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Introduction: Having Control over performance is one of the most important
factors for success in the shooting. Research had shown that the more information a
person has about the function of their body, the better control they will have over it.
This study aimed to determine the effect of heart rate biofeedback along with
relaxation training on the performance and gaze behavior of shooters.

Methods: 16 semi-skilled shooters with an average age of 18 to 40 years were
selected using the available sampling method. Participants were homogeneously
assigned to the training (heart rate biofeedback with abdominal relaxation training)
and the control groups. Before and after the practice interventions, all participants
performed 20 shots from a 10 meters distance, while shooting accuracy scores were
measured by Scat software and their gaze behavior were measured by an eye
tracking device. Then, participants of the experimental group performed 30 minutes
of heart rate biofeedback and abdominal relaxation intervention for four weeks, and
three sessions per week.

Results: The results of two-way ANOVA showed that there was a significant
difference in the shooting accuracy score of players’ performance, but there was no
significant difference in the gaze behavior of shooters between intervention and
control groups in the post-test compared to the pre-test.

Conclusion: Overall, biofeedback with relaxation training was able to improve the
performance of semi-skilled shooters. However, there was no significant difference
in the gaze behavior of shooters due to the improvement of the indicators of this
variable.
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Introduction

Having Control over performance is one of the most important
factors for success in the shooting. Research had shown that the
more information a person has about the function of their body,
the better control they will have over it. It is also generally
accepted at the highest levels that skilled performers do not
possess visual skills alone, rather, their advanced cognitive
bases enable them to receive perceptual information more
efficiently than their less skilled peers. Therefore, this study
aimed to determine the effect of heart rate biofeedback with
relaxation training on the performance and gaze behavior of
shooters.

Methods

In this research a quasi-experimental pre-test, post-test, and
control group design was adopted. Sixteen 18-40 years old
semi-skilled shooters were selected from players of the
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Shooting Federation of the Islamic Republic of Iran and the
Enghelab Shooting Club (Tigra) using the available sampling
method. Participants were homogeneously assigned to a
training group (heart rate biofeedback with abdominal
relaxation training) and a control group. Before and after the
practice interventions, all participants performed 20 shots from
a 10 meters distance, while shooting accuracy scores were
measured by Scat software and their gaze behavior were
measured by an eye tracking device. Then, participants of the
experimental group performed 30 minutes of heart rate
biofeedback and abdominal relaxation intervention for four
weeks, and three sessions per week.

Results

The results of two-way ANOVA showed that there was a
significant difference in the shooting accuracy score of players'
performance, but there was no significant difference in the gaze
behavior of shooters between intervention and control groups
in the post-test compared to the pre-test. (see table 1).

Table 1. Summary of results

. Experiment | |
Variables Experiment group group . Control group Control group .
Pre-test p Sig Pre-test Post-test Sig
ost-test
SIE LI FEEIEE) 92.655.97 99.70£3.87 0001  93.90+4.21 96.40+3.87 0.12
Fixation’s number
62.62+57.27 60.25+£52.80 0.92 71.87+£54.27 69.78+55.84 0.90
Fixation’s duration
4338.90+3711.63 4515.56+3569.18 0.15 2099.93+2000.93 2283.53+2196.65 0.25

Conclusion

This study aimed to determine the effect of heart rate
biofeedback with relaxation training on the performance and
gaze behavior of shooters. Our results showed that heart rate
biofeedback with relaxation training has a positive effect on the
performance of shooters but it does not have any significant
effect on their gaze behavior. Overall, biofeedback with
relaxation training was able to improve the performance of
semi-skilled shooters. However, there was no significant
difference in the gaze behavior of shooters due to the
improvement of the indices of this variable. It seems that during
shooting, the gaze duration should not exceed a certain time
based on the techniques related to the task, therefore, as pistol
shooters reach higher levels of skill, they tend to limit the gaze
duration to the maximum range of performance.

