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Background: The imbalance between job demand and controls is associated with
physical and mental disorders. The Work Design Questionnaire (WDQ) is one of the
newest tools for macro-ergonomics evaluation of organizations and workplaces. In this
research, the reliability and validity of the Persian WDQ (PWDQ) in the evaluation of
occupational accident management and safety promotion in Persian-language
organizations were studied.

Materials and Methods: This descriptive study was performed among 397 randomly
selected workers in a glass manufacturing company in Saveh, Iran, in 2016. The
guestionnaire had 77 questions with four main factors. A demographic questionnaire was
also employed. Confirmatory factor analysis was used to confirm the structure of factors
in PWDQ. Data analyses were performed in SPSS software (independent t-test and
Pearson's correlation test) and LISREL.

Results: The mean total score of the questionnaire was equals to 253.44 + 45.05.
Reliability for all questions, based on Cronbach’s alpha value, was calculated at 0.94. The
result of the validity tests also indicated suitable generalization of the PWDQ. Furthermore,
fitness parameters were in acceptable ranges. Pearson's correlation test showed that all
factors of social characteristics are significantly associated with occupational accident
(P<0.05). Moreover, feedback from job factor was negatively correlated with accident.
Conclusions: The PWDQ would be applicable as a valid and reliable tool for evaluating
the work characteristics of Persian-language organizations and industries. In addition, it
was found that using this tool based on the macro ergonomics principles is suitable for
accidents control, safety promotion, cost management, and improvement of organizational
efficiency/productivity.

Keywords: Ergonomics, Occupational Accidents, Reliability, Validity, Work.

Introduction

Work design focuses on subjects such as

Job demands and resources are the most important
features in work design (1). Based on the available
literature, high level job demand and low level job
control led to diseases and poor well-being (2, 3).
The imbalance between job demand and job control
are related to physical and mental disorders (4). In
addition, this incongruity is associated with violation
and bullying in workplaces (5).
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organizational  structure, function and job
modification, and roles and tasks (6). Work design
in ergonomics is known as human-job interface
technology or work design ergonomics (7). From the
perspective of macroergonomics, safety and quality
can be enhanced through the appropriate designing
of work systems (8).
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The Macroergonomic Organizational Questionnaire
Survey (MOQS) is one of the most commonly used
methods in ergonomics. It can be a useful tool in
different steps of the industrial/organizational (I/O)
evaluation process (9). The implementation of a
macroergonomic survey using a questionnaire is
applicable for data gathering regarding various
aspects of work systems (10). Tools like the Job
Diagnostic Survey (JDS) and Multimethod Job
Design  Questionnaire (MJDQ) have been
developed in the past and have been used
frequently (11, 12). The JDS focuses on limited
motivational factors (13) but lacks attention to other
job characteristics (14). Moreover, the MJDQ (15,
16) showed weaknesses in construct validity (12).
Therefore, useful past tools do not have desirable
efficiency in the present day. For example, the JDS
does not include new organizational issues and
challenges (17). In order to overcome these issues,
we must use a more useful method. Morgeson and
Humphrey presented a comprehensive
questionnaire evaluating 21 work characteristics
(18). This is known as the Work Design
Questionnaire (WDQ). The WDQ has been
translated into different languages such as German
(19), ltalian (20), and Spanish (17).

There are 16 million workers working in 2 million job
units in Iran. Improvement of occupational health
and safety requires an effective collaboration
among all departments of any organization and
industry as well as governmental agencies (21).
According to information obtained, in Iran, no
documents about assessment of work design
effects in the field of occupational health, safety,
and ergonomics (OHSE) have been published as
yet. Thus, the present study was designed with the
aim of investigating the validity and reliability of the
WDQ as well as the relationship between work
characteristics and work-related accidents. It is
expected that the validated Persian Work Design
Questionnaire (PWDQ) be used for comprehensive
macroergonomic assessment of the input/output
(I/O) in Persian-speaking countries in the future.

