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Resumen: La evaluacion de la Gestion de Ergonomia (GE) en la Cadena de
Suministro (CS) es un proceso en desarrollo, ya que existe la necesidad de
evaluarla de forma integral y holisticamente. Es por ello, que las practicas de
liderazgo de la alta direccién y la participacion de los trabajadores (PLYPT) es un
constructo que juega un papel clave en este proceso. Tales practicas han sido
reconocidas en la literatura, ya que a través de la implementacion de ellas se
obtienen mejoras en la eficiencia y productividad, asi como en la prevencion vy
evaluacion de riesgos ergondmicos. Esta investigacion tiene como obijetivo
determinar las mejores PLYPT para la GE. Para ello, se desarrollé una revision de
literatura, posteriormente se disefid un cuestionario digital con preguntas cerradas
de escala Likert de 5 puntos (1-5), donde 1 = Totalmente en desacuerdo y 5 =
Totalmente de acuerdo respecto al grado de acuerdo con las PLYPT en la CS para
la GE. Se utilizé una muestra por conveniencia de expertos de Latinoamérica y se
desarrollé un analisis descriptivo por medio de la obtencion de las medianas vy
rangos intercuartilicos por item. Como resultados se disefi¢ y aplico de manera
electrénica un instrumento integrado por 17 items que miden cuatro dimensiones:
1) Liderazgo y compromiso, 2) Politica de Ergonomia, 3) Roles, responsabilidades
y autoridades en la organizacion, y 4) Consulta y participacion de los trabajadores.
El analisis descriptivo se realizé considerando la respuesta de 34 expertos. Las
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medianas mas altas con menores rangos intercuartilicos determinan un alto grado
de acuerdo con la aplicacion de ciertas practicas para la gestion de ergonomia,
encontrandose que la mayoria de éstas estan centradas en el actuar de la alta
direccion. Entre las mejores practicas se encuentran: el liderazgo y compromiso de
la alta direccion al asumir la total responsabilidad de la prevenciéon de lesiones, el
deterioro de la salud, la rendicién de cuentas, asi como la provision de actividades
y lugares de trabajo seguro y saludables. Ademas de establecer la politica y
objetivos de ergonomia, apoyar la conformacion de la comision de seguridad e
higiene y garantizar la disponibilidad de los recursos necesarios. Otra de ellas esta
relacionada con implementar y mantener una politica de ergonomia documentada,
comunicada y pertinente que incluya el compromiso de cumplir los requerimientos
legales, asi como eliminar o reducir los riesgos ergondmicos. Sin olvidar la
promocién de los medios e invitar a los trabajadores a informar sobre incidentes,
peligros, riesgos y oportunidades con libertad y confianza. Asi, estas practicas
deben promoverse, implementarse y evaluarse de una manera efectiva en la GE en
la CS. El instrumento disefiado y las dimensiones propuestas pueden considerarse
pertinentes para la evaluacién de estas practicas en la industria.

Palabras clave: Gestién de Ergonomia, Cadena de suministro, Liderazgo de la alta
direccién y participacion de los trabajadores.

Relevancia para la ergonomia: Esta investigacion contribuye a la caracterizacion
de las practicas en liderazgo de la alta direccidn y participacion de los trabajadores
en la cadena de suministro para la gestion de ergonomia.

Abstract: Evaluating of Ergonomics Management (EM) in the Supply Chain (SC) is
a developing process that must be conducted comprehensively and holistically. That
is why top management leadership practices and worker participation (TML&WPPs)
is a construct that play a crucial role in this process. Such practices have been
recognized in the literature since, through their implementation, significant
improvements in efficiency and productivity are obtained, as well as in the prevention
and evaluation of ergonomic risks. This research aims to determine the best
TML&WPPs for EM. A literature review was created for this purpose. After that, a
digital instrument was created with closed-ended, 5-point Likert scale questions (1—
5) regarding the degree of agreement with the TML&WPPs in SC for EM. 1
represents strongly disagree, and 5 represents strongly agree. Finding each item's
median and interquartile ranges was the first step in performing a descriptive
analysis on a convenience sample of Latin American experts. As a result, an
instrument composed of seventeen items measuring four dimensions was designed
and applied electronically: 1) leadership and commitment; 2) ergonomics policy; 3)
roles, responsibilities, and authorities in the organization; and 4) consultation and
participation of workers. The descriptive analysis was performed considering the
responses of thirty-four experts. The highest medians with lower interquartile ranges
determine a high degree of agreement with the relevance of the practice, identifying
that most of these are centered on the actions of top management. Among the best
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practices are the leadership and commitment of top management to take full
responsibility for injury prevention, health impairment, accountability, and the
provision of safe and healthy workplaces and activities, in addition to establishing
the ergonomics policy and objectives, supporting the formation of the health and
safety committee, and ensuring the availability of the necessary resources. Another
is related to implementing and maintaining a documented, communicated, and
relevant ergonomics policy that includes the commitment to comply with legal
requirements and eliminate or reduce ergonomic risks. It also promotes the means
and invites workers to report incidents, hazards, risks, and opportunities freely and
confidently. Thus, these practices should be promoted, implemented, and evaluated
effectively in the SC. Therefore, the instrument designed, and the proposed
dimensions can be considered pertinent for the evaluate these practices in the
industry.