Compliance with ethical guidelines:

All the experimental protocols were approved by the Biological Research
Ethics Committee of Shahid Beheshti University, and the Ethics confirmation
code IR.SBU.REC.1399.044 was issued for the research. All methods were
carried out following the relevant guidelines and regulations of the Biological
Research Ethics Committee of Shahid Beheshti University. Informed consent
was obtained from the participants before participating in the study.

Funding:

This research received no financial support from any funding agency in the
public, commercial, or not-for-profit sectors.

Authors’ contribution:

All authors designed and conceived the presented idea, performed experiments,
assessments, and data analysis, and co-wrote the paper. Mohammadreza
Mahmoudi: performed the training section during the experiment. Maryam
kevyani and Alireza Farsi: Supervised the research. All authors provided
critical feedback and helped to shape the research, analysis, and manuscript.
Conflict of interest: The authors declare no potential conflicts of interest
regarding the research, authorship, and/or publication of this article.
Acknowledgments:

The authors would like to thank all participants in this study.



.
‘—,I‘/:ﬁf;
A s

- a " - N )
rva-gosy (& il G (I sy
¥

SN (T 0 3135 99555 g2 (3 lumo! 5T 1 0f 3000 ol 3 90 (i 3 9 395 3 (33 05 36
e da
P Llope

ar.farsi@amail.com :aebLl, .l o))y o ciuige daped ol ¢ i ydS g (39 pole 0aSiisls )
mahmoudishooter@yah00.C0m :asbll, .)lpl )l ¢ ity e oKl ¢ ) A5 5 (D)9 pole 0aSisly Y

lgr‘:;‘.}'s‘s g0 ¢ 'dasm LS jaommo ¢

ma_kavyani@shu.ac.ir :asbLl, .\l pl ¢l o cuige dapd ol ¢ ) a5 g (559 pole 0aSED ¢ Jghune Bl g ¥

oS>

Al OleWb]

Sl 03l3 s i sl (631005 4 5 Cubgn Jolse 5 ol 51 (S 3,5kas 1 il )5S tdende
adlas oyl Cun D dalgs ol o S 4 0B sl ausly 5 o 5 Shes I oyt SleMbl b as oS
g2 31 (S By 5 3, Skee o (oilunal)l b olpon B loyd 3955k S i (e

oS 8y 05 O] Lo yiwd )3 (S higes gy bl Fo BIA pale an il o3 5ls 1 iR 50 (g
S 5 S g (eSh (il L olyan (B 5y s 3,555k Jossialoj] 05,5 63 3 1K yob &
Olyod a8l 50 sy plosl (g 40 03 dlold 51 Sl Vo s 008" €8y dadd ¢ s yod sbald e sl an o JuB
S S o 65 o3l i b, oK by bl Sy 18, 5 eS8l Bl py buwg il cdd
Y oahn b g amn ¥ Ot a4 oSb (loply] e 5 CdB by e 3y65 5L alslie iulejl 09,8 (clamoniS
ol plol 1y adds Ve dwls ya g duds

Solds 4 )K5559 3,50as ;3 (605 Ban B 0405 3> Lii(als po # 09,5) ViV Luibjly Juloo uls a8l
LY Lol cisls d)l.)lia.a ugl.a) J)Mf 05;9 FIESRVS 09; 99 0 ul)‘.\}l)u UEP )li.é) 2 L5]5 Casly S99 d)bb.:m
sl 4ls 581 igail iy 42 s (g3l g 53 (S B ke )3 IS ysbo

2l dog 31l 3,Sles il (g3l T b olyan B oy (s 2,683 Sl el ggame 1 15 S ARl
s bl (g loline Cglae psio cpl (sl (2l daus o8, e il (S s k) 50 Ll ddisw dau0 )

gy dlie tlie £oi

AARRYARYA REIG: | PR W P
Ve Y06 550 & ,6
Ve INVIYA 2 sy U

Ve S 1 i g,

o jlganls

“ (s p3sb
PRI

] iz

S by g 50,Shas p (gilunal)l bolyon B bys ) )95 5b o ped b alie lgie (V). 12 y0 ( SLglS g i yheme ((g3g050 s pule ¢ puoylb 3]

