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Objective. The aim of this qualitative study was to explore how ergonomists experienced an e-learning concept as a tool for
knowledge translation; furthermore, to explore what, if any, impact the knowledge translation had regarding the ergonomists’
work with risk assessments. Methods. Twelve Swedish ergonomists employed in the occupational health service (OHS) par-
ticipated in a research project, which included an e-learning program in risk assessment training. Focus group interviews
and individual interviews were used for data collection. Results. The ergonomists appreciated the e-learning concept, e.g.,
its flexibility enabled them to decide when and where to practice. The concept was considered feasible within the context of
the OHS. The ergonomists experienced an increased knowledge of different observation-based risk assessment tools, which
expanded their professional toolboxes. Additionally, they began to reflect more regarding the reliability of risk assessment
tools and how to enhance quality in risk assessment assignments. Conclusion. This study showed that e-learning may com-
prise an efficient knowledge translation for improved risk assessments in the OHS. The program contributed to changes in
ergonomists’ risk assessment procedures, e.g., in the selection of tools, increasing the number of observers, employing a

participatory approach and more often actively involving stakeholders during the risk assessment process.

Keywords: e-learning; knowledge translation; participatory; risk assessment procedure

1. Introduction

The prevalence of work-related musculoskeletal disorders
(MSDs) continues to be high in Europe [1], and many
workplace parties are not aware of the relation between
work and MSDs [2]. Risk assessment is fundamental for
targeting risk-reducing interventions to prevent MSDs [3].
Therefore, it is essential that ergonomics practitioners are
comfortable in assessing exposure and risks related to
MSDs, in order to support workplaces with risk assess-
ment. Several types of methods can be used for assessment
of MSD risks [4—6]. The use of risk assessment meth-
ods is reported to help anchor ergonomics into organiza-
tional processes [7], which ought to facilitate risk-reducing
interventions.

Observation-based risk assessment tools (OBRATS)
are often considered useful for occupational health ser-
vice (OHS) ergonomics practitioners, since they are time-
efficient, flexible and considered less costly compared to
direct measurements [4,8]. A study among Swedish OHS-
employed ergonomists on the use of OBRATSs showed a
general low level of use, and that education or training
in OBRATSs was a facilitating factor for use of OBRATSs
[9], a finding also reported by Arezes et al. [10]. Diego-
Mas et al. [11] classify lack of information/training as one
of the most common problems in the implementation of

OBRATSs. Furthermore, they emphasized that information
regarding a particular OBRAT can be difficult to access
and that training and the ease with which information can
be accessed can influence the extent to which practitioners
perceive a method to be applicable and useful [11].

1.1. Study context

Globally, ergonomics practitioners come from many dif-
ferent professional backgrounds, e.g., in North Amer-
ica, they are common with a background in engineer-
ing, psychology and other health science disciplines. In
Sweden, ergonomists employed in OHS most often have
a background as registered physical therapists with fur-
ther education in physical ergonomics. They can either
be employed by an ‘in-house OHS’, which is incorpo-
rated into the ‘client’ company/industry, municipality or
county council, or be employed by an ‘external OHS
provider’, which is the most common type of employ-
ment. External OHS providers refer to a multi-professional
OHS organization, in which the practitioners are consul-
tants to several client companies within different sectors.
OHS ergonomists require competence and skills for mak-
ing risk assessments, in order to fulfill the requirements
of providing expertise to employers within different sec-
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tors. However, risk assessment assignments are a minor
part of the Swedish OHS ergonomist’s work [9]. More
commonly, the work often includes activities such as treat-
ing patients, supporting rehabilitation, health examinations
and educational assignments [12]. Therefore, opportuni-
ties may be limited for OHS ergonomists to participate in
comprehensive courses regarding risk assessment. Addi-
tionally, there is a lack of more informal, easy-to-access
educational material with a focus on training in specific
risk assessment tools. This might lead to difficulties in
maintaining competence regarding risk assessment. Bram-
berg et al. [13] reported that there is a need and willingness
among OHS practitioners to use evidence-based methods
and tools in their practice. However, the use is often seen
to be the responsibility of the individual practitioner and
not of the organization (OHS provider) [13]. Change does
not occur by itself, and passive approaches, such as leaving
the responsibility to the individual practitioner, have been
shown to be ineffective [14]. Graham et al. [15] describe
that knowledge translation builds upon continuing educa-
tion and continuing professional development. Continuing
education strategies are known to be effective in transfer-
ring knowledge to practitioners [15]. As for knowledge
translation regarding risk assessments and its influences
on ergonomists, there is a lack of research. By learning
from experiences of how knowledge translated from a
research project influences practitioners, and possibly also
influences practices, information can be gathered regard-
ing practical issues to consider in further development of,
e.g., tools such as OBRATS or practice guidelines to aid the
translation of research into practice settings [15,16]. In a
research project aimed to test the reliability of six OBRATSs
for risk assessment of repetitive and hand-intensive work
[17], OHS ergonomists were trained in different OBRATS
through an e-learning program. By participation in the
research project, knowledge should be transferred to each
of the ergonomists, which might have practical impact in
the OHS contexts in which the ergonomists operate.

