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Abstract Recently, Participatory Ergonomics (PE) approach has been broadly
accepted as a system to minimize musculoskeletal disorders (MSDs) and associ-
ated injuries among the workers. This review emphasizes on specific topics such as
critical success factors of PE approach, conceptual framework for implementation of
PE programs, effectiveness and measure elements for successful implementation of
PE programs. The literature is preferred from reputed ergonomics journals by refining
abstracts and titles utilizing selected words such as ‘intervention’, ‘ ergonomic’, and
‘participatory’, and by analyzing the abstracts and findings the 62 articles have been
preferred for this review. The review aims to analyze the usual elements and obstruc-
tions associated with PE intervention program, thereby giving the recommendations
for future research.

Keywords Participatory ergonomics (PE) - Intervention - Musculoskeletal
disorders (MSDs)

1 Introduction

Participatory Ergonomics (PE) approach is emerging from various trends such as
Community involvement, coordination of production activities as per principles of
sociotechnical aspect, and ergonomics evolution from ‘micro-level” to ‘macro-level’.
The meaning of the participatory approach includes intervention at a broad extent
(macro), e.g., organizational and system levels, and additionally small extent (micro),
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e.g., personal, where employees are accustomed with the freedom and strength to
apply their understanding to hold ergonomic issues associated with the work activ-
ities they perform [1]. PE could be interpreted as an approach that involves the use
of participative methods and different modes of workplace participation [2]. As per
Wilson [3], PE is the participation of employees’ in planning as well as in controlling
a considerable proportion of their individual tasks, accompanying adequate under-
standing and ability to control both activities and results to attain preferable targets.
Participatory techniques are gradually used in the improvement of ergonomics at
workplaces. The advantages of such techniques are broadly anticipated as methods
for advocating initiatives of individuals and achieving required workplace solutions
[4].

A PE program usually engages one or more teams to bring together intending
to improve the designing of the task, and the usual aspect is to make sure the
use of specialist’s ability such employees acquire of their tasks by associating
the employees, and others likely concerned with recommended changes [5]. PE
programs have been generally concentrated on musculoskeletal injuries though
such approaches have focused to build better human-oriented task [6]. Maciel [7]
mentioned that PE programs have been used to enhance organizational conditions
while Punnett et al. [8] suggested the use of such a framework for health promotion.
PE can be treated as an approach related to design a work system and so, basically, an
approach of macro-ergonomics [9—13]. The advantages of PE methods are generally
acknowledged by encouraging individual’s initiatives and attaining desired feasible
results [14-20]. Nowadays, PE methods have acquired global attention in devel-
oping ergonomics and avoiding workplace injuries. Additionally, such participatory
methods were initiated usually to minimize risks related to an individual’s experience
at the workplace, accidents, and ailment like musculoskeletal disorders.

PE projects have been executed over a wide extent of organizations as well as in
industries too [1]. Though, the majority of implementation areas of PE projects have
been mentioned by Burgess-Limerick [5]. It includes implementation in construction
[21-28], healthcare [29-34], office domains [14, 35-38], mining [39-42] and in
various manufacturing concerns [13, 43-53].

There have been plenty of publications (either peer-reviewed or grey literature)
that advocated numerous aspects of PE approach such as implementation areas,
critical success factors, conceptual framework, effectiveness, and implementation of
PE programs. So this review is an attempt to provide significant pieces of information
regarding the PE approach on a single platform.

2 Critical Success Factors for Participatory Approach

Critical Success Factors (CSF) is required for any organization to attain the desired
goals. These factors help the team members or workers to know the exact require-
ments or important aspects of ongoing work. As stated by Zink et al. [54], in the case
of a participatory approach, the earlier focus was on individual issues like reduction
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of cost, process refinement which results in slight success. There are various elements
for the failures of such projects that may be detected in the consideration of a few
critical factors which are liable for successful implementation of the project:

e Preference of long-term strategy for the deployment of resources along with the
availability of required resources;
Participation of the workers and teams more concerned with the changes;
The impact of organizational culture must be considered;
Integrity among various initiatives and conduction of such initiatives with the
integral process;

e More priority on an individual’s behavior and structures and seeing the reliance
among them;

e [Initiatives must not be limited to time-bounded program and it should be a
transformative process.

