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Abstract

Background & Aims: One of the factors associated with health in the general population is
an active lifestyle and regular exercise (3, 4). Resistance training has been shown to be a
popular and safe exercise modality for health-related goals across a range of ages, including
middle age and old age (6-8). Resistance training is considered a promising intervention for
preventing or delaying cognitive decline (9). However, research in this area is limited. Another
intervention that researchers recommend, along with resistance training activities, is the use of
sports supplements. Creatine is one of the most popular types of sports supplements, which
has been shown to improve muscle strength, muscle hypertrophy, and power performance (10).
While creatine supplementation is widely used to enhance athletic performance and promote
overall health, it has also garnered growing interest for its potential cognitive benefits (11, 12).
Previous research has shown that resistance training (9) and creatine supplementation (11, 12)
have positive effects on cognitive performance. On the other hand, it seems that participating
in resistance training programs and taking creatine supplements can help improve the
performance of participants in brain games. However, no study has directly examined the
effects of exercise and dietary supplementation on concentration in these individuals, which
indicates the need for the present study. Based on the above, the aim of the present study was
to determine the effect of resistance training combined with creatine phosphate
supplementation on the attentional performance of middle-aged men while playing the Mafia
game.

Methods: In this semi-experimental study, 36 middle-aged men living in Mashhad were
selected through convenience sampling based on the inclusion criteria. The inclusion criteria
included good general health, no supplement use in the past six months, no specific underlying
disease, being 40 to 50 years old, having a body mass index between 20 and 25 kg/m2, having
participated in mafia games for at least one year, and regularly performing weight training
programs in the past year. The exclusion criteria included not participating in mafia games,
not participating in training programs for more than 2 consecutive sessions, not taking creatine
supplements, participating in another training program, and experiencing musculoskeletal
injury during training sessions. After the final selection of participants, they were divided into
three groups: resistance training + supplement use, resistance training + placebo use, and
control by simple randomization. By measuring research variables before and after the mafia
game, participants were randomly divided into three groups: resistance training + supplement
(n=12), resistance training + placebo (n=12), and control (n=12). The training program was
completed for twelve weeks, with a frequency of three sessions per week at an intensity of 70
to 85% of one repetition maximum. After the end of the training intervention and with a 48-
hour rest, the pre-test tests were measured again in the follow-up or post-test phase. Thus, the
pre-test variables were measured and recorded again before and after the mafia game. In this
study, the creatine hydrochloride supplement ConCret, produced in the United States, was
used. For the supplement + resistance training group, the dosage was 3 grams per day, which
was consumed 30 minutes before each training session on training days and at the same time
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before training on non-training days (17). The placebo group used maltodextrin under the same
conditions. The supplements were packaged and delivered to each participant weekly.
Participants were asked to bring the packets containing the supplement and placebo with them
to the training location and consume them 30 minutes before training. They were also
reminded by phone to ensure they did not forget to bring the supplement and placebo. For data
analysis, the repeated measures analysis of variance test was used for significance between
groups, as well as the Bonferroni post hoc test for comparison of paired groups.

Results: In the first (acute) phase, no significant difference was observed between the groups.
In the second phase, a significant decrease in the concentration of the control group was
observed compared to the resistance training + supplement group, but no significant difference
was observed compared to the resistance training + placebo group. Also, no significant
difference was observed between the resistance training + placebo group and the resistance
training + supplement group.

Conclusion: This study aimed to investigate the effects of resistance training and creatine
hydrochloride supplementation on professional Mafia players. The results obtained indicate
that the Mafia game has reduced concentration due to high mental involvement in making the
right decision to win the game in this challenge. The results of concentration in the second
stage show that there is a significant decrease between the resistance training + supplement
and resistance training + placebo groups, as well as between the resistance training +
supplement and control groups, but there is no significant difference between the resistance
training + placebo and control groups. On the other hand, the results within the group show a
significant decrease in pre-test-post-test in all groups. The percentage changes in both groups
show that there was an increase in progress from 1.9% to 3.8% for the resistance training +
supplement group. For the resistance training + placebo group, it was 3.4% and 3.3%, and for
the control group, it was 4.2% compared to 5.1%. There is evidence that participation in sports
activities improves or delays fatigue and thus improves concentration (21, 22). The theory of
processing efficiency predicts that physical training can increase the resources needed to
maintain cognitive performance even when the level of performance is not affected (23).
Although this study used a brain game such as Mafia, it is possible that resistance training
adaptations, albeit small, prevent further impairment of cognitive performance in the Mafia
game. In fact, cognitive enhancement helps the neural process involved in the acquisition,
processing, retention, and application of information, and these adaptations help the
individual's cognitive performance in planning and decision-making (2, 26). It seems that
resistance training has a positive effect on cognitive and neural function by creating
adaptations that increase cerebral blood flow, increase arousal, neurogenesis and angiogenesis,
and release of neurotrophins (26). The results showed that during the second phase of the
Mafia game, adaptation to creatine supplementation along with resistance training reduced the
level of concentration, although it did not completely eliminate the decremental trend. It is
possible that the improvement in attention in the resistance training group with creatine
supplementation was due to the reduction in fatigue during mental activity in the Mafia game.
However, a recent meta-analysis showed that creatine supplementation did not have a
significant effect on attention; this indicates that although individual studies show different
degrees of effect, creatine supplementation does not have a significant positive effect on
attention when considered as a whole (11). This is while the effect of supplementation along
with resistance training was found in the present study; also, the subjects of the present study
included people who regularly played the Mafia game as a leisure activity related to mental
performance. Based on the results, it can be said that creatine consumption and resistance
training can prevent further decrease in concentration in intellectual games such as Mafia.

