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Abstract

Background and Objective: Medication errors are recognized as aserious threat
to patient safety that can lead to adverse health outcomes and increased
healthcare costs. This study evaluated the impact of font size, font type, and
correlated color temperature (CCT) on the readability of printed medication
prescriptions.

Materials and Methods: This experimental study was conducted at a teaching
hospital with the participation of 30 nurses. In total, four levels of CCT (2885,
4003, 6132, and 9973 K) at a constant illuminance of 1501x, along with three font
types (Tahoma, Zar, and Yekan) in three different sizes (9, 11, and 13pt) were
evaluated in this study. Data analysis was performed using linear mixed
models (LMM).

Results: The results revealed that CCT has a significant effect on readability.
The highest error rate was observed at 2885 K, significantly greater than 6132 K
(P=0.004) and 9973 K (P=0.002). Font size also had a significant impact, with font
size 9pt producing more errors than sizes 11 and 13. No significant effect was
observed for font type. Subjectively, except for irritability, other variables,
including adequacy of amount and color of illumination, light distribution,
pleasantness, performance, and sleepiness, did not exhibit significant
differences among the various lighting conditions.

Conclusion: The findings highlight the importance of optimizing lighting
conditions and typographic characteristics in reducing readability errors in
medication prescriptions. However, further studies are necessary to
determine the optimal lighting parameters and their interaction with
typographic variables.
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Errors, Patient safety, Readability
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Extended Abstract

Background and Objective

Hospitals play a vital role in drug distribution,
and the distribution process includes steps,
such as a physician”s prescription, registration
of drug requests, and preparation by nurses. Any
error in this process endangers the health of
patients. Research has shown that one in five
prescriptions contains an error, and the increase
in drug production in recent years has increased
the likelihood of medication errors. In addition
to financial costs, these errors threaten patient
safety and the mental health of employees.
Factors, such as illegible handwriting, small font
size, fatigue, stress, memory and visual acuity,
age and experience of nurses, as well as physical
factors in the workplace, including inadequate
lighting, create conditions for errors. Misreading
drug labels and prescriptions is a common
mistake, and standard design of the medicine
room and appropriate lighting can reduce
errors. Lighting, in addition to visual function,
affects alertness, fatigue, and cognitive function.
The role of lighting in increasing accuracy and
reducing errors in the medicine room should be
given more attention. Research shows that
lighting intensity, font size, and age of
individuals affect the reading errors of drug
labels. Moreover, the correlated color
temperature of lighting and font type and size
have a positive effect on readability. With this
background in mind, this study aimed to
investigate the effect of font size, font type, and
lighting color temperature on reading errors.

Materials and Methods

This experimental study was conducted in an
Iranian university hospital to investigate the
effects of different lighting  conditions
(correlated color temperatures of 2885, 4003,
6132, and 9973 Kelvin at an intensity of 150 lux)
and three types of pens (Tahoma, Zar, Yakan) in
sizes 9, 11, and 13 on nurses' reading
performance. The illuminance of 150 lux was
selected based on the average horizontal
illuminance of Iranian hospitals. First, the drug
dispensing process was investigated through
interviews with experienced nurses and field
observation to recreate the real conditions of
the work environment. Printed samples of
prescriptions were produced according to real
documents and using MATLAB software. The
study was conducted in a temperature-
controlled laboratory using commercial LED
lamps. The spectral power distribution of the
lighting sources and their technical details were
recorded. In total, 30 female nurses aged 25to
40 years with at least two vyears of work
experience and normal vision participated in
this study. The volunteers were recruited
through bulletin boards and virtual networks
and were free of physical, mental, or vision
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problems. The study protocol was approved by
the University Ethics Committee, and informed
consent was also obtained. Participants were
tested in five 20-minute sessions under four
different lighting conditions. In each session,
they were first adapted to the lighting, then they
read the manuscripts aloud, and reading errors,
including word omissions and incorrect
pronunciation, were recorded. Karolinska
sleepiness questionnaires and assessment of
perspective on lighting conditions were
completed. Linear mixed models were used for
data analysis,with lighting conditions, font type
and size, sleepiness, and lighting assessment as
fixed effects and participants as random effects.
The Kolmogorov-Smirnov test was used to
determine the normality of the data, and
Bonferroni  paired tests were wused for
comparisons. A significance level of 0.05 was
considered and analyses were performed using
SPSS software (version 26). The results of this
study closely examined the effect of different
lighting conditions and fonts on nurses'
prescription reading errors and used tools to
control  confounding  variables, such as
drowsiness.

Results

The results showed that the correlated color
temperature had a significant effect on the
number of reading errors (P=0.001). Specifically,
at a color temperature of 2885 K, participants
made more errors than at temperatures of 6132
K (P=0.004) and 9973 K (P=0.002). Other
comparisons were not significant. Font size also
showed a significant effect (P<0.001); font 9
produced more errors than fonts 11 and 13
(P<0.001), while no difference was observed
between fonts 11 and 13. Font type did not have
a significant effect on the number of errors
(P=0.316), and none of the interactions among
correlated color temperature, font type, and
font size showed a significant effect on the
number of errors. Participants' sleepiness was
not significantly affected by lighting conditions
(P=0.7) and the mean sleepiness scores were not
significantly different across the four lighting
conditions. Participants' ratings of lighting
conditions showed that only irritability was
significantly affected by lighting conditions
(P=0.033), with a significant difference between
lighting conditions 1 and 4 (P=0.039). Other
variables, including adequacy of lighting
quantity and color, lighting distribution,
pleasantness, and the effect of lighting on
performance, were not significantly different
between conditions. These results suggest that
lighting  conditions  with  lower  color
temperature can lead to increased reading
errors, while a larger font size reduces errors.
However, changes in lighting conditions had no
effect on sleepiness, and participants' ratings
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differed only in terms of irritability. These
findings could be important for designing work
environments, especially in hospitals and
medicine rooms, to minimize nurses' reading
errors and improve patient safety. The results
also showed that font type did not have a
significant effect on reading performance,
contrary to expectations.

Discussion

This study examined the effects of font size, font
type, and the correlated color temperature of
illumination on prescription reading errors. The
results showed that lower correlated color
temperatures (2885K) caused more errors than
higher temperatures (6132and 9973K). Font size
also had a significant effect; specifically, font 9
caused more errors than fonts 11 and 13. Font
type and the interaction of color temperature
with font size and type did not show a significant
effect. These findings were consistent with the
results of some previous research, although
there are conflicting results in the literature on
the effect of color temperature and font type on
visual performance. Lighting conditions also did
not affect sleepiness scores. In the participants'

assessment, only irritability significantly differed
between lighting conditions. Despite the
participants' relative preference for higher color
temperatures, these differences were not
statistically significant. The present study had
limitations, including a limited age range,
constant illuminance (150 lux), and a white-
walled test environment. As a result, further
research is recommended to investigate the
effects of different illuminance intensities,
ambient color combinations, and different
typography conditions.

