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Abstract

Purpose In order to support people with low back pain (LBP) to stay at work, work arrangements are regarded important.
This study aimed to evaluate the effectiveness of a workplace intervention using a participatory approach on work disability
of workers with ongoing or recurrent LBP. Methods A total of 107 workers with LBP, with duration of pain for at least two
consecutive weeks or recurrent pain of any duration during the last year, were randomized either to the intervention (n=51)
or control group (n=>56). The intervention included arrangements at the workplace, along with individual guidance provided
by an occupational physiotherapist (OPT). The randomized intervention study used standard counselling and guidance by
an OPT without workplace intervention as a comparison. Surveys were completed at baseline, and 6 and 12 months after
baseline. Results There were no statistically significant differences between the intervention and control groups on the primary
outcome measure, i.e. self-assessed work ability. We found no between-group differences in perceived health, self-assessed
work productivity, number of sickness absence days and severity of back pain. However, there were significant positive
within-group changes in the intervention group in the intensity of LBP, perceived health and the number of sickness absence
days due to LBP. Conclusion Workplace arrangements are feasible using participatory ergonomics, but more quantitative
and qualitative research is needed on its utilization and effectiveness among workers with LBP.
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Introduction approximately 83 million € in 2020 [1]. However, sickness

absence is not the only consequence of LBPs, as musculo-

Musculoskeletal disorders (MSDs) are a major threat to
work ability and a national health and economic problem
in many countries. Low back pain (LBP) is the most com-
mon form of MSDs impairing functional capacity. In Fin-
land, the costs of sickness benefit due to back pain were
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skeletal problems cause additional costs through workers’
impaired well-being, as well as reduced work efficiency and,
hence, reduced productivity [2, 3].

Occupational physical exposure, for example prolonged
standing or walking, repeated lifting and awkward work pos-
tures, is associated with back problems [4—6] and multisite
pain [7]. However, both LBP experience [8] and multisite
pain [7] have multidimensional etiology influenced by bio-
logical, physiological and social factors.

From the perspective of functional capacity and work
ability, work arrangements and work modifications are
regarded important for enabling continuation at work
despite musculoskeletal disorders, including LBP [9-12].
It is impossible to unequivocally indicate which work or
workplace measures would be the most effective in reduc-
ing LBP-related disability. No single work-related meas-
ure alone can reduce the impact of LBP on coping with
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demands at work. Instead, more extensive modifications
of work and the work environment, together with ergo-
nomic guidance, have been found to be effective [13, 14].
Among workers with LBP, relatively strong evidence of a
link has been observed between workplace interventions
and an earlier return to work, improved self-assessed per-
formance, and reduced sickness absence and perceived
pain [15].

In previous studies, modifications at the workplace
have included the re-organization of work, working time
arrangements, improvement of work environment, work-
ing postures and movements, and usability of machines
and assistive devices [9, 15-18]. Most successful work-
place interventions have been conducted when the workers
already have musculoskeletal symptoms or disorders that
require partial or full-time sickness absence and consider-
ably more investment in rehabilitation [15]. Information
is lacking on the effectiveness of workplace interventions
conducted at an earlier phase and supporting the work
ability of workers at risk of LBP related disability. How-
ever, it is known that work-related ergonomic measures are
more effective the earlier they are implemented [17, 19].

Participatory ergonomics are commonly used work-
place interventions involving workers and employer rep-
resentatives in developing and implementing arrangements
in work and workplace [16, 20]. The main goal is to iden-
tify and analyze the problems and possible resources, as
well as to develop and implement solutions for improving
health and reducing work disability. There are different
was to participate, but our focus is on the direct participa-
tion in which workplace actors have possibility to influ-
ence the decisions regarding work and workplace changes.
This randomized controlled study aimed to evaluate the
effectiveness of a participatory ergonomics workplace
intervention in preventing work disability among workers
with LBP using standard occupational physiotherapists’
(OPT) counselling and guidance without workplace inter-
vention as a comparison.

Methods
Study Design

This randomized, controlled study assessed the effects of
ergonomics arrangements on the participants’ work abil-
ity comparing workplace intervention using a participa-
tory approach [16, 20] with the standard counselling and
guidance by an OPT without workplace intervention. The
study design is presented in Fig. 1. The study was regis-
tered with ClinicalTrials.gov under the registration ID of
NCT03481426.
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Recruitment of participants in occupational
health services

Appointment with occupational physiotherapist:
e Patient information and consent for study
e Randomization into study groups

Intervention group: Control group:

e Occupational physiotherapist’s e Occupational physiotherapist’s
counselling and guidance during the counselling and guidance during
appointment the appointment

e Workplace intervention based on a
participatory approach

Intervention follow-up:

e Questionnaires on work ability and health at 6 and 12 months

e Number of sickness absences

e Monitoring the implementation of the approved, work-related development measures
(intervention group)

Fig. 1 Flowchart of the study design

Selection and Randomization of Participants

The study was conducted between February 2017 and
April 2019 in a total of 18 occupational health service
(OHS) units in Finland. We selected the units based on
previous research collaboration and an open call through
the membership register of the Finnish Association of
Physiotherapists in Occupational Health.

The study recruited workers aged 18—65 who had light,
moderate or strenuous physical work, and who had suf-
fered LBP, regardless of the intensity or bothersomeness of
the pain, (1) with duration of pain for at least two consecu-
tive weeks or (2) recurrent pain of any duration during the
last year. Overall, we recruited workers with LBP irrespec-
tive of the length of sickness absence due to LBP during
the previous year. If the worker had physician-diagnosed
LBP, we considered the following back-related diagnoses
of the International Classification of Diseases (ICD-10) as
described in Table 1.

