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Abstract 

Background  Ergonomic behaviors play a crucial role in preventing work-related musculoskeletal disorders (WMSDs). 
To measure these behaviors, this research aimed to develop and evaluate an ergonomic behaviors tool (EBET) based 
on the Social Cognitive Theory (SCT) among women workers on assembly lines (WwAL).

Methods  The study was conducted from December 2022 to January 2023 with a focus on the psychometric assess-
ment of EBET. Initially, a literature review and interviews were carried out to identify crucial concepts and primary 
items. The questionnaire’s validity was evaluated using the Content Validity Ratio (CVR) and the Content Validity Index 
(CVI). To determine the domains of the tool, construct validity was examined by administering the items to 270 eligi-
ble women. The reliability of the tool was assessed using McDonald’s Omega coefficient.

Results  From a total of 67 primary items, 50 were confirmed. The study demonstrated good validity with CVR = 0.92 
and CVI = 0.97, along with reliable results indicated by McDonald’s Omega coefficient of 0.74. The exploratory fac-
tor analysis (EFA) revealed ten distinct dimensions: outcome expectations, outcome expectancies, normative beliefs, 
perceived barriers, social support, observational learning, reinforcement, behavioral skills, self-efficacy, and intention. 
Together, these dimensions accounted for 66.25% of the variance in the data. Additionally, the confirmatory factor 
analysis results supported the presence of these ten constructs and demonstrated a satisfactory fit.

Conclusions  EBET is a dependable and valid instrument for evaluating the ergonomic behaviors of workers, utiliz-
ing the principles of SCT. Researchers can employ EBET to gather data and implement suitable training interventions 
to enhance ergonomic behavior among WwAL. However, it is crucial to recognize that EBET may not encompass all 
facets of ergonomic behaviors. Therefore, it is imperative for future research to prioritize the evaluation of EBET’s suit-
ability among diverse worker populations and to consider additional dimensions of ergonomics to ensure its wider 
applicability and effectiveness.

Keywords  Ergonomic behaviors, Psychometrics, Assembly line workers, Social cognitive theory

Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Public Health

*Correspondence:
Sedigheh Sadat Tavafian
tavafian@modares.ac.ir
Reza Maghbouli
rezamaghbouli74@gmail.com
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-18738-w&domain=pdf


Page 2 of 13Hosseini et al. BMC Public Health         (2024) 24:1242 

Background
Work-related musculoskeletal disorders (WMSDs) pre-
sent a considerable occupational health challenge caused 
by factors such as repetitive movements, poor posture, 
and prolonged sitting, which can lead to severe pain, 
restricted mobility, and long-term disability [1, 2]. Occu-
pations involving repetitive motions, like assembly line 
work and computer-based tasks, require particular con-
sideration as they are more susceptible to causing mus-
culoskeletal disorders (MSDs) [3–6]. WMSDs affect 1.71 
billion people worldwide and caused 149 million years of 
disability in 2019 [7]. Iranian workers have a higher prev-
alence of WMSDs in upper and lower limbs compared 
to other countries [8]. As a result of this trend, there 
has been an increased adoption of educational interven-
tions targeting ergonomic behavior in workplace settings, 
thereby the heightened significance of measuring ergo-
nomic behavior as a main outcome for evaluating the 
effectiveness of these interventions [9–11].

The etiology of WMSDs is intricate, influenced by 
diverse factors such as biomechanical, organizational, 
psychosocial, and individual risks. These factors, whether 
direct or indirect, significantly impact musculoskeletal 
symptoms, rendering identification of a singular cause 
challenging [12, 13]. Research emphasizes the impor-
tance of an ergonomic workplace in preventing MSDs 
and acknowledges the influence of organizational, envi-
ronmental, and individual factors on ergonomic practices 
[14, 15]. Evidence from studies indicates that adopting 
ergonomic behaviors, such as integrating stretching rou-
tines and maintaining proper posture during work, effec-
tively reduces the risk of MSDs in the workplace [16–18].

Social cognitive theory (SCT) is an educational 
approach that considers individual, environmental, and 
cognitive components when addressing WMSDs [19, 
20]. SCT explores how individuals learn and develop 
through their interactions with the environment, social 
interactions, and their cognitive processes [21]. Con-
cepts include observational learning, self-efficacy, the 
reciprocal relationship between individuals and their 
environment, cognitive processes and self-regulation, 
and diverse applications [17, 22, 23]. As a result, SCT is 
widely regarded as an effective approach for promoting 
health interventions.

The assessment and validation of tools and methods 
are crucial for determining the effectiveness and suc-
cessful integration of new technologies, programs, and 
approaches in education [24]. These evaluations also 
help measure the impact and level of success achieved 
through their implementation [25]. The review of the lit-
erature indicates that tools that evaluate MSDs based on 
educational theories have predominantly been utilized 
in office settings [2, 11, 26], while the application of such 

theory-based tools in industrial environments is lim-
ited [10, 15, 23]. To the best of our understanding, there 
is currently no tool available that has been developed 
for the purpose of measuring ergonomic behaviors on 
assembly lines, based on SCT. Therefore, with the aim of 
developing and evaluating the psychometric properties of 
an instrument based on SCT, this study was conducted. 
Specifically, the study aimed to develop a valid instru-
ment to assess ergonomic behaviors in Iran.

Methods
Development of the questionnaire
Theoretical framework
The development of EBET item is based on a concep-
tual framework base on SCT, which includes cognitive, 
individual, and environmental dimensions [27]. SCT 
emphasizes the importance of individual, environmen-
tal, and behavioral factors in shaping health behavior. It 
incorporates key concepts such as self-efficacy, outcome 
expectations, observational learning, and behavioral 
capability [28]. By assessing changes in these key factors, 
SCT allows for the design of interventions and measure-
ment of effectiveness in health behavior change programs 
[19]. SCT offers a valuable framework for understanding 
how individuals acquire and adopt new health behav-
iors. To effectively promote ergonomic behavior among 
WwAL, it is essential to develop an instrument that spe-
cifically focuses on the key constructs within this theory.

