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Abstract 

Background: In order to reduce work‑related upper limb disorders, the Swedish Work Environment Authority intro‑
duced an occupational health surveillance targeting hand‑intensive work. A process model, aimed at supporting the 
employers as well as the occupational health service provider (i.e., ergonomist) in the work process with the occupa‑
tional health surveillance, was developed. The objective of this qualitative study was to explore ergonomists’ experi‑
ences of the execution of occupational health surveillance for hand‑intensive work when following the novel process 
model as well as factors influencing the execution.

Methods: Semi‑structured individual interviews were conducted with ten ergonomists on one occasion regarding 
their experience of following the work process. Qualitative content analysis with an inductive approach was used for 
analyzing the data.

Results: The ergonomists’ experiences were summarized in one theme “A joint roadmap supporting a participatory 
process” and two categories “Clear structure provided by the components” and “The process influenced by collabora‑
tion and context”. The ergonomists valued being guided by the systematics of the model, which provided structure 
and clarity in their work. Factors affecting the execution were related to communication deficiencies and uncertain‑
ties regarding expectations between different roles and functions (e.g., ergonomists and contact person, lack of 
information to workers). Additional factors, for instance, companies’ routines and the ergonomist’s intra‑organizational 
support, such as access to IT‑resources, could also affect the process.

Conclusions: The findings reveal that this process model facilitates the ergonomists’ work and cooperation with a 
client company. However, the process model needs to be developed and accompanied by a guideline with informa‑
tion related to the process, including e.g., description of a start‑up meeting and of the roles/functions of the involved 
parties.
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Introduction
Work-related upper limb disorders (WRULD) are a well-
known problem worldwide, causing work disability, pro-
ductivity loss, and societal costs [1–3]. In Sweden, in 
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2020, 58% of those who claimed that they suffered from 
ill health during the last twelve months due to conditions 
at work, other than an accident, reported symptoms in 
the neck and/or upper extremities [4]. These disorders 
are associated with hand-intensive work, which involves 
forceful exertion, high repetition, long duration, awkward 
or static postures, and often combinations of these char-
acteristics [5–11]. Hand-intensive work is commonly in 
many sectors, for example; different assembly work, food 
industry (processing and packing), construction and inte-
rior work (painters, carpenters etc.). By identifying and 
reducing hazardous exposures, WRULDs can be pre-
vented among workers exposed to hand-intensive work.

A legislative incentive can prevent work-related inju-
ries and disorders [12, 13], and both general and specific 
legislation are effective in reducing fatalities and injuries 
and improving the work environment [14]. In 2019, the 
Swedish Work Environment Authority revised the legis-
lation concerning occupational health surveillance and 
introduced a specific occupational health surveillance, 
targeting hand-intensive work [15]. The goals of the 
occupational health surveillance are: (1) restrict expo-
sure for sensitive individuals (removing the individual 
from the work task), (2) early detection of work-related 
ill-health, and (3) provide information for measures tar-
geting the work environment in the workplace ([15, 16], 
chapter 6). According to the revised Swedish legislation, 
a person who executes the occupational health surveil-
lance targeting hand-intensive work should have one of 
the following competences: Physician (MD), registered 
physiotherapist (RPT), licensed naprapath or licensed 
chiropractor. Moreover, the person needs to have:

1) sufficient knowledge of work environment manage-
ment, 2) sufficient knowledge of the employee’s exposure 
and working conditions, 3) clinical competence for exam-
ination of the musculoskeletal system, and 4) competence 
to assess whether the hand-intensive work can cause dis-
orders in neck, shoulder, arm or hand [15].

As a result of the new legislation, a novel process 
model was developed for occupational health surveil-
lance of workers exposed to hand-intensive work (the 
HIW-model). The development of the model as well as 
the description of its components have been presented by 
Eliasson et al. [17]. In order to be recognizable and ena-
ble integration in a company’s occupational health and 
safety management (OHSM) system, the HIW-model is 
structured according to the Plan-Do-Act-Check process 
and includes the core components of a risk management 
process: identification, assessment, control, and monitor-
ing of workplace hazards [18, 19]. The model is illustrated 
below (Fig. 1) and aims to guide the employer (as having 
the legal responsibility for the work environment) and the 
Occupational Health Service (OHS) provider throughout 
the work process. Occupational Health Service providers 
are independent experts supporting employers regarding 
the work environment and work-related health issues, 
such as exposure assessment and occupational health 
surveillances.

In a Swedish context, the consultants within OHS 
include e.g., behavioral scientists, ergonomists, occupa-
tional nurses, occupational physicians, and work envi-
ronment engineers. Since the HIW-model is targeting 
hand-intensive work, the role of an OHS-ergonomist is 
suitable to support the employers with the occupational 

Fig. 1 The hand intensive work‑model for periodical occupational health surveillance for workers exposed to hand intensive work
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health surveillance of workers exposed to hand-intensive 
work [15, 17]. In Sweden, OHS-ergonomists usually have 
a bachelor’s degree in physiotherapy (registered physi-
otherapist), with additional courses in physical ergo-
nomics. Thus, OHS-ergonomists with a background as 
registered physiotherapist fulfills the requirements stipu-
lated by the Swedish Work Environment Authority and 
are competent to perform both the exposure assessment 
and the clinical examination of workers exposed the 
hand-intensive work (Fig. 1) [15, 17].

Participatory ergonomics implicates that workers are 
involved in developing and implementing ergonomic 
measures [20–22]. The HIW-model is intended to sup-
port a participatory approach and to involve workers as 
well as managers in the process [17]. Characteristics of 
the ergonomists in a participatory process include them 
initiating and guiding the process, acting as an expert 
team member, training participants, and being available 
for consultation [23]. Research about the collaboration 
between occupational health consultants and representa-
tives from their client companies is scarce. Hence, it is 
important to explore this area since it can contribute to 
new knowledge regarding how to improve the collabora-
tion between the parties. Earlier results from the com-
pany representatives’ experiences of working according 
to the HIW-model showed that they valued cooperating 
with the ergonomist, and they increased their knowl-
edge of ergonomic exposures and its effect on the work-
ers, something which motivated them to act in order to 
reduce the risk. However, the company representatives 
also expressed that they were unexperienced in working 
in a participatory process together with the ergonomist 
and felt that the HIW-model lacked detailed guidance on 
the process [24]. In order to develop an optimal process 
model, which supports the implementation of the occu-
pational health surveillance for hand intensive work, the 
experiences from the companies’ perspectives, with them 
having responsibility for the work environment, as well 
as the perspective from the provider of the occupational 
health surveillance need to be understood. Thus, the aim 
of this study was to explore ergonomists’ experiences 
of the execution of occupational health surveillance for 
hand-intensive work when following a novel process 
model. The study focuses on how the ergonomists experi-
ence the process model, as well as what factors facilitated 
or impeded the execution.