Materials and Methods

This descriptive research was carried out among
397 employees [5 times the number of the studied
guestionnaire questions (22)] working in a glass
manufacturing company in Saveh, Iran, in 2016.
Employees were selected randomly as well as for
data gathering, self-report method was selected. It
should be noted that the participation of individuals
in the study was completely voluntary. The consent
of subjects was obtained, the purpose of the study
was described to all the participants, and they were
assured that their personal information would
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remain confidential. Furthermore, 1-year job
experience was considered as the inclusion
criterion in this study.

The WDQ had 77 questions with the maximum and
minimum total scores of 385 and 77 points,
respectively, in terms of the four main factors of task
characteristics (24 items; maximum score: 120
points and minimum score: 24 points), knowledge
characteristics (20 items; maximum score: 100
points and minimum score: 20 points), social
characteristics (19 items; maximum score: 95 points
and minimum score: 19 points), and work context
characteristics (14 items; maximum score: 70 points
and minimum score: 14 points). These factors were
divided into 21 sub-factors. The WDQ was scored
based on a 5-point Likert scale [strongly agree (5),
agree (4), neither agree/disagree (3), disagree (2),
and strongly disagree (1)]. Out of these 77
questions, 5 questions were reverse scored (18).
High scores (total and subgroups) based on
workers' opinion indicated that we had good work
design in our industry. However, low scores
indicated that we need to redesign our organization
in terms of the studied main factors.

As a forward translation, the original WDQ was
translated into Persian by a qualified bilingual
translator, who was a native speaker of Persian and
fluent in English. After obtaining a confirmed version
of the translated questionnaire, the questionnaire
was translated back into English by a native
translator. It should be noted that the English
translator was blind to the original version of the
guestionnaire. Then, the original, translated, and
translated-back versions of the WDQ were given to
5 Iranian health, safety, and environmental (HSE)
specialists to evaluate face validity through
comparison with the original version. For the
primary measurement of the tool’s reliability, and in
order to check the fluency of the Persian questions
and prevent misunderstanding of the questions, a
pilot study was performed on 30 individuals. Based
on the pilot study results, the final version of the
PWDQ was prepared. In addition, a demographic
guestionnaire with items such as age, sex, job type,
education, and work tenure was used.

The reliability of the PWDQ was assessed through
internal consistency reliability using Cronbach's
alpha test as well as construct/composite reliability
(CR). Internal consistency (IC) reliability assesses
the consistency of the results of a test, ensuring that
the various items measuring the different constructs
deliver consistent scores (23).

CR is a measure used to determine internal
compliance of the observed variables. It means that
the failure of the system depends on multiple
reasons and the reliability calculated based on the
consideration of those multiple failures is called
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composite reliability. The calculation of this
measure is very similar to Cronbach's alpha test.
CR value should be larger than 0.7 to be able to
express good IC (24).

For a test to be reliable, it also needs to be valid.
Validity can be defined as the degree to which a test
measures what it is supposed to measure (25).
Convergent validity (CV) refers to the degree to
which two measures of constructs that theoretically
should be related are in fact related. CV, alongside
discriminant validity (DV), is a subtype of construct
validity (26). Two criteria were considered for CV
evaluation. First, indicators loading for each of the
latent variables must be greater than 0.5. Second,
the average variance extracted (AVE) must be
greater than 0.5. AVE is a statistic that determines
how much variance is captured by the Ilatent
variable in a structural equation model which is
shared among other variables. AVE for a latent
variable is the sum of squares for the indicators
loading on the latent variable divided by the number
of the questions of the hidden variable (27).

A successful evaluation of DV shows that a test of a
concept is not highly correlated with other tests
designed to measure theoretically different
concepts (27). Poor DV means that a question
belongs to two structures. In other words, in this
situation, the question is ambiguous. Although there
is no standard value for DV, a result of less than
0.85 tells us that DV likely exists between the two
scales. As an alternative, the comparison between
AVE and maximum shared squared variance (MSV)
of any latent variable is recommended. The MSV
results need to be less than the AVE for the DV (28).
Confirmatory factor analysis (CFA) was used to test
whether measures of a construct were consistent
with a researcher's understanding of the nature of
that construct (or factor) (29).

