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Título: Características del trabajo y salud ocupacional: validación y pro-
puesta de una versión abreviada del Work Design Questionnaire. 
Resumen: El interés por el estudio de las características del trabajo para 
explicar cómo la relación de un individuo con el entorno laboral puede 
conducir a respuestas desadaptativas ha cobrado una importancia renovada 
a la luz de la creciente preocupación por el desarrollo de organizaciones sa-
ludables y por la diversidad organizacional. Este estudio tiene como objeti-
vo desarrollar una versión abreviada del Work Design Questionnaire (WDQ) 
con el fin de facilitar su uso e interpretación en este contexto. Las propie-
dades psicométricas de este cuestionario reducido se probaron en una 
muestra multisectorial de trabajadores en España. Para ello, aplicamos el 
cuestionario a una muestra de 500 trabajadores y analizamos la relación en-
tre las carácterísiticas del trabajo y las variables seleccionadas de salud ocu-
pacional (satisfacción, bienestar y agotamiento emocional). Los resultados 
mostraron una fiabilidad y una validez orientada al criterio adecuadas para 
la versión abreviada del WDQ, esto es, el WDQ18-S, así como evidencia 
de invarianza factorial de género. Posteriormente se discuten los resultados 
y sus implicaciones para el uso del WDQ en el ámbito aplicado e investiga-
dor de la salud ocupacional y la prevención de riesgos laborales. 
Palabras clave: Características del trabajo. Work Design Questionnaire. 
Invarianza de género. Salud ocupacional. Versión abreviada. Validación. 

  Title: Work characteristics and occupational health: validation and pro-
posal of a shortened version of the Work Design Questionnaire 
Abstract: Interest in the study of work characteristics to explain how an 
individual's relationship with the work environment can lead to maladap-
tive responses has taken on renewed importance in the light of increasing 
concern for the development of healthy organizations and organizational 
diversity. This study aims to develop a shortened version of the Work De-
sign Questionnaire (WDQ) with a view to facilitating its use and interpreta-
tion. The psychometric properties of this shorter questionnaire were tested 
in a multi-sectoral sample of workers in Spain, with due consideration giv-
en to the gender measurement invariance. For this purpose, we applied the 
questionnaire to a sample of 500 workers and analyzed the relationship be-
tween the answers provided to WDQ and specific occupational health var-
iables (satisfaction, well-being and emotional exhaustion). Results showed 
adequate reliability and criterion-oriented validity for the shortened version 
of the WDQ, that is, the WDQ18-S, as well as evidence of factorial invari-
ance across gender. We then discuss the results and their implications for 
the application of the WDQ in further research and the field of occupa-
tional health and psychosocial risks prevention. 
Keywords: Work characteristics. Work Design Questionnaire. Gender in-
variance. Occupational health. Shortened version. Validation. 

 

Introduction 
 

The way in which work characteristics in organizations 
impact on occupational health has been the subject of 
considerable research (e.g., Parker et al, 2017). This is hardly 
surprising when one considers that these characteristics can 
contribute to an increased probability of harm to workers, 
play a role in the onset of occupational diseases, exacerbate 
existing occupational diseases, and represent the root cause 
of occupational accidents (e.g., López-Araújo & Osca, 2010). 
However, the way in which work characteristics are 
perceived also plays a decisive role. Their analysis requires 
the consideration of a worker’s subjective perception of the 
work environment (Parker, 2014) in order to understand and 
explain how an individual’s particular and unique 
relationship with the work environment can lead to 
maladaptive responses, errors, accidents and adverse 
outcomes for organizations. The importance of such 
working characteristics led Morgeson and Humphrey (2006) 
to develop the Work Design Questionnaire (WDQ). This 
instrument has been validated in different contexts and 
languages, including Germany (Stegmann et al., 2010), Brazil 
(Borges-Andrade et al., 2019), France (Bertolino et al., 2011) 
and the Netherlands (Gorgievski-Duijvesteijn et al., 2016). 
To the best of our knowledge, there are two Spanish 
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versions of the WDQ to date, the version developed by 
Bayona et al. (2015) and the version developed by Fernández 
et al. (2017). The former translated and validated the WDQ 
in a sample of 831 Colombian workers, while the latter 
validated the WDQ in a sample of 1035 workers in Spain. 
However, further research is required to analyze whether the 
WDQ can be applied in the Spanish context while 
maintaining adequate psychometric properties and 
demonstrating measurement invariance, given that the work 
contexts in Colombia and Spain are qualitatively different, 
both in the composition and distribution of qualifications 
and the economic sectors involved. Furthermore, given the 
type of target population (i.e., workers with different 
qualifications), the length of the questionnaire (77 items) and 
the time required for its completion can easily lead to 
problems with the rate and quality of responses, for example, 
issues concerning common method variance, that can have a 
significant impact on the relationships between measures of 
different constructs (Podsakoff et al. 2003). Participants 
might feel fatigue toward the end of the survey’s questions 
which results in providing consistent answers regardless of 
what the questions are about (Baumgartner & Steenkamp, 
2001; Krosnick, 1999; MacKenzie & Podsakoff, 2012). In 
addition, ever-increasing information saturation in the 
workplace means that the time available for completing 
online questionnaires is becoming increasingly scarce. The 
work context is currently undergoing drastic changes due to 
the extensive use of information technologies and social 
networks (Aguado et al, 2019). Constantly accelerating 
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interaction has made work more intense, with hyper 
connectivity and an assumption of constant availability 
exerting a certain pressure for immediate response in 
communication (García-Izquierdo et al., 2019). 
Consequently, conducting lengthy questionnaires against 
such a background can have an adverse effect on the quality 
and quantity of the responses provided. Developing a 
shorter instrument that is easier to apply and quicker to 
answer will contribute to improving the construct validity of 
the questionnaire, and therefore the adequacy of the data 
obtained for subsequent analysis and interpretation. In this 
respect, it would seem advisable to shorten the WDQ so as 
to facilitate its future application (e.g., Liu & Wronski, 2018; 
Marcus et al., 2007), particularly when applying the 
questionnaire to workers with lower qualifications and/or 
levels of training. 