The individuals selected for the study (hereafter ‘par-
ticipants’) had to have at least 6 months’ work history
in their present job in the beginning of the intervention.
Furthermore, the participants’ employment contract had
to be operative until his/her 12-months follow-up period
used in this study. We excluded no professions or organi-
zations. Participants with active inflammatory spinal
disorders such as axial spondyloarthritis, severe nerve
root compression, or who were pregnant or undergoing
treatment for a serious illness (e.g. cancer, mental illness)
were excluded. Work accommodation measures based on a
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Table 1 Specification of the
physician-diagnosed low

ICD-10 codes

Diagnoses according to the International Classification of Diseases (ICD-10)

back pai.n according o the M54.4 Lumbago with sciatica
git:é;l:;?gél])c_ lla S)S ification of M54.5 Low back pain, unspecified
M54.8 Other dorsalgia
M54.9 Dorsalgia, unspecified
M51.3 Other thoracic, thoracolumbar and lumbosacral intervertebral disc degeneration
S33 Dislocation and sprain of joints and ligaments of lumbar spine and pelvis

The following codes were used among the study participants if the worker had physician-diagnosed low

back pain

targeted workplace survey i.e., ergonomics workplace sur-
vey, conducted by an OPT during the previous 6 months
were also considered as an exclusion criterium.

Participants were recruited during occupational physi-
cian, nurse and physiotherapist appointments. A worker who
met the study inclusion criteria and was interested in partici-
pating was referred to the OPT, who described the content
and implementation of the study both orally and in writing.
The worker was asked for written consent to participate in
the study. The OPT contacted by phone the principal investi-
gator (ES), who randomized the worker into either the work-
place intervention (intervention group) or the control group.

An Excel table was created for each OHS unit involved in
the study, into which the participants were randomized and
matched according to their gender into the study groups.
The principal investigator randomized the workers according
to their order of registration. Participants belonging to the
intervention group were asked for permission for the physi-
otherapist to contact the employer about implementing the
workplace intervention.

Study Intervention

All participants received counselling and guidance from
an OPT in their own OHS unit. The participants of both
groups were also guaranteed a check-up visit, if required,
as well as medical treatment. This was to ensure that each
participant received the appropriate medical care and physi-
otherapy they needed, regardless of which group they were
randomized into.

The aim of the intervention was to promote and support
the work ability of workers suffering from acute or recurrent
LBP through participatory ergonomics and work arrange-
ments implemented at the workplace. The OPT co-ordinated
the implementation of participatory ergonomics working
method [16, 20]. The worker, employer, and occupational
safety and health representative participated in the work-
place visit.

The control group participants received counselling and
guidance from the OPT. In the control group, no workplace
visits or special OHS arrangements were carried out. If,

during the study, a workplace visit was seemed necessary for
a worker in the control group, this was conducted as part of
routine OHS. These changes were recorded and considered
when reviewing the results.

Workplace Intervention

The workplace intervention protocol, based on a partici-
patory ergonomics, involved all the participants i.e., the
worker, employer and occupational safety and health rep-
resentative and an OPT, to attend and influence the process
of workplace visit and the work modification outcomes [16,
20]. The participatory protocol assumes that the best kno-
whow for work development and implementation of work
modifications is on the workplace.

The OPTs in the study were trained for the participatory
workplace intervention used in the project. The training
sessions, separately for each OHS units, were held before
the beginning of the study by the researchers (ES, EMM
and HY). The 1-h training consisted of the theoretical back-
ground of participatory workplace activities and guidance
on the implementation and follow-up of the first workplace
visit. The workplace visit was divided into three phases:

Phase 1

The worker’s work tasks, work arrangements, work envi-
ronment, working methods, and physical strain on the body
were assessed using a structured observation and assess-
ment form [16]. The worker’s work tasks were classified,
and their frequency were recorded on the form using four
categories: (1) occasionally =e.g. once a week or month;
(2) regularly =e.g. few times a week, maybe once a day;
(3) often=e.g. several times a day; (4) continuously =e.g.
throughout the day, several times an hour. The interference
of job performance due to LBP was assessed using five cat-
egories: (1) no pain at all; or pain complicates work tasks (2)
a bit; (3) somewhat; (4) a lot; or (5) pain prevents working.

The aim was to determine the impact of back pain on
job performance and the order of priority of work-targeted
development measures. The priority of the measures was
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determined by multiplying the figure that described the fre-
quency of each work task by the figure that described the
effect of LBP on the performance of the specific task (Online
Appendix 1).

Phase 2

During the workplace visit, the OPT, supervisor, occupa-
tional safety representative and worker together identified
solutions to the work-related problems. The task of the OPT
was to encourage all stakeholders to discuss solutions and
work modification measures. The description and implemen-
tation method of the solutions were recorded on the observa-
tion and assessment form. During the workplace visits, the
stakeholders also agreed on and recorded the schedule and
responsible persons for the work development measures. If
the measure required purchases or changes to work arrange-
ments, these were the responsibility of the employer.

In the study, ergonomics was understood as a broad
approach that seeks to modify work, work environment,
work methods and tools to suit the worker, considering the
entire work process [21, 22]. The workplace interventions
targeted the following areas for ergonomic development: (1)
work environment and workspaces, (2) work arrangements,
(3) tools and other technical solutions, (4) work postures
and movements, and (5) other solutions, e.g. supplementary
training [23, 24].