Similar to Morgeson and Humphrey’s study (18), the
present study also offered various fithess

2
parameters: * df ratio, comparative fit index

(CFI), standardized root-mean-square residual
(SRMR), root mean square error of approximation
(RMSEA), goodness of fit index (GFl), and normed

fit index (NFI). To review and approve the test
structures like the original version and its Spanish
version, CFA was performed in 5 models with 4, 18,
19, 20, and 21 factors.

Assessment of the PWDQ validity and reliability as
well as the relationship between characteristics of
works and occupational accidents was done as
follows: data analysis was performed using
independent t-test and Pearson's correlation test in
SPSS software (version 20, IBM Corporation,
Armonk, NY, USA), and LISREL (version 8.5). It
should be noted that reliability is the degree to which
an assessment tool produces stable and consistent
results (30).

The independent t-test was applied to compare the
situation of two categories, professional jobs with
specialized education and high skills requirement
(such as planning, quality control circle, project
management, and non-professional jobs), and
those jobs without specialized education and skill
requirement (such as warehouse keeper, security
guard officer, and packaging unit staff). In addition,
Pearson's correlation test was conducted to
examine the relationship between work design and
its various factors and work-related accidents.

Results

A total of 397 valid questionnaires were used during
the analysis. Among the subjects, 370 workers
(93.2%) were men and the others (6.8%) were
women. Moreover, 80.4% of respondents (319
responders) were married and the rest were single.
In terms of education, the lowest percentage of
workers had an associate's degree (7.8%) and the
highest percentage had diploma (34.6%) or lower
(45%). The mean age of the participants was 32.47
+ 6.62 years (ranging from 18 to 53 years).
Furthermore, their mean work experience was 8.89
+ 6.52 years. Detailed descriptive information is
provided in table 1. Based on the procedures and
job classification in the studied company, job titles
of the participants were divided into the
occupational groups provided in table 2.

Table 1: Socio-demographic data related to workers in a glass manufacturing company in Saveh, Iran, in 2016 (n = 397)

Variable Frequency (%)
Up to diploma 134 34.6
. _ Diploma 174 45.0
Education level (n = 387) Associate's degree 30 7.8
Bachelor’s degree and hig_;her 49 12.7
. _ Yes 283 74.9
Shift work (n = 377) NoO 94 549
. _ Yes 81 22.7
Accident (n = 357) NoO 276 773
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Table 2: Job title of the workers in a glass manufacturing company in Saveh, Iran, in 2016 (n = 397)

. Age (year) Job tenure (year) Sex
Occupation category n ean <D oan ) [men (%)]
Machine tools operator 45 314 6.6 9.4 6.4 100
Production technician 41 32.6 6.7 9.2 6.8 100
Polisher 7 32.1 4.6 7.1 4.5 714
Electronics workers 16 31 5.3 8.4 5.1 100
Supervisor 15 35.3 6.9 12.5 8.4 93.3
Designer 3 27 5.2 5 4.5 66.7
Compressor operator 2 35.5 6.3 7 2.8 100
Packaging operator 92 32.2 6.7 8.8 7.1 96.7
Quality control team 10 30.4 5.6 6.7 4.5 70
Warehouse keeper 3 30 6.08 6.3 7.5 100
Financial officer 2 31.5 6.3 7 7.07 50
Planning and project control circle 3 25 3 2.6 2.08 33.3
Protective service person 7 31 4.5 6.8 5.7 100
Welder 10 35.9 6.8 11.8 5.9 100
Furnace operator 12 39.2 7.5 12.1 6.6 100
Driver 2 27 4.2 5.5 3.5 100
Maintenance group 21 33.9 7.05 10.5 7.3 100
Batch plant operator 2 40 0 18.5 0.7 100
Central unit operator 2 35 9.8 4 1.4 50
Milling operator 7 33 5 10.1 4 100
Technical manger 2 33.5 6.3 8 4.2 100
HSE * specialist 3 31.6 7.2 5.1 5.9 66.7
No information 87 31.9 6.3 7.7 5.6 91.6