Conflicts of interest: None
Funding: None

Cite this article as:

Mousavi M, Khajei R, Hosseinabadi M, Barjaste Yazdi A. The Effect of 12 Weeks of Resistance Training and Creatine
Phosphate Supplementation on the Concentration Level of Middle-aged Male Players in the Mafia Game. Razi J Med Sci.
2025(5 May);32.19.

Copyright: ©2024 The Author(s); Published by Iran University of Medical Sciences. This is an open-access article distributed under the terms
of the CC BY-NC-SA 4.0 (https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en).

*This work is published under CC BY-NC-SA 4.0 licence.
A\

VErF s, 10 V8 sy o5les OFY 0555 151l) 1xSisju ogle alan http:/rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.19
https://rjms.iums.ac.ir/article-1-8823-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-25 ]

[ DOI: 10.47176/rjms.32.19 ]

UKo 45 I 50 (1)) 0§ o Jae o5l Jlis
5 =559 38 kes (Rl slp 00, job 4 1S
adle 5 oo L8 colail 550 (S Ceds L5 )|
S9> 4 39> (FSLd ogill Slse slp 1) (sl oaal?
OF Y el 03,5

a5 0l o0 6,58 sle g3k SN wsle LSLe (3L
Ol oo Vs b oS cl ol jan (558 Sz
ol Yot (5l ol sl al#l by o5k
pae (Bl g oo 15 pre—al )0 Syl e
SIS sk b amm 59, Wlg (oo 35 oS
0 S b aS Wil eols s al 538 Slallas (YY)
slo 6,850 Gk 5l Wil (oo (559 lo e
S8 (S 1l 4 (S iom 5 (S Gels
T L e (g anllas b ol OV F) 0SS
Lo b mls n ) olS L (Seglie (nyed
sl 03,55 axlllas

(Soglia ()9 Dl pod (LS Dladon ulwl »
2o SIEEAOY MY 35S oS B paas 9 (1)
Sy (oo Sl 4 S0 Bkl s (SSld o Sles
San 5 el o ped slo aslipy ;5 (9,5 &S 0
Fte 85 a0y (e 1S oS
S iz e S S5 688 slagl pEasses s
By—an g (n oS b peiine &j5—a (sl adlllan
03,55 (omyp 33 (nl 5o 1) 5500 |y (213 JeSee
Al o pole Babod D9 o cdid lid aS sl

ol B Bam oo i Clas 4 axgi L
JoSe By olyom 4y (Jeglie 1 ped I e
3 Jlibs oo a2 0 Shos p Sliud 1S
g Ll g3k o

OB hey
Sl Jlaibo 050 Y8 S0l (6,25 Ao Boizdd )0
29 rd 5O S S Hged gm0 & dgie o
A% ol Ghagh da0g,9 sle jlxe ulul
ooyas e oyl ol asllla 45 59,5 Lyl
il B35 oo il b JoSe B ,man pas
o B0 B e s il gl aten) o5 (o ylams

2 SIS YO Y. (oo S ooy Lasli sl
S 63k 53 S8 Jlo S JBlas (s e e

O)Ked g (Sgmge (S0

doddo

S o 00iiS i Gy S s 5l o Sles
@ Wl oo o5 ol g Sl s pled 50 e
D5 0033 (hgas Cedws oy LS S lgae
analr 931 55 ceodls b s o Jalge 51 S (Y o)
Sl (oo plate (8359 Dl el g S (S S
Sl Sy codled a5 el oad ooy ylzs (T .Y)
Ol o Lt o Slee p sasde 5 cdl
cladlows a5 a0 T 4 e ol sl
P e o Jie Jlg) 5 SSL DS Rl 50
(V) a2 oo aslyl,