Keywords. Ergonomics Management, Supply Chain, Practices of top management
leadership and worker participation

Relevance to Ergonomics: This research characterizes top management
leadership and worker participation practices in the supply chain for ergonomics
management.

1. INTRODUCTION

Organizations are adopting sustainable practices (Rocha et al., 2018) to contribute
to the supply chain's (SC) profitability and eliminate or reduce negative impacts on
environmental and social aspects. In this aspect, there is evidence suggesting that
ergonomics management is a crucial aspect of achieving sustainability (Tortorella et
al., 2017; Costa et al., 2018) since in these work systems, the leading actor is the
human factor (Paillé y Boiral, 2013; Serdarasan, 2013). Thus, Ergonomics
Management (EM) finds its most significant contribution to this purpose due to the
need to perform comprehensive Ergonomics studies throughout the SC and propose
a global assessment of all links through a holistic vision (Perttula, 2011). Therefore,
it is essential to evaluate the ergonomic aspects inherent to the working conditions
using an adequate ergonomics program and an ergonomics management system
(EMS) that provides an assessment of good practices and requirements of EM in SC
(Rodriguez-Gamez et al., 2023).

These considerations and the literature recognize top management leadership
practices and worker participation as fundamental elements of EMS design
(Rodriguez-Gamez et al., 2023); both elements contribute significantly to the
success of ergonomic programs management and health and safety management
(Rodriguez-Gamez et al., 2023; Hoque & Shahinuzzaman, 2021; Sadegh Amalnick
& Zarrin, 2017; 1SO, 2018; Shekari, 2020) and can have a positive impact on
employee health, safety, and productivity. So, it is expected that TML&WPPs will be
present on the SC links for ergonomics management. This research aims to identify
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the most significant practices in top manager leadership and workers' participation
in the SC for this purpose.

1.1 Conceptual Development

One of the critical concepts of this research is Ergonomics Management (EM), which
needs a more widely accepted definition in the literature. However, antecedents of
the vision of continuous improvement and quality management applied to EM were
found to build this concept. For example, Rowan & Wright (1994) established that
EM is a complex and continuous process that should be integral to corporate
strategy and culture. These authors further suggest that companies adopting a total
quality management philosophy are well-positioned to adopt effective ergonomic
management. In addition, management commitment, in attitude and resource
allocation, is critical to the ergonomic management process. Thus, the human factors
professional must have the support of those with the power and influence to bring
about the required change. However, a cost-benefit analysis is crucial to lend
credibility to the arguments in favor of implementing the ergonomic process and EM
(Khon & Friend, 1993). They also state that EM requires the involvement and
participation of all departments and all levels of employees. Awareness of ergonomic
principles must permeate the entire organization. Each employee should feel
comfortable pointing out ergonomic problems or indicators of problems affecting his
or her work area since the employees most directly involved in the work often have
the best ideas. Thus, the importance of leadership and employee participation in EM
is recognized. Currently, Rodriguez-Gamez et al., 2024) define EM as the set of
procedures and actions aimed at identifying ergonomic risk factors, planning and
executing an ergonomics program, establishing risk and hazard control through
good practices, as well as setting objectives to reduce or eliminate them in man-
machine systems and work environments.

In the background and the new trends of the EM concept, even management
systems governed by international standards such as ISO recognize that the
construct of top management leadership and worker participation is a critical element
of the model since the success of the management system depends on this, as ISO
45001 confirms in the particular case of safety and occasional health (ISO 45001,
2018).

The concepts and some of the practices that make up this construct are
addressed below under the view of Sorensen et al. (2018), which states that
leadership makes worker safety, health, and well-being a clear organizational
priority. It drives accountability and provides the resources and environment
necessary to create favorable working conditions. These authors recognize that top
management is responsible for setting the priorities that define worker and workplace
safety and health as part of the organization's vision and mission. Worker
participation at all levels of an organization, including unions or other workers'
organizations if present, helps to plan and conduct efforts to protect and promote
safety and health. Many organizations have mechanisms to involve employees and
managers in decision-making and planning. These mechanisms can be used to plan
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and implement policies and programs. Employee participation in decision-making
facilitates a broader organizational health, safety, and well-being culture.
Participation also includes encouraging employees to identify and report health and
safety threats without fear of retaliation and expecting their concerns to be
addressed.

Consequently, both, top management leadership and worker participation have
historically been important to EM, so good practices must be defined, promoted,

implemented, and evaluated to meet organizational and SC objectives regarding
occupational health and safety.

2. OBJECTIVE
This research aims to determine the best practices of top management leadership
and worker participation in the supply chain for ergonomics management.
3. DELIMITATIONS
As a delimitation, this research obtained a convenience sample of experts in the
fields of ergonomics, occupational health and safety, management systems, and
logistics will be studied.