Conclusion

In general, using a higher correlated color
temperature and larger font size can help
reduce prescription reading errors. It s
suggested that a minimum font size of 11 and
lighting with a color temperature higher than
6000 Kelvin be used in the design of medical
work environments to increase accuracy and
safety. Future studies could investigate the
interaction  of  lighting conditions and
typography features in improving the visual
performance of healthcare workers.

my | VEoF oyl oF o5leds o1 o585 o glddyor bty (smskiteo Alixo


http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.53208/JOHE.11.4.311]

JOHE

Al 148> Cailagt uigo 4loxo
- FN-FTY ilris AFoF sl F o)l I 093
httpsi//johe.umsha.ac.ir

UMSHA Press

S 29510 Sradd (193 2 ol 0 1t g ol £ 99 W Ao S 5 5o i

¥ oobls agdl T g lad ! plawsxe «

MY GBI

' BT sl

Sl eyl ey lyts ookl ST Sy pole olKzils culogy oaSisls oIS al g (slad,> Collage (pwdige 05,5 )
Olnl eglions ol (Sip pale olBasls (bl clilagy caSliils (IS sl g (glad > Cublagy (cwdige 09,5 .Y
Olnl B od (S pale olSiils wrilags 0aSiils ((g5g)gndnl g ciwn; slal 09,5 Y

onS

Gl Sae o Sigd oo a3l oilon el ln 52 G plear g5l Slallas 1 BuR 5 able
25 o) Baa b asdlas opl wigd cudle alls sladn i ilidl g codle wollaol ladaly 4 o
Al el gl 2l seass QUlsS n dleses S5 sled 5 ol g5 (ol o5l

b Dz a8 el Sl o Sl b Bsal e o 5 (028 asllls 1R 9 9150
ol g5 a5 Sl V00 i olidg, Sad 40 (CpalS AAVY 5 FITY (Fe o ¥ (YAAD) dtaups I, (slad
slaJas jl oolaul b osls Judow ol oLyl (W 9 V) Q) Galizes olail aw j0 (o1 5 55 <logal)
A plol (LMM) e axses]

Glos ;o s ole Vb o)ls llss 5 (g loline il atanpe i) los olo lis mls lbasdly
sl AAYY 5 (P=e/o 2 ) alS FIYY sles I 2o sloline jsbay 45 ub svnline oglS YAAD
oo W) laojlal b aglie ,0 0 o8 4S5 sbay seidls (gyloline LSt 5 ol8 oyl gy (P=+/+ - Y)
2l (Erd S sz (el kil e saaline g)lolae Sl el g gl o) sbml s Slalas
Giloline Sglis Sogllolss g 0,Shee (5 pdds (lidy; g« lidy, S5y g ke ColiS Lol Ly
Bl alidy, cilise Lulpd

@UP sl u‘“‘”b/ 5 ‘) @‘;9*'" 6“;3‘"3 9 &uﬁ) J‘“r" 6)'[""“"1'6‘. ool laazily é)jw
Joles 5 bids) aige loyelly et Glp i Sllllas 4 (Jlecull weo e plis gyl glaats
ol 5l BTl gl i b (]

VEYNVYP dlie i o éa")l?
VRN e ialg gl
VEXY Y callie (5 dy g,

VO VY e ,Laal Gy, G

Sy pole sBls (sl i Bak ooled
el Bgaore loen

STVITSS OV RUN [ Z3p ) PL WP PR CUWEPL IS
sl g Gladm g (i 095
ol laals clilagy cuSisls (IS

askaripoor@semums.ac.ir: J.!

il sl slbasend Ulss w8 olail 5 o8 g9 YU aieud 55, slod il agll (ool taumlloams woli sl (g 5 Ss sanls ¢ BT 3Ll
FOFYY N A F ¥ lis 5128, ctligy swvoiiges dlna

4000

2l sl o bag s ol mall V] ses o g, Las
lallas UJ‘ | cb; ).H.....u ‘) ‘519)‘0 6[.(&”49' JLo.aD‘ )..u
Sloy Sl s phlen Gl (b slaanie nogdle

Iv] asS o mags 1) LSS

o9 SeS Llemb b Laseial basiws aiile Lelse
057 oL sl o Shee (Y] (Cigd) Lapls ol

2 Sl 28 Gl ST plsiea baglie by

J=le o)l s sl B oS oo Wl bag o w595 9 252
LT PESHS SV OO FCOWRR SIS SIS S WS |
DT silacg oz a1y ghlen codle ol s aiyl b

S)50 Sy 9,3 s B 40 4 s e yLis es gl

1P oY Hliwo o oylosds V) 0,90 ¢ (gldd o bl (wo it alxo Y ¥


mailto:askaripoor@semums.ac.ir
https://orcid.org/0000-0003-3283-2066
https://orcid.org/0000-0001-9815-9981
http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.53208/JOHE.11.4.311 ]

ul)&"*“’ -9 g;ilﬂ

F ¥ TAAD ol YU b o5 di o0 5, slos 5l oS 5
Syze S5l 10+ olids, Sad o slS AAVY 4 SVYY
PO g ) degali ol g9 d (rizmen 285 )15 (o)
ol cel S s Gl VY s 1) A slasjll
58 eddplaml olidg; (Sl S ejlail g iy Slalllas
Bl @ledg; Pl shls olnlslagbin Lo anllas
@y lidyy o onleolpln D Fl as 5910+

b il e b i ol o bl asdllas oyl

1A oo 7 Jwadiay 1) dslllas oyl

oo linve g aliao V-

b b eyl @uig 5 50975 anld b ldl Ban Ly
alas Gl jlon slag)ls @ je5 anld g Ll 5 a2l
9 @ g PBSlanlB (e 50 Ly A (rizren 0l
Slaalie ¢ alas wluly wad cvalie 585 jgba
610455 (sl 9l BB S el Lo 5l i 5 conploni]
SF e wlgyls | o5 slag)ls 5 0)ls nexin slagls
0 O N CONSPR  |F ET SN UON - SN CO DO
30 g wolol Jlew o dlp |y Lagls wadcls ez
atie Olaj ;5 B a5 S (oo )04 (pgatie sladas
Lag )l 5 (i @y sl ool 5 m5e8 ol ler (e
Lol s go oolel 50555 ddigicems glodsens _oluly
ol 50 Syl oyl ddased ol o bl e Cenyd Ldoay
GrSol Bk ) ieizmen (Al wass Ll asdllas
s alidy, b Selgls Sledbl anllas o Slose
Slagll plos o atspe S5y slos Dlasin 5 ol
S olis g eSoshiil a5 wd byl obisslos s
9 oSPN0 (Bl oLy, Bl slls gl slagtl
el gl F e B At S, gles