Generating items through literature review and interview 
methodology
Both deductive and inductive approaches were employed 
in crafting the instrument questions for this study. Due 
to the absence of suitable instruments aligned with our 
research objectives, two distinct sets of studies were uti-
lized to establish the initial structure of questions per-
taining to SCT. Initially, studies grounded in SCT, with a 
focus on MSDs, underwent review [20, 29]. Additionally, 
a literature search, albeit not strictly systematic, was con-
ducted using keywords such as ‘worker’, ‘musculoskel-
etal disorders’, and ‘women’. The aim of this search was 
to address fundamental inquiries regarding the dimen-
sions of SCT relevant to working women. These inquir-
ies encompassed exploring consequences of ergonomic 
behaviors, effective sources of approval or attention for 
such behaviors, major workplace behavior barriers for 
women, necessary support for ergonomic practices in 
the workplace, measures including observational learn-
ing, and effective workplace incentives. To encourage 
ergonomic behavior among women, essential behavio-
ral skills required and self-efficacy indicators were also 
explored. These questions were also incorporated into 
the interview section. To fortify the questionnaire items 
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and enhance their alignment with the cultural, social, and 
economic contexts of women working in the industry, 
qualitative interviews were conducted with a sample of 
20 women. Each participant responded to open questions 
corresponding to those identified in the literature review 
phase. Interviews lasted between 20 and 45  min, either 
in person (13 individuals) or by telephone (7 individuals), 
with all respondents interviewed individually. Verbatim 
transcriptions of all interviews were manually analyzed 
using a deductive approach to identify recurring codes 
corresponding to SCT constructs. The first author led the 
analysis, subsequently discussing the findings with the 
other authors. Thematic analysis was employed to extract 
concepts and insights consistent with existing theory. 
This analysis guided the creation of additional theory-
aligned items and facilitated participant insight. Con-
cepts obtained from the literature review and interviews 
underwent analysis by the research team, culminating in 
the preparation of an initial questionnaire containing 67 
items. This questionnaire served as the foundation for 
subsequent psychometric evaluation of the instrument. 
Table 1 presents the related citations and the examples of 
interviews.

Psychometrics characteristics of the questionnaire
In order to evaluate the questionnaire’s reliability and 
validity, a variety of measures were utilized. These meas-
ures included both quantitative and qualitative assess-
ments of face validity, content validity, construct validity, 
and reliability.

Face validity
The assessment of apparent effectiveness is related to the 
degree to which a measurement tool appears to effec-
tively assess the specific construct it aims to measure 
[28]. The evaluation involved the integration of qualita-
tive and quantitative approaches. Qualitatively, feedback 
was obtained from 30 women similar to the target group, 
who rated the items based on comprehension difficulty, 
generality, and ambiguity. Quantitatively, item impact 
scores were calculated. Participants utilized a 5-point 
Likert scale to rate the importance of each item. The 
item’s impact score was subsequently determined by mul-
tiplying the frequency percentage by the corresponding 
importance rating. Items with an impact score exceeding 
1.5 were considered suitable and retained for the subse-
quent phases of the study.

Content validity
Content validity plays a crucial role in the development of 
an instrument by ensuring that the measurement effec-
tively encompasses all elements of a construct [33]. The 
EBET questionnaire was evaluated using a combination 

of qualitative and quantitative approaches. During the 
qualitative evaluation, a group of ten experts examined 
the items for grammatical accuracy, word usage, and 
proper placement. Their written comments were con-
sidered by the research team. Quantitatively, the expert 
panel assessed each statement for necessity, usefulness, 
non-necessity, and non-essentiality. Items with a con-
tent validity ratio (CVR) of 0.62 or higher, determined 
through expert consensus and the Lawshe table, were 
retained. To determine CVR, the process involved sub-
tracting half of the total number of experts engaged in the 
evaluation from the number of experts who considered 
the option ’essential.’ The resulting value was then divided 
by half of the total number of experts participating in the 
evaluation. Using a 4-point Likert scale, the items were 
evaluated in terms of simplicity, relevance, and clarity as 
part of the content validity index (CVI) evaluation. Ade-
quate content validity is achieved when the CVI value is 
0.78 or higher [28].

Evaluation of the questionnaire’s construct validity
A questionnaire designed to assess knowledge levels typi-
cally prioritizes confirming its content validity, while the 
evaluation of its construct validity is often not recom-
mended [34]. As a result, the knowledge questions in our 
study were not subjected to a construct validity assess-
ment. The appropriate sample size for conducting factor 
analysis varies among researchers. Some studies suggest 
that a minimum of 200 participants is sufficient for most 
cases [35, 36]. Plichta and colleagues propose that hav-
ing 3–10 participants per variable, or a total of 100–200 
respondents, is adequate [37]. Thus, a minimum sample 
size of 5 times the number of variables was considered, 
resulting in 270 participants for this stage of our study, 
given the presence of 48 items. This sample size was used 
for both exploratory factor analysis (EFA) and confirma-
tory factor analysis (CFA).

Construct validity is concerned with the extent to 
which a measurement or assessment instrument effec-
tively captures and measures the intended theoretical 
construct or concept [21]. The assessment of the EBET’s 
construct validity involved employing both EFAand CFA 
methodologies.

Study design and participants
This study aimed to develop and evaluate a reliable psy-
chometric tool based on SCT to evaluate the ergonomic 
behaviors of WwAL in Iran. In order to perform EFA, a 
cross-sectional design was used, and 270 WwAL partici-
pated by completing a self-report questionnaire. Random 
sampling was employed within clusters formed based 
on industries with WwAL. Inclusion criteria encom-
pass able in reading and writing in Persian, being over 



Page 4 of 13Hosseini et al. BMC Public Health         (2024) 24:1242 

Ta
bl

e 
1 

D
es

cr
ip

tio
n 

of
 th

e 
co

ns
tr

uc
ts

 a
nd

 th
e 

re
la

te
d 

ci
ta

tio
ns

 a
nd

 e
xa

m
pl

es
 fr

om
 in

te
rv

ie
w

s

Co
ns

tr
uc

t &
 It

em
s

Li
te

ra
tu

re
 R

ev
ie

w
Q

uo
te

s 
fr

om
 th

e 
In

te
rv

ie
w

s

O
ut

co
m

e 
Ex

pe
ct

at
io

ns
-P

ai
n 

re
lie

f
-In

cr
ea

se
 p

hy
si

ca
l a

bi
lit

y
-R

ed
uc

e 
fa

tig
ue

Ba
o 

et
 a

l. 
(2

02
0)

 [4
], 

A
rg

ha
m

i e
t a

l. 
(2

01
6)

 [6
], 

M
oa

zz
am

i e
t a

l. 
(2

01
6)

 [1
8]

.
“If

 I 
ob

se
rv

e 
m

y 
bo

dy
 p

os
iti

on
 w

hi
le

 w
or

ki
ng

, m
y 

m
us

cu
lo

sk
el

et
al

 
pa

in
 w

ill
 p

ro
ba

bl
y 

de
cr

ea
se

”
“S

tr
et

ch
in

g 
w

ill
 d

el
ay

 m
y 

ph
ys

ic
al

 d
is

ab
ili

ty
”

N
or

m
at

iv
e 

Be
lie

fs
-A

pp
ro

va
l a

nd
 a

tt
en

tio
n 

of
 th

e 
te

am
 le

ad
er

 a
nd

 in
du

st
ry

 e
xp

er
t

Ba
o 

et
 a

l. 
(2

02
0)

