Open access Protocol

Scientific, professional and experiential
validation of the model of preventive

behaviours at work: protocol of a
modified Delphi Study

BM)J Open

To cite: Lecours A. Scientific,
professional and experiential
validation of the model of
preventive behaviours at

work: protocol of a modified
Delphi Study. BMJ Open
2020;10:6035606. doi:10.1136/
bmjopen-2019-035606

» Prepublication history for
this paper is available online.
To view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2019-
035606).

Received 08 November 2019
Revised 01 August 2020
Accepted 06 August 2020

I '.) Check for updates

© Author(s) (or their
employer(s)) 2020. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

Department of Rehabilitation,
Université Laval, Québec,
Québec, Canada

Correspondence to

Dr Alexandra Lecours;
Alexandra.Lecours@fmed.
ulaval.ca

Alexandra Lecours

ABSTRACT

Introduction To offer an in-depth understanding of
preventive behaviours, those complex behaviours
considered as levers to foster work prevention, recent
theoretical and empirical studies permitted to develop the
model of preventive behaviours at work. The next step is
to validate the model with researchers, professionals and
workers. This article aims to describe the study protocol
that will be used to validate the model of preventive
behaviours at work.

Methods and analysis This Delphi Study proposes
seven systematic steps to conduct a scientifically rigorous
validation study based on scientific and professional
experts’ opinion. A focus group to collect workers’ opinion
about the model has also been included in the protocol.
Thirty experts (researchers and professionals) will be
selected regarding their experience (eg, at least 5years of
experience) and expertise (eg, having published at least
one article as the first author in the last 3years) towards
workers’ health or organisational behaviours. Workers will
be recruited to have a diversity in terms of age, gender
and working conditions. Quantitative data will be analysed
to calculate the percentage of experts’ agreement on

four content validity indicators (ie, comprehensiveness,
representativeness, relevance and clarity). Qualitative data
will be examined through a thematic analysis strategy.
Ethics and dissemination Approval of the research
ethics board of the Centre intégré universitaire de santé
et de services sociaux de la Capitale Nationale has been
obtained. Findings will be shared with various stakeholders
inclusive of researchers, professionals and workers.
Findings will be disseminated in workshops, peer-reviewed
journals and conferences.

INTRODUCTION

The number of people in employment
is growing in industrialised societies. For
example, the Canadian labour force grew
from 15.8 to 20.2million workers between
2000 and 2019, which represents an increase
of near than 28%.' Recognised as a deter-
minant of health,””® work may have positive
effects on the health, safety and well-being
of people, as it may contribute to finan-
cial health, social recognition or protection

Strengths and limitations of this study

» The proposed method includes scientific, profes-
sional and experiential knowledge, which is innova-
tive and timely.

» An entire research step is dedicated to the involve-
ment of the public, this maximising the relevance of
the study results.

» The proposed research design does not permit
obtaining a statistical validation of the model of
preventive behaviours at work; further studies are
required.

against declining skills.* When a work-related
health problem occurs, whether it is an acci-
dent, a physical illness or a transient mental
disorder, the negative consequences are
harmful not only for workers and families,
but also for work organisations, by reducing
performance and productivity.” The societal
impacts are also impressive with an estimated
amount of over US$250billion in the USA
to cover annual costs related to work-related
health problems.’

It is then important to focus on the deter-
minants of workers’ health, safety and well-
being. The literature suggests that factors
related to healthcare services, compensa-
tion systems, work organisations as well as
to workers themselves would influence the
prevention of the occurrence, relapse and
prolonged disability related to work-related
health problems.”” Considering worker-
related factors, the preventive behaviours they
may adopt would play an important role in
workplace health, safety and well-being.'""
Indeed, the influence of these behaviours
on the risk of work-related health problems
has been demonstrated in several studies
conducted with various workers’ popula-
tions.'” " ° Considered as levers to promote
workers’ health, safety and well-being, these
preventive behaviours are complex, and the
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literature lacks a concrete definition of them.'® To offer
an in-depth understanding of preventive behaviours,
recent theoretical and empirical studies have permitted
proposing the model of preventive behaviours at work.'®
This model defines the behaviours workers may adopt to
foster health, safety and well-being at work.