Moreover, we have seen renewed and intensified interest 
in the study of work characteristics in response to the 
published objectives of the Decent Work Agenda 
(International Labor Organization, 2020) and the Sustainable 
Development Goals of the United Nations, which place 
special emphasis on the development of healthy 
organizations and organizational diversity (Castaño et al., 
2019). It is precisely this commitment to diversity that makes 
it necessary to analyze the WDQ short form measuring 
gender invariance, as studies involving the WDQ in Spain 
have not taken into account differences in vulnerability and 
exposure to risk factors for women and men, so research on 
the promotion of occupational safety and health have largely 
failed to take sufficient account of specific differences in the 
individual circumstances of women and men when designing 
workplaces (e.g., Gartzia et al., 2018). 

Taking all of the above into consideration, the aim of 
this study is to analyze the psychometric properties of the 
WDQ in a multi-sectoral sample of workers in Spain, and to 
test whether a shortened version of this questionnaire retains 
these properties. A shorter version of the WDQ would 
provide a more flexible measurement instrument that is 
easier to understand, faster to apply and of greater use for 
research and professional purposes. In addition, we include 
an invariance analysis that takes into account the gender of 
the respondents. Firstly, we present an analysis of the 
components of the WDQ. Secondly, we conduct a study of 
the properties of the WDQ that includes reduction and 
invariance analysis. Thirdly, we present an analysis of the 
work characteristics measured by the shortened version of 
the WDQ and their relationship with organizational health 
variables, with due consideration given to the impact of 
gender. And finally, we discuss the results and implications 
for the application of the WDQ in further research and the 
field of occupational health. 

 

Work characteristics and occupational health: the 
WDQ 
 
Work characteristics are relevant to occupational health 

to the extent that they can represent risk factors, which is to 
say, any aspect of the work environment where exposure 
significantly increases the probability of an individual 
suffering an adverse health outcome. This may take the form 
of a disorder, syndrome, disease or injury, and will also 
impact on the performance of the worker and the 
organization. When these risk factors derive from the way in 
which work is organized and the relationships that exist 
within an organization, we are referring to psychosocial risk 
factors (e.g., Cox & Griffiths, 1996; Leka & Cox, 2008). 
These risk factors are counterbalanced by protective factors 
that reduce the probability of the occurrence of the 
dysfunctional or pathological response. Depending on the 
case, whether a factor is a risk factor or a protective factor 
will depend on various aspects, such as intensity, frequency 
or the type of relationship between the variables, whether 
linear or non-linear. 

Morgeson and Humphrey (2006) tried to measure work 
characteristics and conducted a study in the USA with 540 
incumbents holding 243 distinct work positions and 
developed the WDQ, composed of three categories of work 
characteristics. The first category (i) refers to motivational 
characteristics, which include the factors task and knowledge 
characteristics, given that job enrichment is improved when 
high levels of these characteristics are present. Task 
characteristics refers to the work involved in any given work 
position and the way in which the required tasks are carried 
out, and include the following variables: work scheduling 
autonomy, decision-making autonomy, work methods 
autonomy, task variety, task significance, task identity and 
feedback from job. The WDQ also includes knowledge 
characteristics, which refer to the knowledge, skill and ability 
demands on the job, and include the following variables: job 
complexity, information processing, problem solving, skill 
variety and specialization. (ii) The second category is 
composed of social characteristics, which refer to 
relationships with others, and include: social support, 
initiated interdependence, received interdependence, 
interaction outside the organization, and feedback from 
others. Finally, (iii) the third category is composed of work 
context characteristics, which refer to the physical 
environment of the workplace, and include the variables: 
ergonomics, physical demands, work conditions and 
equipment use. 

Empirical analysis of the constructed questionnaire 
showed that the 21-factor version was the WDQ that 
presented the best psychometric properties after analyzing 
the following five factorial structures: (i) 4 factors, where 
items are grouped into the four general categories of task, 
knowledge, social and work context characteristics; (ii) 18 
factors, where autonomy and interdependence are each 
considered as a single factor rather than separated into work 
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scheduling, decision-making and work methods autonomy, 
and into initiated and received interdependence; (iii) 19 
factors, where autonomy is considered a single factor rather 
than separated into three factors, as in the previous case, and 
interdependence is divided into initiated and received 
interdependence; (iv) 20 factors, where autonomy is divided 
into work scheduling, decision-making and work methods 
autonomy, and interdependence is considered a single factor; 
and (v) 21 factors, where autonomy and interdependence are 
divided into their respective components, as described 
above. Bayona et al. (2015) and Fernández et al. (2017) 
obtained similar results with their corresponding Spanish 
versions of the WDQ, with the 21-factor structure obtaining 
the best results. However, more recent research by Borges-

Andrade et al. (2019) on Brazilian workers, and by Peiró et 
al. (2020) on Colombian workers, found that the 18-factor 
structure was the most suitable version. Given that a shorter 
version of the questionnaire would facilitate its application, 
we will therefore study the possibility of reducing the length 
of the WDQ while maintaining its adequate psychometric 
properties (Objective 1). 

With respect to criterion-oriented validation of the 
WDQ (Table 1) we have found several studies (e.g., Bargsted 
et al., 2019; Bayona et al., 2015; Gorgievski-Duijvesteijn et 
al., 2016; Humphrey et al., 2007; Morgeson & Humphrey, 
2006; Stegmann et al., 2010) where we can see evidences 
between the WDQ and occupational health variables, 
specifically job satisfaction, burnout, and well-being. 

 
Table 1 
Found and expected relations between the dimensions of the WDQ and occupational health outcomes for hypotheses H1-H3. 

Dimensions of 
the WDQ (18 
factors) 

 Found relations  

Expected relations 
Morgeson 

and 
Humphrey 

(2006) 

Humphrey 
et al. (2007) 

Stegmann 
et al. 

(2010) 

Bayona 
et al. 

(2015) 

Gorgievski-
Duijvesteijn 
et al. (2016) 

Bargsted 
et al. 

(2019) 

 
Humphrey 
et al. (2007) 

Gorgievski-
Duijvesteijn 
et al. (2016) 

 

Job satisfaction 

 
Stress 

(i.e., burnout, stress, 
job strain) 

 
Job 

satisfaction 
(H1) 

Burnout 
(emotional 
exhaustion) 

(H2) 

Well-
being 
(H3) 

Autonomy + + + + + +  - - n.s.  +*# -*# +*# 

Task variety + + + + + +    +  +* n.s.# - 

Task 
significance 

+ + + + + + 
 

- n.s. n.s.  +*# -*# n.s. 