 [4
], 

A
je

 e
t a

l. 
(2

01
8)

 [2
3]

,
“In

 m
y 

w
or

kp
la

ce
, t

he
 a

ut
ho

rit
ie

s 
do

 n
ot

 a
pp

ro
ve

 s
uc

h 
be

ha
vi

or
”

Pe
rc

ei
ve

d 
ba

rr
ie

rs
-H

ig
h 

w
or

k 
pr

es
su

re
-D

ec
re

as
ed

 w
or

k 
sp

ee
d

-R
id

ic
ul

e 
by

 c
ol

le
ag

ue
s

-L
ac

k 
of

 e
rg

on
om

ic
 e

qu
ip

m
en

t
-F

ee
l e

m
ba

rr
as

se
d

-N
ot

 e
no

ug
h 

tim
e

M
oa

zz
am

i e
t a

l. 
(2

01
6)

 [1
8]

, B
ao

 e
t a

l. 
(2

02
0)

 [4
], 

Kh
al

ili
 e

t a
l. 

(2
01

8)
 [1

1]
, D

en
ad

ai
 e

t a
l. 

(2
02

1)
 [1

0]
, a

nd
 B

ur
uc

k 
et

 a
l. 

(2
01

9)
 

[3
0]

.

“D
ue

 to
 th

e 
hi

gh
 a

m
ou

nt
 o

f w
or

k 
an

d 
th

e 
sh

or
t t

im
e,

 it
 is

 d
iffi

cu
lt 

to
 p

er
fo

rm
 s

tr
et

ch
in

g 
ex

er
ci

se
s”

“I 
fe

el
 e

m
ba

rr
as

se
d 

to
 s

tr
et

ch
 a

t w
or

k”
“M

y 
co

lle
ag

ue
s 

m
ay

 s
co

ld
 m

e 
w

hi
le

 d
oi

ng
 s

tr
et

ch
in

g 
ex

er
ci

se
s”

So
ci

al
 s

up
po

rt
-C

ol
le

ag
ue

 s
up

po
rt

-T
ea

m
 le

ad
er

 s
up

po
rt

-H
ea

lth
 a

nd
 s

af
et

y 
ex

pe
rt

 s
up

po
rt

-In
st

al
la

tio
n 

of
 e

du
ca

tio
na

l p
os

te
rs

-A
cc

es
s 

to
 tr

ai
ni

ng
 c

ou
rs

es

Ba
o 

et
 a

l. 
(2

02
0)

 [4
], 

Su
si

ho
no

 e
t a

l. 
(2

02
1)

 [1
5]

, A
je

 e
t a

l. 
(2

01
8)

 
[2

3]
, B

ur
uc

k 
et

 a
l. 

(2
01

9)
 [3

0]
, V

ill
ot

ti 
et

 a
l. 

(2
01

8)
 [3

1]
, a

nd
 H

en
ry

 
et

 a
l. 

(2
01

9)
 [3

2]
.

“H
er

e,
 fr

ie
nd

s 
do

 n
ot

 in
vi

te
 e

ac
h 

ot
he

r t
o 

do
 s

tr
et

ch
in

g 
ex

er
ci

se
s 

or
 o

bs
er

ve
 th

e 
co

rr
ec

t b
od

y 
po

si
tio

n 
du

rin
g 

w
or

k”
“If

 th
er

e 
w

as
 a

n 
ed

uc
at

io
na

l p
os

te
r i

n 
m

y 
w

or
k 

en
vi

ro
nm

en
t, 

it 
w

ou
ld

 h
el

p 
m

e 
m

or
e”

O
bs

er
va

tio
na

l l
ea

rn
in

g
Tr

yi
ng

 to
 p

ay
 a

tt
en

tio
n,

 fo
cu

s, 
re

pe
at

 a
nd

 p
ra

ct
ic

e 
er

go
no

m
ic

 
be

ha
vi

or

Kw
on

 e
t a

l. 
(2

02
2)

 [2
2]

.
“I 

us
ua

lly
 d

on
’t 

pa
y 

at
te

nt
io

n 
to

 h
ow

 m
y 

co
lle

ag
ue

s 
si

t c
or

re
ct

ly
”

“If
 m

y 
co

lle
ag

ue
s 

do
 s

tr
et

ch
in

g 
ex

er
ci

se
s, 

I w
ou

ld
 d

efi
ni

te
ly

 
do

 th
e 

sa
m

e.”

Be
ha

vi
or

al
 s

ki
lls

H
av

in
g 

th
e 

sk
ill

s:
-M

ai
nt

ai
ni

ng
 b

od
y 

po
st

ur
e 

w
hi

le
 w

or
ki

ng
-D

oi
ng

 a
 v

ar
ie

ty
 o

f s
tr

et
ch

in
g 

ex
er

ci
se

s

M
uy

or
 e

t a
l. 

(2
01

2)
 [1

7]
, A

je
 e

t a
l. 

(2
01

8)
 [2

3]
, a

nd
 M

oa
zz

am
i e

t a
l. 

(2
01

6)
 [1

8]
.

“I 
do

n’
t k

no
w

 h
ow

 to
 d

o 
st

re
tc

hi
ng

 e
xe

rc
is

es
 in

 th
e 

w
or

kp
la

ce
”

“If
 I 

kn
ew

 h
ow

 to
 m

ai
nt

ai
n 

th
e 

co
rr

ec
t p

os
tu

re
 o

f t
he

 b
od

y,
 I 

w
ou

ld
 d

o 
th

is
.”

Se
lf-

effi
ca

cy
H

ow
 e

as
y 

or
 d

iffi
cu

lt:
-D

oi
ng

 s
tr

et
ch

in
g 

ex
er

ci
se

s
-M

ai
nt

ai
ni

ng
 c

or
re

ct
 p

os
tu

re
 w

hi
le

 w
or

ki
ng

-P
la

nn
in

g 
to

 p
er

fo
rm

 e
rg

on
om

ic
 b

eh
av

io
r

Sa
na

ei
na

sa
b 

et
 a

l. 
(2

01
8)

 [2
], 

Kh
al

ili
 e

t a
l. 

(2
01

8)
 [1

1]
, D

en
ad

ai
 

et
 a

l. 
(2

02
1)

 [1
0]

, a
nd

 M
oa

zz
am

i e
t a

l. 
(2

01
6)

 [1
8]

.
“It

 is
 v

er
y 

di
ffi

cu
lt 

fo
r m

e 
to

 m
ai

nt
ai

n 
m

y 
bo

dy
 p

os
iti

on
 d

ur
-

in
g 

w
or

k”
“S

tr
et

ch
in

g 
is

 n
ot

 d
iffi

cu
lt 

fo
r m

e”

Kn
ow

le
dg

e
-G

en
er

al
 &

 s
pe

ci
fic

 m
us

cu
lo

sk
el

et
al

 d
is

or
de

r k
no

w
le

dg
e

Kw
on

 e
t a

l. 
(2

02
2)

 [2
2]

, A
kb

ar
i, 

A
kb

ar
i-C

he
hr

eh
ba

rg
h 

et
 a

l. 
(2

02
0)

 
[2

0]
, a

nd
 M

oa
zz

am
i e

t a
l. 

