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Abstract

Objectives: Changes in mental workload are related to performance and level of
fatigue, stress, human error, and job dissatisfaction. Questionnaires are simple,
accessible, and valid tools for the assessment of mental workload. Therefore, the
present study aimed at translation, cultural adaptation, and evaluation of
psychometric properties of the Carmen-Q mental workload questionnaire.
Methods: This study was conducted on 296 subjects (100 women and 196 men)
with a mean age of 38.59+7.61 years, working in industrial and administrative
sectors in several centers in Saveh. The process of translation and cultural
adaptation was carried out in accordance with relevant guidelines and included
the stages of forward and backward translation, synthesizing and preparing a final
version, piloting, and then final approval of the Persian version. Psychometric
properties, including face validity (simplicity and readability), content validity
(through content validity index), convergent validity (through correlation with
NASA-TLX questionnaire), and internal consistency (using Cronbach's alpha
coefficient) were assessed.

Results: The translation, cultural adaptation, and face validity assessment were
carried out according to related guidelines, and the text underwent some minor
changes. The Content Validity Index values for each of the items and its total (0.914)
were acceptable. Cronbach's alpha value was acceptable for all items (0.91) and
each subscale (above 0.8). Pearson's correlation coefficient displayed a moderate
to good relationship between Carmen-Q and NASA task load index.

Conclusion: The Persian version of the Carmen-Q questionnaire is a valid and
reliable tool for evaluating mental workload in Iranian society.
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Extended Abstract
Background and Objective

Changes in mental workload are associated with
performance, fatigue, stress, human error, and job
dissatisfaction. Questionnaires are a simple, accessible,
and reliable tool for the assessment of mental workload,
among which the NASA task load index (NASA TLX)
is the most widely used scale in various studies.
Carmen-Q questionnaire (CarMen-Q) for mental
workload assessment is another simple, short, and
comprehensive instrument that has been recently
introduced to evaluate, diagnose, and prevent mental
workload. Given that the NASA-TLX questionnaire
poses some limitations in completion and implementation
and there is no other questionnaire in Persian language in
this field, the present study aimed at translation, cultural
adaptation, and assessment of the psychometric properties
of the Carmen-Q.

Materials and Methods

This study recruited 296 subjects (100 females and
196 males) with a mean age of 38.59+7.61 years, working
in industrial and administrative sectors in several centers
in Saveh. An informed consent was obtained from each
study subject, and the Ethics Committee of the University
of Social Welfare and Rehabilitation Sciences approved
the study. According to Beaton's guidelines, the
translation and equivalence process was carried out in five
steps. These steps included forward translation by two
native Persian translators, agreement on the final Persian
version, backward translation by two native English
translators, agreement on the final English version, and
pilot study. After the final approval of the questionnaire,
psychometric properties, including face validity, content
validity, convergent validity, and internal consistency
reliability, were examined. In order to check face validity,
15 cases were interviewed about the clarity and simplicity
of items, as well as the possible equivalent of
unintelligible words. After applying users' opinions, the
final version was agreed upon in a meeting attended by
experts. Seven experts evaluated the content validity
through the content validity index by examining the
correlation of each item with the mental workload.
Furthermore, ceiling and floor effects were calculated as
other indices to check content validity. Convergent
validity was confirmed by examining the correlation
between the subscales and the total score of two
questionnaires, Carmen-Q and NASA-TLX, using
Pearson's correlation coefficient. Cronbach's alpha
coefficient was also used to check the internal consistency
reliability. The data were analyzed using SPSS software
(version 25). A p-value less than 0.05 was considered
statistically significant.

Results

Among the 296 participants, 196 (66.2%) cases were
male, and 100 (33.8%) subjects were female. The
translation, cultural adaptation, and face validity
assessment were carried out according to the proposed
guidelines and led to limited changes in items 4-8 and 25
for better understanding, improved readability, and
simplified text. The content validity index for all items
was 0.91, and for subscales was between 0.87 and 0.91.
Item 17 had a low content validity value (0.42). The

ceiling and floor effects were not observed for all the
questionnaire items, and the effect of the ceiling (19.9%)
was only detected in the performance subscale.
Cronbach's alpha coefficients were obtained at 0.91 and
>0.8 for the whole questionnaire and its subscales,
respectively. Pearson's correlation coefficient showed a
moderate to good relationship between the related scales
of Carmen-Q and NASA-TLX (0.30-0.53). A good
correlation was reported between the overall score of
NASA-TLX and the overall score of the Carmen-Q
questionnaire (r=0.52).

Discussion

The present study aimed at the translation and cultural
adaption of the Carmen-Q questionnaire into the Persian
language in an attempt to provide a research instrument in
Persian following Iranian culture to assess the level of
mental workload. By confirming the psychometric
characteristics of the tool, through the strict
implementation of the research methodology, a valid and
reliable tool was introduced to be employed in subsequent
studies. A novel research instrument should possess
simplicity and appropriate quality of translation to
prevent users' confusion. Therefore, several guidelines in
this field have explained the process of translation and
cultural adaptation. In the first step, this issue is taken into
consideration by the designers of the original version of
the questionnaire so that this process can be carried out
more easily in another language.

Therefore, the translation of the Persian version,
compared to the original version, was evaluated as
appropriate and usable in the Iranian and Persian-
speaking societies. The users of a tool are the best people
who can comment on the simplicity, clarity, and
transparency of the items. Therefore, in this study,
subjects were asked to express their opinions about the
items. Accordingly, some items underwent slight
changes. In most psychometric studies, the content
validity of the questionnaire is not usually checked in
other versions, arguing that instrument designers always
assess it.