(Cigd) o8 £45 9 03l051.¥Y-Y
o ol g5 N7 VO] basye Slaol gy L
Y 9 V) Q) Galises ojlail as jo G 5,5 degals Julis
085 Ten A o3Il o Legal (18 . aius Gl o)) (6l
oslaiul gl ol sleaseus ;o aslllhaos jgo liw,loy o

Dy g0

S (29,10 Lrasud ans Y-Y
el ediges wallas mls Jliel 5 oluabl ol
a3 Laaiged ol ot angs gadly slwl aslive dmasens

5 o 0] Sl wos [F] dasls 5 Kiws oyl

09z N beme (Sopd Jelse g [F] by w20
g5y Jloxml el Sas [V ] Cgllacls by BT loss,
s il lalas oyl

o i Lol ol oo S0 ol sl gl Las
@Y C80 g axgi 4 L5 45 0gd e plonl (Sws &jg0
ol s 5 bowsy s glalas o)l
gl Al wos w13 (nl o @y clalzsl alex
5 Slwo w33 e g s (Medication rooms) 4l
&ylilgs slallas 595 ls slag Ko 5l dagls (g5Lweslel
s Lol ol st hb wies gt ey o
33 1 Ll s LS Sl o aiags oL, 51 enlical
SSles y Las plisg, 3] aas als ) lalkas
2 e ppe g0ty Wl o0 aS )05 o0 5L LS
iy, i 4 et cnlb [0l asl S5 las g4
el 0dl oS Az gl o9yl sloan]d o

Sad 48 Wi, 5 (YY) LK 4 Aarts
6L®Ua.> » ulfd...»SJ).w O™ 9 wgs o)"\.\l‘ ‘G.,'L;.;;':B)
2B gl el o o Glacwsy o lls
oS 6590 dnlllas (puizen [ﬁ] Sl ALl (g lolxe
Wi Ssete |y b o Wl e a2l 95
gl D) ] el 9,0 bag)ls 535 slwoslel (sl aS
St Slallae yols alol iy ol o Sgusre Dlhiss 4y
el o Skee oLy, slaypiie b oy n
o9l Ll )l (izrad .ol (55550 515 slall ,o o504
sr 035U a9l sleasas Ul 5 olids)
el o0

Cwpd S5, sles a5 s o plis ol olasss
(Correlated Color Temperature: CCT) o Lisg, YU
‘Q—.'.‘)—.'°5>L° [ﬂ] A...MDL..: \)% ‘) @Lw \))S.Lo.c ..\.»‘5460
5 €95 097 @lapiie a5 wiles S ISsl b a5l (S
Bl le s g 2 Ulss e Sl 5 ol o5l
g5 ol 03l 13l sy B b addllae ol DY O Y]
s alosl gl slaaseas (sl

FLRvIY
)ogmli;;‘.sloq’))’g Ol jlows <SG 0 u;g).?dd.’.llb.ow‘

2lidy) Lt ke (hagh nl el elxil Gl

"a | VBT ybiuce) oF o5led 1) 058 « gl o bty (omskiteo Alixo


http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.53208/JOHE.11.4.311 ]

6w slacwy laib] Sadly olidg, Lol i sl Bus
sloglis)| o 8l g (gog0e olids; ol ol oolaiul
5l gy 5 eoliul b Sl e VO 5 VY
©bsS b, Soslasl .ol s 505l (Hagner, model E2)
b 10 CIA 5l G (o508 0 22) (2lidy; (BlpSe
WO odgie 4o Swiis e nXlke wiog axlhs
o3liil L (Cmey gl 5l 5,20M Y gl ) lSases o
i ol l(Hagner Screen Master) o Sacis o
balidy, plio (B bS5z 9 (b Oly @39 Oizeen
Sekonic C-7000 Spectro) ziwcal ;I oolasl
elby, mle bbb olg & 5e .ol cauziw (Master
ol 00l ooly oled N ISKE jo (g 4o oolaiulsge
55 anllle Lapome olidiy) SG ylegnd polie o (8 L35

oo 811V Jgaz 4o

sl dabes slasd egsae— oLl sloas wlols slass
b LS elbnio o3l 5 boghas alols e Job o 2STLS
e 6l w5l anal clas edly sl
o] iy s gyl dolas olazsl o,y (MATLAB)

Al oolatul ladiged (o

2 Uebgy Olopdiis .¥-F
BYY) oud S slos bolinlesT G o aslllas o
oviley Blas a4y gl o pll (ol 5 il a0 YO
s oolil 15,5 sodyy 3l smmb 95 Slilugs ol 3k
b goslJl glacweY 5,50 b Gialel Gl b,
PO+ g Feoe Xeoo ol atwes K, sl
3l slacwsY 5 (OSRAM, LED panel/ 20W)
L .ab el (Uramis, LED bulb/9W) -yels Ve v«

0018
.016
1014
2’ 012
3
- N
& oo
£
~ e
E 0.008
-
H
3 oo
004

sl TAM 5 LuSel Ve
oS TT 5 5 10
CeslS FIWY g WSl Ve
—elS WY g Sl Ve

A T T

380 295 410 425 440 455 470 485 500 515 530 545 560 575 590 605 620 625 €50 665 €20 €95 710 725 740 755 770

(nm) ggs Job

iy mle b (e ae 1) S

gy @l Soytegts polie § (28 Ol ) Jeus

WYY P olby, AT Y L,

Feel oY b,

YAAD ) olbg,

oels o2olS oels oels e
VoY oy Vo8 Vof (S8 o8l b, mhaw

A4 AA ) a- (S8 @ogee lids, plans
Yoooo S0 L TR Yoo (nolS) somsl K55 slos
aavy £IYY foov YAAD (nslS) 2dly Sy gloo
YA vary AYIY Ad (CRIRa) &, v osls
fvs AR OA- OAY (o) i zg0 Jsbo
SYE x VT VY x VT AT SIAY x YT 2 Rt s oD e
(&t

YVIO) YAI-¥ YA YVIf (gyeyio sl Slgg,Se) Ll

3Skes 5y il s az i b alwl o)1 aile JLo
Soledsd 5 (635,80 oy wile (olin s Jalos 9 alie