OFFANY)NY g (592 o0 5 Ad) i yile do (]IS
DOI: http//doi. 10.22059/jsmd|.2022.338393.1640

[oXoE

cky A5 g (g pole 0aSily (] yas oSy £yl



mailto:ar.farsi@gmail.com
mailto:mahmoudishooter@yahoo.com
mailto:ma_kavyani@sbu.ac.ir
mailto:ma_kavyani@sbu.ac.ir
mailto:DOI:%20http//doi.%2010.22059/jsmdl.2022.338393.1640
https://orkid.org/0000-0002-2086-6632
https://orkid.org/%200000-0002-8642-8432
https://orkid.org/0000-0002-1922-6611

ov ol o L Iilyes Sy y1idy 5 0,50 3 (jlaaly ] b oLy ulB 5opd it 35550 2 e 23

EVRV-TY

SS9 4 (s 2533k ped el 0 (Byme (o859 3 Mos ki)l (gl (oBg) (lsie A () 3)53 5k 23 sls an
by oty J58 ol clete S S8 ) 055 Jlael 3,80 0k s pos & 9 43S ol |y 398 (gl sl o7 a2 (0 05
gl Larlais 595 " pMas! I (Ve o F) Kok 5 gy (VAT SaudsSuls)ysl s 4y jlikedgs las] piumpes
oo b 33l i ond adgel eulais 365 150 odliil aliie (L] Chog (¢ly ¢ oluiST Oyl SO lgie Mo
Bld 4y Cdy de 3,50 e gl 058 o 956 0 IS0 1355 G g D sle Sl AVl yob 4 o5 5,5
(Voo ¥ oS o s0gedig) S Calin ) 1) Sls iy 4SSl ]y 95 da g LSS 5 W9 155 (658 g sl
Sl gdaw > Gl cal LY 5l g ol QLB 3 Cop 4 QB Ly (tan 9)53 5L Sl ealatl (559 (il >
OBl Jte ()ub)ye (5859 (233l Gl 3 B9y Cnl o Sl gl 9 95 51 (9,55 ekl ¢p39: Az oS 4 lgine
ol 2 ogde (Voo STl YN e a3y o)lal ()IK559 (23555 3yNes Gl g (Mas (35 eyl iollas]
5 )l0) Loy T 5 g plmadl” plgis codofug (Al 4] 555 g o g odlisel (usyd &y () 3535k 5l ST
Sl S5l 5d sloysiSl s gl dige b B s oy 5550 oy plomal oo 1l (VMY Sl
o byl o GBilyy Jda cmizpen (V)0 LollSen 5 ()98 2l 3,Skee 5 (B Ls (sl Ul (I3l 4 i g5
obis Sbme glaguly b oad gpgy ple & Gl plype il L Gl ] SSlewll 5 Slew Clacl
o sl dozmen uas Jgg¥ly cuas cllad (Al L Saal Jpus . (VY B gSd s omle si99 @l iogadsl sopella) im0

(VY 0heng o) cunl olpon (457 (o0 a8 (g3l Sl )5 (3 )Shee wilas 4

Wdge lyge ¢ jrowr (90980 o Sl slal g oyl Copte el BB Ly 2)985k ek
P9 (55 0lgy sl gl JyuS oS ()88559 b (LS )Sen 57 Slomingy (YooY STl (Yo e e glal,) o (VY
Fam JUsy (s 392 2B 392 03,5 iyl (s 3535k Basb Sl ) (5 o slod S8l (s (s Jo
(Slug 01,5 1 Sloriwgy)Ails oas 90l 09,5 & o g8 3yShas g a8 solizl by KiS ol §) @by a3 plas]
5 Stlior§ did ol hlS el a5 25l (5359 488yl (Sl Ao )3 (V10 5 o S
g & oxd 8 y90 V¥ el € (pugS B)ailosls (L 1) (Bg) ol (1992 e (o o 0 olitwl B oy i (Sl
) 29k Slayed W3l (Ui S g (Sdo (VAN 15V 5pad sodg SV e ohSen 5 ) YWY L
o il ol i laies (VoYY o) o g (So)ad (oS g 55 jale il Shee (lj8l g B Ly ialS
S S s Shgy g ped (oo (LS 3Shes 5 o wlal 5318y )35k Gl 4 exie BB lps p e JpuS
(VWb 5 ) st ss oo )] sl oo Jll S @B (0l (g 2593 5L (Y WY sl 9 083V 14
Ohallis p3 Al 53 )3 (YWY Lo llSen 5 gl )l pials o (Vo0 o Sen g gl ) 2lal J 8 (ialj8)
S0 M (oo ot gyl STl eslitl b & Gl (6)5k 3ee B Ly (g 2)53 5k &5 b o3y LS
(YN, g s )euily