4. METHODOLOGY

This research is a cross-sectional, non-experimental study with a convenience
sample of experts. A four-phase methodology, shown in Figure 1, was considered:

Phase Il Phase IV: Descriptive
*Conduct Development of analysis
literature e

¢1. Contact and

review of TS invite experts. ¢1. Database
LYWPPs in SC. 2. Data cleaning and
Phase I: *Design the LYWPPs collection. debugging.
Framework instrument for EM. Phase IlI: 2. Analyze
development Instrument expert

Application responses.
\—/ J

Figure 1. Phases of Methodology used in the research.
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4.1 Phase |. Framework development

In this first phase, the theoretical framework was developed, obtained through a
systematic literature review (SLR) to propose the dimensions and items that would
evaluate leadership practices and worker participation in the supply chain. The
PRISMA Statement (Liberati et al., 2009) can be consulted on their website:
http://www.prismastatement.org/. Figure 2 shows the five stages that governed this
process.

1. Selection 2. Identification 3. Document 4. Final 5. Analysis
of the of search selection selection of the
databases parameters process result result

Figure 2. Overview of the approach used in the literature review.
4.2 Phase Il. Development of evaluation instrument

For the design of the instrument, the aspects proposed by Hague (2006) and Arribas
(2004) were considered, where first, the dimensions of the construct or aspects to
be measured were determined, directly related to the research objectives and the
information obtained from the literature review. Subsequently, the questionnaire's
content, scope, and target population were established. A list of items to be
evaluated for each dimension was drawn up, considering the type of question, either
open or closed as appropriate, the measurement scale for each, and the coding of
the responses (dichotomous, polychotomous, or analogical). The overall design of
the instrument was finished once the questions had been defined or formulated and
placed accordingly.

Finally, a content review of the instrument was conducted by six experts, as well
as a pilot test, and the questions were redefined or eliminated based on the
comments of these experts, resulting in a final version of the instrument. Once the
design was completed, the form was developed in the online application Jotform®,
for which all the sections included in the instrument were represented: 1) Cover
page; 2) Introduction; 3) Informed consent; 4) Instructions; and 5) Content. This last
section comprises two sections: the sociodemographic data of the expert, the top
management leadership, and the workers' participation practices.

4.3 Phase llI: Instrument application

This phase began with the invitation to experts to answer the digital instrument to
establish the relevance of the leadership and participation practices of workers in SC
for EM. Three invitation strategies were used: 1) sending emails to research network
contacts, 2) promotion in international forums and congresses, and 3) through the
LinkedIn platform. Those who chose to participate were given the evaluation
instrument via a link provided by the Jotform® platform, distributed through email,
WhatsApp, and social network chats.
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4.4 Phase |V: Descriptive analysis

This phase used the SPSS 23® software. The data were explored as part of the
cleaning process, which consists of identifying capture errors, extreme values,
inadequate behavior, missing data, and unexpected variability. For the descriptive
analysis, the median, quartiles, and interquartile range were used as description
measures.

5. RESULTS
5.1 Phase 1. Framework development

The search was carried out in the ScienceDirect, ProQuest, and SpringerLink
databases, which are the most widely used in the fields of engineering, supply chain,
safety, and ergonomics (Rodriguez-Gamez et al., 2023). For this purpose, the
search period was established from 2005 to 2022. In addition, the search focused
on scientific articles that included keywords in their title and content, using logical
operators to refine the search. These parameters are shown in Figure 3

Employee
participation
Supply Chain | AND Leadearship OR OR AND Practices

Work
participation

Figure 3. Relationship of keywords and logical operators used in the review.

After a thorough search, we identified 324 articles related to the specified
keywords. Additionally, we found five documents from various other sources,
including articles, theses, standards, and guides, bringing the total number of papers
to 329. Subsequently, we applied inclusion and exclusion criteria to filter the papers.

Inclusion criteria:
1. The paper is published in a scientific journal.
2. The paper is available in English or Spanish.
3. The paper defines the concept of leadership or worker participation.
4. The paper addresses leadership or worker participation practices in the
supply chain.

Exclusion criteria:
1. Duplicate papers.
2. Papers include conference posters, abstracts, short articles, and unpublished
papers.
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3. Articles that do not address SC or TML&WPPs.

Thirty-two documents were found to satisfy the inclusion criteria concerning
worker participation and top management leadership. Table 1 shows the final
selection of papers.

Table 1. The final selection of papers

Construct
Year Reference
Leadership | Work Participation
2005 |(Polanyietal., 2005) X
2007 | (Sutarjo, 2007) X
(Mehrjerdi, 2009) X
2009
(ILO, 2009) X
2010 |(Closs et al., 2010)
2012 |(Hasle & Jensen, 2012) X
(Figueras, 2013) X
2013
(Grillo Canelo, 2013) X
(Chiang-Vega et al., 2014) X
2014 | (Bolis et al., 2014) X X
(Mahmoudi et al., 2014) X
(Yazdani et al., 2015) X
(Hossain et al., 2015) X
2015 | (Yorio et al., 2015) X
(Samad, 2015) X
(Fernandes et al., 2015) X
(Pilbeam et al., 2016) X
2016 | (Sienkiewicz-Malyjurek, 2016) X
(Hedlund et al., 2016) X
2017 |(Verma & Chaudhari, 2017) X
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(ISO 45001, 2018). X X
(Sorensen et al., 2018) X
2018
(Prasad et al., 2018) X
(Zeinalnezhad et al., 2018) X
(Campailla et al., 2019) X X
2019 | Bayram & Universitesi isletme Fakiiltesi X
Esentepe Kampusi, 2019)
(Yanar et al., 2020) X
2020
(Rodriguez-Ruiz et al., 2020) X
(Hoque & Shahinuzzaman, 2021) X
(Khalid et al., 2021) X X
2021
(Garcia-Aranda et al., 2021) X
(Markowski et al., 2021) X

These documents are evidence of the growing interest in the topic and the
opportunity to address and study these aspects in greater detail in SC, ergonomics
management, and even in the distinct types of management systems. On the other
hand, the relevance of the topics of interest on the part of the authors is reflected in
the thirty-two documents, since 68.75% addressed the topic of leadership, while
40.62% addressed the participation of workers. Thus, leadership is a practice of
greater relevance for the authors.