RACACECION SR BN

90 Blam gl o5 by (oo &S Lie b Lipgy ()

V¥ ybiann P oylad 1) 0,9 « gl yor Caidbligy (suwiiicgeo Alixo | s


http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.53208/JOHE.11.4.311 ]

ul)&"*“’ -9 g;ilﬂ

Moz omizen b ol (O=11A) glisS ST o s
L) 2lidy, S5, 9 lde ColiS ol e (sam Jlse
5 (aiS S 25 b on il)) 603420 (BB L
bl b (@SleS e b eBlish) obds, @
38kac ol 53l 3T Jlhm s rizran i S n
S 50,8 (o0 oy 2 |y (0, 8ee 90 B0 Shoe ad 5w)
b 0B (@0 IA) 2lss S ST o b s bl bk

osls (5 51z 9 sulojl (b9, Y-V
Dy RISy dgu dule min Jols axdllas oy
s bl bslar & oy dd o (ol lids, Lyl s
2 Ohbe spax Gl bawgie SbgS nd> o Glojine
Slaalie 5 alas ololy (Akds Canw) o)l GUI
bge BaS S b sl 00y Gl Loy caplx]
O S dnzlye ol lojl b o 45 Celis Sga> Loy
ahllagl g aslllae JSSgp 0)k,0 paidee Sludgs wg)g 3l
T (Dummy test)  ioles ads> S b anllas .ol oo
I g Lal losT o b 0S8 0 b wd oo
S b and> 5o g eegyd Shol el al> e a5l
oo WAl wse LT Glig, b ek oy
Bl o aily slao b1y @9yl sloasens oS eS8
Gl 08 o0 S S a5y o], ez 455 50 Sialojl
ol e s latilys dalas cod como 5l oLl
Sl ol Ll wolds i el balas
390 3,150 (pl 5l (oS 5 b alS S yailgme JalS 5 By >
@asli iy EALT S 15 deasens ailss 5|y [A]
by Lald o)lys 053 By 5 (Sogllolss o)lye
Do dadz 9055 (o0 ek (lidy) w2585 (o0 JeSS
oPey b ad e slel wlane alesl g (ALb plea b
o ooy yioled ¥ SS (o Waosls (s)slaez 9 iules]
Sloy g ballaz slaws 5l Gllllas & ol 068 ol
IV ] wilos )5 oolial ol o Shos 25,1 sl (oilss
dgazs oy g gyl grasus pl> Lale Jdoa Ll
clals olow i adlas ol o dap] Hailss gl

DD gy (Slle>

ln LS e b bsye Jolse Jpm5 ol D1V
Sl (LYY £ 7 Sl l) Jlo T B YD oogame
Slasein 5l Sl g o3gazs (plasal Ol asllae
asel> j0 b5 og LI Loa (izen [\_/\] o
03 olbgls Laid wasdllass 9o (Lo lo 5 Glnl )by
WA 3lg dslllas yo

3y s oSl b ) Fasess
ol oda (g3lre (eaSil 5 Gl e BBl glaghls
ulJLu‘ oMU""’”U‘“")‘ 6[.QJL~LA uoLm‘).s ulfd....SuS).w
oo ISl 4565 10 W36 oyl axly ol Bl a S sl
455 2 B pan jlaalllas o)90 Jsb ;5 5ai0e Sl L Sy,
a0 B eSS il pled (opizmen 0305 (g lbogs g)ls
Wu)&mbﬁé&jwby)b)?f (Y’/Y’)M
«;))55 L wo b aml)b ) i simo Jud )
pole olKails D! aneS anlb b anlae opl . auzsly
abcsls, (Bauses b slay ol alol liew (Sop
uo‘él.: u3l-')0 O9N 9 =\.§L¢.L]4’5‘\> 9 sals 43‘)‘ QS"'S <L>L®l51
WS IS L gl 5o (Jbe

Lol gy .Y-F
0 ,Skes &ilg co (S 9 Soglllgsasnla axg b
e Gl U sln e 5 b cos |y gl
ool 5l ool b Basses o Sogllolys (Sibgase
Sl (KSS) 6y 5 (ol 255055
0y03) € Liiion Jlws? 5l onas o a5 Jeld olbe ol
obie (YY) Canl (45 0y03) €aglTlys Ly B (S
ey Sl o aidg S (Sogllolys )80
alol jo [ﬁ] Sl osls plas 1) 8 iy LG g Lael
b by, bulpd o)l (Bases ;s (STl oags
Al ol OVAYA) o Ken g Flyn asl i 5l solasal
oolede wloly Jlges 003k Jald asltnyy cnl Y]

elig Gl Jol Jlgw Sz el O B (gl oy
bSO 9 F laoyed a5 s o 1) olidg) (G ds)

b ol (2Ll il plisg, Lulyd og Jle g o>

REETY B IEE JEK AR

4i83 0 S50

Uas o 5 B0, 5 b g o slaasns s> | =

ande 10 seax

Losos ands o0
alive iules] o)l

ol s b

osls 6)9](':"’? 9 uwl.c)] 09, )L',L}L.a ;Y Js.w

My VEeT (liano ) oF o5loc 1) 090 « gled o ublinge omseiitgo alomo


http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.53208/JOHE.11.4.311 ]

30 elS YAAD aispr SO sles o Bauses o
g (P=+/++F) (uslS PIYY atisper S, loo b anslis
Kloads <S5 e (6 pdion slallas (P=+/+ 2 V) ol 24VY

PUERSIKH A o |

P<ofe o)) W8 oplasl aS ol las iegh sleassl
&yl slalas sl g lobie SloF(ypsv=) VI FY
5O Gy Olyuss a5 Sl pogio pau ol ol anils
Lol ol chaxa ol sl dalhs oluss
Slaslie mlo cwl ool onnlin o8 alize glaojlul
O Gybliae slacsglas a5 ols jLis (post-hoc) >
VY g (P<e/e V) VY o8 ojlil g0 j0 9 % (I8 o3l
awslio plo aS o sl atils 0g2g (P<+/++ 1Y)
Dgs loliae

oS gg5 F-Y
P=e/¥18) 51 ol8 g aS ob las aslllhe mls
Sollez slallas slaws 5 (g bobae (Fy, san=V/1 0F
Jolas a5 sims oo Lt boazdly ol jrogdle sl Azl
P=-1aVF) L8 £45 x atner K5, sles (Interactions)
o8 olil x awes S5, sl (F, vrse VY
o ol x W5 gy «(Fs yypee XYY P=eja48)
o8 g5 x dmn S5, sloo b (Fr.vvry= IYAF P=+ /AY)
saws s (Flir wime DAE P=v/83A) ol5 o)l x
Joaz el o0g Jolian g, glaasus g laslgs slallas
ot glas g cwes glacils bl polis Y
£ oS3, clales gl o il clallas (EMM = SE)