Critical Success Factors are firmly associated with the objectives of the ongoing
project/project. These facilitate to trace and compute the progress of the running
projects and provide a unique platform of references where an individual or team
can access the significant requirements of the project. As per Zink et al. [54], at a
brief look, the critical success factors can appear to be extremely distinctive, but
on a further conceptual level, it found more challenging to integrate every initiative
with subjective and objective dimensions which is shown in Fig. 1. In the logical
(or objective) dimension, a crucial adjustment of all actions has to be executed as
per the overall integrated concept. In most of the cases, production systems merely
targeting manufacturing only and other organizational subsystems are not considered
in their long-term strategy. Hence, models based on international merit can provide
an additional appropriate framework that has to be implemented as per the specific
requirement of the organization.

The prerequisite of subjective dimension is to develop an understanding among
the workers about the association between the strategic goals of the organization and
projected change actions which leads to certain changes into the routine practice.
Further, the employees should be aware of the incorporation of individual actions
into an overall approach. So, the participatory approach can develop a better flow
of information and promote an advanced understanding of the system. Adequate
cooperation of the workers leads to the success of the expert-driven techniques. The
participation of the employees is required in expert-driven techniques because the
measure focus of such approaches is on logical dimensions only and it neglects the
issues of subjective incorporation against the worker’s perspective. In this manner,
there is a requirement of an administrative approach which aims particularly on
the responsibility of administrators to control innovative changes and on effective
participation employees at different organizational levels.
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Fig. 1 Dimensions of integration [54]

3 A Conceptual Framework for Execution of PE Programs

A conceptual framework is required to recognize and evaluate the mentioned changes
in the creative activities of organizations. Haines et al. [S5] proposed a theoretical
framework for PE programs. The importance of workers’ involvement is highlighted
by the ranked dimensions. The top two dimensions imply the workers’ involvement in
decision-making as well as at every level of an organization. The stability of the input
related to ergonomics is given as the low rank which indicates that such addition is
project-specific. Hignett et al. [1] also stated that this framework defines the range of
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variations while implementing a PE program. Further, Burgess-Limerick [5] defined
these dimensions as per their importance stated as:

1. Position of decision-making capability—either maintained at management level
and directed to specific employees or their teams;

2. A combination of participating candidates—the inclusion of staff from every
level of organization;

3. Remit—involvement of the participants in the PE process, problem identification,
interpretation, and suggestions for effective implementation;

4. Responsibility of ergonomics consultant—recognized as dynamic and devel-
oping over some time, extensive scope, i.e., as an organizer, instructor, specialist,
or consultant;

5. Type of task involvement—involvement of all concerned workers or selected
individual workers;

6. Focus—either intended to task design or issues related to the organization of
work;

7. Level of influence—change in the organizational level where the intervention
occurs, either department level, or across the entire organization;

8. Requirement—entirely depends upon the kind of participation, observing that it
may change as per the members of the group;

9. Permanence—scope for both temporary and permanent problem-solving
programs, entirely depends on the kind of task which is to be performed.

The capability of a PE intervention can vary due to the various combinations of the
above-stated dimensions. Nature and commitment level of the organizations plays a
significant role in the success of PE programs and it also impacts the results of such
programs. PE programs may vary in connection with the involvement of the designs
with which the tasks are fixed.

4 Effectiveness and Implementation of PE Approach

Rivilis et al. [56] stated such a decent implementation of PE programs results in the
improvement of specific health issues, also associated with depletion of symptoms
related to musculoskeletal disorders (MSDs), injuries, and claims related to compen-
sation of workers. Tompa et al. [18] identified further confirmation that PE programs
are productive and are related to the health and work-related outcomes along with
their economic effect. Successful implementation of PE programs follows the reduc-
tion in cases related to first aid and modified duty, reduction in the unusual absence
of workers, and increment in financial and economic benefits. Van Eerd et al. [57]
suggested nine elements for successful implementation of PE programs as:

1. Obtain assistance and support in-favor-of the program from every level of
organization
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2. Formation of a panel for mentoring the process by including people from different
levels of the organization.