Phase 3

After the workplace visit, the OPT was responsible for
monitoring the implementation of the approved changes
by telephone, email or a new workplace visit. Follow-up
was organized every 3 months, so that it ended at either
12 months from the start of the intervention or once the
agreed measures had been completed.

The completed workplace visits forms and the follow-up
forms were sent to the principal investigator, who transferred
the data to an Excel spreadsheet for analysis.

Data Collection and Methods

The questionnaires elicited the participants’ background
information (e.g., age, gender, occupation, work history in
current job, main form of working time, number of weekly
hours); health status; prevalence, severity, and interference
of LBP at work; perceived strenuousness of work; and self-
assessed work productivity. The questionnaires also elicited
the prevalence of work-related physical strain factors [25].
The main response variable of the study was the worker’s
self-assessed work ability compared to lifetime best at the
start of the intervention, as well as 6 and 12 months after
the workplace intervention [26]. The values ranging from
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number 0 =completely unable to work to number 10 =work
ability at its best. Other response variables were perceived
health, where the best state of health that the participant
could imagine is represented by 100 and the worst by 0 (EQ-
5D, EuroQol Group 1990), work productivity [17, 27], self-
assessed low back functional capacity [28] and severity of
LBP assessed on a visual analogue scale of 0—10 cm [29].

Self-assessed work productivity was elicited using a
two-question indicator [17, 27]. We asked the participants
to evaluate the impact of LBP on the quantity and quality
of their work in comparison to a normal working day. A
response value of 10 reflected performance typical of a regu-
lar working day, whereas values of 0 to 9 indicated a produc-
tivity loss. The decrease in productivity was calculated using
the formula: 1 — (quantity/10 X quality/10) x 100%.

We also assessed whether perceived work ability, sick-
ness absence, and the severity and bothersomeness of LBP
differed in accordance with the workers’ self-assessed psy-
chosocial stress. To assess the risk factors for LBP-related
disability, we used the Start Back Tool, which categorizes
those with back pain into low-, moderate-, and high-risk
groups [30-33].

Number of sickness absence days due to low back prob-
lems, both prescribed by a physician and self-reported,
were asked at baseline for the last 3 months, while at the
6- and 12- month follow-up surveys for the last 6 months.
The implementation and measures of the participatory work-
place intervention were evaluated by the structured observa-
tion and assessment form (Online Appendix 1). The study
follow-up started after the workplace visit.

Questionnaires

The participants responded to an initial questionnaire in
either electronic or paper form at baseline. The follow-up
questionnaires were sent out 6 and 12 months after baseline.
Those who did not respond were sent a reminder either by
email or post.

The collected data were analyzed at baseline and at the
6-month measurement point by comparing the intervention
and control groups. We did the same at the baseline and
12-month measurement points.

Sample Size

The study considered significant a difference of 10% in the
self-assessed work ability [26] and the sickness absence days
between the intervention and control groups. We selected a
p-value of 0.05 and a power level of 80%. The size of the
required study sample was determined to be at least 90 par-
ticipants for both the intervention and control groups, i.e.,
180 participants in total.
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Statistics

The continuous variables were tested using the normally
distributed t-test and the non-normally distributed variables
using the Wilcoxon test. In the generalized linear multivari-
ate model, in response to difference of 12 to O months, the
value of the intervention group was compared with that of
the control group. The difference between the groups was
adjusted for age and gender. For the analysis of the quantita-
tive data, we used the SPSS statistics programme (version
27). The result was statistically significant if p-values <0.05.

Results
Participant Baseline Characteristics

The OPTs recruited a total of 107 workers with ongoing or
recurrent back problems, of whom 51 were randomized into
the intervention and 56 into the control group. The initial
questionnaire was answered by 40 people in the intervention
group and 42 people in the control group. A total of 69 par-
ticipants responded to the 6-month follow-up questionnaire

Fig.2 Progression of study
and study population during
intervention

(34 in the intervention group and 35 in the control group).
A total of 59 people responded to the 12-month question-
naire, of whom 33 belonged to the intervention and 26 to the
control group. Figure 2 presents the progression of study and
study population during the intervention.

The majority (74%) of those recruited for the study were
women. There were no significant differences between the
study groups on the self-assessed physical workload. Mostly,
the participants assessed their own workload as strenuous;
49% in the intervention group and 45% in the control group.
Respectively, workload was assessed as light/fairly light by
28% and 35%; and as very strenuous by 23% and 19% of the
participants. Table 2 describes the background data of the
participants in the intervention and control groups.

Effects of Participatory Ergonomics Intervention
on the Prevention of Work Disability

Work Ability, Perceived Health and Productivity Loss
The groups’ self-rated work ability compared to life-

time best did not differ significantly at baseline and did
not change significantly in either group nor between the

Appointments with OPT

Randomization
(n =107 participants)

Intervention group
(n=>51)

Control group (n = 56)

visits, n=5

Loss before first workplace visits:
- OPT unable to carry out workplace

- Participant’s work disability, n=1
- Participants were not reached, n=2

Baseline
Questionnaire: n = 42

Baseline
Workplace visits: n = 43
Questionnaire: n = 40

|

6-month follow up
Questionnaire: n = 34

12-month follow-up

Workplace visits: n =41

- Follow-up was
discontinued, because
OHS provider was
changed (n=2)

Questionnaire: n = 33

6-month follow-up
Questionnaire: n = 35

12-month follow-up
Questionnaire: n =26
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Table 2 Background information on intervention and control group participants at baseline