355 (oo s Sloz 5 oy (FTobel (VL shas
5 =509 (ol )3 )55 el 5 150555 o) 8l a5
9 =3l Vb aal)l5 9 ST sl 0059, (S5 59
397 45 S pae (S Oliee K00 (29—
s & o S 5 ) e 5 (05,9 Sl
(B ) wb oo pals plate (5559 collad il
ey St Sraglie Sl ped (LS Slelllae el
Cadl b o o SBlaal (sl (el 9 Cgeome (S e
e sialla s Il aler 5] Gl (i o
Se olgre an Seglie Ol el (A-F) Gl 00 b
U O b oSl glp oaisS laal alslae
Lol (A) sy oo 43,5 i o sl Jlgg ozshl
WAl oo Sgaze pgas pl o Olads

Colled JUS jo i 4S5 (6,500 Ml 1 (SO
sloolaiwl wisS o a0y Soglin (03 slo
€ (ny e 3l olS el (8555 sla JeSee
(e ©508 0500 2 o BT a5 sl (23555 S
pat—ie S5 o Slee S Dlde By mle
aS I g0 (Il SO sl STV ) cl ouls
it G 3 55 SIS et 3 saeebs 55 <
S (oo Lol 5o sl ol (5551 pd e 50
i igeie § el (05233)1 51 Bae o5 31,8
b 3l g0 (oo 0 1) (950 Sjgeo 4 09h (0
2l ol (o0 s 4 (GBS @) B an
4 65 Sybgn a5l yid 4 1S sl
BRI RIS ET SRR JOP
a3 (ATP) Sld 555 0ol 5ol Jts
2 S aie Sy plpie drazt 9 g 090


http://dx.doi.org/10.47176/rjms.32.19
https://rjms.iums.ac.ir/article-1-8823-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-25 ]

[ DOI: 10.47176/rjms.32.19 ]

il 350 JiSoslt 35305 o 1 i 3515 e g inlin (2705 510

Oledl o g Ve ()8 ) a8 o ooliil 55 503 g azgi
ol s as c il goy cedle ygel S ol adgs
Sglaad glio (Fogajl Uas g 35 pad o s (9051
Lol il o3a3l 0l 5o 55 03 (L 0y ]
Iy Ll oge;l aS zlol (s )laus slo S o g g0mne
30 S 8 )5 0 il 00 Cudle s job 4
&5 oy ol el polie ol a4y iy 25 il
Sl 13,55 2 @Y Sl (2LL s o)l Jbo
(\B)

e oSS S, ol 3l 13 e plal sl
A plnil (gl 4 09,9 (slalxe (bl 45 0L
4 B gy e 5 5o 5L 0 s b o5
JeoSS Al o Gl edg—in e mlas )3 (5,0
93 aldbgls j3—a> a5 (S5 (et 5 g 235
asli iy c2in,S el Lhmghy 0 oS, gl 1,
ool g Slomur codlad (60,8 Clax in sbo
Ol Jlos 4 g aB ol oasS &S, 4 o a4y ages
aS o awlgs b ol 5l g el S ol ol e
) Gyl ,o o8 b allelE] s-aslicul o) 6,8
P9, 05l Gime bawg anled slaal ) o 5 aslllas
Sledlbl —iagh ik slassly 5 2 2]
Aol bl ool oS o5 b4 S5 4 S
039 5 98) s (F slo aPld oo b suiils;
OBl o yeuam b ol Jlos & ol (6,5 ojlasl (o 3
Al (655 oIl Ol A S5 G (05
Gize bawgd S > o sl Joallgis Sh pY
S5 S 0,51 sl csle S > (sl e 5 adl)|
Ozl )93 93l 3550 Sl 9 Glogls S 5 ain
s plamil sl 95 9 (3l

b e ok 4y b 05 slo anliyy plail 5 LSLe
ol 5 addllae jlzg > Ll 9 0 ar0d8 JLos,
Slasl p o8 b pae Ll g5L 0 oS, pac
By—as pas o e a il V5l s sl e
397 9 S (ghyed delin 50 ES b (1S JoSe
D5 g yod Sl Job jo  SDluac- ISl co]
095 A 3 S &S0 2les S 5l o
+soglio (el (JoSe By ot Jeglie (el
ool 4 Ql.c)lb/djjféa.? 23]

locul Booes Jawgs o XS5 dlow g (50,8 Dlais
aS 00 )5 Lolay easuS &S 0 o 5l g b eols S
A ools LSS

ool L; U)B 9 a8 kJ'“M u)ﬁﬁ Jﬁdﬁfo)/»b/
ol Kw &8, (59/ad (6 8 ojlasl ol
2 i (P b e 00,5 solail lodT jguiS
JMM‘?oMJﬂ)‘ME@‘@.@wy
SS9 93l 59 Se—w U b Wl o L
S d eSS w08 5y Bhome Liwgs 90250 18
Lgs 52 595 Sobus sobo 4 (39 &5 (Fygme 4wy
T 28 oS by 3ame lawgh g Al 00l s
03,5 o el 40,8 W8 g sl 08 (s,
A Al Sy 0043