s o a5l 1y ol o5luil 5 ol

Wools 3JGT.Y-A

linear) a3 asesl sloJoe i (idgh cpl o
A oolatwl leesls 5JGT (4l (mixed models: LMM
5 oIl ()l slalas) aiwly pate jo oly
Ll e Joe el (el Gom b oo 1ol Jas el
Optimal  variance-) ag b lg= il lgsS
S Al s Jaw @ (gl (cOvariance structures
ol B ey plis) (ool slo it 5 (Foslllys
Dl ad S las o Bolay il lged oSS b
S hgasee s smite il alS gl asllas opl o
GBS S 1 cages ol aiile lolge gl 15 0gally
Geizmed A S dejm (2lidy) g ol oo
Wl and> o gl o Sogdlolss aul slas wSoslal
Jd=s o (Covariates) atwps lopsie Glgcds
S38le s 5l eoliiwl b (g kel sl Judow asoss Ll Lasols
Jloyi st Sl Sd el G955 sasl 5 eolic
0liiw] i yuomb B9 59058 903l 5l dmosls x50 (o9
Glpoas 4 S L s (PS /- 0) skl (5 lobine aws
AN s sy GBLE 58l 5 5l e jloged g,
o eslatwl

Compd Sy slos Y-
Flaner S, gl a5 b lis adlas mls
clalas slaws s (Flr,rsy=0/310 P=+/v - 1), lolixs

(oz9;  Slwlie  wluly  cwl a6 lules

Cagd o3l g Cigd £gi (Ll Candg o 0 (g lailgs (glas slass (SE) 3 lxtw! slalks o (EMM) oS lail sla Sl 1Y Joue

YAAD 1) Canrdg

el

5 oeSle (e i

AQYY P Cardg FITY ¥ Cundg Feol Y Coundg
rels oels el
YIYVOE o/-FA YIEYY £ <[00 YIEAY £ o/-F
YIVES £ /.48 AR IR YIOYS & /- 9)
YIYAQ £ <[V YIYEY £ o)A YO0 £ /AR
YIYAQ £ /90 YIVS £ «f-q) YXS £ «[-qY
YIEYA £ /- 9A Y/OAF £ o[-V YIEYY £ /- 9)
Y04 /-QY YNAAE -/ AA Y/IEYA £ /- QAN
YNAAAE </-a8 YAAA £ -/-QY YIVEY + -/-94

VIEYE o8
YIEYY £ <[+ AY
YIFSS E o/ AY
S AEIA
YIAYS £ -]+ Q)
YIEYA £ -/-9¥

Yot -/-9A

YEYV £ -/-Y)
YIfYA £ -/-0Y
YIfPY £ -0
YIYONE «/-0
YiEY £ o]0V
Y/¥YF £ -/-f4

YI¥Y-AE [0V

sy, slacersg
Logals
() s

W o8 o3l

1P oY Hliwo oF oylous V) 0,90 «glad o Clblogy (w0 alxo A


http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.53208/JOHE.11.4.311 ]

OlSan 5 ST
o
5 b5 g5 epld gl 3B ) B b gy o
ol glalaz p olidy, YU atwpa S, Gloo
ol Lt anlllae (glaazil ad plosl lo s o glaases
Gl slalas 4 (s lobins 3t atunes K5, les a5
Sy slos yo HBauS e 1h (2 g) Dlaglio ully o)l
VY 5 AITY (glales &) S (oslS TAAD aipen
adlas Ll (plwud oSSye st slalas nslS
K, les w50, 555 a5 (Y YY) oL Ken g 090!
K, i g olin cds 5 Wl 0 (CCT) e
56 (V- VF) Huang s Lin el guon {YY] 5,138, ;55
) Ml S0 e K5 5 by, S Jlobiae 3G
ilosls yLts 35,5 Sledllas peizman [V] ilos s 0
D0 705 0,5 b e 98 b alie yo o 5ok j5 a8
s Aarts Jlol [YY] was o 2l ], sikesss
o 6ooline dlayl, e 45 W6, 5,58 (Y1) o) Sen
Sz y o gl gl g aiwee S, e
a 2Ulem dagTasllae )5 [A] cosl atslas se2g g5
Baxter Blister) calices aiw; s, b (o9l oz p
Arial o8 g5 g ¥ 5 VIO ¥ o8 ojlasl o (Orange
elidy, waw 4w Juli) olidg, bulys 4 s Capital
S5y slos A g oS3 Ve ey S B (S
ihlie ;008 (o) 2 (oS PO = 9F e Yo e e atiggen
RIS oadeul g)h it Ul aallas oyl
5 (Wl slagblen cwp Blho) obw o5 L arde
eV YAND aspe S5 glod 5 590 VO oL,
b 0 Ogl !l S ed alS AAYY S FAYY
aallie 55 b sl s ol S sl s,
b o)lys gy glezl i (S jsbas 0 s
Sladog 99,0 0525 (o liw o Sos p atugee S5, sles
el ks e licnls st
b s Ly, a3l (sl (Jlatol sl S
@l P boad s s (alidy) b YL dies SO, sled
obgS slagge Job 4 gl y0 S0 SLET 4 Wil o
45 9 kSl 3 Sl 4 i o5 03l e
Froonl podle VY] spi e plin o Shee et
Gl s bsati it lids, a5 wils,S (315 ol
Spste U 2l 5 5 Sl e i loty (s
G A JopdyeS S Slatds soPaslS 5 )leden
oassS haws 285 Wl oo (53,8 ol ol 5 (L)

(SoPTolgs) (Kiwws Y-F
wldy, slcorsg a5 ol lid aslllae glaadl
oo 5 gylolae S Fr. er=r NFE P=1/V)
2 & loline iglis « Foolw & le as.aslanslas Sogllolys
L gzl o SBALSES,E sab bl Selluls
Lol Al 0gzg olidy, bt laiasss
sy olalinl gz 5 s gl gl Sl
93 2 lids, Caxog XIFAF L - IYVY S olidy, Conss
gVIEYO £ VPO an olidg, Comsg F/OFO X - /VFY

el 0359 YIVFA £ 0 IVE Jloa olidyg, Condy

GCandg 5l gEuss s 3o b)) g el .¥-0
LTS

i gyl il Lty wallas glaazdly oLl
b .ol asls (B ey VAAY P=o /YY) (600 25
@by, SO, e colis Jalts lids; b))l slo e
=+/+#V) olids, Jlade colaS (F o er=Y/fY) P=+/-YA)
wre VY P=+20%) oliss, a9 «Froer=Y/0VY P
gy b g (B p=Y¥ e & P=o/ M) (g 3ds (Fi,
ailas g )blize S dF e5=VFVY P=+/-7Y) 5 Slas
o)s,0 aS ol L (POSt-hoe) >9; Sluslie s .ol
(P YR F 5 (plidig) comdy Gloo s dy S 2 icie
Sgldy s lie plo ol alily 0425 (g bbbz glas
oSS glails gla il yolis ol Llas 1) (g lolias
@by, llpd oLl sle st sl ol glas 4
ol 0als 0ol puled ¥ ISy Bans eS b lawgs

