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ABSTRACT

Introduction: Complex sociotechnical systems, such as automotive industry, require a proper macro-
ergonomic approach to design and implement the work system at micro-ergonomic level. The purpose of
this study was to develop and validate effective macroeconomic factors to improve productivity, health
and safety of employees in the automotive industry based on Holden & Karsh model.

Material and Methods: At the first step, relevant documents were reviewed, and then experts were
interviewed to identify macro-ergonomic factors. The identified factors were categorized into four groups
based on Holden & Karsh’s model. In the follow-up phase of the study, then, the content validity of the
factors was calculated using Delphi technique in the form of an expert panel. Finally, validity acceptance
was assessed using mean content validity index, and agreement between experts was evaluated using
modified kappa coefficient

Results: 28 main factors were identified and categorized into four subgroups, including personnel, unit /
department, organization and environment factors. 19 main factors were selected as the effective macro-
ergonomic factors to improve employee’s productivity, health, and safety. The content validity index and
the modified kappa coefficient were calculated as 0.901 and 0.90, respectively.

Conclusion: Macro-ergonomic factors identified in this study can be considered to improve employee’s
productivity, health, and safety in the automotive industry. These factors can be used as specific context-
based criteria for an ergonomic evaluation in the automotive industry, or even be generalized to other
industries, organizations and companies.
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1. INTRODUCTION

Workplace ergonomics is one of essential
component for creating a healthy and productive
workplace. In the automotive industry, workers
are required to perform physical, heavy work;
as a result, work system must be designed using
macroergonomics, and then this design is
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transferred into micro-ergonomics. The structure
of macroergonomics analysis consists of empirically
developed analytical models that examine the
effect of three main elements, including technical
and social systems, namely the technological,
personnel and external environment factors, on the
structure of the organization’s work system as the
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Fig. 1: Development and validation of macroergonomic factors based on the Holden & Karsh model

fourth element. A major objective of this program
is to improve employees safety, health, and
productivity by coordinating micro-ergonomics
and macroergonomics.

Given that in complex technical and social
systems, many factors affect people’s health and
safety, it is necessary to consider individual,
workstation, work environment factors, even
factors related to people’s social environment.
So far, no study has examined or validated the
context-based effective macroergonomic factors in
this industry. Therefore, this study was performed
to compile and validate macroergonomic factors
based on the Holden & Karsh’s model.

2. MATERIAL AND METHODS

This cross-sectional study was conducted in an
automotive industry in 2018. For data recording
and general calculations, Excel software was used.

The steps of the study were as follow:

2-1 Identification of macroergonomic factors
affecting industrial productivity.

2-2 Classification of factors effecting employee’s
performance based on healthcare professional
performance model (Holden and Karesh,
2006)

768

2-3 determination of macroergonomic factors
affecting productivity, safety, and health of
employees based on the Delphi technique
which comprised 5 steps:

* Formation of a team for implementation and

monitoring of Delphi method (5 members)

* Selection of a panel of experts (15 people):

* Conducting unstructured interviews

* Conducting semi-structured interviews

* Analysis of the wvalidity of identified

macroergonomic factors using content validity
ratio (CVR) and content validity index (CVI).

3. RESULTS AND DISCUSSION

The factors obtained in the first round of the
semi-structured interview consisted of 37 main
factors. Then according to the opinion of the expert
panel, 28 main components were conceived to be
essential. The content validity of each factor was
quantitatively measured using the content validity
ratio (CVR) and the content validity index (CVI).
Finally, 19 main factors were determined as effective
factors in increasing the productivity, health and
safety of employees. The average content validity
index of these factors was calculated as 0.901, which
assigned an acceptable score for the acceptance of
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Table 1: Content validity analysis of macroergonomic factors related to productivity and employee health and safety

Macroergonomic
factors

Subfactors Necessity Relevance = Simplicity Clarity

And And And
Specifity Fluency transparency
Demographic characteristics 0.73 0.93 0.87 0.80
Anthropometry and physical abilities 1 0.93 0.93 0.93
Psychological characteristics 0.47** 0.67 0.60 0.73
Expertise and knowledge 0.73 0.93 0.87 0.87
Related t 1
clated o personine Degree of professionalism and level of skill 0.60 0.80 0.80 0.87
Career and professional relationships 1 0.93 0.80 0.93
Favorite task 0.87 1 0.93 0.87
Job satisfaction 0.47*%* 0.87 0.80 0.80
Physical characteristics of work 0.87 1 0.87 0.93
Time aspects and sequence of work 1 1 1 1
Related to the Job content 0.60 1 0.93 0.80
unit/department Work stress and workload 0.87 0.93 0.87 0.93
performance evaluation 0.47** 0.73 0.87 0.80
Level of automation and technology 0.87 1 0.87 0.93
Macro ergonomic interventions 0.73 0.87 0.87 0.87
Employee participation 0.60 0.93 0.87 0.87
Organizational priorities 0.87 0.93 0.87 0.93
Organizational and management structure 0.47%% 0.73 0.67 0.73
Related to the
i1 %
organization Opportunities for advancement and career 0.33 0.87 0.80 0.87
development
Resources and costs 0.60 0.80 0.87 0.87
Reward systems and recognition of 0.33** 0.80 0.93 0.93
personnel
Training provided 1 1 1 1
Physical aspects of the work environment 1 1 0.93 1
Physical layout and deployment type 1 1 0.93 0.93
Organizational atmosphere and culture 0.60 0.80 0.93 0.93
Related to the
environment Social norms, extra-organizational rules 0.20** 0/60 0.73 0.67
Quality and customer orientation 0.20** 0.73 0.67 0.73
Work-family balance 0.60* 0.80 0.60 0.60

**Factors that were rejected by experts due to CVR being lower than the acceptable value (0.49).
*Factors whose CVI was less than the acceptable value (0.69) were eliminated.
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Table 2: Macroergonomic factors affecting productivity and employee health and safety

Macroergonomic

factors

Subfactors

Demographic characteristics
Anthropometry and physical abilities
Personnel factors Expertise and knowledge
Professionalism degree and skill level
Career and professional relationships
Favorite task
Physical characteristics of work
Unit/department Time aspects and work sequence
factors Job content
Work stress and workload
automation and technology Level
Macro ergonomic interventions
Employee participation
Organization factors =~ Organizational priorities
Resources and costs
Training provided

Physical aspects of the work environment
Related to the

P, Physical layout and deployment type

Organizational atmosphere and culture

The value of CVI including the average CVR of the remaining factors = 0.82

S-CVI/Ave value = average of I-CVIs = 0.901
The average value of K coefficient of the items = 0.90

S-CVI/Ave. Also, the kappa coeflicient of each item
was higher than 0.74, which indicated an excellent
agreement among experts. In this way, the final list
of macroergonomic factors affecting productivity,
health and safety of employees in the studied
industry was obtained.

4. CONCLUSIONS

The results of this study are fundamental,
practical, and valid and can be used as a reference
for evaluating the macroergonomic climate in the

[ DOR!00112251807140112451]

0.73 0.87 0.87
1 0.93 0.93
0.73 0.89 0.89
0.60 0.82 0.82
1 0.89 0.89
0.87 0.87 0.93
0.87 0.87 0.93
1 1 1
0.60 0.91 091
0.87 0.87 0.91
0.87 0.87 0.93
0.73 0.87 0.87
0.60 0.89 0.89
0.87 091 091
0.60 0.84 0.84
1 1 1
1 0.98 0.98
1 0.95 0.95
0.60 0.89 0.89
0.82 0.901 0.90

automotive industry and even other industries,
organizations, and companies. Certainly, more
studies are needed in the future, so the validity of
these factors can be investigated in other industries,
organizations and companies and studied with
more accuracy and with more accurate validation
tools.