* HSE: Health, Safety and Environmental
** SD: Standard Deviation

Table 3: Means, standard deviations, and reliability and validity indices for the Persian Work Design Questionnaire related

to the workers in a glass manufacturing company in Saveh, Iran, in 2016 (n = 397)

Construct Mean SD * IC*  CR** |CC* AVE" MSV*#
Task characteristics
1  Works scheduling autonomy 3.39 0.49 0.78 0.79 0.37 0.56 0.61
2 Decision-making autonomy 3.23 1.18 0.52 0.65 0.52 0.42 0.68
3 Work methods autonomy 3.29 0.89 0.78 0.79 0.33 0.56 0.68
4 Task variety 3.87 0.81 0.84 0.86 0.58 0.60 0.37
5 Task significance 3.54 0.90 0.79 0.82 0.38 0.52 0.32
6 Task identity 3.47 0.89 0.83 0.84 0.59 0.57 0.4
7 Feedback from job 3.61 0.68 0.63 0.67 0.56 0.42 0.41
Knowledge characteristics
8 Job complexity 3.29 0.88 0.77 0.79 0.54 0.52 0.29
9 Information processing 3.80 0.76 0.75 0.57 0.55 0.51 0.64
10 Problem solving 3.70 0.76 0.73 0.74 0.67 0.48 0.78
11 Skill variety 3.82 0.87 0.87 0.88 0.72 0.68 0.72
12  Specialization 3.65 1.12 0.54 0.73 0.6 0.51 0.72
Social characteristics
13  Social support 3.35 0.73 0.75 0.76 0.2 0.40 0.38
14 Initiated interdependence 3.53 0.84 0.70 0.72 0.47 0.50 0.58
15 Received interdependence 3.50 0.83 0.73 0.75 0.3 0.5 0.25
g nteraction outside the 2.86 093 084 085 043 06 0.47
organization
17 Feedback from others 3.37 0.93 0.79 0.8 0.5 0.63 0.39
Work context characteristics
18 Ergonomics 2.74 0.79 0.45 0.48 0.67 0.30 0.49
19 Physical demands 3.84 0.89 0.86 0.87 0.23 0.73 0.18
20 Work conditions 2.49 1.10 0.82 0.83 0.6 0.52 0.27
21 Equipment use 3.47 0.93 0.80 0.8 0.7 0.60 0.42
* SD: Standard deviation # ICC: Intra-class correlations
** |C: Internal consistency ## AVE: Average variance extracted
*** CR: Construct/composite reliability ### MSV: Maximum shared squared variance
JOHE, Summer 2018; 7 (3) 148
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A total number of 9 jobs were categorized in the
professional groups and 13 jobs were categorized
in the non-professional groups. The mean total
PWDQ score was 253.44 + 45.05, with 80 and 365
points as minimum and maximum values,
respectively. The first column of the mean and
standard deviation of each of the PWDQ factors is
indicated in table 3. In addition, reliability and
validity test results are shown in table 3. Total
internal consistency reliability for the PWDQ using
Cronbach's alpha test was obtained to be equal to
0.94. Based on the main factors and items, reliability
(Cronbach's alpha) for decision-making autonomy,
feedback from job, specialization, and ergonomics

A 7 1A atio equal to 2.0 would be desirable. In
addition, CFI of higher than 0.9 indicates a good fit.
SRMR was less than 0.08 and RMSEA was 0.05

was reported as less than 0.7. For factors such as
decision-making autonomy, feedback from job,
information processing, and ergonomics, CR was
less than the desirable level. Intra-class correlations
(ICC) as estimates of inter-rater reliability (IRR) can
be seen in table 3. Moreover, ICC value for 13
factors was reported between 0.5 and 0.88.

CV was less than 0.5 for factors such as decision-
making autonomy, feedback from job, problem-
solving, social support, and ergonomics.
Furthermore, information on DV test is shown in the
last column of table 3. Regarding the comparison
between AVE and MSV, 8 latent variables did not
have a good DV.

that are acceptable (31). NFI defines zero models
as model in which all correlations equal zero (32),
and it is acceptable at a value of more than 0.9 (31).
Results of the five models are listed in table 4.