Task identity + + + + + +  - - -  +*# -* +*# 

Feedback from 
job 

+ + + + + + 
 

n.s. - n.s.  +*# n.s. +*# 

Job complexity + + + n.s. +     +  + n.s.# - 

Information 
processing 

+ + + + +  
 

  +  + n.s.*# - 

Problem 
solving 

+  + + +  
 

  +  +* n.s.*# - 

Skill variety + + + + +   n.s. n.s. +  +* n.s.*# - 

Specialization +  + + +     +  +*# n.s.*# - 

Social support + + + + + +  - - -  +*# -*# +*# 

Initiated and 
received inter. 

n.s. + n.s. n.s. n.s. + 
 

 - +  n.s.*# n.s.# - 

Interaction 
outside 
organization 

+ + n.s. n.s. n.s. + 
 

  n.s.  + n.s.*# n.s.*# 

Feedback from 
others 

n.s. + + + + + 
 

- - n.s.  +*# -* + 

Ergonomics +  + + +     n.s.  +*# n.s. n.s. 

Physical 
demands 

n.s. - - - +  
 

  -  +*# n.s. +* 

Work 
conditions 

+ + + + +  
 

n.s. - n.s.  +*# n.s. +* 

Equipment use n.s.  n.s. n.s. n.s.     n.s.  n.s.*# n.s.*# n.s.*# 
Note. + A significant and positive relationship. - A significant and negative relationship. n.s. Non significant correlation. Left blank when no data are 
available. * Supported hypotheses. # Supported hypotheses taking the r ≥ .144 threshold. 

 
Taking all of the above into consideration, we expect to 

find the following relationships in this study with the short 
form of the WDQ, expressed in hypotheses H1-H3, and 
summarized in Table 1: 
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H1. Autonomy, task variety, task significance, task identity, feedback 
from job, job complexity, information processing, problem solving, 
skill variety, specialization, social support, interaction outside the 
organization, feedback from others, ergonomics, physical demands 
and work conditions will be positively and significantly correlated 
with job satisfaction. 

H2. Autonomy, task significance, task identity, social support and 
feedback from others will be negatively and significantly correlated 
with burnout (emotional exhaustion). 

H3. Autonomy, task identity, feedback from the job, social support, 
feedback from others, physical demands and work conditions will be 
positively and significantly correlated with well-being, while task 
variety, job complexity, information processing, problem solving, 
skill variety, specialization, and initiated and received 
interdependence will be negatively and significantly correlated with 
well-being. 
 
Gender and work conditions  
 
It is vitally important to take gender into account when 

analyzing working conditions, as the failure to do so risks 
overlooking any differences that may exist in vulnerability 
and exposure for women and men. These differences derive 
from the implementation of occupational safety and health 
standards that are primarily geared towards men, and a 
failure to take into account that, due to gender roles, women 
and men may not perform the same tasks (e.g., Osca & 
López-Araújo, 2020), or perform tasks in the same way. 
Gender division of work can be explained by gender roles 
theories, as the Role Congruity Theory of Prejudice Toward Female 
Leaders (Eagly & Karau, 2002), and the Status Incongruity 
Hypothesis (Rudman et al., 2012). These theories posit that 
women have been historically consigned to feminized 
positions (e.g., Castaño et al., 2019). Feminized work would 
appear to be more related to employment in positions with 
less responsibility, more repetitive tasks, and a heavier family 
burden; while masculinized work is related to positions of 
greater responsibility that require more overtime and greater 
overload (e.g., Cifre et al., 2015). In this regard, the study by 
Rivera-Torres et al. (2013) on work stress showed that men 
are more often affected than women by quantitative 
demands, such as having to work rapidly and under greater 
time pressure; while women are more often affected by 
qualitative, intellectual, emotional and social support 
demands. At the same time, different risks may be present 
when women and men occupy positions that are 
stereotypically considered inappropriate for their gender 
(e.g., García-Izquierdo et al., 2018). 

In short, this all points to the fact that women and men 
may suffer different consequences for their health and well-
being. Indeed, these differences have been corroborated in 
several meta-analyses (e.g., Batz-Barbarich et al., 2018; 
Purvanova & Muros, 2010) in which women's emotional 
exhaustion and job dissatisfaction scores were also found to 
be higher than those of men. 

Taking all the above into consideration, in this study we 
expect to find that: 

 
H4. Women will score lower than men on job satisfaction and well-

being, while scoring higher on emotional exhaustion. 
We will also analyze the invariance of the shorter version 

of the WDQ in order to ensure that it provides equivalent 
measurement irrespective of gender (Objective 2). This will 
contribute to the consideration of the gender perspective in 
occupational health future research. In addition, we will 
explore gender differences with respect to the work 
characteristics analyzed in the shorter version of the WDQ 
(Objective 3). 

 

Method 
 

Procedure 
 
A protocol was developed prior to commencing the 

research that was subsequently assessed by an independent 
ethics review committee1.2Having approved the protocol, the 
researchers conducting the study trained several interviewers. 
Trained interviewers asked diverse companies and workers 
for participation. Participation criteria were: to be working at 
least six months during the last two years in Spain, and not 
to be self-employed nor to be a student. We requested the 
collaboration to fill an online questionnaire of a number of 
incumbents and then to distribute that link to other workers 
selected by means of non-probabilistic snowball sampling. 
The questionnaire included socio-demographic variables and 
various scales. All participants acknowledged informed 
consent before completing the questionnaire. 

Respondent anonymity and the research purpose were 
emphasized throughout the process in order to avoid social 
desirability effects and reduce evaluation apprehension (e.g., 
Podsakoff et al., 2012). 

 
Participants 
 
A total of 566 people participated in the study. However, 

66 responses were discarded for the following reasons: (i) 39 
self-employed respondents completed the questionnaire, 
despite the fact that the questionnaire is intended for salaried 
employees; (ii) four participants were discarded because they 
indicated that they had no work experience beyond their 
final student work placement; and (iii), the contributions of 
23 participants were discarded because they failed to 
correctly follow the instructions for answering two items 
(e.g., "Please indicate option [X] for this question"), which 
were included to avoid low-quality data (DeSimone & 
Harms, 2017). 

The final sample of 500 participants consisted of 234 
men (46.8%) and 266 women (53.2%), with a mean age of 

 
12Comité de Ética en la Investigación del Principado de Asturias (Ethics Committee 
on Research of the Principality of Asturias, reference project: 2020.119). 