Nonetheless, in this study, the content validity was
evaluated using content validity and ceiling and floor
effects. During this process, if an item does not have a
good content validity index, it can be removed from the
questionnaire. In this study, item 17 was excluded due to
the same reason. There were no floor and ceiling effects
in all the items, and the ceiling effect was only observed
in the performance subscale. It can be attributed to the fact
that subjects attempted to display a better performance.
Given that previous versions did not report information
about content validity and ceiling and floor effects,
comparison with other versions of the questionnaire was
not possible. The internal consistency reliability
demonstrated the alignment of the items in the entire
questionnaire and each subscale. In agreement with the
present study, all items and subscales in the original
version of the questionnaire, as well as the Portuguese and
Turkish versions, rendered a Cronbach's alpha higher than
0.7. Convergent validity results indicated an acceptable
correlation between the NASA-TLX and Carmen-Q
questionnaires. These results were almost consistent with
the findings of the original study. In the equivalent
Portuguese version of Carmen-Q, convergent validity




was measured using the Copenhagen Psychosocial
Questionnaire. Mental workload showed a negative and
statistically significant correlation with psychosocial
safety climate and job satisfaction. Nonetheless, it was
positively correlated with emational exhaustion, stress,
anxiety, depression, and neuroticism.

Conclusion

The translated and localized version of the Carmen-Q
in Persian is acceptable and satisfactory. Due to its
suitable psychometric properties, this tool can be used for
the further assessment of mental workload in Persian-
speaking communities.

Please cite this article as follows: Rafat Z, Mokhtarinia H, Vahedi M. Translation, Cross-cultural Adaptation, and Evaluation of
Psychometric Properties of the CarMen-Q Mental Workload Questionnaire into Persian . Iran J Ergon. 2024; 11(4): 272-282.




UMSHA Press

(099 ol doxo

J A

TYT-VAY lriio AFo¥ limo) F o bosis 1Y 093
https://journal.iehfs.ir

00 G b by Fwilgy Slwogas bl g Kb Gl 4>y

b b 4 e — 0 y5

T2 ly (ymio 7 F gyl Lo jues 7 ey 152

Olrl ol sloiz! cdls 5 (i5uplys pole olKAls  sagisTyl 05,5

Ol el sleiz] Coodls 5 L25ui s pole ol8ails sSole Slains S 50 «sholgmadnl g (st jlol 09,5

LN

Bl Jas (o)l 5 ol slhas oyl o S (i g 0,Shae b (203 5 )L Dl as i Slaal
axdlas cpl Bun JA aiiws o3 5 L o glp e g o iws ;o sl ol il asl e s o ls
el 9:5= )5 (03 ()5 )b Al (i) Sleogas (owyn g (S8 Lkl e

oo GBlomil 5 PAIB s 5 Siloo L (BT a5 V45 5 oils i Y+ +) i YAF slass canlllan oyl 4o 5 b3
ail8 030,880 ogles b o )3 S e paiz 50 51 g srie laid jo (el I L VIR
e g gl gy saez 5 Jlie Gl 5wl el b e Slacn Y L Gilhe (S 3 Gl g 4o
STy g olh s oled anl s 5 Dbl el (oled a5 sanT 5 0,5
Ren 2lyy dlgime sy amlis 3k 5D Igime oy (bls> 9 (Solw) sse 2y Jold 2l
092 (Elis)S Gl o 5l oalitnl 1) (F9,0 Slaas 5 (SlJI Sl aabiins p b (Simen G5k 5
& paitea D>l g 0 plovl osdizshae slacn Yl Gb 5590 2y 5 (Kin b slbnl o 5 il
Js3 JB 1NV o J5 5 learsS 51 Sojm (6l lsime 2lg; (ot polie 285 & j50 aslijs 50
Gy 09 Jod BB CIA 5150 Gelidans o sl g (1)) el US sl glog,S Wl jlade oy,
2o Glis SISl g 5:5=00)5 sl i o 1) 095 B g slabasly (g (Siaod
5k iyl 8l (L) 230,185 5 (5)) pine 615l 565 - 050,15 (a0l Ginm p o )l6 (G5 36 5 A
ol Slpl gassls jo Jwd

sl e zmimgly olsy (03 (bl ()5 Ll 1ojly wals

VESY/- 09 rallie el g ,b
VEYNVY - callio g,y908 gu,b
VE-YNVYY o by g ,b
VESYAYIVA allio ,Las! &y ,6

Sy pale oBAls (gl pad e celad
ol Bgass laes

L g5)t2.5cﬁ Lé)w 1] gm0 0y g
5 A pole AL (a5 095
Rl el sslotz ceadls
hrmokhtarinia@yahoo.com: .|

b5 4 55— imylS 83 (5 b bty miwglyy Sloogas bl s (Sim s Gl des 5 paote (o ly Lo jaes Lo (6l fa) (s, 1oLt
FYY-YAY ((ONNFY live;  cagisS )| dlma . o6

ol s golin als ol das sbxl wrgs el el
olol el wilgs o YU 223 15 Lo [#,F] So,5TL Saile o
9 3,8bee alS ol )0 g Sl lad (Kond (0550
15 6] sgs Jas olo)b
i koS g (b 5l (gote 22 (05 )15, (D)

Aovio
(it (Soguyd cuyial 4 Wl 83 I b i
Sols g Sl slalls lsl o s g Sy, slaca]
b oot bL3I 0)lge (pl &S olmilil 09l e (5590 500
L 03,5 5L (satge googaze Yo Sl pLSE o Shes
Wlgs oo b (g3 5 L[V 0] ol as e 558 0 Shee o 0

VO | VY b oF o led ) 090 « o0gisS ] alxo


mailto:hrmokhtarinia@yahoo.com
mailto:hrmokhtarinia@yahoo.com
https://orcid.org/0009-0003-1103-5655
https://orcid.org/0000-0002-5181-4894
https://orcid.org/0000-0002-4645-6770

322 Bl g (o)l (b @ 92505 (SAsb sy S0 5
mdlyy Sleogas Ll s 5 ol ol L ]
(Syse 2y, dlez 5l el i ol (PSychometric properties)

