s

AVl S>3 )}T b a)l.o.f» NF )92 ‘ﬂ/{j/b’—“/’ﬂ‘ ML’J&L&}J

Y
Vi
N
\

obo) 94295 (595 2 Py Aisko Tolaw 43 (SBS (Fwd 9 g Lol Al y (w9
Sl ol Bl gl 4o Sty

wu\.&iﬁ:) A o> ‘\Olﬁm a)zb)'

A8/ OIVA 1 by ol A8/ YIVD 1 iyl s g, A0/ MY+ el ol

oS>

b S 51 36 Sl bl ol | (S ggdge ool o 00 s Sl asil (LS Sl dog siafls il 1 n (S 1B g dive
5 ol )l bl bl )3 (2S5 loj 5 A 9y 2 (0D (St g Ol S Sl gy B bl aalllas

5 YVC® (slod b agalge ol VB o 3 i iogasl b plol )l sl s SBUT 55 (lgomdils 518 Y (g9 52 (228 adllas (ol om0 (99
5ol sl STy o orius ol8id g hortas (gl dtagey 3Shes (905l b o gygesl hSP VD g Ver Bee gl Cilisio zolaws
Oy (Stad g pog SLn (S (9055 g0il b edly il plosl 1y imd (Sid cond S g Sgfin oS S daliiiny 1Sy o
513 U SPSSY- lle s 5

Bev g Ver gsbus 1) palio (s 5 (P0/+0) 035 )l ine (S V0w 5 Yoo shaw b agale jlany 5 5 (o0 (Sud o b3l Bl
3 (K b (Pe/0) 48 )l dne (panseis (uiSTy ploj 5 OISl sllad b oS Ve e o b aprlya | JB (v (S bls )l aizils 5y
(P>+1+0) i )l iz dtusgn 3,5les (905l b Ll S blo)) (P<+/+0) 0 I e I 95 bl 5STg loj b (uSe) e+ prdas b aglge ;I an
(Pe/+0) 48 aine S Br e )3 ) 93 bl STy (loj g PSP Ve (2lidy) 3 (areis (ST loj b Ll

Clos cohS g lidg) olyj (0D (Sid cle 4 9,5 )58 )3 231 il pas g (iSTy (loj s (e o oLt adlllas () gl 16 5 sl
Sl oS (e (58,5 a3 b i) S e 4y STy 5 39505 a4 3 45 () slacany )3 U el (6)500 culply el 4l 31 cnliol
203 (S3ludingg iy g Loy Blod 511y )15 Lo Luld iad Sinss

STy oy i ( alidgy ( 10d (Sind (led CudS (1o jlgans

ch.'>L_w LSL!&J)S\L«C dgupe ‘5‘){ u‘9> L)"‘ 2 09M.C doddo

g JialS [0 Flewl (5y500 abibls conts ofage
oialS Lol oYl aags o olisS wllaxd 4
B 5 5 e sep Jyb o B 3y Slae
Oy Slas ¢ olgd o Gre jd 0L Jlisla [Flulens
WS cales 5 ook ( GV ob sl ploal y> ol 3l
w0 yas )b Hlder U g i STy a4
Pl gl g 4l ioli8l fwl clales
oo b G5 e orie g V12,5 o

el Olg s 09 S [A]gd o 31,8l o i STy

Sy 8l ol g oM e polsdl , las

b (Sl el g phaie )18 Glyiedr Olos
Cel 4 0l )1, S5 59y 2 Gl Soglen o)
Sly 933,50 33l (Sjdsied g (03 leaos
IS [V el (6900 0> slacdgtune Soypdy
dile Mo 31058 a8 dad 0 &y Sboj Sl
g olS o Ly ald ) Se sag)hin (lss
i Ve &) Sl Jsb 3 oole e Slulus]
M 1ol Uy laspo sl > il (g et
9 258os coal p Sl (S g 0390 (D g (o
IFI,58 Lite b (5000

Orzen Sl ppe 0 5551 Gl Gl Sl
L¥]35,5 o Ll puoy 9 o Oyl ool el

Ol el iyl (K35 pole 81K ( ghdd o Cadligy estine 05,5 bl ol IS -\
dehghan1344@gmail.com .1, «ledol (ylodol (Kij pole olKuisly cudligy 0aSuisls o glad > cubligy cwdite 09,5 () bdbiuol (Jghume odinwg3) ¥



