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ABSTRACT h

Objective: With the increasing aging population, declines in motor function and quality of life have become major
public health challenges. Virtual reality has emerged as a novel approach in motor interventions with potential
benefits for older adults. This study aimed to investigate the effectiveness of virtual reality—based exercise training
on motor proficiency and health-related quality of life in older men.

Methods: This quasi-experimental study employed a pretest—posttest design with a one-month follow-up and a
control group. Forty-five men aged 65-75 years were randomly assigned to experimental and control groups. The
experimental group participated in virtual reality—based exercise training using the Xbox Kinect system for 12
weeks, three sessions per week. Motor proficiency was assessed using the Bruininks—Oseretsky Motor Proficiency
Test for Adults (BMAT), and health-related quality of life was measured using the SF-36 questionnaire. Data were
analyzed using multivariate analysis of covariance.

Results: The results demonstrated significant improvements in motor proficiency, balance, coordination, and
health-related quality of life in the experimental group compared with the control group.

Conclusion: Virtual reality—based exercise training can be considered an effective and engaging intervention for
improving motor performance and health-related quality of life in older men and may contribute to the promotion
of active aging.
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Extended Abstract

Introduction

The rapid growth of the elderly population worldwide has
become a major public health challenge. Aging is
typically accompanied by gradual and irreversible
declines in physical, cognitive, and social functions,
which increase vulnerability to chronic diseases,
disability, falls, and reduced independence. Falls are
among the leading causes of morbidity and mortality in
older adults, often resulting in fractures, hospitalization,
and psychological consequences such as fear of falling,
depression, and social withdrawal. In parallel, the global
rise in life expectancy has intensified the need for
effective interventions to  maintain  functional
independence and quality of life. Virtual reality (VR)
technologies provide interactive, safe, and engaging
environments that simulate real-life tasks, offering
opportunities for motor rehabilitation, balance training,
and cognitive stimulation. VR-based interventions have
shown promise in enhancing motivation, reducing
loneliness, and improving adherence to rehabilitation
programs. the present study aimed to evaluate the impact
of VR-based training on motor proficiency, health-
related quality of life, and psychological well-being in
older men.

Methods

This semi-experimental study employed a pre-test, post-
test, and one-month follow-up design with a control
group. A total of 45 men aged 65-75 years residing in
Tehran were recruited through simple random sampling.
Sample size was determined using G*Power software
based on effect size and statistical power, with a
confidence level of 95% and significance threshold of
0.05. Inclusion criteria for the study included: being
male, aged 65 to 75 years, having good general health,
not having neurological, musculoskeletal, or
cardiovascular diseases that limit physical activities, not
having a history of recent fractures, and being able to
perform exercises. Exclusion criteria included irregular
attendance, onset of illness or injury during the study, or
participation in other interventions.

Participants were randomly assigned to two groups: VR
training, and control. The VR group completed a 12-
week program using Xbox Kinect, with three sessions per
week, each lasting 40 minutes. Exercises included skiing
(weight shifting and trunk rotation), penalty shooting
(lower-limb coordination and balance), darts (hand-eye
coordination and static balance), Volleyball

(Hand-eye coordination and Quick reaction) and
Rhythmic movements (Static balance and Stretching
movements). The control group received no intervention.
Motor proficiency was assessed using the Bruininks—
Oseretsky Test of Motor Proficiency for adults (BMAT),

which evaluates fine and gross motor skills, balance,
strength, agility, and visual-motor integration. Quality of
life was measured using the SF-36 questionnaire, a
validated self-report tool covering eight domains:
physical functioning, role limitations due to physical and
emotional health, energy/fatigue, emotional well-being,
social functioning, pain, and general health. Data
collection adhered to standardized protocols, with
confidentiality ensured.

Descriptive statistics, including mean and standard
deviation, were used to summarize the data and describe
participants’ demographic characteristics. The normality
of data distribution was assessed using the Shapiro—Wilk
test, and the assumption of sphericity was examined
using Mauchly’s test. When the sphericity assumption
was violated, the Greenhouse—Geisser correction was
applied. A mixed-design repeated-measures ANOVA
was conducted to evaluate the effects of the intervention,
with time (pre-test, post-test, and follow-up) as the
within-subject factor and group (virtual reality-based
exercise and control) as the between-subject factor. The
dependent variables included motor proficiency and the
physical and mental health components of quality of life.
Significant effects were further analyzed using
Bonferroni post hoc comparisons. Effect sizes were
reported as partial eta squared (np?). All analyses were
performed using SPSS version 22, with statistical

significance set at p < 0.05.

Results

The findings demonstrated significant improvements in
motor proficiency among participants in VR group
compared to the control group. In the VR group, mean
motor proficiency scores rose from 42.3 at baseline to
55.8 post-test and 56.5 at follow-up. The control group
showed minimal changes.

Quality of life outcomes also showed notable
improvements. Participants in the VR group reported
higher scores in physical functioning, vitality, emotional
well-being, and social participation, with mean scores
increasing from 61.5 at baseline to 74.4 post-test and 73.9
at follow-up. while the control group remained stable.
Psychological benefits included reduced fatigue,
decreased depressive symptoms, and increased
motivation to engage in physical activity.

Table 1 illustrates the structure of the VR exercise
package, highlighting the targeted motor skills for each
game. Figure 1 presents the comparative changes in SF-
36 scores between the experimental and control groups
across three time points. Overall, the VR group
demonstrated sustained improvements in both physical
and psychological domains,and the control group
exhibited no significant changes. These results confirm
the effectiveness of VR training as a multidimensional
intervention for older adults.



Conclusion sample size and reliance on self-reported measures, the

This study provides evidence that VR-based training are findings underscore the potential of VR technologies in
effective methods to enhance motor proficiency and geriatric rehabilitation.

health-related quality of life in older men. However, VR Future research should explore long-term effects, cost-
demonstrated greater improvements in motivation, effectiveness, z_md broader applications across diverse
adherence, and psychological well-being, suggesting its elderly populations.

potential as a superior intervention. The interactive o . ]
nature of VR promotes engagement and reduces VR-based training offers a safe: engaging, and _effectl_ve
monotony, while the controlled environment minimizes approach to improve motor proficiency and quality of life
risks associated with traditional physical training. in older men. The motivational and multidimensional
Improvements in balance, coordination, and emotional benefits of these exercises make them a promising tool
health highlight the role of VR in fall prevention and for integration into empowerment and rehabilitation
active aging strategies. Despite limitations such as small programs aimed at healthy and active aging, particularly

for fall prevention.

Foot notes

Ethical approval

This study was conducted in accordance with ethical standards of human research. Ethical approval was obtained from
the Research Ethics Committee of the Sport Sciences Research Institute under the code SSRI.REC-2410-2840. All
participants provided written informed consent, and confidentiality of personal data was strictly maintained.

Funding

This research has not received financial support from any organization or any body.

Authors’ contribution

All authors participated in the research process, including data collection and analysis, recording results, drafting,
reviewing, and editing the article's content.

Conflict of Interest

The authors declare no conflict of interest regarding this study.