3. Make management liable for maintaining sufficient resources.

4. Build small groups of devoted people to conduct intervention by including
ergonomists, supervisors, and workers.

5. Aware team members about the organizational culture.

6. Provide ergonomics instructions and training to the team members for the
assessment of risks related to the workplace.

7. Set up definite roles and responsibilities for the workers.

8. Preference for group decisions instead of individual decisions.

9. Promote effective communication between all the team members during the
whole intervention period.

The recent study of Cuny-Guerrier et al. [58] has described the required procedure
and strategies which led to the commitment of senior managers during the imple-
mentation of PE intervention in the context of subcontractors. The focus was on
prevention of MSDs in the meat processing sector by using the reflexive practice
approach and obtained the results which emphasize the significance of stakeholder
during the commitment of strategies in PE. Mahdavi et al. [59] conducted a study in
aresin manufacturing company of Iran and stated the implementation steps of the PE
program to manage factors related to ergonomic risks of human work. The emphasis
was on to minimize the risks of human-work related injuries within the organization.
Similarly, Capodaglio [60] implemented a PE project in an Italian wool processing
company for the improvement of strategies related to the prevention of MSDs in main-
tenance workers and identified that PE program can be helpful in the management of
crucial maintenance activities by the worker’s empowerment and recognition of suit-
able solutions related to MSDs problems of maintenance environment. Narsia and
Raj [61] executed a PE program in Indian cashew nut factories to avoid occurrence
of Work-Related Musculoskeletal Disorders (WRMSD) in workers and determined
that PE programs can also be beneficial to lessen the amount of worker’s leaves which
leads to productivity improvement. Bernardes et al. [62] conducted a PE intervention
in a Brazilian garment company and stated the feasibility and effectiveness of PE
intervention approach to minimize the risk of WRMSDs in industries. Hence, for
the effective execution of PE programs, the analysis about risk and the control of
information must be easily accessible throughout all levels of the organization.

5 Result and Discussion

Most of the studies concerning effectiveness of PE approach emphasized only on
outcomes related to health of workers which comprised of assessment of symptoms
related to MSDs, severity of injury, or pain along with the spot of manifestation
through body part [8, 12-14, 19, 20, 24, 31, 32, 38, 40, 43, 48, 56, 60-62]. The
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effectiveness of PE programs is also assessed by economic evaluation of PE inter-
ventions that leads to quality and productivity improvement [17, 18, 50]. So, for the
assessment of the effectiveness of the PE program, this study emphasizes on further
characteristics such as PE intervention process, recognition, and implementation of
changes concerning ergonomic intervention along with the study of risk elements.

6 Conclusion

The review has provided significant information’s regarding critical success factors
of PE approach, the conceptual framework for the implementation of PE programs,
effectiveness, and measure elements for the effective execution of PE programs.
Attainment of these usual elements and obstructions can be helpful in the promotion
of a successful PE intervention program. The measure strength of the PE approach is
the flexibility to the situation and workplace requirements, project assignments, and
workers. The review has also identified the following research gaps that can also be
treated as directions for future research.

e Due to the variety of PE research methods; limited information is available in
the studies regarding the effectiveness of PE programs in the improvement of
various outcomes related to worker’s health. The primary logic behind that is the
availability of less number of systematically sound researches in the concerned
literature.

e In most of the PE intervention studies, the measure focus was on the physical
facet of the task, in spite of factors related to the psychosocial aspect.

e Still, there is a need for an effective framework for the conduction of the PE inter-
vention program which ensures adequate involvement of workers and nurturing
interest to assure sustainability.

e Due to the lack of time and unavailability of necessary resources, a more extended
review can be done in future by including grey literature related to PE intervention.
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