The aim of this study was to explore how the
ergonomists who participated in a research project, which
included an e-learning program in risk assessment training,
experienced the e-learning concept as a tool for knowledge
translation in the OHS ergonomists’ context. Furthermore,
the study aimed to explore what, if any, impact the knowl-
edge translation had regarding the ergonomists’ work with
risk assessments.

2. Method

2.1. Study design

This study was a sub-study within a larger research project
of reliability tests of six OBRATs (Appendix 1) for risk
assessment of repetitive and hand-intensive work [17].
This sub-study was designed as a qualitative exploratory
study. The regional ethical vetting board in Stockholm has

given ethical approval (2013/308-31/3) for the research
project.

2.2. Sampling and participants

The recruitment of ergonomists was based on a purposeful
sampling strategy of key informants [18]. The ergonomists
were recruited from two different regions in Sweden and
formed three groups: one group in the south (n =15)
and two groups in the Stockholm region (n = 4, n = 3).
The criteria for inclusion were that the ergonomist was
employed by an OHS company (or the equivalent) and had
at least 1year of work experience with risk assessments.
They were recruited through contact with OHS providers
or through social media posts targeting members of the
Swedish Ergonomics and Human Factors Society. In total,
12 female ergonomists, all registered physical therapists,
were recruited to participate. All ergonomists were women,
and the work experience in ergonomics ranged from 4 to
26 years at baseline. The ergonomists’ characteristics are
presented in Table 1.

2.3. Study setting

The overarching research project aimed to test the reli-
ability of six OBRATSs for risk assessment of repetitive
and hand-intensive work [17]. This project included that
the ergonomists would train and practice on the differ-
ent OBRATS using a theoretical and practical e-learning
program.

2.3.1. The e-learning program in risk assessment and
use of observational-based risk assessment tools

The ergonomists were invited to an introductory meet-
ing in each region, where they were introduced to the
project and the e-learning program. The e-learning pro-
gram was designed as a 6-week self-paced course and
encompassed: (a) a pre-recorded lecture about the risk
assessment process; (b) pre-recorded instructional videos
for the six selected OBRATS presented in Appendix 1; (c)
self-supported training using a video library of different
work tasks.

The lecture about risk assessment included a thorough
review of the risk assessment process, including the plan-
ning and risk assessment phases. The planning phase was
presented as a phase that could include visits to the work-
place and meetings with stakeholders to plan the assess-
ment. The risk assessment phase described how the use
of risk assessment tools, such as OBRATS, can be applied
in order to describe and quantify exposures, and how to
ultimately conclude whether the risk level is acceptable or
not.

In the pre-recorded instructional videos for the six
selected OBRATS, the tools were described; the use of each
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Table 1. Characteristics of the participating ergonomists: year of birth (YOB), years of work
experience within the field of ergonomics at baseline, employment in type of occupational health
service company (OHS) and frequency of performing risk assessments at both baseline and

follow-up.

Work experience at

Frequency of risk assessment

Ergonomist  YOB baseline (years) OHS? Baseline Follow-up

1 1965 4 In-house >1 per month >1 per week
2 1967 14 External >1 per month >1 per month
3 1964 7 External >1 per 3 months —

4 1969 7 External >1 per 3 months >1 per month
5 1962 13 In-house >1 per week >1 per week
6 1960 26 External ~ >1 per 3 months —

7 1959 23 External >1 per 6 months >1 per month
8 1963 6 External >1 per month >1 per 6 months
9 1967 6 External >1 per month —

10 1960 24 External ~ >1 per 3 months >1 per month
11 1975 7 External >1 per year —

12 1967 17 External >1 per month >1 per month

4Type of OHS company. In-house OHS is incorporated into the ‘client’ company/industry,
municipality or county council. External OHS refers to consulting OHS companies with several

different client companies.