L Wilson & et al

2 Learned self-regulation (LSR)
3- Psychophysiological coherence
4 Pusenjak



W) Gliwslispgo 8)lais w00, lg2 8,55 4 o3 )5 5502 5250k 5 442, OA

635k ey g LS Gl ol b ablie (gl 2,08 5y g 00 S lid g, plgie 4 55 sl )] S0 (B ]
(VWY gl § ol V0 e dlacly gyl 00l},8L (yg3 (Ve eV caadile ¢ ol BB )l onds aid Ll l)IK55,4 5
1 eedgs (s s 5 (VoN) o J0l50.8 iy o5 Sofolsesd (Sl b olyan o S5 ol ol (o 1y ol
Sledl glal g Shladl (s oo ol BB lpd s () 3)855b: (Vo oV jdgn sCuamsl 0o ST (o0 5
B oy et s 3,535k 5 Sasl bLijl ay g b (VoY - oo 550 oY+ e Jlnt (s 3355 o (6 iae
(VY Jb £ opmeS B) ] ool Cuwd 4y Slalllae pl D e gl &Sl Ll g 0l plol die; (pl 50 (oS Oldllas
o5 o) VA 5 (535 So @Il Bl Mde (giluslyl g ) 20555k lojen edlital 4y oS Dliios
oS Cad Jlo 53k (Vo0 clasly syl e tan )] 00d Cummo 1S s, 99 ol S 53 Syl 5l g (Y410 seals
VWA W55 g oo l)ssio | oon 458l B 255 Jeadgs as a5, (b Ly 555 g, 39 0
3y8das yrdomi )3 5 lylad] S35 )3 (b9 93 ol S 5 0l 09 g0 0351 P by (Silsly] liie 4y ) 0,083
A8l andly olyem 4y 1) 6 pie @S ()89 (S > g (BLS