Table 4: Goodness of fit indices based on the confirmatory factor analysis for the Persian Work Design Questionnaire
related to the workers in a glass manufacturing company in Saveh, Iran, in 2016 (n = 397)

Model NFI*  GFI* CFl** SRMR* RMSEA®™ ,?/df  Df#*  ,°

Z-factor 0.85 055 089 012 0.09 345 2843 98331
18-factor 0.92 074 095 0064 0.051 204 2696 54995
19 i

19-factor (split 0.92 074 096  0.062 0.049 201 2678 5399.9
interdependence)

20-factor (split autonomy) 0.92 0.74 0.96 0.063 0.050 2.01 2659 5345.0
21-factor 0.92 075 096 006 0.04 196 2639 51916

* NFI: Normed fit index
** GFIl: Goodness of fit index
*** CFl: Comparative fit index

In general, 4 factors were modeled with the 4 main
factors in the questionnaire, as compared to other
studied models which were at the lowest level of
desirability. Moreover, in accordance with the
original WDQ, the difference of the 10 factors
between professional and non-professional groups
was assessed (Table 5). The assumption was that
professional jobs, in terms of knowledge and
autonomy, are at higher levels than non-
professional jobs. On the other hand, physical

# SRMR: Standardized root-mean-square residual
## RMSEA: Root mean square error of approximation
### Df: Degree of freedom

demands as well as positive working conditions for
non-professional jobs are in the lower level
compared to professional jobs. In addition,
differences between the other 11 factors were also
examined in this study. It was revealed that the two
groups differed in terms of the two factors of task
variety (P = 0.023, mean of professional = 3.99,
mean of non-professional = 3.87) and equipment
use (P < 0.001, mean of professional = 3.79, mean
of non-professional = 3.32).

Table 5: Means + standard deviation of the selected job characteristics across the occupational categories related to the
workers in a glass manufacturing company in Saveh, Iran, in 2016 (h = 397)

Occupational category

Work characteristic - - P
Professional Non-professional

Skill variety 4.06 +0.34 3.64 £0.45 <0.001
Specialization 4.06 + 0.36 3.40+0.38 <0.001
Work conditions 2.26 +0.09 2.75+0.11 <0.001
Problem solving 3.80+0.23 3.568+0.32 0.010
Information processing 3.93+0.78 3.73+0.74 0.021
Work methods autonomy 3.43+£0.67 3.25+0.53 0.091
Decision-making autonomy 3.43+0.39 3.19+0.88 0.093
Job complexity 3.28+0.82 3.15+0.14 0.104
Work scheduling autonomy 3.52+0.51 3.39+0.47 0.205
Physical demands 3.89+0.33 3.87+£0.64 0.811
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The Pearson correlation coefficients regarding the
relationship between factors and the number of
occupational accidents are presented in table 6. It
should be noted that all factors related to social
characteristics were correlated with work-related
accidents and, with increase in scores, occurrence
of accidents was reduced by a coefficient of 0.11-
0.15 (P < 0.05). Moreover, feedback from job was
negatively associated with occupational accidents
(P <0.001, p=-0.11).

Discussion

The aim of this study was to evaluate the reliability
and validity of the Persian version of the WDQ
provided by Morgeson and Humphrey (18). The
study was conducted among workers who were
active in 22 occupational groups. Total internal
consistency reliability for the PWDQ using
Cronbach's alpha test was obtained to be equal to
0.94 that, compared to the reference value (0.7),
was considered appropriate. In general, the PWDQ
was proven to be reliable which was in line with
previous researches (17, 18).

Among the 21 studied factors, the ergonomics
factor (a factor that belongs to work context
characteristics) with a Cronbach's alpha of 0.45 was
similar to the original and Spanish versions (17, 18).
It seems that reverse scoring can be a reason for
this situation (33). In the PWDQ, this (a < 0.7) was
also observed in the factors of decision-making
autonomy (a = 0.52) and feedback from job (a =
0.63) belonging to the task characteristics, and
specialization (a = 0.54) from the knowledge
characteristics. The results obtained from CFA
revealed that the 21-factor model was supported
and was similar to the US original (18), Spanish
(17), Italian (20), and German (19) versions. In
addition, according to previous studies, among
other studied models, the 18-factor model
(autonomy and interdependence was not divided in
its sub-factors), 19-factor model (interdependence
was replaced with its two sub-factors), and 20-factor
model (autonomy was replaced with its three sub-
factors) were acceptable.