5. ACKNOWLEDGMENT
The study was founded by Tehran University of
Medical Sciences (TUMS).

Journal of Health and Safety at Work 2023; 12(4)


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1 ]

VAR-VOY Oladw 1161 oliums) /1€ a)laib /1P sla )05 oyl § Cablsgy aslibing

3l g Wb Juo g (o (09995 g 5o (S 1 oTB (o yLiis! g (g
Silwg 1095 Caino U 48 (9 590 antliane

Ty (ool (o iy sl dowallane (5599 dozxo Sool lodw wol> ' cogllio Jole ! Lad Lo,
Ql)'.‘.| acljgj g;“"f la5l.c olKisls sg')..i)‘..\.e‘\ ouSlisls “_g‘d.é):> W‘J.Q) (eI oj)f !
Ol e« omsb Gl paaianlgs olfails lio  cwdige saSiails |
Olnl QA5 095995 )l S5 5 w53 Glapians ladlo T
Olrl Ol 5 95093 oyl <8 18 cdanome g Cublage (el a3 T

VE N/ N S g, b AP/ VND 28l o 2o b

oxis =

o555 319,5 e e 9,859, o wiails gl 095 milio (gzred odizm (Slaiz] (8 Sl 1odie
5 o9 aelllae (ol B s SeoogisS )| 5 Kool o (b ol gileosky 5 IS pr Ak Sl
2 09y09% Caivo )0 (LSS el g Codls g (55305 Gl 0 50 (SeegisS g Sl (sl i o Lsl
Ao )5 g e Joo el

Gub 3l oemes 5 Dlaties Sl eoliiul b Seagis lg Sbe slo Sl il ol aslllas jo )l (g
F brgh G ol guadel 09,5 oz j0 5,15 ole Joe el g 0ol e (5 5 L A lae
sy als Lgie 5l Caledyd 9 08 dalons a)oiSB plgime oy oo ST jleslinul b g (5 5>
Olaaxic Golad 3l (o 2b)l sln eaidol LIS o 5l g (2w jliel nd Gl plsime
0,5 oolasl

Slosbs i Aoulaly e Jim p b Lok o SagisS g Ske (sl )5S B 0g 5 05 o yo oS ol adlgn VA (s slila aiSly
OB 3 S50 SegisS g Sle (sl ygiSB lgreds (Lol )eiS18 1] Zaled o il (mi el g wingy oo
lgize (25 Al bawgie Gizmen wad llog S 5 ez ol SIB 0 QLSS (el g Dl 5 (5590 02

Aol G 4y </ g +/A0) (o 5 4 oMol LIS oy g
5 wobal sla, sl Glsieas ol oo 1) SagisS Jlg Sle (slo)iS18 ol L aslllas (ol (glaandly 15 S aomid
Wl oo Jalge cnl ol Bl LS IS (sl g uodl <l )l 5 (590 02 (Rl St 9,995 o y3 00 (3l o2
4 50 it GlacS )b g laglolu g mlie (S g 9,095 Canio )3 SengisS )l (b))l lr (2 e e

Sgdaid 5 S
(950 Ao 9,085 Cirio i SagipSyly o slo, o515 353 OIS =

amazIomi@ums.ac.ir 4s\5e Jytums sdicum g5 Saig Sl Sy


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1]

Ceoyd G5 Joe j0 s slin] Colos ((ages
Calo, 5 895 pos )5 jLid iloganad 3 (5,135 5k
ol cwl i GMas SISl SYNST IS
S a4 bawe Dlac SISl OS] cbS lg o
b e slaixb gy g Samd Jeles 1 AU
O e 5o caslie (b 05 (plply () bl o
&4 5 b len 5 b Saocawl Ll (li8l el
sm ol Ssdise Gygese 5 b Zaldy Grals ol
Gollliwsl ;o Seesist )l F5e loasly (giluosly
Mo Sgager g ] zals 1o Wiy oo cilises (5,18
(V) A S (5550 0 il 3] g gilow
3 SeegisS )l sladaoly 595 by el al L
3 5= Soags g See ol oo wilgie ) lame
e g =0l )5 )5 i) SO 60,8 (b
5 Pl Caz 90 o 5l - Seasist o Sle o
axlllans g0 —0iS o oS5 i 4 Sldas sloas],8
sleizh (B Glapiuen Guonls (M) 98 18
0559y S el (gilug 093 mlio (yezmen oz
JESly S g Pk sl (505355 5l9,5 Lo oy
ol wilies Seagist )l 55e gl & (b ]
a5 5 ams e i) ale 0S5, S gogis )l 00,
Db (09355 )19l (sliwsl ) 1o (s09355 515,50 45705 )5 0
Sldes ;o )15l Glgreds Seegiss )l Ll L wul s
(el (1) 0,5 L8 solatulsge S 8 (5,
o eletzl - (8 s 3,509, So (o055 )l5 S Lo
Jold &5 Sl s (Hyb 50 (32 4 SOl &
O bl Jlie ly, 5 )5 pis oS (A0
aSepl g ogdle ail oo Sl58le 5 - ludl 5 il - L]
Cbil 6l e anlB S pegisS s Sle 2,50,
I N Gl
Sl () hae (Jiwn (390955 S el
Sl g wles oyl s Jolss 9 g e g gilojl
Shelos sl oo 5l (o5 5 (09395 g S e Sl 25
S i ol pare aw SIS o adhasngs
e 325 (S 5PPST s 2 Jol - eloizl g (8

11€0) olus) /1€ a)laids /1P sla )5 (ies) § Culblagy aslilnd

ohBas g has Ls)

doddo =

S 08 5 G Cunioo 53 (00988 )| (B
bl 5570 So 4 (o535l DSl 5 (1) 998 o0
S8 g ot has )5 Jowe po soladl 5 (ol sl
oGS5 o 51 a5 sy s o 515 )]
lanze pails, Blas o ( Sy gloanse Slals
bl 2815 b (90,00 G335 OLTS cal
A7) el @33 18 axgin,90 Slow> oo,
b cwlie Jod (2hb? ple (Jid (cog5e ) Cranly
Goy (Ghinilys g il b aS a5 (5 sbas ccunl « 515
Laye SaagisS )| b (1) ail als 6,5k i
Laly cnl 50 g 009 lio i )3 (ot altns )15
Sosbar 5 SeegisS )| slaghsy szl s s
Soxs S, 5 Lais sl glabws Glaiear Wl
29 ol g () 40 (Fape amiiyd 5 S5 S
Ol 30 45 9,095 GBALS g (sl ohga dlis ()l
i 5 (b By Wl )5 S e S
hb o ol 5 el Coenl b wims b
Orzes 9 )5 plxl B I e ;5 SeasisS)
A Gl 5 Jad e 5 0y anlp 2l
() oyls oz 1B