Work characteristics and occupational health: validation and proposal of a shortened version of the Work Design Questionnaire                                             153 

anales de psicología / annals of psychology, 2022, vol. 38, nº 1 (january) 

37.59 years (SD = 12.704). Of these, 61.2% had received a 
university education. In terms of work context, the average 
number of employees in the organizations to which the 
participants belonged was 252.19 (SD = 967.437), with 50% 
of the participants belonging to organizations with 30 or 
fewer employees, and around 10% to organizations with 300 
or more employees. 75% of the participants were from the 
private sector, and the remaining 25% from the public 
sector. Furthermore, as can be observed in Table 2, the 
incumbents were drawn from a wide variety of sectors, 
which facilitates the consistency of results with respect to the 
development and validation versions of the WDQ in 
previous studies. Participants were grouped and assigned to 
fourteen categories based on the twenty nine sectors of the 
National Classification of Economic Activities (CNAE) in 
Spain. It should also be noted that organizational experience 
(M = 111.814 months, SD = 178.744) and on-the-job 
experience (M = 73.43 months, SD = 102.739) was generally 
high, which ensured that responses to the WDQ were 
reliable. A total of 62.6% of the participants had a 
permanent contract, 31% had a temporary contract and 
6.4% had a work or service contract. With regard to type of 
working day, 67% worked a continuous working day and the 
remaining 33% worked a split shift. 

 
Instruments 
 
In addition to questions on socio-demographic data, the 

online questionnaire also included the following scales: 
Work characteristics: measured using the 77 items of the 

Spanish version of the WDQ developed by Bayona et al. 
(2015). The scale is composed of 21 factors, as previously 
explained in the section on the WDQ: work scheduling, 

decision-making and work methods autonomy (i.e., “The job 
allows me to make my own decisions about how to schedule 
my work”), task variety (i.e., “The job involves a great deal 
of task variety”), task significance (i.e., “The job has a large 
impact on people outside the organization”), task identity 
(i.e., “The job involves completing a piece of work that has 
an obvious beginning and end”), feedback from job (i.e., 
“The job itself provides me with information about my 
performance”), job complexity (i.e., “The tasks on the job 
are simple and uncomplicated”; reverse scoring), information 
processing (i.e., “The job requires me to analyze a lot of 
information”), problem solving (i.e., “The job requires me to 
be creative”), skill variety (i.e., “The job requires the use of a 
number of skills”), specialization (i.e., “The job requires a 
depth of knowledge and expertise”), social support (i.e., “I 
have the chance in my job to get to know other people”), 
initiated and received interdependence (i.e., “The job 
requires me to accomplish my job before others complete 
their job”), interaction outside organization (i.e., “The job 
involves a great deal of interaction with people outside my 
organization”), feedback from others (i.e., “I receive a great 
deal of information from my manager and co-workers about 
my job performance”), ergonomics (i.e., “The job involves 
excessive reaching”; reverse scoring), physical demands (i.e., 
“The job requires a great deal of muscular endurance”; 
reverse scoring), work conditions (i.e., “The work place is 
free from excessive noise”), equipment use (i.e., “The job 
involves the use of a variety of different equipment”; reverse 
scoring). The Cronbach's alpha reported by the authors 
ranges from .57 (ergonomics) to .95 (physical demands). 
Participants responded using a five-point Likert-type scale, 
from 1 (strongly disagree) to 5 (strongly agree). 

 
 
Table 2  
Number and percentage of participants by sector. 

Sector n % 
Job seniority (months) Sex 

(% men) M SD 

Hospitality and Retail 120 24 63.13 88.516 37.50 
Primary sector  89 17.8 66.83 92.914 71.91 
Education 58 11.6 85.74 117.087 15.52 
Metal  44 8.8 88.02 112.968 90.91 
Health 44 8.8 81.50 112.204 20.45 
Public Administration 32 6.4 153.41 151.496 46.88 
Auditing and technical professionals 27 5.4 43.93 49.319 55.56 
Administrative/ Legal and Financial 22 4.4 67.86 108.028 31.82 
Research/ITC 20 4 44.20 67.373 55.00 
Architects/Engineers 16 3.2 13.56 28.784 37.50 
Tertiary Sector 15 3 49.20 51.273 13.33 
Transport 8 1.6 108.75 120.066 100 
Security/Armed forces 3 0.6 137.00 188.215 66.67 
Arts 2 0.4 25.50 2.121 50.00 
N = 500 

 
Job satisfaction: measured using the 12 items of the S10-

S12 Job Satisfaction Questionnaire (e.g., "The support you 
receive from your superiors") developed by Meliá and Peiró 
(1989), who reported a Cronbach's coefficient of .88. 

Participants responded using a 7-point response scale, from 
1 (very dissatisfied) to 7 (very satisfied). 

Burnout: measured using five items from the emotional 
exhaustion dimension taken from the Spanish version of the 
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Maslach Burnout Inventory General Survey (e.g., "I feel used 
up at the end of a workday") adapted into Spanish by Salanova 
et al. (2000), who found a Cronbach's coefficient of .85. 
Emotional exhaustion have been seen as the core of burnout 
and is the best reliable burnout dimension (e.g., Salanova et 
al., 2000; Schaufeli & Dierendonck, 1993). Moreover, the 
content of this scale has a greater relationship with labour 
health issues than the other dimensions (depersonalization 
and reduced sense of personal accomplishment) which are 
more related with job performance. Participants responded 
using a 7-point response scale from 0 (never) to 6 (always). 

Well-being: measured using the 12 items of the Spanish 
version of the General Health Questionnaire (e.g., "Felt 
constantly under strain") by Goldberg and Williams (1996), 
which indicated a Cronbach's Alpha of .86. Considering this 
instrument as unidimensional can be used for differentiating 
psychological morbidity (anxiety combined with depression). 
Participants responded using a 4-point response scale, from 
0 (not at all) to 3 (much more than usual). 