5.2 Phase 2. Development of evaluation instrument

The dimensions were established based on the content of the literature, where four
were determined: 1) Leadership and commitment, 2) Policy, 3) Organization roles,
responsibilities, and authorities, and 4) Consultation and participation of workers,
since these facilitated the grouping of the different TML&WPPs. It is important to
note that considering these dimensions of the leadership and worker participation
construct is based on adopting the ISO 45001 standard as a significant structural
element, as proposed by Rodriguez-Gamez et al. (2023). This standard plays a
crucial role in the development of the EMS, providing a comprehensive framework
for environmental management. Furthermore, ergonomics is closely related to health
and safety management systems, as both focus on risk analysis from their respective
scopes of action. It is important to remember that, within its regulatory framework,
the ISO standard establishes an opportunity for inclusion and improvement of
working conditions and worker's health. Table 2 shows the relationship of the
dimensions with the literature consulted for identifying the different TML&WPPs.
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Table 2. Relationship of the dimensions with the literature.

Construct

Dimensions

Reference

Top management
leadership and worker
participation

Leadership and
commitment

(Chiang-Vega et al., 2014)
(Hossain et al., 2015)
(Yorio et al., 2015)

(Samad, 2015)

(Prasad et al., 2018)

(Closs et al., 2010)
(Mehrjerdi, 2009)
(Zeinalnezhad et al., 2018)
(Sienkiewicz-Malyjurek, 2016)
(Pilbeam et al., 2016)
(Khalid et al., 2021)
(Markowski et al., 2021)
(Garcia-Aranda et al., 2021)
(Yanar et al., 2020)

(Verma & Chaudhari, 2017)
(Mahmoudi et al., 2014)
(Campailla et al., 2019)
(Sorensen et al., 2018)
(ISO 45001, 2018).

Ergonomics Policy

(Yazdani et al., 2015)
(Sutarjo, 2007)
(Polanyi et al., 2005)
(Yanar et al., 2020)
(Campailla et al., 2019)
(Bolis et al., 2014)
(ISO 45001, 2018).

Organization roles,
responsibilities, and
authorities

(Yazdani et al., 2015)
(Pilbeam et al., 2016)
(Campailla et al., 2019)
(ISO 45001, 2018).
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(Rodriguez-Ruiz et al., 2020)
(Fernandes et al., 2015)

(Hasle & Jensen, 2012)
(Figueras, 2013)

(Grillo Canelo, 2013)

(Hedlund et al., 2016)
Consultation and (ILO, 2009)

participation of (Khalid et al., 2021)

workers (Campailla et al., 2019)

(Bolis et al., 2014)

(Bayram & Universitesi isletme
Fakultesi Esentepe Kampiisu, 2019)
(Hoque & Shahinuzzaman, 2021)
(ISO 45001, 2018).

The practices identified (see Table 3) in the literature were used as inputs for the
design of the evaluation instrument. In addition, the practices and requirements of
ISO 45001 were used as the basis for the instrument's design. Also, it was defined
that the questions would be closed Likert scale questions, where 1 = Strongly
disagree and 5 = Strongly agree concerning the degree of agreement with the
leadership practice of top management and employee participation in the SC for EM.
Once the instrument was finalized, a content review was conducted by six experts,
as well as a pilot test. The questions posed were redefined or eliminated based on
the comments of these experts in an iterative process that ensured the instrument's
reliability. The last version of the instrument, composed of seventeen items, is shown

in Table 3.

Table 3. Items of the last version of the instrument

Dimensions

Code

Practices / items

Leadership and
commitment

In your organization, regarding TOP MANAGEMENT
LEADERSHIP AND WORKER PARTICIPATION in ergonomics
management (EM):

TML&W
P1

Top management demonstrates leadership and commitment by
assuming full responsibility for injury prevention, health
impairment, accountability, and the provision of safe and healthy
workplaces and activities. They also promote worker consultation
and participation without retaliation by directing and supporting
them to improve EM's effectiveness.

TML&W
P2

Top management demonstrates leadership and commitment by
establishing the ergonomics policy and objectives, supporting the
formation of the health and safety committee, and ensuring the
availability of the necessary resources.