S5 o3l 61y D2 (5031 5l 55 ad (505 0l

steglio o yed 4ol =Y Joua

Oluds (IRM) ¢y 05 s Pl cw S

#4503 S o o ol il bcw oo colyiul

WY B Loy VO
Y¥ LY loy A
Y& LYo Loy AD

Sl e b
EEp
Sl e b

“ =

y—-Y agb Y- 4 b s
Y- asb VY- asba- ks
y—-Y agb Y- 4. b s

o]

e )55 Sy TRMUAS (9,m S o iab 1S (1950 108 3> s

VErF s, 10 V8 sy o5les OFY 0555 151l) 1xSisju ogle alan http:/rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.19
https://rjms.iums.ac.ir/article-1-8823-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-25 ]

[ DOI: 10.47176/rjms.32.19 ]

3l 35 pete 9 00,5 el |
Ol JeSe Sl gyl )0 0s 55 s S
00lil 1S, yal )55 Jguazmo 2o S )5 I IS5 0
d)_.AA )LMLA ‘5..99L4Lo UJJ.QJ‘" J.o&a 05; 6‘;) R
S8 a8 e (el 5o, )0 4 dgr s, 0 p S Y
Ol 33 in i e Sy )0 9 (rped did> o
09,5 (VY) o B pmme (o5 5l 8 asliie el
ool wl (i wSogille 5l LSS dasl o Ledglo
SR O gy 0dilS OS5 sl b S ol
OB ans o8 b jla b ool g g (g A
Oyl 3 JaB B0 Yo 50091 (el e 4y 095
3l —gal @ pas (gl uioren WS B as )
28,5 s yleky

Losls Judogds i (gl p ool Ll gdr iz’
e Sl 35 65 o L il g 56T 9051 5
el o9l 5l iz 5 (29,5 G 6510
4.3.15 A eslal u.mj)f g,dL’> MLM ‘_;‘).’ ‘533).5.39.3
as s SPSS 1581 6 5 5l eolawl b (Lol clwloxe
gh—w e (355 13 Jlodgansad 050 YF
Al ad S ol S P<A/e0 5l seS (6l S

aidly

(e Jols o 05031 (698 slo (S35 ¥ Jsox
Sl o b gogasl (G g 0095 paFls 5 (55 8

Jdos gel 5l oasel s g ol Wl 5
5 ol ST Jgaz) 580 625 o3l b (bl
3 Oeize 109 S (e pgd ad>ye g Jol > 1o
shelss A5 09,5 513 (5)lo (re Dglis Sl al> o
p9d al> o 50 (Jg i ovnlive Gudiod sla 095 (o
O g 5l o gl (e (elas ST g 0957 S
095° @S (Fiis st 903 5 Solas Sl 0y
095° Sl @l 0D (o) 2 (295 o 9 B9S5
Ul S e 095 alds )3 (Oley S (o295
2l o0 03031 Gmim0905] Gl w3 e I (Sxe

http://rjms.iums.ac.ir

-

O g (Sgmge (S2e

&3k 3w g b stk le e (625 o5l L

+ Sraglie [ pe 095 A jo A &S 0 Ll
5 GENY) Ledg)ls + (Saglie o pes «(G851Y) JuSs
Aol 0 el Bolal O jguay (GRIY) J S
g dd a s Slg b cdtan 003lad o ds o el
ban o )8 G aw,w A0 bV o s b aas
om0 JooSS (VF) (Smj o g0y 5l ooliia
lsazme col il Celw YA L g o yod alloe o)LL
09o3] o b S Ao 30 905] Gl laces
3k 3l a9 JB8 &S Djso a aB (65 o3
5 S5 o3l Ggesl Gy sle e lousee LSLe
W leailes g g0yl Jols 55k cnl Ldlo (55

98 So g Ldle as caig et e oLt a5 (5S35,
RV PN VYT V) CEI g UL WX JTGNW) I -0y
g Ll S50 slag L ples aisle ugalsl pigd
07 @le plLaS 00D (oo Colaa g (g9l HA G
ol oed e ansli 5 0l8 5 0] (gl conils 5
Calae ;) g5l loyls adely jols (lgie ay a0
da 00,5 05 DS GUSL 4Ty 65k led g S
OB 3l Se LSl (g3l boges iS Cupos ) s
0 O gl g JYail bl g aS el adve
ol oy ol Ll wojls 2l g3 5 39,
S Skl zogdle w)ls gl as ugalsl iy
g2l (0l 50 5 Jiiss b & (gagw gl Lo
4 ougaldl g oule> 50y (55l Wg) 13,10 S92
bzl a5l S o (o 59 5m OBl &5 Canlaiss
RSNV VR VL O p-S PUERR WIS i DU E R U0
bt CelB b gyl SO g2l cnl el 2 0958
3 9 Sl 55k gy lead gzl ol 81 gl ads
il g polid (59 )l SO szl I 5l e
LS5l el (S 5k o (55L Agl (Su 3 b e
oo Ll g3k yo el (Fl b liogs L
o1l wde b eadls T giladg, Mol L
OS2k B Sl @3 ugalsl g onilsS j0 (sl
il ig, 5l ST s il ol po—w 59 51 i 5
&3k SBLET S ke & jguas @ 5l it a2