Acknowledgments

The authors sincerely acknowledge the support of the Department of Physical Education and Sport Sciences at the Science
and Research Branch of Islamic Azad University, the valuable cooperation of all participating retirees, the Ministry of
Jihad-e- Agriculture — Institute of Applied Science and Technology of Jihad-e- Agriculture, and the Sport Sciences
Research Institute. The authors also express their gratitude to all individuals and groups who assisted in data collection
and in conducting the training sessions.


https://ethics.ssrc.ac.ir/article_4555.html

(V)Y €00 815,58 ¢ 4359 9 plw (Giollw &y i

jhae.ut.ac.ir Jeo! (g dlio
SW¥gatelH A E | VE40 31,5 Y 13T Lisal

Wl 19 90 (TN ) ol 9 I 2> 0 31 S5m0 Cudlg Sl e b
¢ 1ol Gamige B spw ¢ LT cad ) o ¢ T (g0 0000 1o (Y 015 gione (i
shahinmeimandi5@gmail.com :asbLl, .5l ! ¢yl o5 ¢ soDol 3151 olEtils «ulisions g pole soly ¢ bjyg pole 0g,5¢ (S Hld, ¢ 633> (goomiily )
kayvan.molanorouzi@srbiau.ac.ir :asbbl, .l ¢l oMl 3131 sl8uisly ccligiios ¢ pole dnlg (159 pole 09,5 luiily (Jgdume dXiun g3 .Y

S.rafiee@ssre.ac.ir 1asbbl, .ol )l 05 (o55y9 pole 5 (S Can )y oKt ¢ luiils ¥
sk.mousavi@iau.ac.ir :asbb, .\l pl o) g ¢ oMol o3 oKl ccliios ¢ pole anly o 5559 pole 0,5 ¢ Luiils ¥

A RTINNES o PR VIIE QYN NPURY S S5 PRE AN O (PP R Pt PR

4 )
oS>

Culy Cawl 0ad a5 Codls pee Sl 5l S 4 (S5 CubS 5 S o Slos ialS (il Comen ]l L tdeako
e Gloyed (il )y Gimgd cpl Bum sl She ladely (ol dgue )3 Wlgi e (S SMBINe 3 (pgi (63,509 Glgieds (sjlxe
ol dalls e 3 oM b ladye (S35 CukS g (S oy (g5lme Cusdly

VO b 50 tioll 350 ¥0 05 plowl 58 09,5 b olyes anlecSy (6565 9 (yg0ilm copoilitn 2ok b otilojlaos pols imgs, 1B yig
CamBly o ped ahn 50 duds dw @in VY Sdeds ialel 09,5 8,5 L5 S 5 Giales] 09,5 93 53 5 bl Skl & ygeods dlle
1 byl SF-36 doliiuny L 55) cuisS s BMAT cygafi b 8 o e sl ploxi |, XDOX KinCt olSizs 31 solizl b (gjloxe

535 o g5 y0 5 oo 335 550 (668 03111 L atsisel il ly a5 caslio (glel (sliygol 5 ozl L Laosls

095 3 Codls b ladye (S5 S g (Sinlon (ol (5 e Jbolias 3500 crgo (gl Sl Sliypad ol i s (AL
b S 09,5 & o el

Kol faye (S5 CadeS 5 (S 3 ,Shos Sli5)) > Gl g 5o lalSlae plgicds Wl e (silme Candly r (ise Sl a3 36 S AR
S ) b oy 5 Coles 33 o L 9 2,5 148 ool )50

ilmo Coxdly il glis S ko o S5 oS o Aolar Sl i (Sl (6 2 50IST 519

- J

DOI: 10.22050/jhae.2026.409497.1030 AVE-¥ (MY « i s ol cstialls dins

o e Creative Commons Attribution-Noncommercial 4.0 (CC BY-NC 4.0) aJloyn jooe cou al1 (g yiwd b dllis o) . 1555 ¢ ol (sdiodlos 0,5 Y €40 © s 3>

2094 Sl gwyd a4y Lol 5l S (bbb s o (g5 e dolie (gl i 1) Ll mjeiil o oS il jeome cpl il
Ol oy ol il 2 puil


file:///C:/Users/AVG/Downloads/10.22059/jhae.2026.409497.1030
https://creativecommons.org/licenses/by-nc/4.0/
mailto:kayvan.molanorouzi@srbiau.ac.ir
file:///C:/Users/AVG/Downloads/shahinmeimandi5@gmail.com
mailto:kayvan.molanorouzi@srbiau.ac.ir
mailto:kayvan.molanorouzi@srbiau.ac.ir
mailto:kayvan.molanorouzi@srbiau.ac.ir
file:///C:/Users/AVG/Downloads/S.rafiee@ssrc.ac.ir
file:///C:/Users/AVG/Downloads/sk.mousavi@iau.ac.ir
https://orcid.org/0009-0000-7700-709X
https://orcid.org/0000-0003-1374-460X
https://orcid.org/0000-0003-1230-1102
https://orcid.org/0000-0003-4922-0541

1A 1Fed Jlgs .1 oplais ¥ 0495 . 55)19 3 pllw (outiallus dy puii

donio
Je a0l 8l ol byl ol has e dldcures OY 0 op Sete | (SO @ il glaand o laiells Cuxes A,
2 s cpl ol Gl s > aog Bl Ce o b Cud opl g a0 LSS ) s Cumenr JS 5l doyn A 250 YL
ol ol yon (63,8 kos 5 3L ¢ ans o oUlg il L Yoane (sialls A5l,6 45 315 Coonl cagn o] 5] Cumen iyl
OBl (4 Ay Soflsnsd o Sles g5 09d eje sbisilan Jan 5 (Kidly (Sl Sl jledie; Sl
camde )8 b o |y platelle (S5 b s & lilon ply 5> il GRIP g Jaome (S e 4 a3zl
sbrolSiws dlox | Sl lapiugs 3,Slos Al () ) 1S (o0 Joood (18lye 5 oMl slapllas 1) (a2 g JB (oLl )l sy
o355 alS 5 8 VST s b plasslont opme 53 1y il e Al 35099 306 g gy o
2 o8 SMac )48

Q55 el Coxes -l odewy Yo+ Jlo jd Jlo YWA 4308 Jlo 5o Jlo £ jlas s S5 4 sl Lol i8I L ol s
SO 0,8 ) bayguiS By Cumon 3l ao > YYF dgus Vofe Jlo U oS dad g0 oyl b o i ol 48l io]58] (¢ Rodis jobo
$5o Sl lSaly & 5 Sy gy ] (F) SO a0l sy (IS055 e | i o8 i aalgh LS5 VL 5 Jlo
S35 (B CBIL G al 8l do ST 35k oo ST (1 e ) el (555 oS )l g (63 )See Ml Lad 4l
claaabls Las g mas clacs)lie (5oL SUlg loxen oliedls &5 el o 51 Sk dagh anles bl fcuwl ol jon s3Ls
By 1y S s

oMl (U85 g t5el 0jg 3 (Sl g )l Olsie 4 ilme Canbly (5)5ld alo Sl g sl pglcuns (3 (sl Lo
5 Ledld 3 1) il e8)lie Sl o (5551 g ol (ol salaze Sl b (gilre Capmbly (sl 003)5 25kae laielles
ol ol 32 o33 285 S |y T (S5 kS 5 203 nlS 1y a5 (bl cns G SIS 5 S o by
(¥) X8 oo wnl B 1y 595 ol jl piseslys > g 23l obigel sl (HBly slacusbse (il (ISl

Uit b 3,8 5 el Jolss ol )3 iselsi b (51 (S o Sl sl ol (slome sl 1 e Sl o3
6 )lh> s welals ISl ec5)58 (5)ad 5 (5l 3,555l 550 yabost g 3,5 0 B ] )3 Ladye i g st )
&9 ol S S et Jl eas S e ) Gl Jad el 5 el SS gl camle 08 (Ul L caslize 505
S (Smlon o Jolad dgupy el AlgS o (gibre Cubly e Sl ped &S Wlodly i Slalllas (¥) Mg o g Sl ped
(0) 13b axils oo w3 1o il (S5 i Galiste sl p b cpe )3 9 B9 Sy o g

3,80es e slapasls Jl (o g o)k o)lil (e o le w5 g Sinlon (585 (sl )3 0,8 LUlg 4 (S o
33 Sl (2alS 0 y0)g) (slaclled plonl 3 Cudgazms 4 oxie (82 oS (RIS 098 0 Cguone sl (g3 53 (S >
(S g 55 IR B 3 53l bl e Sl o oy Gl Slllae 9o S5 kS Sl 5
(9) 335 s 3 55 e S5 5 35 553k Syt e A5lgisn GBS Gl 5 (o 3,9 1)