The model shows six major preventive behaviours,
which are (1) adopting a reflective practice (eg, analysing
work situations, identifying risks and taking decisions
about one’s health); (2) complying with rules and
procedures (eg, respecting work-related procedures or
wearing personal protective equipment), (3) partici-
pating, involving and taking initiatives for prevention (eg,
involving in health and safety committees or seeking help
from available resources), (4) caring about others (eg,
team working or listening to each other), (5) commu-
nicating (eg, expressing one’s needs or limits) and (6)
adopting a healthy lifestyle (eg, having lifestyle balance
or exercising).

The model of preventive behaviours at work presents a
systemic and multifactorial view of preventive behaviours.
These behaviours are largely influenced by contextual
factors related to workers themselves, occupation of
work or environment. These contextual factors have an
impact on the ability of workers to engage in preventive
behaviours. Thus, in addition to being interested in the
concrete behaviours, the model focuses on the factors
upstream of the manifestation of a behaviour, on the
context in which workers adopt behaviours. The model
also considers the consequences following the manifes-
tation of behaviours. These consequences are generally
positive for workers themselves (eg, health, safety and
well-being) as well as for the organisation (eg, work
climate). The model reflects the dynamic interaction and
multiple influences between (1) contextual factors, (2)
workers’ engagement in preventive behaviours (3) and
outcomes. This model was developed after conducting
three theoretical'” and empirical'* studies. The devel-
opment process and visual representation of the model
are detailed elsewhere.'®

Regarding occupational health, several of the current
models focus only on one aspect of the health of workers,
whether physical’” or mental.?’ In accordance with
the vision of health proposed by WHO,* the model of
preventive behaviours at work suggests a holistic vision of
the health of workers, inclusive of the physical, mental
and social aspects. This holistic understanding of health
reflects in contextual factors, preventive behaviours and
outcomes. In addition, the focus of the model rests on
the engagement of workers in preventive behaviour at
work. This angle is innovative since most of the current
models focus on the actions the organisation may have on
workers’ health,” giving them a mostly passive role. Since
the management of occupational health, safety and well-
being must be shared by everyone involved in an organ-
isation,”?’ this model helps to better explain the active
role workers may have. Designed to be applicable to the
reality of workers, regardless of the nature of their work

or health, this model can also help to understand the
factors that influence workers” engagement in preventive
behaviours and the resulting effects on health, safety and
well-being.

To increase its scientific validity, to maximise its use
in professional settings and ultimately to foster workers’
health, safety and well-being, the next step is to vali-
date the model. The literature offers a large spectrum
of conceptual model validation study designs. Over the
years, the Delphi technique has been used in various vali-
dation studies, but most of the published articles focused
on results, while validation protocols remain more or less
detailed, making difficult replicating studies. Further-
more, authors have criticised the lack of clear guidelines
in the current writing surrounding the use of the Delphi
technique, which may lead to a lack of scientific rigour.”®*’
To fill these gaps, the aim of this article is to describe the
study protocol that will be used to validate the model of
preventive behaviours at work.

METHOD AND ANALYSIS

Design

Created in the middle of the 18th century®® and used in
health sciences since the 1970s,” the Delphi technique
is recognised as an efficient way to structure communica-
tion processes allowing individuals to work on a complex
subject,”® which is the case of the model of preventive
behaviours at work. Since this model is emerging, a first
step of validation with experts will make it possible to
appreciate its acceptability® from the scientific commu-
nity and its applicability from the knowledge users, which
are professionals and workers. The main advantage of
the Delphi technique is that communications take place
remotely, allowing the recruitment of experts from all
over the planet.”® * Disadvantages noted in the scientific
literature relate to the lack of consensus on the definition
of an expert and on how to rule on the consensus’ adop-
tion.” The limited implication of knowledge users in
Delphi Studies is also a weak point of the actual method.*
The method can also take a considerable amount of time
from the participants, which can discourage them from
getting involved.”® *' *® Finally, many variants of the orig-
inal method have been used in published studies,” but
lack of justification for the changes made and lack of
details in protocols contribute to creating ambiguities
in the guidelines to follow.”* Our wish in drafting this
protocol is to bring clarity to these elements of the study
design.

Procedure and analysis

The Delphi technique will be used to obtain consensus
from scientific, professional and experiential experts on
content validity indicators, which are: (1) comprehensive-
ness of the model structure, (2) representativeness to the
content domain, (3) relevance of the model components
and (4) clarity of the model components and links. These
indicators were recommended according to writing on
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Table 1 Systematic steps of the study design
Step 1

Elaborate selection criteria for scientific and
professional experts

Make scientific and professional experts list
Contact scientific and professional experts

Step 2
Step 3
Step 4
Step 5
Step 6
Step 7

Administrate questionnaires
Synthesise answers

Consult experiential experts
Final analysis and publication

content validity.””* The study design proposes seven
systematic steps to conduct a scientifically rigorous vali-
dation study (see table 1). The expected duration of the
study is 12 months, beginning in the summer 2020.