VEFC g5, 10 O aiw sy o5led Y o5 15jl) 1xBaisju ogle alan


http://dx.doi.org/10.47176/rjms.32.19
https://rjms.iums.ac.ir/article-1-8823-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-25 ]

[ DOI: 10.47176/rjms.32.19 ]

il 350 JiSoslt 35305 o 1 i 3515 e g inlin (2705 510

09,5 SuS& &y Bl €8 b (i oy s el 3)luilisl Glysl g (1 Ske -y Js.\é

JS 098 Ledg)lot taglie (s ol 09,5 oSt Jieglia (pyei 09,5 ke
3 asbil Bl 5 Sl 3183l Bl ol g Sk 3,5kl Glosl g Slie
FAAY £ A/YY FY/PY £ VY £Y/-A /o (Jlo) oy
WY/-4 £ V/EY WY/-A £ V/EY WE[-A £ V/EY (o) 25
YV/-A £ V/¥Y YV/-A £ V/¥Y YE[-A £ V/EY (pSekS) 0139

YF/av £ <]y

Y¥/ov £ <)y Y¥/ov £ /N (é:)a)w)a,n)f%)d.hcbyu»lw

o093 02 )3 35 o3 41 bgrye S0 565 o3l b uilyly 50T (g3l gl =V Jgu

ol il

09,5 S

bl 5l 0953l o o9l iy 095

F=vea F=\eA o Favyye
P=-/¥fs  P=-/YfA  *P=+/-:\

YEEIEY £ \0/VE YYVIYO £ \Y/5 oSt singlio (o sl e
YOM -+ £Y4/54 YEV/-A £ V3V lodg ot stmglis oy ol (o.03)
YOUTY £ \Y/¥ AAATAV T Jyss

YAY/D £\ +[00 YANYO £ Y+ V8 oSt ioslio s yo3 pod

F=rvy  F=sNY  F=v\/vo
*P=./fA  *P=c/eed  *P=e/fee) YSV/ES £ VN

\raViz g ARVANS

AAATERE- AV YRR ¢

losg o+ ogldo 1y yod

YYY/YY £ VYAV Jyus

092° @l R0 (a5 5|l 0g2g ()l (Shne
053] Gt S (e 12l Lo 05 S ann )3 (855
250 ooy it ams o GLad Ty (95T
et 09)F sl aS aes o (L2 09T 90
Ol ao 0 AT a4y o )0 ANl oSt Saglie
O 09,5 Slp ol as_Als vemg o8, iy
5 Gl 009y 0 )3 VIV 5 0o )0 FIT Lasg lo+ sieglie
Smo;3 VO plp )3 0oy VI J S 095 slp 5o
Sl gl eams s 58 L8 Olados ol .coul ooy
R CEWES QR IR V') IR W NP E S T X s vl
L bl Sl e aS cul Sl ISl swd
L od blod 5l as ol 3l ogd oo sl palase
a5 35 el (6l AT s oo )18 el oo
Oliwly gy 4 g W)l ISt 993 azg (il
> Olgie @ oy (ool 4295 (VD) 098 (0
Slal Sl a8 9,5 Gy e adnge g5l Jlab |
ainy ysbiie 1) e slo 0)90 5 Sledlbl wlis
OO a2 s Bilhae baoe L Lo folad (55l
(YOS o 2l 3 Fg,0 dolie g Slaal b S o0
3OS b aes oo ol A o)l 09>y sumle i
4y S 3500 s 55 (5l Culad
S5 (50 35 o3 Sgete AL 53 9 (NS SIN]

VErF s, 10 V8 sy o5les OFY 0555 151l) 1xSisju ogle alan

\¢

bS5 0l g2 (2955 O Sl N0 5
og,S e (V loged) Jsl alo o j0 a0 oo oyl
al> 1o ;0 «(P=2/YYF) 5l 0529 (5 o gre IS
oo lis (g yiigr (omiini 903l @l (Y )loges) pgo
JrS 095 L JeSiot (Giogliie (2305 09,5 (o &S
09,5y Oyized (P=o/v 2 Q) 04y o Jiae S
JoSot oglie (o3 09,5 L Ladglor Saglie oy pal
ot i ol L P/ YY) 5y I (oime BDLS
d)'{a}‘ J).HS 03; l_) L045)‘~)+‘5'Z.;09LM L).\Jo.: 03;