Variable Intervention group Control group
(n=40) (n=42)

Age; years, Mean (SD) 48 (8) 46 (8)
Field by profession; % of participants

Industry 18 17

Social and health care sector 40 52

Early childhood education and teaching 28 17

Other (Office, sanitation) 15 14
Prevalence of low back pain; % of participants 74 77
Bothersomeness of low back pain in current work; % of participants

None at all 5 9

I can perform my work, but it causes symptoms 28 35

I sometimes or often have to reduce the pace of work or change the way in which I work 62 49

Because of my illness, I think I could only cope with part-time work 3 0

I think I’'m completely incapable of work 3 7
Number of sickness absence days in last three months; Mean (SD) 6 (12) 3(7)
Self-assessed work ability in terms of physical demands of work; % of the participants

Very good or fairly good 38 48

Moderate 49 43

Fairly poor or very poor 13 10

The results are % shares or averages (standard deviation)

groups during the whole follow-up. Table 3 presents the
mean difference in work ability from baseline to 12-month
follow-up.

At baseline, participants in the control group rated their
health as better than those in the intervention group, who
experienced significantly greater improvement (p < 0.05) to
their state of health during the12-month follow-up than those

in the control group. However, there were no significant dif-
ferences between these two groups (Table 3).

In both groups, work productivity was perceived as lower
than usual due to LBP. At baseline, the self-assessed work
productivity loss of the intervention group was 27.9% and
that of the control group 23%. In the intervention group,
we observed clear improvement in the self-assessed work
productivity between baseline and 12-month follow-up, but

Table 3 Differences between the intervention and the control group in self-rated work ability, perceived health, severity of low back pain and

productivity loss during the 12-months follow-up

Variable Baseline 12-month Difference between base- p-value (within Standardized p-value
line and 12-month group) difference (between
groups)
Work ability compared to lifetime best
Intervention group (n=30) 7.1(1.8) 7.2 (1.9) 0.13 (2.1) p=0.661 0.05 p=0.932
« Control group (n=23) 8.0 (1.3) 8.2 (1.2) 0.13 (1.1) p=0.651 Control
Self-assessed state of health
Intervention group (n=31) 53.4(29.3) 65.3 (29.1) 11.9 (32.4) p=0.018 12.3 p=0.128
Control group (n=25) 70.5 (24.3) 71.2 (23.3) 0.7 (22.1) p=0.727 Control
Severity of low back pain in last week
Intervention group (n=31) 5.8 (2.6) 3.1 (24) -2.72.9) p<0.001 —1.69 p=0.057
Control group (n=24) 4.5(2.8) 3.3(2.6) —-1.23.0) p=0.087 Control
Productivity loss
Intervention group (n=29) 27.9 (27.5) 18.9 (25.3) -9.0(294) p=0.121 —6.88 p=0.352
Control group (n=24) 23.0 (21.5) 19.6 (21.1) —-3.3(20) p=0.513 Control

Mean (standard error). Between groups differences are standardized with age and gender
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there was no statistically significant difference between the
groups (Table 3).

Low Back Pain Outcomes

At baseline, 74% of the intervention group and 77% of the
control group experienced LBP. During the follow-up, the
prevalence of LBP significantly decreased (p <0.05) in both
groups, with 41% in the intervention group and 40% in the
control group experiencing LBP at the end of follow-up
(12 months). There was no statistically significant difference
between the groups. The bothersomeness of LBP decreased
significantly within the groups during follow-up (p <0.05),
but the difference between the groups was not statistically
significant. At baseline, the severity of LBP was higher in
the intervention group than in the control group. During
follow-up, the severity of back pain decreased significantly
in the intervention group (p <0.001) between baseline and
6-month follow-up and 12-month follow-up (Table 3). In
contrast, in the control group, the change in intensity of LBP
did not differ significantly between baseline and 12-month
follow-up. The difference between the groups, in terms of the
severity of LBP, was almost significant in comparison with
the beginning and the end of the intervention (p=0.057).

At baseline, 5% of the participants in the intervention
group reported that LBP did not impede their current work
at all. At 12-month follow-up, the corresponding figure was
19%. A similar trend emerged in the control group, in which
9% of the participants felt at baseline that their pain did not
impede their work at all, whereas this figure was 23% at
the end of the intervention. In the intervention group, 42%
reported at baseline that they had to ‘sometimes or often
reduce the pace of work or change the way in which they
work’ because of LBP. At the end of the intervention, only
34% of the respondents felt this way. In the control group,
the corresponding figures were 49% at baseline and 54% at
the end of the intervention.

Sickness Absence and Start BackTool -Outcomes

In both groups, the number of sickness absence days due to
LBP decreased between the start and end of the intervention.
Within the intervention group, the change was significant
(p<0.05), as absence days decreased from the initial aver-
age of 6 days (during the last 3 months before the initial
questionnaire) to 2 days (during the last 6 months before the
final questionnaire). Correspondingly, in the control group,
the number of absence days decreased from an average of
three days to one day. There was no statistically significant
difference between the groups.