8 Bhd b ySlos p (Sflsd Slyms g ogMe () 3)955k (nyed &5 sl pasuie ol 5 s p L
Cusl (ol (2559 5 9 Canl 05 (S sl o g 0bj (Bld (Shal SUllae b ()l il (9 (b Sl el S
b i 3Slos & dtnly 035 job 4 Ban (b3 5 (alolid 1) )1 (ol e 3)Sdes 4 (b (Sinly o
o iy 5 4y ol GBS 5 i Coerl 4 o L (Voo V(Db )y el (oo 1V -8 gydiad f le)cul
ol o}l & Bl e i el sl 3L (STl sl Sl il o ool )3 callas 3,Skes 1S g
sohBen g lo Vo) g9 ¢ (Bple Vo8 (gl ¢ (ule)adl pure GUSH3L Cpl CuBge ) (> O)loo 5 Slowa
(YooY
d:0c 42 Sl oSl st 9 )85 59 (B (s3SI 092 e 53 (3L Cupenl (i S 5 iy CudeS
L3 9 el 5 039 b (VooV (o )lSen 5 (o V00 chobily (uiaghh) S (LSS50 (5)lee 5 (sBUS 3 Slas
Q‘)mj)ﬁ U’l LSL"l le'a" acied )l Ls'i‘ ‘b)'-‘; )‘)‘9 )m})9 595 “""l& 9 J)""S ) ‘\5")5'L’J LS)l'A"l)"‘J f’li;'p’ » ul)&“’)ﬁ
SleMbl 15Uy 3blio & dx g8 5 g ame (65900 Sl ) cuslio d25 Gk I oS cuslio ol (38,5 Casl 0392
el Koo Gloj (a8 53 Al B e ol il slac)les diojls (LSGL cnlpls b Job cuslie
OSL cnl Cadbge 5> (S O)lee g Slawer ol ojlul 4 Wig e ol lac)lie cplply S ST oo
g Sialen b o) 4 bgye (Sl OV (odalingd GUlg (6y9p8 (2l SleMBI (3]l (2 0gMe Abl s
ol pl)] i 0593 b (g3l 5, Sloe 85 a5 Wiy Ui alaly Cpse j3 3,1 dlal) Kial 593 (6,5 Gan S >l p
5 Sl o L3 el cnl 2 o9Me b oo it G5 €85 il iy o oo (I3 L 4G sk 4y )05 e
o)l o il 31l o)l iy 093 el a5 (S5l tal38l b ciols (LS 5 03,8 2 53 ) ply] i 050
penilSe i 03 s gl olinl gla yisy )0 oS jelailan. (VeooV Gollig 5,00 VoV ()0 5 oylo V4R, g paas ¢
b5 (Sl dlax Gl SV (@Yl glie 50> ke & il 0ad abgol (oilaiS 355 (b5l () 2,955k
Oy 188559 ¢ Jgomo et sobo & (5lBy (lasbipg 0 25,8 2l (s 0,055 sl 3l am Bl oo oy 4 3,81
(iS5 3 Sdos (polal. (VW Sl oyl B )AS 0o ()15 1) (ool g (Slowar Sl Shg 5503 9 (S5l 5

1, Self-paced



o4 ol o L Iilyes Sy y1idy 5 0,50 3 (jlaaly ] b oLy ulB 5opd it 35550 2 e 23

Sy 4ok 5 il U dy i 0 Shos 5 K5l b alaly 5 bl ol g, (Yo7 S)cnl S50l ogllne ebans Lo
LY 6)9.‘0 LY ‘39‘:’6‘ oald uLw) J)gxlo.c 9 Ml 4]4.{‘) ‘4)5)‘5 U 4)).'0) Jot (Y'Y' 5J99 sﬂiﬂ) sd}f crbl»fcw‘)wl

4 29 0 3 ySlos dgup cely  SioeSSl 158l a5 WS o o)Ll gadse cpl 4 55 358 kel pien e o Ll |
(s9abl)r9d 0 3)8os 0 55 carge Cpgo (nl gt 53 09 Lais Collae a3 &5 (s

2o Wled el 2y dlas Can £ g pude Gl (g0 55 puiin O > 1S 0 jlisee 08 Glas] a5 4 as g
el 4y o il Ty 5 T a5 5 08l3S 30 iy o 31 oy ilises el 55, ol () 55 o
s 3533k Gk ) ond b gal cadaiisgd LI (Yoo Goldig ¢ 5,505 V00 () len 5 jaygla)iitad g (lace
ool pols gy (ol Slaal I Jlgw (nl 4 (2955wl S8l 13 )36 wia (S )13, p Wly o0 BB (s

leie (glapusiio yBl (gly 03,0 Clidsd poj) dxiiwe DBl Hlolids Caa ale (gl by 4 03 yS bled puisren
s W) yale a8 38l 4y i Oylge VU polaw 4 oliwd g Cd iy (gl (gytin dlasinl a5 pals 0,8l paiS
il ool glyls oly8l Slolis ol gl Slgy 5 (S g Slowe