(2
01

6)
 [1

8]
.

“I 
th

in
k 

re
pe

tit
iv

e 
w

or
k 

at
 h

ig
h 

sp
ee

d 
on

 a
n 

as
se

m
bl

y 
lin

e 
ca

us
es

 
m

us
cu

lo
sk

el
et

al
 p

ai
n”

.
“I 

do
n’

t t
hi

nk
 lo

w
 li

gh
t i

n 
th

e 
w

or
kp

la
ce

 h
as

 a
ny

 e
ffe

ct
 o

n 
ca

us
in

g 
m

us
cu

lo
sk

el
et

al
 p

ai
n”

Re
in

fo
rc

em
en

t
En

co
ur

ag
em

en
t b

y:
-T

ea
m

 S
up

er
vi

so
r

-H
ea

lth
 a

nd
 s

af
et

y 
ex

pe
rt

-F
am

ily
 m

em
be

rs

Ba
o 

et
 a

l. 
(2

02
0)

 [4
] a

nd
 M

oa
zz

am
i e

t a
l. 

(2
01

6)
 [1

8]
.

“E
ve

ry
 ti

m
e 

I s
tr

et
ch

 a
t w

or
k,

 th
e 

he
al

th
 a

nd
 s

af
et

y 
ex

pe
rt

 e
nc

ou
r-

ag
es

 m
e”



Page 5 of 13Hosseini et al. BMC Public Health         (2024) 24:1242 	

20 years old, and working in an assembly line. Participa-
tion in the study was entirely voluntary and confidential, 
granting participants the freedom to withdraw from the 
study at their discretion. The survey was administered 
in a paper-and-pen format, and the purpose of the study 
and its relevance in preventing MSDs were explained to 
participants.

Exploratory factor analysis
The data collection for this study involved utilizing the 
EBET questionnaire, which underwent assessment for 
both face and content validity. Principal components 
analysis with varimax rotation was performed in SPSS 
version 21 to conduct EFA. The dataset’s appropriateness 
for factor analysis was assessed by analyzing the Kaiser–
Meyer–Olkin (KMO) index and conducting Bartlett’s 
test of sphericity [20]. In this study, the identification of 
factors and dimensions within the tool was guided by 
the retention of factors with eigenvalues exceeding one, 
a widely accepted criterion in factor analysis [33]. Addi-
tionally, a scree plot was employed to aid in this selection 
process.

Confirmatory factor analysis
The study employed CFA using AMOS 24 software to test 
the multidimensional hypothesis of EBET. The research-
ers assessed model fit using several indices, including χ2, 
which measures the difference between observed data 
and the proposed model. The examination involved ana-
lyzing the ratio of χ2 to degrees of freedom (χ2 / df ), with 
a value close to 1 or less than 3 indicating a good fit. The 
researchers also considered other fit indices such as com-
parative fit index (CFI), goodness of fit index (GFI), and 
normed fit index (NFI), with values above 0.9 indicating 

good fit. The evaluation also included assessing the root 
mean square error of approximation (RMSEA), with val-
ues below 0.05 indicating excellent fit and values up to 
0.08 being deemed acceptable [28].

Assessment of reliability
The assessment of internal consistency reliability involved 
utilizing McDonald’s Omega, a commonly used measure 
to evaluate reliability. A minimum McDonald’s Omega 
value of 0.70 or greater was established as the acceptable 
threshold [38]. Figure 1 provides an overview of the steps 
involved in the design and evaluation of EBET’s psycho-
metric properties.

Results
Instrument
This questionnaire comprises two sections: A) Demo-
graphic questions including age, height, weight, educa-
tional status, marital status, and work experience, and 
B) Main questions related to EBET. The objective of B 
section is to assess ergonomic behaviors based on SCT 
concepts. It includes: outcome expectations (4 items), 
outcome expectancies (4 items), normative beliefs (3 
items), perceived barriers (7 items), social support (5 
items), observational learning (4 items), reinforcement (3 
items), behavioral skills (4 items), self-efficacy (4 items), 
and intention (4 items). Respondents provide their 
opinions using a 5-point Likert scale that encompasses 
responses ranging from “Strongly Agree” (5) to “Strongly 
Disagree” (1). Additionally, the questionnaire incorpo-
rates eight knowledge questions, facilitating a compre-
hensive assessment of core structures within SCT.

Fig. 1  An overview of the procedures involved in designing and evaluating the psychometric properties of EBET
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Face validity assessment
During the qualitative face validity assessment, certain 
items were evaluated based on participants’ suggestions. 
For example, the item “Non-same-sex Colleague” was 
revised to “Sir”. Furthermore, clarifications were pro-
vided in parentheses for terms like “Prolonged Sitting” 
to ensure a clear understanding of the item. Addition-
ally, certain verbs and items were simplified as part of the 
review process. During the evaluation of quantitative face 
validity, all phrases had an impact score exceeding 1.5, 
resulting in the retention of all items without any removal 
in this phase.

Content validity assessment
The content of the items in qualitative CVA was deter-
mined based on the recommendations provided by the 
panel of experts. In the quantitative CVA, a total of 11 
items were eliminated as they did not meet the prede-
fined criteria of CVI and CVR. The average score for 
CVR was 0.92, with a range of 0.85 to 1. Additionally, the 
average score for CVI was 0.97, ranging from 0.95 to 1. 
Finally, 56 items remained to be assessed. The whole pro-
cess of psychometric of EBET and the related changes in 
the questionnaire are shown in Fig. 1.

Results of the exploratory factor analysis
The questionnaire was applied to a total of 270 WwAL, 
The women had an average age of 35.21 ± 7.89 years, with 
a marriage rate of 58.1%. Table 2 contains further infor-
mation on demographic factors.

Performing an EFA to uncover underlying variables, 
the KMO index was calculated, resulting in a value of 
0.865. This suggests the sample’s suitability for analysis 
(χ2 = 5718.83, df = 861, p < .001). Additionally, the Bart-
lett Test of Sphericity was conducted to assess whether 
the correlation matrix resembles an identity matrix, indi-
cating the appropriateness of the data for factor analy-
sis. Factors were derived from the dataset using varimax 
rotation, a technique aimed at maximizing the variance 
of the squared loadings, and grouping highly correlated 
variables together. The scree plot revealed the presence 
of 10 factors, as illustrated in Fig.  2. Collectively, these 
factors accounted for 66.25% of the total variance in the 
data.