Lo e 9)395 Cunio o0 485 O j90 Slles i
e sl jlige Slles ;0 5 039 JLige @
SIS S Jold piton Sldes (nl 05l (oo plsl
9 95 Jlesl b Cwwd > 0)lge (S 50 g 0092
38 )30 (Fp g0 Geizmed 35l0 o ) ol e il
Soibil Il o 5 cansliol oo yzesy b ol yan 4
WS il el ool Sas 0, el
0) 055 (WRMD') IS & bgye Sdlae Sl
sl oSt BLS?) suscecVLI [T 4 L5 o sl (7
Obe ;o 5 4 baye Dae oSl glacaw! a5
Vb Hlel Jelice plo b annlio o 55k0g0 (LSS
SHLaplsy lulyd ol pepdle (1) wms e lis |,

1 Work-Related Musculoskeletal Disorders
2 US Bureau of Labor and Statistics

Vvp


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1]

05 § osle Jas  35ae (60305)19)SLe (sl)oTS(s (aim)lIc] g (33953

olile jo gleasly jo ol 8l ag5 iyl 13 gl g
5 S fazly Jalse 3l o nlpln 5 aites it
Sz slolapone il Gglsy il lesl Jlse
e 1hE Slesle sloasl p g bowulow 5 sloxl g
ozl (25 e S0 093 agia bagplejls
ol sty S o el slotrl Ll 5 ol
St o Shes 3 5o Seasistlg S le slayeSlE Jue
eSS &S (Jib ©jgen |; oloys g ceblagy v
Slo,gSl S ygon o 3 10 S5 4 Sas 1 ]
la,eSl ()5 e axly sla)giS 02
JB I3k o5 85 o0 )R (2l Lo 5 Slojle
e oo JoSid |y cenl Lod 0 Sles Jow plos oS
M)
Fleizl g (B lapiare o Sl @ 425 L
sl g Cadlo (59, Jele wizx b o Lo oz
3 Glaegemme rile plpln wans JIAE 50 ol 8
Lyt sl oo 5 (5,5 (slo,5isla o 45 alge
SlaysiS i s S Leme 5 58 o5 ol o
b i el ol o5y 115 0 1, 831 eloinl baomo
69 Sloogasr & azgi b slo g (pl syl 4y az g
L adhio 2 y0 ol elazxl 5 (So3elesS Jolse
b, 551 cpl aslllas ol 5o el Sgliste Wl oo (5 )9S
elS acgazme (B0 b (ulply el oad (g3lo oo
el 00 b SeegisSlg S le sl iS L g L Ll ]
ol g Sl 5 S50, S35 e Sl LS
2 ilizee Jelge 3B b3S ) liies |y 913
oy 4555 ool 0 53,
2 SangisSls Sl slaygsh 3b 4 azg b
Silugyog Jp (Froml 5 Cdlo 5 (55000 5B
el g Giluosrg pegaz )3 sladdllas 929 pue
ko (ol 55 e (SeegisSly Sle sla )T (i
e liel g (o o il (] p aslllas cal o
O 95 ola Jae p (Se SeegisS g Sle (sla g

w230 (G5lwg 08 Cais 4o

yvp

Slay Jelge Ko 2 Jeloe (o9 (slad > 4z o) Jow
=loizl Jelge) abgy e ()5 Laos 5 (g (oloiz]
rais =g (S ¢ (Si2 8 ¢ ool o S50 ] e solad]
wibes Glosler ()8 plans UL (S e e (Lo
6 Crpiiw ileKialon o] Lol Goa g (V1)
S Slp oP85)le Sl 5 (09305 g S a0
) sl SIS eodlas 5 o] s 900
P8 2leysSl a6l (0555l 5,5 e slaoe
o Lol S50 QLS (sreal g Ceodls 5 (6590 e 38!
Olpear ) (kS oo plg oo oz o 5l a5 w88
55 Lol Sl a5 (17) dbalas Joe ) 10, ol diges
o idi g Cawlow lislu j90 ol 5l Jlge S0 0l 81 L
ol 5 lles iy dasme (oaal 63
shle as OF V) )5 ps Jow Vil
Lo dagideiss g Jlnl ¢ wlby ol sla s
ey Joo sl Slojle bulps (S5
e Jis gy o 23 G2, S B lylo a5 (VP V0) )8
() L (B Lo (59095 w5
'SEIPS Joo ¥ ail e ailby 5 Slojle >l,b
5 LIPS (lojle )8 sla,eSl glls a5 (1Y)
Sl o Slee Joo 0 bl oo laore g by a5l
G Joo onl &5 A (loys g cetlage o 5o
695 5L 88 el L ) (eleiz b (8 sl
&S o oo OV) SEIPS Jow 5 (V9) 5L slapiinas
(2,9 slom slayest (oo ol ol slayese
(Slojle laygiSh waly [)5 phapm sl )g5l
o Jae ol com 53 bbice 25 L (gla, Sl
AR 5 Jeelr 35 5 gale Joe 5 SEIPS Jos
L) eletzly (o8 Glapiues (ol slo,sS 5 009
ez & J5) Siletann jsbas 5 Sdly (Gopends
aS i85 g ale Joe 35 e 50 el oold glz 095 4o
S s o32b o SEIPS Jua §l 455,51 esia
O oo e lg 9l 5 Shos L iy Jelge 5 o3

1 Systems Engineering Initiative for Patient Safety

1161 plams) /1€ a)Llaid /1P sla 15 ilaa) § Cublagy aslibod


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1]

[axls sla,gSt cs0 3 sla,giSl &0 po 51
R B e 5 Slojle slayeiSl (65 pitann
| ol e Jie ol 45 oIS 5y s 5 505 0
SR Jyy =) i bl adlge ez 5o (ad oo JoSis
olesbe Y (3595 abg) (idu axly -V (oo
($Sod) b V(b daayy; da il (l3)
ol Gas L oaS (@l i o wbw (slois]
B sl olyen €SI Giml g cdl 5 (5590 00

YA A eals

Ol e SagisTl 5,5 Te (5lo) s e -
SoiSG j oolizwl b LS, Ceodls o (ol (5550 140
il

S SeegisSlg Sl (slayeSlE s jslaieas
S5 (S  ral 5 ol g 590500 38l 5
b silwosly b3 Jorlpe ©ygon s

o gy Sl g gilwooly o (5SS -
V) i 0 5 USitie sl 5 sjlwesly om cliel
ol b Sl Slobiul Ja5 ) pagisS )l jluiils s
V eogisSyl il LIS 58 Y (g y50 e 5 (50585 )]
oLl 58 ol lapius Jotue bl IS 585

ALY (614'.9)"’ ‘—M‘J-Q) J?M

olaaiie fy ol -
09,5 9o 5l JSaie (B3 U cadlas ol yo
E3030 ol 35 Byo oS o3l i 31 Jyl 09,5 taing:
SRl 5y oLl I g aimils agh 5 asllls ol
Ll s 05> (nl o JUd ol Kaegh izen
o &S paase g (o ol Jold 55 ped 09,5 aiad
23 GRRgR g (Bpiod akle Sl oo 5 )15 Al )l
9 Olpde 5 a4z gy (idg Ao ()
G304 9 Sy Ae)ys 4T 9095 o (Jliw e
W bl wals el el g sl g

12 Delphi technique

11€0) olus) /1€ a)laids /1P sla )5 (ies) § Culblagy aslilnd

ohBas g has Ls)