BUd o Slos B (s (g 2555k 32 3 peT b ) 3)93 5k g oS LD pasile (d ger 3 (nlple
o3 Slas b s jobo 3 4 At o516 32 )] iy yeite g (S 5l dgute (oo Sl ol > ot 550
oS 3,13 3929 dasly ()3 & (Stnsods Sliid py 09Me )15 padins LS| () K3559 (8 )2 (sl Shos 9 (B LS
5 S5 el e ey U9l yob 4 ) (BLS slodSlas )] pll mie 5 ol Sl jed 136 4 55 o3k 228
s ) 53k e ondle b 35 glel)] jlaisanm. (Voo oy 7V ¢,Sg)al 03,8 0,3l ( ol goinr
AlS 5 sk 4 (s 98 b Jloxial b 09 (o0 3)Shos W)l cnlply 5 (5SSl gdaw 38 cage (JyuSags a8l
) (s 2 Slas a5 2l d92g Jloinl ol ol by (S 5y g2 ) (il b olyad B lpd s 0,68 3L
ORI b e yobo 4 5 (S i3 L8y &S L2 a8l (S 58 )18y S90Sl (BB () 2)95 5k Slia ped s (K559 8L
@ 2555wl do jd pols iash )0 Ao jd BEee Liagh cpl )0 gy cpl il cwl Loyl s ik 9 (3Ll gl Slee
Orpiate ) (o 481 5alo das il (b By Wl o (a5 (gluel)] (st 2,085k 2 pe5 b 45 s Sl 0
Sam 5 b ol (510,05 oo Ll sl dile

g3 iy s
gaw 3 1) 05 GOV (g5l0l5 050 45 a5y MBI o851 (g pale o (515 oled (s 1 s syl polate &
Sy Saler auls S oo 50 Gl ool Solal Gygo 4 @315 widgs 00,8 S el Ol b 200
LaoiS 8 1 oo <Cansl 05 1Y g 55 pils 50 b 155 Sl olass g loj daliys ¢ JolS leMbl ool
olyam o8 (s () 20533k (20 € (531015 Slizpo g2 0gMe) (stalol 09,5 S coydi A 095 ¥ 4y ol g0



!f»lal:....gb’;,ajo 5)L¢..:v «Mojlg_‘?tf)jo ‘(;‘:')‘)} s:f)}L;‘),folgj 4;3) ?h

09,5 12 3 GhSar ) Syuly Gimgi b allae  digel e A5 (555 (2 508) S5 09,5 S g (slel]
21y /38 k] ol b og)S (el p3 a5 A dlae a5 by i 5 Sl o5l i g0l jelaien b 43,5 a3 ) j& A
LUl pae F+ GOV o shiel conS g 3015 390yl daws 2 Jold 39,9 (slnylime ST 0 39l VY uilylg Julows
T sl lne 9 0D (o (omac g (i g (8 Sl lon 9 (193l (REIN g pSl gy 53 4B, IS (o yeS 09y
Ny 3 b g ML Hol> mp puo Cudy Ay 95 Cde &y (] 2)93 ]k (oS e Jobo 53 45T SLISE54 55 W9y ©)le
LA B paie (6 Sed doldl K
o293 Tab ) Jgr
o9eslom Alae Al yo o9eslobe 89,5

axls b Sls L Y- g amin ¥ Sde d (il o yei s Al b S LY. RvY
Sl o (S ) dul> ¥ atin o Sl o (S ) e (J y8) s 3101 g

iyl Gajgel + g3 oy oS (5wl ]

sl b S )L v bolyon (gjloplyl 09,8 (sl (oS 4l b Sl L Y. 5,55 30 L ol o

SIS G (S )3y Voo 4 B lps () 0555k SIS e (S )18y (iabosT) Loinnt
duds ¥ diamyn g dian