Methods
This study is part of a larger project with the objective 
of exploring the HIW-model from the perspectives of 
company representatives (e.g., employers, safety rep-
resentatives) and OHS-ergonomists. Results explor-
ing the company representatives’ experiences have been 

published elsewhere [24]. The experiences of the ergon-
omists were explored with semi-structured individual 
interviews [25], analyzed with qualitative content analysis 
[26–28]. The Consolidated criteria for Reporting Qualita-
tive research (COREQ) [29], a 32-item checklist was used 
to support the reporting of this study. The Regional Ethi-
cal Review Board in Uppsala approved the study (project 
reference number 2017/274).

Participants
The ergonomists were included based on being ergono-
mists at the OHS-provider to one of the ten companies 
that participated in the project. The recruitment of the 
companies is presented elsewhere [24]. The ergonomists 
were contacted (by KE or GD) by telephone and e-mail 
and informed about the study and asked to participate in 
individual interviews. All ten ergonomists (eight women, 
two men) accepted and gave both oral and written con-
sent. Their age ranged from 32–57 years, and their work-
ing experience as ergonomists within occupational health 
ranged from 5–34 years. All of them were experienced in 
clinical examinations as well as in exposure assessments. 
Nine ergonomists were employed at an external occu-
pational health service, and one was employed at an in-
house occupational health service.

Study context
At each company, a project team, consisting of the ergon-
omist and the company representatives (e.g., first-line 
manager; Health, Safety and Environment manager; and 
safety representative), was formed. The process com-
menced with a joint start-up meeting, where the com-
pany representatives and their respective associated 
ergonomist attended. The meeting included a presenta-
tion of the research project, followed by a presentation 
of the HIW-model (Fig.  1), which included a thorough 
description of the components in the model and the 
overall process, described in Eliasson et  al. [17]. The 
ergonomist was expected to execute the exposure assess-
ment and the medical health checks. A general overview 
of the exposure assessment was presented at the meet-
ing, including examples of the exposure assessment tools, 
Hand Activity Level (HAL) [30–32] and Quick Exposure 
check (QEC) [33], as well as the required content of the 
clinical examination. The clinical examination was exem-
plified by the examination protocol, Health Surveillance 
in Adverse Ergonomics Conditions (HECO) [34]. How-
ever, the project teams were informed that these were 
only examples of tools and that they were free to use 
other tools for the exposure assessment or follow other 
examination protocols suitable for the specific assign-
ment in their company. Lastly, at the start-up meeting, 
each company, together with their respective ergonomist, 
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began planning the execution of the HIW-model. The 
contracted ergonomists were economically reimbursed 
according to the existing financial agreements between 
the company and the OHS provider.

Data collection
The ten ergonomists were interviewed between eight to 
twelve months after the start-up meeting. The time and 
date of the interviews were adapted to the ergonomists’ 
schedules, and them having completed the exposure 
assessment and medical health checks, as well as provid-
ing a feedback report to the company.

The interview was an individual face-to-face interview 
[35], held either at the ergonomist’s OHS-company or 
at the interviewers’ (GD, KE) workplace (Occupational 
and Environmental Medicine clinic), according to the 
ergonomists’ wishes. All interviews were conducted by 
two interviewers, either researchers (TN, CL, PP) or 
PhD-students (GD, KE). One interviewer was acting as 
the moderator, actively introducing the questions (GD or 
KE), while the other interviewer was observing and add-
ing questions when relevant. Both interviewers aimed to 
create an atmosphere of confidence and to facilitate the 
participant to speak freely [36].

The interviews were semi-structured and followed an 
interview guide. The researchers (K.E. and G.D.), both 
Ph.D. students, registered physiotherapists, and ergono-
mists with professional experience of OHS, created a 
draft for the interview guide. The research group dis-
cussed the draft several times until reaching a consensus 
on a final version, which was tested in the first interview 
but did not result in any modifications thereafter.

The interview focused on the ergonomists’ experi-
ences of working in a process guided by the HIW-model, 
including their experiences of its different components. 
Questions regarding the process explored the ergono-
mists’ participation in the process, e.g., how roles and 
collaboration with others influenced their work. Exam-
ples of questions were: How did you experience the 
HIW-model? Tell me about your work with the exposure 
assessment, etc.? Please, tell me about your role in the pro-
cess? How did you experience the cooperation and collab-
oration with other parties in the company? Tell me about 
factors that have facilitated or hampered your work?

The duration of the interviews ranged from 45 min to 
two hours. The interviews were audio-recorded and tran-
scribed verbatim in Swedish by a professional transcriber.

Data analysis
Qualitative content analysis with an inductive approach, 
according to Graneheim et  al. and Lindgren et  al. [26–
28], was used to analyze the interviews. The interviews 
were first read through repeatedly to obtain a sense of 

the whole. The text was divided into meaning units, each 
composed of several words, sentences, or paragraphs 
containing aspects related to each other through their 
content and context. Those condensed meaning units 
were labelled with codes by the researchers (GD, CL) 
separately, followed by negotiations on the coding. The 
coding was made in NVivo 12 software (QSR Interna-
tional Pty. Ltd., Australia). The coding was driven from 
the manifest data and the material was processed back 
and forth, which meant that the researchers, repetitively, 
went back to the interviews to ensure that they were 
close to the data. The codes were interpreted and com-
pared for differences and similarities (GD, CL), groups 
of codes were sorted into subcategories, then formulated 
into preliminary categories. Since data was rich, a higher 
interpretation was made of the latent content and for-
mulated into themes. The whole analysis was an iterative 
process, in which GD and CL made the initial analysis 
into categories and themes. Thereafter, the analysis was 
presented to AFW who asked questions regarding the 
sorting and covering of data in categories and themes. 
The data was further processed and discussion followed 
until agreement was reached. Then, the analysis was 
presented and discussed several times with the remain-
ing authors and finally resulted in two main categories 
and one theme. The analysis process was done in Swed-
ish; for the preparation of the manuscript, the headings 
of the theme, categories, and quotes were translated into 
English, which means that quotes have sometimes been 
slightly amended to facilitate an understanding.

The results were discussed repeatedly in the whole 
research group. This negotiating process between 
researchers from different research fields is referred to as 
triangulation; it is used in this study to ensure credibility 
of the analysis [37]. All members in the research group 
have experiences in occupational health and represent 
different perspectives and backgrounds, such as occupa-
tional medicine, physiotherapy, ergonomics, and occupa-
tional therapy.

Results
The findings from the interviews describe the ergono-
mists’ experiences of the practical work in carrying out 
the components of the HIW-model: exposure assess-
ment and medical health checks (medical health checks 
included screening and clinical examination, risk assess-
ment of work influence, and feedback to the employer) 
(Fig. 1).