To validate the model according to (a) scientific, (b)
professional and (c) experiential expertise, participants
from the following three categories will be recruited:
(a) researchers, (b) professionals and (c) workers. The
boundaries between these expertises are, however, perme-
able; the experts will be invited to give their opinion on
the various indicators according to their overall expertise.
For example, even if professionals are recruited on the
basis of their technical and specialised experience with
workers, it is also possible that scientific or experiential
knowledge influence their contribution. It is hoped that
this validation study will be carried out using rich and
diversified expertise.

Elaborate selection criteria for scientific and professional experts
The quality of a study using the Delphi technique mainly
rests on the choice of experts.29 36 41 Indeed, since the
opinion of these will serve to generate the results of
the study, their selection must be judicious. Currently,
there is no recognised definition of ‘who is an expert’
and no universal criteria for structuring the choice of
experts.‘%_35 The researcher’s judgement is solicited to
determine criteria that will enable her/him to select the
people most likely to contribute to meeting the research
objective.28 35 36

The first steps of the protocol imply to select researchers
and professionals. A list of inclusion criteria was estab-
lished based on information available in the scientific
literature.

Researchers

Expertise seems to be the main criteria to select
researchers.”® For the success of a Delphi Study, experts
must have a thorough knowledge of the subject.*” For
the current study, researchers with expertise in the field
of workers’ health or organisational behaviours will be
targeted. It will be possible to select experts in various
disciplines such as industrial psychology, ergonomics,
occupational therapy, occupational medicine or human
resource management because the model of preven-
tive behaviours at work was developed according to that
literature.'®

To select researchers, the evaluation of the relevance of
their published scientific papers related to the subject of
our study will be used. This systematic selection method
is cited in many manuscripts.”” * ** A researcher will be
identified to be part of the panel of experts if she/he has
published at least one relevant article, as the first author,
in the last 3years.*” This published article should specifi-
cally concern prevention at work.

Professionals
Since the model of preventive behaviours at work is
expected to be used in practical settings, we chose to
include professionals in the validation process. Although
some authors do not recommend including the participa-
tion of professionals for emerging concept validation,*!
the literature in the field of health mostly recommends
including professionals in the panel of experts.* ***
Work experience in the field of study seems to be the
criterion most often used to select professionals.*?*” For
our study, a variety of professionals (ie, ergonomists,
industrial psychologists, occupational therapists, occu-
pational physicians or human resources managers) will
be recruited if they have at least byears of experience in
relation with workers.

Make scientific and professional experts list

To recruite researchers based on their published articles,
the following scholarly journals will be consulted: (a) Work,
(b) Journal of Occupational and Organizational Psychology
and (c) Safety Science. These journals are targeted because
of their readership profile, the number of researchers
contributing to it and the topics that are relevant to our
research project."’ Indeed, these journals have a wide
vision of the thematic of work and include articles from
various disciplines and fields of research. The journal
numbers published in the last 3years will be consulted
one by one. The articles that seem to have a link with
the subject of study according to their title and keywords
will be retained. The abstract of these articles will then
be read to confirm the author’s relevance to the research
project. If needed, the ResearchGate and personal web
pages of researchers will be consulted to deepen the
analysis and make sure of their potential contribution
to this validation study. For feasibility reasons, only three
journals will be extensively screened. However, each of
the experts identified in this first screening step will be
invited to suggest other potential experts during the first
contact. If those suggested experts meet the inclusion
criteria, they will be added to the list of potential experts.
This second selection step using the snowball method will
allow identifying experts who can contribute validating
the model, even if they have not published articles in the
targeted journals.

Recruitment of professionals will be done in two stages.
First, participants meeting the inclusion criteria will be
identified in the author’s network. Subsequently, the
snowball method will be used to expand the pool of
experts.
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Particular attention will be paid to recruiting experts
of different ages, genders, work environments and
geographic origins. An Excel table will be constructed to
gather relevant information about potential experts, such
as the level of training, area of expertise, affiliation, email
address and country.”