Self-paced e-learning
and risk assessment

Introductory meeting ‘ |:> '

Questionnaire: Baseline

1=y

Evaluation meeting

6 weeks later

Follow-up
4 years later

[=3

[ Questionnaire: Follow-up ]

[ Group interviews J

Individual interviews

Figure 1. The data collection process.

tool was exemplified with a ‘walk-through’ risk assess-
ment, in which the OBRAT was applied to various work
tasks. The self-supported training used a video library with
film clips (2—6 min) of different work tasks. Several of the
work task film clips displayed three synchronized camera
angles, including close-ups on hand and wrist movements,
although some films displayed a single camera angle. Each
film was accompanied by written information about the
work task, e.g., daily exposure time with the task, breaks,
weights of handled goods, ratings of force exertion, dis-
comfort and work demands. The manuals and the protocols
for all six tools were available for download from the
e-learning platform.

During a first, self-paced e-learning period of 3 weeks,
the ergonomists trained using three of the OBRATS. There-
after, they returned for an on-site training session, where
they conducted risk assessments of 10 new video-recorded
work tasks, using each of these three OBRATSs. The com-
plete procedure was repeated for the remaining three tools
(Figure 1). Thereafter, the e-learning training was accom-
plished. However, the ergonomists had continuing access
to the e-learning platform and could watch the instructional
videos whenever they wanted.

2.4. Data collection

Figure 1 provides an overview of the data collection
process and the methods used for data collection.

The baseline questionnaire included questions about
the ergonomists’ background as presented in Table 1. After
completion of the theoretical and practical e-learning pro-
gram for all six OBRATS, three focus group face-to-face
interviews were conducted, with three to five ergonomists
in each group. The interviews were semi-structured and
followed an interview guide. The content of the inter-
view questions comprised usability aspects of the included
OBRATS and questions about the concept of the e-learning
program. The interviews were 60—90 min long and were
conducted by the third author (T.N.), accompanied by one
observer who asked supplementary questions. All inter-
views were digitally recorded and transcribed verbatim.

After 4 years, all 12 ergonomists were contacted regard-
ing participation in the follow-up study that included
a short questionnaire and an individual telephone inter-
view (Figure 2). Eight ergonomists participated, while four
ergonomists dropped out because they no longer worked
with risk assessments. In the follow-up questionnaire, the
questions from the baseline questionnaire on conducting
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Attaining the driver’s seat in the risk assessment process
'S B\ N
Arranging a pre-meeting Performing the risk assessment and
analyzing the findings
Establishing Planning Exchanging Choosing tools Being two In:g:]::aagntvhe
contacts together information judiciously assessors representatives
NS A =/

b

4

Figure 2. The ergonomists described a development in their role in a risk assessment process by ‘Attaining the driver’s seat in the risk
assessment process’, which was described by the sub-categories ‘Arranging a pre-meeting’ and ‘Performing the risk assessment and

analyzing the findings’.

risk assessments were repeated (Table 1). The following
telephone interview followed a semi-structured interview
guide with questions about if, and how, the research project
had added knowledge that was practically applicable for
the ergonomists, regarding choices of risk assessment tools
and the risk assessment process. In the interviews, the
ergonomists were asked about their typical risk assess-
ment process and the rationale behind their choice of
tools. The interview guide was piloted on two ergonomists
(non-participants). The first author (K.E.) conducted the
interviews by telephone, and they lasted 40—60 min. All
interviews were digitally recorded and transcribed verba-
tim.

2.5.

Data derived from the interviews as well as from open-
ended questions in the follow-up questionnaire were ana-
lyzed by qualitative content analysis [19]. NVivo version
12 was used to manage the qualitative data. All transcribed
interviews were read through. The inductive analysis was
kept on a manifest level [20]. For each interview, mean-
ing units related to the research questions were marked and
labeled with codes. Codes from respective interviews were
then compared with the other interviews and consolidated
into sub-categories; related sub-categories constituted cat-
egories. The analysis was mainly conducted by the first
author. To ensure credibility, the codes, sub-categories and
categories were discussed with the third author during the
analysis phase.