The ergonomists’ overall experiences of their work, 
according to the HIW-model, were summarized in the 
theme “A joint roadmap supporting a participatory pro-
cess.” The ergonomists valued the HIW-model since it 
formed a common picture for everyone involved in the 
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process. The overarching theme comprised two catego-
ries: “Clear structure provided by the components” and 
“The process influenced by collaboration and context” 
(Table  1). The first category, “Clear structure provided 
by the components,” describes the ergonomists’ experi-
ences of working in a structured manner, according to 
the different components in the HIW-model. The second 
category, “The process influenced by collaboration and 
context,” describes the experiences of factors regarding 
collaboration and context, which affected the ergono-
mists’ possibility to work according to the model. Quotes 
from the ergonomists are provided in italics to illustrate 
the categories.

Clear structure provided by the components
The ergonomists appreciated the systematic manner of 
working with the model and felt that the components 
provided structure and clarity regarding what the provid-
ers expected them to accomplish. However, the execution 
was perceived as somewhat challenging, despite a clear 
structure guiding the work.

“Working with this model was absolutely useful…I 
like when the work is systematic… That you start 
from a problem and connect it both at the indi-
vidual and the organizational level… It (the model) 
is well suited for occupational health surveillance 
of hand intensive work; that is what I think. …” 
(Ergonomist 4)

They viewed the component exposure assessment as 
being the most challenging part of the work process. 
Various factors affected the exposure assessment, such as 
workers being absent, or if the work tasks (in the produc-
tion) were not running at the time of the exposure assess-
ment. Such obstacles could impede the ergonomist’s 
collection of exposure data and delayed the assessment 
process. Some of the ergonomists also described inse-
curity and difficulties regarding selection of appropriate 
exposure assessment tool(s).

“The company had chosen which work tasks I should 
assess, and I was given a certain time and date for 
the assessment. This meant that I did not get to see 
the whole work process and also only one worker. 
This means that you lack information [for the 
assessment]. So, I felt that the assessment became 
unreliable; I had to make some assumptions. How-

ever, I addressed this shortcoming when I reported 
[to the company representatives].” (Ergonomist 6)

The ergonomists used various observational expo-
sure assessment tools. They selected the tools based on 
what they deemed to be relevant and suitable for assess-
ing the hand intensive work in “their” company. It was 
also important for the ergonomists that the method 
chosen could be executed quickly. The tools used were: 
Quick Exposure Check (QEC) [33], Hand Activity Level 
(HAL) [30–32], Hand Arm Risk Assessment method 
(HARM) [38, 39], Assessment of Repetitive Task of the 
upper limbs (ART) [40], Rapid Upper Limb Assessment 
(RULA) [41], Key Indicator Method I (KIM I) [42], Key 
Indicator Method III (KIM III) [43], and Comprehen-
sive Workplace Risk Assessments [44]. The ergonomists 
pointed out that the exposure assessment was facilitated 
if they could video record the work tasks. However, video 
recordings were not allowed in all companies, due to the 
respective company’s security restrictions.

Some ergonomists expressed that it was important to 
supplement the exposure assessment with information 
about stress and recovery, in order to get as complete 
assessments as possible of hazardous exposures related to 
WRULDs.

“I think the factors stress and recovery are very 
important [to consider], and they are not included 
in the risk assessment [exposure assessment tool]. 
These factors can affect symptoms in the body. 
Sometimes, you do not ask about stress because you 
do not know how to handle the answers [in a risk 
assessment]. The response to stress is so individual. I 
think we need to learn more about stress and recov-
ery.” (Ergonomist 3)

For the component screening and clinical examination, 
the examination protocol Health Surveillance in Adverse 
Ergonomics Conditions (HECO) [34] was used by nine 
ergonomists. One ergonomist performed a “standard” 
clinical examination. The ergonomists thought that the 
HECO was suitable and convenient. They expressed that 
the protocol was easy to use and that it provided sup-
port in the examination. The report summarized that 
using HECO was valuable, as it gave a clear picture of the 
prevalence of musculoskeletal disorders in the examined 
work group. Furthermore, the HECO makes it possible 
to compare the results from the examined work group 

Table 1 The analytical process resulted in one overarching theme and two categories

Theme A joint roadmap supporting a participatory process

Categories Clear structure provided by the components The process influenced by collaboration and context
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(illustrated in bar charts) to the results from other work-
ers in other work sectors. The report served as a profes-
sional presentation when reporting the results to the 
company’s representatives.

“The HECO was very comprehensive and covered 
many parts. The individual meeting is incredibly 
important since you get descriptions from different 
people [about the work]. The HECO-examination 
was done in a room that we [OHS-consultants] usu-
ally use at this workplace. The examination took 
about 45 minutes per person. I think that those who 
came to the examination experienced it as very posi-
tive.” (Ergonomist 10)

The ergonomists stated that it was important to include 
all exposed workers from a work group in the screening 
and the clinical examination to get an overall picture of 
the effect of the assessed exposures. In some companies, 
the contact person only selected workers with already 
known, and sometimes severe, musculoskeletal disorders 
from the exposed work group, for the screening and clin-
ical examination; hence, the results could not be general-
ized to the whole work group.

“It was only a few workers participating in the clini-
cal examinations and those who participated had 
been working for a very long time at the company 
and with poorer ergonomic conditions from previ-
ously. They probably had a lot of disorders already, 
which I conclude were caused by the work. But now, 
I tried to assess whether the present work tasks that 
I had assessed could have caused those problems… I 
would absolutely have preferred to examine all the 
[exposed] employees.” (Ergonomist 4)

The ergonomists expressed that their goal with the 
feedback  to the employer was to increase the risk aware-
ness by explaining how the exposures affect the workers’ 
health, emphasizing the need for risk reducing actions. 
The ergonomists described that providing the feedback, 
both in a written report as well as an oral presentation 
during a subsequent meeting, made it easier to get the 
message through to the company representatives and to 
initiate a dialogue. This approach was used by most of 
the ergonomists. The feedback included the results of the 
exposure assessment and the HECO report on a group 
level. However, if the work group was small, it was diffi-
cult to ensure the workers’ anonymity, which complicated 
the feedback phase. The ergonomists perceived that the 
company appreciated when proposals for risk reducing 
actions were included in the feedback. Some ergonomists 
described that the feedback directly led to discussions 
with managers and workers, where risk reducing actions, 
planning of education, or re-organization were addressed. 

However, some ergonomists thought it was difficult to 
suggest risk reducing actions that could guarantee an 
exposure reducing effect.

“It is important that you also give feedback 
orally because you formulate it in a different way 
and you can provide more details that are not 
included in the report, which can be important 
aspects. And they can ask questions, ‘what does 
that mean’ and you can answer it. It is, of course, 
important that the manager is involved in the 
feedback”. (Ergonomist 10)

Furthermore, feedback was also given directly to 
workers during the ergonomist’s work with exposure 
assessment and the clinical examination. The individual 
feedback contained tips regarding work technique and 
rehabilitation/treatment of disorders.