 
Data analysis 
 
The dimensionality of the WDQ was analyzed through 

confirmatory factor analysis (CFA), using Mplus software 
(version 8.1, Muthén & Muthén, 2012). The result of the 
Kolmogorov-Smirnov test with Lilliefors correction was 
significant (p < .05), so the normality of the data could not 
be confirmed. We therefore used categorical weighted least 
squares, since these provide robust solutions (e.g., Castaño & 
García-Izquierdo, 2018), and conducted bootstrapping 
analyses. In addition, the common method bias was verified 
by means of the Harman's one-factor test, described in 
Podsakoff et al. (2003), in which all items loaded on a single 
factor. 

As a strategy to reduce the WDQ, two researchers took 
part in a two-phase inter-rater agreement process aimed at 
reaching an agreement as to which items should be 
eliminated. In the first phase, each researcher indicated the 
items they judged appropriate to eliminate according to the 
following criteria (e.g., Azañedo et al., 2017; Lloret-Segura et 
al., 2014): the reliability of the dimensions; the loadings of 
the items; and the repetitiveness of the items for each 
dimension. In the second phase, the researchers were able to 
make the appropriate modifications until total or close-to-
total agreement was reached, in accordance with criteria 
established by Landis and Koch (1977). The reliability and 
factorial structure of the shorter version of the instrument 
were then analyzed, as well as the correlations with the 
original instrument (e.g. DeBode et al., 2013). 

The following comparative and adjustment indexes were 
used to test for goodness of fit (e.g., Browne & Cudeck, 
1993): (i) comparative fit index (CFI) and Tucker-Lewis 
index (TLI), where values of 0.90 to 0.95 suggest an 
acceptable fit and values above 0.95 suggest a good fit; (ii) 
root mean square error of approximation (RMSEA), where 
values of 0.05 and below indicate a good model fit, values of 

0.05 to 0.08 a moderate fit, and values of 0.10 and above a 
poor fit; and, finally (iii), the χ2/degree of freedom ratio, 
where values of between one and three suggest a good fit. 

In addition, the invariance of the WDQ across gender 
was also analyzed. A sequential analysis was conducted for 
this purpose, using a configural invariance model, and 
applying progressive restrictions towards a metric and scalar 
invariance model (e.g., Elosúa, 2005; Ramis et al., 2015). 
Indicators of invariance were defined as incremental changes 
in CFI, TLI and RMSEA not exceeding |0.01| (e.g., Chen, 
2007; Cheung & Rensvold, 2002). 

Finally, analyses of descriptive statistics, Cronbach's 
reliability index, t-tests and Pearson's correlations were 
conducted using SPSS software (version 20). The calculator 
developed by Diedenhofen and Musch (2016) was used to 
compare Cronbach's reliability indices, and the calculator 
developed by Ellis (2009) was used to calculate the effect 
size. We took d = .20 as a small effect, d = .50 as a medium 
effect, and d = .80 as a large effect in t-tests analyses (e.g., 
Cohen, 1988). In addition, G*Power software version 3.1.9.2 
by Faul et al. (2009) was used to determine r = .144 as the 
Pearson’s minimum correlation coefficient with 500 
participants which is sensitive to effects to 90% power 
(α = .05, two-tailed), meaning that this research would not 
be able to reliably detect correlations smaller than that value. 
Missing data were then removed by means of listwise 
deletion. 

 

Results 
 

Confirmatory factor analysis and reduction of the 
WDQ 
 
The results in Table 3 show that the fit for the single 

factor and 4-factor structure was poor, while the best fit was 
obtained for the structures with 18 or more factors. Being 
parsimonious (in order to select lower number of factors and 
similar RMSEA), we took as a starting point the 18-factor 
structure (RMSEA = 0.049, 90% CI [0.047, 0.050], χ2 = 
5889.538, df = 2696, χ2/df = 2.185, TLI = 0.951, CFI = 
0.954) in order to reduce the number of items for each 
dimension of the WDQ. Taking into account the criteria for 
reliability, factor loadings, content, and number of items per 
dimension described in the Data Analysis section, the first 
phase of the inter-rater agreement process for reducing the 
number of items in the WDQ resulted in a Kappa index of 
.54. Given that this agreement index was moderate, the 
second phase of the agreement process involved the pooling 
of the researchers' responses until total agreement was 
reached (Kappa index of 1) on the WDQ items to be 
eliminated. Specifically, in this second phase, it was agreed to 
eliminate 25 items, which therefore left a WDQ with 52 
items. Table 4 contains a list of the 25 items eliminated from 
the WDQ (the original 77 items can be consulted in Bayona 
et al., 2015) in the second phase of constructing the shorter 
52-item version of the WDQ, which we have named 
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WDQ18-S. Finally, Table 3 shows the fit indices, where it 
can be observed that the 18-factor 52-item structure of the 
WDQ18-S presents adequate results with the items selected 

after the reduction process (RMSEA = 0.058, 90% CI 
[0.056, 0.061], χ2 = 3011.491, df = 1121, χ2/df = 2.686, TLI 
= 0.944, CFI = 0.953). 

 
Table 3 
Results of the CFA of the WDQ and its shortened version (WDQ 18-S). 

Fit indexes 

Version of the WDQ according to number of factors 

WDQ  WDQ18-S* 

1 4 18 19 20 21  18 

RMSEA 0.151 0.099 0.049 0.048 0.048 0.048  0.058 
90% CI [0.149, 0.152] [0.098, 0.100] [0.047, 0.050] [0.047, 0.050] [0.047, 0.050] [0.046, 0.050]  [0.056, 0.061] 
χ2 35143.202 16781.651 5889.538 5821.009 5772.587 5702.349  3011.491 
df 2849 2843 2696 2678 2659 2639  1121 
χ2/df 12.335 5.903 2.185 2.174 2.171 2.161  2.686 
TLI 0.526 0.795 0.951 0.951 0.951 0.952  0.944 
CFI 0.539 0.801 0.954 0.955 0.956 0.956  0.953 
N = 500. Bootstrap analyses were performed to ensure robustness. 
*Shortened version with 52 items. 

 
Table 4 
Eliminated items as a result of the inter-rater agreement process used to establish the WDQ18-S. 

Nº Items 

Autonomy 
2 The job allows me to decide on the order in which things are done on the job. 
5 The job allows me to make a lot of decisions on my own. 
7 The job allows me to make decisions about what methods I use to complete my work. 
8 The job gives me considerable opportunity for independence and freedom in how I do the work. 
9 The job allows me to decide on my own how to go about doing my work. 