b s Sy ity s sy S
L L1 O AR T ) FRCL LU B AT
i e— S L N IS s |
iy e R NS e

b0 BE 10 45 20 26 ] 1 2 3 4 5

(=3 lpfy b — ol ol e

b sle Sy S
A ] E—

PRIV EPRCAREINE | - o
T

ST o o
oo TAD y oyl 10 ) [T

ey sl sy 1 iy, sle consy !
alS YT, 5000 F sl AT 4 SN0 F 1
PRLY

28k g by, U
EMM s laitial slhas 5 s glacils sloppfilos st S0

i VBT limeo o oo 1) 693 ¢ clad o Colblingy (o kiteo Al


http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.53208/JOHE.11.4.311 ]

‘;Jaﬂg‘? Sroyei a5 ol lis addlas gls
UBLQJ 50ML).MJLA)] ‘5|L....u5) 6L®w.n..c " .5 O ( ;&-ﬁ.ﬁo/ )
s o Beiod Lol Bua bases cpl caulailys g lolias
calhe )l HUle lp e olids, Lyl s
Sodlolss a8 wias o olis laaidl (Koo leas o)l
el 0591 723G o alin 0, Sl 0,b 0 anlllas cpl gl

Loy ol bl obj)lo,l,s addlhs slaazdl
Grdy s o0 e jrd S ob las Basses b
M‘d_’ Q9>5 GM‘SMJ))J Lnggs’L"“’ﬁ) O Lg)‘oL;A usLﬂ.:
Sade culaS (s pdds Gl pxie ululp (Jlopll ol
Hoases,l wSles 5 oldy, 6 5 olds,
d‘>)f sslools @9;: tﬁ"L’““’?) Jaa‘).w ).:Lwl.: MLM ) ‘)
sl ol ouw i glel sl s lobas chw 4 Oglas ol
Gy sl ez 5 aS (Y1 ) S g Lee wlabssl
Pl 50 e ailys ol j0 pglS PO+ L,
S [YA] 515 cille wilos S 5,55 88 (g4,
bld o)y BaiSes b may G Cude (ol
o5lly J""L’ walllas (pl jo gyl 0 See 5 oL,
45 60)‘5.0 )») 0)494.: ‘) ULS)IS@L.».) Q)S.Lo& » LS’L"")s)
RUATRRECIN e SR 4y p Cude jebay oL,
2 O Gl gl Sleys g blag slalaoe
oS sl o olidg, kuld Ol g (b
5 obxil asle e syl by b olalas (30594
R g S ST

sl glecgsgase wWlibsd ple wib adlae ol
756 0,8ee 5 (g)ldisn (5i9,ald iy aiile (olin e
Jolos ol S sl andllas ol yo [Y2 OV] o %
i g g Vo /V e Lo Ll bV Ldbgls Lasd
e b sl YV 5l S Loyl Slis a5 g0l3l
WL&....J 5 o9 (e Suoy asle  SYMS
a5 aies o lid Bl aaled ol pogdle Lams #) wiis
Lz Jlg o S5, g Vb atsmna K sloo b olidigy oS 5
QL.S)lSO)S.LoL 9 G)Lo.w}b).‘ S| uio.c 5@1 &4) 0)4544
Joeo Sy waddllas opl o LY ] sl aals b S
ool U:A..‘.Laj b LSS enlply oy s @alllas J=e
5o Qg oo Dgliie o S5, L oblaoe o asllas
adlas (! (pizmed 0gh 48,5 a5 o ST sla g

JUSRCH IS SO TSNSV | ) | § IRCC R A IREH I
5 2lim 0Skee p dimon S5 (slod b0,y (53905
ool bl 4y 5o g conds plodl o1 0 s lapmslSa
Sl o )binlys i slategn

olaxi o (g)bline Dglss a5 ol lid aslllae gl
o8 ojlul elulp basus aslys o sadplxl slallas
Slass o (g bolise Dglas (ol jabbas o)l dgzg(Cdgd)
Slapld o3lll aslie jo A 8 o3lasl o ooloz, slalkas
Bianchi wslas ) zlo b gus .ol soalie VY )
o ligsl Ol i A W8 ojlaslas” 0,87 5,155 (Y- YY)
ol 0 i slallaz g 00,5 obml Baus eS8
DYT casloals 2,18 5VY (lapld b aylin 4o o5 o3l
olass o |y g)blne Sglar (5,50 adlas (puren
o3l b ans i jo Sl yo old o3lail jo (g luiles slallas
IA] cdloo,8 ()18 Sy Glocenzp jo 5 old

Sy sled o s )lolime Julss gea gy slaassly
Slol sy o 0las lis ballas slass 5 @od3 olasl g di oo
oH5en g Aarts adlae joa a5 a0 HLiS Gigh
oihil g lidy; Jolite S (6,500 Jiagh o (V1Y)
andllas .l 00,50 sy 1y (g lles slallaz slass p L3
ey, blie Slas ol lai (Y1) o], Sen g Aarts
2 b (g luls sbalaz sl 5 W8 sleojlul
TNl el osgy Jolins (¥ 5 VIO lo) ol o iSrsS
X YD Gleolul b olapld waallas ol o el pus8
oS Iy wad sy 29)b Glrcaz 00 5 F XD
sojll ( ggls sloasus Lale Jdoas b axdlas o
Gl 88 18 s 0590 WY g VY A el (655 )5
@l )3 Sgls Wlgioe (o) 090 Slaphd o5l jo slis
S e |y asdllas g0

oo o )bl Jols e pl mbs ululy
Daxer .o conlive ballas slass 5 18 £45 5 s SO,
3o yblae gl aS ws S T (YY) oK 4
Times New gHelvetica o3 g0 5 s slalas sloas
Ciylas dalllas (pl ol b aS ool aislas 9429 Roman

5Skes pcigh gy laS gla iagy (Jcnlb [Y2] o)l
los S 5,15 (6 5 5lul s wiles,s ‘;»))JT@LH.»
Frle @bl S g Olllae (S oS Jl o
wlaraslys Koo (Fpowlos,S )15 s)lds slal
lgl 3o Hailez ey b SLlss o (g llae slasglis
Slalas sl onlpbe [YV YO Y] 08 by o8 calises