The process influenced by collaboration and context
Interviews revealed that collaboration between the dif-
ferent parties, as well as the different contextual settings, 
affected the ergonomists’ work process, both when it 
came to facilitating and as a hindrance. Affecting factors 
regarding collaboration were related to lack of clarity in 
expectations and communication between different func-
tions (e.g., the ergonomist and the contact person) in 
the process. Affecting factors in the context were related 
to the companies’ routines concerning work environ-
mental issues, uncertainties regarding billing and costs, 
and the ergonomist’s intra-organizational support from 
his/her employer (the OHS provider), such as access to 
IT-resources.

The ergonomists experienced that the work process 
was facilitated by the start-up meeting, in which the 
ergonomist, together with the company representa-
tives, reviewed the HIW-process and jointly started the 
planning by setting a schedule for the execution. One 
ergonomist described that they also planned for several 
feedback meetings in their project team (consisting of 
Health, Safety and Environment manager; safety rep-
resentative; and first-line manager) during the process, 
namely one feedback meeting after each component. The 
ergonomist felt that these regular meetings facilitated 
the process, since information was dispersed within the 
team, and the meetings kept the work process going.

“We tried to have meetings frequently during the 
process. It was very good; it was the contact person 
who took responsibility for this…That was a strength 
and very good, something to pass on to others 
regarding this work process…” (Ergonomist 1)

Involving the safety representatives in the process was 
also described as valuable, since they possess knowledge 
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regarding the exposures but also knowledge regarding 
organizational factors.

“The safety representative had quite a lot of infor-
mation, which might have been good to include in 
the assessment. So, I believe it would have been great 
to be instructed to involve the safety representative 
more in the process.” (Ergonomist 2)

All ergonomists highlighted the contact person at the 
company as very important for the overall process. The 
ergonomists described that the contact person facilitated 
and supported collaboration between all those involved. 
A collaboration, “side by side” (Ergonomist 4) with the 
contact person and the group of workers, was the basis 
for a frictionless process. In companies where the col-
laboration between the ergonomist and the contact per-
son was lacking, the process was hampered. An example 
of this was that it took time for the ergonomist to get in 
contact with and access the workplace for conducting the 
exposure assessment or to get in contact with the work-
ers for the clinical examinations.

The ergonomists explained that a contact person 
should have the mandate to manage the process, be inter-
ested in the process, and be in close connection with 
the workplace and the workers (e.g., not be situated in 
an office in another town far from the workplace). Fur-
thermore, the contact person should have skills to com-
municate and support the process for all involved parties 
(ergonomist, workers, safety representatives, and manag-
ers) and have an understanding of their different perspec-
tives. Moreover, practical support, such as helping the 
ergonomist with access cards and booking a room at the 
workplace, was needed.

“The most important success factor was to have a 
“good” contact person within the company, one who 
understands what is going on and how we want to 
work all the way…I had a lot of help from the con-
tact person, who booked the premises and time…
I got there and did my job as I was supposed to…” 
(Ergonomist 4)

There were examples of the process being hampered 
due to the manager, safety representatives, or workers 
being too busy, passive, or reserved. Some ergonomists 
felt that the lack of information given to the workers 
prior to the clinical examination hampered the execution 
at times, and they highlighted the importance of ensuring 
that sufficient information had been given to the workers 
in advance. One ergonomist described a group of work-
ers that was reserved and raised questions like “…who 
ordered this…”, “…what do we get out of this…” (Ergono-
mist 4). Another ergonomist described that the work-
ers misunderstood the aim of the occupational health 

surveillances due to language issues, and therefore were 
unwilling to participate in the medical health check. The 
ergonomists managed these situations by adapting the 
process, for example, by organizing a separate meeting 
with these workers, in order to create a relationship with 
them and thoroughly explain the aim of the occupational 
health surveillance. This contributed to the workers 
being more interested in the process and made it possible 
to continue the collaboration with the workers.

“I think it was great that I, as an ergonomist, 
informed the workers. Because it might not be that 
easy for an employer to really explain what is going 
to happen, how, and why. And just to show who you 
are is probably really great…They had the time to 
pose questions to me as well. So, I think it was a good 
to add the meeting”. (Ergonomist 9)

“When the workers came to the clinical examina-
tion, many of them did not know why they were 
there. Perhaps the information from the com-
pany was not enough…It would have been helpful 
with written information (to the worker) includ-
ing screening questions prior to the examination...” 
(Ergonomist 5)

However, not all ergonomists felt secure in their role 
and function in the process, which could be related to 
the ergonomists’ as well as the company representatives’ 
lack of experience with collaborating in similar processes. 
Some ergonomists experienced uncertainty regarding 
costs and how to debit for unpredicted events that could 
occur during the process (e.g., due to sickness, organiza-
tional changes in the company). This brought insecurity 
as to how much time the ergonomist could spend on the 
work. Several ergonomists emphasized the importance 
of defining a financial agreement before the start of the 
work process.

Other contextual factors affecting the work pro-
cess were intra-organizational factors from their own 
employer (the OHS provider). The intra-organizational 
factors affecting the ergonomists’ work in the HIW-pro-
cess were: support from the own management, access to 
technical devices (mobile camera, computer), software 
and IT-support as well as the possibility to ask other 
ergonomist colleagues for advice, for example, regard-
ing methodological issues, such as tools for the exposure 
assessment.

Discussion
The main result: A joint roadmap supporting a participa-
tory process shows that the ergonomist valued the HIW-
model since it guided a structured work process and 
provided support and preconditions for participatory 
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collaboration in the process. Collaboration with the con-
tact person at the company was an important factor in it 
being successful. Factors impeding the ergonomists’ work 
were difficulties with exposure assessments, collabora-
tion difficulties, lack of information regarding the health 
of an entire work group (or interpreted results for a small 
group of workers), insecurity regarding debiting and 
intra-organizational structures interfering with the work.

The main results of this study concerning the work 
process according the HIW-model are in line with what 
the company representatives (e.g., managers, safety rep-
resentatives) perceived, in their role as being responsible 
for the work environment. For example, both the ergon-
omists and the company representatives appreciated 
working according to the HIW-model [24]. Their experi-
ences are mainly consistent with each other, even though 
the ergonomists and the company representatives have 
dissimilar roles and functions in the process. Both parties 
appreciated being able to follow a structured joint pro-
cess [24]. One goal for the ergonomists was to contribute 
to an increased risk awareness in the companies. Accord-
ing to the company’s representatives, this was achieved, 
which highlights that the process contributed to clarify-
ing the effect that adverse exposures have on workers’ 
health [24]. Both studies reveal the importance of a joint 
start-up meeting at the beginning of the occupational 
health surveillance process [24]. The aim of this meeting 
should be to thoroughly plan the process, e.g., for regu-
lar checkpoints, practical issues, and the appointment of 
a contact person (or process leader) within the company 
who should be able to support the ergonomist. Halonen 
et  al. [45] evaluated the facilitating factors for the col-
laboration between the occupational health service pro-
viders and the employers and described that effective 
collaboration consisted of: shared goals, reciprocity, fre-
quent contact, and trust. Similar factors are mentioned 
by the ergonomists in the present study. Earlier research 
has reported positive health effects when workers, man-
agers, and an ergonomics facilitator work together [46]. 
It is described that a team with workers, supervisors, and 
specialists represents key actors in a participatory ergo-
nomic process [47], as was intended in the HIW-model.