Task variety 
12 The job requires the performance of a wide range of tasks. 
13 The job involves performing a variety of tasks. 
Task significance 
17 The work performed on the job has a significant impact on people outside the organization. 
Task identity 
21 The job allows me to complete work I start. 
Feedback from job 
23 The job itself provides feedback on my performance. 
Job complexity 
25 The job requires that I only do one task or activity at a time. (Reverse scored) 
28 The job involves performing relatively simple tasks. (Reverse scored) 
Information processing 
29 The job requires me to monitor a great deal of information. 
31 The job requires me to keep track of more than one thing at a time. 
Skill variety 
37 The job requires a variety of skills. 
39 The job requires me to use a number of complex or high-level skills. 
Specialization 
42 The tools, procedures, materials, and so forth used on this job are highly specialized in terms of purpose. 
43 The job requires very specialized knowledge and skills. 
Social support 
45 I have the opportunity to develop close friendships in my job. 
47 I have the opportunity to meet with others in my work. 
Initiated and received interdependence 
52 Other jobs depend directly on my job. 
54 The job activities are greatly affected by the work of many different people for its completion. 
Interaction outside organization 
57 The job requires spending a great deal of time with people outside my organization. 
58 The job involves interaction with people who are not members of my organization. 
Feedback from others 
63 I receive feedback on my performance from other people in my organization (such as my manager or co-workers). 
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The WDQ18-S was subsequently analyzed in order to verify 
the extent to which it continued to measure the constructs of 
the original WDQ18. For this purpose, the 18 dimensions of 
the 52-item WDQ18-S were correlated with the corresponding 
18 dimensions of the original 77-item version. In addition, an 
analysis was carried out to determine whether there were 
significant differences between the reliability indices of the 
dimensions of the two versions. Table 5 shows high correlations 
exceeding .9, between the dimensions of the original WDQ and 
the WDQ18-S. It should also be noted that in 10 of the 18 
dimensions of the WDQ there were statistically significant 

differences between the comparative reliabilities of the two 
versions, with a lower value obtained for the shorter version, 
although this lower value was less than 10% for 9 of the 10 
dimensions: autonomy, task variety, task significance, task 
identity, feedback from job, skill variety, social support, initiated 
and received interdependence and feedback from others. 
However, although there was a more than 10% decrease with 
respect to the original version, in the case of the remaining 
specialization dimension, the reliability index was higher than 
.75. 

 
Table 5 
Correlations and reliability comparison between the dimensions of the original 18-factor WDQ and the WDQ18-S. 

Dimensions of the WDQ 
(18 factors) 

r WDQ 18 factors and WDQ18-S 
α 

WDQ 18 
α 

WDQ18-S 
p values for  α differences 

Autonomy .974** .948 .890 .000 
Task variety .965** .949 .898 .000 
Task significance .952** .884 .815 .000 
Task identity .981** .854 .790 .003 
Feedback from job .980** .907 .841 .000 
Job complexity .938** .819 .827 .742 
Information processing .931** .831 .831 1.000 
Problem solving 1.000** .775 .775 1.000 
Skill variety .964** .914 .878 .001 
Specialization .954** .891 .779 .000 
Social support .965** .855 .788 .001 
Initiated and received interdependence .980** .886 .817 .000 
Interaction outside organization .949** .917 .902 .222 
Feedback from others .985** .920 .857 .000 
Ergonomics 1.000** .695 .695 1.000 
Physical demands 1.000** .961 .961 1.000 
Work conditions 1.000** .801 .801 1.000 
Equipment use 1.000** .742 .742 1.000 
Note. N = 500. Bootstrap analyses were performed to ensure robustness. Significant p values are indicated in italics. 
*Two tail significant at p < .05. **Two tail significant at p < .01. 

 
Measurement invariance analyses were also conducted 

considering gender. As shown in Table 6, the fit indices 
obtained for the configural model allowed us to accept the 
equivalence of the instrument for the two groups. Subsequently, 
the metric invariance model also presented a good fit, and there 
was no increase in the indices with respect to the less restrictive 
model. Finally, given that the scalar invariance model also 
presented good fit indices, and following the established criteria, 
the absolute increase in the CFI, TLI and RMSEA did not 
exceed 0.01, the scalar invariance model could also be accepted. 

 
Table 6 
Gender invariance results of the WDQ18-S. 

Fit indexes 
Invariance 

Configural Metric Scalar 

RMSEA 0.055 0.054 0.053 
90% CI [0.052, 0.058] [0.051, 0.057] [0.050, 0.056] 
χ2 4221.255 4210.750 4125.031 
df 2398 2432 2414 
χ2/df 1.760 1.731 1.709 
TLI 0.943 0.946 0.947 
CFI 0.949 0.950 0.952 
N = 500. 

 
Criterion-oriented validity 
 
Table 7 shows the descriptive statistics of the dimensions of 

the WDQ18-S and the criterion variables. 
Table 8 shows the correlations between the dimensions of 

the WDQ18-S and the other variables. With regard to the 
significant correlations between the dimensions of the WDQ18-
S and health variables, we highlight those above r = .144. This is 
the coefficient sensitive to effects with 90% power (α = .05, 
two-tailed) for our sample size, that is: (i) job satisfaction 
correlated significantly and positively with: autonomy, task 
significance, task identity, feedback from job, specialization, 
social support, feedback from others, ergonomics, physical 
demands and work conditions; (ii) emotional exhaustion 
correlated negatively with autonomy, task significance, feedback 
from job, social support, ergonomics, physical demands, and 
work conditions; and (iii) well-being correlated positively with 
autonomy, task variety, task significance, task identity, feedback 
from job, social support and ergonomics. We need to remind 
that physical demands and ergonomics are reverse scored. 
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Table 7. Descriptive statistics of the WDQ18-S and criteria. 
Variables Min. Max. Sum Scale max. scoring* M SD Skew. Kurt. 