Codo wio sl yadli 51 (SG w0 )lil 0 cloainl g Jlg) ¢ Sloms Caxdg 35,8 Sl 4 a7 S5 cudS 505 (o
st (sblse 392y b (V) 3,13 8 (S o 2 Slae g 5ty Colled e 53T o e yobo 42 9 39500 lad 4 (stiallo (]93>
1y o5 o ool "yl o o il il ) (o el e 35 ol b plaialle > (sibra Sl 5l ki
ol A3k ehan Joles 3 S5 5 ot (St 385 oS o 25lo (Ve b W50 5 039 5 o ilony e Koyl
el soachy (Sl ) ol 4 dag g 35500 bl (Galed s 5 (il ML ey (Sinleal x> Vgese >
2 il Cusdly Slyyed 23l @ piagsy By 4281 %03 (sgm 1 A) sl (5908 el sl (silre sl e

1. Virtual Reality
2. Cyber Sickness



Ol 3 3155 (sukiansa / iallas 31 o (ST ol 5 5y 1 5 jlone Copaly ol pa il "

0ylyd (gdgie Sl 9 0392 35 yoie ).‘:’O‘? slcures p Oldlas oyl >y BB sy Wlasly QL\.:.QJL» U"SP 5, Sas
bl ecpl yogdMe )1 3959 6 S (slooygd pd J GBS ohg 4 el (S5 cutS o S s g OMBlAe cpl &l 3]

Caarbly (55058 5l b b pizan 5 siallis g0 )3 (S5 CaskeS Sl g (S > 3,Slhes Lais Casmt] 4y dingi b ol plis .
Ban byl gy bl ol 2 dyoo a3 4 (5y908 diej (il 3 (228 o plxl daadls (ol deue 53 (sibxe
Ol 4 El (0 g3 g Canl o (Ll il (l3ye (S5 CasS 9 (S 5 p ibre Canndly (e Sl ped (S0l (g

D95 e 09)5 ol (S5 S glB)) g (5> 3)Shos 390 crge Wl o Sl po3 95 ol b & sl oy

P93 b g
s plol 55 05,5 U oo nlacSy 555 5 ipnilom scsin b b o ol iiloflaes Slills g5 51yl g

QWS o8 g
halls ol S| usts 5> (xS aigad gy & Liagl slatige g1 JLu VD B FD Sye plitalls Jols g ()bl ansls
a5 Obesl ) ed s g (65y9liSolenr ylie 63,08 = ede Jle i5ge] duwge 4 daoly dtunjb
o3l b aseeel uilyyly Jlod gl el Vo ols el elisl 2 9 7Y ad & psls — (2 o))l 5l eolital L wiges poe
03]l I8 9 10 5yl sixe g catlite Slalllao ulslyy basgie Sl ojlul (8,5 L5 33 b g 0 e 2,5 0900 9 0 2050
3y barl b daly diall Y0 00ly o Jobo 53 b 93905l (A52) Jloinl a5 b 0,5 39l 0 jlo 3)90 digel oo Jolas o3 A
CusBly pyed 09,5 93,0 iSde,d by, il odliiel b g odle Bolal Oygods by 5dgesl ¢ g0l i pll I L L bad adlllae
Slaly 53 plaie jpi pas S 4 b dgeil | 5wz ctmggy slpd Jobo ) i8S )8 (14 YY) U558 09)5 9 (445 YY) gbxe
olile Bl HBasses wi oS clrodly olwl p aosls Jdow Jls ol b faoly Bl pasl adllas dsldl 1 (60,8 MSie o b (o yod
s sl

alihun p & (30 Gy (Ul ccuslio ogos Codls 51 6)13)55 52 ¢ JUo VB BFO (y ¢13923 00 1 JolS (ig s 1 3959 (sl jlne
sl 5o 10Emg5 3l @S slslime 03B, ol 53 oS Ml plate Sy Sliyyad (2l calliy, (S35 ol plosl LUl
o b gl hate sl slagylon b (i ((Bgpem b ¢ GHas— Sl (ovas slagslen (piRg Job 2 il b
CS b ¢ ogayed Olada ol 438 blos pae b 5 duds dw Slis plate jois pas g (S Scylld (A8 dgu0t 9 (o
(3) 23,5 O e 850l95 b (i peT sladeliy ol 53 (lojen

o 411

Loy 0 021> dosags (V4 +0) Cliog ) Sole €835 bawgs & Cwsl (KB (a9ihg (ooitin Juusd (63 JouS S ¥F e (Sl
5 VL Cdyb b (31 dlabls o 2 slo )28 4 plgiee ool alox S 457 ab adye Y8 (LSl (sl oasie (Sl o)l
Sy ab el (Sl pild g ©loas cpl adpe 5,8 o)Ll il pBl (ngh 53 38 3)90 & CSLS (> (amyed Ao I yiege
Sl 5 i ds 2l olonl b Gllyiiz oS o S50 S 2 5 458, i3 (53l (oo By JsuiS Sy Sl Syl
AV JS8) 98 s el

1. G-Power software
2 .A priori power analysis
3 .ANOVA: Repeated Measures, Within—Between Interaction


https://fa.wikipedia.org/wiki/کنسول_بازی_ویدئویی
https://fa.wikipedia.org/wiki/مایکروسافت
https://fa.wikipedia.org/wiki/کینکت

. 1Fed Jlgs .1 oylais ¥ 0495 . 55)19 3 pllw (ool dy puii

Y8 pWSb WSSy IS

O3 9 0553930 e 3 JSte ot o] 58] s anl 38 5 I3 0 5] (oS VF Sl S S S

oastie ¥ 3 1) 005 s S Cusdge (lgs (oo ol Gapb 31 45 WS o W5 1) (gl aSd 4 0T g e Sy g 50y (90l

DAt (g dw Sl Sl g 3)b pgal p e i dw (loil glal Sl sdm dw SISl SO ) pias il )8
(Y JS5) s> o L ol uSe ] a0 s g 1) oK lie 3,8 0 3 ) lho jauseds § o

¥Ee Wb eSS s Y IS

oalil (uSiingp o e gefl S el (e llg b)) sl adlles ol 0 wSisigpr 55 o U190
0,8 ittt gus e SHUED! bausgs VoY Jlo 53 5 (2l ¥ uSitig (930 5 oSiiizg e gl ©yly bawg (y90] ol sl o
dnngs BOT-2% (gl b iy a5ud lgieds o conl (VLS )30 (S 12 e 5 3,8bos bl sl 3 kil 13 G gl )
95 63,Skae Mzl b L yo 35 > (slacsloe oo G b g 0k ol ybxin Yl g Jlo Fo sLdl (gl pesl oyl il azily
Blesyle & 48 o )l ) (S 0,8kes ol oje i o903l ol sl ol (Sl ssialle 5 Sl gy slacld
Sy JyiS g LSy SBss laplil n (Sialon : Sialon =¥ (i ©)lee b (Sl =V jb (8 (o)l ) 1
EAMS] ol el e )5l (63, Shae IS5 ) (6180 b cy903] el -k pucillan] g )35 -0 laals o Jols —F ool
B GBS bl 2 il e @8 1) (i peT slaaeliyy g (Sloyd HMlse Sl (o8U Slynss il 93,8 3 Slas o (s (S >
903105 & ool ()Lt (glod,iliusl Slalllas gl J3)58 2 osllae (Mo g 9 05l alyy s sy 5 ool !
099 Job > (o 3Sles Sl 4 Cod cuslio Comslun g (6505101 S (g3 b b ol oSse slaasls
2 03508 yboas ge3l ol o (bl 5 2l dex T ogllan mioglyy s S Sl oo Ui 4 g Ats dclys

(Vo) 35 0 013 o3litl 3590 (S > psle g (Al s el b asye sla gy

1. BMAT — Bruininks Motor Ability Test
2 .Brett D. Bruininks & Robert H. Bruininks
3. Bruininks—Oseretsky Test of Motor Proficiency (BOT-2)


https://fa.wikipedia.org/wiki/ضبط_حرکت
https://fa.wikipedia.org/wiki/تشخیص_چهره_سه_بعدی?action=edit&redlink=1
https://fa.wikipedia.org/wiki/تشخیص_چهره_سه_بعدی?action=edit&redlink=1
https://fa.wikipedia.org/wiki/تشخیص_صدا
https://fa.wikipedia.org/wiki/پرونده:Xbox-360-Kinect-Standalone.png