TML&W
P3

Top management's leadership and commitment are evident in
their responsibility to ensure the achievement of planned results
in the EM. They communicate the importance of effective
management and promote continuous improvement.
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TML&W | Top management raises employee awareness and provides
P15 |support and timely feedback.
Top management is unwavering in their commitment to
TML&W implementing and maintgining a documented,. communicated,
_ P4 and relevant ergonomics policy. This policy includes a
Ergonomics commitment to comply with legal and other relevant requirements
Policy and to eliminate or reduce ergonomic hazards.
TML&W [ The ergonomics policy is kept available (documented),
P5 |communicated, and relevant.
Organization | TML&W | Top management ensures that responsibilities and authorities for
roles, P6 roles are assigned, communicated, and documented.
responsibilities, | TML&W | Workers at each level assume responsibility for those aspects of
and authorities P7 |the business unit over which they have control.
TML&W Proqe_ss(_es) are in place for employe.e cqnsultation gnd
P8 participation in the development, planning, implementation,
performance evaluations, and actions to improve management.
TML&W | Top management provides the mechanisms, time, training, and
P9 resources for consultation and participation.
Top management emphasizes employee consultation on
TML&W | stakeholder needs and expectations, establishing ergonomics
P10 |policy and objectives, and assigning organizational roles,
responsibilities, and authorities.
Top management emphasizes employee consultation on
TML&W | determining how to comply with legal requirements, applicable
P11 | controls for outsourcing and purchasing, and what needs to be
Consultation monitored, measured, and evaluated for performance.
and participation TML&W Top management encourages employee consultation on
of workers P12 planning, implementing, and maintaining audit programs and
ensuring continual improvement.
TML&W Top mar_lagement prpmotes wor_kers' participation in determini.ng
P13 mechanisms for their consultation, control measures, effective
use, and training and evaluation needs.
TML&W Top management promotes workers' participation in identifying
P14 and e\(a!uatlng ergonomic risks, investigating incidents, and
determining corrective actions.
TML&W Top management promotes the means and invites workers to
P16 repo.rt incidents, hazards, risks, and opportunities freely and
confidently.
TML&W | Workers report risks and hazards freely and confidently.
P17

These items were used to develop a digital form in the Jotform® platform
(https://www.jotform.com/) to facilitate its application and data processing.
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5.3 Phase lll: Instrument Application

A total of 286 invitations were sent electronically, but only 34 experts responded to
the evaluation instrument. The experts have at least five years of experience in one
of the areas of knowledge (Ergonomics, Occupational Health and Safety,
Management Systems, and Logistics). 76.4% are men, and 23.6% are women. They
are from Mexico (64.71%), South America (32.31%), and Cuba (2.94%). Of these,

64.70% belong to the private sector and the rest to the academic area.

5.4 Phase |V: Descriptive analysis

The values of the descriptive measures obtained from the experts' responses
are shown in Table 4.
Table 4. Medians, Quartiles, and Interquartile Ranges of the dimensions of top
management leadership and employee participation

. . - QuartilesP

Dimensions Code / Item | Median 25 50 75 IQR
[ T™MLaWP1* | 4.50 3.6 4.50 5.00 1.40
Leade('fh'p TML&WP2™ |  4.48 36 448 5.00 1.40
Comranr;tment TMLE&WP 3 | 4.27 3.29 4.27 4.92 1.63
TML&WP15* |  4.04 3.20 4.04 4.72 1.52
Ergonomics | TML&WP4** | 4.37 3.42 4.37 5.00 1.58
Policy TML&WP5* |  4.41 3.45 4.41 5.00 1.55
Orgfoqg:‘t'on TML&WP6* | 4.04 3.24 4.04 4.75 1.51
responsibilities, | 1y a\wp7 | 422 3.35 4.22 4.85 1.50

and authorities
TML&WPS | 4.15 3.28 4.15 4.78 1.50
TML&WPY | 4.31 3.5 4.31 4.90 1.40
, TML&WP10* | 4.08 3.06 4.08 4.79 1.73
Consultation  ['rn e wp11* [ 4.00 2.89 4.00 4.74 1.85
oa mciaplot'ion of | TMLEWP12 | 4.16 3.24 4.16 4.84 1.60
workers | TML8WP13* | 4.08 3.25 4.08 4.73 1.48
TML&WP14 | 4.28 3.17 4.28 4.96 1.79
TML&WP16*|  4.41 3.64 4.41 5.00 1.36
TML&WP17 | 4.32 3.50 4.32 4.93 1.43

Note:

* Top management leadership practices and worker participation of lesser consensus.
** Top management leadership practices and worker participation of highest consensus.
@Median for pooled data,

® Quartiles with pooled data.
IQR: Interquartile range.
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From the highest medians and smallest interquartile ranges for each practice, it
is determined that the experts have high agreement that the best practices of top
management leadership and employee participation in SC for EM are:

1. Top management should take full responsibility for injury prevention, health
impairment, accountability, and the provision of safe and healthy activities
and workplaces.

2. Top management should establish the ergonomics policy and objectives,
support the formation of the health and safety committee, and ensure the
availability of the necessary resources.

3. Top management should implement and maintain a documented,
communicated, and relevant ergonomics policy committed to complying
with legal and other relevant requirements and eliminating or reducing
ergonomic hazards.

4. The ergonomics policy is kept available (documented), communicated, and
relevant.

5. Top management should promote the means and invite workers to report
incidents, hazards, risks, and opportunities freely and confidently.

For all TML&WPPs, the ratings of more than half of the experts agree that
organizations should implement and evaluate the level of EM considering these
practices. These practices evaluate the level of EM and play a crucial role in
assessing the level of leadership and worker participation within the SC, enabling
each member to contribute to the balance and performance of the SC and its
partners.