The response variables in the study were also examined
in terms of the psychosocial factors (Table 4). The results
showed that participants belonging to the high-risk group of

Table 4 Examination of response variables of study by risk groups
based on Start Back Tool at baseline

High-risk group Low/mod-

(n=10) erate -risk
group
(n=73)
Mean (SD) Mean (SD) Mann—Whitney
test
Back pain 8.3 (1.1) 4.6 (2.4) p<0.001
intensity
Work ability 6.2 (1.7) 7.7 (1.6) p=0.007
Reduction in 23.8 (23.6) 35.0(25.3) p=0.170
work produc-
tivity (%)
Sick leave 13.2 (20.3) 5.3 (12.6) p<0.001

(self-reported
3 months) at
baseline

the Start Back Tool (n=10) experienced more severe LBP at
baseline, and they had lower self-assessed work ability and
more absences from work per se than workers at a low/mod-
erate risk. The 12-month follow-up of workers belonging to
the high-risk group showed that the workplace intervention
was a more effective measure than control care for reduc-
ing their severity of LBP (p <0.001), when compared to the
workers at a low/moderate risk. In contrast, the intervention
had no significant impact on self-assessed work ability, work
productivity or sickness absence days.

Solutions to Problems Identified in Workplace
Intervention

The participants of the workplace visit were an OPT, a
worker with LBP and his/her supervisor, as well as an occu-
pational safety and health representative. Most (63%) of the
workplace visits were conducted in co-operation with all the
above-mentioned parties. Eight workplace visits (19%) were
conducted by only the OPT and the worker, and six (14%)
of the workplace visits involved all parties except for the
occupational safety and health representative. Two work-
place visits (4%) included an occupational health and safety
representative in addition to the worker and the OPT.
Based on the initial questionnaire, the participants both
in the intervention (15%) and in the control group (28%)
reported that there already have been implemented some
changes to their work tasks due to LBP before the inter-
vention study. However, the changes identified by the
participants were not specified according to the content,
implementation time and context. During the intervention,
no work-related changes occurred during the follow-up
in the control group, whereas in the intervention group a
significantly higher number of participants (47%) reported
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work-related changes at the end of the follow-up. The differ-
ences were significant between the study groups (p <0.001)
and within the intervention group (p <0.05).

Table 5 describes the jointly developed solutions to stren-
uous work tasks and problems at work. A total of 345 pro-
posed solutions were identified in the workplace intervention
forms (43 participants). One third (32%) of all the recorded
ergonomics solutions were related to the worker’s physical
exertion at work i.e., “‘Work posture and movement’ cate-
gory. Another 32% of the solutions were classified under the
‘Tools and technical solutions’ category. Nineteen per cent
of the solutions were in the “Work arrangement’ category. In
terms of figures, the least number of solutions were reported
for the modifications to work environment and workspaces
(8%), treatment of physical condition and pain (4%) and sup-
plementary training (5%). A given problem may have several
solutions (Table 5).

The schedule for implementing the ergonomics solutions
was decided based on the form filled during the workplace
intervention. The total number of solutions was 345 and the
implementation schedule was recorded for 187 solutions, of
which 15% (28 solutions) were implemented immediately
during the workplace survey. Most of the solutions, 59%
(110 solutions), were implemented within 3 months of the
workplace survey. One quarter (26%) of the solutions were
implemented more than 3 months after the workplace sur-
vey, however within the follow-up time. The implementation
schedule for the other 158 solutions was not recorded clearly
and the implementation schedule could not be assessed.

Discussion

The aim of this study was to identify the effectiveness of
a workplace intervention using a participatory approach
on work disability prevention of workers with ongoing or
recurrent LBP. The intervention included arrangements at
the workplace, along with individual guidance provided by
an OPT. The randomized intervention study used standard
OPT counselling and guidance without workplace interven-
tion as a comparison. We also examined the implementation
and measures of the participatory ergonomics intervention.

The intervention, implemented according to the study
protocol, had no statistically significant impact on the pri-
mary outcome measure, i.e. work ability. No statistically
significant changes occurred in self-assessed work ability
scores of either group during the 12-month follow-up. Fur-
thermore, there were no significant differences between the
intervention and control groups neither on the perceived
health, self-assessed work productivity, number of sickness
absence days and severity of back pain.

Effectiveness of Workplace Interventions

Work arrangements and modifications are significant meas-
ures to optimize workload for employees with reduced work
ability and to enable their staying at work and return to work
after disability period [10]. There are promising results and
evidence of a link between workplace interventions and
earlier return to work of workers with musculoskeletal dis-
orders e.g. LBP after a period of work disability, improved

Table 5 Classification of ergonomics solutions developed during workplace survey and examples of ergonomics measures in different categories

Work environment
and workspaces

Work arrangements

Tools and technical
solutions

Work posture and
work movements

Treatment of the
worker’s physical
condition or pain

Further training

Number of 27 (8%) 65 (19%) 111 (32%)
solutions
and %
shares
Examples  Improvement to Scheduling phone  Standing desk
of solu- loader’s chassis times for custom-  Flat mop with an
tions for evenness ers adjustable handle
this area  Removing one shelf Work breaks to reduce stretch-
block enables the Increasing pair ing arms
building of wider, = work More effective ser-

proper steps to
the upper corridor
(present access by
ladder)

Tidy-up of work-
space, getting rid
of extra items

Downloading a
circular calendar
for planning and
scheduling work

vicing of forklift
seats
Patient lifters and

transfer sheets and

sliding sheets

112 (32%)

Ergonomic way
of working; no
back rotation or
bending

Taking breaks from
sitting, occasion-
ally standing at
work

Counter movements
of back after a
work phase

13 (4%)

Therapeutic exer-
cises

Use of a back-
support belt if
necessary

17 (5%)

Repeat training in
work postures and
assistive devices

Ergonomics training
(e.g. Ergonomic
Patient Handling
Card®

The figures represent the number and % shares. A total of 345 ergonomics solutions were recorded
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self-assessed functional capacity, reduced sickness absence,
and reduced perceived pain [15, 34].