The number of experts to recruit is not established in
the actual literature.” ** Even if some Delphi Study were
conducted with more than 1500 participants,”' they mainly
include 10-20 participants.”® *’ The size of the group has
an importance for the stability of the results. Indeed, with
a smaller group, an expert has a greater influence on the
result since her/his opinion occupies a larger proportion
of the consensus.*® On the other hand, itis more complex
and costly to consult with a large number of experts.*® *°

For our study, we plan to recruit 30 experts: 15
researchers and 15 professionals. Considering the attri-
tion of participants during the study, this number seems
adequate.

Contact scientific and professional experts

After having made a list of potential experts to recruit
for the consultation, it is time to invite them. Nowa-
days, email seems to be the most frequent way to contact
experts. Authors suggest sending a detailed message to
invite experts.?® ** #4750 The message will contain the
following information: presentation of the researcher
responsible of the study, description of the study, reasons
for the selection of the expert, procedures to be followed
to participate to the consultation, estimation of the time
required, expectations regarding the expert (including
the importance of participating in all the rounds of the
consultation), promise of anonymity and participation
recognition.2 34414750

Administrate questionnaires

The first questionnaire allows experts to express their
opinion on the subject to study.”’ The purpose of this
first questionnaire is often to provide an overview of
the experts’ opinion on the subject of study, and then
to determine the elements to be studied in the subse-
quent questionnaires. Basic open-ended questions are
required to cover the entire subject.’® **°! Since these
open-ended questions are likely to generate a great deal
of information,” it is suggested to limit the number of
questions in this first questionnaire. * For example, the
first questionnaire of our consultation will contain four
large questions about the indicators of content validity
(ie, comprehensiveness, representativeness, relevance
and clarity) in relation with the model of preventive
behaviours at work and its components. As suggested in
the literature, we will also add a fifth question to permit
experts to freely add information they find relevant about
the subject.” In order to ensure the questionnaire clarity,
a pretest will be done with four experts (two researchers
and two professionals), as suggested by many authors who
published about the Delphi technique.”?! **°* The qual-
itative data gathered with this first questionnaire will be

analysed with a thematic analysis strategy using the QDA
Miner software. This will permit to determine the content
of the subsequent consultation rounds.

The second questionnaire (and the following, if appli-
cable) will first summarise the opinions found in the
previous questionnaire.”® * After that, the idea is to
document experts’ opinion on more specific elements,
generally with closed questions.” The opinion will often
be documented using Likert-type scales, with the aim to
obtain a consensus of experts.”* *’ For example, elements
related to the four contentvalidity indicators that emerged
from the analysis of the first questionnaire will be assessed
by experts on a 4-point Likert scale (eg, clarity : 1—this
element is not clear, 2—this element needs major revi-
sions to be clear, 3—this element needs minor revisions
to be clear and 4—this element is clear). The iteration
process and the return on the information offered to
the experts will allow them to reconsider their opinion
in the light of that of the others, thus convince toward a
consensus. The anonymity provided by the method facil-
itates this process.”” The quantitative data gathered with
the administration of the second questionnaire, and the
following, will be analysed with descriptive statistics, using
the IBM SPSS Statistics Version 26 software.

Nowadays, web questionnaires are preferred to postal
ones.” We will also follow this tendency in our study.

Synthesise answers

This research step comprises the crucial moment of
the determination of the consensus of experts about
the different components of the model of preven-
tive behaviours at work. Paradoxically, the literature
does not offer a consensus about the definition of the
consensus.” *' * %92 The consensus, which is the agree-
ment between the experts, may be defined in different
ways, such as a measure of central tendency of experts’
quantitative responses, the stability in experts’ responses
between the rounds of consultation or a subjective
measure of general opinion.”* Given the lack of a clear
rule on the definition of consensus, it is important for
researchers conducting a Delphi Study to define this
agreement in an operational manner before starting the
consultation.”” ” The chosen definition of the consensus
is to impact on the number of required rounds to obtain
this agreement between the experts.