Data analysis

3. Results

The results are presented in two sections relating to the
dual aims. The first sections present the ergonomists’
experience of the e-learning program. The second section
presents the ergonomists’ experience regarding the knowl-
edge translation from participation in the research project
and its influence on their practice concerning risk
assessment assignments. Verbatim quotations from the

ergonomists, translated from Swedish, are used to illustrate
their experiences.

3.1. The ergonomists’ experience of the e-learning

concept

The ergonomists experienced that it was feasible to use
the e-learning concept as an educational tool for continu-
ous professional development in OHS organizations. They
were favorably inclined toward the design of the educa-
tion due to factors related to the distance learning concept,
e.g., the ability to determine on your own when to prac-
tice, the possibility of watching the film multiple times
and being able to pause when needed. Concerning the
instructional videos for risk assessment, the participants
appreciated the ‘walk-through’ examples and the opportu-
nity to follow ‘the expert’ performing the risk assessment
on the video. However, they requested a greater variety of
sample films. Regarding the format of the films of different
work tasks, the interviewees preferred the films with three
synchronized camera angles, which they thought gave a
more comprehensive impression of the work tasks than the
films from a single camera. A drawback in the e-learning
program was the lack of interaction possibilities (synchro-
nized as well as unsynchronized) with the teacher and the
other participants during the e-learning period:

I appreciated being able to decide for myself when
to practice [on the OBRATs]. Sometimes, I fast-
forwarded/rewound back and forth [in the videos], and
sometimes I played forward a bit and later went back to
something. In that way, I went on back and forth. I began
to watch the whole, and thereafter went back to some-
thing that I had to consider more. I thought it was good.
However, many questions arose. (Ergonomist group 3)

3.2. The ergonomists’ experience of the knowledge
translation

The ergonomists described that participation in the
research project, in which the participants were trained
in six OBRATs and made 1020 risk assessments with
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each tool, had resulted in self-reflection regarding how
they approached risk assessment assignments and their
role and performance in the process. The research project
had increased the ergonomists’ knowledge of, and inter-
est in, risk assessment tools in general, not only those in
which they were trained. All ergonomists described that
they had developed an increased self-confidence and self-
esteem regarding risk assessment not only with their clients
but also within their own OHS company. For example, the
interviews revealed that several of the ergonomists now
served as a coach or mentor to other OHS ergonomist
colleagues.

The analysis formed the category ‘Attaining the
driver’s seat in the risk assessment process’, followed by
the two sub-categories ‘Arranging a pre-meeting’ and ‘Per-
forming the risk assessment and analyzing the findings’, as
illustrated in Figure 2.

3.2.1. Arranging a pre-meeting

The ergonomists described that arranging a pre-meeting
with relevant representatives in the client company was
an important step in the planning phase when a new
risk assessment assignment was initiated. The pre-meeting
targeted several objectives: establishing contacts, provid-
ing support for the planning of the risk assessment and
exchanging information.

The ergonomists emphasized the importance of the
pre-meeting, serving the purpose of establishing contact
with different stakeholders (e.g., management, occupa-
tional health and safety representatives, human resources).
The ergonomists described that for a new assignment,
where the client company was unknown to the ergonomist,
the meeting allowed for the opportunity to be introduced
and to understand the client company and its production
and work environment challenges. The meeting served
as an arena for discussions with different representatives
concerning where and how to focus the risk assessment,
and was especially important to structure and plan the
whole risk assignment process. One ergonomist described
a pre-meeting:

They describe their operation and show me around, and

talk and show things in general. Based on that I can get

back to them later regarding a proposal for how much time

is needed and an outline of the risk assessment assignment.
(Ergonomist 4)

Some ergonomists explained that they asked the stake-
holders to provide them with information prior to the
assessment about factors that did not require active obser-
vation, such as information regarding work scheduling,
exposure time and weight of handled goods. This strategy
was something that contributed to make the stakehold-
ers engage in the risk assessment, but also contributed to
efficiency with the upcoming assessment since informa-
tion about such factors was readily available in advance.
The ergonomists further described that the exchange of

information provided an opportunity to inform and edu-
cate the client in ergonomics and risk assessment, which
served the purpose of raising awareness concerning the
work environment responsibilities of the employer:

I see that this preparatory work meets several purposes. I
get good information to start with, and the employer is pre-
pared because he/she has understood the meaning of these
factors such as how often, for how long, how heavy, and
that sort of things . .. (Ergonomist 7)