Ol 3 3155 (sukiansa / iallas 31 o (ST ol 5 5y 1 5 jlone Copaly ol pa il "

bl walles B> uSiizge (5> U osesl (riecls) SR s 5 b Baa b plaghy ) (Ll
S92 @bl CVI=- 1Y) g g, 51 (S e 903l 3 (s @l 2,8 o 1y gl ol () a5 bl 9 il
S 5 0903l 5y s g sl )5 ggllae (sl Sen gls; 5 (ICC=2/AY) lojlil b (+/M=ELig,S W)
() 395 &Bly oaliswl 3)90 (Sl plisalles (5 o SYMBI (5, 5 (5> Ul iomiw e peine )3l Sl Sl
A okl (Jgw Y5 oligS 3 cuodlao b lagye (S CutS dolidiny 51 (S5 CutsS iowiw glp (SN CcutsS dslidiny
slodslitunyy 05308 3 S 3 nl sl 00 (pmo g (2l IV) Tingrd 935 g g g ol by o
s pSo3lul ]y (Slgy g (Slower Codl cilisio slal § 258 0 Cguome (umen 5 (b Olllae )3 (S5j CudeS (L)l (sl 2l
A LB Codgdome T e 3,Sles whilosds aslojle wlide i A CIB )3 S ol g Y8 Jold  S855 cuS dolidin y 055 0
M e 4y il Cudgizme ¢ sloin] 5,85 ( Sind/ (5551 b (S ¢ o908 oMo ¢ Sloms 30 ¢ comr WM e
S50 05 s Vg (S0 9 298 00 ploml @S (i Sz lagwlie ol g OV Igw 4 (3l Bl oM 5 (Sl
b ol o o)lbinl Joallygiws (olulyy (ol po o Slyad (s g0 gl baosls Lo 1 Gy o it (ogSaa
ol Lot 00550,) 3l i pgSIl ol s s i (555 CarkeS okimd L YL e 45 5ol g ga ok V-
dlgo 39 o0 gl sl (SN CurS S5 adls 0 b ns <S5 51V OIS 00 pligw g T SutpssS S)lo yaer 55
S adlgo 5 Canl ogas a5 (Slower )3 oz GEE Cadgizme (o 3)Skos slapubiie pj ol oS 7 Slawer coMs
S Shy dve) 3 9diee S5t Slmp (B Codgize g (sl 3,551 (S qlsy oMl laplionj a5 s,
OIS Y IVA s ls)S Gl oyt L) aelitis s il (990 (bl s 83 55 9 058 09 -l Ol el
(ol s ey GBS 39 (sa b VF) Wiliog Sl o jo ¢ anlitS byl gyt o clnl 5 sien iled S
Alo3)S a1y o ollae 2lgy 9 +/VY 51 5YL oL Gl Canes 53 dslidanp o)

o9 R 121 Wy

Woie &y gjlre Cdly Sl yod aclyy b |2 FeSiS (S S 5 Y S b Sl JguS jloalil b (505 SS9
G5 psS 4B Ve 8y JB Sy po3 48,5 2 (93,8 3p 9 )T luda 35 1S BB ¥ dnls o g atin 5 duls 4w ain
S DI ) (3,53 p0 B3 B 5 CSS (il Culy slacgil b kol (2 pe5 By YO o ks o3k 0 o g (S S )
b ol (g5l bamo o ol B eSS S &Sl o) o plaialls U5 4 drgi b Sliyyed s g (silophl 5 e
ol g0 i debdla llbgly 03501 Lads (gl Siaghy (Jg aod ok glals o Oyao 4 1) Slo yod ad Jolie 2)8 ey slolids
S G54y gei pladl iy a3 S Gl 4 Cnd 0AB S g ()b g ed g0 4 dadl (S 5 (65l g iy pes
e 9 2035 gl SISLL (ol jho )3 &S (93)l90 g oM g o 4 d2gT b gup g o8 b gaw > ol slaain
019 Jobo ) JyuS 09,8 s 03l I3l Lo pdaws b Laid iy e ol (I o (903l gl Sl )3 0l s 4y @l
W0,S5 S b glaidly ol (o el doliyy b 53 g Wl dsldl 1) 393 04059, (saclad yimg

. John E. Ware Jr.

. Cathy Donald Sherbourne

. Physical Functioning

. Mark Kosinski

. Susan D. Keller

. Physical Component Summary; PCS
. Mental Component Summary; MCS
. Xbox

9. Kinect Sensor

10. Fallproof

oO~NOOTh~WN PR



rr

1Fed Jlgs .1 oylais ¥ 0495 . 55)19 3 pllw (ool dy puii

$3x9ltS ez Slig )18 ele o hig0l dumsge — el arntifly oy gl CSiS (lre slasil (el USSgn Y Jgoe

Ryl

Slaal

el O g e

Silre sl

duda 3 O

FIKeY,
Slads

Sl ol b sl

b)‘.:.iil

[P

Sl

438> ¥-

5 duds Y

buogia b oS Sanlen g 35 p0 29 gy Sy ol Lais Obeilyy 5 HEN B
S Jolis (503l in
bwgio Sguk oSS p daly i3l iy o olie (g pdycillas] oyl 438> ¥ 2 duds ¥ o-F

Caoliiiuwl

S

F i g piSly Cops Sty —pdey (Sialen @y 25T Judly aidy ¥ 5 duls ¥ Y-A

Cawd aan

iloply] bgiuw Jhs yials Ban] ol ¢ S S > 09590 Oy FERIR S JREINES ¢ a-)e
ORd &an
Sl dac,lge s el Jobs o b ool il dad oSy 5 duds ¥

S53 CaS i

FERIR N -

Sliypoi b basye (g dalgd g Ghialls Slows o Sy (58,5 5 3 b g bl Koy )0ty polb (o ped JSSg
il glabazes b pluals a8 150 el S cnl 0 eSS Glagsil g5 A0 (nsl 5 (Sl ibre Cully p e
Sy Cad—e (Sinlen (ol 1ile (ool )loe iedin jobods (61l b g 35800 (1 ped )3 S )l 050l (I8l g iliee
O Plg ol Jole 4 gosle yome (65b reld Sl ()8 G gt Gl e W9y WS (o gl |y sy Bllasil g @y
S S ol (S5 CubS 5 (S5 o dgske 4 g 4l Sl 0l S S 4 Slowr HLi8 g 00

SaboT gy
vy ol lapasls I Siags claodly (giluaods 5 b dgejl Sdl)S 900 (sla Sy inogi (sl dmodly (5y910,8 51 g
plsl 5l i )5 ool JuST Jl38le 55 51 loged o Johir maw i (sl izman 0 odlil Jlae Blixil g (ke Jolis
oboly Jalos (1258 ey (g2 sglate 4 b gy " Shigg s (yg0il Sl elitl b lnodls 595 (392 (b blitul (slaJulos
—uoslecn)S ogedl Wb AB (58 ol & e)lse 53 5 13,5 ) Tl geil  eolital b g ST 58 ¢S g pSejlul L

1. Shapiro — Wilk Test
2 .Mauchly's Sphericity Test



Ol 3 3155 (sukiarsn / iallas IS o (55 CordeS 3 5y 1 5 lowo Copaly oLy pat 4l "y

illy el Sl cdtanly (glayiito yy aldbio Bl sy (sl a5 &S S 4 F o)l aslone 5 ool Glays Juass (gl Y S
235090 el lgieas (S 5 o9eilim 0seiliter) oS0l ploj (o gl )3 0 o0litl 7))o (4 :S3lil L sl
(S e Jols ataly (slapite B 4B IS 53 (2g)Som Jelo plgieds (S g sibre Cansdly o (e (2 ye3) 09,5
slp 095 xolej Jlite 31 g 09,5 cloj (shol Il bidgs (S5 S Slg) oMo adlie 9 (S5 CueS Slowar Ceodls adlio
O 295 Sladunlie 09,5 X oy Jlite JIL ploj Sl (1392 boline ©jg0 )3 1 C8)S 1S oy )50 iy sl piie I SG o
b1 ygdome ) ookl b o 51 ojlnl cgls gxe pdaw  ogMe ad pll Sgyiigr amin 90l ) ool b (g pSejlul sy