Subsequent to Varimax rotation and applying a factor 
loading threshold of 0.4, specific items associated with 
each factor were discerned [33]. This process necessi-
tated the removal of 6 cases, while the remaining items 
exhibited a factor loading of at least 0.4 and were une-
quivocally assigned to a single factor. Notably, all items 
retained at this stage exhibited a commonality exceed-
ing 0.5, with only two items falling slightly below this 

threshold but still maintaining a commonality above 0.4 
[39].

..The majority of items demonstrated minimal issues 
with cross-loadings, indicating clear delineation 
between factors. However, items 17 and 18 exhibited 
cross-loadings with Factors 2 and 7, suggestive of a 
potential relationship between these factors. A thresh-
old difference of 0.15 between factor loadings was 
considered acceptable for retaining items on the scale 
[40]. Given that the loadings of these items were nota-
bly stronger on one factor compared to others, and 
aligned with the theoretical framework, both items 
were retained and assigned to Factor F2, which dem-
onstrated the strongest loading. Table  3 presents the 
factor loadings of the extracted factors along with the 
percentage of explained variance.

Confirmatory factor analysis
CFA was used to validate the structure obtained by 
EFA. Adequacy of model fit was evaluated by exam-
ining several indices including chi-square statistic, 
chi-square ratio, and degrees of freedom. The findings 
showed that the model showed good fit, as evidenced 
by the RMSEA of 0.051 and the chi-square ratio to 
degrees of freedom of 1.72 (Table  4). In conducting 
CFA, it is recommended that the absolute values of 
loadings should ideally exceed 0.3 to ensure optimal 
model performance [41]. In the present study, all items 
within each structural component demonstrated factor 
loadings surpassing 0.4, indicating robust associations 
between observed variables and underlying constructs 
(Fig. 3).

Table 2  Demographic characteristics of participants (n = 270)

Variable Frequency
Mean ± SD

Age (year) 35.21 ± 7.89

work experience (year) 8.19 ± 5.88

Number Percent
Education Elementary school 122 45.2

High school 109 40.4

Academic 39 14.4

Marital status Single 61 22.6

Married 157 58.1

Widowed 4 1.5

Divorced 48 17.8

Very well 4 1.5

Finances Well 9 3.3

Moderate 131 48.5

Poor 126 46.7
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Reliability
The McDonald’s Omega coefficient was calculated as 
0.740 for the entire scale, indicating acceptable internal 
consistency reliability [38]. Across various factors related 
to behavior change, median McDonald’s Omega coef-
ficients ranged from 0.70 to 0.91, suggesting generally 
reliable measures within each factor. Interquartile ranges 
(IQRs) for these coefficients varied from 2 to 7, indicating 
variability in response dispersion (Table 5).

Once the validity and reliability of the EBET question-
naire were confirmed, it underwent the finalization pro-
cess and was completed.

Discussion
The utilization of psychometric evaluations is essential in 
guaranteeing dependable and valid outcomes when eval-
uating health-related behaviors. This approach facilitates 
the acquisition of significant data that can be utilized 
to make informed decisions [42]. Therefore, in order to 
improve ergonomic behaviors, it is essential to measure 
using standard and reliable tools. Moreover, WwAL are 
particularly vulnerable to MSDs [6]. The examination 
of ergonomic behaviors is crucial for identifying neces-
sary corrective actions, including training. In this study, 
a psychometric tool has been developed to measure 
ergonomic behaviors among Iranian workers in assem-
bly lines. The tool, called EBET, is validated and reliable, 

taking into account cognitive, environmental, and indi-
vidual factors associated with MSDs. Our question-
naire expands on SCT by encompassing all fundamental 
constructs [27], In contrast to previous questionnaires 
on similar subjects that focused on a narrower range of 
constructs, this study encompassed a broader set of con-
structs [33]. To our knowledge, this is the initial ques-
tionnaire in Iran to evaluate and measure ergonomic 
behaviors of WwAL based on SCT constructs.

To improve the clarity of the sentences, face validity 
was utilized, and both content analysis and factor analy-
sis were conducted. The participation of 10 expert panels 
resulted in a CVI of 0.97 and a CVR of 0.92, which align 
with the acceptable values outlined in the Lawshe table. 
As a result, the reported findings for CVI and CVR are 
considered appropriate [43].

The McDonald’s Omega analysis indicated that all 
questions demonstrated a reliability of 0.7 in the optimal 
condition, indicating satisfactory internal consistency. 
This value shows that the questions on the questionnaire 
are related to one another, and thus are consistent [38].

EFA revealed that 10 factors collectively explained 
66.25% of the variance. This indicates that these factors 
adequately capture a substantial portion of the variabil-
ity present in the observed variables. Intention was found 
to be the most influential factor, reflecting an individual’s 
commitment to performing ergonomic behaviors. This 

Fig. 2  Scree plot of the exploratory factor analysis of EBET
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finding is consistent with other studies and is theoreti-
cally supported [44, 45]. Research consistently demon-
strates that intention plays a pivotal role in shaping an 
individual’s commitment to ergonomic behaviors. This 
intention is influenced by various factors, such as atti-
tude, perceived behavioral control, social influence, and 
support from management [46]. The level of “social sup-
port” accounted for 8.95% of the variance. This implies 
that employees perceiving higher levels of social sup-
port are inclined to adopt ergonomic practices, such 
as employing proper lifting techniques, maintaining 
good posture, or taking regular breaks, thus reducing 
the risk of musculoskeletal injuries. Studies have shown 
that social support is effective in reducing MSDs in the 

workplace [30]. Both Villotti and Henry emphasized the 
significance of social support within distinct popula-
tions. Their respective studies revealed that social sup-
port can enhance work productivity and health outcomes 
[31, 32]. This underscores the necessity of acknowledging 

Table 4  Summary results of confirmatory factor analysis

χ2 chi-square, χ2/df normed chi-square, CFI comparative fit index, TLI Tucker, and 
Levix Index, RMSEA root mean square error approximation