B rey =
wrbie & ety WA Jlo 3 a5 il dalllas
Sl £95 518 pdy plonl (55lug 095 Caio S5 0
‘_515 ul.....ul:u 9 osls u.u 6‘;7 9 00g) ;def 9
s plool ol 5 o ool ST J53le s |

wibee oS O)son

S50t 0 Ape Soapist lo Sl (sl 55 Lol -
wolio
b SangisSfySle (sl si5T6 il gy ool o
e oo o S g ¥lie o 5l e §l soliz
«SeogigS )l 95l sladslitny g ptne (Siig Sl
oanline SuST 5l ool b 50 9 99250 Sgupe (slo Joe
30 3szge SledMbl 5l oolatwl pues § azlas
Jolts Slallle 500 d an anlllass yge Cerio
I SeesisS )l 55 abexsl (susle 5 salS wlals
S 5 le slaie " S S sln 5
Psloirh b St T SogisS )l g)SLe sl
slagiy, « "5 laanlp T8 slapiunn
lodas 5 " SeegisSl 55l sladoe g0

ye

09 O

0 it 3 Slae o polusl Lo, 55T guiaicls ~
d,..'o » Js‘ c\.l_'>).n )| OMTWQAJ GLQ)DJB

Sy Sle sl 53515 e o) 5,5 5 ol Joo
y oleys g Sudlage Jrwyy )0 (id o Shee 5o S50
i 4 S ) ] a5 85 S Sy

1 Macroergonomics

2 Macroergonomic Factors

3 Macroergonomic Methods
4 Macroergonomic Elements
5 Sociotechnical Systems

6 Work Systems

7 Work Processes

8 Productivity Methods

9 Macroergonomic models
10 Improvement models

11 Model of Healthcare Professional Performance

vy


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1 ]

)5 § g3l Jss 1 (T8 (60305))SLe (SL)0TSLS (,am)lic] § (33953

olaasin Ju Slasie ) Jgoo

" Sl gl 5

A g ol

' Sl gl 5

VA o e ol g S ol S
U

3 elis i Abs 5

M el wi )l ulis s

Al Slse ol IS

'Y HSE o)l b )ls

A Al g lad o cblagy (owlid )l
C pde

- a5l g sl cetlage (ol S
)

b o955l )l g o (oulit)ls

s 59yl 5 (glad > Cdlagy pwlids )5

55 6553

2 29555 ) 2l 5 Sl puslids IS

v o5 sl

\o 5 29555, oS b SGilSe (61350
Sos0xe

sl bzl da dlas -

5 sl o9 amlas 5l Jols @l s pslae 5l o

ol (sl 5516 55 e sl 5515 gl s
o5 oy b ol iamods (sl gxS i Slalllas )
sloadlie n5 Ojsotr 5 Baili Saes 1o (siluesly
adlge Jlz Hled o dsliiw  opl o bgo ainel s Lol
IR lasl st o gl sleaddie 55 Lol
5 i 5 o e U ol b g
ALl LS el 5 cdle g 59000 SRS
o awlgs elacl 5l anlicon 31 50 imen oS
S 50 S WIES 3)lge 5l e (53)lge &S 55,0
a ‘d.fasg).o sloadlse ) ;‘ Q’l‘ » odle ¢ aisled =\."|)|

4 ABw a0 g GApeed (O LQOT Sk

YVo

Slgh Sy
3l e Jptoc it r
A s Jgtne ol S ¥
o (st Jois ulid)lS 6
Stz Jgtune b5 #
S g o) v
C“““")"‘P o u*:s) A
i ity 1
S el 5 gl Jotew \e
2555, SIS sl Y
Ay ;0 olRails yuyde g Kighy -

255l

oSl olecin gac '
oBisls selecin gac I

axg b o) Jgaz z b 8 3 51,8 V0 el Sopla
Jo slac! flacas wsnils a5 g e slo 5 4

A5l ol

dio, bzl 8 dlas -

Sl oo 5 5L Jlsw b laslas al> o cpl o
S50t 2 P 08l 95k slayeser el
-\ :A.L:.::- )Le‘.'> 3o obé‘ cs"‘*"‘ 9 Ceadlow 9 us)-w
(3855 waiebg) (o ozl =Y (e ol 3 oo
Lxe -F (ol dodayg, do i oilgd) lojlw -V
slasl 51 Sy y0 oS alo Sl 5 ol ad)5 Ly (slacl
WD3,5 laie 995 IS g A 5 yaadt A Az b
20,5 S gle S

1161 plams) /1€ a)Llaid /1P sla 15 ilaa) § Cublagy aslibod


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1]

(CVD) lgzme oy, pals laakio oo
ol 2 (039 2ly 5 (09 00l (05 bogrye LSS,
bgiyo jlre lp Jbo joba) s ¥ oS b
sl by o b () s bogsyo gldais 5 052
o 55518 «((F) Cansl Loy SalS 5 (F) ansl Lo o oY)
lgzme 2y (ALl G g wiols 18 b5l 500 1,
1250,5 dwloe ¥ dlolas 5l eolizwl L (CVI)

23030 pai 4 53 Al A4S Slaadie sl G

CVl = Y dolao

Obaiadic S slaxi

L gl g VA aei (To o) o), o 7 olS o
Slosges dnogs CVI 6,05 ol o oot 5 pds sl
HESE sl <V =0 /YA Ll g0 ol 0 pes ST (VY
Loy slp same Jlgw 5 Sondyge 5 2ol Jlais 00
JESB sl Ve 5 s y0e 02 CVI ojes ST
ol Sy e 50 50

rhaw ;0 CVI (0,51 casd @ 5l Ly cdms al> 0 40
Slyos wSiles bl 5 (YY) CI-CVIS) o1 o
J.s§.4 6L€b)9,~Sl5 (7S-CVI/AVC) @‘9—*’“ &‘9)
SYL g /A% 0, (Vo 8) ' STy Cdgy .u0 )5 ale
(VY) Slosges dnogs S-CVI/AVE s pds 11,

&y 0ol Pl (Kappa) LIS co 1o 5l colysyo
ATY) ol oolaiwl laasis Gglad 38lg oS b))
SIS e @l it Lot ice po Gl s
el Cowd @ ¥ aolae ool b Lo

£= {ﬁ}*(os)” Y alsles

Olaasie slas =N

sy wl oo by 4 45 Jo slael slaws =A

oals

4 . Hyrkas

52 Item-levels Content Validity Index

6 Scale-level Content Validity Index/ Averaging
7 % Polit& Beck

11€0) olus) /1€ a)laids /1P sla )5 (ies) § Culblagy aslilnd

ohBas g has Ls)

o] s 5 2ol ) Copmd LBl 428,55 1,5 (Lsogs
aaps a1 ags Slalgaioy

o bolid KeogisSlo S Lo (slo) 5B 2l ) sl -
ool @S omin dslitiwy > e (nl o

ol s (Ll (S Jole ey 5 alas mls
Orize 5 p9d 590 dlas & 4z b oS Sledlbl
dalitin y &jgots (D) 5 gilwesly w25
290 590 4 Jiy slacl i slaxl b cal s 4 ol
RS 55 ol (slo,gi5lE 5 5edli e
il Sz (olse Sl So e 50 e 8 Jol>
ea 3 plaatie IS e I dyise )
Gegi Sas g 5 S ol lpl Glgie (Sialos Gl
S (2L 50 el (nl BE8 (lp D ede
(CVDP)lgime oy, pasls 9 (CVRY) gz o5,
(o g 0 Al (6ly anlllas ol jo ol oolail]
solital (VAYD) aig¥ Jow 5l (CVR?) Igime o5,
aw 50 oyl 5l o o Joe ul o (7)) w8
P (st Ll 0k ¥ sysp0) | ol
&S Jo lacl o)1 aalyo 8 3 @glad 4 (5 9,2)
Jsert & azgi L wings ol s, €550, aniF &