However, our findings are in accordance with other ran-
domized controlled trials that participatory ergonomics do
not have explicit benefit on reducing musculoskeletal pain
nor improving work ability. There is still no unequivocal evi-
dence that workplace interventions or ergonomic measures
are effective in promoting health and work ability of people
with musculoskeletal problems [12, 19, 35, 36]. Successful
implementation of participatory ergonomics interventions,
as well as other measures to modify work, requires commit-
ment at all levels, for example from employers and workers,
and other stakeholders participating in the processes.

Although the present participatory workplace interven-
tion, combined with OPT guidance, did not prove to be a
more effective than counselling and guidance in the control
group, there were statistically significant positive within-
group (but not between-group) change in intensity of LBP
and perceived health. At the beginning of the intervention,
LBP was associated with a decrease in self-assessed work
productivity in both groups. Although work productivity
appeared to improve more in the intervention group than in
the control group during follow-up, no statistically signifi-
cant difference was found between the groups. Therefore,
the present study contrasts with the studies concluding that
work-targeted ergonomic measures are effective in prevent-
ing and restoring self-assessed productivity [17] and reduce
sickness absence [9, 16, 37] among employees with mus-
culoskeletal problems. Productivity, sickness absence and
related costs remain as one of the main drivers for work-
places to conduct interventions preventing musculoskeletal
disorders. However, the evidence on the economic results
of such interventions is limited [38], suggesting there is a
demand for economic evaluation of interventions.

Ergonomics Solutions

Work ability/disability is a sum of inter-related factors,
including physical, psychological and organizational char-
acteristics. There has been no clear consensus on the most
appropriate interventions to improve coping with LBP at
work. However, recent multicomponent interventions, with
a range of biopsychosocial factors, are regarded effective
in reducing sickness absence and promoting return to work
[19, 39].

The participative workplace visits in the present interven-
tion group identified the strain factors and problems at work
for which the participants planned corrective measures and
ergonomic solutions. More than a third of the ergonomic
solutions focused on improving work postures and move-
ments, and on the use of existing or new tools and assis-
tive devices. The number of solutions concerning the work
environment and work arrangements was smaller. Previous

ergonomic interventions have also had a similar distribution
[15, 17, 40]. It is difficult to evaluate whether work postures
and strenuousness of work methods were given more weight
in the work development solutions than work environment
and work arrangement modifications, or whether the work-
places really had fewer problems in the last-mentioned ergo-
nomics contents.

From the viewpoint of fluency of work and occupational
safety, it is important that a broad ergonomics perspective
is applied to work and working conditions when developing
them, with an aim to modify work, the work environment,
work methods and work tools to suit the worker, taking into
account the whole work process [21, 22]. In the present
study, the intervention and control groups were comparable
with respect to the fields of professions, thus enhancing the
generalizability of the results.

Lin et al. [41] identified eleven recommendations for
musculoskeletal pain care: ensure care is patient centred,
screen for red flag conditions, assess psychosocial factors,
use radiological imaging selectively, undertake a physical
examination, monitor patient progress, provide education/
information, address physical activity/exercise, use manual
therapy only as an adjunct to other treatments, offer high-
quality non-surgical care prior to surgery and try to keep
patients at work. Our intervention is consistent with these
recommendations. In both groups of our study, individual
guidance was given by an OPT for each participant. The
content of the guidance was not strictly defined nor analysed
at the end of intervention, but it was performed according
to their own OHS practice. The individual guidance can be
regarded as a significant factor for promoting work ability.
Physical exercise programmes, such as resistance training
and stretching programmes, have been found to be effective
in preventing and managing musculoskeletal problems [34,
42]. From the clinical point of view, this could be noticed
as a potential measure for work ability promotion, together
with work modifications.

Cochrane et al. [19] expresses the need to identify and
target the interventions especially to those who are at a high
risk for disability. The review by van Erp et al. [39] showed
that interventions with clear focus on psychosocial factors,
i.e. understanding pain, coping strategies for unhelpful
thoughts and goal settings, are beneficial for persons with
chronic LBP. Such beneficial biopsychosocial factors can
also be found in our protocol: (1) workplace solutions are
applicable to participants’ individual context, (2) the learned
information is conceivable into practice and (3) support from
OHS and own workplace on how to implement the solutions
in daily work. The findings of Cochrane et al. [19] and van
Erp et al. [39] can be regarded consistent with our finding
that participants with high psychosocial risk had more severe
LBP and lower self-assessed work ability. The present work-
place intervention was regarded more effective in reducing
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severity of LBP for the participants belonging to the high-
risk group of Start Back Tool than for the workers belonging
to low- or moderate-risk groups.

Timing of the intervention and implementing work modi-
fications has been accepted as important to promote return to
work and to reduce sickness absence [19, 43]. In the present
study, most of the ergonomic solutions of the workplace
intervention were implemented within 3 months of the first
workplace survey. However, almost half of the ergonomic
solutions’ implementation schedules remained unclear. In
the survey data, on average, half of the intervention group
members identified changes in their own work or work tasks
during follow-up. However, almost half of the intervention
group members did not feel that their work had undergone
any changes since the first workplace survey. This somewhat
contradictory result, compared to the implemented work-
place surveys, raises the question of whether work develop-
ment measures had actually been put into practice at all,
which would reduce the effectiveness of the intervention.
The monitoring of guidance and counselling at the work-
place should be more systematically considered and the
implementation of development measures ensured also in
clinical work in OHS.