This study focuses on the specialists, namely the ergon-
omists. Their experiences divulge information about how 
to act in the specialist role within the process, but also 
which areas the ergonomists need to strengthen in order 
to be successful in the process. The ergonomists empha-
sized the importance of a smooth collaboration with a 
dedicated contact person for a successful process. This 
is similar to what Burgess-Limerick et  al. [48] reported, 
highlighting the importance of a person onsite, as they 
describe as a site champion, who drives the process. That 
person should have easy access to, and support from, the 

management to proceed with projects [48]. Additionally, 
results from the present study further add that the con-
tact person onsite should also have close access to and 
communication with the workers.

Previous research reports that OHS ergonomists often 
enter the risk assessment process after the identifica-
tion of musculoskeletal disorders in workers and that a 
systematic approach in risk assessment assignments, in 
general, is lacking [49, 50]. This study explored the ergon-
omists in a partly new role, in which they entered the 
risk assessment process early on and where they inter-
connected the exposure assessment with medical health 
checks of exposed workers, in order to make a total 
assessment as to whether the work influenced the risk 
for WRULD. Different exposure assessment tools were 
used among the ergonomists; moreover, it is important 
to use reliable tools for risk assessments as they result in 
trustworthy assessments, as well as facilitate dialogues 
with stakeholders at client companies [51, 52]. How-
ever, the ergonomists indicated the need to develop their 
knowledge and skills regarding exposure assessments, for 
example, which tools are appropriate for the assessment 
of hand-intensive work. Furthermore, the ergonomists 
raised the importance of including workers’ descriptions 
of stress and recovery as factors to consider in their risk 
assessment. This is in line with Macdonald et al. [53] and 
Oakman et  al. [54], arguing for the necessity to have a 
holistic approach and addressing risks from all relevant 
hazards (physical as well as psychosocial) in order to 
help with the prevention of musculoskeletal disorders. 
Most ergonomic exposure assessment tools focus on 
the physical aspects of work and concentrate on specific 
body regions [55]. In the present study, the ergonomist 
assessed the physical exposure but also met the work-
ers individually in the clinical examination, which means 
they had an opportunity to ask the workers about affect-
ing psychosocial factors. However, this was not done in 
general, which indicates that the ergonomists need to 
increase their knowledge on how to combine exposure 
assessment of the biomechanical/physical factors with 
the assessment of psychosocial factors.

Results from the study regarding the company’s repre-
sentatives show that not all of them were used to collabo-
rating with an ergonomist in a risk assessment process 
[24]. Other studies report that company managers asso-
ciate ergonomics mainly with health issues, and there is 
a lack of knowledge about the ergonomists’ broad com-
petence [50, 56, 57]. This highlights the importance of 
strengthening the ergonomists in their role as guides 
throughout the process, assisting the company in incor-
porating the HIW process into the overall risk manage-
ment process. A goal with the cyclic “plan-do-act-check” 
structure in the HIW-model is that the process should 
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be recognizable for integration in the risk management 
system [17]. However, the ergonomists do not explicitly 
reflect on this in the interviews, which might indicate an 
uncertainty regarding the ergonomist’s role and the need 
for ergonomists to increase their confidence regarding 
their own skills and value as an expert for the company. 
Research have shown that if organizations follow a Plan-
Do-Act-Check process model, then they have increased 
possibilities for maximizing invested money for a safer 
working environment [58].

When working according to the HIW-model, it is 
important that the ergonomist has a macro-ergonomics 
system perspective so that the occupational health sur-
veillance does not become solely an isolated event target-
ing the individual. The aim is that the HIW-model should 
support a sustainable reoccurring process, well incor-
porated into the regular OHSM system. Hence, OHS 
ergonomists need to increase their competence to guide 
a participatory process. Such skills include, for example, 
problem-solving, collaborative approaches, and an ability 
to build alliances with stakeholders. Several studies have 
reported that such skills are important in order to put 
ergonomics issues on the companies’ agenda and to make 
changes that will improve the workplace ergonomics and 
prevent musculoskeletal disorders [50, 59, 60].

A variety of contextual factors can affect a work 
process, which was also apparent in this study. The 
ergonomist’s work was affected by his/hers own OHS-
organization as well as the company’s organization, where 
the HIW-model was tested. The intra-organizational fac-
tors (within the OHS organization) are important for the 
implementation and stimulation of new working meth-
ods, such as the HIW-model. Studies have shown that 
even though OHS-employees are motivated to imple-
ment new working methods, the management does not 
stimulate the employees in their pursuit [61, 62]. Even 
though this study mostly focuses on the ergonomist’s role 
and function in the tested work process, the ergonomists 
raised concerns regarding the lack of intra-organizational 
support. It is important to consider how the OHS-organ-
ization can support the employees in their work; how-
ever, this is outside the scope of the present study.

Strengths and limitations
We were interested in the ergonomists’ experiences 
of the HIW-model and used interviews, as they are 
considered to be an appropriate method in order to 
explore people’s experiences [35]. Several methods 
could have been used for analysis of the interviews. A 
qualitative content analysis according to Graneheim 
et  al. and Lindgren et  al. [26–28] was choosen, hence 
it was important to explore the experiences from the 
users of the HIW-method in different context. Since 

the context is emphasized in qualitative content analy-
sis we found the method suitable. An inductive, data-
driven approach was used in analysis since we wanted 
to ensure that all information from the users were 
included in analysis, if a deductive approach had been 
used, e.g., if the coding was based on the HIW-model, 
could have meant missing information. The results are 
based on ten ergonomists’ experiences, associated with 
the ten participating companies in the study. Hence, all 
ergonomists who had experience of the HIW-model 
were interviewed. The quite small number of partici-
pants could potentially be a limitation in the study, 
however as the study focus on experiences of a very 
specific method we conclude that the number of par-
ticipants is sufficient. Even though the context varied in 
the different companies, the experiences among the ten 
ergonomists were similar, regarding the HIW-model, 
the ergonomists’ role in the process, and facilitating 
and hindering factors.

The interviewers (GD and KE) had previous experi-
ences of working as an ergonomist in the OHS, which 
might have contributed to the informants, consciously 
or unconsciously, withholding criticism, or assuming 
that there was a mutual understanding regarding certain 
issues, and therefore did not express themselves as clearly 
as they might have done to an uninitiated interviewer 
[26, 27]. However, it might also have facilitated the inter-
views, as the common background contributed to a pre-
understanding of the ergonomists’ practice. Hence, to 
ensure the study’s trustworthiness and quality, several 
researchers (all contributing authors) with different back-
grounds regarding experience of OHS, as well as qualita-
tive analyses, were involved in the interviews and in the 
data analysis [63].