χ2 χ2/df p CFI TLI RMSEA

1305.07 1.68 < 0.001 0.91 0.92 0.052

Fig. 3  Confirmatory factor analysis model of EBET questionnaire

Table 5  The descriptive statistics and McDonald’s Omega values

IQR interquartile range

Factors McDonald’s 
Omega

Median IQR

Outcome expectations 0.78 16 3

outcome expectancies 0.83 20 2

Normative beliefs 0.76 10 3

Barriers 0.78 26 7

Social support 0.84 8 5

Observational learning 0.87 12 4

Reinforcement 0.70 10 2

Behavioral skills 0.81 14 4

Self-efficacy 0.78 13 4

Intentions 0.91 13 4
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social support as a crucial factor in fostering and sustain-
ing favorable ergonomic practices within industrial set-
tings. The third area of EBET focused on ‘observational 
learning,’ with the items of this factor explaining 6.19% of 
the total variance. This suggests that women’s ability to 
comprehend, pay attention to, and replicate appropriate 
ergonomic techniques through observational learning is 
crucial for the adoption of such behaviors in industrial 
settings. Observational learning plays a pivotal role in 
comprehending and implementing ergonomic principles 
within real work environments [18]. The fourth domain, 
“reinforcement”, encompassed three items and accounted 
for 5.40% of the total variance. This factor examined how 
individuals receive positive feedback and rewards from 
their supervisors or colleagues when they engage in ergo-
nomically correct actions. Reinforcement plays a crucial 
role in motivating workers to consistently practice good 
ergonomics and ensuring their protection [18]. This find-
ing suggests that when individuals receive recognition 
and rewards for engaging in ergonomically appropriate 
behaviors, it can serve as a motivational factor, encourag-
ing them to persist in these behaviors. The fifth domain 
is “Perceived barriers” with seven items explaining 4.85% 
of the total variance. Khandan highlighted the prevalence 
of non-ergonomic behaviors in the workplace attributed 
to various obstacles [47]. The literature underscores the 
significance of both objective and subjective evaluations 
of environmental ergonomic factors, advocating for a 
comprehensive approach to overcoming barriers [48]. 
The remaining constructs, including outcome expec-
tancies, outcome expectations, self-efficacy, normative 
beliefs, and behavioral skills, had variances ranging from 
4.24% to 2.50%. Despite these factors explaining a smaller 
proportion of the variance, it is important to consider 
that the psychometric measures in our study encom-
pass various constructs, each potentially contributing 
to the overall variance to different degrees. Therefore, 
these constructs may still offer unique insights within the 
framework. They might capture specific and fundamental 
aspects of the phenomenon not sufficiently represented 
by other constructs in the model. Previous research 
underscores the significance of these constructs in influ-
encing health-related behavior change [49].

The CFI results further validate the suitability of the 
model. Additionally, CFI values exceeding 0.9, RMSEA 
below 0.08, GFI above 0.9, and a χ2/df ratio close to 1 
indicate a favorable model fit [28, 33]. The outcomes of 
the CFA demonstrate that all analyzed structures and 
factors have achieved an acceptable level of fit, affirming 
the adequacy of the measurement model in represent-
ing the underlying theoretical constructs and accurately 
assessing the desired variables.

Limitations and future studies
While our study has provided valuable insights into 
the reliability of the instrument, future research could 
employ it to measure factors influencing ergonomic 
behaviors in diverse working populations and evaluate 
the effectiveness of educational interventions targeting 
ergonomic improvements. Additionally, exploring the 
validity and reliability of this questionnaire across differ-
ent societal groups could establish it as a robust tool for 
assessing ergonomic behaviors based on SCT.

However, it is crucial to acknowledge certain limita-
tions. Although our tool considers individual, cogni-
tive, and environmental factors influencing ergonomic 
behavior, the inclusion of numerous dimensions and 
questions in the questionnaire poses a challenge. Future 
research should aim to develop a condensed version of 
the questionnaire.

The tool primarily focused on ergonomic behaviors 
such as stretching movements and monitoring body 
posture during work activities. It is recommended that 
future studies explore additional ergonomic dimensions 
to provide a more comprehensive assessment.

Specifically, our study did not conduct convergent and 
discriminant analysis to assess the relationships between 
variables and the distinctiveness of the constructs. Fur-
thermore, both EFA and CFA were performed simultane-
ously on a single sample, ensuring data consistency but 
potentially constraining the generalizability of the find-
ings. Subsequent research should contemplate employing 
distinct samples for exploratory and confirmatory analy-
ses to enhance result generalizability.

While research has emphasized the importance of 
assessing the discriminatory power and difficulty level 
of assessment tools [50], this specific aspect was not 
addressed in the present psychometric study. It is advisa-
ble for future investigations to incorporate the evaluation 
of these indices. Additionally, subsequent studies should 
explore other psychometric characteristics of the tool to 
ensure a comprehensive understanding of its properties.

Conclusions
EBET serves as a reliable and valid tool to assess ergo-
nomic behaviors in workers, relying on SCT. Researchers 
can use EBET to collect data and implement appropri-
ate training interventions aimed at increasing ergonomic 
behavior among WwAL. However, it is important to 
acknowledge that EBET may not capture all aspects of 
ergonomic behaviors. Therefore, future efforts should 
prioritize evaluating the applicability of EBET among dif-
ferent worker populations and considering other dimen-
sions of ergonomics to ensure its broader applicability 
and effectiveness.



Page 12 of 13Hosseini et al. BMC Public Health         (2024) 24:1242 

Abbreviations
WwAL	� Women workers on assembly lines
WMSDs	� Work-related musculoskeletal disorders
MSDs	� Musculoskeletal disorders
SCT	� Social cognitive theory
EBET	� Ergonomic Behaviors Evaluation Tool
CVA	� Content validity assesses
CVR	� Content validity ratio
CVI	� Content validity index
EFA	� Exploratory factor analysis
CFA	� Confirmatory factor analysis
KMO	� Kaiser–Meyer–Olkin
CFI	� Comparative fit index
GFI	� Goodness of fit index
NFI	� Normed fit index
RMSEA	� Regarding root mean square error of approximation

Acknowledgements
The authors would like to express their gratitude to the women workers on 
the assembly lines, as well as the managers and industry experts who partici-
pated in this study.

Authors’ contributions
The initial draft was edited by ZS.H, SS.T, and OA. The draft underwent re-edit-
ing and received approval from OA, SS.T, and RM. All authors have reviewed 
and endorsed the final revised manuscript.

Funding
No specific funding was received for this research from any public, commer-
cial, or not-for-profit organizations.

Availability of data and materials
The datasets produced and/or analyzed in the present study are not acces-
sible to the public because they contain personal information that could com-
promise confidentiality. However, interested individuals may request access to 
these datasets from the corresponding author.

Declarations

Ethics approval and consent to participate
We confirm that all methods described in this study were performed in 
accordance with the relevant guidelines and regulations, including the Dec-
laration of Helsinki. The current study has obtained ethical approval from the 
Research Council of Tarbiat Modares University under the reference number 
IR.MODARES.REC.1401.110. An informed consent form will be completed by all 
study participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Health Education and Health Promotion, Faculty of Medical 
Sciences, Tarbiat Modares University, Tehran, Iran. 2 Department of Occupa-
tional Health Engineering, Faculty of Medical Sciences, Tarbiat Modares Univer-
sity, Tehran, Iran. 3 School of Medicine, Hasheminejad Hospital, Iran University 
of Medical Sciences, Tehran, Iran. 