Using a percentage of agreement would be the
most common way to rule on consensus.”’ However,
the percentage to be reached to obtain a consensus
varies considerably across studies, ranging from 51% to
100%.% %1 % A 100% consensus may be impossible to
achieve, and often not necessary.”> Although aiming to
reach a high percentage of agreement permits to ensure
the agreement between the experts, it may result in the
need to add several consultation rounds. To have a suffi-
ciently discriminating percentage without excessively
lengthening the time of realisation of the study, we will
set it at 80%. We will use the following rules to monitor
consensus: (a) if 80% of experts give an element the
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~——consensus reaching—,

Round 1 Round 3

Round 2

general opinion specific opinion specific opinion

quantitative data

qualitative data

quantitative data

Figure 1 Description of rounds of consultation.

rating of 4 on the 4-point Likert scale, we consider that
a consensus was obtained on this element and it will be
kept in the model; (b) if 80% of experts give an element
the rating of 1 on the 4-point Likert scale, we consider
that a consensus was obtained on this element and it will
be removed from the model; (c) for elements having
mostly been rated 2 or 3 on the 4-point Likert scale, modi-
fication will be made according to experts’ opinion and
these elements will be submitted to the following round
of consultation.

The literature suggests that two or three rounds are
needed to reach the consensus.”> A priori, we plan to do
three rounds, as shown in figure 1. We will give experts
2weeks to answer a questionnaire, as suggested by
others.”® °*®® The total time to complete the collection
of data can, therefore, be spread out over a few weeks
depending on the number of rounds to be made.

Consult experiential experts

Alast consultation step will be conducted with experiential
experts, namely workers in this study. While not common
in Delphi Studies, this decision to include people having
experienced a condition has been suggested by other
authors who had conducted health-related studies.” ***!
This permits to favour the involvement of a variety of
stakeholders.

The consultation will take the form of a focus group.®
The purpose of the consultation will be to verify the appli-
cability of the results obtained, the relevance with the
current work context and the face validity of the model.

Groups of eight workers will be formed. This number of
participants per group is large enough to get rich discus-
sions®® and small enough to let all participants express
themselves.”” Participants will be recruited to have a
diversity in terms of ages, genders and working conditions
(eg, type of work, full time vs part time, and so on). In a
2-hour discussion, results of the consultation with scien-
tific and professional experts will be exposed to workers.
Different indicators will be discussed, such as facilitators
and obstacles for the usability of the model or relevance
of its components to the reality of workers. The group
facilitation guide will be developed for the purpose of this
study and validated by a pretest with two people having
the same characteristics as the participants. The number
of groups to be conducted will be defined throughout the
study until data reveals a redundancy in the meaning of
the ideas shared by the participants.®® It is estimated that
two or three groups will be required to reach data satura-
tion.” After fully transcribing the data and importing it
into the QDA Miner software, a thematic analysis strategy
in four stages will be followed®: (1) repeated readings of
the data corpus to develop a feeling of immersion; (2)

initial coding (descriptive codes ‘in vivo’ will be assigned
to the meaning units found in the corpus); (3) concep-
tion of a code tree (the codes (microlevel) will be grouped
into categories (mesolevel) and/or themes (macrolevel))
and (4) finalisation of the code tree by going back and
forth between the raw data and the general structure to
clarify and interpret the data while respecting the expe-
rience of the participants. To ensure scientific rigour,
the thematic analysis process will be carried out by two
people and the interjudge agreement will be periodically
checked. This last consultation step will provide nuances
to the study results.

Final analysis and publication

Once the analysis of all collected data and the consensus
reached, a summary of the results will be transmitted
to each expert who took part in the study, namely the
researchers, the professionals and the workers. The
experts will be free to comment on these findings, which
may help to enhance reflection about the validity of the
model of preventive behaviours at work.

Patient and public involvement

To support coproduction of knowledge, this study
proposes to actively involve various stakeholders in the
different steps. In fact, professional experts’ opinion will
be gathered by questionnaire to confirm or improve the
model. As these persons will be likely to use the model in
their practice, building the study around their opinion
will improve the relevance of the model and increase
the likelihood that it will be used to guide interventions
about preventive behaviours at work. Stakeholders will
also be involved in the recruitment of participants using
the snowball method. The protocol also proposes to add
an innovative and timely step to the validation process
using the Delphi technique. In fact, the consultation step
with experiential experts, namely workers in this study,
will allow including the perceptions and experiences of
the public in the interpretation of results.

ETHICS AND DISSEMINATION

Approval of the research ethics board of the Centre
intégré universitaire de santé et de services sociaux de
la Capitale Nationale has been obtained (project 2020-
1919). The preponderant involvement of various stake-
holders throughout the study will offer the possibility
of start disseminating results during conducting the
study. Following that, diverse activities will take place to
transfer knowledge. For examples, scientific papers will
be published, and conferences held to share results with
researchers. Workshops will be organised with profes-
sionals. Popular science conferences are also planned to
disseminate the results of the study to the general public.
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