This study explores ergonomists’ experiences as pro-
viders of occupational health surveillance, targeting 
hand-intensive work according to the HIW-model. The 
legislation, an occupational health surveillance targeting 
hand intensive work, is, to our knowledge, quite unique. 
It is, therefore, unclear if the findings can be general-
ized to OHS-ergonomics practitioners outside of Swe-
den. However, worldwide, there are different legislations 
regarding occupational health surveillance, and the pro-
cess might be transferable to other surveillances targeting 
other exposures, such as vibrations. Furthermore, in the 
broader perspective (beyond legislative regulations and 
exposure levels), the findings in this study contribute to 
knowledge regarding factors influencing collaboration in 
a joint work process between the work environment con-
sultants and the company’s representatives. Factors, such 
as having a designated contact person at the company, 
a clear schedule for the work process, and anchoring 
of the process with the employees should be important 
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to consider in other participatory work environment 
interventions.

Conclusions
This paper provides information regarding important 
factors that facilitate and hinder the implementation of 
the HIW-work process from the ergonomists’ (the pro-
viders’) perspective and adds knowledge to the previously 
explored perspectives of company representatives [24]. 
The model for a systematic process facilitated ergono-
mists’ work and cooperation with their client company, 
and a visualization of the work process contributed to a 
joint image of the common work. Prior to implementa-
tion, the HIW-model needs to be developed and accom-
panied by guidelines with information relating to the 
process. This should include, for example, a description 
of the purpose and outcome of the start-up meeting, 
feedback after exposure assessments, and a description of 
the roles/functions of the different parties involved.

Abbreviations
WRULD: Work‑related upper limb disorders; HIW: Hand‑intensive work; OHSM: 
Occupational health and safety management; OHS: Occupational health 
service; HECO: Health surveillance in adverse ergonomics conditions; COREQ: 
Consolidated criteria for reporting qualitative research; HAL: Hand activity 
level; QEC: Quick exposure check; HARM: Hand arm risk assessment method; 
ART : Assessment of repetitive task of the upper limbs; RULA: Rapid upper limb 
assessment; KIM: Key indicator method.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12913‑ 022‑ 08601‑2.

Additional file 1. Interview schedule.

Acknowledgements
The authors gratefully acknowledge the participating companies and ergono‑
mists for sharing their experiences. Furthermore, we would like to acknowl‑
edge Associate Professor Catarina Nordander and Ph.D. Lotta Löfqvist, at Lund 
University, for their valuable contributions with participant recruitment and 
planning of the research project.

Authors’ contributions
Conceptualization, T.N., M.S., K.E., G.D., C.L., and T.H.; methodology G.D., C.L., 
A.F.W., K.E., T.H., and T.N.; writing—original draft preparation, G.D., A.F.W., and 
K.E. writing—review and editing, C.L., K.E., A.F.W., T.N., T.H., and M.S. All authors 
have read and agreed to the final manuscript.

Funding
Open access funding provided by Uppsala University. This work was sup‑
ported by the Swedish Work Environment Authority (Project no. 2015/033753).

Availability of data and materials
A unique code has been assigned to each interviewed ergonomist. Thereby, 
the data from the transcripts are anonymous and can only be tracked back 
by an identification log. This identification log can only be accessed by the 
primary researcher (KE). Transcripts of interviews (anonymous format) and the 
signed informed consent forms have been stored on a secure network drive 
for 10 years. Digital audio files have been stored on a secure network drive 
in an anonymous format for 10 years. The anonymized data generated and/

or analyzed during the current study are available from the corresponding 
author upon reasonable request.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the Declaration of Helsinki and 
approved by the Regional Ethical Review Board in Uppsala (protocol code 
2017 / 274 Nov. 15 2017) for studies involving humans. Informed consent was 
obtained from all participants involved in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Medical Sciences, Occupational and Environmental Medicine, 
Uppsala University, Uppsala, Sweden. 2 Department of Occupational and 
Environmental Medicine, Uppsala University Hospital, 751 85 Uppsala, Sweden. 
3 Department of Community Health and Rehabilitation, Physiotherapy, Umeå 
University, Umeå, Sweden. 4 Department of Public Health and Clinical Medicine, 
Section of Sustainable Health, Umeå University, Umeå, Sweden. 

Received: 24 January 2022   Accepted: 23 September 2022

References
 1. Baldwin ML, Butler RJ. Upper extremity disorders in the workplace: 

costs and outcomes beyond the first return to work. J Occup Rehabil. 
2006;16(3):303–23.

 2. Bevan S, Qadrello T, McGee R, Mahdon M, Vavrovsky A, Barham L. Fit for 
Work? Musculoskeletal Disorders in the European Workforce. London: The 
Work Foundation; 2009.

 3. Schneider E, Irastorza X, Copsey S. OSH in figures: Work‑related muscu‑
loskeletal disorders in the EU — Facts and figures. Luxembourg: Publica‑
tions Office of the European Union; 2010.

 4. Arbetsmiljöverket: Work‑Related Disorders 2020. Stockholm: 
Arbetsmiljöverket [Swedish Work Environment Authority]; 2020. 
Arbetsmiljöstatistik Report;  2021:3. Available from: https:// www. av. se/ 
globa lasse ts/ filer/ stati stik/ arbet sorsa kade‑ besvar‑ 2020/ rappo rt‑ arbet 
sorsa kade‑ besvar‑ 2020. pdf.

 5. Leclerc A, Landre M‑F, Chastang J‑F, Niedhammer I, Roquelaure Y. The 
Study Group on Repetitive Work: Upper‑limb disorders in repetitive work. 
Scand J Work Environ Health. 2001;4:268–78.

 6. Palmer KT, Harris EC, Coggon D. Carpal tunnel syndrome and its 
relation to occupation: a systematic literature review. Occup Med. 
2007;57(1):57–66.

 7. van der Molen HF, Foresti C, Daams JG, Frings‑Dresen MHW, Kuijer P. 
Work‑related risk factors for specific shoulder disorders: a systematic 
review and meta‑analysis. Occup Environ Med. 2017;74(10):745–55.

 8. van der Windt DA, Thomas E, Pope DP, de Winter AF, Macfarlane GJ, 
Bouter LM, Silman AJ. Occupational risk factors for shoulder pain: a 
systematic review. Occup Environ Med. 2000;57(7):433–42.

 9. van Rijn RM, Huisstede BM, Koes BW, Burdorf A. Associations between 
work‑related factors and the carpal tunnel syndrome–a systematic 
review. Scand J Work Environ Health. 2009;35(1):19–36.

 10. van Rijn RM, Huisstede BM, Koes BW, Burdorf A. Associations between 
work‑related factors and specific disorders at the elbow: a systematic 
literature review. Rheumatology (Oxford). 2009;48(5):528–36.