Furthermore, the pre-meeting also facilitated the ergonomist
to explore the client’s expectations and possibilities for
ergonomic improvement actions after the completed risk
assessment. After the dialogue, the ergonomist described
that they had gathered enough relevant information to
make a thorough calculation regarding how much time
was needed for the assignment. It was described that after
participation in the research project, the ergonomists had
a deeper insight into the requirement of time for risk
assessments, and increased confidence to allocate enough
time for assignments. Some described that they nowa-
days, already in the planning phase, also allocated time for
follow-ups:

I usually try to explain that if they [the clients] are not pre-
pared to take any actions, then they should think about
things a while longer and ask themselves if it is right to
carry on with this risk assessment — or will it only raise
expectations among workers ... (Ergonomist 2)

3.2.2. Performing the risk assessment and analyzing the
findings

Participation in the research project had increased the
ergonomists’ awareness of strengths as well as weaknesses
in OBRATS, and all ergonomists described changes in
how they currently performed the risk assessment and the
following analysis. Three aspects were identified: choos-
ing tools judiciously, being two observers and involving
the working group. These changes were all related to
increasing the reliability of risk assessments.

3.2.2.1. Choosing tools judiciously. The ergonomists
described how they had increased their awareness of
new and other risk assessment tools, which resulted in
them expanding their ‘toolboxes’ with a greater variety of
tools. They also described that the use of research-based
tools gave a serious and professional impression toward
the stakeholders. Furthermore, they felt that the use of
OBRATSs promoted communication with both the workers
and the stakeholders, aiding the ergonomist in the dialog,
facilitating risk communication as well as helping to iden-
tify where to focus further work environment actions. One
ergonomist expressed that:

It is of importance, for the clients’ internal work with
improvements that the tool illustrates that here is some-
thing [work task/station] that is red. (Ergonomist 7)
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During the research project, the ergonomists expressed
that they increased their awareness of deficiencies in relia-
bility in the OBRATS. This resulted in more well-judged
choices regarding tools for specific exposures, but also
led to the ergonomists combining different tools in one
risk assessment. One ergonomist described this increased
awareness:

... you got a whole new understanding of risks and risk
assessments and all the tools and such. And, I’m sure that
on the basis of that, I’ve clearly seen what I need, ‘this,’
‘this,” and ‘that’ in order to assess these kinds of risks and
those kinds of risks ... (Ergonomist 2)

From the ergonomists’ practical perspective, they wanted
to use OBRATSs that they knew were reliable, easy to
use and versatile in their design, providing the possibil-
ity to choose between using a ‘pen and paper’ or being
able to use the tool digitally (using a computer or tablet).
Furthermore, several expressed that they sought the work-
ers’ participation in the risk assessment and, consequently,
found it supportive if the tool involved the workers in
the assessment. Other aspects highlighted as being useful
were tools that included assessment of multiple exposures
(including visual aspects) and workload in multiple body
parts, e.g., workload in the neck and back as well as in
the shoulder, arm and hand. Other positive factors were
consideration of breaks and periods of recovery. Some
ergonomists stressed that when OBRATSs were used in indi-
vidual rehabilitation cases, to identify whether adjustments
in a workplace are needed, they have a need for OBRATS to
incorporate the individual workers’ work technique in the
assessment, which was a factor they found to be lacking in
OBRATS.

3.2.2.2. Being two observers. Some ergonomists descri-
bed that they nowadays tried to arrange for two observers
when they were assigned to a risk assessment project. The
observers could be two ergonomists or one ergonomist
and one occupational safety engineer. They could work
together either throughout the assessment project or at least
in the assessment and analysis phase. In instances when
this strategy had been implemented, it had not encountered
any resistance from the clients. However, it was still more
common to carry out assignments alone.

3.2.2.3. Involving company representatives. Another
change that was highlighted by some ergonomists was to
actively involve representatives (workers, managers) from
the client company. In cooperation with, and guided by, the
ergonomist, they undertook the analysis of risk factors and
completed the risk assessment together. This participation-
based analysis became a way to give the client ownership
of the analysis and the following actions. One ergonomist
described:

The point of doing the analysis together, both employees
and employers, is that you instill an engagement, since this
is a joint commitment. (Ergonomist 12)

4, Discussion

Knowledge translation is important for development and
changes in practice [15,16]. However, knowledge of prac-
titioners’ experiences is important to enhance knowl-
edge regarding practitioners’ needs related to the context
in which they operate. This qualitative study explored
ergonomics practitioners’ experiences after participation in
a research project. By participation in the research project,
knowledge is transferred to each of the ergonomists. Two
separate inquiries were explored in this study: (a) expe-
riences of an e-learning concept as a tool for knowledge
translation; (b) whether participation in the research project
influenced the ergonomists’ work regarding risk assess-
ments.