SLT )
o g0/

2 shila 5l 990 Sl slasi w92 ge slan YW b Gillas
Jges o lilas candllan opl yo NNA] sl GogesT Ve B F Jlges
31, VAP T s asdlas o)ly Ha Ve g olade ST
ssbas ogl L jgd )3 )l S e g AL (pain el
anfllas 3l VF+ Y Jlo jo sl ol S 5l Ly g Sl
Sobe by (Lo B0 B VA (o oy 0,81 59,59 slee [V 8] ia
slr ol Sl (o) by s s ol ol ooyl
Sae &y daio b gl iou 0 o Jeld g adlae jo oS L0
4l owylB b 5l gl S o as g0l )8l e Jlo & Jilos
axlas ploxl 8 b ailas oles ol saalal b asdllas yo &8 i
ol aLsldS LS addllas 5wy ools ki 1) 09> b e
Ceadhs g (ot le pale olBiils IS gaieS |, yolo sdslllas
2,5 9l (IRUSWR.REC.1402.032 351 o5 L) _cloz>|

b, /p/
550U g0l

ALY Oy g Loally gug, 1) 55-000)l (el s s
aw ez 0 a5 cal Jlhe YA Ghls ael gy cpl ailes S
sblols (s V-) (cognitive demands)  oslis slalolas
emotional ) able slalslis o Jlsw Y) (temporal demands) b
performance ) (o, Sloe  sblols ¢ (Jl5wY)  (demands
S ke 5l Ui bagwly wilad 313 (Jlsw O) (requirement
plad jo el (Ao ¥ g Al Y oy V 5 e (gline 4y ¢)
IA] ol 5L (23 b soammslis 5YL (5o pes o lge

Sl (540 iy
@l ) oSes 5 (Har) ols 1) WSOl oLl

b slolis (effort) (5 am i slls a8 [Va] wiles 5
slale (physical demand) S 5.8 slolss (mental demand)
5 UL 4 (performance) o,Slee (temporal demand) b
Qg g0 B0 yed Voo e 5laS coul (frustration) (5o ,g5
G ol el el S 5L S 4 pls dazd )]
o olede o) 99450 (Shmmlie b e 5 203 o Slital ulido
Ry S o0 Bl oyl Ll cudld ol 4y s a5 1) o]
el oaB B3 3550 sln (Sis slope bl GBSl L
oS A2 5 oledia (50505 50 000 ol (G55 (5008 oy bl
Olod «@ly p3 a5 sl Vv e 5l )5 oo 50,03 b 2l VO

5:5- 00,8 gaeliGi ()b (gaZs

o wlio aiws aw yo 223 )5 )b ob) slacSass [V el
I Sisdansd 5 oo Ses (G0 anas)) oB)5sS
skt 03l (6 gl Sojslensd slamliia Coge 7] 0,5
2 Ll LE] el )5 e ST mub 4 5l e g polae
Slagisy b Ygame b)) (soSlee 5 (Suiglsnid slomliie
Sygo oddbigel ayglnal g s Sless Gaelalloe
el g 998 o0 SIS (HBly Glacasdse jo b))l e &5 355 0
g5 Jdoas opdleas [A F] 0118 o & j50 alKislesT Ll o
69,8 sl 5 Lo I L 4 lap sl oy (2STy go5ed )
5k erbd jsba (6l S3slsnsed Jleme @ il )3l )0 5e
Lol ass oos Dbl (228

Vx| el 25lig, slojle 23 15 L as bl )
Sowlie ol s o ailo (ad sla wlie L o] (5 uSeslail
ol 3105 5,3 )5 0w 515095 slalnl ol [V ot
DN 12t cgges s L8] @ ls oYL (o3 U5y oS oo
el Jdoay o VYV F] s o s )0 g ol Judovigas jo0
DYT Wiy 5l g b a0 s JoB YU
Cooper-) -5 wbie (NASA-TLX scale) S5l 5-Lub
Subjective ) cwd )5 L obj)l by, 5 (Harper Scale
~Lb ol el sass slezs (Workload Assessment Technique
slezel LB 4 (valid) joixs (sensitive) ulus )15l WSSl S
ol tsle W N ] cal 15 e L b)) sl (reliable)
L;me,iojm 6‘)‘° u‘éb Lg)lf slo=e 30 Qi J...o&- 50979 g
ol (factorial structure) s, ksl ols, o8,k 5 Al el Jos
o haid Il ol ey, sl Sy 5 canl sais anls
il onl a8 ol Tyl LAl ol s cy p alKiulojT (slo Lo
an b1y g3gamme oe bl | el (Sojd b Ol puis b o
IAl s o L Q] o, Slas

o y3 a8 ol swas s 1l (CarMen-Q) oS- cye 1S
ol el 63,5 sl 1) T (Rubio-Valdehita) Ly ally sag, ¥+ VY
el oals >l slazel LB g jiee ool Jig, 4 g0d 5L
L xSt 5 (et lp plol 5 (A0d5) obsS e
[A] Ry NP RETIWE 6&5

5o eolaiwl 80 Gl mbs fog LSS 1 plsebl (sl

plxl deyers nl o o mls sawlie g @it slo,gusS
Sl eonlpls sl 5,0 (il 5 SELS Y, Clallas
Aoz Wi oo Cotno S50 Sbj 4 S Shxex 0 0l 5l eslail
oS oluTl i mizman [VF] ol 69,0 13l o] (Kio s sl
adllas ool Gun Lyl Sgs sy L=l (reliability) LU,

VPV lbwn oF oylos )Y 0590 cc0gigs )l alxo | YVE



OHSen g by a5

S g ddw ] g

e sy oo n Sl ea s (lio (B2 p0 iS5 il il
OB S S b jlas 0 V0 5l i aS S y90,0 5 05 o0 Sl
1ol b S o o iyl s 4 1) Jilas b iSTas (g0 ye
Iyvyl 3,15 3gzg oS g Caduw

90 (Fluwor
ElissS Gl o amslons 5l gyd Glaed () sl
Jade ST UVE] ws solitul gl § (olidie ) (S s sl
B Inl 59,0 Slawen sl +/Y 51 YL #lig S Wl oo

Ivol coil Jgud

K Vs,

9 oo s bslden; Gn (Kwpd ooyn )
A5 gl e als) (SISl 5 52500 1S (sl
G0 Lid <[V g +f+ (S 45 Waline iz >
et cbagie glabal, coaims i /B¢ 5+ IYF ey eciends (glalal,
VD i 5 ssd cglabyl, soammoplii /YO 5 +/d)
e 3l oS zen Sl (658 Sl labal; gosimslas
LY5] S o osliiul (658 ( Stasnd o olgicar T = + [0