D9 plaxil o )bl (6 it

V¥ ybiann P oylad 1) 0,9 « gl yor Caidbligy (suwiiicgeo Alixo | v


http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.53208/JOHE.11.4.311 ]

ul)l.in.m -9 u}.ﬁlﬁ]

@‘0,453;.&3
Siglae ;3 VPYA o)Ll 4 cadend Slidss zb S 5l dlie oyl

pREa ag;f el 00 E' e IQL'M >_§.~J)J f}lc oRisls 6)5L1_§ 9 Ola i
35 9 Ol (S5 pole oRils (6,lid g Wlinas pyioes Chglas (5, e

Coleg eisiy ol 4o o8 sl g (6 S0 Sl Gl log pyims Ji sy a0

Ayl 1y ils a8

2o sl
25l 029 B ainsi o oo ) 5 Rl ol A8 s aslllas ol yo

SN oo
D oS Ladlllas 5o, g cale, SN Ollasde don ¢ ipghs ol 5o
ol oat b IRSEMUMS.REC.1398.221

RLL T
ladls maghs opl Ho Sy pow (B oius s 51 SOy

Sb ol
Iy i onl (ol (Ko pole olfails (5,5l 5 wlabios Ciglas
el 035 ey e L)

REFERENCES

1. Keers RN, Williams SD, Cooke J, Ashcroft DM.
Prevalence and nature of medication administration
errors in health care settings: a systematic review of direct
observational evidence. Ann Pharmacother. 2013; 47(2):
237-56. PMID: 23386063 DOI: 10.1345/aph.1R147

2. Kavosi Z, Kharazmi E, Sadeghi A, Darzi Ramandi S,
Kazemifard Y, Mosalanejad H. Identify pharmaceutical
processes potential errors using failure mode and effect
analysis. Health Inf Manag. 2015; 12(2): 217-28. Link

3. Kang H, Lee CS, Lee J. Effects of temporal light
modulation on visual task performance in different
modulation frequencies. Lighting Res Technol. 2024; 56
(7): 744-54. DOI:10.1177/14771535241278366

4. Alyahya MS, Hijazi HH, Alolayyan MN, Ajayneh FJ,
Khader YS, Al-Sheyab N. The association between
cognitive medical errors and their contributing
organizational and individual factors. Risk Manag Healthc
Policy . 2021;14:415-30. PMID: 33568959
DOI: 10.2147/RMHP.S293110

5. Yang J, Alshaikh E, Yu D, Kerwin T, Rundus C, Zhang F,
et al. Visual function and driving performance under
different lighting conditions in older drivers: preliminary
results from an observational study. JMIR Form Res.
2024; 8: €58465. PMID: 38922681 DOI: 10.2196/58465

6. Sabzi Z, Mohammadi R, Talebi R, Roshandel GR.
Medication errors and their relationship with care
complexity and work dynamics. Open Access Maced J
Med Sci. 2019; 7(21): 3579-83. PMID: 32010380
DOI: 10.3889/0amjms.2019.722

7. Lin CC, Huang KC. Effects of lighting color, illumination
intensity, and text color on visual performance. Int J Appl
Sci Eng. 2014; 12(3): 193-202. Link

8. Aarts MP, Craenmehr G, Rosemann AL, van Loenen EJ,
KortHS. Light for patient safety: impact of light on reading
errors of medication labels. Int J Industrial Ergon. 2019;
71: 145-54. DOI1:10.1016/j.ergon.2019.03.004

9. Huckels-Baumgart S, Baumgart A, Buschmann U,
Schipfer G, Manser T. Separate medication preparation
rooms reduce interruptions and medication errors in the
hospital setting: a prospective observational study. J
Patient Saf. 2021; 17(3): e161-e8. PMID: 28009601

9 V) A slanbo ;0 (U1 5 Lesali «))) Zod g5 4w (s,
Lompd SO les Sz 5 S V100 8 Dad 5 Y
25 @bl Glp i Slibes nlple og S e
oS Ve g0 aiile JYL olidg, slacads ;o aigy
Uls> 3gme slp (BT 5l sl piia plo b o] Julss

el 5l (25,1 Gz 25 (S slaases

S A
o 5, 5105 55 5 ol 31l i asllns
@l et gl slalasl 1) ol sl
Qo S5, oo a5 ol lad baadl, oS v,y p 2l

el (3 L) 5SS ol5 o)l (sl TAAD) Sicsmly
ol 031il B> 45 50 o drogs g s Lallas iyl
Lol ca20 oo L (g par 9 ,5los Dot 5 (5 lNlg> slallas
0975 9 Abne (2lidg) Julid s sl (65 Slalllas

il 3 S0l ol it b a,T L)

DOI: 10.1097/PTS.0000000000000335

10. Aarts M, Rosemann A, van Loenen E, Kort H. Influence
of light condition on medication care in a hospital. 13th
European Lighting Conference, Lux Europa 2017:
Lighting for modern society. Lighting Engineering Society
of Slovenia; 2017. Link

11. Grant LK, Hilaire MAS, Heller JP, Heller RA, Lockley SW,
Rahman SA. Impact of upgraded lighting on falls in care
home residents. J Am Med Dir Assoc.2022; 23(10):
1698-704. e2. PMID: 35850166
DOI: 10.1016/j.jamda.2022.06.013

12. BianchiRG, da Hora Rodrigues KR, de Almeida Neris VP.
Emotional responses to font types and sizes in web
pages. Proceedings of the XX Brazilian Symposium on
Human Factors in Computing Systems; 2021:1-11.
DOI:10.1145/3472301.3484325

13. Bigelow C. Typeface features and legibility research.
Vision Res. 2019; 165: 162-72. PMID: 31078662
DOI: 10.1016/j.visres.2019.05.003

14. GolmohamadiR, Shafiee Motlagh M, Jamshidi Rastani M,
Salimi N, Valizadeh Z. Assessment of interior and area
artificial lighting in hospitals of Hamadan city. J Occup
Hyg Eng. 2014; 1(1): 47-56. Link

15. Samani H, Moradi AR, Moghadasin M. Comparison of
absolute threshold of read ability among ten persian fonts
in rsvp reading. Quart J Cognitive Psychol. 2019; 7(2):
121-39. Link

16. Zamani MA, Osqueizadeh R, Tabatabai Ghomshe SF.
Ergonomic assessment of Persian font typography. Iran J
Ergon. 2014; 2(2): 20-8. Link

17. Nie J, Chen Z, Jiao F, Zhan J, Chen Y, Pan Z, et al.
Optimization of the dynamic light source considering
human age effect on visual and non-visual performances.
Optics Laser Technol. 2022; 145:. 107463
DOI:10.1016/j.optlastec.2021.107463