0 (g5l o5 ) dolas 5l eslawl L CVR

CVR:%
n
2

/ Y aloles

€G9po? 1) 155 ol oS Sy slasl 5l goluas
W238,5 olaald
Jo slacl J5 slass m

slawi Sl 4 axg L Lawshe Joo gbo
Sade J8las il oo ;5 V0 gl cpl jo laasis
il oe +/FA (o pdss,e0 CVR

1 Content Validity Ratio
2 Content Validity Index
3 Lawshe

VV¢


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1]

05 § osle Jas  35ae (60305)19)SLe (sl)oTS(s (aim)lIc] g (33953

O3 oo ol zls 51l samlie BB Y o)les
0,5 o Lil b3 o,lse 4

632 Sleogas 4 bgyye a5 ola S o jo -
5 e Slowr lagaiily 5 s yess ]
Ly, @l Gl 9 009 slad Az il
@ arg b by (o9 aDles g0 (sld> g (dad
sl g e g g0 RIB Gl B
Seop Al )1 S sanecals) o Ja y (SSLS0S,
FS25) haisyee jlade nj (g isg Sl e o
IRCIVRPITIV-IVA & BN CRVESIR VN PPV S SR A & B
Iy (Jod 0y0d a5 00l SO 152518 90 550 40 loume
Sy lp B 3 5l g ol ools S5 Gloeisgs wio, gl
b 00ld ez 5 e ekt 0,5 g L] (Jsd L
oo GlyeiS ( Jwny SISO, sloaanie
oyei 25,556 Gl OV gz cnloszgl ailey L
A0,8 Bis JShe slo,eiS1 cad ol #dly JouB

Seo5sS g ,S e slo,e58 CVR alrs o -
X392 (S3eliSS g adnlog) (A faxls b LL3 )| ys o8
5 ey g Sl sbbasz G5 (b sleaaxio
Ol 4655k 5 )8 sl ( Jad lgioms IS s
) Jo8 00 gmlagl gl 5 (5909355 I eolici
S0 aSull o, Slee Sbj,l S Jg 0,5 2ék o
o105 b Jssd @l O 53 5l oazma 5 05y (Js8 550 4
RVRSU - R PP F SPVA 1 L OUIS| PRV N VWG vy || W0

Ol ur Slojle Gla,eSBE o o -
Slosle lacaglsl (LS5 &8 )l «SingieS g Se
5 Sasoe 3 Sl ega o banie 5wl
CLil 5 sleygSh Glsiea sadiadl) slabjgel
(Spe g Slejle Sl glayes Jy el
5 Al lapiues g SEpin g Ay slacus
OB 3 g sazme (wyp 0925l i 5l 02,85
s G e slapS o

Seagis )l le layeSl G p Selesy -

\A'AY

D9 o0 dumline LIS g o ¥ alolas 4

K= [(I-CVI) - Pc] / [1-Pc] falobes

Ol Jlde 1 walzdol LIS s b)) 5o
5 18 om S dle 3l slls aab IVE 5l i
0 g +IFr e STy s B8l llo asl IV
(7Y) 4l a s s b anugie 38155 llo sl

o axdly =
5 SapisS o Sle slo)g Bl i 5 pllis -
loy/] sapail

la,eSt el g oS e 5B cal o
5 Sl 5 yg0e RIPl 2 i SegisS g Se
AN Slass al> ol jo ael cews 4 (LSS ]
Sl 5 Syg0e 2 She SeegisS g Sle adlhe 5
oo 3 a5 0 il glio o LS, eyl s
g oMe Joo b Bilhae ol adlhe Loz )0 csom
D G 5,18

Ozed g Jol Al e 5l saslcasods sla, g
axlas Jsl 590 50 Ju slasl oolping slo,es
o2 53 1l 5 g jlwosly ot Lawgs a5 azdly sl dew
o5 5g hol LeSB VY 5l Site logame 0b il
29 b G 0D ol ol alie Jlex adlse ;5
5 0bgd 605k b adlhe YV cnl (Jo slael Sl
alie lo,siSl 3dl 5 55,008 lo)eSlh Sio
ab o (ol adlse VA 4 12l o Sl b (izmen
JOMPRVSESSNER NI VN

oS o lolid SeogisT g o (sl g5 eies Lic]-
@y 12,58 (oo e el oo a5l sy

Sloslitul b oF IS5 4 a8l 51 S5 o lgiome
sy 2L 5 (CVR) Igims ol (o o 59
Jgox 50 ol s a8 wias sazw (CVI) Iy

1161 plams) /1€ a)Llaid /1P sla 15 ilaa) § Cublagy aslibod


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1 ]

ohBas g has Ls)

OLS,I (sl 5 2aodls 5 (5590 0 Gl b o o SiogisS )l Sle (slo S plsiome ly) (ompe -V Joo

IA- “IAY
-y /Y
vy 15
I eIAY

<IAY IA

Iy IA

IAY jay

IA- <IA

AT eIAY

) \
<IA- -y
SAYJAY
“IA- “IAY
SAY L JAY
JAY LAY
Y IAY
SAY L AY
VY eIBY
AV eJA
SN eIAY
L SN

) \

) -y
LN SN
Ay Ay
SEY VY
ST eIBY
-5 iz

<IYY

<JEYH

<Y
o5

<IAY

CJEY

<IAY

<IAY

CJEYH

«IAY

<IVY

NIE
<IAY

< JEY
A

NIR

Nt

\

'/Y'**
./v.**
(5

11C0) oBus) /1€ a)laids /1P sl )5 (ienl § Culd

ol gailze
SregisS )l 95k

(v g Cuogd 5 iz oyw) (LD Corox sladasin

Slowa slagaisilys g (s yogg 5]

N s‘it“u‘ﬁ) tSL‘”w oSG
S Ol Fos s 5o
D)l Olie 5 o slad > 4z o (o
sl g Lt L, ~
aiby oy 4BMles 90
5l gaecals,
S plo] Saumey «SilSages sloanin) 5 Syjeb slramsiio
(g 518 plosl (i
B JIF g s g Sloj slaai
5l i og Blad doc,lpe 5l oolaiwl l5e) Job glgize g5l

i alss IS 355 S 5 S5 il g5 wblby ik [l b b o

(g it (s foline (S35 «adnbsg)
L 5 )5 il

(O, C8l) 5 ColaS s 0gou) o, Slee 2Ll

Ogelegil a5 bas3el 5SS Sl ool (e

gl o i gl ol 5 2) SeegisS ls,Sle )l

(g i
(5305 S5l 5 cadls g (ol i 51 (LSS o5 Lie R
. . ) B sle,gusls
Cadls 5 soal 15 90,02 pga> S Slajle slacasll )
. i . glojlw b bad o
Sz 9 Sl e el (gt )3 (pde 5 Slojle lSLe T
- L o S (yailgd)
s g g cd iy slacs B
. 3 (b ey 9,
69082 3 Sedlas il gz ;0 ladinse 5 wlie
For 3 02555 5 GBloly (b
o.\..fmﬂ)‘ Lﬁlﬁ’u“)ﬁ"-‘
o g cudlags el ogas )0 I8 lase (S8 sloas
(g 2ldig, oo das) Jow
A5 09 (5,5 slolXi! L_$_'>l).]o) )|).5.“...41 EF 9 ‘_,’Sa)..s uLo..\...? ‘SLB)’JU
(g Odgs Jas buzo b baud o
StojlaSin b 5 9> sl (S 38)
Slesbuggn Sliyhe § oilsd celeizl sla)lad g lalnia (&1 ylio ¢ swloww