6)[07—),114'7'
Sloiie sl Jlore Sl 5 (oSike Jols shoogs Ll
lp b oslitul (A slapsiie lp 203 5 Syl 5l 5 (o5
s lps EeS Gl apo 5l (g Slaed o)
Oy (Shpd o 3 sl sy Slped G (Smper
YO 555 SPSS 133l 5 51 oolisal b Laools g Lol 5JUT o ool

A iy pad B a0 aosls (saen sl (5l S g 0l plel

sl
wiged Slpogas

Voo g Qs PRIY) BT La5 VAP oS esS 1o 485 VA8 oy
s YAl ol S s 5:55lie g Widgy (0o )0 YYIA) il ,a5
Ll e 52lo 09 JL VNV Ll layl IS gadle 5l
JLs YANE o YVIFAL ol s s aslllas o oS eS b LB o
sl 00l N Jgaz 48 o oge;] sinogi el cledlll o

28 Gl 5 oz y

@ogmme Slpsd (Ko 8 Ll g ez anld (b e
(e Silwosls g oblg> Senpy s Sy 6l g C8 5 O g0
w0l Jlagl aoljinoy 5o 59,050

5 €p s s Olaseai Wb o sl F wnl e )
A 5o Ty gz plad g 05K (Slodzry Sloraal il (oo )ls

DAl cat 65 b JS asls

i y8 Gl g Az i s

(BEATON) 50 Y0 b allae (g3lw Joles g oz 5 0l
)18 5,0k by sl w3 yxe 90 sl [V P ws plonil al> po ety o
o ol ) T il LUl 55— e lS bty b 45
S 60,by Loz e g e e b (landr )3 5 95y Az
SIS Gloz e 51 (S (ol a9, ez 5) W) B8l &) ades
S5 il 50 )0 09 (S pole (gte (hex S s 20
4 ol pole by hls p2 e g9 1) ead el (o)
sra> boglad> g0 (Gie 4 g) dez ) wails Sy cwdS
oot LSy 9 b Bl5 a5 S5 (50,by0 ez e g (lade
s S ol 5 b Sl e plotl ey o ol oz i
Al ol gy dez i (gdine) 4 (cmwbio CoiS (gl A4S )8
by cd,S 5 a0 LLasl 4o bl anlllae o ases ol
Iy 055 sl las aS ol asulgs ol 8l 5o )5 oy aslsl mbs el
(oo 9 OYlsw 09 ool g ol (y0g S0 LB 5js0 o
oyl Sl L S oly esgash olalS Jlas! ol
JeSS bl o (sladoos) obigS slaslas ;o asl iy
o Oled (@ly jo Al (pl ik Lol g 0dpu el sy
Bg $ipe )

b lander (b s 03T 50 olnl5 laylss Jlosl 51 ey
ol 6‘)—.’ olj_é‘ )Ja.» L Gubis é_il.e) Ls.....li;‘ &S o ladone
s Lyl 5l s Sl Lualy sers, il casl iy Lol
LgWLOMw)JGWGAW@L&))wDPJJGJAS
Gl 9 S Jpog 5l o (o)l g5 ST LB Ll
Sleogas plo b)) G e gal> o gly (ol ol
s oole] (e,

ol Cleogas
loizo o115,

S 9) paaie Cda LSl o Al ol et
ldlyy A 90 (slady Sullagy edige S 50 Censagis )
oS 0s calsm o bl 5l cd S 13 (I wb jaakie i
L L el e (Relevancy) qog bas e o)l 1) 045 slo b
oo Sl Jol slany 35 ez 55 el ol 3 (103 (5,15
Lol el Lo (V) o)l sl a4 ks I (V) cans
Q(F) el Lo 1o SalS Jlgad 5 «(F) 8o 5L il 4 (Sl
(Content Validity Index) lge olg; (a>ls ¢ upm 0S ol
&S glaasis slasy gewds 5l Bausell 5 Waltz g, wlol 5
dwle Jlaaste JS slass piog 00,5 Qi) F o ¥ gai S
Sl e Jsd BB polie oY 5l 5YL ety polie [Ye VY] ws
Ivy o] as s s

YYY | VY (Lo oF o)ledds ) 090 039Sl alxo



5:5- 00,8 gaeliGi ()b (gaZs

(N =Y48) Lo Soge;] Sl Fge Slaseie Lirogs jlol ) Jous

(Hlze Bl yzl) puSileo (o) slass Juecs
YAIOR (Y/5Y) - (L) e
VR (YY) - () L5 saile

Voo (YYIA) FEES
- Sl
VaF (FFIY) T
VaF (FFIY) & '
Voo (YYIA) S
VY @IY) ol )
£ (1 0/0) whas
¥E (VD) P
ko398 Sl
VEY (FA/-) oty 5
0F (VAIY) sl alas
¥ (/) G
AY (YVIY) 5y .
)
YAF (VYY) ol

ol Gl lgime 2y, Slaie VY V] ws wul asb iy
e ol eVl L sllae a5 oe ool VY (o leds

A g A i oy p
C ol Bl 5 ¥ I Sl oyed ST aslllas ol 5o
b oY omly sope 8315l soyo IV Lo aSiul @ 4295 L 092
013 5500yl (saaliiany slapnl S5 slp S ST cailasd §
oy EaSESE L Sigee S almlil orizes 0t
Mool S (gl eilaid S5 e o0y ¥ aS | aeli sy STas
VO 5l i we3,Mes (wlido ) )3 el audd ond 55 G S
Cawd 4y |y iSlas (g0 e (a0, 14/Q) Bauses b 5l as,e

[Y\‘] Sl S9>g Y- ).v‘ 9 J.;‘oé)j.l—

900 Fluwar

AN s sty sloe] IS (sl tlissS sl ey
b ple oo 0,8 des 5 (ble o Sloj o SFUD ulidie s Sl
Shaar (goaimolis a5 del G 4y fA g /AT < AT ¢/
o9y Gl 3l pl o (sl Flig S ST lade 09 Jou3 B Gy
L5 ) gonias i &5 g -3+ b +/AD (godgama o oy i
@ 0 (P < ef)) Cal JS soped b o] el coie
b bwlpa olapnl (wlian) jo 50 5 lap J5 o aebiiw
(¥ Jgaz) el Jod LB 1 39,0 (Gl 5 0l S0