25 plgl P S/ (gl ne s ) 9 VY a3l 3 ) eolitel b o )lel (slaJlow soles b 3l 5

oy b 48L
Sy Codls dilge 5 (S35 CaS Glowar Codls ddlge (S o sl ite Sliad e o 0 (L Shiggals (gl @b
ol el ggeil s uiomen (P<+/0) 392 oy55 5 oy @35 j xS 9 Oseilim coseiluin ol 3 (SNj CubS

5952 3185 )50 pSoill Gl p3Y s By8 i culplis (P<100) el JL8y (29,5 (1900 Jele (sl Cag)S 125 &S B
A sl gy (sl site p0g)S X (loj hlite Sl g 09)5 (loj SISl wy sl nodls Jelow

Do (slaog )T S5 4y gy S0lul dls ye dw 13 3 el (S CuiS g S s Slied jlae il 5 0 Sike WY Jgus

S5 09931 o 0903 G oy ,5 presy

Sre sl ke e dlppdl iSSle le dlpsdl (iKke

/A 0%/0 \Al 0O/A /o FY/Y &bre CasBly (s 505 S
¥Iy ¥Y/Y ¥ Y/ en ¥YIv Jus

o/a vr/a B/A YY/¥ FIV £\/0 &bro CasBly (s 505

A Iy £Iv Yls FIA AN Jyus

(0331t Al e a3 1) s plaialle (SW5 oS 5 (5o o Slied Jlee Sl 5 oSk ¥ Jso
ChS g (IS o e Sl yed Sl (903l Lty > ye )0 R0 o0 LS Gy slbeg S SSE 4 (5 25 5 905 lm
Caosdly o ped 09,5 3 ol Allae 2l 5l i Wog,S adsl oKen ,Silo 45 g alie Ly, 09,5 93 50 S
b ogege nl g ol (s (azrss BB Saal33l g5l b 4 o (59031 Al yo )3 50e 99 58 Dl yed 0Slis (53l
2 Dlyed ke 33 (pwgaine gt 6 Sl Al pe d (b J7US 09 0 i hlie jo ol Lad> 13 (628K Al e
s odelie (Saiy cuaS ¢ S >

30 kel (I o x5 1 gilome Sy (2 p08 S g2 sl S0 (S0l b asesl il g Jios b Y Jgoe

BT jgdome P F df I o Cntly yusn
-IYA <efey Y/FY YIAS o
-IvY ofeey 510y VEY G S >

1. Greenhouse—Geisser Test
2 .Mixed Repeated Measures Analysis of Variance



IrF 1Fed Jlgs .1 oylais ¥ 0495 . 55)19 3 pllw (ool dy puii

VA ofee¥ £/\0 Y/AS 09,5 X oyloj
P52 Slre Saddly p St Sluyed S oy Sl ) 5K 6 Sesll b asesl (il ly Jelos mls ¥ Jgu
a5 Lo (s 09 o e S5, s 5 oley ol Sl as cl ol Sl s aes o lis 0y Glacedls oS >
A o slid aS 8g Hlo gme 1 09,8 Lol Sl e sl 00, s (5 S ol ol Job o e ol Ol el
Flie Slecnl pogle .iawl oo Siglite J 7S 09,5 9 (55lme CaumBly 1 ped 09,5 (o (S5 > e Slyes (A (Sle
w‘ axJlas o)sb ‘;0 05; 5& )b G‘SP ).‘>r.u u‘).....:u ..\35) ugLQ.: OMOOL&J as ol g}“")‘; )‘0 ;AM )...a os)f 9 L)LA)
ol aily 28 s Slnss 10 e BB e (63lee Sadly Bl ped als e a5 sl ] Sl il ejlasl olie

SrSojul cilseo Jolyo )3 (S o juite 53 S8 g gilme Cundly (nyed (sloog)S e (29 dunlio mls £ Joua
(559 i (925))
P s gl (Sle gl 2955 2955 093! A o 5o
Ok Vb A Jss $3lore Caly 033l G
<ele) M-A v/oo s 3o oy o33l o
<ofeey Vo v/ JyS &oe Casadly S

S

2ol o] Sl @b ams e Ui 5 xSojlul Jolye 51 K ym 0 1) (e 09)5 9 (e (g5 amlie @l ¥ gt
Condg (g luad 013l oS Bl 3929 J S 09)5 g (6ilme Canndly cyed 09,5 ()l gine MBI (90l Al 5
4 s 5 5YL e ()l gne yobo 0 (gilome Cunbly o yed 09)5 (63 9 90ilm STy > (Jl cpl bl 09,8 g5 4yl
Crl g oad (S S S crge (Sibre Cusdly (e (o yeS dalyy (sl &5 w3 o (LS Al (pl ) ST SIS 098
ol 0 baas 55 (6.8 dls o U dgups

(Fasis: sisd (905]) (i3 (sloog)S SSB &y (5 o o yuito (6550l ol o (295 slouglio gl . 0 Jou

PP e glad Sl gl 0903l >y (Jiano yoia) 09,5 55
</ Vb -\ O9elom = oseilote Sibre Cundly o ye3

<o VY SVENY- S s — 9t

) A —-

&S~ opilom
-[5a¥ VoY — /¥ asoilim — ol JS S

. Jooy Ve —[5e

S ™ ool ot

< JAYY -85 AL xS e — 09l om

09,5 ;5 WS oo Al 09,8 2 SSE ) (I oS pSeill Wit Sl (25 Slaanslie @l O Jou

25k 4 650K 4 090310k 3 e 5 95 lim & 09e3lm Sl S5 e Slied 5eSilos (silome Caably (5208
Sguy A oo ylid aS wis edslive (5o gre B (6,50 5 503w Sl e o (Jilie jo .8l il 3l 6 ls pe
ot 35 S 05,5 55 el ond Liim alilie bl 5l e ole S0 b a3 dolip glz] e ool
b 0955 ol 3 S5 S e poe il o 09 o ylel Sl gy oiluil Johe (o795 sloamalis

Lol u&s).s 0,99



Ol 3 3155 (sukiarsn / iallas IS o (55 CordeS 3 5y 1 5 lowo Copaly oLy pat 4l "

30 Ghialls (SW; cutsS p (gilbre Cusdly cpped S ooy glp S d)ﬁfo)“blhw-l by o s T Jg»

G gicne p F df Pl &ve R Jaie o
¥V <ofe VF/YD YIAS Ol 95 09

’.\5. . i s
Y- ofeeY ¥/5Y YIS 09,5 ) S

ne ooy /o V/EY 09,5 P95 O

Spo el (S5 cuas 1 (gibre Cusdly Gl ped Bl awypm glp ]y 5,5 Lgﬁfojlxllgwi byl Judos s & Jois
Caol oy Job 0 (SW; cutS Clyad yoxi (Sl &S ol Jb gme (S5 cutS 5 loj Lol 1ol LS ol e o lis
Plie 3l eyl 1 ogMe .l 039 Cuglaio (il 05,5 93 10 (SN CutsS 1Sl 3> LS 5 399 JId sixe 35 09,5 Juol I piren
Syl J5uS 09)5 b (gjlme Cumbly (pped 09,5 )3 (S5 CoutS Slpusd Mgy amd e S &S AD (5155 b gxe 5 09,5 g (le;
ol Gliiells (S5 CatS dgup 0 dblis d g B ppaw sxiad lis 0 5 ojlul yolie .l diily (gl xe

SrSoil Gilises Jolye )3 (S5 CoudS piie )3 1S 09)5 g (lome Casbly oyl 09,8 (295 dlie ls Y Jgaa
(S omds (1905))
P o glbd (Sle oglis 2955 2955 0903l >y 5o
/A VY- AL Jrs Gloe Casdly el el e

SN CudsS

AR My AAS s Sme Sl (3 yed ose3l om

<+fee) VA T J)J ‘5)\99“_4...«3\5&)« d)ﬁiu

@S e e las 6 pSejlul olhe 51 SG 58 )3 1y Regh 09,5 99 (e (SN CeksS (2g) dmlie @B Y Ju