15 awsllhod

Sl (5 e 5 kS
03lgils 5 )5 canslis
W B 5 03y (+179) U3 bl e 51 2aS ey ] CVI a8 sla 5256 5
W 5y G5 Lawgs ((1FR) 3B i 5 CVR (390 omly e oy oS o526 seae

VVA


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1 ]

)5 § g3l Jss 1 (T8 (60305))SLe (SL)0TSLS (,am)lic] § (33953

LS (ol 9 edlo 5 (5590500 GRIB! 2 e SengisS g Sle slaygiS ¥ Jyoor

Lol sbailge

Seogigh)l 9,5k

«INY <INV <IVY (o g Cengd 3l iz () (Sl Corox ladasin
<Ay | Ay \ o ool 5 (5 g9, clo 5516
5
AR AR VY Gl 5 s )
I8 Jow b i 5o
SIAY e IAY 5. SHles Gl g 09 G184z o "
AR AR b g it Ly, ~
SAY LAY | IAY iy )59y 4BDNes 50
5 alnil Ko IS bl S «SilSages sloariz) LIS S5 slodasiv
/Y <IAY «IAY
&
) ) ) B g5 i g Sloj slaair b b po gl o5
A - n wiylBy £95 wiylly g bo i o9y Blass daclpe 5l ooliinl l5e) Jiuds (slgioo ez [aslg
(g od (5 oboe ¢ Jid colad )5 1095 CB eSS 5 (5SS (859955 cainsq)
AV AV IAY G5k 5 65 Loy
ST IAY AV pesbogil ehans 5 b s5515:S5 31 oolizil 500
JAY AV vy (g s dnsgi o id (3lo b o i L5 y2) SaogisS lg,Sle e a2t
S
/SRS UN (5390 5L, 5 eadlas 5 ims iz jf) LSS e L
olojbw b b 5o
SAY LAY | LAY ol 5 sl 105900 o 5 Sloslu slaca syl T
Wayg, b pd ((yiled)
<INY VN i d)seﬁjcﬁo){w ‘Lf.uj u%*" 5 L\b:\.u).hjént.a o
\ ) ) o]l sla isgal (e
oo dao) o siodhs g clogy o e > 0,5 e 558 sleacs et
NCVSTLYSR o ey S 6““5"’” ’ Gt s PISeUE
el e b b
<10 QAN \ (g ddgs Jas 0355 09.ds (6,15 solKiis] 1 b) el g4 3 Sledu> .
9 995 Lo 41335 050l (5,15 laollnl (k) JEnl g5 5 (o5 plonz restlesar o s S2 i)
JAL L </AA NI SlojluSan 3 5 5> (&l yi0  owlbow

A = owilasdly gla,s:56 CVR 5.Siles wlecsl i CVIT Jaie

SR fAeY | oJAY

W8 Bio Lol gla,gxS 5l g s JeuB LB oyl
ez 50 85 (ol ailse YA (o 5l 368 0)l9e 4 4295 L
kol S BNA Coledye wul miw Hliel 09,8 55
5 Sedle 5 g GBI e She HeS (lyea

Waile Bl LSS el
Js..\:?- 5o 45)5.’4.'[.0& ‘o‘.\.ai'acy.aa‘ 6[4[5 wj..a 9 (Ave
</q. 9 AR [T o o..\.QLMJJlB Y o)l.a..i)

vv9

<4+ = la [-CVI . K5ke = S-CVI/Ave laie
A = e Kooy po lawgie jlaie

sac> CVR Ll 4 azg b e b s e
957 ol g9 9 (S pledez G5 bane (S0 58
G, 55 woolgils 5,5 sl 5 SlojlucSin
o yles 5 o jlun sl ,gisTs s wind bl g
oezmen g Slojluggn Olyhe g (il (eleiz]
bawgi saze gy p Sszsb (g)lhe (Syie g CokS
oS Bi> e slayeSl e 5l GBS by
Ghilo aSulogz gl oolgils g |15 ey 5251 yioron
shls CVI 5Ll jo Lol wg Jg8 8 CVR 6,05

1161 plams) /1€ a)Llaid /1P sla 15 ilaa) § Cublagy aslibod


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1]

CVR lls g 00 00ls jausis (59,0 o5 s dod
slagaisilys 5 seggyml ol Wil le Wisg SO
5 85 ¥ s sy Gy by (Sl
il S5 laygis B e (Sond slaas
YoUF Jlo o 45 oh5en 5 el dalllas b llas
35,50 690,00 p eiols ploxl pgas cpl o (V)
alllas (pl 5 o5 Gl > 5 (it Ly 55251 diog,
stobie 4l sl)ls 0,5 S |, CVR Jlads oy 5YL
(FO) Y10 Jlo o oL5as o 7 3Kl aslllas |
Sloaile | (Ko Glyin oo S 3l 45wl
St S Sbos  islad > 5 Jad Ly, Lol
@ baye sloadlse 55 5l acalesys o)l o)lal godgs
Aol gs g (Sund pledez )L e
adllas a5 0l ool jasil 590 L o5
Syapd i (T9) YoVA Jlo o o Sed 5 5Salsall,
ol 9 bl 559000 RPN 5o 1) 58S cnl VL
A e ol LSS
u‘)&,o.lb 9 uulf)ls—)&bﬁlb) as k5e)L“’° dallas B
by, laasin wisls sloul YoVA Jlu o
SoRlangm 5 Sonde S 0 Shes Dbl s
le,eSB alex 3l sl § o3l 5 0350 5 ololy
S 3,Slos Sgne 2 45 Wog (Seegis g Se
Slaasie Ll adlllas (ol o Lol oy e oy
O Slee Dbl (Jiwy sl slbaasie
5 Soyin ot (pse 5 Slole LSl
Foon 3l 0S5 g bl lapiasw 5 (Jid axwg
o 3l Je8 BB oy Claiss 4 yowwy Sde @
2 OB Jle plsie 4 aiad o) e sl )gS
ol e Sy plads o Slas (b)) g 350
clie 9,955k Al @ Shee b)) )0 =2y
S i Cuoyd il LS, o Slee b3
Glil o cslie oy cdlyo pae b Lol anwgs
ey Sl S 0 Geired g el 9 See
e p o Jdo ) dbge o858 o dxd sl ol