Strengths and Limitations of the Study

The strength of the study was the implementation of a chal-
lenging intervention setting in a real work environment. The
study tested a new model and tool for assessing and resolv-
ing work tasks and problems related to low back pain. The
novelty value of our study was that the intervention was
implemented in co-operation with OHS, the workplace and
occupational safety and health. The participatory approach
was achieved in most of the workplace visits. There were
only few cases when the workplace visit was conducted by
only the worker and the OPT. Another strength was that the
intervention model could be used both at an early stage,
before long period of absence from work, and at later stage
with prolonged sickness absence. It is however known that
the earlier work-related development measures are imple-
mented, the more significant they are for workers’ health
and continuation at work [17, 19, 43].

Lastly, participatory approach may benefit more rapid
procurement of work tools or technical solutions and
changes in work processes and lighten the physical work-
load. These changes can, in the longer term, enhance work
ability and reduce the risk for LBP. The positive trends
of participative workplace interventions will encourage
OHS, workplaces and occupational safety and health
actors to co-operate in evaluating work challenges and
workload factors, and in work development processes. In
addition to examining individuals, group-based evaluation,
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and development processes from the perspective of the
work community would be an interesting topic for further
research.

There are also limitations in this study. Firstly, the small
size of the groups may be one reason for the non-significant
differences. We achieved just over half of the size of the
required study sample, 107 participants in total. The OPTs
were not asked to keep a record of those who refused to
participate the study. Also, it is difficult to assess how well
the participants included in the study represented workers
with LBP seeking care in OHS. We may, however, speculate
that non-participants differed from participants in baseline
characteristics thus creating selection bias. Recruitment
challenges forced us to change protocol in the middle of the
study. We had to abandon the original goal of implement-
ing the intervention only for participants who had sickness
absences due to LBP of up to 2 weeks in the preceding year.
The change of the protocol increased the heterogeneity of
the groups, making it more difficult to demonstrate statis-
tical significance. Differences between the study groups
might have been in favor with the intervention, if the origi-
nal recruitment plan could have been followed, because the
study populations would have been more homogenous with
respect to LBP history.

Furthermore, demonstrating the effectiveness of work-
place interventions in such settings is challenging. Even
though the OPTs involved in the study were trained in the
use of the model, their practices of the participative method
varied. This may have increased variation between the study
cases. It is also impossible to assess the effect of the natural
healing process associated with back problems. Further-
more, the between-group differences of the intervention may
be attenuated by the fact that there may have been some
statutory activities of OHS in work tasks to promote wellbe-
ing at work, in the control group as well.

Conclusion

Although there were no statistically significant differences
between the groups, we observed positive trends within the
intervention group in, for example, the severity of LBP, per-
ceived health status, and number of sickness absence days.
Especially participants scoring high in Start Back Tool on
psychosocial risk factors of work disability showed to ben-
efit from the intervention.

More research is needed on the utilization of participatory
workplace measures and the evaluation of their effective-
ness before participatory ergonomics can be justified to be
used among workers with LBP to support their work abil-
ity. Qualitative data could give useful information of the
intervention practices among the participants and lead to
explanations of the current findings.



Journal of Occupational Rehabilitation (2022) 32:731-742

741

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10926-022-10036-9.

Author Contributions All authors have contributed to the design of the
study and participated in developing the study questions and methods.
ES, EM-M, HY contacted to and carried out the starting meetings
with the occupational health services (OHS). ES was the principal
investigator in the project and was the contact person with the OHS
units and the participating occupational physiotherapists. JR carried out
the statistical analysis, and all authors discussed the results. ES took
the lead in data analyzing and writing the manuscript with the critical
feedback from all the authors.

Funding This study was funded by the Finnish Environment Fund
(Grant No. 116150).

Data Availability The collected data and material (background informa-
tion, data of the questionnaires and workplace arrangements) is stored
in Finnish Institute of Occupational Health (FIOH) in accordance with
good research practice. The research material is maintained on FIOH’s
network drive and in the locked room that can only be accessed by the
project researchers.

Code Availability The material will be archived in accordance with
the instructions of the FIOH for 5 years, until 31st August 2023, after
that the material is discarded. Material and data are not publicly avail-
able to preserve individual’s privacy under the Ethics approval of the
present study.

Declarations

Conflict of interest All authors declare that they have no conflict of
interest.

Ethical Approval The co-ordinating ethics committee of the Helsinki
and Uusimaa Hospital District approved the implementation of the
study. In addition, a research permit was obtained from the National
Institute for Health and Welfare (THL) to utilize patient records and
sickness absence statistics. The study followed the guidelines of the
Research Ethics Advisory Board (www.tenk.fi). All procedures fol-
lowed were in accordance with the ethical standards of the responsible
committee on human experimentation (institutional and national) and
with the Helsinki Declaration of 1975, as revised in 2000 (5). Informed
consent was obtained from all patients for being included in the study.

Consent to Participate All employees and the representatives of
employers, occupational health services and occupational safety and
health gave a written consent for participation and the use of the data
for research studies.

Consent for Publication All employees and the representatives of
employers, occupational health services and occupational safety and
health gave a written consent for the use of the data for scientific report-
ing.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in

the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Social Insurance Institution, Health Insurance Statistics 2020.
http://urn.fi/URN:NBN:fi-fe2021111755756. Accessed 16 Jan
2022.