LY Jslesls ol

YY ool (Bolai gy 4 adiged slasy .ad plox]
93,0 W Jolds JLw Y8 VA s 0dga0e > 4é5
S il ax 0 VY b (glod .00 )5 i 5 VF
Ol b 48,8 15 > uo)d Vet A cugb, b
S5y slod b) ol clacae 5l oslaznl b olusg,
g C.lad» 2 (Yo S5y slod L) oligs o (VY-
A el WS Ve e g Veodes Joleo la 5340
0dgd o 40 yild H1y8 1 ol aslllas a4y 349 Loyl
elbin o M e il (Jlo VA=Y S
sbog)ls Brmas dblw pace () 5 4 Ml pae
3 S yblnd (gt 4B oxind jinls (i
(Og—isS ade Lol doapelimas yiseel |
Al (Bl b g Sl 6)lye5
OS] g (guudis ML ¢ Bgye (B (slas)lows
o Joles pie 5 adllas jl 25 lalyd g Clgs
i ass )3l ) by 33gesl (ggw 5l (o) on sl
Lo gyl als” Lyl sely o) o ol 51 g
3t §) Josb i ool ¢, IS oot 131
oy SM) aieS dguas 4 da g b 50 lislel
dobcul s, idgio j0 oaiScS b lodbgly
A (giloditue ¢ 48] )b > eSS

3,80as (ygeil oty ol 5 edlituls)ge (slalsl
Olej Liomiw olSiwd g homiw (sl gy
dolisdis y (iSly loj 5 ySojlil (sl TS
S (S Cd S 5 St g S
idgy

§ b oo ple SBUI 3 )L 7 sl pllbgls
A Cud Olgd CadeS Aol 3959 90 50 )b y2
Clod CdeS ol g A53)S 00 po 1y S
aS ol dylulwl doldwy o S heaiin
2 5 lodges b |y o 2ol 5 alsy o Semgy
as JAY 5+ /YA $L59,S Ll coyo ladllas
Vs SVl s deliip ool [YY]ase] s

=
: \ 17
) 5 o B a)-m). @

)95 S plgisan (sgiae (olidy) [A]3,5 0
h ol ‘9‘3)’9"] 9 Sobl slalaoxe )5 wre u-iJ)*-"
e (oS L d2gi (gL a3 e 118 8L s
ol sl L5l clas Slas p olidg, el
OB «srlden Ghalidl A yone oLy, ol
oyl 5, Slos 55 9 (Soplolss ralS (S
[V Pyd e

A s go) b g (8 dld 4 (g3 (S
Sobon Lo g 5yl 0l Bpae olyj )L oy
ol 035l alse 51 935,50 3] sl
Sloyo L Lo S (Yol )l colo 4 g o0
9 o5 s (olicdy) pial8l b sl sl e
oyt 9 Siglesy 9 Siglejd SIS elaiel
=03 LSl il (Sws [IWY O s o)Ll
@llbg ;0 0, Slos WS a0y om0 ao Y ob
Lo o Hlis Oldllas [VYW]deu o bl calise
ol (S (S aiby e (8, YL L
SYob oloj e (gl o3l oS elKn [V ]k oo
sl Slos 1 oslii il iiojls 4y plonil Jb )
558 sales 4o 1, ind St il il sslus
03:531 s’ (Jobl aug) ()8 3, 8Mes ] WlSail &8
Slalessl wad ¢ ol 50 il 8 4l 4l
5 4 31,30 88 ol ) e e V0=Vl
gy s ay plE sew 4 Gl ) bbd
Snols> 5 olduyn ha Lagl g 039 55503
D (Fid Sl S0ky el ol o5 Sg e
Lnd )5 a8 ol MAJSl oo 425 (5
S = S yed g dny ade > (MU 295 00
domt dag plalS y (Siws Mk Gl
Sl aae Hlhe mudlSe a5l i edlawl
el e (S g 45l i e3latwl 05y
2 e 425 Cudylo (LalS g (S el o)l
a8 alyd cn Jld 4 A8l i sacld
avg il gl o oLl Wlsg il3al siejlo
2 Shee yalS g (J el GlaljSl atex ]

!, Continuous Performance Test
2, Reaction Time

b8y 2 i Gl e by

\Ya¢ L) )}T ) QJLQ.:;' JF 693 U)W | anlals 93




oy o 00 odlinul gladlas 13 Wb Cand S5 ]
[Y8 ]l oas b o obL g

Uit oliwd alawgdy ol 3l (iiSly oy doldl jo
S, 5 célw PM-RT16881 Juo iSly olo;
U1 R R TARSERY W ISV 1 Kt I KWW
Lty o,s STy oyloj o&iws ol (4 )15 1) s
Candg (oyp Sly g 03> LS agli p)lie S s
2 YV e o ooliiw] S ooy guwly 40 2,8 d
s lizee 5SSy LY CoMe 92 d.uLo)T Q,gl
L b 93 (S5 9 bl STy lej) 5.8 9 (o
93 sl piisly olej) 52 Ve 9 ) sl uilS
D935 D55 oo )8 333 Cauwdgd D &S wliigd g (lao
lols 5,8 3 liilg, ladllas 45 gejl oyl 5l
FA el 48,5 1,8 oolaioly yge lelllas j3 40yl
[va