Overall, the ergonomists were satisfied with the e-
learning concept, and e-learning seems to be suitable for
knowledge translation within the Swedish OHS context.
The present study did not compare the e-learning pro-
gram to traditional on-site (campus) education. In a review
by Vaona et al. [21], e-learning was compared to tra-
ditional learning. They found that e-learning results in
little or no difference in patient outcomes or health pro-
fessionals’ behaviors; however, in terms of differences in
health professionals’ skills, the effect is unclear. e-Learning
as a pedagogical model is accessible, affordable for pro-
fessionals and consulting companies (minimizing time
away from work), and relatively easy to administrate. The
Swedish OHS sector is commercialized, and the employed
ergonomics practitioners have sales targets, which may
hamper participation in comprehensive courses, since such
courses often mean that the ergonomist needs to take time
away from work. The ergonomists are often interested in
increasing their professional knowledge. This study indi-
cates that in the context of OHS practitioners, such as the
ergonomists in the present study, this concept of continu-
ing education can fulfill a need to disseminate knowledge
concerning, e.g., new guidelines and work tools, such as
risk assessment tools. However, based on the experience of
the participants in the present study, emphasis needs to be
placed on increasing the interaction between participants
(peer learning) and feedback from teachers, in the design of
such web-based models for risk assessment training. This
is something that needs to be balanced against practical
issues and needs to be explored further.

The ergonomists experienced that participation in the
research project generated knowledge and resulted in
changes in their risk assessment process. An expected find-
ing was that they had increased their knowledge in risk
assessment tools, they had become more alert and updated
about different risk assessment tools in general. A some-
what unexpected but interesting result was the finding that
the ergonomists experienced that their increased knowl-
edge had influenced their risk assessment process, and how
they now undertook risk assessment assignments. Most of
them had started employing a more participatory approach,
which was illustrated in their description of activities, their



International Journal of Occupational Safety and Ergonomics (JOSE) 7

roles and an increased consciousness regarding quality
assurance in the risk assessment process. They actively
involved workers and stakeholders in all phases of the
process and afforded the ownership of the risk assess-
ment process to the client company. These are factors that
are characteristic of participatory ergonomics [22,23]. The
overall research project regarding inter-observer and intra-
observer reliability in the included OBRATSs had showed
lower reliability than expected [17,24]. The ergonomists’
awareness of these deficiencies might have contributed
to reflection, concerning weaknesses in the traditional
risk assessment process. In some cases, this insight had
strengthened the participants to arrange for two observers
to take part in the whole risk assessment process or
parts thereof. Another approach to enhance the quality
of the risk assessments was the participatory analysis, in
which a team, consisting of workers, the manager and the
ergonomist, assessed the risks together. Those approaches
may increase the reliability and strengthen the quality
aspects of risk assessment, leading to a more compre-
hensive analysis because the work tasks are observed by
‘another set of eyes’. Engagement of several observers is
also a cost-efficient approach [25,26].

In the present study, the ergonomists described that they
often took an active role as a leader throughout the whole
process; specifically, they initiated pre-meetings at the start
of the process and planned the assignment together with
the client, and actively led the client through the process
and included the client in the process. This matches the
description of the ergonomists’ role in participatory pro-
grams [27—29]. Further, the ergonomists described their
role as being similar to the results from a study by
Berlin et al. [30], which identified that ergonomists’ behav-
ioral strategies, e.g., employing a guiding-expert function
and a translator or go-between role, enhanced their influ-
ence concerning workplace changes. Whysall et al. [31]
stated that ergonomics consultancy can be improved by
a problem-solving, collaborative approach. In this present
study, and also supported by Berlin et al. [30], we see
a trend among the participants toward this approach and
development of the ergonomist role. This development can
be seen as a step toward a more holistic risk assessment
process, which, according to Macdonald and Oakman [32],
is better suited for assessing risk exposure related to MSDs
due to its complexity.