Defining the best TML&WPPs in the SC related to EM is essential since their
compliance can prevent illnesses due to dysergonomic factors and improve the SC's
overall efficiency and productivity by implementing ergonomics projects or programs
in conjunction with benefits for SC members. In addition, it is feasible to evaluate the
SC's EM level through compliance with the TML&WPPs.

6. CONCLUSIONS

In conclusion, it is essential to evaluate the ergonomic aspects inherent to the
working conditions using an adequate ergonomics program in the absence of an
EMS that offers an evaluation of good practices and EM requirements in the SC
(Rodriguez-Gamez et al.,, 2023). Considering these considerations and the
literature, top management leadership and worker participation practices
(TML&WPPs) are recognized as fundamental elements for the design of the EMS
(Rodriguez-Gamez et al., 2023). They are also considered critical factors that
significantly influence EM, as both elements contribute significantly to the success
of ergonomic programs and can positively impact employee health, safety, and
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productivity. So, it is expected that TML&WPPs will also be present in the SC links
for ergonomics management. The overall efficiency of the SC can be improved by
complying with them and implementing ergonomics projects or programs that benefit
the members of the SC. In addition, it is feasible to evaluate the SC's level of EM
through compliance with them. The objective was met since the main TML&WPPs
recommended by the experts were determined, in which the leadership and
commitment of top management in establishing the ergonomics policy and
objectives aimed at compliance with legal requirements, injury prevention, health
care, as well as the provision of safe and healthy activities and workplaces, stand
out. In addition, top management leadership must support the formation of the health
and safety committee and ensure the availability of the necessary resources for
implementing ergonomics programs and promote consultation and participation of
workers to contribute to the effectiveness of the EM.

7. REFERENCES

Arribas, M. (2004). Disefio y validacion de cuestionarios. Matronas Profesion, 5, 23-29.
https://www.federacion-matronas.org/wp-content/uploads/2018/01/vol5n17pag23-
29.pdf

Bayram, M., & Universitesi isletme Fakdiltesi Esentepe Kampiisi, S. (2019). Safety Training
and Competence, Employee Participation and Involvement, Employee Satisfaction,
and Safety Performance: An Empirical Study on Occupational Health and Safety
Management System Implementing Manufacturing Firms. Alphanumeric Journal, 7(2).
https://doi.org/10.17093/alphanumeric.555154

Bolis, I., Brunoro, C. M., & Sznelwar, L. |. (2014). Mapping the relationships between work
and sustainability and the opportunities for ergonomic action. In Applied Ergonomics
(Vol. 45, Issue 4, pp. 1225-1239). Elsevier Ltd.
https://doi.org/10.1016/j.apergo.2014.02.011

Campailla, C., Martini, A., Minini, F., & Sartor, M. (2019). ISO 45001. In Quality
Management: Tools, Methods and Standards (pp. 217-243). Emerald Group
Publishing Ltd. https://doi.org/10.1108/978-1-78769-801-720191014

Chiang-Vega, M. margarita, Gomez Fuentealba, N. M., & Salazar Botello, C. M. (2014).
Satisfaccion laboral y estilos de liderazgo en instituciones publicas y privadas de
educacion en Chile. Cuadernos de Administracion, 30(52), 65-74.
https://doi.org/10.25100/cdea.v30i52.31

Closs, D. J., Speier, C., & Meacham, N. (2010). Sustainability to support end-to-end value
chains: The role of supply chain management. Journal of the Academy of Marketing
Science, 39(1), 101-116. https://doi.org/10.1007/s11747-010-0207-4

Costa, F., Lispi, L., Staudacher, A. P., Rossini, M., Kundu, K., & Cifone, F. D. (2018). How
to foster Sustainable Continuous Improvement: A cause-effect relations map of Lean
soft practices. Operations Research Perspectives, 6, 100091.
https://doi.org/10.1016/j.orp.2018.100091

Fernandes, P. R., Hurtado, A. L. B., & Batiz, E. C. (2015). Ergonomics Management with a
Proactive Focus. Procedia Manufacturing, 3, 4509-4516.
https://doi.org/10.1016/j.promfg.2015.07.465

Figueras Esgleas, J. (2013). Liderazgo de la direccién y participacion de los trabajadores

SOCIEDAD DE ERGONOMISTAS DE MEXICO, A.C. PAGINA 432



Ergonomia Ocupacional. Investigaciones y Aplicaciones. Vol 17 | 2024

en el ambito de la seguridad y salud en el trabajo. Med Segur Trab, 59, 16-21.

Garcia-Aranda, J. R., Ortega-Lapiedra, R., & Bernués-Olivan, J. (2021). Sustainability,
Efficiency, and Competitiveness in Rail Mobility: The ADIF-Spain Case Study.
Sustainability 2021, Vol. 13, Page 8977, 13(16), 8977.
https://doi.org/10.3390/SU13168977

Grillo Canelo, M. (2013). Construccién y validaciéon de una herramienta de gestién para
evaluar la cultura de seguridad en entornos industriales.

