OF�THE�VIRTUAL�ENVIRONMENT����������������	�AND�THUS�MORE

4ORO4ROCONIS��-ELLSTR�M��0ARTRIDGE��-EERAN��"ARRETT�AND�(IGHAM ���
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CAPABLE�OF�PERFORMING�THE�DEMANDED�ACTIONS��(OWEVER��MORE�FEEDBACK�AND�GUIDANCE�SHOULD�BE�PROVIDED�TO�MAKE�SURE�LEARN
ERS�ACCESSING�GAMEBASED�LEARNING�ACTIVITIES�FEEL�IN�CONTROL�AT�ALL�TIMES�

"EHAVIORAL�#OMPONENT
0OSITIVE�BEHAVIORAL�ARE�MANIFESTED�AS�WILLINGNESS�TO�USE�3ECOND�,IFE�FOR�LEARNING��.EGATIVE�BEHAVIORAL�INVOLVE�AVOIDANCE�TEN
DENCIES��"OTH�GROUPS�DECLARED�THAT�THEY�DO�NOT�AVOID�USING�3ECOND�,IFE�OR�EMODULES�FOR�LEARNING��1���0��������	��THERE
FORE�SHOWING�THEIR�DISPOSITION�TO�ENGAGE�IN�LEARNING�USING�BOTH�ENVIRONMENTS��!�GROUP�DIFFERENCE�WAS�OBTAINED�IN�RELATION
TO�AVOIDING�LEARNING�IF�IT�INVOLVES�USING�3ECOND�,IFE�OR�EMODULES��1����0��������	��)NTERESTINGLY��THE�EMODULE�GROUP�WAS
LESS�IN�FAVOR�OF�AVOIDING�USING�EMODULES�TO�LEARN�ABOUT�VIRTUAL�PATIENTS���������������	�THAN�THE�3ECOND�,IFE�GROUP��������
������	��4HIS�SHOWS�A�MORE�FAVORABLE�REACTION�TOWARDS�USING�3ECOND�,IFE�FOR�LEARNING�

2EGARDING�THEIR�WILLINGNESS�TO�USE�3ECOND�,IFE�OR�EMODULES�FOR�LEARNING�IF�THEY�ARE�TOLD�TO��BOTH�GROUPS�COMPLETELY�DIS
AGREED��7HEN�ASKED�IF�THEY�WILL�CONTINUE�TO�USE�3 ECOND�,IFE�OR�EMODULES�IN�THE�FUTURE��1����0��������	��BOTH�GROUPS
DECLARED�THAT�THEY�WOULD�NOT�ACCESS�VIRTUAL�PATIENTS�EITHER�IN�3ECOND�,IFE�OR�VIA�EMODULE�REGULARLY�FOR�LEARNING��4HIS�COULD
BE�EXPLAINED�AGAIN�BY�THE�FEEDBACK�RECEIVED�DURING�THE�FOCUS�GROUP�IN�WHICH�THE�STUDENTS�WERE�NOT�IN�FAVOR�OF�ACCESSING�VIR
TUAL�PATIENTS�AND�PREFERRED�DIRECT�CONTACT�WITH�REAL�PATIENTS�WHEN�POSSIBLE�

)S�4HERE�!NY�2ELATION�"ETWEEN�'AMING�#OMPETENCE�AND�!TTITUDE�4O�,EARNING�IN�3ECOND�,IFE�

4HERE�IS�SOME�EVIDENCE�OF�AN�ASSOCIATION�BETWEEN�GAMING�COMPETENCE�AND�GENDER�FOR�3ECOND�,IFE���0�������	�������������	
OF�FEMALES�ARE�HIGH�GAMERS��WHILE�THE�PROPORTION�OF�MALES�WHO�ARE�HIGH�GAMERS�IS�HIGHER��������������	��4HERE�IS�NO�EVI
DENCE�OF�AN�ASSOCIATION�BETWEEN�GAMING�COMPETENCE�AND�GENDER�FOR�EMODULE��0�������	�

)N�SUBSEQUENT�RESEARCH�PAPERS�THIS�PROJECT�WILL�FURTHER�EXPLORE�ANY�GENDERRELATED�DIFFERENCES�AND�SOCIAL�PROPENSITIES�THAT
MIGHT�EXIST�BETWEEN�HIGH�GAMERS�AND�LOW�GAMERS�IN�THEIR�APPROACHES�TO�GAMEBASED�LEARNING�IN�3ECOND�,IFE�

$ISCUSSION
,EARNING�IN�IMMERSIVE�WORLDS�IS�BEGINNING�TO�HAVE�A�WIDER�RANGE�OF�USES�AND�APPLICATIONS��$E�&REITAS�����	��3ECOND�,IFE�PROVIDES
A�SPACE�IN�WHICH�GAMES�CAN�BE�CREATED��AND�THE�INFRASTRUCTURE�FOR�THE�DESIGN�OF�OPENENDED��GAMEBASED�IMMERSIVE��$�EXPERIENCES�

4HE�LITERATURE�DEMONSTRATES�THAT�GAMEBASED�LEARNING�SHOWS�SOME�INITIAL�EVIDENCE�OF�ACCELERATING�LEARNING�AND�OF�SUPPORT
ING�THE�DEVELOPMENT�OF�HIGHERORDER�COGNITIVE�AND�THINKING�SKILLS��$E�&REITAS�AND�*ARVIS�����	��4HE�SURVEY�@ATTITUDE�TO�LEARN
ING�IN�3ECOND�,IFE�AND�VIA�EMODULE��IS�A�USEFUL�INSTRUMENT�FROM�A�PEDAGOGICAL�PERSPECTIVE�BECAUSE�IT�ADDRESSES�ATTITUDINAL
COMPONENTS��4HE�SURVEY�FINDINGS�HAVE�HELPED�TO�IDENTIFY�KEY�ELEMENTS�THAT�SHOULD�BE�LOOKED�AT�MORE�CAREFULLY�DURING�THE
DESIGN�OF�GAMEBASED�LEARNING�FOR�VIRTUAL�PATIENTS�IN�3ECOND�,IFE��4HESE�FINDINGS�HAVE�DRIVEN�THE�IMPLEMENTATION�OF�A�SERIES
OF�CHANGES�IN�THE�ORIGINAL�DESIGN��AIMING�TO�SUPPORT�LEARNERS�UNDER�THE�DIFFERENT�CATEGORICAL�VALUES�IDENTIFIED�IN�THE�SURVEY
�AFFECTIVE�COMPONENT��PERCEIVED�CONTROL��PERCEIVED�USEFULNESS�AND�BEHAVIOURAL�COMPONENT	�

"ASED�ON�THE�EVALUATION�AND�FINDINGS��THE�FOLLOWING�CAVEATS�ENCOUNTERED�IN�THIS�STUDY�ARE�HIGHLIGHTED�AND�GENERAL�RECOM
MENDATIONS�ARE�MADE�WHEN�IMPLEMENTING�GAMEBASED�LEARNING�FOR�THE�DELIVERY�OF�VIRTUAL�PATIENTS�IN�3ECOND�,IFE�

s�'ENERAL�FEEDBACK�AND�GUIDANCE�FOR�CYCLICAL�CONTENT�SHOULD�BE�PROVIDED�AT�ALL�TIMES�FOR�STUDENTS�ACCESSING�GAMEBASED�ACTIV
ITIES�FOR�VIRTUAL�PATIENTS�IN�3ECOND�,IFE��)T�IS�SUGGESTED�THAT�A�@BADGE��BE�PROVIDED�FOR�LEARNERS�AT�THE�BEGINNING�OF�THE�ACTIV
ITY��WHICH�THEY�CAN�WEAR�AND�BY�WHICH�THEY�CAN�RECEIVE�FEEDBACK�FROM�THE�SYSTEM��&EEDBACK�WILL�BE�DELIVERED�TO�THE�STUDENT

$ESIGNING�'AME"ASED�,EARNING�!CTIVITIES�FOR�6IRTUAL�0ATIENTS�IN�3ECOND�,IFE���
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IF�THEY�HAVE�NOT�CARRIED�OUT�ANY�ACTIVITY�FOR�THE�LAST���MINUTES��4HE�FEEDBACK�WILL�INFORM�THE�STUDENTS�ABOUT�THE�PATIENT�THEY
LAST�TREATED�AND�THE�LAST�ACTIVITY�CARRIED�OUT�ON�THAT�PATIENT�

s�@$EMANDED�FEEDBACK��FOR�CYCLICAL�CONTENT�SHOULD�ALSO�BE�PROVIDED�BY�THE�PATIENT�S�AREA��4HE�STUDENT�SHOULD�BE�ABLE�TO�CLICK�
ON�A�@#HECK�STATUS��SIGN�AND�RECEIVE�FEEDBACK�ON�WHERE�THEY�WERE�THE�LAST�TIME�THEY�ACCESSED�THE�PATIENT�
s�2EGARDING�CONTROL�OVER�THE�ACTIVITY��IT�WOULD�BE�USEFUL�TO�PROVIDE�A�@2ESET��BUTTON�WHICH�THE�STUDENTS�COULD�ACCESS�TO�RESET�
THE�VIRTUAL�PATIENT�ACTIVITY�IN�CASE�THEY�WANTED�TO�START�ALL�OVER�AGAIN�AND�THEREFORE�HAVE�MORE�CONTROL�OVER�THE�ACTIVITY�
s�3OME�LIMITATIONS�IN�TERMS�OF�SPACE�WERE�FOUND�WHEN�THE�STUDENTS�WERE�ALL�TRYING�TO�ACCESS�THE�SAME�VIRTUAL�PATIENT�IN�THE�
VIRTUAL�HOSPITAL��)T�IS�IMPORTANT�TO�TAKE�INTO�ACCOUNT�THE�NUMBER�OF�POTENTIAL�USERS�EXPECTED�TO�INTERACT�WITHIN�A�SPECIFIC�
ENVIRONMENT�IN�3ECOND�,IFE�AND�THEREFORE�DESIGN�THE�ENVIRONMENT�ACCORDINGLY�
s�)T�IS�SUGGESTED�THAT�THE�VIRTUAL�PATIENT�AREA�BE�DESIGNED�TO�BE�AS�SPACIOUS�AS�POSSIBLE�IN�ORDER�TO�ACCOMMODATE�SEVERAL�AVATARS�
ACCESSING�THE�VIRTUAL�PATIENT�AT�THE�SAME�TIME�
s�)T�IS�SUGGESTED�INDIVIDUAL�FEEDBACK�BE�RESTRICTED�TO�NOTECARDS�OR�INDIVIDUAL�TEXT�MESSAGES�IN�ORDER�TO�AVOID�CONGESTION�OF�
THE�GENERAL�CHAT�TEXT�WINDOW�AND�THUS�REDUCE�CONFUSION�AMONG�THE�STUDENTS�
s�-ORE�GUIDANCE�SHOULD�BE�PROVIDED�WITHIN�THE�MESSAGES�DELIVERED�WHEN�LEARNERS�ARE�NOT�DOING�THE�RIGHT�THING�
s�)T�IS�WORTH�POINTING�OUT�THAT�ALTHOUGH�A�HIGH�PERCENTAGE�OF�THE�STUDENTS�IN�THE�3ECOND�,IFE�GROUP�WERE�HIGH�GAMERS��THEY�STILL�
FOUND�PROBLEMS�NAVIGATING�IN�3ECOND�,IFE��)T�IS�IMPORTANT�TO�KEEP�IN�MIND�THAT�THE�INTERFACE�OFFERED�IN�3ECOND�,IFE�IS�UNIQUE��
4HE�TRADITIONAL�NAVIGATIONAL�FUNCTIONS�OFFERED�IN�CURRENT�WEB�BROWSERS�ARE�VERY�DIFFERENT�FROM�THE�ONES�AVAILABLE�IN�3ECOND�,IFE�
s�)T�IS�RECOMMENDED�THAT�THE�STUDY�ENSURE�THAT�THE�STUDENTS�ARE�EXPOSED�TO�3ECOND�,IFE�FOR�AT�LEAST���HOURS�BEFORE�ENGAGING�
IN�ANY�LEARNING�ACTIVITY�IN�THIS�ENVIRONMENT�

)T�IS�IMPORTANT�TO�HIGHLIGHT�THE�FACT�THAT�FOLLOWING�THE�FOURDIMENSIONAL�FRAMEWORK�AND�DEVELOPMENT�PROCESS�DISCUSSED�IN�THIS
PAPER�HAS�HELPED�WITH�THE�IMPLEMENTATION�OF�THE�LEARNING�OUTCOMES�ORIGINALLY�PROPOSED�FOR�THE�DELIVERY�OF�GAMEBASED�LEARNING�FOR�A
VIRTUAL�PATIENT�IN�THE�AREA�OF�RESPIRATORY�MEDICINE��4HE�PILOT�STUDY�CARRIED�OUT�HAS�BEEN�EXTREMELY�IMPORTANT�IN�THE�EVALUATION�OF�STU�
DENTS��ATTITUDES�TOWARDS�LEARNING�USING�THIS�DELIVERY�MODE��4HE�FEEDBACK�RECEIVED�HAS�INFORMED�THE�DEVELOPMENT�OF�0HASE�))��WHICH
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)T�IS�WORTH�POINTING�OUT�THAT�AFTER�IMPLEMENTING�THE�CHANGES�DRIVEN�BY�THE�FEEDBACK�RECEIVED�FROM�THIS�EVALUATION��FURTHER
ANALYSIS�HAS�TO�BE�CARRIED�OUT�IN�ORDER�TO�CONTINUE�EVALUATING�ATTITUDES�TOWARDS�GAMEBASED�LEARNING�FOR�THE�DELIVERY�OF�THE
POTENTIAL�NEXT�GENERATION�OF�VIRTUAL�PATIENTS�
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)NTRODUCTION
7ARFIGHTERS�FACE�STRESSORS�SUCH�AS�UNCERTAINTY��LONG�WORK�HOURS��SLEEP�DEPRIVATION��INFORMATION�OVERLOAD��RISK�OF�DEATH�OR�DIS
EASE��ETC���#AMPBELL��2ITZER��6ALENTINE����'IFFORD�������,UKEY��3TETZ����2OMANO������	���3TETZ�ET�AL�������	�FOUND�THAT�IN
������N��������	��STRESS�AND�DEPRESSION�WERE�THE�MAIN�REASONS�WHY����OF�WARFIGHTERS�DURING�/PERATION�%NDURING�&REEDOM
�/%&	�AND����DUR ING�/PERATION�) RAQI�&REEDOM��/)&	�WER E�MEDIC ALLY�E VACUATED�FROM�THEATER���(OGE ��#ASTRO��-ESSER�
-C'URK��#OTTING��AND�+OFFMAN������	�REPORTED�THAT�APPROXIMATELY����PERCENT�OF�WARFIGHTERS�RETURNING�FROM�)RAQ�AND���
PERCENT�RETURNING�FROM�!FGHANISTAN�SCREENED�POSITIVE�ON�STRESSRELATED�MEASURES��(OGE��!UCHTERLONI��AND�-ILLIKEN������	
ALSO�SUGGESTED�THAT���IN����5 �3��)RAQ�VETERANS�SUFFER�FROM�SOME�TYPE�OF�STRESS�DISORDER��4HIS�INCREASED�STRESS�TO�SOLDIERS�HAS
LED�TO�A�INCR EASED�RATE�OF�SUICIDE�AMONG�THE�SOLDIERS� �!CCORDING�TO�THE�!RMY�3 UICIDE�%VENT�2EPOR T�THAT�WAS�PUBLISHED�IN
������THE�RATE�OF�SUICIDES�IN�������������PER��������	�WAS�THE�HIGHEST�SINCE������ �WHILE�THE�HISTORICAL�AVERAGE�FOR�SUICIDES
HAS�BEEN�AROUND����PER���������SOLDIERS�� 9OSICK�����	���4HE�3OLDIER�SUICIDE�RATES�HAVE�VAR IED�SINCE�THE�OPERATIONS�IN�) RAQ
INITIATED�IN�������THE�SUICIDE�RATES�PER���������IN�����������	� �����������	��AND������������ �P����	�WERE�HIGHER�THAN�THE
��YEAR�AVERAGE�OF�THE�5�3��!RMY�������PER��������	��WHILE�IN����������	�THE�RATE�WAS�LOWER�THAN�THE�AVERAGE��#ASTRO�����	���

7HILE�3TETZ��MAIN�AUTHOR	�WAS�DEPLOYED�TO�)RAQ�IN�������SHE�OBSERVED�THAT�THE�MILITARY�CONTINUES�TO�FACE�SIGNIFICANT�CHAL
LENGES�IN�ITS�EFFORTS�TO�PREVENT�AND�HEAL�COMBAT�STRESS�CASUALTIES���3OME�POTENTIAL�REASONS�BEING��WARFIGHTERS�AND�THEIR�ORGAN
IZATIONS��hUNITSv	�EITHER�FAIL�TO�R ECOGNIZE�OR�DENY�COMBAT�STR ESS�AS�A�R EADINESS�PROBLEM��LACK�OF�ENOUGH�DEPLOYED�RESOURCES
TO�HELP�PREVENT�AND�TREAT�COMBAT�STRESS��LACK�OF�RAPID�ACCESS�TO�COMBAT�STR ESS�HELP��ETC�

���

#/-"!4�3#%.!2)/3�!.$�2%,!8!4)/.�42!).).'�
4/�(!2$%.�-%$)#3�!'!).34�342%33

-ELBA�#��3TETZ���#HRIS�0��,ONG����"RENDA�+��7IEDERHOLD�Á�AND��$AVID�$��4URNER�

* O U R N A L � O F �# Y B E R4H E R A P Y � 2EH A B I L I T A T I O N
&A L L � � � � � � � 6O L UME � � � � ) S S U E � �
Ú �6 I R T U A L � 2 E A L I T Y �-ED I C A L � ) N S T I T U T E

6IRTUAL�2EALITY3TRESS�)NOCULATION�4RAINING��623)4	�IS�A�TECHNIQUE�DESIGNED�TO�MITIGATE�THE�NEGATIVE�EFFECTS�OF
PSYCHOLOGICAL�STRESSORS���4HIS�STUDY�WAS�DESIGNED�TO�EXAMINE�THE�USEFULNESS�OF�623)4�TO�INCREASE�LEVELS�OF�STRESS�IN
MEDICAL�MILITAR Y�PERSONNEL���7E�EXAMINED�THE�PSY CHOLOGICAL�STRESS�LEVELS�IN����PAR TICIPANTS�THAT�WER E�EITHER�IN�A
GROUP�TO�PRACTICE�COMBAT�MEDICAL�SKILLS�WITH�VIRTUAL�SCENARIOS�ONLY��OR�PRACTICING�RELAXATION�TECHNIQUES�ONLY��BOTH��OR
NEITHER���7E�OBSERVED�HIGHER�LEVELS�OF�HOSTILITY�IN�THE�62�GROUP�THAN�IN�THE�R EST���!LSO��THOSE�PRACTICING�RELAXATION
TECHNIQUES�WHILE�EXPOSED�TO�THE�62�GAMES�SHOWED�HIGHER�LEVELS�OF��SENSATIONSEEKING���)NTERESTINGLY��FURTHER�ANALY
SES�SHOWED�HIGHER�LEVELS�OF�BOTH�ANXIET Y�AND�DYSPHORIA�IN�THOSE�PREVIOUSLY�DEPLOYED�THAT�PARTICIPATED�EITHER�IN�THE
62�OR�THE�RELAXATION�GROUP���/UR�RESULTS�SUGGEST�THAT�EXPOSURE�TO�62�SCENARIOS�WHERE�TO�PRACTICE�MEDICAL�SKILLS�IS�A
PROMISING�WAY�TO�PREPARE�WARFIGHTERS�FOR�COMBAT�STRESS�

#ORRESPONDING�!UTHOR��
-!*�-ELBA�3TETZ��0H�$���2ESEARCH�$IRECTOR��0SYCHOLOGY�$EPARTMENT��4RIPLER�!RMY�-EDICAL�#ENTER��(AWAII
4EL�����������������
-ELBA�3TETZ US�ARMY�MIL

�5NITED�3TATES�!RMY�!EROMEDICAL�2ESEARCH�,ABORATORY��&ORT�2UCKER��!LABAMA
Á6IRTUAL�2EALITY�-EDICAL�#ENTER��3AN�$IEGO��#ALIFORNIA

4HE�VIEWS�EXPRESSED�IN�THIS�ARTICLE�ARE�THOSE�OF�THE�AUTHORS�AND�DO�NOT�NECESSARILY�REPRESENT�THE�OFFICIAL�POLICY�OR�POSITION�OF�THE�$EPARTMENT�OF�$EFENSE���4HIS
PROJECT�WAS�FUNDED�THROUGH�THE�!RMY�-EDICAL�$EPARTMENT�!DVANCED�-EDICAL�4ECHNOLOGY�)NITIATIVE��4ELEMEDICINE�AND�!DVANCED�4ECHNOLOGY�2ESEARCH�#EN
TER��4!42#	��53�!RMY�-EDICAL�2ESEARCH�AND�-ATERIEL�#OMMAND��&ORT�$ETRICK��-$���4!42#�HAS�BEEN�INVOLVED�IN�MANY�PARTNERSHIPS�WITH�UNIVERSITIES�AND
FEDERAL�AGENCIES�SUPPORTING�WELL�OVER�����RESEARCH�PROJECTS�
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!N�EXAMPLE�OF�A�TOOL�WIDEL Y�USED�TO�TREAT�COMBAT�STRESS�IS�THE�#R ITICAL�)NCIDENT�3TRESS�$EBRIEFING��#)3$	���4HE�#)3$�IS
TYPICALLY�USED�AFTER�WARFIGHTERS�HAVE�BEEN�EXPOSED�TO�A�TRAUMATIC�EVENT��E�G���DEATH�OF�A�COMRADE	���)T�IS�DESIGNED�TO�DIFFUSE
OR�PREVENT�THE�LATER�DEVELOPMENT�OF�ACUTE�AND�CHR ONIC�STRESS�REACTIONS�TO�TRAUMATIC�STRESSORS���(OWEVER��#)3$�S�EFFECTIVE
NESS�FOR�REMEDIATING�COMBAT�STRESS�INJURIES�HAS�RECEIVED�MIXED�AND�LIMITED�EMPIRICAL�SUPPORT��+AVANAGH������	���!LSO��ONLY
���PERCENT�OF�THOSE�INDIVIDUALS�WHO�UNDERGO�AND�COMPLETE�PSY CHOTHERAPY�WILL�BE�E VER�CLASSIFIED�AS� hIMPROVEDv��"RADLEY�
'REENE��2USS��$UTRA��AND�7ESTEN������	���/N�THE�OTHER�HAND��THERE�ARE�OTHER�TECHNIQUES�TO�COPE�WITH�COMBAT�STRESS�INCLUD
ING�THE�USE�OF�MOBILE�PHONES�AND�OTHER�MOBILE�TECHNOLOGIES� ��)N�A�AR TICLE�BY�2IVA�ET�AL�� �THE�USE�OF�MOBILE�NARRATIVES�MAY
BE�USED�TO�IMPROVE�THE�MOOD�AND�THE�STATE�OF�THE�SOLDIER�WHEN�A�SPECIFIC�THERAPEUTIC�PR OTOCOL�IS�COMBINED�WITH�THE�TREAT
MENT��2IVA�ET�AL�������	�3IMILARLY��PSYCHOTROPIC�MEDICATIONS�SUCH�AS�SELECTIVE�SEROTONIN�REUPTAKE�INHIBITORS�RARELY�YIELD�BET
TER�THAN�A����PER CENT�REDUCTION�IN�THE�#LINICIAN!DMINISTERED�043$�3CALE�SCORES���4HAT�IS��MOST�PATIENTS�WHO�USE�THESE
MEDICATIONS�CONTINUE�TO�MEET�THE�CRITERIA�FOR�043$�AT�THE�END�OF�THEIR�TREATMENT�TRIAL��(AMNER��2OBERT����&RUEH������	���

$UE�TO�BOTH�THE�INCREASING�INCIDENCE�OF�COMBAT�STRESS�INJURIES�AND�THE�LIMITED�EFFECTIVENESS�OF�CURRENT�POSTSTRESS�EXPOSURE
TREATMENTS��THE�$EPARTMENT�OF�$EFENSE��$/$	�IS�SEEKING�METHODS�THAT�C AN�BE�APPLIED�TO�MITIGATE�THE�NEGATIVE�PSY CHO
LOGICAL�REACTIONS�THAT�WAR FIGHTERS�HAVE�TO�THE�STR ESSORS�OF�COMBAT� ��4HEREFORE��THE�PR ESENT�STUDY�WAS�DESIGNED�TO�ANSWER
$/$�S�C ALL�FOR�VIABLE�PR EVENTION�STRATEGIES�BY�EXAMINING�THE�EFFIC ACY�OF�VIR TUAL�REALITY�� 62	�STRESS�INOCULATION�TRAINING
�623)4	�AS�A�METHOD�TO�HARDEN�SOLDIERS�AGAINST�THE�STR ESSORS�THE�WILL�ENCOUNTER�ON�THE�BATTLEFIELD� ��

6IRTUAL�2EALITY�3TRESS�)NOCULATION
4HE�FOUNDATION�OF�3) 4�DATES�BAC K�TO�7OLPE��"RADY��3ERBER��!GRAS��AND�,IBERMAN������	�WOR K�ON�COGNITIVE�BEHAVIORAL
STRESSCOPING�TRAINING���4HE�MAIN�PREMISE�IS�THAT�A�CONTR OLLED�PREEXPOSURE�TO�A�PAR TICULAR�STRESSOR�CAN�BE�APPLIED�IN�WAY S
THAT�WILL�REDUCE�A�POTENTIAL�NEGATIVE�PSY CHOLOGICAL�IMPACT���/VER�TIME��A�REPETITIVE�EXPOSURE�TO�A�PAR TICULAR�STRESSOR�WOULD
HARDEN�OR�PSYCHOLOGICALLY�hINOCULATEv�AN�INDIVIDUAL�TO�THAT�PARTICULAR�STRESS�STIMULUS���4HAT�IS��IN�ORDER�FOR�EXPOSURE�TO�A�PAR
TICULAR�STRESSOR�TO�PRODUCE�AN�INOCULATION�EFFECT� �STRESSORS�MUST�FIRST�PRODUCE�A�NEGATIVE�PSY CHOLOGICAL�REACTION�SUCH�AS�AN
INCREASE�IN�PER CEIVED�PSYCHOLOGICAL�STRESS�OR�NEGATIVE�AFFECT� � �3)4�CAN�BE�ACCOMPLISHED�THR OUGH�GRADUAL��CONTROLLED�AND
REPEATED�EXPOSURE�TO�A�STRESSOR�WITH�THE�GOAL�OF�DESENSITIZING�OR� hINOCULATINGv�AN�INDIVIDUAL�AGAINST�A�STIMULI�THAT�NORMAL
LY�CAUSES�PANIC�OR�A�hFIGHT�OR�FLIGHTv�RESPONSE�FROM�THE�INDIVIDUAL��7IEDERHOLD���7IEDERHOLD�����	��

3)4�HAS�BEEN�STUDIED�EXTENSIVEL Y�AND�APPEARS�TO�R EDUCE�NEGATIVE�R EACTIONS�TO�STR ESSORS�PR IOR�TO�AND�DUR ING�PERFORMANCE
�3TAHL������	���&OR�EXAMPLE��3AUNDERS��$RISKELL��*OHNSTON��AND�3ALAS�������	�CONDUCTED�A�METAANAL YSIS�OF�3)4�STUDIES�TO
DETERMINE�THE�EFFECT�OF�SUCH�TRAINING�ON�SUBJECTIVE��ANXIET Y	�AND�OBJECTIVE��PERFORMANCE	�MEASURES���4HEY�FOUND�A�STR ONG
OVERALL�EFFECT�FOR�3)4�REDUCING�PERFORMANCE�ANXIETY�RESULTING�FROM�ENGAGING�IN�A�SPECIFIC�TASK� �4HEY�ALSO�FOUND�A�MODER
ATE�EFFECT�FOR�REDUCING�STATE�ANXIETY��ANXIETY�THAT�IS�NOT�NECESSARILY�TASKRELATED	�AND�INCREASING�PERFORMANCE���7IEDERHOLD�
"ULLINGER�AND�7IEDERHOLD������	�AND�OTHERS�HAVE�ALSO�DISPLAYED�HO W�VIRTUAL�REALITY�TECHNOLOGIES�CAN�BE�USED�TO�MITIGATE
THE�NEGATIVE�EFFECTS�OF�STRESS�INJURIES�AND�POSTTRAUMATIC�STRESS�DISORDER��043$	����

7ITH�RECENT�ADVANCES�IN�VIR TUAL�REALITY��62	��SPECIFIC�STRESSORS�CAN�BE�SYSTEMATICALLY�ADDED�TO�VIR TUAL�REALITY�ENVIRONMENTS
TO�INCREASE�THE�PERCEIVED�REALISM�OR�hVIVIDNESSv�OF�THE�EXPERIENCE���
4HEREFORE��623)4�IS�A�SPECIFIC�FORM�OF� 623)4�THAT�UTILIZES�62�TECHNOLOGIES�TO�CONTROL�INDIVIDUAL�S�EXPOSURE�TO�PARTIC
ULAR�STRESSORS���-ANY�CLINICIANS�USE�623)4�TO�EXPOSE�INDIVIDUALS�TO�STRESSORS�IN�WAYS�THAT�ENABLE�THEM�TO�ADAPT��LEARN�HOW
TO�COPE��AND�BECOME�PSYCHOLOGICALLY�hHARDENENED�v��

-ILITARY�PERSONNEL�CAN�EASILY�TRAIN�IN�VIR TUAL�ENVIRONMENTS��E�G���)RAQI�VILLAGE��A�SHOOT�HOUSE ��OR�A�SHIP	�WHER E�SIMULATIONS
ARE�VIEWED�ON�A�DESKTOP�COMPUTER ��OR�LAPTOP�COMPUTER ��THROUGH�A�HEADMOUNTED�DISPLAY ��OR�AS�A���OR��WALL�COMPUTER

#OMBAT�3CENARIOS�AND�2ELAXATION�4RAINING�TO�(ARDEN�-EDICS�!GAINST�3 TRESS���
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AUTOMATED�VIRTUAL�ENVIRONMENT�PROJECTION�SYSTEM��7IEDERHOLD���7IEDERHOLD�����B	���4HE�TRAINING�IS�E VENTUALLY�TRANS
FERRED�TO�REALWORLD�EXERCISES�DESIGNED�SPECIFICALLY�FOR�TACTICAL�TRAINING��7HILE�MORE�TRADITIONAL�COGNITIVEBEHAVIORAL�TRAIN
ING�3)4�HAS�BEEN�IMPLEMENTED�IN�MILITARY��MEDICAL��AND�OTHERS�SETTINGS��623)4�OFFERS�POTENTIALLY�A�POTENTIALLY�VERY�EFFEC
TIVE�WAY�TO�PREVENT�MENTAL�HEALTH�PROBLEMS��THEREBY�SAVING�WARFIGHTERS�AND�THEIR�FAMILIES�THE�PAIN�OF�PSYCHIATRIC�ILLNESS�AND
ALSO�SAVING�THE�TAXPAYERS�THE�COST�OF�PSY CHIATRIC�TREATMENT�

623)4�!ND�2ELAXATION�4ECHNIQUES
2ELAXATION�TECHNIQUES�CAN�HELP�INDIVIDUALS�COPE�WITH�STRESS���4WO�OF�THESE�TECHNIQUES�ARE��h0ROGRESSIVE�-USCLE�2ELAXATIONv
�0-2	�AND�#ONTROLLED�"REATHING��#"	���0-2�HAS�BEEN�THOROUGHLY�RESEARCHED�AND�DOCUMENTED�AS�AN�EFFECTIVE�TOOL�FOR�A
WIDE�RANGE�OF�DISORDERS� ��-UCH�OF�THE�R ESEARCH�AND�PRACTICE�IS�BASED�ON�THE�WOR K�OF�$R��%DMUND�*ACOBSON�BEGINNING�IN
THE�����S���)T�HAS�BEEN�APPLIED�TO�HELP�PATIENTS�DEAL�WITH�NUMEROUS�MEDICAL�AND�PSYCHOLOGICAL�APPLICATIONS�SINCE�IT�CAN�HELP
REDUCE�GENERALIZ ED�AUTONOMIC�AR OUSAL�AND�POSITIVEL Y�ALTER�COGNITIVE�EFFECTS��E�G ���DISTRACTION�FR OM�PAIN	���3 OME�OF�THESE
APPLICATIONS�ARE��ANXIET Y�DISORDERS��/ST��� 7ESTLING������	��HYPERTENSION�AND�COR ONARY�AR TERY�DISEASE��!LEXANDER�ET�AL��
����	��INSOMNIA��,ACKS���-ORIN������	��DEPRESSION��(ARTE��%IFERT����3MITH��������-ARCOTTE������	��AND�ACUTE�PAIN��,ANG
ET�AL�������	���4HE�RATIONALE�BEHIND�0-2�IS�THAT�INDIVIDUALS�M UST�REFOCUS�THEIR�EXPER IENCED�TENSION�TO�THEIR�BIG�M USCLE
GROUPS���)NDIVIDUALS�ARE�TYPICALLY�ASKED�TO�TENSE�THEIR�MUSCLES�STARTING�AT�THEIR�TOES�AND�PROCEEDING�ALL�THE�WAY�TO�THEIR�FACES�
!T�EACH�MUSCLE�GROUP�PARTICIPANTS�WILL�SPEND�A�FEW�SECONDS�TIGHTENING�AND�RELAXING��
7HEN�INDIVIDUALS�GET�ANXIOUS� �THEY�ALSO�TEND�TO�BR EATHE�SHALLOWLY��USING�THEIR�UPPER�CHEST�M USCLES�INSTEAD�OF�THEIR
DIAPHRAGMS���2HYTHM�FORMULAS�THAT�INVOLVE�BREATHING�AT�SIX�BREATHS�PER�MINUTE�INDUCE�FAVORABLE�PSYCHOLOGICAL�AND�POS
SIBLY�PHYSIOLOGICAL�EFFECTS���#"�IS�A�RELAXATION�TECHNIQUE�THAT�CAN�TAKE�FROM�SECONDS�TO�MINUTES���)NDIVIDUALS�ARE�TYPICAL
LY�ASKED�TO�INHALE�THR OUGH�THEIR�NOSES�FOR�A�FE W�SECONDS� �HOLD�MOMENTAR ILY��AND�THEN�EXHALE�SLO WLY�THR OUGH�THEIR
MOUTHS���#"�CAN�HELP�RELIEVE�ANXIETY�AS�WELL�AS�IMPROVE�CIRCULATION��CONCENTRATION�AND�DIGESTION��4HIS�TECHNIQUE�CAN�BE
EASILY�INCORPORATED�TO�THIS�PROCESS�BY�ASKING�INDIVIDUALS�TO�TENSE�MUSCLES�WHILE�INHALING�AND�RELEASING�THE�BODY�TENSION
WHILE�EXHALING��

)N�OUR�PRESENT�STUDY��WE�BUILD�FROM�PREVIOUS�RESEARCH�AND�INVESTIGATE�WHETHER�623)4�MAY�BE�USED�TO�INOCULATE�MEDIC AL
SERVICE�MEMBERS�AGAINST�COMBAT�STR ESS���7E�SPECIFICALLY�EXAMINED�WHETHER�INDIVIDUALS�EXPOSED�TO� 623)4�WOULD�EXHIBIT
INCREASED�LEVELS�OF�PSYCHOLOGICAL�STRESS�

-ETHOD
0ARTICIPANTS
/UR�SAMPLE�WAS�COMPOSED�OF����VOLUNTEERS�WHO�WERE�ATTENDING�A�COMBAT�MEDICAL�CLASS���������E�G���&LIGHT�-EDIC��*OINT�%N
ROUTE�#ARE�#OURSE��2ANGER�&IRST�2ESPONDER	�AT�EITHER�&ORT�2UCKER��!,��&ORT�$RUM��.9��OR�&ORT�"ENNING��'!�

$ESIGN��62�!ND�#OPING�4RAINING�3ESSIONS
/UR�62�SCENARIOS�GAMES�WERE�CREATED�BY�THE�6IRTUAL�2EALITY�-EDICAL�#ENTER��62-#	���/NE�OF�THE�SCENAR IOS�WAS�CALLED
h#OMBAT�-EDIC�v��)N�THIS�ENVIRONMENT�hMEDICSv��USED�LOOSELY�THROUGHOUT�THIS�MANUSCRIPT�TO�FURTHER�GROUP�OUR�WHOLE�SAM
PLE�COMPOSED�OF�NURSES��PARAMEDICS��PHYSICIAN�ASSISTANTS��ETC�	�HAD�TO�DECIDE�WHEN�TO�SHOOT�AND�WHEN�TO�TR EAT���4HEY�ONLY
HAD�ABOUT�THREE�MINUTES�TO�TRIAGE��TREAT�CASUALTIES�ON�GROUND��ADMINISTER�INTRAVENOUS�FLUIDS��MORPHINE��CHEST�SEALS��AND�CALL
FOR�-%$%6!#�HELP���4HE�OTHER�SCENAR IO��DESIGNED�SPECIFIC ALLY�FOR�OUR�STUDY ��WAS�THE� h&LIGHT�-EDIC�v��)N�THIS�SCENAR IO�
PARTICIPANTS�HAD�TO�TREAT�A�SIMILAR�CASUALTY�BUT�INSIDE�A�HELICOPTER�THAT�WAS�FACING�TURBULENCE�AND�ON�ITS�WAY�TO�THE�NEXT�LEVEL
OF�CARE��E�G���MEDICAL�FACILITY	���/ UR�COPING�SESSIONS�CONSISTED�OF�A�R ESEARCH�STAFF�ASKING�SELECTED�PAR TICIPANTS��SEE�DESIGN
BELOW	�TO�EITHER�BR EATHE�OR�TENSE�A�BODY�PAR T�PER�OUR�0-2�AND�#"�TECHNIQUES� ��0 ARTICIPANTS�WERE�INSIDE�A�NOISEPR OOF
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CHAMBER��IN�THE�DARK��AND�WEARING�A�HEAD�MOUNTED�DISPLAY�WHILE�BEING�GUIDED�AND�MONITOR ED�EXTERNALLY��SEE�&IGURE��	�

3INCE�WE�DEPENDED�ON�STUDENTS��AVAILABILITY�TO�PARTICIPATE�IN�OUR�STUDY��WE�WERE�ONLY�ABLE�TO�PSEUDORANDOMLY�ASSIGN�THEM
TO�EITHER�THE�CONTROL�OR�ONE�OF�THE�EXPER IMENTAL�GROUPS��AS�DEFINED�BELOW�

���62�'ROUP����MEDICS�PARTICIPATED�ONLY�IN�EITHER�TWO�OR�FOUR�62�SESSIONS��
���#4�'ROUP����MEDICS�PARTICIPATED�IN�EITHER�TWO�OR�FOUR�#4�SESSIONS� �
���#462�'ROUP����MEDICS�PARTICIPATED�IN�A�COMBINATION�OF�A�#4�AND�A� 62�SESSION�
���#ONTROL���MEDICS�DID�NOT�PAR TICIPATE�IN�ANY�SESSION��

-EASURES
4O�HELP�ENSUR E�THAT�INDIVIDUALS�WHO�PAR TICIPATED�IN�THIS�STUDY�WER E�IN�GOOD�PH YSICAL�HEALTH��WE�MEASUR E�THE�BASAL�BODY
TEMPERATURE�OF�ALL�PAR TICIPANTS���/NL Y�THOSE�VOLUNTEERS�WHO�SH OWED�NORMAL�ORAL�TEMPERATUR E��E�G���TEMPERATURE�BETWEEN
�����AND������DEGREES�&AHRENHEIT��SEE�3HOEMAKER������	�WERE�ALLOWED�TO�PARTICIPATE���!LSO�ENSURE�THAT�INDIVIDUALS�MAIN
TAINED�A�LO W�LEVEL�OF�BASELINE�STR ESS��WE�PR ESCREENED�PAR TICIPANTS�USING�THE� h0OST�4RAUMATIC�3TRESS�$ISORDER�#HEC KLISTn
-ILITARYv�VERSION��0#,-	�BY��7EATHERS��(USKA����+EANE������	���4HE�0#,-�IS�A�WIDELY�USED��SELFADMINISTERED�OBJEC
TIVE�QUESTIONNAIR E�WITH����QUESTIONS�ASSESSING�TRAUMAR ELATED�STR ESS���2ESPONSE�OPTIONS�RANGE�FR OM����NOT�AT�ALL	�TO��
�EXTREMELY	�WITH�THE�HIGHER�NUMBERS�INDIC ATING�GREATER�STRESS���/NLY�THE�VOLUNTEERS�SHOWING�LOW�STRESS�SYMPTOMS�ON�THE
0#,-��SCORES�LESS�THAN���AND���ON�EACH�ITEM	�WER E�ALLOWED�TO�PARTICIPATE�IN�OUR�STUDY�

&URTHERMORE��TO�ENSURE�THAT�INDIVIDUALS�EXPOSED�TO�THE�VIRTUAL�REALITY�SCENARIOS�DID�NOT�EXHIBIT�INCREASED�LEVELS�OF�STRESS�DUE
TO�PHYSICAL�PROBLEMS�RELATED�TO�THEIR�EXPOSUR E�TO�THE�VIR TUAL�REALITY�SCENARIOS��WE�ASKED�PAR TICIPANTS�EXPOSED�623)4�TO
COMPLETE�THE� h3IMULATOR�3 ICKNESS�1 UESTIONNAIREv��331	� �� 4HE�331�WAS�DE VELOPED�BY�+ENNEDY ��, ANE��"ER BAUM��AND
,ILIENTHAL������	�TO�QUANTIFY�THE�TYPE�AND�MAGNITUDE�OF�SYMPTOMS�SPECIFICALLY�RELATED�TO�FLIGHT�SIMULATION���#URRENTLY��THE
331�IS�ALSO�SOMETIMES�USED�TO�MEASUR E�SY MPTOMS�OF�C YBERSICKNESS���#Y BERSICKNESS��SEE� 7IEDERHOLD��2IZZ O���
7IEDERHOLD������	�CAN�BE�DESCRIBED�AS�A�CLUSTER�OF�SYMPTOMS�THAT�ARE�SIMILAR�TO�MOTION�SICKNESS���4HESE�SYMPTOMS�COULD
RESULT�FROM�EXPOSURE�TO�VIRTUAL�ENVIRONMENTS���3OME�OF�THESE�SYMPTOMS�OF�ARE��DISORIENTATION��NAUSEA��DIZZINESS��HEADACHE�
BLURRED�VISION�AND�VECTION��FEELING�OF�MO VING�THROUGH�SPACE	���4HE�331�ANAL YZES�SIMULATOR�SICKNESS�BY�BR EAKING�IT�INTO
THREE�COMPONENTS��NAUSEA��OCULOMETER��AND�DISORIENTATION��4HE�QUESTIONNAIRE�HAS����ITEMS�MEASURED�ON�A��POINT�SCALE�OF
���NONE	�����SLIGHT	�����MODERATE	�AND����SEVERE	�THAT�ALLOWED�PARTICIPANTS�TO�INDICATE�THE�DEGREE�TO�WHICH�THEY�EXPERIENCED
EACH�SYMPTOM�����

7E�EXAMINED�THEIR�LEVELS�OF�PSYCHOLOGICAL�STRESS�BY�USING�THE�h-ULTIPLE�!FFECT�!DJECTIVE�#HECK�,IST�2EVISEDv��-!!#,
2	��:UCKERMAN���,UBIN������	���4HIS�CHECK�LIST�IS�DESIGNED�TO�MEASURE�FIVE�COMPONENTS�OF�SUBJECTIVE�TRAIT�CHARACTERISTICS
THAT�AFFECT�CHANGES�IN�RESPONSE�TO�STRESSFUL�SITUATIONS���3PECIFICALLY��IT�MEASURES�ANXIETY��DEPRESSION��HOSTILITY��POSITIVE�AFFECT�
SENSATION�SEEKING��AND�DYSPHORIA�USING�A�COMPUTERIZED�COMPOSITE�SCORED�SYSTEM�PROVIDED�TO�THE�0)�BY�THE�!RMY�2ESEARCH
,ABORATORY���0ARTICIPANTS�IN�ALL�GR OUPS�HAD�TO�CHOOSE�FR OM�A�SET�OF�����ADJECTIVES�THOSE�THAT�BEST�DESCR IBED�HOW�THEY�FELT
BEFORE�AND�AFTER�EACH�SESSION��

0RESENCE�HAS�BEEN�DEFINED�AS�THE�SUBJECTIVE�EXPER IENCE�OF�BEING�IN�ONE�PLACE�OR�ENVIR ONMENT�MENTALLY��EVEN�WHEN�ONE�IS
PHYSICALLY�SITUATED�IN�ANOTHER�PLACE�OR�ENVIRONMENT��7ITMER���3INGER������	���!S�APPLIED�TO�A�VIRTUAL�ENVIRONMENT��PRES
ENCE�REFERS�TO�EXPERIENCING�THE�COMPUTERGENERATED�ENVIRONMENT�RATHER�THAN�THE�ACTUAL�PHYSICAL�LOCALE���7E�MEASURED�THE
REALISM�OF�OUR�62�SCENARIOS�WITH�THE� h0RESENCE�1UESTIONNAIREv��01	���4HE�01�MEASURES�SIX�PRESENCE�FACTORS��INVOLVED�
CONTROL��NATURAL��INTERFACE�QUALITY��AUDITORY��HAPTIC��AND�RESOLUTION��4HIS�SURVEY�WAS�ADMINISTERED�AFTER�EACH�62�SESSION��
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2ESULTS
-OST�PARTICIPANTS�IN�OUR�SAMPLE�WER E�#AUCASIAN��N����������	�ENLISTED��N����� ����	�MARRIED�����N������ ����	�MALES��N��
�������	�SER VING�IN�THE�2EGULAR�!RMY��N������ ����	�AND�UNDER�THE�AGE�OF�����N������ ����	���4HEY�HAD�BEEN�PR EVIOUSLY
DEPLOYED��N����������	�AND�WANTED�TO�STAY�IN�THE�MILITAR Y��N����������	��

$URING�OUR�SCREENING�SESSION��WE�FOUND�THAT�THEIR�BODY�TEMPERATURE�WAS�WITHIN�NORMAL�RANGE��!LSO��NONE�OF�THEM�SHOWED
HIGH�RATES�OF�0 43$���)N�& IGURE���WE�C AN�SEE�THAT�THE�THR EE�MAIN�0 43$�SYMPTOMS�REPORTED�AS�EITHER� h-ODERATELYv�TO
h1UITE�A�BITv�WERE�IN�THE�FOLLOWING�ORDER�h2EPEATED��DISTURBING�DREAMS�OF�A�STRESSFUL�MILITARY�EXPERIENCEv�����	��h2EPEATED�
DISTURBING�MEMOR IES��THOUGHTS��OR�IMAGES�OF�A�STR ESSFUL�MILITAR Y�EXPER IENCE�v�����	��AND� h&EELING�AS�IF�Y OUR�FUTURE�WILL
SOMEHOW�BE�CUT�SHOR T�v�!BOUT����TO�����OF�PAR TICIPANTS�REPORTED�SIMILAR�LE VELS�OF�STR ESS�ACROSS�THE�R EMAINING�ITEMS��)N
REGARDS�TO� hPRESENCE�v�PARTICIPANTS�RATED�OUR� 62�SCENARIOS�AS�MODERATEL Y�REALISTIC��I�E���BETWEEN���AND��	�ON�MOST�OF�THE
DIMENSIONS�EXAMINED�BY�THE�01���

7E�DID�NOT�FIND�ANY�INTERESTING�FINDING�FROM�THE�SMALL�CONTROL�GROUP���(OWEVER��WE�FOUND�THE�OPPOSITE�WHEN�STUDYING�THE
EXPERIMENTAL�CONDITIONS�GR OUPS��E�G ��� 62	�AND�PR EVIOUS�DEPLO YMENT�STATUS�WITH�A�TWOWAY�-ULTIVAR IATE�!NAL YSIS�OF
6ARIANCE��-!./6!	���4HIS�-!./6!�INC LUDED�THE�FULL�COMPLEMENT�OF�-!! #,2�MEASURES��I�E���HOSTILITY��ANXIETY�
DEPRESSION��POSITIVE�AFFECT��SENSATION�SEEKING��AND�DYSPHORIA	���4ESTS�OF�THE�OVERALL�MODEL�ONLY�SUGGESTED�A�STATISTICALLY�SIG
NIFICANT�EFFECT�FOR�CONDITION�OR�GROUP��&���������	��������P�������	�ON�PSYCHOLOGICAL�STRESS�LEVELS���!DDITIONAL�POSTHOC�COM
PARISON�TESTS�SHOWED�THAT�PARTICIPANTS�IN�THE�#462�CONDITION��SHOWED�LEVELS�OF�SENSATIONSEEKING�THAT�WERE�SIGNIFICANTLY
HIGHER�THAN�LEVELS�OF�SENSATIONSEEKING�FOR�PARTICIPANTS�IN�EITHER�THE�62��MEAN�DIFFERENCE��������P������	�OR�THE�#4��MEAN
DIFFERENCE������� �P�������	�GR OUPS���& INALLY��COMPARISON�ANALYSES�ALSO�INDIC ATED�THAT�LE VELS�OF�HOSTILIT Y�FOR�PAR TICIPANTS�IN
BOTH�THE�62��MEAN�DIFFERENCE��������P����	�AND�#462��MEAN�DIFFERENCE��������P����	�GROUPS�WERE�HIGHER�THAN�THE�LE V
ELS�OF�HOSTILITY�FOR�PARTICIPANTS�IN�THE�#4�ONE���&IGURES���AND���PROVIDE�GRAPHICAL�REPRESENTATIONS�OF�THOSE�RESULTS�

4ESTS�OF�THE�OVERALL�MODEL�ALSO�REVEALED�SIGNIFICANT�EFFECTS�FOR�THE�INTERACTION�OF�CONDITION�AND�PREVIOUS�DEPLOYMENT�ON�BOTH
ANXIETY��&�������	��������P����	�AND�DYSPHORIA��&�������	��������P����	���4HE�POSTHOC�COMPARISON�TESTS�THAT�WE�CONDUCT
ED�INDICATED�THAT�PARTICIPANTS�WHO�WERE�EXPOSED�TO�ONL Y�THE�62�ENVIRONMENT�THAT�HAD�BEEN�PR EVIOUSLY�DEPLOYED�EXHIBIT
ED�HIGHER�LEVELS�OF�ANXIETY��MEAN�DIFFERENCE��������P����	�AND�DYSPHORIA��MEAN�DIFFERENCE���������P����	�THAN�PARTICIPANTS
IN�THE�SAME�CONDITION�WHO�HAD�NOT�BEEN�PR EVIOUSLY�DEPLOYED�

0OSTHOC�COMPARISON�TESTS�ALSO�SUGGEST�THAT�DY SPHORIA�IN�THE�#4�GR OUP�WAS�HIGHER�FOR�PAR TICIPANTS�WHO�HAD�PR EVIOUSLY
BEEN�DEPLOYED��MEAN�DIFFERENCE��������P����	�WHEN�COMPAR ED�TO�THE�R EST�OF�THE�PAR TICIPANTS���)N�ADDITION� �DYSPHORIA�WAS
LOWER�FOR�PAR TICIPANTS�IN�THE�#462�CONDITION�WHO�HAD�PR EVIOUSLY�BEEN�DEPLOYED��MEAN�DIFFERENCE���������P����	�WHEN
COMPARED�TO�PARTICIPANTS�IN�THAT�CONDITION�WHO�HAD�NOT�BEEN�DEPLOYED���&IGURES���AND���PROVIDE�GRAPHICAL�REPRESENTATIONS
OF�PATTERNS�OF�THOSE�EFFECTS��

-ANY�62�ORGANIZATIONS�AROUND�THE�WORLD�ARE�HOPING�THAT�THIS�T YPE�OF�TRAINING�CAN�BE�USED�FOR�STRESS�INOCULATION�PURPOS
ES�ALONG�WITH�ENHANCING�THE�SKILLS�AND�TECHNIQUES�OF�MILITAR Y�PERSONNEL�IN�ORDER�TO�ENHANCE�THEIR�PER FORMANCE�IN�STRESSFUL
SITUATIONS��7IEDERHOLD���7IEDERHOLD�����B	��

$ISCUSSION
7ITH�OR�WITHOUT�PROMPT�AND�PROPER�RECOGNITION��STRESS�HAS�ALWAYS�BEEN�ONE�OF�THE�MOST�PER VASIVE�AND�DEBILITATING�READI
NESS�FACTORS�ON�THE�BATTLEFIELD� ��.EVERTHELESS��THE�MILITARY�MEDICAL�SYSTEM�IS�STILL�WORKING�ON�PREVENTING�THE�HIGH�TURNOVER
OF�WARFIGHTERS�OUT�OF�COMBAT�DUE�TO�STR ESS��
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4HE�PURPOSE�OF�OUR�STUDY�WAS�TO�EXAMINE�THE�EFFECTIVENESS�OF�USING�623)4�TO�INOCULATE�MEDICAL�WARFIGHTERS�AGAINST
COMBAT�STRESS�INJURIES���!�TOTAL�OF����INDIVIDUALS�PARTICIPATED�IN�OUR�STUDY���.INE�SERVED�AS�CONTROL�����ENGAGED�IN�62
COMBAT�MEDIC�GAMES�����PRACTICED�RELAXATION��AND����MORE�PRACTICED�BOTH�THE�GAMES�AND�THE�R ELAXATION�

7E�OBSERVED�THAT�HOSTILIT Y�LEVELS�WERE�HIGHER�IN�THE� 62�GROUP�WHEN�COMPARED�WITH�THOSE�IN�THE�#4�GR OUP���!LSO�
SENSATIONSEEKING�LEVELS�WERE�HIGHER�IN�THE�#462�GROUP�THAN�EITHER�THE�#4�OR�62�CONDITIONS���4HUS��IT�APPEARS�THAT
623)4�MAY�BE�AN�EFFECTIVE�TOOL�FOR�RAISING�PSY CHOLOGICAL�STRESS�LEVELS���7HILE�FURTHER�TESTING�IS�NEEDED� �THIS�IS�AN
IMPORTANT�FIRST�STEP�IN�EXAMINING�HOW�ARTIFICIALLY�INDUCED�STRESS�CAN�BE�PRODUCED�IN�WAYS�THAT�MAY�ULTIMATELY�BE�USED
TO�CREATE�PSYCHOLOGICAL�INOCULATION�EFFECTS�AGAINST�COMBAT�STR ESS�

623)4�MAY�BE�A�PAR TICULARLY�EFFECTIVE�WAY�TO�RAISE�STR ESS�LEVELS�IN�INDIVIDUALS�WHO�HAVE�ALR EADY�EXPERIENCED�COM
BAT���7E�FOUND�HIGHER�LE VELS�OF�HOSTILIT Y�IN�THE�62�GROUP�THAN�IN�THE�R EST���!LSO��THOSE�PRACTICING�R ELAXATION�TECH
NIQUES�WHILE�EXPOSED�TO�THE�62�GAMES�SHOWED�HIGHER�LEVELS�OF�SENSATIONSEEKING���&INALLY��FURTHER�ANALYSES�SHOWED
HIGHER�LEVELS�OF�BOTH�ANXIET Y�AND�DYSPHORIA�IN�THOSE�PR EVIOUSLY�DEPLOYED�THAT�PAR TICIPATED�EITHER�IN�THE� 62�OR�THE
RELAXATION�GROUP���

3OME�OF�THE�LIMITATIONS�THAT�WE�FACED�WERE�THE�FOLLOWING�ONES���	�THE�DEVELOPMENT�OF�SOME�OF�THE�VIRTUAL�REALITY�SCE
NARIOS�TOOK�LONGER�THAN�EXPECTED����	�PARTICIPANTS�COULD�ONLY�PARTICIPATE�IN�OUR�STUDY�AFTER�DUTY�HOURS�DUE�TO�THE�FAST
PACED�LONG�TRAINING�THAT�THEY�HAD�TO�ATTEND�DUR ING�THE�DAY��AND���	�WE�LOST�A�FEW�PARTICIPANTS�EVERY�MONTH�WHEN�THE
COURSE�THAT�THEY�WERE�ATTENDING�WOULD�SEND�THEM�HOME�DUE�TO�AC ADEMIC�STANDARDS�

7E�CAN�DRAW�TWO�MAIN�SUGGESTIONS�FOR�THE�USEFULNESS�OF� 62�TECHNOLOGIES�IN�THE�PREVENTION�OF�COMBAT�STRESS���&IRST�
IT�MAY�SUGGEST�THAT�COMBAT�BR EATHING�AND�62�TECHNOLOGIES�MAY�ACTUALL Y�INCREASE�NEGATIVE�AFFECT�WHEN�ADMINISTER ED
INDEPENDENTLY�TO�PREVIOUSLY�DEPLOYED�SERVICE�MEMBERS���4HUS��THESE�TECHNIQUES�MIGHT�BE�IMPORTANT�TOOLS�TO�PRODUCE
THE�REACTIONS�NECESSARY�TO�STIMULATE�INOCULATION�EFFECTS���3ECOND��WHEN�THESE�TECHNIQUES�ARE�COMBINED��THEY�MAY�PRO
DUCE�A�DECREASE�IN�NEGATIVE�AFFECT�AMONG
INDIVIDUALS�WITH�PR EVIOUS�DEPLO YMENT
EXPERIENCE���(ENCE ��THE�COMBINATION�OF
THESE�TWO�TECHNIQUES��MEDIC�TRAINING�AND
RELAXATION	�MIGHT�BE�INSTRUMENTAL�TO�PRO
DUCING�THE� hHARDENINGv�EFFECT�AGAINST
COMBAT�STRESS���4HAT�SAID��FUTURE�RESEARCH
WILL�BE�NECESSAR Y�TO�FULL Y�EXPLAIN�THIS
OBSERVATION�

)N�SUM� �HAVING�MOR E�DEPLO YABLE��AND
ENGAGING��E�G ���GAMEBASED	�TECHNIQUES
TO�HELP�MANAGE�OR�REDUCE�STRESS�LEVELS�CAN
ALLOW�OUR�SER VICE�MEMBERS�AND�CIVILIANS
TO�BETTER�FOCUS�ON�THE�MISSION�AT�HAND�
623)4�SEEMS�TO�CONTINUE�BEING�A�USEFUL
AND�PROMISING�TOOL�TO�hHARDENv�PERSONNEL
FOR�FUTURE�OPERATIONS�IN�THE�ALWAYS�STRESS
FUL�WARZONE�
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#ORRESPONDING�!UTHOR�
+ATHARINA�-EYERBR�KER��5NIVERSITY�OF�!MSTERDAM��$EPARTMENT�OF�#LINICAL�0SYCHOLOGY��
2OETERSSTRAAT����������7"�!MSTERDAM��4EL�������	����������
+�-EYERBROKER UVA�NL

��5NIVERSITY�OF�!MSTERDAM

,ITTLE�IS�KNOWN�ABOUT�THE�PROCESSES�INVOLVED�IN�6IRTUAL�2EALITY�%XPOSURE�4HERAPY��62%4	��INCLUDING�THE�ROLE�OF
THE�THERAPEUTIC�ALLIANCE�AND�THE�PATIENTS� �COGNITIONS��4HIS�STUDY�WAS�DESIGNED�TO�INVESTIGATE� 62%4�PROCESSES�IN
PATIENTS�WITH�SPECIFIC�PHOBIAS��7E�ANALYZED�THE�INFLUENCE�OF�62%4�ON�SELFEFFICACY�AND�NEGATIVE�SELFSTATEMENTS
WITHOUT�ADDRESSING�THESE�COGNITIONS�DIRECTLY�THROUGH�TREATMENT��)N�ADDITION��WE�EXAMINED�WHETHER�THE�QUALIT Y�OF
THE�THERAPEUTIC�ALLIANCE�AS�ASSESSED�WITH�THE�7ORKING�!LLIANCE�)NVENTORY��7!)	�PREDICTED�SUCCESSFUL�OUTCOME�IN
62%4�IN�TERMS�OF�ANXIETY�REDUCTION��!S�EXPECTED��RESULTS�SHOWED�THAT�ANXIETY�WAS�REDUCED�THROUGH�TREATMENT�AND
AN�INCREASE�IN�SELFEFFICACY��AND�A�DECREASE�IN�NEGATIVE�SELFSTATEMENTS�WAS�OBSER VED��4HE�QUALITY�OF�THE�THERAPEU
TIC�ALLIANCE�WAS�ONLY�POSITIVELY�RELATED�TO�OUTCOME�IN�FEAR�OF�FL YING�PATIENTS��BUT�NOT�IN�PATIENTS�WITH�ACR OPHOBIA�

4(%2!0%54)#�02/#%33%3�).�6)245!,�
2%!,)49�%80/352%�4(%2!09��

4(%�2/,%�/&�#/'.)4)/.3�!.$�
4(%�4(%2!0%54)#�!,,)!.#%

+ATHARINA�-EYERBR�KER��AND�0AUL�-�'�%MMELKAMP�

)NTRODUCTION
4HE�ESSENTIAL�FEATURE�OF�A�SPECIFIC�PHOBIA�IS�THE�INTENSE�FEAR�THAT�THE�STIMULUS�PROVOKES�IN�THE�INDIVIDUALS�THAT�SUFFERS�FROM
PHOBIAS��$3-)642��!0!������	��0EOPLE�WITH�SPECIFIC�PHOBIAS�TEND�TO�AVOID�THE�FEARED�STIMULUS�AND�THIS�AVOIDANCE�WILL
REINFORCE�ANXIETY�BECAUSE�LEAVING�THE�FEARED�OBJECT�OR�SITUATION�WILL�REDUCE�THE�EXPERIENCED�FEAR��

4HE�@GOLDEN�STANDARD��FOR�THE�TREATMENT�OF�SPECIFIC�PHOBIAS�IS�EXPOSURE�IN�VIVO��%MMELKAMP������	��/VER�THE�LAST�DECADE�
TECHNICAL�INNOVATIONS�MADE�IT�POSSIBLE�TO�SIMULATE�ANXIETYPROVOKING�SITUATIONS�IN�THE�THERAPIST �S�OFFICE�VIA�COMPUTER�GEN
ERATED�VIRTUAL�ENVIRONMENTS��4HE�EFFECTIVENESS�OF�6IRTUAL�2EALITY�%XPOSURE�4HERAPY��62%4	�FOR�THE�TREATMENT�OF�SPECIFIC
PHOBIAS�HAS�BEEN�DEMONSTRATED�IN�SEVERAL�STUDIES��FOR�AN�OVERVIEW�SEE�7IEDERHOLD���7IEDERHOLD������	��4ODAY��COMPUTER
GENERATED�VIRTUAL�ENVIRONMENTS�SIMULATE�ANXIETY�PROVOKING�SITUATIONS�IN�EVEN�MORE�COMPLEX�ANXIETY�DISORDERS�SUCH�AS�PAN
IC�DISORDER��E�G��"OTELLA�ET�AL���������0E®ATE�ET�AL�������	��(OWEVER��NOT�ALL�STUDIES�MEET�HIGH�METHODOLOGICAL�CRITERIA�AND
VALIDITY��#OTE���"OUCHARD������	��2ECENT�METAANALYSES�HAVE�SHOWN�THAT�EXPOSURE�THERAPY�GIVEN�IN�VIRTUAL�REALITY�IS�AT�LEAST
AS�EFFECTIVE�IN�ANXIETY�REDUCTION�AS�THE�STATEOFTHEART�EXPOSURE�IN�VIVO��E�G��0OWERS���%MMELKAMP��������0ARSONS���2IZ
ZO������	��

!S�OF�YET��LITTLE�IS�KNOWN�ABOUT�THE�PROCESSES�INVOLVED�IN�62%4��SUCH�AS�THE�ROLE�OF�THE�THERAPEUTIC�RELATIONSHIP�AND�OF�COG
NITIONS�DURING�THE�THERAPY��(ARDLY�ANY�INFORMATION�ABOUT�COGNITIVE�RESTRUCTURING�OR�COPING�AS�A�RESULT�OF�62%4�IS�AVAILABLE�
)N�THE�CONTEXT�OF�THERAPY��SELFEFFICACY�CAN�BE�DESCRIBED�AS�SOMEONE�S�ASSUMPTIONS�ABOUT�HIS�OR�HER�OWN�CAPACITIES�TO�FINISH
CERTAIN�TASKS�AND�ACTIONS�SUCCESSFULLY�AND�HIS�BELIEF�IN�HIS�OWN�SKILLS�OR�ABILITIES��"ANDURA������	��4O�DATE��ONLY�ONE�STUDY�HAS
INVESTIGATED�THE�EFFECTS�OF�62%4�ON�SELFEFFICACY��+RIJN�ET�AL�������B	�ON�INDIVIDUALS�WITH�A�FEAR�OF�FLYING��62%4�HAS�LED�TO
A�LINEAR�INCREASE�IN�SELFEFFICACY�

���
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7HILE�SELFEFFICACY�REFERS�TO�A�MORE�GLOBAL�BELIEF�IN�SOMEONE�S�OWN�CAPACITIES�TO�GENERATE�EFFECTS��3MITH�ET�AL�������	��SELF
STATEMENTS�AS�INVESTIGATED�BY�+RIJN�ET�AL�������A	�REFER�TO�THE�POSITIVE�OR�NEGATIVE�THOUGHTS�SOMEBODY�HAS�ABOUT�HIM�OR�HER
SELF��0OSITIVE�SELFSTATEMENTS�CAN�ALSO�BE�INTERPRETED�IN�A�SENSE�OF�COPING�MASTERY�WHILE�NEGATIVE�SELFSTATEMENTS�MAY�PRO
MOTE�AVOIDANCE�BEHAVIOR��VAN�(OUT�ET�AL�������	��+RIJN�ET�AL�������A	��USING�A�CROSSOVER�DESIGN��INVESTIGATED�THE�EFFECT�OF
COGNITIVE�RESTRUCTURING�IN�PHOBIC�SUBJECTS��3UBJECTS�WERE�RANDOMLY�ASSIGNED�TO�EITHER�TWO�SESSIONS�OF�62%4�FOLLOWED�BY�TWO
SESSIONS�OF�62%4�WITH�COPING�SELFSTATEMENTS��OR�THEY�WERE�ASSIGNED�TO�TWO�SESSIONS�OF�62%4�WITH�COPING�SELFSTATEMENTS
FOLLOWED�BY�TWO�SESSIONS�OF�62%4��2ESULTS�INDICATED�THAT�THE�ADDITION�OF�COPING�SELFSTATEMENTS�DID�NOT�INFLUENCE�THE�EFFEC
TIVENESS�OF�TREATMENT��'IVEN�THE�CROSSOVER�DESIGN�USED��NO�CONCLUSION�CAN�BE�DRAWN�ON�THE�CHANGE�OF�COGNITIONS�DURING
62%4�AS�STAND�ALONE�TREATMENT��

!NOTHER�IMPORTANT�ASPECT�CONCERNING�THERAPY�OUTCOME�AND�PROCESS�IS�THE�THERAPEUTIC�ALLIANCE�BETWEEN�THERAPIST�AND�PATIENTS�
3INCE�&REUD�S������	�EMPHASIS�ON�THE�ROLE�OF�THE�CLIENTTHERAPIST�RELATIONSHIP��THE�IMPORTANCE�OF�THE�RELATIONSHIP�BETWEEN
CLIENT�AND�THERAPIST�IS�INCREASINGLY�BEING�RECOGNIZED�IN�NEARLY�ALL�SCHOOLS�OF�PSYCHOTHERAPY��)N�CONTRAST�TO�THE�MORE�GENERAL
TERM�@THERAPEUTIC�RELATIONSHIP���WHICH�DENOTES�THE�O VERALL�RELATIONSHIP�BETWEEN�THERAPIST�AND�C LIENT��@THERAPEUTIC�ALLIANCE�
�'REENSON������	�CHARACTERIZES�A�PARTICULAR�PHENOMENON�WITHIN�THE�THERAPEUTIC�RELATIONSHIP��A�SENSE�OF�COLLABORATIVE�BOND�
0SYCHOTHERAPY�RESEARCHERS�USE�THE�TERM�TREATMENT�ALLIANCE�TODAY��THIS�TERM�REFERS�TO�A�VARIETY�OF�INTERPERSONAL�PROCESSES�IN�PSY
CHOTHERAPY�THAT�ARE�CONSIDERED�TO�BE�INDEPENDENT�FROM�SPECIFIC�TREATMENT�TECHNIQUES��'REEN������	�

/VER�THE�PAST�DECADE��A�SUBSTANTIAL�NUMBER�OF�STUDIES�HAVE�CONSISTENTLY�LINKED�THE�QUALITY�OF�THE�ALLIANCE�BETWEEN�THE�THER
APIST�AND�C LIENT�WITH�THERAPY�OUTCOME��E�G ��(ORVATH���3YMONDS��������/RLINSKY��2�NNESTAD���7ILLUTZKI������	��4HE
STRENGTH�OF�THE�ALLIANCE��DEFINED�BY�"ORDIN������	�AS�THE�DEGREE�TO�WHICH�THE�CLIENT�AND�THERAPIST�AGREE�ON�THE�GOALS�AND�TASKS
OF�TREATMENT�AND�SHARE�A�MUTUAL��POSITIVE�AFFECTIVE�BOND��PREDICTED�PREMATURE�TERMINATION��DROPOUT	��GLOBAL�RATINGS�OF�SAT
ISFACTION�AND�IMPROVEMENT��!�CONSISTENT�FINDING�IS�THAT�THE�STRONGER�THE�THERAPEUTIC�ALLIANCE��THE�CHANCE�OF�CLIENT�DROPOUT
DECREASES��MORE�SATISFACTION�WILL�BE�REPORTED�BY�THE�CLIENT��AND�THE�THERAPEUTIC�CHANGE�ACHIEVED�WILL�INCREASE��(ORVATH��
"EDI�������-ARTIN��'ARSKE���$AVIS� �������/RLINSKY�ET�AL�������	��)N�THE�MOST�R ECENT�METAANALYSIS�OF�THE�THERAPEUTIC
ALLIANCE��(ORVATH�AND�"EDI������	�SMALL�TO�MODERATE�EFFECT�SIZES�OF�����AND�����WERE�FOUND�FOR�THE�PREDICTION�OF�OUTCOME
OF�PSYCHOTHERAPY�FOR�CLIENT�AND�THERAPIST�ALLIANCE�RATINGS��RESPECTIVELY��4HE�MAGNITUDE�OF�THE�RELATIONSHIP�BETWEEN�THE�THER
APEUTIC�ALLIANCE�AND�THERAPY�OUTCOME�IS�UNRELATED�TO�THE�TYPE�OF�THERAPY�PRACTICED��4HERE�HAS�BEEN�AN�INCREASE�IN�EVIDENCE
THAT�THE�THERAPEUTIC�RELATIONSHIP�PLAYS�AN�EQUAL�IMPORTANT�PART�IN�COGNITIVEBEHAVIOR�THERAPY�AS�IT�DOES�IN�MORE�VERBAL�PSY
CHOTHERAPIES�SUCH�AS�PSYCHODYNAMIC�AND�EXPERIENTIAL�PSYCHOTHERAPY��4HERE�IS�SOME�EVIDENCE�THAT�THE�CLIENTS��RATINGS�OF�THE
ALLIANCE�EARLY�IN�THERAPY�ARE�THE�BEST�PREDICTORS�OF�THERAPY�OUTCOME��

"ECAUSE�OF�ITS�CONSISTENT��ALTHOUGH�MODEST��ABILITY�TO�PREDICT�TREATMENT�OUTCOME��THE�THERAPEUTIC�ALLIANCE�HAS�BECOME�THE
MOST�STUDIED�PROCESS�VARIABLE�IN�PSYCHOTHERAPY�RESEARCH��3HELEF���$IAMOND������	��!LTHOUGH�THE�THERAPEUTIC�ALLIANCE�IS�AN
ESTABLISHED�PREDICTOR�OF�PSYCHOTHERAPY�OUTCOME��ALLIANCE�RESEARCH�IN�TECHNOLOGYBASED�PSYCHOLOGICAL�TREATMENT�HAS�BEEN
NEGLECTED��%MMELKAMP������	��2ESEARCH�INTO�THE�IMPORTANCE�OF�THE�THERAPEUTIC�RELATIONSHIP�IN�NON�TECHNOLOGYBASED�PSY
CHOTHERAPIES�MAY�NOT�APPLY�TO�TREATMENTS�USING�VIRTUAL�REALITY�METHODOLOGY��4HE�SPECIFIC�REQUIREMENTS�OF�TREATMENT�USING
VIRTUAL�REALITY�TECHNIQUE��E�G��USING�(EAD�-OUNTED�$EVICE	�MAY�AFFECT�THE�QUALITY�OF�THE�THERAPEUTIC�RELATIONSHIP��SINCE�THERE
IS�NO�FACETOFACE�CONTACT�DURING�TREATMENT��

4HE�PRESENT�STUDY�WAS�DESIGNED�TO�INVESTIGATE�PROCESSES�INVOLVED�IN�62%4�IN�PATIENTS�WITH�SPECIFIC�PHOBIAS��ACROPHOBIA�AND
FEAR�OF�FLYING��/NE�OF�THE�AIMS�OF�THE�STUDY�WAS�TO�ANALYZE�THE�INFLUENCE�OF�62%4�ON�COGNITIONS�WITHOUT�ADDRESSING�THESE
COGNITIONS�DIRECTLY�THROUGH�TREATMENT��7E�EXPECTED�NOT�ONLY�A�REDUCTION�IN�ANXIETY��BUT�AN�INCREASE�IN�SELFEFFICACY�AND�A
DECREASE�IN�NEGATIVE�SELFSTATEMENTS�AS�WELL�

4HERAPEUTIC�0ROCESSES�IN�6IRTUAL�2EALITY�%XPOSURE�4HERAPY��4HE�2OLE�OF�#OGNITIONS�AND�4HERAPEUTIC�!LLIANCE

*#2
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4HE�SECOND�AIM�OF�THIS�STUDY�WAS�TO�EXAMINE�WHETHER�THE�QUALIT Y�OF�THE�THERAPEUTIC�ALLIANCE�AS�ASSESSED�WITH�THE�7ORKING
!LLIANCE�)NVENTORY��7!)	�PREDICTED�SUCCESSFUL�OUTCOME�IN�VIRTUAL�REALITY�EXPOSURE�THERAPY��62%4	�IN�TERMS�OF�ANXIETY
REDUCTION��)N�ADDITION��WE�INVESTIGATED�WHETHER�OR�NOT�THE�EXPERIENCE�OF�PRESENCE�DURING�62%4�WAS�RELATED�TO�THE�QUALITY
OF�THE�THERAPEUTIC�ALLIANCE��

-ETHOD

$ESIGN
!FTER�AN�INTAKE�SESSION��A�PRETEST�FOLLOWED�WITH�SUITABLE�SUBJECTS��3UBJECTS�RECEIVED�FOUR�SESSIONS�OF�62%4��3ESSIONS�WERE
SCHEDULED�ONCE�A�WEEK��!FTER�THE�LAST�SESSION��A�POSTTEST�WAS�HELD��AND����MONTHS�AFTER�TREATMENT�A�FOLLOWUP�TEST�WAS�HELD
�NOT�REPORTED�HERE	��!�WITHINSUBJECT�DESIGN�WAS�USED�TO�EVALUATE�TREATMENT�EFFECTS��

0ARTICIPANTS
4HE�CONSECUTIVE�REFERRAL�OF�A�PATIENT�TO�OUR�DEPARTMENT�WITH�FEAR�OF�FLYING�AND�ACROPHOBIA�HAD�TO�MEET�CURRENT�$IAGNOSTIC
AND�3TATISTICAL�-ANUAL�OF�-ENTAL�$ISORDERS���TH�ED���$3-)6	�CRITERIA�FOR�A�SPECIFIC�PHOBIA��4HE�SPECIFIC�PHOBIA�HAD�TO�BE
THE�MAIN�PROBLEM��3UBJECTS�WERE�EXCLUDED�IF�THEY�MET�CRITERIA�OF�POSTTRAUMATIC�STRESS�DISORDER�OR�ACUTE�STRESS�DISORDER��PAN
IC�DISORDER��AND�OR�SEVERE�AGORAPHOBIA��&URTHERMORE��SUBJECTS�WITH�COMORBID�!XIS)�DISORDERS��$3-)642������	�WERE
EXCLUDED��3UBJECTS�WERE�ALSO�EXCLUDED�IF�THEY�HAD�SUICIDAL�TENDENCIES��DID�NOT�WANT�TO�STABILIZE�THEIR�ANTIDEPRESSANT�MEDICA
TION�DURING�THE�COURSE�OF�TREATMENT��OR�WERE�UNABLE�TO�DISCONTINUE�THE�USE�OF�BENZODIAZEPINES��/THER�REASONS�FOR�EXCLUSION
INCLUDED�WHETHER�OR�NOT�THE�SUBJECTS�WERE�UNDERGOING�TREATMENT�ELSEWHERE�OR�IF�THEY�WERE�YOUNGER�THAN����YEARS��&OR�TECH
NICAL�REASONS�RELATED�TO�THE�USE�OF�62�EQUIPMENT��SUBJECTS�WITH�GLASSES�WHO�WORE�EYEGLASSES�STRONGER�THAN������HAD�EPILEPSY�
OR�PACEMAKERS�WERE�ALSO�EXCLUDED�

4REATMENT
4O�GIVE�PATIENTS�A�GRADUAL�AND�OPTIMAL�EXPOSURE�TREATMENT��BOTH�ACROPHOBIC�AND�FLYING�PHOBIC�PARTICIPANTS�HAD�TO�RATE�THEIR
ANXIETY�REGULARLY�DURING�THE�VIRTUAL�REALITY�EXPOSURE�THERAPY��62%4	�BY�MEANS�OF�3UBJECTIVE�5NITS�OF�$ISCOMFORT��35$3	�
FROM���TO�����0ATIENTS�WERE�EXPOSED�DURING�62%4�TO�THE�ANXIETYPROVOKING�SITUATIONS�IN�A�GRADUAL�MANNER��!FTER�EXTINC
TION��AS�EVIDENCED�BY�A�RELATIVELY�LOW�35$��PATIENTS�WERE�ENCOURAGED�TO�TAKE�A�NEXT�STEP��FOR�INSTANCE��MOVE�UP�ONE�FLOOR	�
THERE�WAS�MORE�VARIABILITY�IN�THE�ACROPHOBIC�WORLDS�AS�COMPARED�TO�THE�FEAR�OF�FLYING�WORLDS��)N�ORDER�TO�STUDY�THE�EFFECTS�OF
PURE�62%4��PATIENTS�DID�NOT�RECEIVE�ANY�HOMEWORK�INSTRUCTION�

#OMPUTER�%QUIPMENT�AND�6IRTUAL�%NVIRONMENTS
4HE�62%4�WAS�CONDUCTED�IN�A�BASEMENT�LABORATORY�ROOM�AT�THE�$EPARTMENT�OF�#LINICAL�0SYCHOLOGY�OF�THE�5NIVERSITY�OF
!MSTERDAM��4HE�VIRTUAL�WORLDS�FOR�THERAPY�WERE�GENERATED�BY�A�0ENTIUM))�����-(Z�COMPUTER�WITH�����-B�2!-����'B
HARD�DISK��AND�A��$,ABS�/XYGEN�'68����GRAPHICS�CARD�WITH�A�����-B�VIDEO�MEMORY�AND�DUAL�MONITOR�SUPPORT��4HE
SOFTWARE�USED�WAS�3ENSE���7ORLD5P�2���4HE�SYSTEM�WAS�ABLE�TO�GENERATE�THE�DISPLAY�AT�A�RATE�OF�ABOUT����TO����FRAMES�PER
SECOND��4HE�WORLDS�WERE�DISPLAYED�USING�THE�#YBERMIND�6ISETTE�0RO�GLASSES��4HE�PROJECTION�OF�THE�WORLDS�INTO�THE�GLASSES
WAS�STEREOGRAPHIC��4HE�FIELD�OF�VIEW�WAS������DEGREES�DIAGONALLY��4HE�TRACKING�WAS�DONE�WITH�!SCENSION�&LOCK�OF�"IRDS��

4WO�VIRTUAL�ENVIRONMENTS�WERE�USED�FOR�FEAR�OF�FLYING�THERAPY�AND�THREE�FOR�THE�FEAR�OF�HEIGHTS�THERAPY��&OR�FEAR�OF�FLYING�
THE�FIRST�ENVIRONMENT�WAS�!MSTERDAM�S�3CHIPHOL�!IRPORT��SUBJECTS�COULD�WALK�FREELY��WITHIN�ONE�SQUARE�METER	�FROM�THE
ENTRANCE�TO�THE�BOARDING�HALL��PASSING�ALL�THE�MAIN�POINTS��CHECKIN��LUGGAGE�CONTROL��DUTY�FREE�SHOP�ETC	�THAT�ARE�NORMALLY
PASSED�ON�THE�WAY�TO�THE�AIRCRAFT��4HE�SECOND�ENVIRONMENT�WAS�AN�AIRCRAFT�WHERE�SUBJECTS�COULD�TAKE�SEAT�IN�DIFFERENT�POSI
TIONS�IN�THE�AIRCRAFT��3EE�FIGURES��	��4HIS�ENVIRONMENT�WAS�SUPPORTED�BY�TWO�REAL�AIRCRAFTSEATS�AND�PART�OF�AN�AIRPLANEWALL�
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WITH�WINDOWS��4HE�AIRCRAFTCHAIR�VIBRATED�DURING�TAKEOFF��LANDING�AND�DURING�TURBULENCES�
4HREE�6IRTUAL�%NVIRONMENTS��6%�S	�WERE�CREATED�FOR�TREATMENT�OF�FEAR�OF�HEIGHTS�AND�WERE�USED�IN�A�GRADUAL�ORDER��4HE�FIRST
WAS�A�SIXSTORY�FIRE�ESCAPE��ON�WHICH�SUBJECTS�COULD�MOVE�FREELY�WITHIN�ONE�SQUARE�METER��3EE�FIGURES��	��4HE�SECOND�WAS�A

ROOF�GARDEN�ON�THE�EIGHTH�FLOOR�OF�A�BUILDING�OF�THE�5NIVERSITY�OF�!MSTERDAM��WHERE�SUBJECTS�COULD�WALK�FREELY�ALONG�THE
RAILING��4HE�THIRD�ENVIRONMENT�WAS�A�CONSTRUCTIONSITE��AN�UNFINISHED�FOUR�STORY�BUILDING�WITH�STAIRS�WHICH�SUBJECTS�COULD
SEE�THROUGH�AND�WHERE��FROM�THE�THIRD�FLOOR�UP��THE�VIRTUAL�RAILING�WAS�MISSING�

)NTAKE
4HE�SECTION�OF�ANXIETY�DISORDERS�OF�THE�3TRUCTURED�#LINICAL�)NTERVIEW�FOR�$3-)6�!XIS�)�DISORDERS��3#)$)	�WAS�USED�IN
THE�INTAKE�SESSION��&IRST��3PITZER��'IBBON���7ILLIAMS������	��4HE�3#)$)�IS�DESIGNED�TO�DIAGNOSE�AXIS)�DISORDERS�OF�THE
$3-)6��$IAGNOSTIC�3TATISTIC�-ANUAL������	��)T�CONSISTS�OF�A�NUMBER�OF�OPEN�QUESTIONS�TO�INSPECT�THE�PERSONAL�SITUATION
AND�SUFFERINGS�OF�THE�PATIENT��&URTHERMORE��IT�ALSO�CONSISTS�OF�A�NUMBER�OF�SCREENING�QUESTIONS�TO�GIVE�A�SURVEY�OF�WHETHER
THE�PATIENT�IS�SUFFERING�OF�ANY�PSYCHOPATHOLOGY��)F�PATIENTS�GIVE�ONE�OR�MORE�POSITIVE�ANSWERS��THE�INTERVIEWER�CAN�GO�TO�THE
RESPECTIVE�SECTION�TO�QUESTION�THE�PATIENT�ABOUT�THE�SYMPTOMS�HE�OR�SHE�IS�EXPERIENCING��IN�ORDER�TO�EXAMINE�IF�THE�CRITERIA
FOR�A�CURRENT�DIAGNOSIS�ARE�MET��

-EASURES
!�NUMBER�OF�QUESTIONNAIRES�WERE�USED�DURING�THE�PRETEST�AND�POSTTEST�TO�EVALUATE�THE�EFFECTIVENESS�OF�TREATMENT�AND�COG
NITIVE�PROCESSES�RELATED�TO�IT��

!CROPHOBIA�1UESTIONNAIRES��!1	
4HE�!CROPHOBIA�1UESTIONNAIRE!NXIETY�3CALE�MEASURES�ANXIETY�IN�HEIGHT�SITUATIONS��!CROPHOBIA�1UESTIONNAIRE��#OHEN�
����	��4HEREFORE�����ITEMS�WERE�USED�WHERE�THE�SUBJECT�COULD�EXPRESS�HIS�OR�HER�FEARS�ON�A�SCALE�RANGING�FROM�����WHEREBY
��STANDS�FOR�hNO�FEAR�AT�ALLv�AND���FOR�hALMOST�PANICv��RANGING�FROM�����	��

4HE�&LIGHT�!NXIETY�3ITUATIONS�1UESTIONNAIRE��&!3��6AN�'ERWEN�ET�!L������	
4HE�&!3�MEASURES�THE�QUANTITY�OF�FEARS�EXPERIENCED�IN�DIFFERENT�SITUATIONS�CONCERNING�A�FEAR�OF�FLYING��4HE�QUESTION
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NAIRE�IS�A���ITEM�SELF�REPORT�INVENTORY�WITH�A��POINT�,IKERT�SCALE��RANGING�FROM�@NO�ANXIETY��TO�@OVERWHELMING�ANXI
ETY�	��4HE�QUESTIONNAIRE�CONSISTS�OF�THREE�SUBSCALES���	�!NTICIPATORY�&LIGHT�!NXIETY�3CALE��MEASURING�ANXIETY�WHEN�ANTIC
IPATING�AN�AIRCRAFT�FLIGHT�����ITEMS	���	�)NFLIGHT�!NXIETY�3CALE��MEASURING�ANXIETY�EXPERIENCED�DURING�A�FLIGHT�����ITEMS	
AND��	�'ENERALIZED&LIGHT�!NXIETY�3CALE��MEASURING�ANXIETY�EXPERIENCED�FOR�AIRCRAFTS�IN�GENERAL��REGARDLESS�OF�PERSON
AL�INVOLVEMENT�IN�A�FLIGHT�SITUATION����ITEMS	��)N�THIS�STUDY�THE�TOTAL�SCORE�WAS�USED��RANGING�FROM��MINIMUM������MAX
IMUM�����	�

7ITHIN�62%4�SESSIONS�THE�FOLLOWING�QUESTIONNAIRES�WERE�USED�TO�MEASURE�CHANGES�WITHIN�EACH�TREATMENT�SESSION��

#OGNITIVE�1UESTIONNAIRE �#1	
!�COGNITION�QUESTIONNAIRE�WAS�DEVELOPED��+RIJN�ET�AL�������A�B	�FOR�FEAR�OF�HEIGHTS�AND�FEAR�OF�FLYING�RESPECTIVELY��BASED�ON
THE�COGNITION�QUESTIONNAIRE�OF�AGORAPHOBIA��VAN�(OUT��%MMELKAMP��+OOPMANS��"�GELS���"OUMAN������	��4HIS�QUESTION
NAIRE�WAS�FILLED�IN�AFTER�EVERY�TREATMENT�SESSION��4HE�QUESTIONNAIRE�CONSISTED�OF����ITEMS�FOR�FEAR�OF�HEIGHTS�AND����ITEMS�FOR
FEAR�OF�FLYING��E�G��FOR�ACROPHOBIA��@)�HAVE�THE�FEELING�THAT�)�WILL�JUMP�OFF ���%�G��FOR�FEAR�OF�FLYING��@)�CANNOT�LEAVE�AS�SOON�AS�)
WANT�TO��	��%ACH�ITEM�WAS�SCORED�ON�A�FIVEPOINT�,IKERTTYPE�SCALE�RANGING�FROM�hNOT�AT�ALLv�TO�hPERMANENTLYv��2ANGE�FOR�FEAR
OF�FLYING�IS�FROM���n������RANGE�FOR�ACROPHOBIA�IS���n�����

3ELF%FFICACY�1UESTIONNAIRE
!�3ELFEFFICACY�1UESTIONNAIRE�WAS�CONSTRUCTED�TO�MEASURE�THE�DEGREE�OF�SELFEFFICACY�SUBJECTS�EXPERIENCED�WITH�RESPECT�TO
THE�PHOBIC�SITUATION��+RIJN�ET�AL�������B	��4HE�QUESTIONNAIRE�CONSISTED�OF�FIVE�ITEMS�ON�SELFEFFICACY�IN�A�REAL�PHOBIC�SITUA
TION��STANDING�ON�A�FIREESCAPE�ON�THE�SIXTH�FLOOR�FOR�ACROPHOBIA�OR�BEING�IN�AN�AIRCRAFT�ON�A�FLIGHT�TO�2OME�FOR�FEAR�OF�FLY
ING	��4HE�ITEMS�REPRESENTED�FIVE�DIFFERENT�THEMES���	�THE�CAPABILITY�TO�REDUCE�THE�EXPERIENCED�FEAR���	�TO�THINK�CLEARLY���	�TO
CONTROL�ONE�S�OWN�ACTIONS���	�TO�CONTROL�ANXIOUS�THOUGHTS�AND�FEELINGS�AND��	�TO�STAY�IN�THE�SITUATION�WHILE�EXPER IENCING
INTENSE�FEAR��0ATIENTS�WERE�INSTRUCTED�TO�RATE�THEIR�OWN�CAPABILITY�BY�GIVING�A�PERCENTAGE��4HIS�WAS�RECODED�ON�A�����SCALE�
RESULTING�IN�SCORES�RANGING�FROM������

/THER�-EASURES�)NCLUDED�

7ORKING�!LLIANCE�)NVENTORY��7!,��(ORWATH���'REENBERG������	
4HE�7!)�WAS�DEVELOPED�TO�MEASURE�THE�WORKING�ALLIANCE�AS�DEFINED�BY�"ORDIN������	��)T�WAS�CREATED�TO�ASSESS�THE�WORKING
ALLIANCE�INDEPENDENT�OF�A�THERAPISTgS�THEORETICAL�ORIENTATION��)T�IS�A�SELFREPORT�INSTRUMENT�CONSISTING�OF����ITEMS��4HE�QUES
TIONNAIRE�WAS�COMPLETED�AT�TWO�DIFFERENT�PHASES�OF�THERAPY��AT�SESSIONS���AND��	�TO�REGISTER�POSSIBLE�CHANGES��0ARALLEL�FORMS
EXIST�FOR�CLIENTS��AND�THERAPISTS��RATINGS�OF�THE�WORKING�ALLIANCE��4HERE�ARE�THREE�SCALES�THAT�REFLECT�CONGRUENCE�ON�GOALS��TASKS�
AND�THE�EMOTIONAL�BOND�BETWEEN�CLIENT�AND�THERAPIST��%ACH�ITEM�IS�RATED�ON�A��POINT�SCALE���NEVER���ALWAYS	��4HE�TOTAL
SCORE�RANGES�FROM����TO������WITH�HIGHER�SCORES�REFLECTING�A�STRONGER�WORKING�ALLIANCE��4HE�7!)�HAS�BEEN�EXTENSIVELY�VALI
DATED�FOR�USE�IN�PSYCHOTHERAPY��4HE�7!)�WAS�COMPLETED�AFTER�THE�SECOND�AND�THE�LAST�SESSIONS��)N�LINE�WITH�RESEARCH�INTO
THE�THERAPEUTIC�ALLIANCE��ONLY�THE�7!)�SCORES�AFTER�THE�SECOND�SESSION�WERE�USED�IN�THE�ANALYSES�

)GROUP�0RESENCE�1UESTIONNAIRE
4O�MEASURE�PRESENCE�DURING�62%4��THE�)GROUP�0RESENCE�1UESTIONNAIRE���)01��3CHUBERT��&RIEDMANN�AND�2EGENBRECHT�
����	�WAS�USED��0RESENCE�IS�THE�FEELING�OF�BEING�IN�THE�6%��I�E���A�HEIGHT�SITUATION�OR�FLYING�SITUATION	�INSTEAD�OF�THE�REAL�ENVI
RONMENT��THE�THERAPIST�OFFICE��WEARING�62�GLASSES	��4HE�QUESTIONNAIRE�CONSISTED�OF����ITEMS�CONCERNING�THREE�FACTORS�BELONG
ING�TO�THE�PHYSICAL�SENSE�OF�PRESENCE��4HE�THREE�FACTORS�REFER�TO��	�THE�SPATIAL�PRESENCE��WHICH�IS�THE�SENSE�OF�REALLY�BEING�IN
THE�VIRTUAL�ENVIRONMENTS���	�INVOLVEMENT��THE�ATTENTION�WHICH�IS�PAID�TO�THE�REAL�WORLD�AND�TO�THE�VIRTUAL�ENVIRONMENTS��AND��	�TO

*#2

���

JCR_3nd_proof_Aleks:Layout 1  9/01/09  14:29  Page 251
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THE�REALNESS�OF�THE�VIRTUAL�WORLD��THE�REALITY�JUDGMENT�OF�THE�VIRTUAL�ENVIRONMENT��4HE�SUBJECT�COULD�GIVE�AN�INDICATION�OF�HOW�REAL
THE�VIRTUAL�WORLD�WAS�ON�A�SCALE�RANGING�FROM���TO�����RESPECTIVELY�hCOMPLETELY�DISAGREEv�AND�hCOMPLETELY�AGREEv��

2ESULTS�

0ARTICIPANTS��#HARACTERISTICS
)N�TOTAL�����SUBJECTS�REGISTERED�FOR�PARTICIPATION��OF�WHICH����SUBJECTS�WERE�REJECTED��BECAUSE�OF�A�VARIETY�OF�REASONS��EYE�PROB
LEMS��N����	��A�DIAGNOSIS�OF�PANIC�DISORDER�WITH�AGORAPHOBIA��N����	��AND�UNSTABLE�ANTIDEPRESSANT�MEDICATION��N����	��/THER
REASONS�INCLUDED�BEING�ELSEWHERE�IN�TREATMENT��N����	��OR�PERSONAL�PROBLEMS��WHICH�MADE�IT�IMPOSSIBLE�TO�COME�REGULARLY�TO
TREATMENT��N����	��!�TOTAL�OF���ELIGIBLE�PARTICIPANTS�WERE�NOT�IN�STATE�TO�START�THERAPY�DUE�TO�PERSONAL�REASONS�

$URING�THERAPY����PATIENTS�DR OPPED�OUT�FOR�VAR IOUS�REASONS��N�����ACR OPHOBIA�AND�N�����FEAR�OF�FL YING	��&OUR�PATIENTS
DROPPED�OUT�BECAUSE�62%4�DID�NOT�AROUSE�ANXIETY��AND���DROPPED�OUT�BECAUSE�OF�SIMULATION�SICKNESS�DURING�62%4��/TH
ER�REASONS�INCLUDED�HEALTH�AND�PERSONAL�PROBLEMS��N����	��&EAR�OF�FLYING�PATIENTS�WHO�DROPPED�OUT�DID�NOT�DIFFER�SIGNIFICANT
LY�FROM�COMPLETERS�ON�THE�&!3��T���	��������P������	��BUT�THERE�WAS�A�TREND�THAT�THE�DROPOUTS�WITH�ACROPHOBIA�WERE�MORE
SEVERE�AT�THE�PRETEST�COMPARED�TO�COMPLETERS�ON�THE�!1�ANXIETY�SCORE��T���	��������P������	��!�TOTAL�OF����SUBJECTS�COMPLET
ED�TREATMENT�����IN�THE�FEAR�OF�FLYING�GROUP�AND����IN�THE�ACROPHOBIA�GROUP��4HE�MEAN�AGE�OF�PARTICIPANTS�WAS������YEARS
�3$��������	��4HE�GENDER�RATIO�WAS�������FEMALE�AND�������MALE�

!NALYSES
0AIRED�4TESTS�WERE�USED�TO�COMPARE�BASELINE��PRETEST	�AND�POSTTREATMENT�ASSESSMENT��POSTTEST	��BIVARIATE�CORRELATIONS�WERE
USED�TO�ANALYZE�THE�STRENGTH�AND�THE�DIRECTION�OF�THE�RELATIONSHIP�BETWEEN�THE�7!)�AND�A�NUMBER�OF�DEPENDENT�VARIABLES�

%FFECT�OF�4REATMENT�5PON�!NXIETY�2EDUCTION�AND�#OGNITIONS
4O�EXAMINE�THE�OVERALL�TREATMENT�EFFECT�ON�ANXIETY�REDUCTION��SELFEFFICACY�AND�NEGATIVE�SELFSTATEMENTS��A�SERIES�OF�PAIRED
SAMPLED�TTESTS�WERE�PERFORMED�ON�BOTH�TREATMENT�GROUPS��4O�INVESTIGATE�WHETHER�ANXIETY�SIGNIFICANTLY�IMPROVED�WITH�TIME�
A�PAIRED�SAMPLES�TTEST�WAS�USED�TO�COMPARE�PRE�AND�POST�ASSESSMENT�OF�ANXIETY�SCORES��)N�AGREEMENT�WITH�THE�HYPOTHESIS�
TESTING��TAILED�A�SIGNIFICANT�IMPROVEMENT�ON�THE�&!3�WAS�FOUND��T���	���������P��������

!LSO��SUPPORTING�THE�HYPOTHESIS��A�SIGNIFICANT�INCREASE�IN�SELFEFFI
CACY�WAS� FOUND�FOR�THE�FEAR�OF�FL YING�GROUP�TESTING��TAILED�
T���	��������P��������

&URTHER��IN�LINE�WITH�EXPECTATIONS�NEGATIVE�SELFSTATEMENTS
DECREASED�SIGNIFICANTLY�IN�THE�FEAR�OF�FLYING�GROUP��TESTING��TAILED�
T���	���������P��������3EE�TABLE���FOR�MEANS�AND�STANDARD�DEVIATIONS	�
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4O�INVESTIGATE�WHETHER�ANXIETY�IN�THE�ACROPHOBIA�GROUP�SIGNIF
ICANTLY�IMPROVED�OVER�TIME��A�PAIRED�SAMPLES�TTEST�WAS�USED�TO
COMPARE�PRE�AND�POST�ASSESSMENT�OF�ANXIETY�SCORES��)N�AGREE
MENT�WITH�THE�H YPOTHESIS��TESTING��TAILED�A�SIGNIFIC ANT
IMPROVEMENT�ON�THE�!1�WAS�FOUND��T���	���������P��������

!LSO�IN�ACCORDANCE�WITH�THE�HYPOTHESIS�A�SIGNIFICANT�INCREASE�IN�SELFEFFICACY�WAS�FOUND�FOR�THIS�GROUP�TESTING��TAILED��T���	
�������P��������

&URTHERMORE��NEGATIVE�SELFSTATEMENTS�DECREASED�SIGNIFICANTLY�IN�THE�ACROPHOBIA�GROUP��TESTING��TAILED��T���	����������P������
�3EE�TABLE���FOR�MEANS�AND�STANDARD�DEVIATIONS	�

2ELATIONSHIP�"ETWEEN�4HERAPEUTIC�!LLIANCE�!ND�4REATMENT�/UTCOME
4O�ACCOUNT�FOR�POTENTIAL�DIFFERENCES�IN�THE�QUALITY�OF�THE�THERAPEUTIC�ALLIANCE�BETWEEN�GROUPS��AN�INDEPENDENT�TTEST�WAS�CON
DUCTED��.O�SIGNIFICANT�DIFFERENCE�BETWEEN�THE�QUALITY�OF�THE�THERAPEUTIC�RELATIONSHIP�IN�BOTH�GROUPS�WAS�FOUND��7!)TOTAL
&EAR�OF�FLYING�8�����������3$����������ACROPHOBIA�8����������3$�����������T���	��������P����	��&OR�THE�WHOLE�GROUP��MEAN
AND�STANDARD�DEVIATIONS�WERE�AS�FOLLOWS��4OTAL��8����������3$����������4ASK��8����������3$���������"OND��8����������3$��
������!IM��8����������3$��������
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!NOTHER�AIM�OF�THIS�STUDY�WAS�TO�EXAMINE�WHETHER�THE�QUALITY�OF�THE�THERAPEUTIC�ALLIANCE�ASSESSED�WITH�THE�7!)�PREDICTED
SUCCESSFUL�OUTCOME�IN�VIRTUAL�REALITY�EXPOSURE�THERAPY��62%4	�IN�TERMS�OF�ANXIETY�REDUCTION��!�0EARSON�CORRELATION�WAS�USED
TO�ANALYZE�THE�STRENGTH�AND�THE�DIRECTION�OF�THE�RELATIONSHIP�BETWEEN�THE�SUBJECT�S�PERCEPTION�OF�THE�THERAPEUTIC�ALLIANCE�AS
ASSESSED�AT�THE�END�OF�SESSION�TWO�AND�THE�REDUCTION�IN�ANXIETY�AT�THE�POSTTEST��3EPARATE�ANALYSES�WERE�RUN�FOR�FEAR�OF�FLYING
SUBJECTS�AND�ACROPHOBIC�SUBJECTS�SINCE�DIFFERENT�MEASURES�WERE�USED�TO�ASSESS�THE�OUTCOME��&OR�THE�FEAR�OF�FLYING�GROUP�THE
TOTAL�SCORE�AND�THE�THREE�SUBSCALES�OF�THE�7!)�WERE�CORRELATED�WITH�PREPOST�CHANGES�ON�THE�&!3��0REPOST�CHANGES�ON�THE
&!3�CORRELATED�SIGNIFICANTLY�WITH�THE�TOTAL�SCORE�OF�THE�7!)��THE�SUBSCALE�4ASK��THE�SUBSCALE�!IM��AND�BORDERLINE�SIGNIFI
CANT�WITH�THE�FACTOR�BOND���TAILED	�

!LSO�FOR�THE�ACROPHOBIA�GROUP��A�0EARSON�CORRELA
TION�WAS�USED�TO�ANAL YZE�THE�STR ENGTH�AND�THE
DIRECTION�OF�THE�RELATIONSHIP�BETWEEN�THE�SUBJECT�S
PERCEPTION�OF�THE�THERAPEUTIC�ALLIANCE�AS�ASSESSED
IN�SESSION�TWO�AND�THE�REDUCTION�IN�ACROPHOBIA�AT
THE�POSTTEST��/UR�PREDICTION�PROVED�TO�BE�WRONG�
AS�NONE�OF�THE�FACTORS�CORR ELATED�SIGNIFIC ANTLY
WITH�T HE�S UBSCALE�!NXIET Y� OF� THE� !CROPHOBIA
1UESTIONNAIRE��3EE�TABLE��	�

4HERAPEUTIC�!LLIANCE�!ND�
4HE�%XPERIENCE�/F�0RESENCE
)N�ADDITION��WE�CONDUCTED�AN�EXPLORATIVE�INVES
TIGATION�TO�SEE�WHETHER�THE�EXPER IENCE�OF�PRES
ENCE�DURING�62%4�WAS�RELATED�TO�THE�QUALITY�OF�THE�THERAPEUTIC�ALLIANCE��4HEREFORE��THE�7!)TOTAL�AND�THE���SUBSCALES�OF
THE�7!)�WERE�CORRELATED�WITH�THE�SCORE�ON�THE�)GROUP�0RESENCE�1UESTIONNAIRE�AS�ASSESSED�AT�THE�END�OF�SESSION�TWO��.O
SIGNIFICANT�CORRELATIONS�WERE�FOUND��7!)�TOTAL��R��������P��������4ASK��R��������P��������"OND��R��������P��������AND�!IM��R��
�����P�������

$ISCUSSION
4HIS�STUDY�WAS�DESIGNED�TO�ANALYZE�COGNITIVE�AND�RELATED�PROCESSES�INVOLVED�IN�62%4��&OUR�SESSIONS�OF�62%4�LED�TO�A
SIGNIFICANT�REDUCTION�IN�FEAR�OF�FLYING�AND�IN�FEAR�OF�HEIGHT�AND�CORROBORATE�EARLIER�FINDINGS��E�G��%MMELKAMP�ET�AL��
������+R IJN�ET�AL�� �����������A������B��2OTHBAUM�ET�AL�� �������-ÓHLBERGER��7EIK��0AULI����7IEDEMANN������	�	
!LTHOUGH�COGNITIONS�WERE�NOT�DIRECTLY�ADDRESSED�DURING�62%4��OUR�HYPOTHESIS�THAT�SELFSTATEMENTS�CHANGE�DUR ING
62%4�WAS�CONFIRMED��2ESULTS�DEMONSTRATED�THAT�FOUR�SESSIONS�OF�62%4�NOT�ONLY�LED�TO�SIGNIFICANT�REDUCTION�IN�ANXI
ETY�BUT�ALSO�TO�ENHANCED�SELFEFFICACY�AND�DECREASED�NEGATIVE�SELFSTATEMENTS��4HE�STEADY�INCREASE�IN�SELFEFFICACY�OVER
THE�COURSE�OF�THE�FOUR�62%4�SESSIONS�IS�IN�LINE�WITH�RESEARCH�DONE�BY�+RIJN�ET�AL�������B	�WHO�FOUND�THAT�62%4�LED�TO
A�LINEAR�INCREASE�IN�SELFEFFICACY�IN�SUBJECTS�WITH�FEAR�OF�FLYING��/UR�RESULTS�EXTEND�THE�EARLIER�FINDINGS�TO�INDIVIDUALS�WITH
ACROPHOBIA��INDICATING�THAT�THE�INCREASE�IN�SELFEFFICACY�IS�NOT�LIMITED�TO�A�SPECIFIC�PATIENT�GROUP��NOR�IS�IT�LIMITED�TO�SPE
CIFIC�VIRTUAL�ENVIRONMENTS��&URTHER��IN�LINE�WITH�OUR�HYPOTHESIS��REDUCTION�OF�NEGATIVE�SELFSTATEMENTS�OCCURRED�IN�BOTH
GROUPS��)N�AN�EARLIER�STUDY��+RIJN�ET�AL�������A	��IT�WAS�FOUND�THAT�THE�ADDITION�OF�COPING�SELFSTATEMENTS�DID�NOT�ENHANCE
THE�EFFECTIVENESS�OF�62%4�IN�THE�TREATMENT�OF�ACROPHOBIA��/UR�RESULTS�EXTEND�THESE�FINDINGS�IN�THAT�NEGATIVE�COGNITIONS
REDUCED�@AUTOMATICALLY��THROUGH�62%4�WITHOUT�OFFERING�ALTERNATIVE�COPING�STATEMENTS�BY�THE�THERAPIST��3IMILAR�REDUC
TION�IN�NEGATIVE�SELFSTATEMENTS�HAS�BEEN�FOUND�IN�PATIENTS�TREATED�WITH�EXPOSURE�IN�VIVO�WITHOUT�ANY�COGNITIVE�RESTRUC
TURING��%MMELKAMP������	�
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/UR�HYPOTHESIS�THAT�THE�QUALITY�OF�THE�THERAPEUTIC�ALLIANCE�AS�JUDGED�BY�PATIENTS�IS�POSITIVELY�RELATED�TO�ANXIETY�REDUCTION�AS
A�CONSEQUENCE�OF�62%4�COULD�ONLY�BE�CONFIRMED�FOR�THE�FEAR�OF�FLYING�GROUP��MEANING�THAT�AT�LEAST�FOR�THE�FEAR�OF�FLYING
GROUP�THE�THERAPEUTIC�ALLIANCE�PLAYS�A�ROLE�IN�THE�OUTCOME�OF�62%4��&OR�THE�FEAR�OF�HEIGHTS�NONE�OF�THE�THREE�FACTORS�CON
CERNING�THE�THERAPEUTIC�ALLIANCE�PREDICTED�REDUCTION�IN�FEAR�OF�HEIGHTS�AS�ASSESSED�WITH�THE�!1!NXIETY��4HE�DISCREPANT
RESULTS�WITH�RESPECT�TO�THE�PREDICTIVE�VALUE�OF�THE�THERAPEUTIC�RELATIONSHIP�BETWEEN�THE�FEAR�OF�FLYING�GROUP�AND�THE�ACROPHO
BIA�GROUP�ARE�PUZZLING��4HIS�DISCREPANCY�MAY�BE�RELATED�TO�THE�MORE�DEMANDING�CHALLENGES�CONCERNING�EXPOSURE�IN�THE�FEAR
OF�HEIGHTS�GROUP��7HILE�IN�THE�FEAR�OF�FLYING�TREATMENT�THE�DEMANDS�WERE�NOT�CONTINUOUSLY�INCREASING�IN�EVERY�TREATMENT
SESSION��THE�DEMANDS�FOR�THE�FEAR�OF�HEIGHTS�GROUP�WERE�CONTINUOUSLY�INCREASED�IN�EVERY�SINGLE�SESSION��!S�SOON�AS�THE�35$3
DECLINED�A�MORE�DEMANDING�62�WORLD�WAS�INTRODUCED�BY�THE�THERAPIST��WHICH�MIGHT�HAVE�AFFECTED�THE�EXPERIENCED�THERA
PEUTIC�RELATIONSHIP�AND�MIGHT�HAVE�ACCOUNTED�FOR�THE�DIFFERENCES�BETWEEN�TREATMENT�GROUPS��/N�THE�OTHER�HAND��THE�QUALI
TY�OF�THE�THERAPEUTIC�ALLIANCE�WAS�QUITE�HIGH�IN�BOTH�GROUPS�WITH�RELATIVELY�SMALL�STANDARD�DEVIATIONS��)N�FACT��THERE�WAS�NO
SIGNIFICANT�DIFFERENCE�BETWEEN�THE�QUALITY�OF�THE�THERAPEUTIC�RELATIONSHIP�IN�BOTH�GROUPS��&URTHER��THE�SAME�THERAPISTS�TREAT
ED�BOTH�TYPE�OF�PATIENTS��SO�IT�IS�HIGHLY�UNLIKELY�THAT�OTHER�UNKNOWN�THERAPIST�DIFFERENCES�EXPLAIN�THE�DIFFERENCES�FOUND��&UR
THERMORE��WE�INVESTIGATED�WHETHER�THE�QUALITY�OF�THE�THERAPEUTIC�ALLIANCE�IS�RELATED�TO�THE�LEVEL�OF�PRESENCE�SUBJECTS�EXPERI
ENCED�DURING�62%4��%XPERIENCED�PRESENCE�WAS�UNRELATED�TO�THE�THERAPEUTIC�ALLIANCE��THIS�HOLDS�FOR�THE�TOTAL�SCORE�AND�FOR
THE�SCORES�ON�THE�SUBSCALES�OF�THE�7!)��

)T�SHOULD�BE�NOTED�THAT�THE�7!)�IS�AN�INSTRUMENT�DEVELOPED�FOR�VERBAL�PSYCHOTHERAPY��4HE�7!)�HAS�NOT�BEEN�ADAPTED�FOR
62%4��AND�SOME�QUESTIONS�MAY�BE�IRRELEVANT�IN�CONTEXT�WITH�THIS�DIRECTIVE�FORM�OF�TREATMENT��E�G��QUESTION�����h)�FEEL�THAT
THE�THERAPIST�IS�NOT�HONEST�TO�ME�CONCERNING�HIS�FEELINGS�ABOUT�MEv	��5NDER�THESE�CIRCUMSTANCES��SOME�STATEMENTS�FROM�THE
7!)�MIGHT�HAVE�BEEN�CONFUSING�FOR�PATIENTS�BECAUSE�THEIR�MEANING�MIGHT�HAVE�BEEN�DIFFICULT�TO�ADAPT�TO�THE�SPECIFIC�THERA
PEUTIC�SITUATION��!�POSSIBLE�SOLUTION�TO�THIS�PROBLEM�MIGHT�BE�TO�ADAPT�SOME�ITEMS�OF�THE�7!)�FOR�62%4�IN�FUTURE�STUDIES�
)T�MIGHT�ALSO�BE�INTERESTING�TO�INCLUDE�ITEMS�CONCERNING�THE�EXPERIENCE�ABOUT�BEING�GUIDED�THROUGH�THE�VIRTUAL�ENVIRONMENT
BY�THE�THERAPIST��4HIS�MAY�GIVE�A�MORE�DETAILED�VIEW�OF�IMPORTANT�ASPECTS�CONCERNING�THE�THERAPEUTIC�ALLIANCE�IN�A�VIRTUAL�REAL
ITY�EXPOSURE�SETTING��(OWEVER��IT�SHOULD�BE�NOTED�THAT�RELIABILITY�ANALYSIS�CONFIRMED�THE�GOOD�PSYCHOMETRIC�PROPERTIES�OF�THE
7!)�IN�THE�PRESENT�STUDY��#RONBACH�ALPHA��7!)�TOTAL�SCORE��α �������4ASK��α �������"OND��α �������!IM��α �����	��

4HE�QUESTION�OF�CAUSALITY��IS�THE�THERAPEUTIC�ALLIANCE�BETTER�RATED�BECAUSE�THE�PATIENT�FELT�ALREADY�SOMEWHAT�BETTER�n�OR�DOES
THE�PATIENT�IMPROVE�BECAUSE�OF�A�GOOD�ALLIANCE	�CANNOT�BE�ANSWERED�WITH�THIS�DESIGN��4O�MINIMIZE�THE�EFFECTS�OF�62%4�ON
THE�EVALUATION�OF�THE�THERAPEUTIC�ALLIANCE��HOWEVER��WE�USED�THE�FIRST�ASSESSMENT�OF�THE�THERAPEUTIC�ALLIANCE��AFTER�THE�SECOND
SESSION	�FOR�ANALYZING�ITS�RELATIONSHIP�WITH�THE�OUTCOME�OF�62%4�AFTER�FOUR�SESSIONS��

#ONSIDERING�LIMITATIONS�OF�THIS�STUDY��IT�IS�DIFFICULT�TO�DRAW�HARD�CONCLUSION�ABOUT�A�TIMEEFFECT�SINCE�NO�CONTROL�CONDITION
WAS�INCLUDED�IN�THIS�STUDY��3INCE�THE�MAIN�AIM�OF�THIS�STUDY�CONCERNED�PROCESS�VARIABLES�RATHER�THAN�OUTCOME�IN�TERMS�OF
ANXIETY�REDUCTION��NO�CONTROL�CONDITION�WAS�INCLUDED��GIVEN�THAT�THERE�IS�NOW�ROBUST�EVIDENCE�THAT�62%4�IS�MORE�EFFECTIVE
THAN�CONTROL�CONDITIONS��E�G��0OWERS���%MMELKAMP��������0ARSONS���2IZZO������	��

.EVERTHELESS��THERE�ARE�INDICATIONS�THAT�AT�LEAST�SOME�PARTS�OF�THE�EFFICACY�OF�62%4�CAN�BE�ATTRIBUTED�TO�AN�INCREASED�SENSE
OF�COMPETENCE�MANAGING�DIFFICULT�SITUATIONS��&URTHERMORE��THE�REDUCTION�IN�NEGATIVE�COGNITIONS�IN�THE�PROCESS�OF�TREATMENT
ALTHOUGH�THESE�COGNITIONS�WERE�NOT�DIRECTLY�ADDRESSED�COULD�BE�AN�INDICATION�THAT�THE�EXPERIENCE�OF�SUCCESSFUL�MANAGING�AN
ANXIETY�PROVOKING�SITUATION�HAS�A�POSITIVE�IMPACT�ON�THE�AMOUNT�OF�NEGATIVE�COGNITIONS�ABOUT�ONESELF��

)N�FUTURE�RESEARCH�IT�WOULD�BE�INTERESTING�TO�ANALYZE�MORE�DETAILED�COGNITIVE�PROCESSES�AND�TO�ESTABLISH�TEMPORAL�PRECEDENCE
FOR�COGNITIVE�AND�EMOTIONAL�VARIABLES�CHANGES�DURING�62%4��4HIS�MIGHT�BE�ESPECIALLY�HELPFUL�IN�DETERMINING�DIFFERENCES�IN
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MECHANISMS�OF�CHANGE�AND�TO�UNDERSTAND�THE�INTERVENTION�PROCESS�IN�EXPOSURE�BASED�TREATMENT��-ORE�SPECIFICALLY��NO�STUDY
HAS�EXAMINED�THE�FULL�MEDIATION�CRITERIA��"ARON���+ENNY������	�INCLUDING�TEMPORAL�PRECEDENCE�IN�62%4��4HIS�WOULD�ALSO
PROMOTE�THE�METHODOLOGICAL�VALIDITY�CONCERNING�62%4�RESEARCH�AS�DEMANDED�BY�#OTE�AND�"OUCHARD������	��3O�NOT�ONLY
FURTHER�OUTCOME�STUDIES�ABOUT�THE�COMPARATIVE�EFFICACY�OF�62%4�ARE�NEEDED��BUT�STUDIES�INVESTIGATING�THE�EMOTIONAL�AND
COGNITIVE�PROCESSES�THAT�ARE�INVOLVED�IN�VIRTUAL�REALITY�EXPOSURE�THERAPY�ARE�ALSO�NEEDED�

/VERALL��IT�CAN�BE�CONCLUDED�THAT�SELFEFFICACY�AND�NEGATIVE�SELFSTATEMENTS�CHANGE�DURING�THE�PROCESS�OF�62%4��2ESULTS�WITH
RESPECT�TO�THERAPEUTIC�ALLIANCE�AS�JUDGED�BY�THE�PATIENT�ARE�INCONCLUSIVE��IN�FEAR�OF�FLYING�THE�QUALITY�OF�THE�THERAPEUTIC�ALLIANCE
PREDICTED�SUCCESSFUL�OUTCOME��BUT�NOT�IN�ACROPHOBIA��4HERE�IS�A�CLEAR�NEED�OF�FURTHER�STUDIES�INVESTIGATING�THE�PROCESSES
INVOLVED�IN�62%4�

2EFERENCES
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#OHEN��$�#�������	��#OMPARISON�OF�SELFREPORT�AND�BEHAVIOURAL�PROCEDURES�FOR�ASSESSING�ACROPHOBIA��"EHAVIOUR�4HERAPY��
��������

#OTE���"OUCHARD������	��6IRTUAL�REALITY�EXPOSUREgS�EFFICACY�IN�THE�TREATMENT�OF�SPECIFIC�PHOBIAS��A�CRITICAL�REVIEW��
*OURNAL�OF�#YBER4HERAPY���2EHABILITATION����������

%MMELKAMP��0��-�'�������	��"EHAVIOUR�THERAPY�WITH�ADULTS��)N�-�,AMBERT��%D�	��"ERGIN���'ARFIELDS�(ANDBOOK�
OF�0SYCHOTHERAPY���"EHAVIOUR�#HANGE���TH�%DITION��.EW�9ORK��7ILEY
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%MMELKAMP��0�-�'���+RIJN��-���(ULSBOSCH��!�-���DE�6RIES��3���3CHUEMIE��-�*��AND�VAN�DER�-AST��#�!�0�'�������	��
6IRTUAL�REALITY�TREATMENT�VERSUS�EXPOSURE�IN�VIVO��A�COMPARATIVE�EVALUATION�IN�ACROPHOBIA��"EHAVIOUR�2ESEARCH�
AND�4HERAPY�������������

&IRST��-�"���3PITZER��2�,���'IBBON��-����7ILLIAMS��*�"�7�������	��3TRUCTURED�#LINICAL�)NTERVIEW�FOR�$3-)6�!XIS�)�
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7ORKS�OF�3IGMUND�&REUD��6OLUME�����,ONDON�(OGARTH�0RESS�

'REEN��*�������	��4HE�THERAPEUTIC�ALLIANCE��!�SIGNIFICANT�BUT�NEGLECTED�VARIABLE�IN�CHILD�MENTAL�HEALTH�TREATMENT�STUDIES�
*OURNAL�OF�#HILD�0SYCHOLOGY�AND�0SYCHIATRY��������������

'REENSON��2�������	��4HE�TECHNIQUE�AND�PRACTICE�OF�PSYCHOANALYSIS��,ONDON�(OGARTH�0RESS�

4HERAPEUTIC�0ROCESSES�IN�6IRTUAL�2EALITY�%XPOSURE�4HERAPY��4HE�2OLE�OF�#OGNITIONS�AND�4HERAPEUTIC�!LLIANCE���
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(ORVATH��!�/��AND�'REENBERG��,�3�������	��$EVELOPMENT�AND�VALIDATION�OF�THE�7ORKING�!LLIANCE�)NVENTORY��
*OURNAL�OF�#OUNSELING�0SYCHOLOGY�������������

(ORVATH��!��/�����"EDI��2��0�������	��4HE�ALLIANCE��)N�*��#��.ORCROSS��%D�	��0SYCHOTHERAPY�RELATIONSHIPS�THAT�WORK�
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(ORVATH��!��/�����3YMONDS��"��$�������	��2ELATION�BETWEEN�WORKING�ALLIANCE�AND�OUTCOME�IN�PSYCHOTHERAPY��
!�METAANALYSIS��*OURNAL�OF�#OUNSELING�0SYCHOLOGY���������n����

+RIJN��-���%MMELKAMP��0�-�'���"IEMOND��2���DE�7ILDE�DE�,IGNY��#���3CHUEMIE��-�*��AND�VAN�DER�-AST��#�!�0�'��
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6AN�(OUT��7�*�0�*���%MMELKAMP��0�-�'���+OOPMANS��0�#���"�GELS��3�-��AND�"OUMAN��4�+�������	��
!SSESSMENT�OF�SELFSTATEMENTS�IN�AGORAPHOBIC�SITUATIONS�CONSTRUCTION�AND�PSYCHOMETRIC�EVALUATION�OF�THE�
!GORAPHOBIC�3ELF3TATEMENTS�1UESTIONNAIRE��!31	��*OURNAL�OF�!NXIETY�$ISORDERS�������������

7IEDERHOLD��"�+���AND�7IEDERHOLD��-�$�������	��6IRTUAL�2EALITY�4HERAPY�FOR�!NXIETY�$ISORDERS��!DVANCES�
IN�%VALUATION�AND�4REATMENT��!MERICAN�0SYCHOLOGICAL�!SSOCIATION��7ASHINGTON��$�#�
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3TUDY
-OTOR�VEHICLE�ACCIDENTS��-6!	��BESIDES�DEATH�AND�PHYSICAL�INJURIES��ARE�ALSO�RESPONSIBLE�FOR�ANXIETY�DISORDERS�SUCH�AS�ACUTE
STRESS�DISORDER�OR�0 OSTTRAUMATIC�3TRESS�$ISORDER��0 43$	��!LBUQUERQUE�ET�AL� ������	��FOUND�THAT������OF�THE�INDIVIDUALS
EXPOSED�TO�SERIOUS�-6!�PRESENTED�SYMPTOMS�OF�043$��!�HIGHER�FIGURE�WAS�FOUND�BY�"LANCHARD���(IC KLING������	�
4HEY�ESTIMATED�THAT���TO�����OF�-6!�VICTIMS�SUFFERED�FROM�043$��FURTHERMORE��0IRES���-AIA������	�PRESENTED�RESULTS
IN�WHICH�THEY�SUGGEST�THAT�IN�THE�FIRST�E VALUATION�AFTER�THE�ACCIDENT������DAY S	������OF�THE����SUBJECTS�PR ESENTED�043$
SYMPTOMS��&OUR�MONTHS�AFTER�THE�ACCIDENT��THE�PERCENTAGE�WAS�REDUCED�TO������EVEN�THOUGH������OF�THE�SUBJECTS�PRESENT
ED�MORE�SYMPTOMS�THEN�ON�FIRST�EVALUATION��!�FOLLOWUP�LONGITUDINAL�STUDY�ALSO�SHOWED�A�PREVALENCE�OF�������YEARS�AF TER
THE�-6!��-AYOU��%HLERS���"RYANT������	

4HE�MOST�COMMON�THERAPY�FOR�THE�TR EATMENT�OF�043$�IS�EXPOSURE�THERAPY��AS�SUGGESTED�BY�THE�)NTERNATIONAL�3 OCIETY�FOR
4RAUMATIC�3TRESS�3TUDIES��&OA�ET�AL�� �����	��4RADITIONALLY��IMAGINATION�EXPOSUR E��IN�THE�IMPOSSIBILIT Y�OF�IN�VIVO�EXPOSUR E
SUCH�AS�IN�THE�-6!�CASES��IS�USUALLY�PSYCHOTHERAPISTS��FIRST�CHOICE��(OWEVER��MORE�OFTEN�THAN�NOT��PATIENTS�WITH�SEVERE�ANX
IETY�DISORDERS�ARE�NOT�WILLING�TO�COOPERATE�WITH�THE�THERAPIS T�WHEN�ASKED�TO�IMAGINE�THE�SITUATION�THAT�INDUCED�THE�TRAU
MA���4HE�AVOIDANCE�OF�RECALLING�THE�TRAUMATIC�EXPERIENCE�IS�A�043$�SYMPTOM�ITSELF��/N�THE�OTHER�HAND��SOME�OF�THEM�ARE
NOT�ABLE�OR�NOT�WILLING�TO�ENGAGE�EMOTIONALL Y��WHICH�MAY�REDUCE�THERAPY�SUCCESS�� *AYCOX��&OA���-ORRAL������	��

4HIS�BRINGS�ABOUT�A�NEW�CHALLENGE�TO�PSYCHOTHERAPISTS��AS�TRADITIONAL�TECHNIQUES�MAY�NOT�DELIVER�THE�EXPECTED�R ESULTS��!N
ALTERNATIVE�TO�IN�VIVO�AND�TO�IMAGINATION�EXPOSURE�MAY�BE�6IRTUAL�2EALITY�%XPOSURE��62%	��4HE�USE�62%��DESPITE�BEING�A

0HYSIOLOGICAL�!SSESSMENT�$URING�62�043$�
4REATMENT�OF�A�-OTOR�6EHICLE�!CCIDENT�0ATIENT

0EDRO�'AMITO���4OMAZ�3ARAIVA���*ORGE�/LIVEIRA���$IOGO�-ORAIS���0EDRO�2OSA���
-IGUEL�0OMBAL���,UIZ�'AMITO� AND�!LBERTO�,EAL�

"ESIDES�PHYSICAL�INJURIES��MOTOR�VEHICLE�ACCIDENTS��-6!S	�ARE�RESPONSIBLE�FOR�SERIOUS�MENTAL�DISORDERS��UP�TO����
OF�THE�VICTIMS�OF�-6!S�CAN�DEVELOP�POSTTRAUMATIC�STRESS�DISORDER��043$	��!���YEAR�OLD�PATIENT�WAS�EXPOSED�TO
A�VIRTUAL�HIGHWAY�WITH�AN�INCREASING�ANXIETY�TRIGGERING�EVENTS��TRAFFIC�INTENSITY��HORNS��PROXIMITY�OF�THE�SURROUND
ING�BUILDINGS��TUNNELS��CROSSOVERS	��4HE�RESULTS�INDICATE�THAT�THE�PATIENT�HAD�A�DECREASE�IN�043$�SYMPTOMS��NAME
LY�IN�THE�)%3��)NTRUSION�AND�!VOIDANCE�DIMENSIONS	�AND�IN�THE�(!$3��!NXIETY�AND�$EPRESSION�DIMENSIONS	��!S
FAR�AS�THE�PSYCHOPHYSIOLOGICAL�ACTIVATION�CONCERNS��THE�DISTRIBUTION�'32�AND�%#'�VALUES�DURING�THE����SESSIONS
FOLLOWED�THE�EXPECTED�PATTERN� �BEING�R EDUCED�DUR ING�THE�FINAL�SESSION�WITH�STATISTIC ALLY�SIGNIFIC ANT�DIFFER ENCES
BETWEEN�SESSIONS�FOR�%#'��&���	����������P�����	��(OWEVER��THE�MOST�RELEVANT�FACT�IS�THAT�THIS�DECREASE�LED�TO�THE
PATIENT�BEING�ABLE�TO�DR IVE�AGAIN�

#ORRESPONDING�!UTHOR�
0EDRO�'AMITO��0H$��!SSOCIATE�0ROFESSOR��$EPARTMENT�OF�0SYCHOLOGY��5NIVERSITY�,USOFONA�DE�(UMANIDADES�E�4ECNOLOGIAS��#AMPO�'RANDE��������������
,ISBOA��0ORTUGAL��0EDRO�GAMITO GMAIL�COM

� 5NIVERSITY�,US�FONA�OF�(UMANITIES�AND�4ECHNOLOGIES
��
(OSPITAL�*¢LIO�DE�-ATOS

* O U R N A L � O F �# Y B E R4H E R A P Y � 2EH A B I L I T A T I O N
&A L L � � � � � � � 6O L UME � � � � ) S S U E � �
Ú �6 I R T U A L � 2 E A L I T Y �-ED I C A L � ) N S T I T U T E
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RELATIVELY�NEW�PROCEDURE��IS�NOT�A�NO VEL�TECHNIQUE�WITHIN�THE�ANXIET Y�DISORDER�THERAPIES� �)N�FACT� �FOR�MORE�THAN�A�DEC ADE�
6IRTUAL�2EALITY��62	�HAS�BEEN�USED�TO�TREAT�PATIENTS�WITH�ACROPHOBIA��%MMELKAMP�ET�AL�������	��ARACHNOPHOBIA��#ARLIN�ET
AL�������	��CLAUSTROPHOBIA��"OTELLA�ET�AL�������	�AND�FEAR�OF�FLYING��2OTHBAUM�ET�AL�������	��AMONG�OTHER�PATHOLOGIES��4HERE
ARE�SEVERAL�043$�STUDIES�PUBLISHED�AS�WELL� �$IFEDE��(OFFMAN�AND�*AY SINGHE������	�STUDIED�PATIENTS�WITH�0 43$�FROM
7ORLD�4RADE�#ENTER�ATTACKS��*OSMAN�ET�AL�������	��PATIENTS�WITH�043$�FROM�SUICIDE�BOMB�ATTACKS�IN�)SRAEL��AND�2IZZO�ET
AL�������	��SOLDIERS�THAT�HAD�RETURNED�FROM�)RAQ��)N�ALL�STUDIES�A�R EDUCTION�ON�043$�SYMPTOMATOLOGY�WAS�FOUND��
62%�HAS�ALSO�PROVEN�ITSELF�TO�BE�AN�OPTION�TO�TR EAT�ANXIETY�DISORDERS�DERIVED�FROM�-6!��7HEN�IT�COMES�TO�DR IVING�PHO
BIA��7ALD�AND�4AYLOR������	�FOUND�A�DECREASE�ON�ANXIETY�AND�AVOIDANCE�RATINGS�FROM�PRE�TO�POST�62%�TREATMENT��!�SIMI
LAR�TREND�WAS�REPORTED�ON�A������STUDY��WHERE���OUT���PATIENTS�SHOWN�A�DECREASE�ON�DRIVING�PHOBIA�AFTER�BEING�EXPOSED�TO
A�VIRTUAL�REALITY�WOR LD��7ALD���4AYLOR������	��#ONCERNING�0 43$�FROM�-6!��"ECK��0ALYO��7INER��3CHWAGLER�AND�!NG
�����	�FOUND�A�SIGNIFIC ANT�REDUCTION�IN�POSTTRAUMA�SY MPTOMS��SUCH�AS��REEXPERIENCING��AVOIDANCE��AND�EMOTIONAL�NUMB
ING	�ON�A�SAMPLE�OF�SIX�PARTICIPANTS�AFTER����SESSIONS�OF�6IRTUAL�2EALITY�%XPOSURE�4HERAPY��62%4	��)N�THIS�WAY��THESE�STUD
IES�POINT�TOWARDS�THE�POSSIBILITY�OF�CHOOSING�62%4�AS�AN�ALTERNATIVE�PROCEDURE�TO�TREAT�ANXIETY�DISORDERS�

4HIS�OUTCOME�IS�ENHANCED�BY�DATA�FR OM�PHYSIOLOGICAL�ASSESSMENT� �3 EVERAL�STUDIES�WER E�CONDUCTED�WHER E�PHYSIOLOGICAL
MEASURES�WERE�ADOPTED�TO�ASSESS�THE�EFFECTIVNESS�OF� 62%4�FOR�VICTIMS�WHO�HAVE�DE VELOPED�043$�AS�A�R ESULT�OF�A�-6!�
4O�EVALUATE�PHYSIOLOGICAL�RESPONSIVENESS�AMONG�SUR VIVORS�OF�-6!�WITH�0 43$��6EAZEY�ET�AL� ������	�COMPAR ED�PATIENTS
WITH�CHRONIC�043$��PATIENTS�WITH�SUBSYNDROMAL�043$�AND�A�CONTROL�GROUP�WITHOUT�043$��4HE�RESULTS�SHOWED�PHYSI
OLOGICAL�DIFFERENCES�FOR�HEART�RATE�ACTIVITY�BETWEEN�THESE�GROUPS�

/N�THE�OTHER�HAND��7ALSHE�ET�AL�������	��INVESTIGATED�THE�USE�OF�COMPUTER�GENERATED�ENVIRONMENTS�IN�EXPOSURE�THERAPY�FOR
DRIVING�PHOBIA��%LEVEN�PATIENTS�THAT�WER E�DIAGNOSED�ACCORDING�TO�THE�$3-)6�CR ITERIA�FOR�3 PECIFIC�0HOBIA��I�E��DRIVING	
WERE�EXPOSED�TO�A�COMPUTERGENERATED�DR IVING�ENVIRONMENT�USING�COMPUTER�DRIVING�GAMES��2ESULTS�WERE�ASSESSED�BY�SELF
REPORT�MEASURES�FOR�EMOTIONAL�DISTR ESS��PRESENCE��IMMERSION��AND�PHYSIOLOGICAL�DATA�FOR�HEAR T�RATE�ACTIVATION��4HE�AUTHORS
MENTION�THAT�62�ENABLES�THE�PATIENT�TO�PAY�ATTENTION�IN�THE�VIR TUAL�DRIVING�SITUATION��THEREFORE�EXPOSURE�THERAPY�MIGHT�BE
AN�EFFECTIVE�ALTERNATIVE�FOR�DR IVING�PHOBIA�FOLLOWING�A�-6!��

)N�FACT��PHYSIOLOGY�ASSESSMENT�AND�ANAL YSIS�SEEMS�TO�PR OVIDE�RELIABLE�CLUES�TO�EVALUATE�POSTTRAUMATIC�BEHAVIORS��/NE�OF�THE�KEY
043$�DIAGNOSIS�CRITERIA��ACCORDING�TO�THE�$3-)6��!0!������	��IS�THE�HYPERACTIVATION�BEFORE�THE�EXHIBITION�TO�THE�TRAUMATIC
EVENTS��0SYCHOPHYSIOLOGICAL�STUDIES�CARRIED�OUT�IN�PATIENTS�WITH�043$��HAVE�DEMONSTRATED�A�PHYSIOLOGIC�PERIPHERIC�HYPERACTIVA
TION�AT�THE�LEVEL�OF�THE�CARDIAC�BEAT��BLOOD�PRESSURE��MUSCULAR�TENSION�AND�SKIN�CONDUCTANCE��"LANCHARD��+OLB��AND�0RINS������	�

)N�THE�SAME�WAY��"LANCHARD�ET�AL�������	�CARRIED�OUT�A�STUDY�THAT�WAS�INTENDED�TO�DISTINGUISH�TWO�GROUPS�OF�VETERANS�OF�WAR
�WITH�AND�WITHOUT�043$	��ON�THE�BASIS�OF�THEIR�CARDIAC�FREQUENCY�BEFORE�SOUNDS�OF�WAR��4HE�RESULTS�OBTAINED�THROUGH�A�DIS
CRIMINATING�ANALYSIS�ALLOWED�TO�IDENTIFY�CORRECTLY������OF�THE�C ASES�OF�043$�

0ITMAN�ET�AL�������	�FOUND�IN�A�STUDY�WITH�A�WAR�VETERANSg�SAMPLE�THAT�THE�SKIN�CONDUCTANCE�IS�A�MEASUR E�WITH�BIGGER�DIS
CRIMINATING�POWER�OF�THE�0 43$������	�THAN�THE�ELECTR OMIOGRAPHY������	�AS�WELL�AS�THE�C ARDIAC�FREQUENCY������	� �4HE
SAME�AUTHORS�REPORTED�THAT�THERE�WAS�AN�INCREASE�OF�THE�SYMPATHIC�ACTIVATION�BEFORE�TRAUMATIC�IMAGES�AND�THAT�H YPERACTI
VATION�IS�POSITIVELY�ASSOCIATED�WITH�THE�FREQUENCY�OF�INTRUSIVE�THOUGHTS�

7ALSHE�ET�AL�������	�DEVELOPED�A�STUDY�TO�INVESTIGATE�THE�EFFECTIVENESS�OF�COMPUTER�GENERATED�ENVIRONMENTS�INVOLVING�DRIVING
GAMES�AND�VIRTUAL�REALITY�DRIVING�ENVIRONMENT�IN�EXPOSURE�THERAPY�FOR�ACCIDENT�PHOBIA��4HE�SAMPLE�CONSISTED�OF�FOURTEEN�SUB
JECTS�WITH�$3-)6��!0!������	�CRITERIA�WITH�A�SIMPLE�DR IVING�PHOBIA��3ELFREPORT�MEASURES��AS�WELL�AS�PHYSIOLOGICAL�ACTIVA
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TION��HEART�RATE	�SHOWED�SIGNIFICANT�POSTTREATMENT�REDUCTIONS�ON�ALL�MEASUR ES�ANALYZED��!CCORDING�TO�7ALSHE�ET�AL� ������	
THESE�VIRTUAL�WORLDS�MAY�PLAY�A�USEFUL�ROLE�IN�THE�TREATMENT�OF�DRIVING�PHOBIA�POSTACCIDENT�EVEN�WHEN�COMORBID�CONDITIONS
SUCH�AS�043$�AND�DEPRESSION�ARE�PRESENT�

!CCORDINGLY�TO�PREVIOUS�STUDIES��THIS�WORK�WAS�DESIGNED�TO�ASSESS�THE�EFFECTIVENESS�OF�6IRTUAL�2EALITY�%XPOSURE�TO�A�PATIENT
WHO�WAS�INVOLVED�IN�A�-OTOR�6EHICLE�!CCIDENTS�AND�THE�SUBSEQUENT�INFLUENCE�ON�THEIR�SYMPTOMS�OF�034$��)N�THIS�WAY��IT
IS�EXPECTED�THAT�ANXIET Y��DEPRESSION��043$�SYMPTOMS��AS�WELL�AS�PH YSIOLOGICAL�ACTIVATION��ARE�LOWER�IN�A�POSTTR EATMENT
STAGE�WHEN�COMPARED�TO�AN�INITIAL�AND�DUR ING�TREATMENT�STAGES�

-ETHOD
0ARTICIPANTS
4HE�PARTICIPANT�WAS�A����YEARS�/LD�0ORTUGUESE�WOMAN�WHO�MET�$3-)6��!0!������	�CRITERIA�FOR�043$�AND�DEPRESSIVE
DISORDER��#LINICAL�!DMINISTERED�043$�3CALE��"LAKE�ET�AL�� �����	��0RIOR�TO�THE�TR IAL��THE�PAR TICIPANT�WAS�IN�PSY CHOTHERAPY
AND�WAS�MEDIC ATED�WITH�& LUOXETINA��#LOBOZAM�AND�, ORAZEPAM��4HE�MEDICATION�WAS�STABLE�DUR ING�THE���MONTHS�BEFOR E
62��VIRTUAL�REALITY	�EXPOSURE�

-ATERIALS
%MOTIONAL�ADJUSTMENT�THR OUGH�ANXIETY�AND�DEPR ESSION�LEVELS�WAS�E VALUATED�USING�THE�(OSPITAL�!NXIET Y�AND�$EPR ESSION
3CALE�n�(!$3��:IGMOND���3NAITH������	�

043$�S�INTRUSION�AND�AVOIDANCE�CR ITERIA�WERE�ASSESSED�THROUGH�THE�)MPACT�OF�%VENTS�3C ALE�n�)%3��(OROWITZ��7ILNER���
!LVAREZ������	��0SYCHOPHYSIOLOGICAL�DATA�SUCH�AS�% %'��%LECTROENCEPHALOGRAPHY	��'32��'AL VANIC�3KIN�2ESPONSE	�AND
%#'��%LECTROCARDIOGRAPHY	�WAS�RECORDED��RESPECTIVELY��THROUGH�.EUROSCAN����CHANNELS�CAP��#OMPUMEDICS�,IMITED4-	
AND�A�0ROFUSION�03'�SYSTEM��#OMPUMEDICS�,IMITED4-	�

0ROCEDURE
4HE�PARTICIPANT�WAS�EXPOSED�THROUGH�A�����8�����CM�4RANSLUCID�3CREEN�INSTALLED�ON�THE�.EUROPHYSIOLOGY�3ERVICE�OF�THE
(OSPITAL�OF�*¢LIO�DE�-ATOS� �,ISBON��0ORTUGAL��!�WIDE�LENS�8'!�60,08����3ONY�PROJECTOR�AND�A�#REATIVE�����SURROUND
ING�SOUND�SYSTEM�PLUGGED�TO�A�0������'(Z�WITH�A������'4�GRAPHIC�BOARD�WERE�IN�USE��4HE�PATIENT�WAS�SITTING�ON�A�CHAIR
POSITIONED�OVER�A�PLATFORM�COUPLED�WITH�!URA�TWIN�BASS�SHAKERS��

4HE�62�WORLD�WAS�DEVELOPED�USING�THE�6ALVE�3OURCE��$�GRAPHIC�EDITOR�(AMMER�SIMULATING�A�DRIVING�ENVIRONMENT�WHERE
THE�SUBJECT�WAS�DRIVEN�THROUGH�A�HIGHWAY�SCENARIO��4HROUGHOUT����TREATMENT�SESSIONS��PARTICIPANT�WAS�PRESENTED�TO�INCREAS
ING�ANXIET Y�TR IGGERING�EVENTS�SUCH�AS�HORNS� �AN�INCR EASING�PROXIMITY�TO�SURR OUNDING�BUILDINGS��AND�INCR EASING�TRAFFIC�AND
HIGHWAY�SINGULARITIES��I�E��DRIVING�TROUGH�TUNNEL	��&IGURE��	���0RIOR�TO�EACH�TREATMENT�SESSION��A�62�TRAINING�SESSION�OCCURRED��

"ESIDES�%%'��'32�AND�%#'�RECORDINGS��VIDEO�IMAGERY�WAS�ALSO�REGISTERED��0SYCHOEDUCATION�AND�HIERARCHY�DEVELOPMENT
WERE�COMPLETED�PRIOR�TO�BEGINNING�OF�EXPOSURE�SESSIONS�

0ATIENT�CLINICAL�AND�SELFREPORT�EVALUATIONS�OCCURRED�AT�THREE�DIFFERENT�MOMENTS��$ATA�WAS�COLLECTED���	�BEFOR E�TREATMENT�
��	�DURING�TREATMENT�AND���	�FOLLOWUP�ASSESSMENT���MONTHS�AF TER�TREATMENT��0SYCHOPHYSIOLOGICAL�DATA�WAS�RECORDED�DUR
ING�62�SESSIONS��%%'�RECORDS�WERE�USED�ONLY�FOR�MONITORING�PURPOSES�

3TATISTICAL�ANALYSIS�WAS�CARRIED�OUT�USING�THE�3 TATISTICAL�0ACKAGE�FOR�3OCIAL�3CIENCES��V�����	�
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4ABLE����4OTAL�SCORES�FOR�!NXIETY�AND�$EPRESSION��(!$3	�

2ESULTS
2EGARDING�SELF�REPORT�ASSESSMENT��EVALUATION�OCCURRED�AT�THREE�DIFFERENT�MOMENTS����	�BEFORE�TREATMENT����	�AFTER�TREATMENT
AND���	�FOLLOWUP�ASSESSMENT��

$ESCRIPTIVE�ANALYSIS��AS�CAN�BE�SEEN�IN�THE�TABLE��� �SHOWED�THAT�SCORES�ON�SELFREPORTS�MEASURES�DECREASED�FROM�THE�BEFORE
TREATMENT�TO�FOLLOWUP�ASSESSMENTS��!CCORDINGLY��REPORTED�ANXIETY�AND�DEPRESSION�SCORES��(!$3	��EVIDENCED�A�DECREASE�IN
THESE�DIMENSIONS�BETWEEN�THE�INITIAL�AND�FINAL�ASSESSMENT�

4HE�SAME�PATTERN�WAS�OBSERVED�FOR�043$�RELATED�SYMPTOMS��)%3	��"EFORE�TREATMENT��THE�PATIENT�PRESENTED�A�SCORE�OF����FOR
)NTRUSION�AND�A�SCORE�OF����FOR�!VOIDANCE�BEHAVIOURS�WITH�A�TOTAL�SCORE�OF����CORRESPONDING�TO�A�SEVERE�CONDITION��!FTER�TREAT
MENT��SCORES�SHOWED�A�DECREASE�IN�THESE�SYMPTOMS��WITH����FOR�)NTRUSION�AND����FOR�!VOIDANCE�FOR�A�TOTAL�SCORE�OF�����WHICH
STILL�CORRESPONDS�TO�A�SEVERE�043$�CONDITION��)N�THE�FOLLOWUP�ASSESSMENT��SCORES�IN�THE�!VOIDANCE����	�AND�TOTAL�SCORE����	
WERE�LOWER�THAN�PREVIOUS�PHASES��NEVERTHELESS�FOR�)NTRUSION����	��THIS�SCORE�WAS�HIGHER�THAN�THE�PREVIOUS���MONTHS��

"ESIDES�SELFREPORT�ASSESSMENT��PSYCHOPHYSIOLOGY��NAMELY�THE�(2��HEAR T�RATE	�AND�'32��GAL VANIC�SKIN�RESPONSE	��RECORDS
WERE�REGISTERED��AS�WELL�AS�VIDEO�IMAGER Y�FOR�OBSERVATIONAL�METHODS��

7ITHIN�SESSIONS��PSYCHOPHYSIOLOGICAL�SCORES�WERE�CALCULATED�AT�SPECIFIC�TIMES�DUR ING�EACH�SESSION���A	�"ASELINE��CORRESPON
DING�TO���MINUTE�AFTER�62�EXPOSURE��62%	���B	�3TART��IN�THE�FIRST�MINUTE�OF�62%���C	����MINUTES�AFTER�THE�BEGINNING��AND
�D	����MINUTES�AFTER�BEGINNING�OF�62%�

&ROM�THE�FIRST�TO�LAST�SESSION� �A�DECREASING�PATTERN�WAS�OBSER VED�FOR�(EAR T�2ATE��(2	�SCORES��&IGURE��	��)N�THE�LAST� 62%
SESSION��THE�PAR TICIPANT�S�HEART�RATE�WAS�LO WER�THAN�IN�THE�PR EVIOUS�SESSIONS��4HIS�ACTIVITY�WAS�ALWAYS�HIGHER�DUR ING�62%
SESSION�THAN�IN�THE�BASELINE��WITH�THE�EXCEPTION�OF�THE�LAST�SESSION� �WHERE�HEART�RATE�WAS�SIMILAR�BETWEEN�ASSESSMENTS�

!S�FOR�(2 ��'32�SCOR ES�WER E�ALSO�LO WER�AT�THE�END�OF� 62%��& IGURE��	� �HOWEVER��THE�SAME�DECR EASING�TR END�WAS�NOT
OBSERVED��"ETWEEN�THE��TH� ��TH�AND�THE���TH�SESSION� �HIGHER�SKIN�R ESPONSES�WERE�RECORDED�THAN�ON�INITIAL�SESSIONS�AND�AT
THE�END�SESSION��$URING�THE�LAST�SESSION��THE�SKIN�RESPONSE�BEFORE�62%��BASELINE	�WAS�HIGHER�DUR ING�THE�SESSION�THAN�WAS
BEFORE�SESSION�START�

4HROUGH�OBSERVATIONAL�METHODS��A�DECREASING�PATTERN�IN�EMOTIONAL�REACTION�TO�VIRTUAL�ENVIRONMENT��FOR�EXAMPLE��CRYING�WAS
EVIDENT��0ARTICULARLY��IN�FIRST�TWO�SESSIONS��THE�PATIENT�SHOWED�EXTREME�ANTICIPATORY�ANXIETY�REACTIONS��WHICH�DECREASED�DUR
ING�TREATMENT�SESSIONS��EVEN�DURING�THE�SESSIONS�WHERE�'32�SCORES�WERE�HIGHER��WHERE�THE�PATIENT�DID�NOT�SHOWED�SIGNS�OF
PSYCHOMOTOR�AGITATION�
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!CCORDING�TO�(IERAR CHICAL�#LUSTER�!NAL YSIS�FOR�SESSIONS�WITH�CENTR OID�C LUSTERING�METHOD��PSYCHOPHYSIOLOGICAL�DATA�WAS
ORGANIZED�IN�THREE�CLUSTERS��&IGURE��	���-OREOVER��SUBSEQUENT�+-EANS�CLUSTER�ANALYSIS�ARRANGED�THE�DIVERSE�CHARACTERISTICS
OF�EACH�CLUSTER��WHERE�HIGHER�SCORES�OF�%#'�AND�'32�WERE�FOUND�IN�THE�FIRST�CLUSTER�CORRESPONDING�ONLY�TO�TREATMENT�SES
SION�����ST�SESSION�GR OUP	��-ILD�PSY CHOPHYSIOLOGICAL�SCORES�WERE�OBSERVED�IN�THE�SECOND�C LUSTER�CORRESPONDING�TO�ALL�THE
OTHER�SESSIONS���ND�TO���TH�SESSION�GROUP	��WITH�THE�EXCEPTION�OF�THE�LAST�SESSION�THAT�WAS�CONSIDERED�AS�BEING�THE�LESS�REAC
TIVE�SESSION����TH�SESSION�GR OUP	��!CCORDING�TO�THIS�#LUSTER�!NAL YSIS��THREE�INDEPENDENT�GR OUPS�WERE�CREATED�FROM�PSY
CHOPHYSIOLOGICAL�DATA��THE��ST�SESSION�GR OUP���ND�TO���TH�SESSION�GR OUP�AND���TH�SESSION�GR OUP��4HEREFORE��COMPARATIVE
ANALYSES�WERE�PERFORMED�BETWEEN�THESE�THREE�DIFFERENT�GROUPS�FOR�EACH�PSYCHOPHYSIOLOGICAL�DATA�PROVIDED�THROUGH�WITHIN
SESSION�ASSESSMENTS��BASELINE��INITIAL�PHASE�����MINUTES�AFTER�AND����MINUTES�AF TER�THE�BEGINNING	�FOR�(2�AND�'32 ��

4HE�2EPEATED�-EASURES�!./6!�REVEALED�A�STATISTICALLY�SIGNIFICANT�EFFECT�ONLY�FOR�(2�FOR�WITHIN�SESSION�FACTOR ��7ILKS�λ
�����	���������&����������P��������WITH�HIGHER�PHYSIOLOGICAL�ACTIVATION�FOR����MINUTES�AF TER�BEGINNING�THE�ASSESSMENT��

!./6!�ALSO�SHOWED�A�SIGNIFICANT�INTERACTION�EFFECT�IN�(2�FOR�WITHIN�SESSION�FACTOR�WITH�BETWEEN�SESSIONS�FACTOR�7ILKS�λ
�����	��������&���������P������� �0SYCHOPHYSIOLOGICAL�ACTIVATION��MEASURED�WITHIN�SESSIONS�AT�THE�BASELINE ��THE�INITIAL�PHASE�
���AND����MINUTES�AF TER�BEGINNING��WAS�SIGNIFICANTLY�DIFFERENT�BETWEEN�SESSION�ASSESSMENTS��& IGURE��	��

&OR�'32�DATA��NO�STATISTICALLY�SIGNIFICANT�RESULTS�WERE�OBSERVED��&IGURE��	��

$ISCUSSION
4HE�RESULTS�OF�THIS�CASE�STUDY�INDICATE�A�DECREASE�OF�ANXIETY�������	�AND�DEPRESSION�������	�SYMPTOMS�AFTER�THE�TREATMENT
PROTOCOL�OF����SESSIONS��&URTHERMORE��THE�OBSERVATIONAL�METHODS�DERIVED�FROM�THE�VIDEO�RECORDING�ANALYSIS�WERE�HIGHLY�CON
SISTENT�WITH�SELFR EPORT�MEASURES�OF�ANXIET Y�AND�DEPR ESSION��4HIS�DATA�MIGHT�SUGGEST�LESS�EMOTIONAL�DISTR ESS�AND�A�BETTER
BEHAVIOURAL�ADJUSTMENT�TO�THE�043$�CONDITION�

.ONVERBAL�BEHAVIOR�BY�THE�PATIENT�SHOWED�A�CLEAR�REDUCTION�IN�AGITATION�AND�AVOIDANCE�BEHAVIOR�AS�THE�SESSIONS�PROGRESSED�
)N�THE�FOURTH�SESSION��THE�PATIENT�MENTIONED�A�PREDISPOSITION�TOWARDS�DRIVING��4HE�PREDISPOSITION�IS�AT�LEAST�A�RELEVANT�SIGN�
EVEN�THOUGH�THE�RESULTS�FROM�THE�)%3�INDICATE�ONLY�A�SMALL�DECREASE�IN�THE�043$�SYMPTOMS��SINCE�THE�PARTICIPANT�WAS�STILL
IN�THE�SEVERE�043$�COHORT�

4HE�PSYCHOPHYSIOLOGICAL�DATA��CONCERNING�THE�PATIENT �S�HEART�RATE��SHOWED�A�DECR EASE�IN�THE�ACTIVATION�OF�THE�AUTONOMIC
NERVOUS�SYSTEM�DURING�TREATMENT��-ORE�SPECIFICALLY��IT�WAS� OBSERVED�THAT�HEAR T�RATE�DIFFERED�BETWEEN�SESSIONS�FR OM�INITIAL
TO�FINAL�TREATMENT�ASSESSMENTS��)N�THE�INITIAL�STAGE�R ESULTS�FROM�HEART�RATE�SHOWED�THAT�AUTONOMIC�ACTIVATION�WAS�LO WER�IN
BASELINE�CONDITION�AND�WAS�HIGHER�AFTER����MINUTES�OF�62%��VIRTUAL�REALITY�EXPOSURE	��(OWEVER��IN�THE�FINAL�STAGE��LAST�SES
SIONS	�THIS�PATTERN�WAS�DIFFER ENT�AND�ACTIVATION�IN�BASE LINE�CONDITION�WAS�HIGHER�THAN�OTHER�CONDITIONS� �4HESE�R ESULTS
SHOWED�THAT�OVERALL�HEART�RATE�ACTIVATION�WAS�LOWER�FOR�A�POSTTREATMENT�STAGE�WHEN�COMPARED�TO�A�PREVIOUS�PHASE�OF�TREAT
MENT��)N�FACT��REDUCTION�OF�HEAR T�RATE�ALSO�CORR OBORATES�THE�SELFREPORT�MEASURES�FOR�EMOTIONAL�ADJUSTMENT� �4HIS�EVIDENCE
WAS�CONFIRMED�BY�OTHER�AUTHORS�AS�WELL��&OA���+OZAC��������7ILHELM�ET�AL������	��

-OREOVER��THE�FACT�THAT�OVERALL�PHYSIOLOGICAL�ACTIVATION�HAS�INCREASED�FROM�THE�FIRST�TO�THE�SECOND�SESSION� �AND�HOW�IT�THEN
PROCEEDED�TO�PR OGRESS�DOWNWARDS��IS�CONGR UENT�WITH�THE�R ESULTS�OF�A�THERAPEUTIC AL�PROCESS��)N�PAR TICULAR��THE�ANAL YSIS�FOR
HEART�RATE�DATA�WITHIN�SESSIONS�SHO WED�A�HIGHER�ACTIVATION�AT����MINUTES�AF TER�VIRTUAL�EXPOSURE�THAT�DECREASED�THROUGHOUT
THE�SESSION��4HESE�DATA�ARE�IN�AGREEMENT�WITH�COGNITIVE�AND�BEHAVIORAL�THERAPY�AND�IS�CONSIDER ED�AS�AN�ELEMENT�OF�A�SUC
CESSFUL�EXPOSURE�
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4HE�OVERALL�R ESULTS�AR E�IN�AGR EEMENT�WITH�R ESULTS�FR OM�OTHER�STUDIES�THAT�USE� 62�EXPOSURE�TECHNIQUES�TO�TR EAT�0 43$�
#ONCERNING�WAR�VETERANS��A�DECREASE�OF������AND�OF�BETWEEN �����AND�����ON�0 43$�SYMPTOMS��WAS�FOUND�IN�TWO�STUD
IES�WITH�!MERICAN�6IETNAM�COMBATANTS�THAT�WERE�EXPOSED�TO�62�WORLDS��2OTHBAUM�ET�AL���������2OTHBAUM�ET�AL�������	��

!LTHOUGH�THESE�CONCLUSIONS�ARE�DRAWN�FROM�A�SINGLE�SUBJECT�STUDY��RESULTS�ARE�IN�LINE�WITH�PREVIOUS�STUDIES�AND�SUPPORTS�62
AS�EXPOSURE�TECHNIQUE�ON�A�#OGNITIVE�AND�"EHAVIORAL�!PPROACH��.EVERTHELESS��MORE�STUDIES�WITH�CLINICAL�SAMPLES�ARE�NEED
ED�TO�CONFIRM�THE�EFFECTIVENESS�OF�62%�ON�COGNITIVE�AND�BEHAVIOURAL�TR EATMENT�PROTOCOLS�

4ABLE����4OTAL�SCORES�FOR�!NXIETY�AND�$EPRESSION��(!$3	�

4ABLE����4OTAL�SCORES�FOR�)NSTRUSION�AND�!VOIDANCE��)%3	

4ABLE����+-EANS�#LUSTER�!NALYSIS

4ABLE����2EPEATED�-EASURES�!./6!�FOR�MAIN�AND�INTERACTION�EFFECTS

&IGURE����6IRTUAL�2EALITY�7ORLD�(IGHWAY

&IGURE����
%#'�DATA�FOR�"ASELINE��)NITIAL�PHASE�OF�62%�����MINUTES
AND����MINUTES�AFTER�62%�DURING�TREATMENT�PROTOCOL
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&IGURE����
'32�DATA�FOR�"ASELINE��)NITIAL�PHASE�OF�62%�����MINUTES
AND����MINUTES�AFTER�62%�DURING�TREATMENT�PROTOCOL

&IGURE����
(IERARCHICAL�#LUSTER�!NALYSIS�$ENDROGRAM

&IGURE����
2EPEATED�-EASURES�!./6!�FOR�%#'�BETWEEN�SESSION�ASSESS
MENT��PRE��DURING�AND�POST�TREATMENT	�BY�WITHIN�SESSION��BASE
LINE��INITIAL�����MINUTES�AND����MINUTES�AF TER�62%	

&IGURE����
2EPEATED�-EASURES�!./6!�FOR�'32�BETWEEN�SESSION�ASSESSMENT
�PRE��DURING�AND�POST�TREATMENT	�BY�WITHIN�SESSION��BASELINE��INITIAL����
MINUTES�AND����MINUTES�AF TER�62%	
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$UE�TO�TECHNICAL�ERRORS�WE�WOULD�LIKE�TO�REPRINT�THE�LAST�HALF�OF�THE�AR TICLE�BY�-ANON�"ETRAND�AND�3 TEPHANE�"OUCHARD�
h!PPLYING�THE�4ECHNOLOGY�!CCEPTANCE�-ODEL�TO�62�7ITH�0EOPLE�7HO�!RE�&AVORABLE�TO�ITS�5SEv��WHICH�ORIGINALLY�APPEARED
IN�THE�3UMMER������ISSUE�OF�THE�*#2���7E�WOULD�LIKE�TO�EXPRESS�OUR�SINCERE�APOLOGIES�FOR�THESE�ERRORS��"ELOW�ARE�THE�COR
RECTED�PAGES�FROM�THIS�ARTICLE��IN�ADDITION�THE�FULL�ARTICLE�IS�ON�OUR�WEBSITE�HTTP���WWW�IMIEUROPE�EU�



!�DESCRIPTIVE�ANALYSIS�OF�THE�DATA�AND�THEIR�DISTRIBUTION�REVEALED�THAT�THERE�WAS�NO�EXTREME�UNIVARIATE�OR�MULTIVARIATE�DATA�
4HERE�WAS�EVIDENCE�INDICATING�THAT�THE�UNIVARIATE�AND�MULTIVARIATE�NORMALITY�ASSUMPTION�WAS�NOT�RESPECTED�ACCORDING�TO
-ARDIA�S�NORMALIZED�COEFFICIENT���������Q��������	��4HE�ANALYSES�WERE�THUS�PERFORMED�WITH�THE�MAXIMUM�LIKELIHOOD�METHOD
AND�THE�FIT�TESTED�WITH�THE�3ATORRA"ENTLER�SCALED�CHI�SQUARE��3ATORRA���"ENTLER��������3"Y�	��4HE�STANDARD�ERRORS�OF�MEAS
URE�OF�THE�PARAMETERS�WERE�ALSO�ADJUSTED�BY�%13�OWING�TO�THE�PROBLEM�OF�NORMALITY��)N�ORDER�TO�ASSESS�THE�QUALITY�OF�THE
ESTIMATED�MODEL��THE�FOLLOWING�INDICES�AND�CRITERIA�VALUES�WERE�USED�AS�SUGGESTED�BY�"YRNE������	��4ABACHNICK�AND�&IDELL
�����	�AND�(U�AND�"ENTLER���������#&)�������	��..&)�������	��2-3%!��������	�AND�32-2�������	��!LL�THESE�INDICES�WERE
CORRECTED�FOR�NORMALITY�WITH�THE�HELP�OF�THE�3ATORRA"ENTLER��3"Y�	�INDEX��WITH�THE�EXCEPTION�OF�THE�32-2��4HE�PERCENT
AGE�OF�VARIANCE�EXPLAINED�BY�THE�FINAL�MODEL�WAS�OBTAINED�WITH�THE�HELP�OF�THE�'&)� �AS�SUGGESTED�BY�4ANAKA�AND�(UBA
�����	��4HE�DESCRIPTIVE�DATA�AT�THE�DIFFERENT�SCALES�AND�THEIR�INTERCORRELATIONS�ARE�PRESENTED�IN�4ABLES���AND���



4O�OBTAIN�A�REFINED�MODEL��THE�COVARIANCE�BETWEEN�THE�FOLLOWING�STANDARD�ERRORS�WAS�PERMITTED��ITEMS���AND�����ITEMS���
AND����ITEMS����AND����ITEMS���AND����4HIS�MODEL�WAS�FOUND�TO�BE�VALID��AS�EVIDENCED�BY�THE�ADEQUACY�INDICES�SUCH�AS�3ATOR
RA"ENTLER�S�CHISQUARE�Y�������.������	����������Q���������ROBUST�#&)�������2-3%!����������..&)��������AND�32-2��
������(OWEVER��THE�PARAMETER�LINKING�PERCEIVED�USEFULNESS�TO�INTENTION�TO�USE�VIRTUAL�REALITY�REMAINED�NONSIGNIFICANT��β ��
�����NS	��)T�WAS�THUS�REMOVED�IN�ORDER�TO�ARRIVE�AT�A�MODEL�THAT�ALSO�TURNS�OUT�TO�BE�VERY�ADEQUATE�BUT�MORE�PARSIMONIOUS
;3ATORRA"ENTLER�CHISQUARE�Y�������.������	����������Q���������2OBUST�#&)���������2-3%!���������..&)���������32-2
������=��4HIS�MODEL�ALLOWS�PREDICTING�����OF�THE�VARIANCE�OF�THE�INTENTION�TO�USE�VIRTUAL�REALITY�FOR�CLINICAL�PURPOSES�

&IGURE��
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.EW�TECHNOLOGIES�ARE�DEVELOPING�AT�A�RAPID�PACE���4O�HELP�YOU�STAY�ABREAST�OF�THE�LATEST�TRENDS�IN�ADVANCED�TECHNOLOGIES�AND
HEALTHCARE��THIS�FEATURE�SHOWCASES�UPCOMING�EVENTS�FROM�FALL������THROUGH�SUMMER�������WHICH�WILL�PROVIDE�YOU�WITH�THE
OPPORTUNITY�TO�CONNECT�WITH�LEADING�EXPER TS�WORLDWIDE�AND�REMAIN�ON�THE�CUTTING�EDGE�OF�THE�MOST�R ECENT�DEVELOPMENTS��

4HE�#YBER&OCUS�COLUMN�WELCOMES�YOUR�CONTRIBUTIONS��4O�SUPPLY�RELEVANT�INFORMATION�FOR�THIS�FEATURE��PLEASE�SEND�AN�E
MAIL�TO��OFFICE VRPHOBIA�EU�

#YBER4HERAPY������#YBER0SYCHOLOGY
*UNE���n*UNE���������
,AGO�-AGGIORE��6ERBANIA��)TALY
HTTP���WWW�INTERACTIVEMEDIAINSTITUTE�COM

4HE�*OURNAL�OF�#YBER4HERAPY���2EHABILITATION�� *#2	�IS�THE�OFFICIAL�JOURNAL�OF�THE�#Y BER4HERAPY�#ONFERENCE���4HE���TH
!NNUAL�)NTERNATIONAL�#YBER4HERAPY���#YBER0SYCHOLOGY�#ONFERENCE��#4��	�BRINGS�TOGETHER�RESEARCHERS��CLINICIANS��POLI
CY�MAKERS�AND�FUNDING�AGENCIES�TO�SHAR E�AND�DISCUSS�ADVANCEMENTS�IN�THE�GR OWING�DISCIPLINE�OF�CYBERTHERAPY�AND�REHABIL
ITATION��4HE�CONFERENCE�INCLUDES�PRECONFERENCE�WORKSHOPS�AND�TWO�FULL�DAYS�OF�SYMPOSIA��4HE�FOCUS�OF�THIS�CONFER ENCE�IS
ON�THE�INCREASING�USE�OF�INTERACTIVE�MEDIA�IN�TRAINING��EDUCATION��REHABILITATION��AND�THERAPEUTIC�INTERVENTIONS��4ECHNOLOGIES
FEATURED�AT�THE�CONFER ENCE�INC LUDE�VIR TUAL�R EALITY�SIMULATIONS��VIDEOGAMES� �WEARABLES� �TELEHEALTH� �VIDEOCONFER ENCING��THE
)NTERNET��R OBOTICS��BRAINCOMPUTER�INTER FACES��AND�NONINVASIVE�PH YSIOLOGICAL�MONITOR ING�DE VICES�� 4HE�SY MPOSIA�ALSO
INCLUDE�DISCUSSIONS�OF�SOCIETAL���BEHAVIORAL�IMPLICATIONS�OF�ADVANCED�TECHNOLOGIES�AS�WELL�AS�RESEARCH�ISSUES�SUCH�AS�CYBER
SICKNESS��PRESENCE��AND�HUMAN�FACTORS��#ONFERENCE�ATTENDEES�HAVE�THE�OPPORTUNITY�TO�PLAY�A�ROLE�IN�DESIGNING�THE�FUTURE�OF
HEALTHCARE���)NTERACTIVE�EXHIBITS�AT�THE�#Y BERARIUM�ALLOW�PARTICIPANTS�TO�EXPERIENCE�THE�TECHNOLOGIES�FIRSTHAND���



E#HALLENGES�E����
/CTOBER�����/CTOBER���
3TOCKHOLM��3WEEDEN
HTTP���WWW�ECHALLENGES�ORG�E�����



�ND�)NTERNATIONAL�#ONFERENCE��h4ELEMEDICINE��-YTHS�AND�2EALITYv
/CTOBER�����
,VIV��5KRAINE
HTTP���WWW�TELEMED�NET�UA�



!DVANCES�IN�E(EALTH�AND�4ELEMEDICINE�)NTERNATIONAL
/CTOBER�����
7ARSAW��0OLAND
HTTP���WWW�AEHTI�EU�
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4HE��RD�)NTERNATIONAL�#ONFERENCE�ON�6IRTUAL�,EARNING
/CTOBER���.OVEMBER��
#ONSTANTA��2OMANIA
HTTP���WWW�ICVL�EU������

�

4HE�7ORLD�OF�(EALTH�)4�#ONFERENCE���%XHIBITION
.OVEMBER���
#OPENHAGEN��$ENMARK
HTTP���CFP�WORLDOFHEALTHIT�ORG�



$'4ELEMED�#ONGRESS�����
.OVEMBER���
"ERLIN��'ERMANY
HTTP���WWW�DGTELEMED�DE�



�TH�.ATIONAL�#ONFERENCE�OF�THE�4ELEMEDICINE�3OCIETY�OF�)NDIA
.OVEMBER�����
#HANDIGARH��)NDIA
HTTP���WWW�TELEMEDICON�����COM�



!SSOCIATION�FOR�"EHAVIOURAL�AND�#OGNITIVE�4HERAPIES�����
.OVEMBER�����.OVEMBER���
/RLANDO��&LORIDA
HTTP���WWW�AABT�ORG�&UTURE���#ONVENTIONS�HTML



"EYOND�#OMBAT�#ONFERENCE
.OVEMBER���
(ULL��'REAT�"RITAIN
HTTP���WWW�HUMBER�NHS�UK�TEMPLATES�0AGE�ASPX�ID�����



&UNDATEL��&IRST�)NTERNATIONAL�#ONFERENCE�ON�4ELEMEDICINE
.OVEMBER�����
0ARANÖ��!RGENTINA
HTTP���WWW�FUNDATEL�ORG�AR�FUNDATEL�����FUNDA����EN�HTML



JCR_3nd_proof_Aleks:Layout 1  9/01/09  14:29  Page 271



#YBER&OCUS���

*#2



)#!4�������!RTIFICIAL�2EALITY�AND�4ELEXISTENCE
$ECEMBER����$ECEMBER
3INGAPORE
HTTP���WWW�ICATSINGAPORE�ORG�



�����#ONFERENCES�AT�A�'LANCE
-EDICINE�-EETS�6IRTUAL�2EALITY�����--62	
*ANUARY�����
,ONG�"EACH��#ALIFORNIA
HTTP���WWW�NEXTMED�COM�



4ECHNOLOGY���
*ANUARY����&EBRUARY��
(UNTSVILLE��!LABAMA
HTTP���T���CGPUBLISHER�COM�



E4%,%-%$�����
&EBRUARY���
#ANCUN��-EXICO
HTTP���WWW�IARIA�ORG�CONFERENCES�����E4%,%-%$���HTML



)NTERNATIONAL�#ONFERENCE�ON�#OMPUTER�'RAPHICS�4HEORY�AND�!PPLICATIONS
&EBRUARY���
,ISBOA��0ORTUGAL
HTTP���WWW�GRAPP�ORG�CFP�HTM



30)%��-EDICAL�)MAGING�����
&EBRUARY����&EBRUARY���
/RLANDO��&LORIDA
HTTP���SPIE�ORG�X�����XML



)!34%$�)NTERNATIONAL�#ONFERENCE�ON�!RTIFICIAL�)NTELLIGENCE�AND�!PPLIC ATIONS
&EBRUARY�����
)NNSBRUCK��!USTRIA
HTTP���WWW�IASTED�ORG�CONFERENCES�HOME����HTML
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)NNOVATIONS�FOR�(EALTH�E(EALTH�FOR�INDIVIDUALS��SOCIETY�AND�THE�ECONOM Y
&EBRUARY�����
0RAGUE��#ZECH�2EPUBLIC
HTTP���WWW�EU�����CZ



7ORLD�#ONFERENCE�ON�)NNOVATIVE�62������
�7).�62���	
&EBRUARY�����
#HALONSUR3A¹NE��&RANCE
HTTP���WWW�ASMECONFERENCES�ORG�WINVR���



)%%%�62�����
-ARCH�����
,AFAYETTE��,OUISANA
HTTP���CONFERENCES�COMPUTER�ORG�VR������



30)%��$EFENSE�AND�3ECURITY�3YMPOSIUM
-ARCH�����-ARCH���
/RLANDO��&LORIDA
HTTP���SPIE�ORG�X�����XML



4HERAPIES�FOR�'ENERALIZED�!NXIETY�$ISORDER
-ARCH�����
(ERZLIYA��)SRAEL
HTTP���ISAS�CO�IL�GAD���INDEX�PHP



-EDE4EL�����
!PRIL���n�!PRIL��
,UXEMBOURG��,UXEMBOURG
HTTP���WWW�MEDETEL�LU�INDEX�PHP�RUB�NEWS�PAGE�NEWSLETTER



!PPLIED�0SYCHOPHYSIOLOGY���"IOFEEDBACK�����
!PRIL���n�!PRIL���
!LBURQUERQUE��.EW�-EXICO�
HTTP���WWW�AAPB�ORG



JCR_3nd_proof_Aleks:Layout 1  9/01/09  14:29  Page 273



*#2

���



4HE��TH�!NNUAL�7ORLD�(EALTH�#ARE�#ONGRESS
!PRIL����n�!PRIL���
7ASHINGTON��$�#��
HTTP���WWW�WORLDCONGRESS�COM�EVENTS�



��TH�)NTERNATIONAL�7ORLD�7IDE�7EB�#ONFERENCE��777����
!PRIL�����
-ADRID��3PAIN
HTTP���WWW�����ORG�



)-#,������4HE��TH�)NTERNATIONAL�#ONFERENCE�ON�)NTERACTIVE�-OBILE�AND�#OMPUTER�!IDED�, EARNING
!PRIL�����
!MMAN��*ORDAN
HTTP���WWW�IMCLCONFERENCE�ORG



,AVAL�6IRTUAL���������TH�6IRTUAL�2EALITY�)NTERNATIONAL�#ONFERENCE
!PRIL�����
,AVAL��&RANCE
HTTP���WWW�LAVALVIRTUAL�ORG�INDEX�PHP�OPTION�COM?CONTENT�TASK�VIEW�ID����)TEMID����



3OCIETY�OF�"EHAVIORAL�-EDICINE������
!PRIL�����!PRIL���
-ONTREAL��1UEBEC
HTTP���WWW�SBM�ORG�MEETINGS�



!MERICAN�4ELEMEDICINE�!SSOCIATION���������TH�!NNUAL�)NTERNATIONAL�-EETING�AND�%XPOSITION
!PRIL�����!PRIL���
,AS�6EGAS��.EVADA
HTTP���WWW�AMERICANTELEMED�ORG�NEWS�NEWRES�HTM



��TH�7ORLD�OF�(EALTH�#ONFERENCE�ON�0UBLIC�(EALTH
!PRIL����-AY��
)STANBUL��4URKEY
HTTP���WWW�WORLDPUBLICHEALTH�����ORG�



#YBER&OCUS
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.)(2�-ENTAL�(EALTH�2ESEARCH�.ETWORK�.ATIONAL�3CIENTIFIC�#ONFERENCE
-AY�����
.OTTINGHAM��5NITED�+INGDOM
HTTP���WWW�MHRN�INFO�INDEX�ABOUT�ANNUALCONFERENCE�



(EALTH�0ROFESSIONS�%DUCATION��3ETTING�3TANDARDS�FOR�"EST�0RACTICE�IN�3IMULATION
-AY�����
4ORONTO��#ANADA
HTTP���WWW�NURSING�UTORONTO�CA�ACADEMIC�CIENE�CONFERENCE�����HTM



.EW�0ATHWAYS�TO�4RAUMA�4REATMENT�))
-AY�����
-ONTEPULCIANO��)TALY
HTTP���WWW�LAITALIAVERA�COM�



3)-4%#4�����
*UNE�����
!DELAIDE��!USTRALIA
HTTP���WWW�SIAA�ASN�AU�SIMTECT������PAPERS�HTM



��TH�%UROPEAN�#ONFERENCE�ON�4RAUMATIC�3TRESS
*UNE�����
/SLO��.ORWAY
HTTP���WWW�ECOTS�����COM�HOME�CFM



��TH�)NDUSTRIAL�6IRTUAL�2EALITY�%XPO
*UNE�����
4OKYO��*APAN
HTTP���WWW�IVR�JP�ENGLISH�



88))�)NTERAMERICAN�#ONGRESS�OF�0SYCHOLOGY
*UNE����*ULY��
'UATEMALA��'UATEMALA
HTTP���WWW�SIP�����ORG�
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��TH�%UROPEAN�#ONGRESS�OF�0SYCHOLOGY
*ULY����*ULY���
/SLO��.ORWAY
HTTP���WWW�ECP�����NO



!MERICAN�0SYCHOLOGICAL�!SSOCIATION
!UGUST����!UGUST��
4ORONTO��#ANADA
HTTP���WWW�APA�ORG



8)6TH�%UROPEAN�#ONFERENCE�ON�$EVELOPMENTAL�0SYCHOLOGY
!UGUST�����
6ILNIUS��,ITHUANIA
HTTP���WWW�ECDP�����COM�



��TH�%UROPEAN�!SSOCIATION�FOR�"EHAVIOURAL�AND�#OGNITIVE�4 HERAPIES�!NNUAL�#ONFERENCE
3EPTEMBER�����
$BROVNIK��#ROATIA
HTTP���EABCT�����ORG�



!SSOCIATION�FOR�"EHAVIOURAL�AND�#OGNITIVE�4HERAPIES�����
.OVEMBER�����.OVEMBER���
.EW�9ORK�#ITY��.9
HTTP���WWW�AABT�ORG�&UTURE���#ONVENTIONS�HTML
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0LEASE�SUBMIT�ELECTRONIC�COPIES�OF�YOUR�MANUSCRIPT�TO�THE�-ANAGING�%DITOR�AT�OFFICE VRPHOBIA�EU�AS�A��DOC�ATTAC H
MENT���)F�YOUR�FILE�IS�LARGER�THAN���- "��PLEASE�MAIL�A�#$�TO�THE�6IRTUAL�2EALITY�-EDICAL�)NSTITUTE�������2UE�DE�LA�,OI�
"�����"RUSSELS��"ELGIUM��
-ANUSCRIPT�STYLE�� 4HE�LANGUAGE�OF�THE�JOURNAL�IS�%NGLISH��3UBMISSIONS�SHOULD�FOLLOW�!MERICAN�0SYC HOLOGICAL
!SSOCIATION��!0!	�FORMAT��&ORMAT�QUESTIONS�NOT�ADDRESSED�IN�THE�CHECKLIST�BELOW�CAN�BE�SENT�TO�THE�-ANAGING�%DITOR
AT�OFFICE VRPHOBIA�EU��
#OPYRIGHT� 3UBMISSION�OF�A�MANUSCRIPT�WILL�B E�HELD�TO�IMPLY�THAT�IT�CONTAINS�ORIGINAL�UNPUBLISHED�WORK�AND�IS�NOT
BEING�SUBMITTED�FOR�PUBLICATION�ELSEWHERE�AT�THE�S AME�TIME��)F�SELECTED�FOR�PUBLICATION��AUTHORS�MUST�SIGN�AND�RETURN
A�#OPYRIGHT�4RANSFER�&ORM��AVAILABLE�ON�THE�WEBSITE�OR�FROM�THE�0UBLISHER	��3UBMITTED�MATERIAL�WILL�NOT�B E�RETURNED
TO�THE�AUTHOR��UNLESS�SPECIFICALLY�REQUESTED��
2EVIEW��0APERS�WILL�BE�EVALUATED�ANONYMOUSLY�BY�MULTIPLE�MEMB ERS�OF�THE�%DITORIAL�"OARD��4 HEY�WILL�BE�REVIEWED
BASED�ON�SCIENTIFIC�MERIT��ORIGINALITY��READABILITY��AND�INTEREST�TO�THE�READERSHIP�
&URTHER�)NFORMATION� 4YPESET�PROOFS�WILL�B E�SENT�TO�THE�AUTHOR�FOR�REVIEW ��4HIS�STAGE�IS�ONLY�FOR�CORRECTING�ERRORS
THAT�MAY�HAVE�B EEN�INTRODUCED�DURING�THE�PRODUCTION�PROCESS��0ROMPT�RETURN�OF�THE�CORRECTED�PROOFS��PREFERABLY�
WITHIN����HOURS�OF�RECEIPT��WILL�MINIMIZE�THE�RISK�OF�THE�PAPER�B EING�HELD�OVER�TO�A�LATER�ISSUE��4 WO�COMPLIMENTARY
COPIES�OF�THE�ISSUE�WILL�B E�PROVIDED�TO�THE�CORRESPONDING�AUTHOR��UNLESS�OTHERWISE�INDICATED��& URTHER�COPIES�OF�THE�
JOURNAL�MAY�BE�ORDERED��

-!.53#2)04�35"-)33)/.3
&ORMAT
4HE�ORIGINAL�MANUSCRIPT�SHOULD�BE�DOUBLESPACED�AND�FORMATTED�FOR�!��PAPER�����IN��X�������IN�����CM��X�����CM�	
WITH�ADEQUATE�AND�CONSISTENT�MARGINS�ON�ALL�PAGES�
4HE�TITLE�PAGE��ABSTRACT��REFERENCES��APPENDIXES��AUTHOR�NOTE��CONTENT�FOOTNOTES��TABLES��FIGURE�CAPTIONS��AND�FIGURES
MUST�BE�ON�SEPARATE�PAGES��WITH�ONLY�ONE�TABLE�OR�FIGURE�PER�PAGE	��4 HEY�SHOULD�BE�ORDERED�IN�SEQUENCE��WITH�THE
TEXT�PAGES�BETWEEN�THE�ABSTRACT�AND�THE�REFERENCES�
)S�THE�AUTHOR�NOTE�TYPED�ON�THE�TITLE�PAGE��WHIC H�IS�REMOVED�BY�THE�JOURNAL�EDITOR�B EFORE�REVIEW��!RE�ALL�OTHER�PAGES
FREE�OF�AUTHOR�IDENTIFICATION��$OES�EACH�PAGE�HAVE�THE�PAPER�TITLE�AT�THE�TOP�
!LL�PAGES��EXCEPT�FIGURE�PAGES	�SHOULD�B E�NUMBERED�IN�SEQUENCE��STARTING�WITH�THE�TITLE�PAGE�

#OVER�,ETTER
!�COVER�LETTER�MUST�B E�INCLUDED�WITH�THE�MANUSCRIPT��4HE�LETTER�SHOULD�INCLUDE�THE�AUTHORgS�POSTAL�ADDRESS��E MAIL
ADDRESS��TELEPHONE�NUMBER��AND�FAX�NUMB ER�FOR�FUTURE�CORRESPONDENCE�AND�A�STATEMENT�THAT�THE�MANUSCRIPT�IS�ORIGINAL�
NOT�PREVIOUSLY�PUBLISHED��AND�NOT�UNDER�CONCURRENT�CONSIDERATION�ELSEWHERE��4 HIS�LETTER�NEEDS�TO�INFORM�THE�JOUR
NAL�EDITOR�OF�THE�EXISTENCE�OF�ANY�SIMILAR�PUBLISHED�MANUSCRIPTS�WRITTEN�BY�THE�AUTHOR �

���
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4ITLE�0AGE�AND�!BSTRACT
s�4HE�TITLE�SHOULD�BE����TO����WORDS�
s�4HE�BYLINE�REFLECTS�THE�INSTITUTION�OR�INSTITUTIONS�WHERE�THE�WORK�WAS�CONDUCTED�
s�4HE�ABSTRACT�MUST�BE�BETWEEN��������WORDS�
s�5P�TO�FIVE�KEYWORDS�MAY�BE�INCLUDED�AFTER�THE�ABSTRACT�

(EADINGS
4HE�LEVELS�OF�HEADINGS�SHOULD�ACCURATELY�REF LECT�THE�ORGANIZATION�OF�THE�PAPER��AND�ALL�HEADINGS�OF�THE�S AME�LEVEL
MUST�APPEAR�IN�THE�SAME�FORMAT��!N�EXAMPLE�CAN�B E�FOUND�AT�
HTTP���WWW�IMIEUROPE�EU�DOWNLOADS�*#2?SPRING?�����PDF

!BBREVIATIONS
!NY�UNNECESSARY�ABBREVIATIONS�SHOULD�BE�ELIMINATED�AND�ANY�NECESSARY�ONES�MUST�BE�EXPLAINED�WHEN�THEY�FIRST
APPEAR��!BBREVIATIONS�IN�TABLES�AND�FIGURES�NEED�TO�B E�EXPLAINED�IN�THE�TABLE�NOTES�AND�FIGURE�CAPTIONS�OR�LEGEND��

2EFERENCES
2EFERENCES�MUST�FOLLOW�!0!�FORMAT�
0LEASE�BE�SURE�REFERENCES�ARE�CITED�BOTH�IN�TEXT�AND�IN�THE�REFERENCE�LIST��
4EXT�CITATIONS�AND�REFERENCE�LIST�ENTRIES�SHOULD�AGREE�B OTH�IN�SPELLING�AND�IN�DATE��AND�JOURNAL�TITLES�IN�THE�REFERENCE
LIST�MUST�BE�SPELLED�OUT�FULLY�
2EFERENCES��BOTH�IN�THE�PARENTHETICAL�TEXT�CITATIONS�AND�IN�THE�REFERENCE�LIST	�ARE�TO�B E�ORDERED�ALPHABETICALLY�BY�THE
AUTHORSg�SURNAMES��
)NCLUSIVE�PAGE�NUMBERS�FOR�ALL�ARTICLES�OR�CHAPTERS�IN�BOOKS�MUST�BE�PROVIDED�IN�THE�REFERENCE�LIST�

.OTES�AND�&OOTNOTES
4HE�DEPARTMENTAL�AFFILIATION�SHOULD�BE�GIVEN�FOR�EACH�AUTHOR�IN�THE�AUTHOR�NOTE��
4HE�AUTHOR�NOTE�INCLUDES�BOTH�THE�AUTHORgS�CURRENT�AFFILIATION�IF�IT�IS�DIFFERENT�FROM�THE�BYLINE�AFFILIATION�AND�A�CURRENT
ADDRESS�FOR�CORRESPONDENCE��
4HE�AUTHOR�NOTE�MUST�DISCLOSE�SPECIAL�CIRCUMSTANCES�AB OUT�THE�ARTICLE��PORTIONS�PRESENTED�AT�A�MEETING��STUDENT
PAPER�AS�BASIS�FOR�THE�ARTICLE��REPORT�OF�A�LONGITUDINAL�STUDY��RELATIONSHIP�THAT�MAY�B E�PERCEIVED�AS�A�CONF LICT�OF�
INTEREST	��&OOTNOTES�SHOULD�BE�AVOIDED�UNLESS�ABSOLUTELY�NECESSARY��!RE�ESSENTIAL�FOOTNOTES�INDICATED�BY�SUPERSCRIPT
FIGURES�IN�THE�TEXT�AND�COLLECTED�ON�A�SEPARATE�SHEET�AT�THE�END�OF�THE�MANUSCRIPT�
)N�THE�TEXT��ALL�FOOTNOTES�ARE�TO�B E�INDICATED�AND�CORRECTLY�LOCATED�

4ABLES�AND�&IGURES
%VERY�TABLE�COLUMN�MUST�HAVE�A�HEADING�
!RE�THE�ELEMENTS�IN�THE�FIGURES�LARGE�ENOUGH�TO�REMAIN�LEGIBLE�AFTER�THE�FIGURE�HAS�B EEN�REDUCED�TO�NO�LARGER�THAN����CM��
,ETTERING�IN�A�FIGURE�SHOULD�NOT�VARY�BY�MORE�THAN���POINT�SIZES�OF�TYPE�
%ACH�FIGURE�MUST�BE�LABELED�WITH�THE�CORRECT�FIGURE�NUMBER��CAPTION��AND�SHORT�ARTICLE�TITLE�
-INIMUM�FILE�RESOLUTION��DOTS�PER�INCH	�FOR�PRINTING�
s�LINE�ART��GRAPHS��DRAWINGS	������ ���DPI
s�HALFTONES��PHOTOS	�������DPI
s�COMBO�LINE�HALFTONE�������DPI

#OPYRIGHT�AND�1UOTATIONS
7RITTEN�PERMISSION�TO�USE�PREVIOUSLY�PUBLISHED�TEXT��TESTS�OR�PORTIONS�OF�TESTS��TABLES��OR�FIGURES�MUST�B E�ENCLOSED
WITH�THE�MANUSCRIPT��0AGE�OR�PARAGRAPH�NUMBERS�NEED�TO�BE�PROVIDED�IN�TEXT�FOR�ALL�QUOTATIONS��
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'%.%2!,�).&/2-!4)/.
*OURNAL�OF�#YBER4HERAPY���2EHABILITATION�
)33.����������
'4).����%!.	����������������

*OURNAL�OF�#Y BER4HERAPY���2EHABILITATION�IS�PUBLISHED�QUAR TERLY�BY�THE� 6IRTUAL�2EALIT Y�-EDIC AL�)NSTITUTE �������2 UE�DE�LA�, OI��" ����
"RUSSELS��"ELGIUM��4HE�JOURNAL�EXPLORES�THE�USES�OF�ADVANCED�TECHNOLOGIES�FOR�THERAPY��TRAINING��EDUCATION��PREVENTION��AND�REHABILITATION��!REAS
OF�INTEREST�INCLUDE��BUT�ARE�NOT�LIMITED�TO��PSYCHIATRY��PSYCHOLOGY��PHYSICAL�MEDICINE�AND�REHABILITATION��NEUROLOGY��OCCUPATIONAL�THERAPY��PHYS
ICAL�THERAPY��COGNITIVE�REHABILITATION��NEUROREHABILITATION��ONCOLOGY��OBESITY��EATING�DISORDERS��AND�AUTISM��AMONG�MANY�OTHERS��

05",)3().'�(/53%
6IRTUAL�2EALITY�-EDICAL�)NSTITUTE�"6"!�IN�COLLABORATION�WITH�%-#�#ONSULTING�'ROUP�"6"!
�����2UE�DE�LA�,OI��"�����"RUSSELS��"ELGIUM
4ELEPHONE����������������������& AX����������������
%MAIL��OFFICE VRPHOBIA�EU������7EBSITE��WWW�VRPHOBIA�EU

05",)3(%23
"RENDA�+��7IEDERHOLD��0H�$���-"!��"#)!
#HRISTIAN�-AROLT������

35"3#2)04)/.�2!4%3
/NE�9EAR 4WO�9EARS

)NDIVIDUAL )NSTITUTION )NDIVIDUAL )NSTITUTION
%UROPE� %URO���� %URO���� %UROPE� %URO���� %URO����
)NTERNATIONAL� %URO���� %URO���� )NTERNATIONAL� %URO���� %URO����

3UBSCRIPTIONS�BEGIN�WITH�THE�FIRST�ISSUE�OF�THE�CURR ENT�VOLUME��.O�CANCELLATIONS�OR�REFUNDS�ARE�AVAILABLE�AF TER�THE�VOLUME �S�FIRST�ISSUE�IS�PUB
LISHED��0 UBLISHER�IS�TO�BE�NOTIFIED�OF�C ANCELLATIONS�SIX�WEEKS�BEFOR E�END�OF�SUBSCR IPTION���-EMBERS�OF�THE�)NTERNATIONAL�!SSOCI ATION�OF
#YBER4HERAPY���2EHABILITATION��)!#2	�RECEIVE�A�����DISCOUNT�

!$6%24)3).'�
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