dingy 3y Slac (gl b ol3l g dm als o 5
ol Gua (celw Vo (b )L F) s hiorew
S5 DS 5 (Sip S L axg 2L el
aS a3l Syme VO IS )0 g0l opl pd el
22l (903l &S (S me) B S e o o3 Y-
Do Bid pd S e Juoyd A g (amd Gl ol @
L el )] (gllas 5 Vbl (ol 93 (0]l 0
(’”—Lwl) pi—s Bl glas i d)li_fo)& Aglf(:')\
2SSt plgisan 5 col Ban S oo 4y 0]
g Nl 9 9950 el dag 5SS
et 99n] iy sy ) (sl nlac
2SS lgisd d S cowl Bun , 8 Sy
s 535 LSS IS5 S Sl
gwl J5 slasd & s glaguoly slasd 30 o0
Db (S da g oD dlols don g A
ool ke glaciand Lol b lael colys
SAUTL[Y ] 5)ls jly8 «/AY L5+ /08 oy (slaials p
g Bus hi eu,S, eesl 5l eslil b esls
Ve &5 SPSS 1l 5 (g (Siwrer S

7
8

Omission Error
Commission Error

) u’.sLu»9)uzL\.>u: C}E.w).) U&‘)LS"‘“}9U‘9> u».@SA]aJl) W

ot S ol 3,5 s 5 Jols ai
om d)lge onl Ml dlg) 3 See (392 JiSke
3 39 0 033 0y 0 idgiy 390 38l lawgi ¥ I
2 Alier Cad VYV B e o s 0 yed 4o
N P5S5 Qld oye el plal)b s olal
ooy &5 1) 0D (Sid Cand S LBl g
[Yolocwl oo b opli sz cuiligy el
oo 5 4 Slacens plos 31 L) o elind
s pladl jlan) adds A alasd (5 ¢ (ST
CsB A slacweud Joli L3505 JuoSS ()55 e
Sololed A ogy 3 slaail_is ik dy5—o V-
9 P9 JuS Sl Y BY 5090 45 032 Sagllclos
SO S wlas] [SLo Ve B A 3)lg
ol s Luilss pae jl il eges wlas]
=) il den (Vo UYY 3)le0) B slaaslis
Asb o ™ 0, LS 05 Sl mals" xe 4 g 03
YWY Glapn] cwl s g3 uilss pas ok
oo o) Lo (S a5 Sl ol " 5355
:Jyf:L;o Mbbo
(AB 5 C slaclsy slawi b ol slaws JS)
oy ,S > eV e /( W”T 52 0ylodX Doy
09,5 slas))
S) (as g (o) (olaB] C g 0391 (ogee
C AL awlio o .Cul (s )l:f'u;y& P
[YO ] o> al 90 5 23 NS B M

[ S N OV}

. "a general feeling of incongruity in the body"
. "decline of working motivation."

. "specific feeling of incongruity in the body "
. "dysfunction of autonomic nervous systems"
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The relationship of sleep quality and mental fatigue in different levels of
lighting on attention and reaction time in thermal comfort condition
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Abstract

Background and aims: In accomplishing attention-consuming tasks, mental fatigue reduces
productivity and increases error rate as the factors involved in work accidents. The present
research goal was to study the effects of sleep quality and mental fatigue on attention and
reaction time in the thermal comfort condition.

Methods: This experimental research was conducted on 33 university students in thermal
stress chambers. The participants were exposed to 500, 200, and 1500 Ix lightings for 1.5
hours at the 22 temperature to take the continuous performance test (CPT) (which assessed
attention) and the reaction time test (which measured their reaction time), and complete the
Pittsburgh Sleep Quality Inventory (PSQI) and the mental fatigue checklist. The collected
data was analyzed in SPSS 20 using the multiple linear regression analysis and Pearson’s
correlation coefficient methods.

Results: There was a significant relationship between levels of mental fatigue before and
after exposure to 200 and 500Ix lightings, and the highest level of mental fatigue was
observed with the 200 and 5001x lightings (p<0.05). The relationship of mental fatigue
before exposure to the 200Ix lighting with the error rate and reaction time was significant
(p<0.05). The relationship of mental fatigue after exposure to the 5001x lighting and the
two-sound selective reaction time was significant (p<0.05). The relationship of sleep quality
was not significant in the CPT (continuous performance test) test (p>0.05), but the
relationship of sleep quality with the diagnostic reaction time (with the 2001x lighting) and
the two-color selective reaction time (with the 5001x lighting) was significant (p<0.05).
Conclusion: Research findings revealed that error rate, reaction time, and the inability to
think increased because of extreme mental fatigue, inadequate lighting, and low sleep
quality. Hence, it is necessary to optimize the heat and lighting of the workplace
environments for positions that require attention, concentration and reaction to stimuli based
on the sleep quality and mental fatigue levels.
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