S5 9 03oilom Sl 5o Lol (cudlas 9929 09,5 50 G (l0 ime IS (505l iy al> o 50 a5 ol G Sils
SOl a8l pl g JuS 09,5 5l i s olssae jeb 4 (s5lme Camdly ( ped 09,5 j0 (S CedS Ol ped (1 Sle
Sy Ao B 5l ol Jad> g 050 (lasedle Sai cotsS )] 5o il comBly p (e (o ped Al (i)l

L]

(Sorir onsind (y903l) Limgy (gloog)S SuSi &y (SU5j CudsS jito 13 (ySojl Jolpo (295 sduslio s A Jgd

P s glbd (Slo glis 0903l o 2955 3o
<efeey AR - oseilom = ogeilote
</ VA S\ &S osilobe
< JOAA .Jay -1 S~ osilom
A V-5 —/A 0953l = Oseiluieg
IY¥ V- ) S5~ o9l ot J s

@l e 0L iaggy sleog)S IS ya 3 1) (S5 cudsS pSojlul e Jolye (295 slrauglie mls A Jgux
sob & 6 4 el 5l mmmen 5 seilim 4 seilutn Ayl (S5 CuiS (silre Cusbly (2 ye3 09,5 55 b s

Cunnbly (3 pod
3

SN CeksS




15 1Fed Jlgs .1 oylais ¥ 0495 . 55)19 3 pllw (ool dy puii

Ol gl &S amd o lis 4Bl ol s sdaline (gl bxe GBI 6,50 s O?‘)TU‘% Jolye e &8 Jb o sl Gioli8l ol pse
S A8z S 09)5 13 blae yd .Cuwl 03 Hlub o aABlie 0y9d LU 1 e (gibre Cusbly p ke (o ped dolyp Cude
SV CutS  diljsy Jsaxe slaculled ).ul., pas Sk oS wis edmline (65300l Calisee alie (SN CutS 50 (o) gime

ol gl 0y9d b

S5 4 g Sy
tiallo faye > oMo b asye (S5 CudnS g (S x5 g (3lome Canly  ine iyl 58T )y gl Liag aa
S5 CabsS lB) g (S o jbline dg0 4 Wl oo gilre Cusbly p ae cpped athn VY &S 0l U S Ll Wl
JrS 09)5 b duglio ) (5lme Capmbly iy yoT 09,5 53 0 onlie Gy (ppimen 9 oxie Mallu (l3ye 3 Codls b Lasye
Ol ped jl oolawl dad o lis Al pl .l slile Hlub (60l do U 50 (60K dlsyo 3 dgups cpl 5 039 sl ko oyl o

2yS B g 3)50 (el (iSlyi g (S b Sladelip 53 e (03,509 Olgisdr Sl e (ibre Cusdly (S

o 2loil)lS g oaeg Slallas o)l Jlssan oSl gyl 5 S5 )3 (easte slaingly ol b jols Siagh mbs
(s )18 ((Sinlon (ol wilgs oo (5lome CuBly (oo Sliz poT 85 losls (Lt Wiopllss (sl ygpe g 00358 (ol
O 3D wyy Dyge drels aSLI 4 dxgi b (VONFY) Mty dgup (yblixe yobas |y Hlaidle Su5 cuas g B3l 5, Sles
aS" Wloaly ylis (gdaxie (glayimghs D) (sloig Cuodl 09,5 (pl )0 sadiplnl Cldllas b gulis duglis wlodgs Wl laiclle pols
(F5) 298 oo pllo liiallio 3 (S5 S Sl (S0 g (S > sbodSos 2900 4 Wi o (5bre Cusbly (e iy
(V) cwsload @l laialles 3 (03, 8hoe Sy25 9 Pl joline 39000 cxge (3lme Cusbly slasil 2 (s (ol Sl yod

(Slowr 3)Sdos (s adld (S (B 3 Sles dgug 2 09Me Wi (ol (gilome Cunsdly (e OUSIe (i
woly s ol e Jolai Ol i a8 Cunl o 00y LS 5 500 (glaalllae p> L(VA) il 4l cute I 50 e laiells
gy ccnl 2 G938l (V) Mid dgute Wl el )3 1) (S5 (LUl @ slesel omen 5 by 9 Ll Jols Wlgi e JUb
5355 5 el ,509) e Slgie Sl g lagsil 5 silme Cusdly lagsil Sl edlatul oS A8 o (o 5 tepllas
ot ggorme 3 (W) 3,5 55 o3kl 3)90 o Glitelles 3 (5 > 3 Slas B g Job gm0 (S Cllad 38l sl
slp Soe by Olysa Slgee ilre Cusly p (e Slijel oS a3 LS Sl agh slaaidl b cldlas (il gl
Ol po3 (o5l ¢ Hlaie J0p5 )8 dag 0)00 ol Gliialle 3 oMl lagadld (B dge 9 (S 0Ses (1)
Rl 6l g 5)ld ()98 2,983k Bl (B 9 Sy o Sl Glojen il ld 4 (g5 oo |y silre Cundly
RS g Sl yed 5> il Jld 8 3lie (l38l carge (659l ol el g (el Cunle b Cod il (9,3 (23]
e 9 o3> SRRl i jl o5 0a8 58 g el (e 53 Sliypad sl ol oM (V) D95 0 (gt Sl ya (B9
Sl 9582 3 (s WA (5lme CuBly &5 3o (LS Aalgd (S > Slasely g (4938 WS e @l 1) 5550 (S 65k
S9lerkae @l b pols imghy (sbal 5 (S5 CadsS dine ) (pizzed (VYY) ) el (S5 cudS slaial g g,
oS dguke w90 (Silre Canbly (e Sl yad &S WS )15 098 LTS g0 o Sidmggy cul 0l Jlgsen (YY) o))
ORIl (g pe3 bamme Sl s oo 5lai 398 0 Wl il 53 bgis Sl o g jlad (1S g (53850l byl ol jal o S5
V) CasS Sgue 4 &5 W3l lelgs o Sere S| (6998 2935 <Ly 5 IS bl )3 CuBge ulual (S culled > Lt
9o ($ibre Cusly Ol el &S 203l (LS 393 Wiepllai jg0 55 (VY) hen g (awly ol p oMo Xgd o oxie latelles
s (s3loe Cndly 36 45 w3 o L5 Bl cpl 298 oo laialls (g oD slapadls (S g Jols5 (S5 S S5
88 oydge tamd e 8 b s 55 1y (S5 S Leleinl g b oly dlol 4L g e 910 Slam 2 Slas 2900 4
sl o pSl gl glaal b



Ol 3 3155 (sukiarsn / iallas IS o (55 CordeS 3 5y 1 5 lowo Copaly oLy pat 4l Iy

1 oolizl donts 3 1y elai] o olan] 5 Leloial oMals il 5 ol pobus] 5 (53wl colad] Lials I jings,
Col gusods CoMo b Laipo (S35 S )] die) 3 pols ooy gl b ol ol ((YO-VF) wlos )8 (13155 (gjlone il
QLS Oty 3158 L o gy (il gulis cggoome )3 iluee v p 1) (55 > ©M e Jlgym seloinl sl 4 4295 cuanl
Ohalls elaal g Sly) ¢ omer oMl d9ue (slyr 2Vl byl (il g cng pgls S plgisd (ilme Cusbly &5 S oo
kel jomadnoly 5 (il ¢ dSelg ()59 Slodsly: )3 powye Sliyyal (gl 2oL JaSo b ol plgieas Llgiee 531>
Do 48,5 Sy