Hague, P. (2006). Questionnaire Desing. In Questionnaire Design. B2Blinternational.
https://www.b2binternational.com/assets/ebooks/questionnaire_design/questionnaire-
design-full.pdf

Hasle, P., & Jensen, P. L. (2012). Ergonomics and sustainability - Challenges from global
supply chains. Work, 41(SUPPL.1), 3906—3913. https://doi.org/10.3233/WOR-2012-
0060-3906

Hedlund, A., Gummesson, K., Rydell, A., & Andersson, |. (2016). Safety motivation at work :
Evaluation of changes from six interventions. SAFETY SCIENCE, 82, 155-163.
https://doi.org/10.1016/j.ssci.2015.09.006

Hoque, Il., & Shahinuzzaman, M. (2021). Task performance and occupational health and
safety management systems in the garment industry of Bangladesh. International
Journal of Workplace Health Management, 14(4), 369-385.
https://doi.org/10.1108/IJWHM-09-2020-0169

Hossain, M. A., Moazzem Hossain, M., Tarannum, S., & Chowdhury, T. H. (2015). Factors
affecting OHS practices in private universities: An empirical study from Bangladesh.
Safety Science, 72, 371-378. https://doi.org/10.1016/j.ssci.2014.10.007

ILO. (2009). Guidelines on occupational safety and health management systems (Second
edi). International Labour Office. https://doi.org/10.1007/978-1-4419-1005-9_ 101824

ISO. (2018). ISO 45001:2018(en), Occupational health and safety management systems —
Requirements with guidance for use. https://lwww.iso.org/obp/ui/#iso:std:is0:45001:ed-
1:v1:en

ISO 45001. (2018). Iso 45001 Sistemas de administracién /gestién en seguridad y salud
ocupacional- Requerimientos con guias para uso. Secretaria Central de ISO En
Ginebra, Suiza, 1, 1-60.

Khalid, U., Sagoo, A., & Benachir, M. (2021). Safety Management System (SMS) framework
development — Mitigating the critical safety factors affecting Health and Safety
performance in construction projects. Safety Science, 143.
https://doi.org/10.1016/j.ssci.2021.105402

Khon, J. P., & Friend, M. A. (1993). Quality and Ergonomics The Team Approach to the
Occupational People Factor. Professional Safety, 38(5), 39—42.

Liberati, A., Altman, D. G., Tetzlaff, J., Mulrow, C., Gatzsche, P. C., loannidis, J. P. A,,
Clarke, M., Devereaux, P. J., Kleijnen, J., & Moher, D. (2009). The PRISMA statement
for reporting systematic reviews and meta-analyses of studies that evaluate healthcare
interventions: explanation and elaboration. BMJ (Clinical Research Ed.), 339(1), 57—
58. https://doi.org/10.1136/bmj.b2700

Mahmoudi, S., Ghasemi, F., Mohammadfam, |., & Soleimani, E. (2014). Framework for
continuous assessment and improvement of occupational health and safety issues in
construction companies. Safety and Health at Work, 5(3), 125-130.
https://doi.org/10.1016/j.shaw.2014.05.005

Markowski, A. S., Krastawski, A., Vairo, T., & Fabiano, B. (2021). Process Safety
Management Quality in Industrial Corporation for Sustainable Development.
Sustainability 2021, Vol. 13, Page 9001, 13(16), 9001.

SOCIEDAD DE ERGONOMISTAS DE MEXICO, A.C. PAGINA 433



Ergonomia Ocupacional. Investigaciones y Aplicaciones. Vol 17 | 2024

https://doi.org/10.3390/SU13169001

Mehrjerdi, Y. Z. (2009). Excellent supply chain management. In Assembly Automation (Vol.
29, Issue 1, pp. 52—-60). https://doi.org/10.1108/01445150910929866

Paillé, P., & Boiral, O. (2013). Pro-environmental behavior at work: Construct validity and
determinants.  Journal  of  Environmental = Psychology, 36, 118-128.
https://doi.org/10.1016/j.jenvp.2013.07.014

Perttula, P. (2011). Improving Occupational Safety in Logistics - Accident Risks of Heavy
Vehicle Drivers and Material Transfers at Construction Sites. Finnish Institute of
Occupational Health.

Pilbeam, C., Doherty, N., Davidson, R., & Denyer, D. (2016). Safety leadership practices for
organizational safety compliance: Developing a research agenda from a review of the
literature. In Safety Science (Vol. 86, pp. 110-121). Elsevier B.V.
https://doi.org/10.1016/j.ss¢i.2016.02.015

Polanyi, M. F., Cole, D. C., Ferrier, S. E., & Facey, M. (2005). Paddling upstream: A
contextual analysis of implementation of a workplace ergonomic policy at a large
newspaper. Applied Ergonomics, 36(2), 231-239.
https://doi.org/10.1016/j.apergo.2004.10.011

Prasad, D. S., Pradhan, R. P., Gaurav, K., Chatterjee, P. P., Kaur, |., Dash, S., & Nayak, S.
(2018). Analysing the critical success factors for implementation of sustainable supply
chain management:. An Indian case study. Decision, 45(1), 3-25.
https://doi.org/10.1007/s40622-017-0171-7

Rodriguez-Gamez, I. F., Maldonado-macias, A. A., & Naranjo-Flores, A. A. (2024). Las
mejores practicas de colaboracién en la cadena de suministro para la gestién de
ergonomia. CULCIT, 21(1). https://doi.org/10.20983/culcyt.2024.1.2e.3