1 Carayon
2 Realyvasquez

11€0) olus) /1€ a)laids /1P sla )5 (ies) § Culblagy aslilnd

ohBas g has Ls)

ik Doget 51 5 pole Jae Sl 4 azsi b
i e sloysiSl 45 £9,0 69,8 slae
S Fxeoacl g S mgals g Sl (Gl 09 oo
08 Oeilred § A8 oo Cowd 4 11,5051 ol ol
S92 Sy Jolss byo adlls ool 5 Lo G
R G- TR VU Tl PR [ RO RTINS | P!
5 oatiobail 4l & yon adlle ol Lol 425 ¥
ezl Bk ol 6o )5l 5l S,y glay S 5
5 axdllas Lamo by coline codools madys IS s,
bl pla siad QL (5 3 Lawgs Lo 50 Sua
B S vy oidu)liel g DBl angy (b
2l 9 Gosose 0 i SegislgSle sla,guSE
e 58S BV @ b3 20l 4 LSS sl
Canez gloaasic:fuw p b b po gla )5
s o Glowzr glagaiailys 5 (s tagys il (S
et Lalg; «0)len (e 9 092 sl > axy0 (1l
airby (1092 aBes g0 slad >
oW [asly b b gbeyesl
5 vy g Sl sbasz 5 (Supd slaaris
Ol 8,0,k 9 6 ol ol lgioms SIS IS
Ogebegs] ghaw g b 559992 3l ooliciu
Mo rplojle b lad o gla g5l
(Slojlo lata gyl (LS I &8 Lo (SngisT )l S e
saisasl)l sla bjeel daass jo o solie
gasr bame b by gbaesl
997 bl g g (Kb pledez O Lanme (S50
ShojluXn,
la,eSt olyime 2y, 2Pl hawgle (pizen
Ly Jo8 BB oyed a5 00,5 arlone +/3+) woile Bl
oy sl olaisl sgs 4 S-CVI/Ave 4 sl p
Sl oS 00g VY I VL i a5 G 4o LS
Al e plaatie Jy o Dgldd Jle g
Omaasia by &5 olo)giS1 o 50 (S5 b
20 5l as Glo sl s S I8 oLl 5

YAo


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1]

05 § osle Jas  35ae (60305)19)SLe (sl)oTS(s (aim)lIc] g (33953

ol Jdo wle 5 wiopsls Oleoas (55,0 5 o
gobe DLl 45 4 0k S eeal @20 2 die
Sladg ol (FasS'Sras Glyea) Glojlw b
poe e 4 Ylasl K0 ol 5L 5 il o (5,0
(olojl pree Dlorea ;o g Jalge Jlab o5l
Slp telas 0351 g ke o, Saly l5se ol
wsls JEhsSh Jpame 0 5 sy oI
YN f Jlo o o)) Koo g TWlgglal oo glanlllas jo
6,515 5l wolgls 5 )15 s canlis a5 W S leie
9 98 kes 35 aB)e 5 Slojle s o I8 50
2 o (1) wibioe G 9000 B
Dol Ye¥e Jlo o oLSes 5 by anlllae b
5 oo 0 puisred g xd 0 Slae  oolgls 4
@8 s Skl (M) ol Lt LSS Sy, ialu]
B Jore o (Solgls oS @8 9 (Sl ladd
9 Sl (59000 GIB! 50 65979 9 oo Sl
z2ly g ool o 4y Jg sel Gl 4y (LSS i
S ol) 595 Grizres 9 SMSaw I iz (ol 990
Nl gogazr b )5 Swj o M &5 gl
b (23L5 (nl (o pdy 4 seeme | )15 Jelge caiSSs g
s o il 5 s byl b s B e s
S CVR 55 b omi oS 3325t 53516
590,55 s CVI o 1) J53 b o0 laass
8,5 o e sla 5
Sl sl s e i
OUS,B (soal g Cdl 5 (59000 32 e (SeagisS )|
siiles dllae ploel Cavs 4 addllass g0 Cato 4o
podelimsa (sla,gS ).».sLa p Oldlas i
LSldE ass ULS)lS st‘ 9 S 9 S)90 4
Lo o Oglae (bl 4 Oldlas S iores

L s 3y » Byo byssl b L g aslllas

Sl 3929 0,8 Gy el nl (o 5599
WS Ed hwd o Coll g el i Slejle
g 0395 QLS Cemdlo b clite (cogast poks
Sl o I8 JuS je Casgase e 4 o] 4 o
L o803 o Slojle bz zolaw bawgs odiiciy o5
5 Gaoxe ORIBl sl LSt cal s (555,84
2,55 aslie (LSS el 9 Codls

el 00y ot Culs ) coads o, slo,giS 1 S0 5
Feove Jlo o il e J|9~:5] adlas b o
OLSLE 5o Hsoste byl sbml el JLid cols,
plo @sdlas cpl 0ol o ooren (TY) 0ol oo
bt ols) YOV Lo po LSes 5 (o5 aslllas
ol 3 (TR o)l gl 236 )1 (598 559050 2
i ot o 5 b ool b )
pae b cols) wdaal> jo )50 woye YL LT
29 odals Slamd s j5SB I5 s,0 bl
25 8 Sy e D93 Jab jl culs) pae &j50
Cuxdge ailh B odg 093 ()15 Ll yd b el LS 4
oSS baas |y 09> g8

CVR 6508 55 (omiw Jlisl o a5 (6,500 5251
S 3,5 5, OIS a5 5 5 Ui
'Sy oadelnl adllas 5 g g)lhe syiEe
Jelse 51,5556 ol (Y YT Jlo o o Sen
03,51 Dluzay (LS5 0 Shas 0940 5 Olojls e
Caiwo g 5 lazsl o 4 addllas ol jo Jg s
Sladg den 8958 5 o> 0520 win bawg 9,095
Sl 5, gt o b o 3 |
S99 ) by e pa S b codsS
Sl Wlh oo geage plzgl el g atily
)5 o)l o & plgien o 6% Gl S5yl
Jolge a5 alis ol 85 5 0 b oS el ()
0 olaogs o nl 50 I el (e 9 oy
Wil 093 DY game glp (5 e Sl o wiles o
Slo,gS o5z 1) )l i (GBS 35z scnll

2 Ahlowalia

VAl

1 Soni

1161 plams) /1€ a)Llaid /1P sla 15 ilaa) § Cublagy aslibod


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1]

Olpeds HeSB N 5,095 Caio o B
Caledys baysis B ol a5 wiad Sl Jge slaygise
Nl LIS o yo 5 plyione (2l pals LS
ol ) Jol b S S 1,y oy
Olsieds Wilgh oo g 0091 yins 9 (69,55 (goliy asllas
95095 Sako SengisSlg Sl 92 b3l Gl (22 e
S g sloes )l 5 bl 5 mle 2> 5
sanl jo (o i Sldlhas [N YWV Sl
G0 bas b g lplsle 5 mbio o bl #3Y
Sl b s (s tie p2 5 o L loyeiS ) Lol
9955 )8 addllas 5 (o) 2090 S FGSS (i Lie]
035 odmins 5008y Jelse 3l g byl izen

Sloyud g Sl =
oo aslighly 5l as pol> aagn
oot & ohp Sy psle RIS g )|
55 3 SENIS alsgs wibe TEVVESV- - f
ol 55 oA S ,E Gl s sl s e 4il
ol e QLSS g 0dgs Jalse (rimen 5 gk
b o &5 @alllaes g 9,095 Caro o Cllage g
Seis il ) aleges g o3 (6,00 Siagl el

aisle LS)‘}i“L:'“" 9

REFERENCES

1. Kleiner HH, Hendrick H. Macroergonomics: Theory,
Methods, and Applications. Lawrence Erlbaum
Associates London. 2002.

2. Khan M, Pope-Ford R. Improving and modifying
the design of workstations within a manufacturing
environment. Procedia Manufacturing. 2015;3:4927-34.

3. Punnett L. The costs of work-related musculoskeletal
disorders in automotive manufacturing. New Solut.
1999;9(4):403-26.

4. Thun J-H, Lehr CB, Bierwirth M. Feel free to feel
comfortable—an empirical analysis of ergonomics
in the German automotive industry. Int ] Prod Econ.

