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Abstract: People working in research laboratories deal with numerous risk
factors that are oftentimes emerging, thus not well documented. The goal of
this study is to propose an approach that would make it possible to conduct
a simple and rapid analysis of a work situation to identify and prevent these
risks. A two-part analysis was conducted of a non-comprehensive list of ex-
isting ergonomics/human factors engineering evaluation tools. This analysis
led to the creation of two kits that consist of proven and used evaluation
tools and that combine both subjective and objectivation tools. These kits
make it possible to establish a quick overview of a work situation; a more
in-depth ergonomics/human factors engineering analysis can be conducted
thereafter, if necessary.
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1. Introduction

Research laboratories are particular organisations due to the scale and type of ac-
tivity they conduct. In addition to this, universities are complex organisations due to
their multiple services offices and departments and the coordination of these is often
also very complex (Napon & Nadeau, 2018). In any sector of activity and in particular
research laboratories, safety depends on work hazards being identified, evaluated and
prevented as well as Occupational Health and Safety (OHS) measures. Be they of
physical or cognitive nature, numerous risk factors are present.

And yet, to the best of our knowledge, current tools and methods of risk analysis
were devised for industry. They are intended for operators and designed for mid to
large-scale processes (repetition, quantity) (Napon & Nadeau, 2018).

In the scientific literature, we found research published on the integration of strate-
gies to manage lab OHS hazards in pilot plants, which are midscale between research
and plant laboratories (Aziz, Shariff, & Roslan, 2011) and laboratories that work with
chemical products (Langerman, 2009). Several articles (Foster, 2003, 2004, Hill, 2016;
Langerman, 2009; Meyer, 2017; Schroéder, Huang, Ellis, Gibson, & Wayne, 2016)
share the same view on the need for training to ensure the proper management of risk
prevention in research laboratories both in and out of academic settings.

However, none of these publications answer the question of how to ensure the in-
tegration of OHS in university research laboratories and more precisely, which tools
would be more useful and useable. Therefore, we propose a novel approach to facili-
tate the implementation of a procedure to quickly identify and assess OHS hazards in
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university research labs. The approach relies on tried and tested tools used in the fields
of ergonomics and human factors. Using a tool kit format, this approach will provide an
overview assessment of a work situation, upon which a more in-depth evaluation using
other tools and techniques can be performed when necessary.

The scope of this study is limited to the integration of risks and OHS from an ergo-
nomics perspective and was conducted using a non-exhaustive list of known and doc-
umented tools.

2. Methodology

The first step in designing the tool kits was to conduct a search and analysis of
existing ergonomic assessment tools through a literature review. By identifying tried
and tested ergonomic assessment tools present in the documents of institutions such
as the Institut national de recherche et de sécurité pour la prévention des accidents du
travail et des maladies professionnelles (INRS), the Commission des normes, de
I'équité, de la santé et de la sécurité du travail (CNESST) and the Institut de recherche
Robert-Sauvé en santé et sécurité du travail (IRSST), we compiled a non-comprehen-
sive list of tools to be analysed for this study.

This analysis was conducted in two parts. The first evaluated the number of risk
factors covered by each tool and the second, their level of ease of use and deployment
(national or international).

The first part consisted of reading a list compiled by France’s health insurance of
the various work hazards (TMSMM & L'assurance maladie-risques professionnels,
2010). Then we improved the list to make it more complete using the method of Aptel
& Atain-Kouadio (2000), that is, mostly by specifying in greater detail the risk factors
and adding the sections “means employed by the tool” and “time required for imple-
mentation”. The criteria for tool selection are ease of use, level of prevention assistance
provided, risk factors considered and time required for implementation. The second
part of the analysis was to sort the tools into categories. More precisely, we wished to
identify whether the tools are subjective in nature or for objectivation, if their reach is
nationwide or international and if they are simple or complex to use. Tools are consid-
ered as easy to use if they require little time to implement (maximum half a day per
tool), do not require advanced skills in ergonomics and human factors or require only
minimal knowledge, due to their being well documented.

This analysis could be used with any other ergonomics or human factors engineer-
ing tool not mentioned in this study (Lowe, Dempsey, & Jones, 2019). Our goal was
not to provide a comprehensive list of all the various traditions of ergonomics and hu-
man factors engineering research.