Received: 25 May 2023   Accepted: 29 April 2024

References
	1.	 Lotfollahzadeh A, Arefi MF, Gurjan HE, Razagari N, Ebadi B, Babaei-pouya 

A. musculoskeletal disorders among healthcare network staff using 

rapid office strain assessment (2019). Int J Musculoskelet Pain Prev. 
2019;4:270–6.

	2.	 Sanaeinasab H, Saffari M, Valipour F, Alipour HR, Sepandi M, Al Zaben F, 
et al. The effectiveness of a model-based health education intervention 
to improve ergonomic posture in office computer workers: a randomized 
controlled trial. Int Arch Occup Environ Health. 2018;91:951–62.

	3.	 Putsa B, Jalayondeja W, Mekhora K, Bhuanantanondh P, Jalayondeja C. 
Factors associated with reduced risk of musculoskeletal disorders among 
office workers: a cross-sectional study 2017 to 2020. BMC Public Health. 
2022;22:1–11.

	4.	 Bao S, Howard N, Lin J-H. Are work-related musculoskeletal disorders 
claims related to risk factors in workplaces of the manufacturing indus-
try? Ann Work Expo Heal. 2020;64:152–64.

	5.	 Das D, Kumar A, Sharma M. A systematic review of work-related muscu-
loskeletal disorders among handicraft workers. Int J Occup Saf Ergon. 
2020;26:55–70.

	6.	 Arghami S, Kalantari R, AhmadiKionani E, ZanjiraniFarahani A, Kamrani M. 
Assessing prevalence of musculoskeletal disorders in women workers 
in an automobile manufacturing assembly line. J Hum Environ Health 
Promot. 2016;12:75–9.

	7.	 Cieza A, Causey K, Kamenov K, Hanson SW, Chatterji S, Vos T. Global 
estimates of the need for rehabilitation based on the Global Burden of 
Disease study 2019: a systematic analysis for the Global Burden of Disease 
Study 2019. Lancet. 2020;396:2006–17.

	8.	 Parno A, Sayehmiri K, Amjad RN, Ivanbagha R, Ahagh MMH, Foladi SH, 
et al. Meta-analysis study of work-related musculoskeletal disorders in 
Iran. Arch Rehabil. 2020;21:182–205.

	9.	 Emmatty FJ, Panicker VV. Ergonomic interventions among waste collec-
tion workers: A systematic review. Int J Ind Ergon. 2019;72:158–72.

	10.	 Denadai MS, Alouche SR, Valentim DP, Padula RS. An ergonomics 
educational training program to prevent work-related musculoskeletal 
disorders to novice and experienced workers in the poultry processing 
industry: a quasi-experimental study. Appl Ergon. 2021;90:103234.

	11.	 Khalili Z, Tosanloo MP, Safari H, Khosravi B, Zakerian SA, Servatian N, et al. 
Effect of educational intervention on practicing correct body posture 
to decrease musculoskeletal disorders among computer users. J Educ 
Health Promot. 2018;7:166.

	12.	 de Souza DSF, da Silva JMN, de Oliveira Santos JV, Alcantara MSB, 
Torres MGL. Influence of risk factors associated with musculoskeletal 
disorders on an inner population of northeastern Brazil. Int J Ind Ergon. 
2021;86:103198.

	13.	 Bodin J, Garlantézec R, Costet N, Descatha A, Viel JF, Roquelaure Y. 
Shoulder pain among male industrial workers: Validation of a conceptual 
model in two independent French working populations. Appl Ergon. 
2020;85:103075.

	14.	 Mbasahel A. Ergonomics factors, mental and physical loads among 
health-care workers. Int J Adv Res. 2019;30(7):321–30.

	15.	 Susihono W, Adiatmika IPG. The effects of ergonomic intervention on the 
musculoskeletal complaints and fatigue experienced by workers in the 
traditional metal casting industry. Heliyon. 2021;7:e06171.

	16.	 Masterizki HG, Armanu A, Irawanto DW. How ergonomic factors contrib-
ute to employees’performance. J Aplikasi Manajemen. 2019;17(2):227–34.

	17.	 Muyor JM, López-Miñarro PA, Casimiro AJ. Effect of stretching program 
in an industrial workplace on hamstring flexibility and sagittal spinal 
posture of adult women workers: a randomized controlled trial. J Back 
Musculoskelet Rehabil. 2012;25(3):161–9.

	18.	 Moazzami Z, Dehdari T, Taghdisi MH, Soltanian A. Effect of an ergonom-
ics-based educational intervention based on transtheoretical model in 
adopting correct body posture among operating room nurses. Glob J 
Health Sci. 2016;8:26.

	19.	 Romeo AV, Edney SM, Plotnikoff RC, Olds T, Vandelanotte C, Ryan J, et al. 
Examining social-cognitive theory constructs as mediators of behaviour 
change in the active team smartphone physical activity program: a 
mediation analysis. BMC Public Health. 2021;21:1–11.

	20.	 Akbari-Chehrehbargh Z, Sadat Tavafian S, Montazeri A. The Back-care 
Behavior Assessment Questionnaire (BABAQ) for schoolchildren: develop-
ment and psychometric evaluation. BMC Public Health. 2020;20:1–10.

	21.	 Jeng B, Cederberg KLJ, Huynh TL, Silic P, Jones CD, Feasel CD, et al. Social 
cognitive theory variables as correlates of physical activity in fatigued 
persons with multiple sclerosis. Mult Scler Relat Disord. 2022;57:103312.



Page 13 of 13Hosseini et al. BMC Public Health         (2024) 24:1242 	

	22.	 Kwon T, Shin S, Shin M. The effect of observational learning on self-
efficacy by sport competition condition, performance level of team 
members, and whether you win or lose. Int J Environ Res Public Health. 
2022;19:10148.

	23.	 Aje OO, Smith-Campbell B, Bett C. Preventing musculoskeletal disorders 
in factory workers: evaluating a new eight minute stretching program. 
Workplace Health Saf. 2018;66(7):343–7.

	24.	 Sharma H. How short or long should be a questionnaire for any research? 
Researchers dilemma in deciding the appropriate questionnaire length. 
Saudi J Anaesth. 2022;16:65.

	25.	 López-Belmonte J, Pozo-Sánchez S, Lampropoulos G, Moreno-Guerrero 
AJ. Design and validation of a questionnaire for the evaluation of edu-
cational experiences in the metaverse in Spanish students (METAEDU). 
Heliyon. 2022;8(11):e11364.