Task characteristics         
Autonomy 4 20 6,913 20 13.83 4.011 -0.597 -0.223 
Task variety 2 10 3,839 10 7.68 2.022 -0.691 -0.174 
Task significance 3 15 5,566 15 11.13 3.024 -0.673 0.183 
Task identity 3 15 5,514 15 11.03 2.684 -0.532 -0.003 
Feedback from job 2 10 3,563 10 7.13 1.802 -0.525 0.091 

Knowledge characteristics         
Job complexity 2 10 3,435 10 6.87 2.135 -0.356 -0.647 
Information processing 2 10 3,604 10 7.21 1.999 -0.483 -0.329 
Problem solving 4 20 6,631 20 13.26 3.742 -0.283 -0.200 
Skill variety 2 10 3,807 10 7.61 1.742 -0.557 0.092 
Specialization 2 10 3,473 10 6.95 1.937 -0.464 -0.218 

Social characteristics         
Social support 6 20 7,745 20 15.49 3.111 -0.488 -0.120 
Initiated and received interdependence 4 20 6,729 20 13.46 3.902 -0.548 -0.122 
Interaction outside organization 2 10 3,597 10 7.19 2.372 -0.590 -0.574 
Feedback from others 2 10 3,203 10 6.41 2.061 -0.269 -0.542 

Work context         
Ergonomics 3 15 4,880 15 9.76 2.935 -0.172 -0.608 
Physical demands 3 15 5,581 15 11.16 3.746 -0.628 -0.776 
Work conditions 5 25 8,264 25 16.53 4.928 -0.351 -0.465 
Equipment use 3 15 4,357 15 8.71 2.897 0.225 -0.455 
         

Criteria         
Job satisfaction 12 84 29,560 84 59.12 15.040 -0.581 -0.257 
Emotional exhaustion 0 30 5,915 35 11.83 6.740 0.532 -0.239 
Well-being 3 36 11,542 48 23.08 5.892 -0.114 0.030 

N = 500. 
*Scale maximum scoring refers to the maximum score that participants can obtain on every scale. 
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Moreover, Table 9 shows the analyses of mean 
differences for the dimensions of the WDQ18-S and 
occupational health outcomes by gender. Statistically 
significant differences were found showing a small effect size 
for the following dimensions of the WDQ18-S: 
specialization (p = .014, d = 0.219) and initiated and received 

interdependence (p = .008, d = 0. 259), with higher scores 
for men than for women; while in physical demands (p = 
.004, d = -0.274), work conditions (p = .002, d = -0.417) and 
equipment use (p = .002, d = -0.538), higher scores were 
found for women than for men, reflecting a small to 
medium effect. 

 
Table 9. T-test for equality of means between WDQ18-S and occupational health variables depending on gender. 

Variables Bootstrap p value  95% CI d of Cohen 

Men 
n = 234 

Women 
n = 266 

M SD M SD 

Autonomy .978 [-0.743, 0.733] d = -0.003 13.82 3.873 13.83 4.137 
Task variety .174 [-0.577, 0.157] d = -0.122 7.55 1.994 7.79 2.044 
Task significance .122 [-1.046, 0.082] d = -0.146 10.90 2.969 11.34 3.063 
Task identity .794 [-0.371, 0.520] d = 0.022 11.06 2.548 11.00 2.803 
Feedback from job .509 [-0.184, 0.431] d = 0.060 7.18 1.776 7.08 1.827 
Job complexity .533 [-0.264, 0.512] d = 0.062 6.94 2.100 6.81 2.168 
Information processing .329 [-0.176, 0.531] d = 0.089 7.30 1.991 7.12 2.007 
Problem solving .399 [-0.397, 0.937] d = 0.075 13.41 3.504 13.13 3.942 
Skill variety .559 [-0.395, 0.223] d = -0.049 7.57 1.723 7.65 1.761 
Specialization .014 [0.058, 0.769] d = 0.219 7.17 1.822 6.75 2.015 
Social support .068 [-1.097, 0.024] d = -0.170 15.21 3.013 15.74 3.180 
Initiated and received interdependence .008 [0.369, 1.688] d = 0.259 13.99 3.826 12.99 3.916 
Interaction outside organization .547 [-0.360, 0.545] d = 0.053 7.26 2.317 7.14 2.422 
Feedback from others .576 [-0.215, 0.492] d = 0.051 6.46 2.028 6.36 2.093 
Ergonomics .389 [-0.275, 0.738] d = 0.074 9.88 2.885 9.66 2.980 
Physical demands .004 [-1.674, -0.416] d = -0.274 10.62 3.822 11.64 3.618 
Work conditions .002 [-2.827, -1.145] d = -0.417 15.44 5.367 17.48 4.295 
Equipment use .002 [-1.987, -0.947] d = -0.538 7.92 2.635 9.41 2.941 

        
Job satisfaction .248 [-4.120, 0.912] d = -0.107 58.27 15.802 59.87 14.325 
Emotional exhaustion .645 [-0.827, 1.417] d = 0.044 11.99 6.810 11.69 6.688 
Well-being .230 [-0.357, 1.626] d = 0.107 23.42 5.881 22.79 5.896 

 

Discussion and conclusions  
 

This study developed a shorter version of the WDQ and 
subsequently analyzed the questionnaire’s psychometric 
properties in a multi-sectoral sample of workers in Spain, 
with due consideration given to gender differences for the 
dimensions of the WDQ18-S and occupational health 
outcomes. The main results obtained are discussed below. 

We believe that the resulting WDQ18-S constitutes an 
instrument that can ensure sound psychometric performance 
while remaining versatile in terms of its application and 
interpretation for the purposes of research and for 
occupational health and safety professionals. 

With regard to the first objective, the number of items in 
the WDQ was shortened to the 52 found in the WDQ18-S, 
with a factorial structure of 18 dimensions. In addition, the 
invariance of the WDQ18-S across gender was also verified, 
which ensures equivalent measurement, as hypothesized in 
the second objective of this study. This shorter version of 
the questionnaire facilitates the application of the instrument 
by reducing response time, respondent fatigue and higher 
test-taking motivation (e.g., Liu & Wronski, 2018; Marcus et 
al., 2007) without compromising its psychometric properties. 

This reduction also facilitates time saving and the 
completion of the questionnaire, especially when applied to 
workers with lower qualifications and/or training. The items 
have been selected based on relevance, variability, and 
representativity (Muñiz & Fonseca-Pedrero, 2019), as we 
have taken into account factor loadings, reliability analyses 
and the content validity of the items also to avoid 
overrepresentation by their repetition, finally resulting in a 
more easy-to-use instrument. In addition, among the 
advantages of the WDQ18-S it should be noted that the 
management time for the evaluators is reduced as well, so 
the instrument is easier to apply and to interpret due to the 
simplification of the dimensions that compose it. Ultimately, 
this will facilitate to conduct psychosocial assessments into 
organizations, often limited by the scarce availability of free, 
easily to apply and interpretable assessment instruments. 