 11. van Rijn RM, Huisstede BM, Koes BW, Burdorf A. Associations between 
work‑related factors and specific disorders of the shoulder–a systematic 
review of the literature. Scand J Work Environ Health. 2010;36(3):189–201.

 12. European Framework Directive. Council Directive of 12 June 1989 on 
the introduction of measures to encourage improvements in the safety 
and health of workers at work (89/391/EEC). European Council. Available 
from: https:// eur‑ lex. europa. eu/ eli/ dir/ 1989/ 391.

https://doi.org/10.1186/s12913-022-08601-2
https://doi.org/10.1186/s12913-022-08601-2
https://www.av.se/globalassets/filer/statistik/arbetsorsakade-besvar-2020/rapport-arbetsorsakade-besvar-2020.pdf
https://www.av.se/globalassets/filer/statistik/arbetsorsakade-besvar-2020/rapport-arbetsorsakade-besvar-2020.pdf
https://www.av.se/globalassets/filer/statistik/arbetsorsakade-besvar-2020/rapport-arbetsorsakade-besvar-2020.pdf
https://eur-lex.europa.eu/eli/dir/1989/391


Page 11 of 12Eliasson et al. BMC Health Services Research         (2022) 22:1223  

 13. Arbetsmiljölag (SFS 1977:1160). Stockholm: 
Arbetsmarknadsdepartementet.

 14. Andersen JH, Malmros P, Ebbehoej NE, Flachs EM, Bengtsen E, Bonde 
JP. Systematic literature review on the effects of occupational safety 
and health (OSH) interventions at the workplace. Scand J Work Environ 
Health. 2019;45(2):103–13.

 15. Medicinska kontroller i arbetslivet [Occupational health surveillance] 
(AFS 2019:3). Stockholm. Arbetsmiljöverket [Swedish Work Environ‑
ment Authority].

 16. Buckle P, Devereux J. Work‑related neck and limb musculoskeletal 
disorders. Luxembourg: European Agency for Safety and Health at 
Work; 1999. Available from: https:// osha. europa. eu/ en/ publi catio ns/ 
report‑ work‑ relat ed‑ neck‑ and‑ upper‑ limb‑ muscu loske letal‑ disor ders.

 17. Eliasson K, Palm P, Nordander C, Dahlgren G, Lewis C, Hellman T, 
Svartengren M, Nyman T. Study Protocol for a Qualitative Research 
Project Exploring an Occupational Health Surveillance Model for Work‑
ers Exposed to Hand‑Intensive Work. Int J Environ Res Public Health. 
2020;17(17):6400.

 18. Glendon I, Clark S, McKenna E. Human Safety and Risk Management. 
2nd ed. Boca Raton: CRC Press Taylor & Francis Group; 2006.

 19. Systematiskt arbetsmiljöarbete [Systematic Work Environment Man‑
agement] (AFS 2001:1). Stockholm: Arbetsmiljöverket [Swedish Work 
Environment Authority].

 20. Wilson JR, editor. Ergonomics and participation. 2nd ed. London: Taylor 
and Francis; 1995.

 21. Brown O. Participatory ergonomics. In: Stanton N, Hedge A, Brookhuis 
K, Salas E, Hendrick H, editors. Handbook of human factors and ergo‑
nomics methods. Boca Raton: CRC Press; 2005. p. 777–84.

 22. Burgess‑Limerick R. Participatory ergonomics: Evidence and implemen‑
tation lessons. Appl Ergon. 2018;68:289–93.

 23. Haines H, Wilson JR, Vink P, Koningsveld E. Validating a framework for 
participatory ergonomics (the PEF). Ergonomics. 2002;45(4):309–27.

 24. Eliasson K, Dahlgren G, Hellman T, Lewis C, Palm P, Svartengren M, 
Nyman T. Company Representatives’ Experiences of Occupational 
Health Surveillance for Workers Exposed to Hand‑Intensive Work: A 
Qualitative Study. Int J Environ Res Public Health. 2021;18(4):2018.

 25. Brinkmann S. Unstructured and Semistructured Interviewing. In: Leavy 
P, editor. The Oxford Handbook of Qualitative Research. 2nd ed. Oxford: 
Oxford University Press; 2020. p. 277–99.

 26. Graneheim UH, Lindgren B‑M, Lundman B. Methodological challenges 
in qualitative content analysis: A discussion paper. Nurse Educ Today. 
2017;56:29–34.

 27. Graneheim UH, Lundman B. Qualitative content analysis in nursing 
research: concepts, procedures and measures to achieve trustworthi‑
ness. Nurse Educ Today. 2004;24(2):105–12.

 28. Lindgren B‑M, Lundman B, Graneheim UH. Abstraction and interpreta‑
tion during the qualitative content analysis process. Int J Nurs Stud. 
2020;108:103632–103632.

 29. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualita‑
tive research (COREQ): a 32‑item checklist for interviews and focus 
groups. Int J Qual Health Care. 2007;19(6):349–57.

 30. ACGIH: Hand Activity Level – Threshold Limit Value.  Cincinatti: Ameri‑
can Conference of Governmental Industrial Hygienists; 2018.

 31. Armstrong T. The ACGIH TLV for hand activity level. In: Marras WS, 
Karwowski W, editors. Fundamentals and assessment tools for occupa‑
tional ergonomics. 2nd ed. Boca Raton: Taylor & Francis Group; 2006. p. 
41‑1–14.

 32. Yung M, Dale AM, Kapellusch J, Bao S, Harris‑Adamson C, Meyers 
AR, Hegmann KT, Rempel D, Evanoff BA. Modeling the effect of the 
2018 revised ACGIH® hand activity threshold limit value® (TLV) at 
reducing risk for carpal tunnel syndrome. J Occup Environ Hyg. 
2019;16(9):628–33.

 33. David G, Woods V, Li G, Buckle P. The development of the quick expo‑
sure check (QEC) for assessing exposure to risk factors for work‑related 
musculoskeletal disorders. Appl Ergon. 2008;39(1):57–69.

 34. Jonker D, Gustafsson E, Rolander B, Arvidsson I, Nordander C. Health 
surveillance under adverse ergonomics conditions – validity of a 
screening method adapted for the occupational health service. Ergo‑
nomics. 2015;58(9):1519–28.

 35. Kvale S, Brinkmann S. Den kvalitativa forskningsintervjun. 2nd ed. Lund: 
Studentlitteratur; 2009.

 36. Patton MQ. Qualitative research & evaluation methods : integrating 
theory and practice. 4th ed. Thousand Oaks, California: SAGE Publica‑
tions, Inc.; 2015.

 37. Öhman A. Qualitative methodology for rehabilitation research. J Reha‑
bil Med. 2005;37(5):273–80.