Ohles 5 siwly xlod)S (5135 35 (Folite guls bajiaggy (S Sl Giaghy (sladill b Glallle jlisy (gued 3929 L
(SN CasS dge 9o (Silme Cusbly (e iy a3 da STaS A0l (LS 353 o]y g wiepllas yg e 5l o> (i 3 (VF)
5 &5l Cundly (glaog)S (il sine Sglis TUG slaygesl ) bl s Jolss 4 slasel ol 9 Sy Jols ol (Sl
Cullad liee Ll cdl dgue latells (S5 CudS ST gabod (silone Cunsdly Myt Jlosl b )3 (inen A5 saaliie ]S
Sibre Cuably ol goi dldlie e (0 Gl @ o o 1) b ggumenl cpl.cuili S 09,5 b gyl dxe gley IS S
G Olalllao (B8 B9 (el g (2l 2)90 sl yadld (o peS ©AD iges w2 iged sl Sy (H9abge e b y9abosé)
Jolse 5l cunl (Koo o Sdg0;l S )lice )l poitwl g diam )0 oy yod duds duo b (laian VY dobp Sl oolaiiwl cpsls imgs 40 ol
bl 03g) (S5 CundeS g (S > o Il dgp edalie )3 3

» odbpbl slagingh @bt sl lotsl Wl lualls p osdplol Cllllhe p Sl (Jingh )3 dwlie Lol e 4251
3lome Caly o Wlosls (L 55 (pege sl lons 5 e (BLd M el cguisS )l s ol s)lons 4 Mie ltallis
a o ol b YVPAYRX - Y) bl andly jsSie el LS55 S g L5l (3> 3,Skee 1 sisto (slotoly Slg5 oo
Cusdly 3l ozl sy g3l e sl By lillae cul 1 il adllao 390 dnels b laog S ol (b (sl Sy coglis s
ol 0397 ol talls 1 215l lalllas culie o] (glive 5 sl 0 03litsl (g5loxe

32 stee ol e 45 m e 55wl il oddpll llllas j1 Lols sl IS )3 imeds ol (loatily gsame
el @l diolls gl pe 55 oMo b lasijo (S5 SS9 (S oS g sl Uil g Sl ol (o8 ilme Cusdly
Gl 6 cud ] Sl et L Lol led, S5 )15 Sl gl 0,Slae slopmdli ded oy Sldllae 5 sinyn
) plsielles (S5 i g (8 3 hes p I (oSl o yid (olsd ()b g cuslie @03 (BT e b (o ped sl
90 dpog el Codlu ()] jgoednels Sl 5 (rialls e ¢(0))g Slodali 53 6)9ld cpl Sl e3latul cg)cplj]

o w5 S5 g ol sl ape 1 By adllas plosl gasns b diged o 0 lgion 1ol gl slacudgin

oo b o] ola g 3945 o dlodin ¢yl pl 3,8 0 il (Solgils coles g (oolaidl cunsg «oMuass pdaw 2aile (63,8 Jolge

algd B 258 plonil (gjloxe Cundly sladilols il glgil auoliie g ) liiells gy p 3 S5k 6Ky looygd yiday wiged
235 palyd Mo pl i il oyl yd (g5 38>

w9 (o)
G 4wl

5539 pole olimg ¢ img 1> IS 09,55 lawgs g .cunl 0dd plowl imgl )3 IS aeS IME] Sl b ollas yimng3s o]

LA yaeudd OUT leMbl  Siloyo g 53,5


https://ethics.ssrc.ac.ir/article_4555.html
https://ethics.ssrc.ac.ir/article_4555.html
https://ethics.ssrc.ac.ir/article_4555.html

ITA

1Fed Jlgs .1 oylais ¥ 0495 . 55)19 3 pllw (ool dy puii

Ol W g o5 b

dlis glome Giulpg 5 il ()5S @l el dmosly oo 5 ()5l aen e jl Limgk sl anls 5 Bain s ol

Azl &S L

&bo oyl
5,15 gilie o) g5 g Alis ! (S sy ] ol

S g R0

proe Bisil pled (6)Sen ¢ oMl Sl oKy Slidiss pole ol ()9 pole 9 (S S 0g)8 Coles I B aiun g
pols 9 (S Cuny oliidghy (6)lKen «(65)9liS Sl (98 ale e (hige] dunge — (655l dloa @ )ljg ¢ oS €Sy

10.

11.

g s (6l Bl g S

&bo

Albarrati A.M, et al. The Timed up and go test predicts frailty in patients with COPD. NPJ Primary
Care Respiratory Medicine. 2022 Jul 6; 32(1): 24. doi: 10.1038/s41533-022-00287-7.

Brazil C.K, Rys M.J. The Effect of VR on fine motor performance by older adults: a comparison
between real and virtual tasks. 2024; 28: 113. doi: 10.1007/s10055-024-01009.

Cabo C.A, Fernandes O, Mendoza-Mufioz M, Barrios-Fernandez S, Mufioz-Bermejo L, Gomez-Galan
R. An active retirement programme, a randomized controlled trial of a sensorimotor training
programme for older adults: a study protocol. In Healthcare. 2022, Dec; 11(1): 86. doi: 10.3390/
healthcare 1010086.

Deng Y, Zhang K, Zhu J, Hu X. Healthy aging, early screening, and interventions for frailty in elderly
individuals. Bioscience Trends. 2023 Sep 15;17(4):252-261. doi: 10.5582/ bst. 2023. 01204.
Fastame M.C, Mulas I, Putzu V, Asoni G. Motor proficiency as a correlate of coping in late adult
lifespan. 2022 Nov; 35(6): 687—700. doi: 10.1080/10615806.2021.2004398.

Chaze F, Hayden L, Azevedo A, Kamath A, Bucko D, Kashlan Y, et al. Virtual reality and well-being
in older adults: results from a pilot implementation of virtual reality in long-term care. J Rehabil Assist
Technol Eng. 2022 feb 9 . doi: 10.1177/20556683211072384.

Chen M, Chen S, Wu Y, Song D. Are men dominant? Evidence of differences between physical
activity and quality of life am ong older adults in China. Front Public Health. 2023 sep 29; 11,
1210374. doi.10.3389/fpubh.2023.1210374.

Lau K. W, Wong Y. S. L. Exploring the potential of social virtual reality (Social-VR) for the elderly
well-being: A Study on user acceptance. in K. Nakamatsu, R. Kountcheva & S. Patnaik (Eds.), Recent
trends of Al Technologies and virtual reality. AIVR . Smart Innovation, Systems and Technologies
2024; 432: Springer, Singapore. doi: org/10.1007/978-981-96-1154-6-1.

Khajavi D, Jaberi Moghaddam AA, Kazemnejad A,. Correlation between changes in balance and fall-
related psychological and functional measures of men older adults after a combined training program.
(in Persion) Motor Behavior Jurnal, 2014 Autumn ;6(17); 55-72 .https://mbj.ssrc.ac.ir/article_16.html.
Bruininks, B. D., & Bruininks, R. H. Bruininks Motor Ability Test (BMAT): Examiner's Manual.
Bloomington, (MN): Pearson 2012. No Available doi.

Tarajian M. Normative Data and Psychometric Evaluation of the Bruininks Motor Ability Test
(BMAT) in Iranian Older Adults (in Persion). J. Motor and Behavioral Sciences. 2026 Jan; 8(4). doi:
10.22034/jmbs.2026.594491.1294



https://doi.org/10.1038/s41533-022-00287-7
https://link.springer.com/article/10.1007/s10055-024-01009-9
https://www.mdpi.com/2227-9032/11/1/86
https://www.mdpi.com/2227-9032/11/1/86
https://www.mdpi.com/2227-9032/11/1/86
https://doi.org/10.3390/healthcare11010086
https://doi.org/10.3390/healthcare11010086
https://pubmed.ncbi.nlm.nih.gov/37612123/
https://pubmed.ncbi.nlm.nih.gov/34812679/
https://pubmed.ncbi.nlm.nih.gov/35154808/
https://doi.org/10.3389/fpubh.2023.1210374
https://link.springer.com/chapter/10.1007/978-981-96-1154-6_15
https://mbj.ssrc.ac.ir/article_16.html
https://www.jmbs.ir/article_248234.html
https://www.jmbs.ir/article_248234.html

Ol 3 3155 (sukiansa / iallas 31 o (ST ol 5 5y 1 5 jlone Copaly ol pa il "

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

Ware Jr JE, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). 1. Conceptual
framework and item selection Medical Outcomes Study. 1992 Jun; 30(6):473-83. PMID: 1593914.
Ware Jr JE, Kosinski M, Keller SD. A 12-ltem short - form health survey: construction of scales
and preliminary tests of reliability and validity. 1996 Mar;34(3):220-33 . doi: 10.1097/ 00005650-
199603000-00003.