Rodriguez-Gamez, |. F., Maldonado-Macias, A., Mrugalska, B., Lagarda-Leyva, E.,
Hernandez-Arellano, J. L., & Rodriguez, Y. (2023). A new ergonomics management
model for supply chains. In B. Mrugalska, T. Ahram, & W. Karwowski (Eds.), Human
Factors in Engineering: Manufacturing Systems, Automation, and Interactions (1st., pp.
1-28). Taylor & Francis. https://doi.org/10.1201/9781003383444-1

Rodriguez-Ruiz, Y., Pérez-Mergarejo, E., & Barrantes-Pastor, W. A. (2020). Procedure for
prevention musculoskeletal disorders: application to underground mining works.
Duazary, 17(3), 54—69. https://doi.org/10.21676/2389783x.3322

Rowan, M. P., & Wright, P. C. (1994). Ergonomics is Good for Business. Work Study, 43(8),
7-12. https://doi.org/10.1108/EUM0000000004015

Sadegh Amalnick, M., & Zarrin, M. (2017). Performance assessment of human resource by
integration of HSE and ergonomics and EFQM management system. International
Journal of  Health Care Quality ~ Assurance, 30(2), 160-174.
https://doi.org/10.1108/IJHCQA-06-2016-0089

Samad, A. (2015). Towards an understanding of the effect of leadership on employee
wellbeing and organizational outcomes in Australian universities. The Journal of
Developing Areas, 49(6), 441-448. https://doi.org/10.1353/jda.2015.0121

Serdarasan, S. (2013). A review of supply chain complexity drivers. Computers and
Industrial Engineering, 66(3), 533-540.
https://doi.org/http://dx.doi.org/10.1016/j.cie.2012.12.008

Shekari, A. M. (2020). Safety management systems standards & guidelines. A comparative
Analysis. September, 32-37.

Sienkiewicz-Malyjurek, K. (2016). Determinants and Attributes of Leadership in the Public
Safety Management System. Procedia Economics and Finance, 39, 115-121.
https://doi.org/10.1016/s2212-5671(16)30254-4

SOCIEDAD DE ERGONOMISTAS DE MEXICO, A.C. PAGINA 434



Ergonomia Ocupacional. Investigaciones y Aplicaciones. Vol 17 | 2024

Sorensen, G., Sparer, E., Williams, J. A. R., Gundersen, D., Boden, L. |., Dennerlein, J. T.,
Hashimoto, D., Katz, J. N., McLellan, D. L., Okechukwu, C. A., Pronk, N. P., Revette,
A., & Wagner, G. R. (2018). Measuring Best Practices for Workplace Safety, Health,
and Well-Being: The Workplace Integrated Safety and Health Assessment. In Journal
of Occupational and Environmental Medicine (Vol. 60, Issue 5, pp. 430—439).
https://doi.org/10.1097/JOM.0000000000001286

Sutarjo, U. S. (2007). Ergonomics Policy in Indonesia. J. Human Ergol, 36, 57—-61.

Tortorella, G. L., Vergara, L. G. L., & Ferreira, E. P. (2017). Lean manufacturing
implementation: an assessment method with regards to socio-technical and
ergonomics practices adoption. International Journal of Advanced Manufacturing
Technology, 89(9-12), 3407-3418. https://doi.org/10.1007/s00170-016-9227-7

Verma, S., & Chaudhari, S. (2017). Safety of Workers in Indian Mines: Study, Analysis, and
Prediction. Safety and Health at Work, 8(3), 267-275.
https://doi.org/10.1016/j.shaw.2017.01.001

Yanar, B., Robson, L. S., Tonima, S. K., & Amick, B. C. (2020). Understanding the
organizational performance metric, an occupational health and safety management
tool, through workplace case studies. International Journal of Workplace Health
Management, 13(2), 117-138. https://doi.org/10.1108/IJWHM-09-2018-0126

Yazdani, A., Neumann, W. P., Imbeau, D., Bigelow, P., Pagell, M., Theberge, N., Hilbrecht,
M., & Wells, R. (2015). How compatible are participatory ergonomics programs with
occupational health and safety management systems? Scandinavian Journal of Work,
Environment and Health, 41(2), 111-123. https://doi.org/10.5271/sjweh.3467

Yorio, P. L., Willmer, D. R., & Moore, S. M. (2015). Health and safety management systems
through a multilevel and strategic management perspective: Theoretical and empirical
considerations. Safety Science, 72, 221-228.
https://doi.org/10.1016/j.ssci.2014.09.011

Zeinalnezhad, M., Sepehri, F., Haji Molana, M., Pourrostam, T., Gholamzadeh Chofreh, A.,
& Jaromir Klemes Feybi Ariani Goni, J. (2018). Identification of Performance Evaluation
Indicators for Health, Safety, Environment, and Ergonomics Management Systems.
CHEMICAL ENGINEERING TRANSACTIONS, 67. www.aidic.it/cet

SOCIEDAD DE ERGONOMISTAS DE MEXICO, A.C. PAGINA 435



Ergonomia Ocupacional. Investigaciones y Aplicaciones. Vol 17 | 2024

ISBN 979-8-218~50265~2

‘ll‘ IJ 90000>

979821

'SOCIEDAD DE ERGONOMISTAS DE MEXICO,AC. MEXICO, A.C.