1Kot 15,
G Gl (IS (50,05 9 Lo ulida ) (Ko ol
b sl 9 5:5= 005 (saebitun p ondisleJolee

Al oolail yiiog meds sl €p S

Sle bo«oyls g0l il a5l cpe Jri> O el 0¥
2 Sl oyl goly (s (53,5 Co e 4 5l e Ja>

A8 el el iS5 (g ) plae sl v & el o ¥
€S oyl (WS con ilgd) cud axivn jlxe o>
Sl e il e oS I ABgo g plae Wb o )90
(Ko Sl s ol leg) 0 s ol Slone (slagles
Al 2ol €S Col il (g

RUSSI ST U X C VI ROW [ R CaCoow SAAPCH I
N e Oile b €aigd o ppn (T b (It oo 4,280,
P2 Ol b (s oo 4,250 G55 (o o5 Cal VL sua,

N5 oamo il slaaady L cdil o> slra A o] j0 0
awlgml g aligal ladady IS > e Ol 5l €S oo
Gy M) wlios i o) 5 K Jelse b oS il
A ookl Jlsw o med sl «(0) e 0

7 0955 Li pilis (oo S slra YO o] o
o &S Canl 3L e Jad o ol skl ools 51 oYL
s ookl €p by b 4 1) @ledbl 51 YL

o 9 St Bkl Jles Chde o a8 S50 G-
68l 6l ez 5 izl g, 4 woled jo a5 Cul (550 s,
B g0 s wiiiwd Slalllas ;o el iy (g00sS JoST a5

lyizo 215,
Slrs 1N Ll bayss S Gl lgme 2ls) a3ls e
boply i @o,8des 5 Gloj «ible (oLl ulida
Slsione g, 1 sl J3s5 L1545 055 -1 5 < /AR = [4+ (o JAY

VoY (ybiano oF oylas ) 0,93 sogissylalo | YVA



OhlSen g by |05

(hole Jobos 51 3 SVl (G950 Sluad) asbiins p (59,0 S g bl JJUT:Y Jgur

Cronbach’s Corrected Scale Variance Scale Mean if 1
Alphaif Item Item-Total : peo|
h if Item Deleted Item Deleted
Deleted Correlation
- IAFA ./yay \YAIYS £4/FA P o N[ S Y PP I SO PR
JIASE < IBYA YYY/A O+ IYY il oo sduzms el 33l wieils e LIS Y
< INPS SJFYY VY /OA O/ Y sl o cilitee (sloa 5 e Sl o a5 aiejls e Jad ¥
- IASY NG VY IPA 0+Iv0 s oz Slowaas Wb S Cils> plas 28,5 i o b e F
- IASF /£ WYY O/ ) S S pake |y 5ol ledlol 5 2ils oS ol 5LS e ot 45 D
1 5lre slaylo; 51 yiden oilgs, cod coiS IS aid lae sl oo £
AP NS V£ deIYY ol e slacles | e el o 5 a5 plae i o
o5 ol yal (g (Som 3 Olads ol ol lej) oadymss
L osewds @,5b A1 S8 s aS wil, e YU cosas IS Ce Y
- IASY -9\ f \£aUp - 00V } A o 4t 15,0 S R S
g oo e ed ]
b ol Kad cils 5l aialgsl 5 anliogsl sladidy S o cdél A
CIASD <IFVR YA /04 b-IVE OSSR S O TR TR OEER T o s
(OhlSen (505 B> Mie) wlon i )15 50 500 ulge
- IASF NI 2 \YeloY oY S Bz |y )5 s O g 0 illi ged oo A
- IASF by V5400 o158 gd e Jees e S Sy ) ¢
- IASO /4. YY) O+NA )13 g0l s 4 LS e sy alnil ) )
AR JSVE VEANY O-/f- ol g e sl iyl ol 4Ll IS YL ez b4 Y
“IASY IYAY RATAR) O/ ) 392y ol slp gl e Jad ,3 Y
- IASY Yeq VYR8 fa/5f o2y bl slageal b i 3 N F
- IASS SIEYA YYY/F FA/A0 il aals gom s Wiy o cpo Slalarsl N0
S0 SSewds aS Sl Sl U il LIS o 2\ F
- INoF Y VFYIAT b-IVY e HBL 1800 g it 0 Ji
N o
“IASY JAYY VY[ O+ IVE 25 healyd 1) olit sl st g K ils oo Sty (pe NV
NEYY /-¥a VEAUVA O+/FA S o et 1o o5 A
- IAPA IYYY \YO/PY O-IVY 338 oo 5 (g yliwgs w0olgils) plsasd Lalg, 5 p)l5 14
“IASY YA \YANY Fa/5A 5,08 355 6ol Scgias po Jad 45 Y-
AR <100V V£4/v4 YL Al Slawz Llda g p)ls wad (Sws oles! XYY
lgios Loyl 0, S0 4S o KYPes oMbl 4y olads 0 .YY
SIASY N3% WA/ MNF Sy o0l 005 550 45 S 237 SMN ol
NSO - £04 VYAV fa/a8 ol 48l ol SleMbl a5 Coul 5Ls e Jad 4o XY
NIR L IYES \YO/AT o1 338 oo il Ly (e (55, (sible L5 5l e S YF
AR - IOFY YOI Fa/aA ol BB 4 1) LI 5l YL a a5 ol s oo RS 40 YO
AP -/f44 YYY/AA £4/3A RO Rt TS SN PR IR ot £
1, slos S el 4 oo oz Sl ol g alosl gl YV
< IASD JIFYY WA B+IYD iaand s s sl gl dl
oS Gosleex
ol sl (Swd oles] o s 1, 095 &5 55, 85 YA
SIAS¥ SOV VY /AD b+ IFA ST oleoleoe plel o9 98 o, s
S s
- [AFA Y- \VO/- A O-/Ff 3,035 oo 3T ol dles 3 oo 5 ¥A

yYva

| IFeY Gl oF o lows )Y 0590 (09995 | adxo



50 Al o &S b Cads Yl loay eSS j0 oS g i Sl o)
Sl o yes QAL ES 18 5l )3 VAR (53 Shee ulidio
PN Egoge cpl bl Sgmg hhu I g Biles gl Caws 4
Iy 055 0 Sae 5l (650 @iy Wilos )7 gxw ol 84S ol e ()]
ol 1) 6 5YL (g0 JA 040 axgs oyl 4 b ases 158
390 50 SleMbl L3 slaaseus 5iSt a5 bslsl Lol asles S
@S samlie wilod S5 (5135 A5 g a1 5 lgie s plox
s g Sl ol sty S50 (b b il sanlllas