P=Ve0) 095 o e

Brman g (Sglio (nped 5L Baa b ey 0l

Ll (sl a8 > (LSosle 2 ol )lSg 000 (S Jese
05 sl ) Sl o] ey gl o s
S5 e 3 Vb (83 615 ,0 Jo 4 ke 53k
Gl Al cnl )3 3l o ek 6l o
P> al> o 50 35 pod gl .ol ale p po 1, 55 yes
O3 0955 G SIS (G alS a5 wes (oo L
Oezred g Ladg,lor Slaglie (2 yad g JSior Jioglie
0,10 0929 S g JeSior siaglie 1y 09,5
Dglds J 7S g Ladg ot gioglie 1 o3 09,5 (e Lol

http://rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.19
https://rjms.iums.ac.ir/article-1-8823-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-25 ]

[ DOI: 10.47176/rjms.32.19 ]

O g (Sgmge (S2e

YA-,- YYVY.YO
YYY,\$

YV8,- B! i

YV-,- V55 €1 Y#Y,-A
3 ’ B e 5 o 4l
V\: e oa, vy
by A - - Y oA,
i ovs.. ’
2

Yoo,

Y&-,-

Y¥O,- X 1 1 P, )

foSies Zoglie 1y a3 Laiylos Zaglie oy el J~=s

() Jol 4l yomloog,S 53 55505 Ggoslime = seilote Sltd ) 13903

Ya0,-
4.,
YAQ,-
YA-,-
YV,

YAAY -

YAY,O-

(0,09)35 a3

Yy, Y50,V

o

Y70,

Y5,

Yoo,

Yo,

Y¥Q,- L .

Y5\ 55

faSie+ ealie ‘i el [PRP
v, [Caat S5

+smealie el y22S

(635) o> aboyoloog S (o 53 35,05 33l = Gosloter e =T 13903

rs Jl il gl glate (ljsel il 5 e
LYY o) g g,lde puzman (YF) oo
Sl sl p LS50 azg p 6,58 sla
Al 0,8 oy 2 |y s Glo SN g (Sge 90
e ysb 4 6,58 55b slaggsl aS ol L la
o el s 5 535 oo 13l (635 po rae s
S JLS—ws )0 pod ds ot 4T S o Jlad )
oy 4z wiile (3Lt yolis sge Ldlaie 5 5is
@ LB Cosi @ly ;o (VD) 35—5 00 HUS5L
5 SIS (I e olsST o 1550 (oae a8
6o 6,55 ol g A5 (oSS Sledol S
e g Sy dolin j3 08 SFLb o Sles 4
e 45 A ooty (T8 V) Wi S (605
Oz S5 il sl (6 )55l Slml b Saglie
5 @) —ae vl B (SRSl Rl e o>

http://rjms.iums.ac.ir

A

S s Sroin Gl @S 6o (YY)
sly ks 0y90 lie oo (Slmozr Dl i 45
5 8lae gl o Gl (i 1y (5t 0 Sla L
o2 50 (YY) aoo iulidl o S5 1,8 5l e
Sas 00 3 el ul geglie (e daliy 5l ol
(5 29— 3,5 (6 pSslr 35 a3 0ymd ity alS
LSBT o bl ailys Saglin o ol a5 09
Sy 5l s ol 0 Al b ams malS |, Sas
Jlesml s 5 oolan ol LSl (52 (5,58 551
wiz e aglie (a8 slo ()55l 45 0l 0g2g
Lile (55,0 bt o Sloe it PS5l oS5
9 6% sle sk LU ALl b oS S5l
5 o9l ey nl ) 5 9yl (gl (LS 3 Shee
5 633 slailas wis S 515 (V1) S
Syl g azgs gzl (G Clled ol slagsl

VEFC g5, 10 O aiw sy o5led Y o5 15jl) 1xBaisju ogle alan


http://dx.doi.org/10.47176/rjms.32.19
https://rjms.iums.ac.ir/article-1-8823-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-25 ]

[ DOI: 10.47176/rjms.32.19 ]

il 350 JiSoslt 35305 o 1 i 3515 e g inlin (2705 510

Jols ol o sl (S0ge3] rizeen sl
Olye aa Ldle (55L 5o phaie job 4y a8 05 g0l A
ool o3 0 Shoe b Lo o ol b gl colled S,