Montazeri A, Goshtasebi A, Vahdaninia M.S. The Short from health survey (SF-36) translation study
of the Iranian version (in Persion). Payesh (Health Monitor) Journal. 2006 Jun 15; 5(1).
http://payeshjournal.ir/article-1-756-fa.html.

Dizaji A.D, Mohammadzadeh H. Effect of training interventions in virtual environment on dynamic
and functional balance in the elderly (in Persion).Scientific Jornal of Rehabilitation Medicine, 2022
Sep: 11(4): 169-176. doi: 10.32598/SJRM.11.4.9 .

Yousefi Babadi S, Daneshmandi H. Effect of virtual reality training program (Exergaming) on the
motor coordination of the elderly (in Persion). Scientific Jornal of Rehabilitation Medicine. 2019 July:
8(2): 614-625. doi: 10.22037/jrm.2018.111268.1877 .

Wang LT, Wang YW. Effects of a 12-week semi-immersive virtual reality-based exercise program on
the quality of life of older adults across different age groups: a randomized controlled trial. Applied
Sci. 2025;15(2):902. doi:10.3390/app15020902.

Wei X, Huang C, Ding X, et al. Effect of virtual reality training on dual-task performance in older
adults: a systematic review and meta-analysis. J Neuroeng Rehabil . 2025 Jun 24; 22 (1): 141. doi:
10.1186/512984-025-01675-z.

Lee J, Phu S, Lord S.R, Okubo Y. Effects of immersive virtual reality training on balance, gait and
mobility in older adults: A systematic review and meta-analysis. Gait & Posture. 2024 May; 110: 129—
137. doi: 10.1016/j.gaitpost.2024.03.009.

Song X, Ali NM, Mhd Salim MH, Rezaldi MY. A literature review of virtual reality exergames for
older adults: enhancing physical, cognitive, and social health. Applied Sciences. 2025;15(1):351. doi:
10.3390/app15010351.

Jung D. Fear of falling in older adults: Comprehensive review. Asian Nursing Res(Korean Soc Nurs
Sci). 2008 Dec; 2(4): 214-222. doi:10.1016/s1976-1317(09)60003-7.

Jung D, Lee J, Lee S.M. A meta-analysis of fear of falling treatment programs for the elderly. West J
of Nurs Res.2009 Feb; 31(1), 6-16 . doi: 10.1177/0193945908320466.

Azimi Sanavi B, Talebpour M, et al. Effects of Virtual Reality-Based Exercise Training on Risk of
Falling, Walking Capacity, and Quality of Life in Healthy Older Adults: A Systematic Review and
Meta-Analysis. Journal of Applied Gerontology. 2026 Jul; 45(7):1223-1244. doi: 10.1177/ 0733464
8251362512.

Vasodi E, Saatchian V, Dehghan Ghahfarokhi A.Virtual reality-based exercise interventions on
quality of life, some balance factors and depression in older adults: A systematic review and meta-
analysis of randomized controlled trials. Geriatric Nursing. 2023 Sep-Oct: 53:227-239. doi:
10.1016/j.gerinurse. 2023.07.019.

Moreira Kares E, Tuomi A, Caiola V, Pillan M. Social presence in shared virtual reality experience
among older adults. Virtual Reality.2025. 29:42. d0i:10.1007/s10055-025-01117-0

Lin C.X, Lee C, Lally D, Coughlin J.F. Impact of Virtual Reality (VR) Experience on Older Adults’
Well-Being. ITAP 2018 Jun 2. Lecture Notes in Computer Science (Vol. 10927). doi:10.1007/978-3-
319-92037-5_8

De Natale G, Qorri E, Todri J, Lena O. Impact of virtual reality alone and in combination with
conventional therapy on balance in Parkinson’s disease: A systematic review with a meta-analysis of
randomized controlled trials. Medicina.. 2025 Mar 17; 61(3):524. doi :0rg/10.3390/ medicina
61030524.

Vasquez-Carrasco E, Hernandez-Martinez J, Sepulveda-Ramirez M, Carmine F, Sandoval C, Nobari
H, Valdés-Badilla P. Effectiveness of virtual reality interventions on quality of life, cognitive function
and physical function in older people with Alzheimer's disease: A systematic review. Ageing Res Rev.
2025 jul;109:102785. doi:10.1016/j.arr.2025.102785.


https://pubmed.ncbi.nlm.nih.gov/?term=Ware+JE+Jr&cauthor_id=1593914
https://pubmed.ncbi.nlm.nih.gov/?term=Sherbourne+CD&cauthor_id=1593914
https://pubmed.ncbi.nlm.nih.gov/1593914/
https://pubmed.ncbi.nlm.nih.gov/?term=Ware+J+Jr&cauthor_id=8628042
https://pubmed.ncbi.nlm.nih.gov/8628042/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Keller+SD&cauthor_id=8628042
https://pubmed.ncbi.nlm.nih.gov/8628042/
https://pubmed.ncbi.nlm.nih.gov/8628042/
http://payeshjournal.ir/article-1-756-fa.html
https://doi.org/10.32598/SJRM.11.4.9
https://doi.org/10.22037/jrm.2018.111268.1877
https://doi.org/10.3390/app15020902
https://pubmed.ncbi.nlm.nih.gov/40551196/
https://pubmed.ncbi.nlm.nih.gov/40551196/
https://pubmed.ncbi.nlm.nih.gov/38581933/
https://doi.org/10.3390/app15010351
https://doi.org/10.3390/app15010351
https://pubmed.ncbi.nlm.nih.gov/25029959/
https://pubmed.ncbi.nlm.nih.gov/18667626/
https://pubmed.ncbi.nlm.nih.gov/40738368/
https://pubmed.ncbi.nlm.nih.gov/40738368/
https://pubmed.ncbi.nlm.nih.gov/?term=Vasodi+E&cauthor_id=37598426
https://pubmed.ncbi.nlm.nih.gov/?term=Saatchian+V&cauthor_id=37598426
https://pubmed.ncbi.nlm.nih.gov/?term=Dehghan+Ghahfarokhi+A&cauthor_id=37598426
https://pubmed.ncbi.nlm.nih.gov/37598426/
https://pubmed.ncbi.nlm.nih.gov/37598426/
https://pubmed.ncbi.nlm.nih.gov/37598426/
https://pubmed.ncbi.nlm.nih.gov/37598426/
https://doi.org/10.1007/s10055-025-01117-0
https://doi.org/10.1007/s10055-025-01117-0?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.1007/978-3-319-92037-5_8
https://doi.org/10.1007/978-3-319-92037-5_8
https://pubmed.ncbi.nlm.nih.gov/40142335/
https://pubmed.ncbi.nlm.nih.gov/40142335/
https://pubmed.ncbi.nlm.nih.gov/40436354/

1Fed Jlgs .1 oylais ¥ 0495 . 55)19 3 pllw (ool dy puii

29.

30.

3L

Lee Y. H, Lin C. H, Wu W. R, Chiu H. Y, Huang H. C. Virtual reality exercise programs ameliorate
frailty and fall risks in older adults: A meta-analysis. J AM American Geriatr Soc. 2023 sep; 71(9),
2946-2955. doi: 10.1111/jgs.18398.

Maheta B, Kraft A, Interrante N, Fereydooni S, Bailenson J, Beams B, et al. Using virtual reality to
improve outcomes related to quality of life among older adults with serious illnesses: systematic
review of randomized controlled trials. J Med Internet Res. 2025 Feb 26 ;27. doi: 10.2196/ 54452.

Li X, Zhang Y, Tang L, Ye L, Tang M. Effects of virtual reality-based interventions on cognitive
function, emotional state, and quality of life in patients with mild cognitive impairment. a meta-
analysis. Front Neurol. 2025 Apr 2; 16 . https://doi.org/ 10.3389/ fneur. 2025. 496382.


https://pubmed.ncbi.nlm.nih.gov/37165743/
https://pubmed.ncbi.nlm.nih.gov/40009834/
https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2025.1496382/full