2011;133(2):551-61.

11€0) olus) /1€ a)laids /1P sla )5 (ies) § Culblagy aslilnd

ohBas g (had Lo)
ool 1) allhas ol @l (LS, el g cdl
I 4y )lg8 oo aslllas cpl slacosgase 5l .00 SO
Oois S 0 cdalllaes g0 G glayidu der 4 09,9
Lyl bl 4 adlasd g Cos slbuzly aen

SO oads a8 )8 a5 8 S den OS5 LG pae s,S
o] @ Cots cwyiwd Jds @ anlllass ge Cato
olewl g Oledlbl 4y JolS cw s pas e

o Lol oyl og aile,mxe e ) cdallacs g0 &S L5
Cane ol )3 basgaze (pl 03,5 Sibp koS
slo,euss ooy | lalllas 3 ol 0 mlo
5 Sl 5 Sy GBS SeesisS )l Sle
Sl 538 Glaghs, bog g ) oS, (sl
OlF oo Caledyd 98 anugll s> s e
Bleo Seeiss)ly Sl 9> (2Ll Glp sd S
2 Cadsl Gln 853 jg a Az bg oS Ay
5> G sl Sl Ol dayeSt Gl ISy
2l Cawd @ alize o 5 S 18 sagisS g Sl

G5 axii =
O 3l 45 oo (i yol> aalllas (laaidly g gacn

5 9ok 1B 2 Fhe Seegiss )l 55k (sla S
Colgdyo walBu b oy LS sesl 9 ceadle

5. Battini D, Faccio M, Persona A, Sgarbossa E New
methodological framework to improve productivity and
ergonomics in assembly system design. Int J Ind Ergon.
2011;41(1):30-42.

6. Fredriksson K, Bildt C, Higg G, Kilbom A. The impact
on musculoskeletal disorders of changing physical
and psychosocial work environment conditions in the
automobile industry. Int ] Ind Ergon. 2001;28(1):31-45.

7. Gerr E, Fethke NB, Anton D, Merlino L, Rosecrance J,
Marcus M, et al. A prospective study of musculoskeletal
outcomes among manufacturing workers: II. Effects of
psychosocial stress and work organization factors. Hum
Factors. 2014;56(1):178-90.

8. Vink P, Wilson JR. Participatory ergonomics.

VAP


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-01 ]

[ DOR: 20.1001.1.2251807.1401.12.4.5.1]

05 § osle Jas  35ae (60305)19)SLe (sl)oTS(s (aim)lIc] g (33953

10.

11.

12.

13.

14.

15

16.

17.

18.

19.

20.

21.

InProceedings of the XVth Triennial Congress of the
International Ergonomics Association and The 7th Joint
conference of the Ergonomics Society of Korea/Japan
Ergonomics Society, Ergonomics in the Digital Age,
Seoul, Korea: August 2003 Aug 24 (pp. 24-29).

Lee KS. Ergonomics in total quality management: how
can we sell ergonomics to management?. Ergonomics.
2005;48(5):547-58.

Haro E, Kleiner BM. Macroergonomics as an organizing
process for systems safety. Appl Ergon. 2008;39(4):450-8.
Carrasquero EEC. Gestion de las Condiciones de Trabajo:
Una Aproximacion Critica desde la Macroergonomia.
Temas y Variaciones en la Calidad y Productividad
actual: Un Camino para las Organizaciones del Futuro.
2016.

Wilson JR. Fundamentals of ergonomics in theory and
practice. Appl Ergon. 2000;31(6):557-67.

Carayon P, Smith MJ. Work organization and ergonomics.
Appl Ergon. 2000;31(6):649-62.

Smith M]J, Sainfort PC. A balance theory of job design for
stress reduction. Int ] Ind Ergon. 1989;4(1):67-79.
Kleiner B. Macroergonomics as a large work-system
transformation technology. Human Factors and
Ergonomics in Manufacturing & Service Industries.
2004;14(2):99-115.

Hendrick HW, Kleiner BM. Macroergonomics: An
introduction to work system design: Human Factors and
Ergonomics Society; 2001.

Carayon P, Schoofs Hundt A, Karsh BT, Gurses AP,
Alvarado CJ, Smith M, et al. Work system design for
patient safety: the SEIPS model. Qual Saf Health Care.
2006;15 Suppl 1(Suppl 1):150-8.

Karsh BT, Holden R], Alper SJ, Or CK. A human factors
engineering paradigm for patient safety: designing to
support the performance of the healthcare professional.
Qual Saf Health Care. 2006;15 Suppl 1(Suppl 1):159-65.
Katz D, Kahn RL. Organizations and the system concept.
Classics of organization theory. 1978:161-72.

Lawshe CH. A quantitative approach to content validity
1. Pers Psychol. 1975;28(4):563-75.

Hyrkds K, Appelqvist-Schmidlechner K, Oksa L.

VAW

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Validating an instrument for clinical supervision using
an expert panel. Int ] Nurs Stud. 2003;40(6):619-25.
Zamanzadeh V, Rassouli M, Abbaszadeh A, Majd HA,
Nikanfar A, Ghahramanian A. Details of content validity
and objectifying it in instrument development. Nursing
Practice Today. 2014;1(3):163-71.

Polit DE Beck CT, Owen SV. Is the CVI an acceptable
indicator of content validity? Appraisal and
recommendations. Res Nurs Health. 2007;30(4):459-67.
Carayon P, Wetterneck TB, Rivera-Rodriguez AJ, Hundt
AS, Hoonakker P, Holden R, et al. Human factors systems
approach to healthcare quality and patient safety. Appl
Ergon. 2014;45(1):14-25.

Realyvasquez A, Maldonado-Macias AA, Garcia-
Alcaraz JL, Blanco-Fernandez J. Effects of organizational
macroergonomic  compatibility ~ elements  over
manufacturing systems’ performance. Procedia Manuf.
2015;3:5715-22.

Realyvasquez-Vargas A, Maldonado-Macias AA, Garcia-
Alcaraz JL, Cortés-Robles G, Blanco-Fernindez J. A
macroergonomic compatibility index for manufacturing
systems. Int ] Ind Ergon. 2018;68:149-64.

Akinwale OE, George OJ]. Work environment and job
satisfaction among nurses in government tertiary
hospitals in Nigeria. Rajagiri Management Journal.
2020;14(1):71-92.

Hoboubi N, Choobineh A, Kamari Ghanavati F
Keshavarzi S, Akbar Hosseini A. The Impact of Job
Stress and Job Satisfaction on Workforce Productivity
in an Iranian Petrochemical Industry. Saf Health Work.
2017;8(1):67-71.

Soni BS. Employee engagement-A key to organizational
success in 21st century. Voice of Research. 2013;1(4):49-
79.

Ahlowalia S, Tiwary D, Jha A. Employee engagement:
A structured theoretical review. Int ] Manag Bus.
2014;2(6):309.

Obrenovic B, Jianguo D, Khudaykulov A, Khan MAS.
Work-Family Conflict Impact on Psychological Safety
and Psychological Well-Being: A Job Performance
Model. Front Psychol. 2020;11:475.

1101 pGms) /1€ a)lasd /1P sla 315 (iss) § Cublagy asllng


https://dor.isc.ac/dor/20.1001.1.2251807.1401.12.4.5.1
https://journals.tums.ac.ir/jhsw/article-1-6770-en.html
http://www.tcpdf.org