Similar to the original version, 10 factors were
assessed between professional and non-
professional occupational groups. The results
showed that differences in autonomy (3 factors)
were not significant (P > 0.05). Although the people
in  professional jobs had higher scores
quantitatively, differences in autonomy between
professional and non-professional groups in the
original questionnaire (18) as well as the Spanish
version (17) were significant (P < 0.05). According
to the results of the present study, differences in
knowledge characteristics (P < 0.05), except for job

JOHE, Summer 2018; 7 (3)

complexity (P > 0.05), were significant and scores
were higher in all the professional jobs. In the
original and Spanish versions, all related factors
were meaningful and professional jobs had higher
scores. In the context of work characteristics,
individuals in professional jobs had lower points
than those in non-professional jobs (P < 0.001). It
seems high expectations of individuals in
professional jobs towards working conditions can be
stated as a reason for this result. Unlike the other
two studies in this regard (17, 18), physical demand
(as a work characteristic), was not significant
between the two groups in the present study (P >
0.05). Not taking full advantage of the equipment,
devices, software, and up-to-date workflow
processes can be considered as the cause of these
differences.

It should be noted that from the perspective of
psychometrics, the CV for decision-making
autonomy, feedback from job, problem-solving,
social support, and ergonomics was not favorable.
The Spanish version (17) also showed that these 5
factors had problems; in addition, decision-making
autonomy was a common factor in both studies.
Factors such as work-scheduling autonomy,
decision-making  autonomy, work methods
autonomy (autonomy), information processing,
problem-solving and skill variety (knowledge
characteristics), initiated interdependence
(interdependence), and ergonomics (work context
characteristics) did not have acceptable DV. In
other words, they were ambiguous factors. Perhaps
because of this status, these factors were sub-
factors of the larger factors. In fact, each of these
factors, coupled with other factors, made up a larger
part.

Another part of the present study was devoted to
investigations concerning the relationship between
job characteristics and work-related accidents. The
analysis conducted in this study showed that all
factors of social characteristics were significantly
associated with occupational accidents (P < 0.05).
Based on this relationship, with increase in the
scores of the job characteristics, the rate of
accidents was reduced. In previous studies (17, 18),
the relationship of job satisfaction and performance
with task characteristics was assessed and they
were associated with the majority of factors. In this
study, through a macroergonomic approach and
guestionnaire application in order to promote safety,
the relationship between working conditions and
occupational accidents was investigated. The
related results showed that two groups of factors,
namely, social and task characteristics, as one of
the technical systems in macroergonomics
evaluation (8), were correlated with the accidents in
the studied workplace. This result is in line with the
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principles of macroergonomics because the socio-
technical systems theory concept is considered as
a philosophy for macroergonomic and safety (34-
37).

This study had some limitations. First, it was
performed in a manufacturing company. Future
studies can test the questionnaire in other
organizations. Secondly, since the main objective
was to investigate the validity and reliability of the
guestionnaire, during the assessment of the
relationship involving the studied factors and work-
related accidents, moderator factors such as
individual characteristics were not analyzed.
However, for a better understanding of this field
more researches are recommended in other
industries and organizations.

Conclusion

Our data revealed that these initial results support
the reliability and validity of the PWDQ. Thus, it can
be applied as a fit tool to evaluate the characteristics
of organizations. However, when using the PWDQ,
attention should be paid to the two factors of
decision-making autonomy and ergonomics due to
poor reliability and validity. It seems that the outputs
of the present study demonstrated that the PWDQ
is a useful tool for accident management as well as
enhancement of personal and /O safety,
organizational cost management, and productivity
of Persian-language industries and organizations.
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