 38. Douwes M, de Kraker H. HARM overview and its application: some 
practical examples. Work. 2012;41(Suppl 1):4004–9.

 39. Douwes M, de Kraker H. Development of a non‑expert risk assess‑
ment method for hand‑arm related tasks (HARM). Int J Ind Ergon. 
2014;44(2):316–27.

 40. Ferreira J, Gray M, Hunter L, Birtles M, Riley D. Development of an 
assessment tool for repetitive tasks of the upper limbs (ART). Derby‑
shire: Health and Safety Laboratory; 2009. Available from: https:// www. 
hse. gov. uk/ resea rch/ rrpdf/ rr707. pdf.

 41. McAtamney L, Nigel CE. RULA: a survey method for the investigation of 
work‑related upper limb disorders. Appl Ergon. 1993;24(2):91–9.

 42. Klussmann A, Steinberg U, Liebers F, Gebhardt H, Rieger MA. The 
key indicator method for manual handling operations (KIM‑MHO) 
‑ evaluation of a new method for the assessment of working condi‑
tions within a cross‑sectional study. BMC Musculoskelet Disord. 
2010;11(1):272–272.

 43. Klussmann A, Gebhardt H, Rieger M, Liebers F, Steinberg U. Evalua‑
tion of objectivity, reliability and criterion validity of the key indicator 
method for manual handling operations (KIM‑MHO), draft 2007. Work. 
2012;41(1):3997–4003.

 44. Lundahl C. WERA ‑ ny modell for riskbedömning vid Scania CV AB 
[master’s thesis on the Internet] [in Swedish]. Luleå: Luleå tekniska 
universitet; 2010 [cited Nov 17, 2021]. Available from: http:// ltu. diva‑ 
portal. org/ smash/ get/ diva2: 10214 42/ FULLT EXT01. pdf

 45. Halonen JI, Atkins S, Hakulinen H, Pesonen S, Uitti J. Collaboration 
between employers and occupational health service providers: a sys‑
tematic review of key characteristics. BMC Public Health. 2017;17(1):22.

 46. Rivilis I, van Eerd D, Cullen K, Cole D, Irvin E, Tyson J. Effectiveness of 
participatory ergonomic interventions on health outcomes: A system‑
atic review. Appl Ergon. 2008;39:342–58.

 47. van Eerd D, Cole D, Irvin E, Mahood Q, Keown K, Theberge N, Village 
J, St Vincent M, Cullen K. Process and implementation of participa‑
tory ergonomic interventions: a systematic review. Ergonomics. 
2010;53(10):1153–66.

 48. Burgess‑Limerick R, Straker L, Pollock C, Dennis G, Leveritt S, Johnson 
S. Implementation of the Participative Ergonomics for Manual tasks 
(PErforM) programme at four Australian underground coal mines. Int J 
Ind Ergon. 2007;37(2):145–55.

 49. Eliasson K, Lind CM, Nyman T. Factors influencing ergonomists’ use of 
observation‑based risk‑assessment tools. Work. 2019;64(1):93–106.

 50. Whysall ZJ, Haslam RA, Haslam C. Processes, barriers, and outcomes 
described by ergonomics consultants in preventing work‑related 
musculoskeletal disorders. Appl Ergon. 2004;35(4):343–51.

 51. Lind C, Rose L. Shifting to proactive risk management: Risk communi‑
cation using the RAMP tool. Agron Res. 2016;14(2):513–24.

 52. Lind CM, Forsman M, Rose LM. Development and evaluation of RAMP II 
‑ a practitioner’s tool for assessing musculoskeletal disorder risk factors 
in industrial manual handling. Ergonomics. 2020;63(4):477–504.

 53. Macdonald W, Oakman J. Requirements for more effective prevention 
of work‑related musculoskeletal disorders. BMC Musculoskelet Disord. 
2015;16(1):1–9.

 54 Oakman J, Weale V, Kinsman N, Nguyen H, Stuckey R. Workplace 
physical and psychosocial hazards: A systematic review of evidence 
informed hazard identification tools. Appl Ergon. 2022;100:103614.

 55. Roman‑Liu D. Comparison of concepts in easy‑to‑use methods for 
MSD risk assessment. Appl Ergon. 2014;45(3):420–7.

 56. Berlin C, Neumann W, Theberge N, Örtengren R. Avenues of entry: How 
industrial engineers and ergonomists access and influence human 
factors and ergonomics issues. Eur J Ind Eng. 2014;8:325–48.

 57. Shtivelband A, Rosecrance J. Gaining organizational buy in: Lessons 
learned from fifty ergonomists.  Proc Hum Factors Ergon Soc Annu 
Meet. 2010;54(17):1277–81.

 58. Rydell A, Andersson I‑M, Bernsand C‑O, Rosén G. Work environment 
investments: Critical elements for success in optimizing occupational 
health and safety effects. Work. 2019;64(1):107–16.

https://osha.europa.eu/en/publications/report-work-related-neck-and-upper-limb-musculoskeletal-disorders
https://osha.europa.eu/en/publications/report-work-related-neck-and-upper-limb-musculoskeletal-disorders
https://www.hse.gov.uk/research/rrpdf/rr707.pdf
https://www.hse.gov.uk/research/rrpdf/rr707.pdf
http://ltu.diva-portal.org/smash/get/diva2:1021442/FULLTEXT01.pdf
http://ltu.diva-portal.org/smash/get/diva2:1021442/FULLTEXT01.pdf


Page 12 of 12Eliasson et al. BMC Health Services Research         (2022) 22:1223 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 59. Piegorsch KM, Watkins KW, Piegorsch WW, Reininger B, Corwin SJ, 
Valois RF. Ergonomic decision‑making: a conceptual framework for 
experienced practitioners from backgrounds in industrial engineering 
and physical therapy. Appl Ergon. 2006;37(5):587–98.

 60. Theberge N, Neumann WP. Doing ‘organizational work’: Expanding 
the conception of professional practice in ergonomics. Appl Ergon. 
2010;42(1):76–84.

 61 Los FS, Hulshof CTJ, Sluiter JK. The view and policy of management 
of occupational health services on the performance of workers’ 
health surveillance: a qualitative exploration. BMC Health Serv Res. 
2019;19:473.

 62. Brämberg EB, Nyman T, Kwak L, Alipour A, Bergstrom G, Elinder LS, 
Hermansson U, Jensen I. Development of evidence‑based practice 
in occupational health services in Sweden: a 3‑year follow‑up of 
attitudes, barriers and facilitators. Int Arch Occup Environ Health. 
2017;90(4):335–48.

 63. Shenton AK. Strategies for ensuring trustworthiness in qualitative 
research projects. Educ Inf. 2004;22(2):63–75.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Ergonomists’ experiences of executing occupational health surveillance for workers exposed to hand-intensive work: a qualitative exploration
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Participants
	Study context
	Data collection
	Data analysis

	Results
	Clear structure provided by the components
	The process influenced by collaboration and context

	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