A3

o (5 yiaaden ¥,0) (1355 (63L 4ol 1 edlatw] Gl yoi 5 b (6,8 o3Il posl can i slaylil 5l imgh cpl yo
b Cqa 1608 Sledbl pyd . ab odlatul pyd oyl 5l imgh ) S b glp GBS ES e jl GlblT cols, cus cas
owldio. s dles oolatwl py8 pl 5l B S b g d)ﬁié“? g Sdlilae Jolse JyuS cas SleMbl g (3,8 GleMbl
Lg.:t.c oKwd )] ulf.ﬁwsgaf)w L;:Lu (S GTun> (o) 32 Lgl)a‘:pwo ngl;“.)) olKtwd . oalaswl .)‘).91 L;:Lu LS’LU)‘ LS‘)’ uL.w]
Sl g s oloj dacuss sl el oUlg olKiwd ol b edlatul Lol 98T ol ol Ll €8 pb cole wis O,
prAS o 55 oIl /¥ > g 5y e gyl paigel Co pu L) sl (ol opies S8, ol (sadse oS i (L
durg)y y9uiS L’ CSl ol 5 o0kl i b3, olKiwd (claodls st 5 iolesl (clp grgl & 3R (sl 58]
2B o Liuled jeisle 69y g 23 0yes blod 51, 5llys 5 Slee a8 sl oo lly5 5JUT olSwd 4 gy 4

G 51> Wy

OB 855 1Syl (o8 asl cols) Bod ol Jelie g90d 5l S 45 39 85 cnl 4 Glaggy il Sl
Cse g 3L 2wt gln sl et sy ozl oolitl b EAiS S 15 45 ygefl L Jols Limady Lbsy b 418,5

1 Vrbik

2L.TD

3, Eye tracking glasses (ETG)

4, The senso motoric instrument (SMI)
5. BE GAZE

6.1 view

7. Scatt



4 ol o L Iilyes Sy y1idy 5 0,50 3 (jlaaly ] b oLy ulB 5opd it 35550 2 e 23

duslmo L5l (gl 2 )Shos 050 (5315 (665 Bam €55 g0l g iz 2b) olKed By 1 g Ll ol s o
8,5 L5 S g e 2)95 5k 09,5 93 ) (golue Dax 4 g (Fed yobo 4 31,31 5 Shas yge5l o Slpes ol As
— oS Silmel)] o 31y G 0,985k iyl gt 2)55 5k 09,5 HEAISES )b (o) iy FO Al Y 3 g
09,5 b solune (Sloj ey () 2)935L 2933k €8> (o |y 63l Sl o (S peT 09)5 00)S Bl (i
lass sl (pgo3l Sy iliie Cusyd (igesl uy saloye 53 o ped stde BT 5l Gy S S Tl s 0,85k
5 dsleo Ll g3l 0 Slas 0yed (30185 58 Bam B> ol ok ) 5 bl b Cat oy s g 2B
98 5 B 9 45 (oo 0315 )18 LS S 05 o 59y «63,8 LMl g ael Culd) p b JeoSS jl (ol (2l ol
D85 395y i ) o Al g L5550 oSS e (IS b 298 asuie B b 08 paix b3y oK 905
5 et 3l g 5 02,8 (oo (5l 4 gpd LIKB509 ol Sl e 9 008 o 38 4 ) 0,83 olSd (prizmen
W33)S Sl 3 Ve (gl a9 (iaped Ll 5l lST 5 53 098 2V (93,57 313

Sl 75l JiaS (guped dude Sl LS JS8559 ST (Jg 08 Job adds Yo Oluds (IS sk 4 ¢t j 3)955L (npes
Ol yod 3l am H 185559 81,5505 (63590 50 (e g A o (65240l 0)Lgd duds (il g3 wlual b gy odnled Llgs
2 g0 4By Ol iy col ol pl 48 A e 00l oaiiS €8 i 4y BUS colinl cus s el  Sid wlus] uais
Jsb 33 il ) gl 29 0 lagpd 5 ptod oS’ 8 3 iy yolisl 2 oS oS (5550l 31 o3lial yoliod o]
oaiiS 8 s odly Cud (gl peiomed g 23S oolaiw] Cluds Job o cnly ol 5l aisl awshy aoly Gwlsl cluls
S5 93l) gy Olialacws oS (5yeb & dids (Juio 55,