18. Shamsi A, Peyravi H. Nursing shortage, a different
challengein Iran: a systematicreview. Med J Islam Repub
Iran. 2020; 34: 8. PMID: 32284932
DOI: 10.34171/mijiri.34.8

19. Kaida K, TakahashiM, Akerstedt T, Nakata A, Otsuka Y,
Haratani T, et al. Validation ofthe Karolinska sleepiness

| VBT limeo o oo 1) 693 ¢ clad o Colblingy (o kiteo Al


https://pubmed.ncbi.nlm.nih.gov/23386063/
https://doi.org/10.1345/aph.1r147
https://him.mui.ac.ir/article_11405.html
http://dx.doi.org/10.1177/14771535241278366
https://pubmed.ncbi.nlm.nih.gov/33568959/
https://doi.org/10.2147/rmhp.s293110
https://pubmed.ncbi.nlm.nih.gov/38922681/
https://doi.org/10.2196/58465
https://pubmed.ncbi.nlm.nih.gov/32010380/
https://doi.org/10.3889/oamjms.2019.722
https://gigvvy.com/journals/ijase/articles/ijase-201409-12-3-193
http://dx.doi.org/10.1016/j.ergon.2019.03.004
https://pubmed.ncbi.nlm.nih.gov/28009601/
https://doi.org/10.1097/pts.0000000000000335
https://research.tue.nl/en/publications/influence-of-light-condition-on-medication-care-in-a-hospital
https://pubmed.ncbi.nlm.nih.gov/35850166/
https://doi.org/10.1016/j.jamda.2022.06.013
http://dx.doi.org/10.1145/3472301.3484325
https://pubmed.ncbi.nlm.nih.gov/31078662/
https://doi.org/10.1016/j.visres.2019.05.003
https://johe.umsha.ac.ir/article-1-26-en.html
https://jcp.khu.ac.ir/article-1-3189-en.html
https://journal.iehfs.ir/browse.php?a_id=83&sid=1&slc_lang=en
http://dx.doi.org/10.1016/j.optlastec.2021.107463
https://pubmed.ncbi.nlm.nih.gov/32284932/
https://doi.org/10.34171/mjiri.34.8
http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.53208/JOHE.11.4.311 ]

20.

21.

22.

23.

24.

25.

scale against performance and EEG variables. Clin
Neurophysiol. 2006; 117(7): 1574-81. PMID: 16679057
DOI: 10.1016/j.clinph.2006.03.011

Flynn JE, Spencer TJ, Martyniuk O, Hendrick C. Interim
study of procedures for investigating the effect of light on
impression and behavior. J llluminating Eng Soc. 1973;
3(1): 87-94. DOI:10.1080/00994480.1973.10732231
Kazemi R, Choobineh A, Taheri S, Rastipishe P.
Comparing task performance, visual comfort and
alertness under different lighting sources: An
experimental study. EXCLI J. 2018; 17: 1018-29.
PMID: 30564081 DOI: 10.17179/excli2018-1676
Amouzadeh E, Zakerian SA, Osqueizadeh R, Rezasoltani
P, Samaei SE. The impact of different color temperatures
and sources of lighton mood and vision: acuity and color
recognition. Health Scope. 2023; 12(1):e128709.
DOI:10.5812/jhealthscope-128709
Sanchez-Lacambra M, Orduna-Hospital E, Sanchez
Cano A, Arcas-Carbonell M. Effects of light on visual
function, alertness, and cognitive performance: a
computerized test assessment. Appl Sci. 2024; 14: 6424.
DOI:10.3390/app 14156424

Choi K, Shin C, Kim T, Chung HJ, Suk HJ. Awakening
effects of blue-enriched morning light exposure on
university students’ physiological and subjectve
responses. Sci Rep. 2019; 9: 345. PMID: 30674951
DOI: 10.1038/s41598-018-36791-5

Hoyt LT, Zeiders KH, Ehrlich KB, Adam EK. Positive

26.

27.

28.

29.

30.

upshotsof cortisolin everyday life. Emotion. 2016; 16(4):
431. PMID: 26950364 DOI: 10.1037/emo0000174
Daxer B, Radner W, Radner M, Benesch T, Ettl A.
Towards a standardisation of reading charts: font effects
on reading performance—times new roman with serifs
versus the sans serif font Helvetica. Ophthalmic Physiol
Optics. 2022; 42(6): 1180-6. DOI:10.1111/0p0.13039
DogusoyB, Cicek F, Cagiltay K. How serif and sans serif
typefaces influence reading on screen: an eye tracking
study. In Conference of Design, User Experience, and
Usability: Novel User Experiences. DUXU 2016, Lecture
Notes in Computer Science. Springer; 2016; 9747: 578-
86. DOI:10.1007/978-3-319-40355-7_55

Lee JH, Moon JW, Kim S. Analysis of occupants’ visual
perception to refine indoor lighting environment for office
tasks. Energies. 2014; 7(7): 4116-39.
DOI:10.3390/en7074116

Chellappa SL, Bromundt V, Frey S, Cajochen C. Age-
related neuroendocrine and alerting responses to light
GeroScience. 2021; 43(4): 1767-81. PMID: 33638088
DOI: 10.1007/s11357-021-00333-1

Shahidi R, Golmohammadi R, Darvishi E, Aliabadi M,
Babamiri M, Faradmal J. Combined effects of ambient
light and color on cognitive performance and sleepiness
in a simulated working environment. Human Factors
Ergon Man Serv Industries. 2025; 35(2): e21061.
DOI:10.1002/hfm.21061

1P oY Hliwo oF oylous V) 0,90 «glad o Clblogy (w0 alxo Yyy


https://pubmed.ncbi.nlm.nih.gov/16679057/
https://doi.org/10.1016/j.clinph.2006.03.011
http://dx.doi.org/10.1080/00994480.1973.10732231
https://pubmed.ncbi.nlm.nih.gov/30564081/
https://doi.org/10.17179/excli2018-1676
https://doi.org/10.5812/jhealthscope-128709
http://dx.doi.org/10.3390/app14156424
https://pubmed.ncbi.nlm.nih.gov/30674951/
https://doi.org/10.1038/s41598-018-36791-5
https://pubmed.ncbi.nlm.nih.gov/26950364/
https://doi.org/10.1037/emo0000174
https://doi.org/10.1111/opo.13039
http://dx.doi.org/10.1007/978-3-319-40355-7_55
http://dx.doi.org/10.3390/en7074116
https://pubmed.ncbi.nlm.nih.gov/33638088/
https://doi.org/10.1007/s11357-021-00333-1
http://dx.doi.org/10.1002/hfm.21061
http://dx.doi.org/10.53208/JOHE.11.4.311
https://johe.umsha.ac.ir/article-1-972-fa.html
http://www.tcpdf.org