5 oS JoSe B r—an 3l Buo L asllhs o)l
s b plonil 950 55 50 0 Shee p (oglie 0y
3 o]yl al o b ainlie jo a5 ol i dsllae oyl
398 (g0 Sl g Wil adly 2alS 7S pgo al> o
39 5 adlgt (Heglie G ped g ]S By ae 45
Ldle (yozmen 6,58 slo (3L )0 jdin 35 o3 halS
wsl 3l g oS Slodlbl arazr g by 05 (oSl
L i ldlas o5 cul Lo sl 050085 0,50
i 5 0 (Kt 8IS |y Sy e
25 plsl 6,58 sl

S olbis>Mo
ole) W Js—ol 5l oo J>lye (olos
IRJAUNEYSHABUR.REC.) ¢ wl so—i

.(1403.022

OBty e lico
S Epgn s alie 2555 8 Ol aieny plas
ilos 57 6,5

References

1. Singh-Manoux A, Hillsdon M, Brunner E,
Marmot M. Effects of Physical Activity on Cognitive
Functioning in Middle Age: Evidence From the
Whitehall IT Prospective Cohort Study. Am J Public
Health. 2005 Dec;95(12):2252-8.

2. Dana A, Fallah Z, Moradi J, Ghalavand A. The
effect of cognitive and aerobic training on cognitive
and motor function, and brain-derived neurotrophic
factors in elderly men. J Sports Motor Dev Learn.
2019;10(4):537-52.

3. Isath A, Koziol KJ, Martinez MW, Garber CE,
Martinez MN, Emery MS, et al. Exercise and
cardiovascular health: a state-of-the-art review.
Progress in Cardiovascular Diseases. 2023;79:44-52.

VErF s, 10 V8 sy o5les OFY 0555 151l) 1xSisju ogle alan

q

5 St o Shes p bairds ig ey 5 2 S
(Y9) ail 00,5 Jlael Casto il e
o aslllae 9550 i e sl pie 51 500 (S
S 5 S g 0 (51,5 B yman 2l agh
5 a8 sl plis sael cavdy gl og Seglie (p ped
Sr—as 4 6,55 pgd al> e 0 dle 5L b
) 55505 Ol Soglie (nped LS 50 (1S JoSe
yoka |y ouialS oads, 5l S wiz o el 00,5 oS
SISV Lo o l—wgly 00 5l IS
xS ) S e b 1S JeSe atie 2
3,5 (yp O 1S Lk g (a0 Sles
DS YY) Gl 395 e 45 233,538 ol
LB ok ag asin 7 o an (SIS Gy, 0 )5
I3 5 bl 5l S Gl il el g
25 ke 0,98 Job )5 (S plp 55 Caglie
5 ilily (YY) 55— oo Y o Ly Lol
3 (59, 1y (1,8 B yae SIEN(Y L) S
i3S ey S GmelSgen ST (Sd
395 TR D 4 gy 50 olS S et Gl
ool Slwsle 35,k 5l 2d s 5 0l OB juae
e IS o 25,5 4o 0T it ]
Fran GiaST a5l (o8lS JoSe B pman JLis
OeST fals 5o Sl a5 (o0 o5 1) e 5o
@ Wy (oo Gl oS B y—an a0 S,
g 50 iland i 1 el I8 colaiwl Lo
585 a3l 5lse et gilie 4y ST 205 5 e
Sonte Yool (YA) Sl figo 03 Sins als
3 JoSia ol pon 4y (ogliie (o3 09,5 ;0 azys
ol sl S als Sl o ol S
2 Jb el bl oo bl Léke (5L ;0 s
JoSo aS oy s ol plowl S50 4 a5 5Tt
ol ol i az g p g BB G ol S
3 lee Ol yo (69,8 Glallas 4z 51 a5 wos 0
S Olyie 4 ($89 515 JoSa caiad oo LA ]
2oy BB cate p3lioy b ass S s o JS
Gt 0 a8 Sl Jlo jo cpl (VY) o jlad asgs
00 Lol _oglia liy ya3 S o JoSa il o>

http://rjms.iums.ac.ir


http://dx.doi.org/10.47176/rjms.32.19
https://rjms.iums.ac.ir/article-1-8823-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-25 ]

[ DOI: 10.47176/rjms.32.19 ]

4. Ghalavand A, Fathi K, Ghobadi MR, Jafari M,
Moslehi M, Mafakher L, Zeighami F. The role of
physical activity in modulating COVID-19
neuropsychological complications: a narrative
review. Razi J Med Sci. 2022;29 (10):181-92.

5. Smith JA, Murach KA, Dyar KA, Zierath JR.
Exercise metabolism and adaptation in skeletal
muscle. Nat Rev Mol Cell Biol. 2023;24(9):607-32.

6. An J, Su Z, Meng S. Effect of aerobic training
versus  resistance  training for  improving
cardiorespiratory fitness and body composition in
middle-aged to older adults: A systematic review and
meta-analysis of randomized controlled trials. Arch
Gerontol Geriatr. 2024;126:105530.