With respect to criterion-oriented validity evidence, H1-
H3 were partially fulfilled. Generally speaking, the results 
found for the validation of the WDQ18-S are in the same 
line with those obtained for job satisfaction from previous 
studies that we have summarized in Table 1. However, it 
should be outlined some larger differences as can be seen in 
Table 1. Following the calculated sensitivity criterion 
(r > .144), we did not find the expected significant 
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correlation with job satisfaction in the case of task variety, 
job complexity, information processing, problem solving, 
skill variety and interaction outside organization. Something 
similar occurs when analyzing the correlations between the 
dimensions of the WDQ18-S and emotional exhaustion and 
well-being following that restrictive criterion. The selection 
of this more restrictive approach to the interpretation of our 
data allows for rigorous conclusions, taking also into account 
that the sample is made up of a wide variety of sectors. 
Therefore, it is not surprising to say no significant 
correlations have been found between the health variables 
and some WDQ18-S dimensions such as job complexity, 
information processing, problem solving, skill variety, 
initiated and received interdependence, interaction outside 
the organization and equipment use, as the variety of the 
occupations in the sample may make it difficult for 
significant correlations to emerge. In this respect, the 
absence of a significant correlation could be related with the 
job content and responsibilities (i.e., differences in cognitive 
workload, pace of work, etc.), so further analyses should 
investigate if these characteristics make a difference. 
Furthermore, dealing with initiated and received 
interdependence, interaction outside organization and 
equipment use, our results confirm those of previous studies 
(e.g., Bayona et al., 2015; Morgeson & Humphrey, 2006) 
regarding the non-significant relationship of these 
dimensions with the health outcomes, so probably these are 
three dimensions prone to be removed from the WDQ. 
Notwithstanding the above, in general, it should be noted 
that 11 of the 18 dimensions of the WDQ18-S were related 
to some extent to job satisfaction, emotional exhaustion and 
well-being. Moreover, we can outline autonomy, task 
significance, feedback from job, social support and 
ergonomics as the dimensions of the WDQ18-S strongly 
related to all the three dependent variables. In fact, previous 
research has already suggested that autonomy and social 
support were the two best predictors of job satisfaction 
(Humphrey et al., 2007). Consequently, our results add three 
more dimensions that are also relevant for the prediction of 
all of the criteria considered in this study, thus constituting 
the five most relevant dimensions of the WDQ18-S that 
organizations and future research should pay special 
attention to, for risk prevention purposes. 

In a similar vein, it should also be mentioned that a 
significant and negative correlation of both job seniority and 
age, was found with social support. This seems to point to 
an issue of particular relevance today, namely the focus on 
healthy ageing in organizations (e.g., Alcover et al., 2021). 
From an inclusive prevention perspective, it is necessary to 
pay attention to occupational risks by making age-sensitive 
organizational adaptations. Closely related to this, 
occupational health variables intercorrelations are high, as 
expected. Moreover, one of the main contribution of this 
piece of research is the validation of the WDQ with 
psychological morbidity by means of the GHQ as it explores 
perceptions of distress that could be manifestations of an 

underlying disorder (Pedrero-Pérez et al., 2020). Along with 
emotional exhaustion and job satisfaction, help to screen 
overall psychological well-being at work. 

We also analyzed possible differences in the scores of 
women and men in occupational health outcomes, although 
no statistically significant differences were found to support 
hypothesis H4. These results could represent a positive 
development, given that we found no gender differentiation 
in occupational health, as expected on the basis of the 
findings of some previous research (Batz-Barbarich et al., 
2018), but the fact that satisfaction and well-being scores are 
generally low may be due to an equivalence in exposure to 
adverse job characteristics for both women and men. With 
regard to the third objective of this study, the gender analysis 
of the WDQ18-S dimension scores showed that women 
scored higher than men in the dimensions relating to 
physical demands, work conditions and equipment use. In 
contrast, men scored higher than women on specialization 
and initiated and received interdependence. These results 
suggest a possible consolidation of differentiated gender 
roles at work, as previously mentioned, with more women 
found in feminized jobs with less responsibility and 
complexity, and men working in more masculinized jobs 
with greater responsibility, more dependence on others and 
greater specialization and use of technologies (e.g., Castaño 
et al. 2020). In short, research on occupational health from a 
gender perspective becomes more necessarily than ever for 
greater clarification and deeper understanding of the 
relationship between the characteristics of work and its 
impact on health, thereby facilitating the development of 
healthy and sustainable organizations. 

All in all, these results could be of particular use when it 
comes to considering workplace interventions and work 
design that contribute to the safeguarding and improvement 
of workers' well-being. We need to remind that despite the 
fact that psychological complaints are the second work-
related health problem in Europe and the wide range of 
studies linking working conditions and health, it is necessary 
to emphasize the importance of interventions in 
organizations, since following Sureda et al. (2019), there is 
sufficient empirical evidence on the benefits of reducing 
negative working conditions and its positive effect on the 
satisfaction, well-being and health of workers. 

 
Limitations and future research  
 
It is important to mention the limitations of the present 

study, as well as lines of future research. Firstly, the fact that 
this is a cross-sectional study makes it difficult to establish 
causal relationships between work characteristics and 
occupational health outcomes, and the results may be 
affected by the problem of common variance. It would 
therefore be interesting to carry out longitudinal studies to 
analyze the causal relationships between organizational 
factors, their consequences, and their evolution over time, in 
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order to establish the interventions that most closely 
correspond to reality. 

Secondly, the fact that the participants belong to 
different organizations prevents detailed data analysis that 
takes into account other types of organizational variables 
that may have affected the results obtained. In this regard, it 
would be particularly useful to have a sample of each 
relevant organizational sector in Spain that is large enough to 
allow a comparative analysis. This broadening of the sample 
by sector would also enable an exhaustive analysis of the 
effects of occupational segregation across gender, and the 
possible impact of gender stereotypes on occupational 
health. 

Thirdly, although our sample size is not so big, we must 
emphasize the use of robust analysis techniques for reducing 
these potentials adverse effects. Thus, our results can be of 
interest due sector variety and gender balanced sample 
composition as well. Nevertheless, we highlight the need to 
study these job characteristics in more detail, in order to 

analyze their relationship with other important 
organizational outcomes such as job performance. 
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