	26.	 Abdollahi T, PedramRazi S, Pahlevan D, Yekaninejad MS, Amaniyan S, 
LeiboldSieloff C, et al. Effect of an ergonomics educational program 
on musculoskeletal disorders in nursing staff working in the operating 
room: A quasi-randomized controlled clinical trial. Int J Environ Res Public 
Health. 2020;17:7333.

	27.	 Glanz K, Rimer BK, KV. Health behavior: theory, research, and practice, 5th 
Ed. 2015. pp. 182–219.

	28.	 Andishe S, Jafari MJ, Khodakarim S, Salehi A. The Psychometrics of ques-
tionnaires designed for the evaluation of safety levels and safety culture. 
Int J Occup Hyg. 2021;13:337–46.

	29.	 Shojaei S, Tavafian SS, Jamshidi AR, Wagner J, Sepahvandi MR. Social 
cognitive theory-based intervention and low back pain among health 
care workers in Qom hospitals of Iran. IJMPP. 2017;2:193–201.

	30.	 Buruck G, Tomaschek A, Wendsche J, Ochsmann E, Dörfel D. Psychosocial 
areas of worklife and chronic low back pain: a systematic review and 
meta-analysis. BMC Musculoskelet Disord. 2019;20:1–16.

	31.	 Villotti P, Corbiere M, Dewa CS, Fraccaroli F, Sultan-Taieb H, Zaniboni S, 
et al. A serial mediation model of workplace social support on work 
productivity: the role of self-stigma and job tenure self-efficacy in people 
with severe mental disorders. Disabil Rehabil. 2018;40(26):3113–9.

	32.	 Henry A, Tourbah A, Camus G, Deschamps R, Mailhan L, Castex C, 
et al. Anxiety and depression in patients with multiple sclerosis: The 
mediating effects of perceived social support. Mult Scler Relat Disord. 
2019;27:46–51.

	33.	 Nematollahi M, Eslami AA. Development and psychometric properties of 
a calcium intake questionnaire based on the social cognitive theory (CIQ-
SCT) for Iranian women. Heal Promot Perspect. 2017;8:54–62.

	34.	 Bujang MA, Khee HY, Yee LK. A step-by-step guide to questionnaire 
validation research. Malaysia: Institute for Clinical Research, NIH; 2022.

	35.	 Hoe SL. Issues and procedures in adopting structural equation modelling 
technique. J Quant Methods. 2008;3:76.

	36.	 Ahmadpour-Geshlagi R, Akbarinia GR, Gillani N, Karimkhani F, Alizadeh SS, 
Nazari J. Development and psychometric assessment an instrument for 
investigating women’s attitude toward home safety. BMC Public Health. 
2022;22(1):948.

	37.	 Plichta SB, Kelvin EA. Munro’s statistical methods for health care research. 
2013.

	38.	 Lyu X, Yang T, Fan Y, Hong H, Fu C. Evaluation of the reliability and validity 
of the health regulatory focus scale in Chinese samples. Front Psychol. 
2023;14:1215209.

	39.	 Costello A, Osborne J. Best practices in exploratory factor analysis: four 
recommendations for getting the most from your analysis. Pract Assess 
Res Eval. 2019;23:10.7.

	40.	 Ma G, Yö Ö. Item removal strategies conducted in exploratory factor 
analysis: A comparative study. Int J Assess Tool Educ. 2022;91:165–80.

	41.	 Marsh HW, Guo J, Dicke T, Parker PD, Craven RG. Confirmatory factor 
analysis (CFA), exploratory structural equation modeling (ESEM), and 
set-ESEM: Optimal balance between goodness of fit and parsimony. 
Multivariate Behav Res. 2020;55:102–19.

	42.	 Seraji M, Nejadsadeghi E. Validation of a social-cognitive theory-based 
tool for measuring factors influencing obesity prevention behaviors 
in 4–6 years old children using confirmatory factor analysis (CFA). Int J 
Pediatr. 2022;10:15925–36.

	43.	 Roozbahani N, Kaviani AH, Khorsandi M. Path analysis of skin cancer 
preventive behavior among the rural women based on protection moti-
vation theory. BMC Womens Health. 2020;20:1–8.

	44.	 Bauer AG, Berkley-Patton J, Bennett K, Catley D, Bowe-Thompson C, Lister 
S, et al. Dietary intake among church-affiliated African Americans: The 
role of intentions and beliefs. J Black Psychol. 2020;46:29–54.

	45.	 van Munster EPJ, van der Aa H, Verstraten P, Heymans MW, van Nispen R. 
Improved intention, self-efficacy and social influence in the work-
space may help low vision service workers to discuss depression and 
anxiety with visually impaired and blind adults. BMC Health Serv Res. 
2022;22:1–11.

	46.	 Al-Qahtani N, Al-Yafi K, Alshare KA. Factors influencing employees’ inten-
tion to apply ergonomics at workplaces: a cultural perspective. Int J Hum 
Factors Ergon. 2019;6(1):57–87.

	47.	 Khandan M, Vosoughi S, Azrah K, Poursadeghiyan M, Khammar A. 
Decision making models and human factors: TOPSIS and Ergonomic 
Behaviors (TOPSIS-EB). Manag Sci Lett. 2017;7(2):111–8.

	48.	 Dianat I, Kord M, Yahyazade P, Karimi MA, Stedmon AW. Association of 
individual and work-related risk factors with musculoskeletal symptoms 
among Iranian sewing machine operators. Appl Ergon. 2015;51:180–8.

	49.	 Ghazi C, Nyland J, Whaley R, Rogers T, Wera J, Hensman C. Social cognitive 
or learning theory use to improve self-efficacy in musculoskeletal reha-
bilitation: A systematic review and meta-analysis. Physiother Theory Pract. 
2018;34:495–504.

	50.	 da Silva JG, da Silva JMN, Bispo LGM, de Souza DSF, Serafim RS, Torres 
MGL, et al. Construction of a musculoskeletal discomfort scale for the 
lower limbs of workers: An analysis using the multigroup item response 
theory. Int J Environ Res Public Health. 2023;20:5307.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	The Ergonomic Behaviors Evaluation Tool (EBET) based on social cognitive theory for the assembly line workers: development and psychometric assessment
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Development of the questionnaire
	Theoretical framework
	Generating items through literature review and interview methodology

	Psychometrics characteristics of the questionnaire
	Face validity
	Content validity
	Evaluation of the questionnaire’s construct validity
	Study design and participants
	Exploratory factor analysis
	Confirmatory factor analysis
	Assessment of reliability

	Results
	Instrument
	Face validity assessment
	Content validity assessment
	Results of the exploratory factor analysis
	Confirmatory factor analysis
	Reliability

	Discussion
	Limitations and future studies

	Conclusions
	Acknowledgements
	References