2 ekl g Llyen 1Sk @l (9,0 (Slaad (o) 5
ol el b gnan Xdgy ol 52 )3 9 aslifwn JS
Do laalidia s 9 loays plod 55 bty ol (sa5us 5o
e oyl yp Bi & ygo 45 45w A 51 VL Elis,S Sl
3 omizmed [A] WS o Ty ol L el LS slls b Wi
bgi 5:5-00 )8 sosdisilaolas abin y JWn sases
5 Mestre Lawg S5 asud jo 5 [V o Ken 5 Meltem
ROWE PV N 2R AR I NI AP TR S | ISP ) I UORS
o ;5 ol piole ganllas b b Lol o 5 laazdly oyl
w2 5 l5ome sy )0 w0 oS 39 (ol L Y soyled ol yol>
aaliion n 311 0T Olsioe 5 0l Gaseie (9,0 (Slod (s 2 50
S,5 Bd>

b gaabiiny Jod B (Stpe |Sea ol bl
Ko (2lgy 9 0lo lis | eu5-00)5 el s 5 WSOlJIs
50 () Dlyes Gl (Kwopd upo (Lol gadlllas ;o 0i 0yl
ooy 9 oSGl (ped wldien; 5 asliie
Ll e whbeny s VYLl sS-oe)5 L
2 eV L ply 5S-00)5 oo Shee ulibey 5 SIS
2r 950035 Sloy el s 9 Sl Sloj ol 25
&8s wlido ) g (Sl G-l (@IS ol o o PV L
Lol (F0y55 e 9 (BUU ulidto e )0 IV L ol 0250508
pld 9 <YV plyp 05-0a)8 Gible Gubdien; 5 S JI S
DS IS Dlped g 00g yho 4 Soo5 5.5 00e)l5 o wlidio
G jo [Ken oy, () Ken g Mestre gasllas ;o .ol oot
bt oolital b 9:5=00e )5 (JWn soadisilu Jolae
Gabaly ooy Gl 5o el oal onpin SeaST BL )
S (S5 65 et ol mealie b 9S00 S Slad
5 EeilSly, el g el (b9 Sles (bl
odprmin (Fratd o Shy (Jle Oleea) 638 sla S
olis o loj g ible clalolis gl |San [Liel a5 sy oud
3 i U L ol (Average Variance Extracted) (il ly il
ol 92 b (205,15 L Gl g, a azg Lo plas ]y /0.
9 e (S (Lid cols; g el Bl eleszl Sy,
b )bl Slogine 5 Cute (Sipn 5 05 )5 )kl jloline
5 S0l (Fordl bkl il gible (Ss
LyeTols plasly Soges

5:5- 00,8 gaeliGi ()b (gaZs

“./5)‘54 )Ua.ul 45)5.|aul.o.(b ] 005 oo»—l\“ de} B k}“S)lJ‘g_;'
s 4 Lo sla e s 55 Jyed BB ol waiens ol o
Lsd""l‘g)“"*‘)" wlﬁo 61)10.@ &‘5) LSOMOQLLU aS el ool

5:5-000)5 Gl sla e ) (Siwspd Glime li Y Jgaz

oSl g

L ooldo )

T Ol ooy L

Y 95— pos8 )

oIl

P<ofee) - OY Pt o3

P<efee) < [fY 6‘3)5“[*“-‘ 6&5

P< o) -IfY Slej Slej

P< /o) Y 6o Skac s

18

P<ofer) .1$8 wible i

25

P> /-0 < s Syl

> o IV b

o ol 5

P<«fee) < [OY J5 g0 08 S5 g0 03

-

—o30,5 (gl iy (Ko ,8 Gllail g dez 5 adlllas ] Gun
s odlainl gl g Glilpl S B L @llae g (o)l b5 2 925
sy Slusgas as &l s 4 aslbais 6l b
ol o b ol o oolaiwl o luilbisl slacpYuul8 5l ¢ gaaos
29 Jol bl 51, 5,15
9 )05 ol g ool Il Sl o vpe sla Sy 5l (o
ol @l pgo b a il ol Gaer 5 canlie CulS
Olial g S (oo azgi (ol e (oLl (Jol pu5 50 £905e
(ol (S Ol 5L WS e S5 a ]y 93 3 Cules
9 de P oS (pd WS by (g wix glle  mall
LYY YAL 0,5 o &y50 o], S0 by a3l s5leJoles
ol i b anglie 1o ow)lB (saus (sdoz i e ol jo
5 Syl s> o colaial LB odelawsds Il g 09 conlio
I8N0 L S b 92S-0e )5 sl iy $i92 (2,
5 Cd S Oygo bl dssle Sl sloanles aiiuilyi oo a7 g0l 8l
plos sl @l el 5l solass jo 3¥ Sl Jlosl L el
&ls) ey 5 285 Sgo ol paiz o Sld (aaie
oS o Gyl AV VL el s 5 g WoaysS JS (sl T
cdeas VY ojlads il cide opl o sl Jgd BB gams
59 b Bl Aol iy 5l dgioe ol (el lade fog b

VFe¥ lbmn oF oylos )Y 0590« cogigs )l alxo | YA



OHSen g by a5

28 el o )b ()b 4 5:5=50)5 (85 ()5 Sk (gasl i
9 g Flozl Cdls g (il pole olKails iyl sl
aolllne S sy iz il 20 ol ol 1l e e |