Slopdg 4 drgi b lal b )lid 655 (gl $lalT colsy gefl plodl jl G GBS €858 oled 3l pols imgly
e P‘“""‘ )‘ o 09M.C LYRATY )i““b?)" QP Fwd yd L@(‘Jﬁ duLo)?u Mols YWY OleMb Lab w,f S Ls">9‘°)i ey by/w
1 0013 Gsly oSy &y gl b abayly 5 5 €8 15 Vg plos 4y

bl g
o dwolie (ol (bl jlol s eolatwl jhee Blyoul 5 1 Siko (bl (slajadls 5l daodls Caogs (gl s ol )
0903l deguilyly sl swan Sy g oigedl sl 2y bliel Lol (sla gy b edlitiel aog)S 5 5 aog,S
sl Adly (5 g (09,5 X (Sloj dlold) XV Sy ol uily)ly el (ol dmoslsy (135 Jloyi sy 2 sl Lagg il

‘_g)l.)uimc‘aw)b \A:\Duww‘ u*"u’u"l )|)3| £y szyuubuw.\my 09;;13)5 uy)iwgwwuaw
.\wfbul P< /-0

S sbadl
5 i S 0l Ulye 5 S 5 dlilie 05,8 CSuSis 4 sl ke g 315 sy s 3l Gl g Sln

L Shapiro_Wilk Test



W) Gliwslispgo 8)lais w00, lg2 8,55 4 o3 )5 5502 5250k 5 442, 7Y

(A=51023 ) 3 lusbiw] Bl youil £ uSilee (S w Cike g a5 5 Bud T 4 895 93 3,luiliuw] Byl g (uile .Y Jgu>

093l o 093! e 295 Lo yuiio
QY- Y/AY av/so £o/ay PIES KW S Ban B>
Aa/¥Y £¥/a9 ar/a. /v J s
£+ /Y0 £oY/A- FYIZY £OVIVY EVERRVS Ll Llw daxs
FAIYA Z0O/AF SYISY 2OV/YY J s

£010/05 EYOSA/A YA ZYVVV/EY PIES KW Ll S
YYAY/OY £YVA5/50 Y.4/ay £y-.../AY Jys

905l g Ll 50 oSl yley e g 3l (g S Bam B Ol s (slmodld mje5 a5 ol L5 LG9 ,mls 90l zoli

(P<e1+0) 2,8 285 yito s 5 gl |y o il s 2 02 B0t g ilisly sl o9o] el (P 0) o

(YY) 65 San 85 > (il yly Julod 9051 @l ads ¥ Joua

ol G hbe Olgloe (ke (e3liar s O pgdons ggece Oyt o
e -IV¥Y AATAR ) AATAR 89,5
ol ARYA VVF/A0 ) VVF/A0 Ao o
ol Yy/A- AY/AA \ AY/AA A o 43 89,5 Jolai 431

Jdos (65 Gam 85 Slyed (o po 09,5 (YY) %0 slocs pS o5l b usbylg Judoo o905l 51 ookl b dm als o 5
Y Jaaa)ogs sholize als g 13 05,5 Jole yil gy jlolize oy Juol 5l g0 jloline 09,5 Juol 5l aS aly o\l gols .0
9 ot 403 o 5 el gy S (5 0903l @l 5 ool Jlaliae gl i gl i (5 o 905
b 4 g5l > Adlie 09,5 B 0ye3 (p=2/+ Y d=Y/YD MD=0/YS Af=1F) 515 3439 (g,Ioline glds iglis 09,5
Cuol adly (gyblize 306 aldlas 04,5 ;0 ol)8l (6. S8um By SGud b oy iy plpls A Oyo)‘] O 3 g (g blixe

ol 005 (6 S Bad CBY (5 0y05 dguhy sl g

(09,5 y0) (V¥ )3l Lo slani 53 ) S0 gl (525 23151 b Guilyyly S (9031 S s ¥ Jgar

. - Sl ; . .
ERT T B . LIS Ol ygdone Egoxe Ol i g
' Ol ygdene
-y VAN viv/ov \ \ANIINS 89,5
-/xy V¥ YAIYA \ YAIYA A 4o
<Ay SRR AR ) AR Al yo 43 89,5 Jolai 41

L Shapiro_Wilk Test
2 Repeated measures analysis
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