Base on this analysis, two tool kits were created to conduct a simple and rapid anal-
ysis of a work situation. The kits contain 3 or 4 tools covering the various physical and
cognitive hazards present in university research laboratories.
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3. Results

In this study, eleven tools were analysed: APACT sheet, RULA method, revised
NIOSH lifting equation, Nordic questionnaire, Karasek questionnaire, Nasa TLX as-
sessment tool, OREGE tool, VIDAR method, OSHA’s checklist, WOCCQ question-
naire and QEC method.

The first part of the analysis highlighted the number and types of risk factors that
each tool evaluates (Figure 1). Five of the eleven tools only assess one risk factor, four
can consider three and only two can assess the four families of risks (APACT sheet,
OSHA checklist). The second part of the analysis established that certain tools are
both subjective and for objectivation (OREGE and QEC), but it mostly made it possible
to classify the tools so that the kits could be created.

Number of risk factors considered by each tool

QEC
WOCCP
Check-list OHSA
VIDAR
OREGE (INRS)
NASA TLX
Question-naire Karasek
Question-naire Nordigue
Equation révisée du NIOSH
Méthode RULA
Fiche APACT

Q 2 4 6 8 10 12 14

Biomechanical risk factors m Psychosodal risk factors

Oraganisational risk fators ™ Environnemental risk factor

Figure 1.  Diagram of the number and types of risk factors assessed by each of the selected tools

Based on this analysis, two kits were created containing the following tools:

- NASA TLX tool (subjective type), Nordic questionnaire (subjective type), APACT
sheet (for objectivation), QEC method (objectivation);

- RULA method (objectivation), Kerasek questionnaire (subjective), OSHA checklist
(subjective).

These tools were chosen for the kits because they are quick, simple and complemen-
tary as can be seen in the assessment of the risk factor coverage (Table 1).

A comparison of the two previously listed kits shows that for an almost equal amount
of time spent to implement them (approx. 8 hours per kit), the number of factors they
consider is not the same.

It is important to note that the objective of these Kkits is to provide a quick overview
of a work situation. Given that some of the tools in these kits are subjective, an objec-
tivation is necessary for any concerns that have been identified by these tools.
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Table 1. Comparison of the kits

Evaluation of the tools | kit1 | kit2
Biomechanical risk factors

Physical demand X X
Joint position X X
Repetitiveness

Psychosocial risk factors

Intensity and duration of work X X
Emotional demand X X
Lack of autonomy X X
Degradation of social relations at work X X
Value conflict X X
Job insecurity X X
Organisational risk factors

Work pace X X
Night shift X
Working in isolation X
Maintenance organisation X
Environmental risk factors

Temperature X X
Humidity X

Lighting X
Vibrations X

Noise X

The user is free to use whichever kit he deems the most appropriate to the situation
he wishes to evaluate, be it kit 1, 2 or a kit of his own creation, making sure to cover
all possible risks.

4. Conclusion

The literature on OHS risk management reveals that current tools, taken individually,
are not appropriate for research laboratories, be they in a university or any other set-
ting. However, this study shows that by combining several tools that assess risk factors
from an ergonomics and human factors perspective, it is possible to cover the speci-
ficities of research laboratories, particularly those in a university setting.

By using a two-part analysis that highlighted the risk factors covered by each tool
as well as their scale of deployment (national or international), it was possible to pro-
pose two kits. Each kit uses three or four assessment tools that are either subjective
or for objectivation, making it possible to cover all the risks factors present in a univer-
sity research laboratory. The goal of these kits is not to conduct an in-depth ergonomic
assessment, but to quickly establish an overview of a work situation. Given that the
kits use tools that are subjective, it is important to subsequently perform an objectiva-
tion for any concerns highlighted by these tools. These kits, by their practicality and
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simplicity of use, provide an approach that meets the objective of this study. These kits
cannot however perform a complete ergonomic evaluation, they can be used, for in-
stance, to conduct a preliminary analysis in view of determining whether or not a more
in-depth analysis is needed.

The methodology used in this project could be used to create new tool kits, namely
to use the ergonomics and human factors engineering tools not mentioned herein.
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