5 Olezyie g Ghegh ;o BaSeS,L I, Sis g pad dlje

&lo slai
2)las 0929 adlie o o8l S ad a5y cellan (ol o

OB W g g
wlails &S i dllie (gangs 10 s jeboay Bain g sden

W ol

Jo8 o8l el z )l ragh 5l eiog bile a5 yley yo ausils ol
I gl ples 53,5 JroS5 |, lalT 2yl o3 caslllas g9, )
Sl g ciSuoly pele oRiils WS gaieS |y Liogh ol
el 03,5 0l IRUSWRREC.1402.032 )51 o5 b elois]

S ol
otz Codls 5 casuilys pgle oRiily Jlo ol b pol> aslllas

Gl 00 ﬁl:u‘

REFERENCES

1. Schwartz A, Gerberich SG, Albin T, Kim H, Ryan AD, Church
TR, et al. The association between janitor physical workload,
mental workload, and stress: The SWEEP study. Work.
2020;65(4):837-46. [DOI: 10.3233/WOR-203135] [PMID]

2. Zare S, Hasheminezhad N, Dehesh T, Hasanvand D,
Ahmadi S, Hemmatjo R. The relationship between mental
workload and prevalence of musculoskeletal disorders
among welders of Tehran heavy metal structures company
in 2016. Journal of Biology and Today's World.
2016;5(12):218-3. [DOI: 10.15412/J.JBTW.01051203]

3. Kamari Ghanavati F, Choobineh A, Keshavarzi S,
Nasihatkon AA, Jafari Roodbandi AS. Assessment of
mental workload and its association with work ability in
control room operators. Med Lav. 2019;110(5):389-97.
[DOI: 10.23749/mdl.v110i5.8115] [PMID]

4. Tao D, Tan H, Wang H, Zhang X, Qu X, Zhang T. A
Systematic Review of Physiological Measures of Mental
Workload. Int J Environ Res Public Health.
2019;16(15):2716. [DOI: 10.3390/ijerph16152716] [PMID]

5. Khandan M, Mirshekari F, Koorsani E, Mosaferchi S,
Koohpaei A. Subjective workload and musculoskeletal
disorders among workers of a manufacturing company in
Iran. Biotech Health Sci. 2018;5(1):e13599. [Link]

6. Longo L. Subjective usability, mental workload assessments
and their impact on objective human performance. in IFIP
Conference on Human-Computer Interaction. Springer.
2017:202-23. [DOI: 10.1007/978-3-319-67684-5 13]

7. DiDomenico A, Nussbaum MA. Interactive effects of physical
and mental workload on subjective workload assessment.
International journal of industrial ergonomics. 2008;38(11-
12):977-83. [DOI: 10.1016/j.ergon.2008.01.012]

8. Rubio-Valdehita S, Lopez-Nufiez MI, Lopez-Higes R, Diaz-
Ramiro EM. Development of the CarMen-Q Questionnaire
for mental workload assessment. Psicothema.
2017;29(4):570-76. [DOI: 10.7334/psicothema2017.151]

@l i glrog,S 1S ob s pol> gaddlhas o
5 99l Slnl aels 5l e gounles L5 3 oslanal
S50 hole moldl 1y asdlas (6l ppess a8 les cass
5 olsy Sleogar pljee b)) adlle g8 LIS
s 51 5 53235 gl oyt b 051 sl (Kim 3 BLbad
2,5 zlmal

O ) el 005 olpen 5 Slacadgase L oasllas )
Codgasme 4y dgi b aS 0,5 o Ll 4SS ) 4 )lg8 oo g dgasme
25 SIS b i sloog S 4o anllan plal IS (il
D95 De oo 3995 ulls (6 pdyewen U tClla Bgmg Dglae
Slacadgazma 5l K00 (K 5 (e sloghys b Ip sanmlia Sl
Gl 009y anlllas

&5 4o
o5 lasog g odddaz i (gt alllae (@l b Bkl

@L.. ol gllas g (iducols, 95— e )57 23 15 b gadli i
JB1Sen 2y, 5 90 Sl dgizme Sy, 5500 25y (o2
b M el s 5 s sl 5 ol

19309 g SiS
b ool ) (bl IS (saebibly 5l a3 S pol> (aslllan

Tlyy Sheogas Jbj)l g (Saeyd Glbail ez lsie

9. Charles RL, Nixon J. Measuring mental workload using
physiological measures: A systematic review. Appl Ergon.
2019;74:221-32. [DOI: 10.1016/j.apergo.2018.08.028]

10. Cain B. A review of the mental workload literature. DTIC
Document. 2007. [Link]

11. Rubio S, Diaz E, Martin J, Puente JM. Evaluation of
subjective mental workload: A comparison of SWAT, NASA-
TLX, and workload profile methods. Applied psychology.
2004;53(1):61-86. [DOI: 10.1111/j.1464-0597.2004.00161.x]

12. Gawron VJ. Human performance and situation awareness
measures. Crc Press. 2019. [DOI: 10.1201/9780429001024]

13. Ghanbary Sartang A, Ashnagar M, Habibi E, Sadeghi S.
Evaluation of Rating Scale Mental Effort (RSME)
effectiveness for mental workload assessment in nurses.
Journal of Occupational Health and Epidemiology.
2016;5(4):211-7. [DOI: 10.18869/acadpub.johe.5.4.211]

14. Longo L. A defeasible reasoning framework for human
mental workload representation and assessment.
Behaviour & Information Technology. 2015;34(8):758-86.
[DOI: 10.1080/0144929X.2015.1015166]

15. Lu C, Hu Y, Fu Q, Governor S, Wang L, Li C, Deng L, Xie J.
Physician mental workload scale in China: development and
psychometric evaluation. BMJ open. 2019;9(10):e030137.
[DOI: 10.1136/bmjopen-2019-030137]

16. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines
for the process of cross-cultural adaptation of self-report
measures. Spine (Phila Pa 1976). 2000;25(24):3186-91. [DOI:
10.1097/00007632-200012150-00014] [PMID]

17. Li G, Buckle P. Current techniques for assessing physical
exposure to work-related musculoskeletal risks, with emphasis
on posture-based methods. Ergonomics. 1999;42(5):674-95.
[DOI: 10.1080/001401399185388] [PMID]

18. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford
PW, Knol DL, Bouter LM, De Vet HC. COSMIN checklist
manual. Amsterdam: University Medical Center. 2012.