In previous studies exploring how ergonomists
approach the risk assessment process, the professional
background of the participating ergonomists is not reported
[7,31]. In those studies, the ergonomists are solely
described as being ‘certified ergonomists’. In Sweden,
ergonomist professionals most often have a university
degree in medical sciences, but they can also have a back-
ground within engineering or behavioral sciences. There is
no national certification organization of ergonomists, but
ergonomics practitioners, regardless of their professional

background, may apply to the Centre for Registration
of European Ergonomists (CREE) to gain a European
Ergonomist certificate [33]. Depending on their profes-
sional background, ergonomists may have different experi-
ences and needs in the ergonomics field, and they might be
working in different contexts. The contextual framework
in the present study is Swedish OHS organizations, and
almost all OHS ergonomists in Sweden have a background
in medical sciences — as physical therapists — so the find-
ings in the study need to be interpreted within this context.
The knowledge generated from the participants’ experi-
ences regarding how their risk assessment process devel-
oped contributes, among other things, to valuable aspects
for consideration in the development of ergonomists’ edu-
cation in risk assessment, e.g., it is essential in education
and guidelines to emphasize the surrounding risk assess-
ment process and not only focus on the tools. Further-
more, knowledge has also been translated to us researchers
regarding the e-learnings concept, which can be valuable
to the development of forthcoming e-learning programs in
an OHS context.

4.1. Methodological considerations

In this qualitative study, we had the opportunity to follow
eight ergonomists, all located at different OHS companies
(both in-house and external ergonomics practitioners), and
to explore their experiences of the e-learning concept as
well as how knowledge translation influenced their prac-
tice. Irrespective of the different contexts in which they
operated, they all described similar development regarding
changes in their risk assessment process, which strength-
ens the results. In a qualitative study one wants to sample
information-rich cases, participants who can yield insight
and in-depth understanding, rather than generalizations
[18]. In the present study, a purposeful sampling strategy
of key informants was used, which means that the partic-
ipants have great knowledge of and interest in the inquiry
issues [18]. The study participants all had a special inter-
est in risk assessment. Therefore, it is very interesting and
valuable to take part in their insights and development. The
insights into and progress in the risk assessment process
shown among this sample might not have been revealed if
another sampling strategy was used. The aim is not to gen-
eralize the findings; however, the context of the Swedish
OHS ergonomists is thoroughly described, and the find-
ings from this study might justifiably be applied to similar
contexts [34].

To ensure the credibility of the findings, the transcribed
meaning units and codes were kept close to the interview
data, and the analysis process went back and forth between
the codes and the interviews in several steps, and were
discussed between the first and third authors [35].

Four years passed between the ergonomists’ participa-
tion in the research program and the follow-up. Thus, other
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factors, in addition to the ergonomists’ participation in the
research project, may have affected their risk assessment
procedure. It was a conscious choice to let a few years pass,
to allow possible changes to be implemented and tested
and to be considered as manifest by the ergonomists. If we
had wanted to evaluate outcomes directly related to the e-
learning program, it would have been necessary to use a
different study design and to include a control group. How-
ever, the aim of the present study was to explore the key
informants’ experiences. The results from the study may
contribute new knowledge for the development of OHS
ergonomists’ risk assessments.

5. Conclusions

This study showed that e-learning may comprise efficient
knowledge translation for improved risk assessments in
OHS. However, it is important to include different types
of interactions between the participants during training.
Furthermore, education in risk assessment tools should
be combined with education in the risk assessment pro-
cess as a whole and discussions about deficiencies in risk
assessment tools. The program contributed to changes in
their risk assessment procedures, e.g., in the selection of
tools, increasing the number of observers, employing a
participatory approach and more often actively involving
stakeholders during the risk assessment process.

A suggestion for future research is to explore the imple-
mentation of e-learning concepts. Furthermore, future
research should explore the risk assessment approach
described as being developed by the ergonomists in the
study — an approach in which the ergonomist’s role is that
of a facilitator (in contrast to executor) in the risk assess-
ment process, to guide the client throughout the assessment
and analysis. Moreover, further research is needed to eval-
uate whether such an approach facilitates implementation
of risk-controlling activities leading to improvements in
the work environment.
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Appendix 1

Observational-based risk assessment tools (OBRATS) included in
the e-learning program:

* Assessment of repetitive tasks (ART) [36]

» Hand—arm risk assessment method (HARM) [37,38]

* Occupational repetitive actions checklist (OCRA) [39]

* Quick exposure checklist (QEC) [40]

» Strain index (SI) [41]

* Repetitive work model (Physical ergonomics: provisions of
the Swedish Work Environment Authority [SWEA-AFS]) [42]
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