7. James E, Nichols S, Goodall S, Hicks KM,
O'Doherty AF. The influence of resistance training on
neuromuscular function in middle-aged and older
adults: A systematic review and meta-analysis of
randomised controlled trials. Experim Gerontol.
2021;149:111320.

8. Li S, Wang P, Xin X, Zhou X, Wang J, Zhao J,
Wang X. The effect of low intensity resistance
training with blood flow restriction on fall resistance
in middle-aged and older adults: a meta-analysis. Int
J Environ Res Public Health. 2023;20(6):4723.

9. Li Z, Peng X, Xiang W, Han J, Li K. The effect
of resistance training on cognitive function in the
older adults: a systematic review of randomized
clinical trials. Aging Clin Experim Res.
2018;30:1259-73.

10. Wang Z, Qiu B, Li R, Han Y, Petersen C, Liu S,
et al. Effects of creatine supplementation and
resistance training on muscle strength gains in adults<
50 years of age: A systematic review and meta-
analysis. Nutrients. 2024;16(21):3665.

11. Xu C, Bi S, Zhang W, Luo L. The effects of
creatine supplementation on cognitive function in
adults: a systematic review and meta-analysis. Front
Nutr. 2024;11:1424972.

12. Walczak K, Krasnoborska J, Samojedny S,
Superson M, Szmyt K, Szymanska K, Wilk-Trytko K.
Effect of creatine supplementation on cognitive
function and mood. J Educ Health Sport.
2024;73:51712.

13. Demyanov S, Bailey J, Ramamohanarao K,
Leckie C, editors. Detection of deception in the mafia
party game. Proceedings of the 2015 ACM on
International Conference on Multimodal Interaction;
2015.

14. Ament W, Verkerke GJ. Exercise and fatigue.
Sports Med. 2009;39:389-422.

15. Schraagen JM, Chipman SF, Shalin VL.
Cognitive task analysis: Psychology Press; 2000.

16. Brzycki M. Strength testing—predicting a one-
rep max from reps-to-fatigue. J Physic Educ Recreat
Dance. 1993;64(1):88-90.

17. Rawson ES, Dolan E, Saunders B, Williams
ME, Gualano B. Creatine supplementation in sport,

O)Ked g (Sgmge (S0

exercise and health. Dietary supplementation in sport
and exercise: Routledge; 2019. p. 141-64.

18. Boksem MA, Meijman TF, Lorist MM. Effects
of mental fatigue on attention: an ERP study. Cogn
Brain Res. 2005;25(1):107-16.

19. Faber LG, Maurits NM, Lorist MM. Mental
fatigue affects visual selective attention. PloS One.
2012;7(10):e48073.

20. Rueda MR, Moyano S, Rico-Pico J. Attention:
The grounds of self-regulated cognition. Wiley
Interdisciplinary Reviews: Cogn Sci.
2023;14(1):e1582.

21. Wender CL, Manninen M, O’Connor PJ. The
effect of chronic exercise on energy and fatigue
states: A systematic review and meta-analysis of
randomized trials. Front Psychol. 2022;13:907637.

22. Barakou I, Sakalidis KE, Abonie US, Finch T,
Hackett KL, Hettinga FJ. Effectiveness of physical
activity interventions on reducing perceived fatigue
among adults with chronic conditions: a systematic
review and meta-analysis of randomised controlled
trials. Sci Rep. 2023;13(1):14582.

23. Dutke S, Jaitner T, Berse T, Barenberg J. Acute
physical exercise affected processing efficiency in an
auditory attention task more than processing
effectiveness. J Sport Exerc Psychol. 2014;36(1):69-
79.

24. Altun M. The Effects of Mind Games and
Games Containing Physical Activity on Attention and
Visual Perception Levels of Primary School Students.
J Educ Learn. 2019;8(6):72-82.

25. Aliyari H, Sahraei H, Golabi S, Kazemi M,
Daliri MR, Minaei-Bidgoli B. The effect of brain
teaser games on the attention of players based on
hormonal and brain signals changes. Basic Clin
Neurosci. 2021;12(5):587.

26. Soydaner D. Attention mechanism in neural
networks: where it comes and where it goes. Neural
Computing and Applications. 2022;34(16):13371-85.

27. Rawson ES, Stec MJ, Frederickson SJ, Miles
MP. Low-dose creatine supplementation enhances
fatigue resistance in the absence of weight gain.
Nutrition. 2011;27(4):451-5.

28. Watanabe A, Kato N, Kato T. Effects of creatine
on mental fatigue and cerebral hemoglobin
oxygenation. Neurosci Res. 2002;42(4):279-85.


http://dx.doi.org/10.47176/rjms.32.19
https://rjms.iums.ac.ir/article-1-8823-fa.html
http://www.tcpdf.org