YAV | VFeY lome oF o leis 1) 090 (09395, alxo


https://doi.org/10.3233/wor-203135
https://pubmed.ncbi.nlm.nih.gov/32310213/
http://dx.doi.org/10.15412/J.JBTW.01051203
https://doi.org/10.23749/mdl.v110i5.8115
https://pubmed.ncbi.nlm.nih.gov/31659995/
https://doi.org/10.3390/ijerph16152716
https://pubmed.ncbi.nlm.nih.gov/31366058/
https://www.researchgate.net/profile/Alireza-Koohpaei/publication/323826427_Subjective_workload_and_musculoskeletal_disorders_among_workers_of_a_manufacturing_company_in_Iran/links/5aacbac6aca2721710f8ac58/Subjective-workload-and-musculoskeletal-disorders-among-workers-of-a-manufacturing-company-in-Iran.pdf
https://link.springer.com/chapter/10.1007/978-3-319-67684-5_13
https://doi.org/10.1016/j.ergon.2008.01.012
https://doi.org/10.7334/psicothema2017.151
https://doi.org/10.1016/j.apergo.2018.08.028
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=7367184a149e20107188cbaaf034fcd3c3b241ea
https://doi.org/10.1111/j.1464-0597.2004.00161.x
https://doi.org/10.1201/9780429001024
http://dx.doi.org/10.18869/acadpub.johe.5.4.211
https://doi.org/10.1080/0144929X.2015.1015166
https://doi.org/10.1136/bmjopen-2019-030137
https://doi.org/10.1136/bmjopen-2019-030137
https://doi.org/10.1097/00007632-200012150-00014
https://pubmed.ncbi.nlm.nih.gov/11124735/
https://doi.org/10.1080/001401399185388
https://pubmed.ncbi.nlm.nih.gov/10327891/

19.

20.

21.

22,

23.

24,

25.

Hart SG, Staveland LE. Development of NASA-TLX (Task
Load Index): Results of empirical and theoretical research.
InAdvances in psychology. 1988; 52:139-183. [DOI: 10.
1016/S0166-4115(08)62386-9]

Waltz CF, Bausell BR. Nursing research: design statistics
and computer analysis. Davis Fa. 1981.

Dychawy-Rosner |, Eklund M. Content validity and clinical
applicability of the Irena Daily Activity assessment
measuring occupational performance in adults with
developmental disability. Occup Ther Int. 2003;10(2):127-
49. [DOI: 10.1002/0ti.181] [PMID]

Lynn MR. Determination and quantification of content
validity. Nurs Res. 1986;35(6):382-5. [PMID

Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL,
Dekker J, et al. Quality criteria were proposed for measurement
properties of health status questionnaires. J Clin Epidemiol.
2007;60(1):34-42. [DOI: 10.1016/.jclinepi.2006.03.012] [PMID]
Souza AC, Alexandre NMC, Guirardello EB. Psychometric
properties in instruments evaluation of reliability and
validity. Epidemiol Serv Saude. 2017;26(3):649-59. [DOI:
10.5123/S1679-49742017000300022] [PMID]

Robin K Henson. Understanding Internal Consistency
Reliability Estimates: A Conceptual Primer on Coefficient
Alpha, Measurement and Evaluation in Counseling and

26.

27.

28.

29.

30.

5:5- 00,8 gaeliGi ()b (gaZs

Development.2001; 34:3, 177-189. [DOI: 10.1080/0748
1756.2002.12069034]

Godwin M, Pike A, Bethune C, Kirby A, Pike A. Concurrent
and convergent validity of the simple lifestyle indicator
guestionnaire. ISRN Family Med. 2013;2013:529645. [DOI:
10.5402/2013/529645] [PMID]

Kempen GI, Todd CJ, Van Haastregt JC, Zijlstra GA, Beyer
N, Freiberger E,et al. Cross-cultural validation of the Falls
Efficacy Scale International (FES-I) in older people: results
from Germany, the Netherlands and the UK were
satisfactory. Disabil Rehabil. 2007;29(2):155-62. [DOI:
10.1080/09638280600747637] [PMID]

Yardley L, Beyer N, Hauer K, Kempen G, Piot-Ziegler C,
Todd C. Development and initial validation of the Falls
Efficacy Scale-International (FES-I). Age Ageing.
2005;34(6):614-9. [DOI: 10.1093/ageing/afi196] [PMID]
Meltem AK, Yavuz M, Kuglkoglu MT. Zihinsel is yukinin
Olcimu: CarMen-Q olgeginin Turkge'ye uyarlamasi. Yasar
Universitesi E-Dergisi. 2020;15(60):675-91. [DOI: 10.19
168/jyasar.708357

Mestre CP. Adaptacdo e validagdo do carga mental
guestionnaire (CarMen-Q) para uma amostra de trabalhadores
portugueses (Doctoral dissertation).2021. [Link]

VoY oybiano) oF oyl ) 0590  ogiosyl almo | YAY


https://doi.org/10.1016/S0166-4115(08)62386-9
https://doi.org/10.1016/S0166-4115(08)62386-9
https://doi.org/10.1002/oti.181
https://pubmed.ncbi.nlm.nih.gov/12897896/
https://pubmed.ncbi.nlm.nih.gov/3640358/
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://pubmed.ncbi.nlm.nih.gov/17161752/
https://doi.org/10.5123/s1679-49742017000300022
https://pubmed.ncbi.nlm.nih.gov/28977189/
https://doi.org/10.1080/07481756.2002.12069034
https://doi.org/10.1080/07481756.2002.12069034
https://doi.org/10.5402/2013/529645
https://pubmed.ncbi.nlm.nih.gov/24967324/
https://doi.org/10.1080/09638280600747637
https://pubmed.ncbi.nlm.nih.gov/17364765/
https://doi.org/10.1093/ageing/afi196
https://pubmed.ncbi.nlm.nih.gov/16267188/
https://doi.org/10.19168/jyasar.708357
https://doi.org/10.19168/jyasar.708357
http://hdl.handle.net/10400.1/18142