2. Gosselin E, Lemyre L, Corneil W. Presenteeism and absen-
teeism: differentiated understanding of related phenomena. J
Occup Health Psychol. 2013;18(1):75-86.

3. Otto AK, Pietschmann J, Appelles LM, et al. Physical activ-
ity and health promotion for nursing staff in eldery care:
a study protocol for a randomised controlled trial. BMJ
Open. 2020;10:e038202. https://doi.org/10.1136/bmjop
en-2020-038202.

4. Kaila-Kangas L, Leino-Arjas P, Karppinen J, et al. History of
physical work exposures and clinically diagnosed sciatica among
working and nonworking Finns aged 30 to 64. Spine. 2009. https://
doi.org/10.1097/BRS.0b013e31819b2¢92.

5. Griffith LE, Shannon HS, Wells RP, et al. Individual participant
data meta-analysis of mechanical workplace risk factors and low
back pain. Am J Public Health. 2012;102:309-318. https://doi.
org/10.2105/AJPH.2011.300343

6. Andersen LL, Pedersen J, Sundstrup E, et al. High physical
work demands have worse consequences for older workers:
prospective study of long-term sickness absence among 69 117
employees. Occup Environ Med. 2021. https://doi.org/10.1136/
oemed-2020-107281.

7. Ahlholm VH, Ronkko V, Ala-Mursula L, et al. Modeling the mul-
tidimensional predictors of multisite musculoskeletal pain across
adulthood—a generalized estimating equations approach. Front
Public Health. 2021. https://doi.org/10.3389/fpubh.2021.709778.

8. Hartvigsen J, Hancock MJ, Kongsted A, et al. What low
back pain is and why we need to pay attention. Lancet.
2018;391(10137):2356-2367. https://doi.org/10.1016/S0140-
6736(18)30480-X

9. Shiri R, Kausto J, Martimo KP, et al. Health-related effects of
early part-time sick leave due to musculoskeletal disorders:
a randomized controlled trial. Scand J Work Environ Health.
2013;39(1):37-45.

10. Horppu R, Martimo KP, Viikari-Juntura E, et al. Occupational
physicians’ reasoning about recommending early return to work
with work modifications. PLoS ONE. 2016;11(7):e0158588.

11. Oakman J, Kinsman N, Briggs AM. Working with persistent pain:
an exploration of strategies utilized to stay productive at work. J
Occup Rehabil. 2017;27:4-14.

12. Sundstrup E, Seeberg KGV, Bengtsen E, et al. A systematic review
of workplace interventions to rehabilitate musculoskeletal disor-
ders among employees with physical demanding work. J Occup
Rehabil. 2020;30:588-612.

13. Kennedy CA, Amick BC, Dennerlein JT, et al. Systematic review
of the role of occupational health and safety interventions in
the prevention of upper extremity musculoskeletal symptoms,
signs, disorders, injuries, claims and lost time. J Occup Rehabil.
2010;20(2):127-162.

14. Cullen KL, Irvin E, Collie A, et al. Effectiveness of workplace
interventions in return-to-work for musculoskeletal, pain-related
and mental health conditions: an update of the evidence and mes-
sages for practitioners. J Occup Rehabil. 2018;28:1-15.

@ Springer


https://doi.org/10.1007/s10926-022-10036-9
http://www.tenk.fi
http://creativecommons.org/licenses/by/4.0/
http://urn.fi/URN:NBN:fi-fe2021111755756
https://doi.org/10.1136/bmjopen-2020-038202
https://doi.org/10.1136/bmjopen-2020-038202
https://doi.org/10.1097/BRS.0b013e31819b2c92
https://doi.org/10.1097/BRS.0b013e31819b2c92
https://doi.org/10.2105/AJPH.2011.300343
https://doi.org/10.2105/AJPH.2011.300343
https://doi.org/10.1136/oemed-2020-107281
https://doi.org/10.1136/oemed-2020-107281
https://doi.org/10.3389/fpubh.2021.709778
https://doi.org/10.1016/S0140-6736(18)30480-X
https://doi.org/10.1016/S0140-6736(18)30480-X

742

Journal of Occupational Rehabilitation (2022) 32:731-742

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

van Vilsteren M, van Oostrom SH, de Vet HCW, et al. Workplace
interventions to prevent work disability in workers on sick leave
(review). Cochrane Database Syst Rev. 2015. https://doi.org/10.
1002/14651858.CD006955.pub3.

Lambeek L, van Mechelen W, Knol D, et al. Randomised con-
trolled trial of integrated care to reduce disability from chronic
low back pain in working and private life. BMJ. 2010. https://doi.
org/10.1136/bmj.c1035.

Martimo KP, Shiri R, Miranda H, et al. Effectiveness of an
ergonomics intervention on productivity of workers with upper
extremity disorders—a randomized controlled trial. Scand J Work
Environ Health. 2010;36(1):25-33. https://doi.org/10.5271/sjweh.
2880

Viikari-Juntura E, Kausto J, Shiri R, et al. Return to work after
early part-time sick leave due to musculoskeletal disorders:
a randomized controlled trial. Scand J] Work Environ Health.
2012;38(2):134-143.

Cochrane A, Higgins NM, FitzGerald O, et al. Early interventions
to promote work participation in people with regional musculo-
skeletal pain: a systematic review and meta-analysis. Clin Rehabil.
2017;3(11):1466-1481.

Rivilis I, Van Eerd D, Cullen K, et al. Effectiveness of participa-
tory ergonomic interventions on health outcomes: a systematic
review. Appl Ergon. 2008;39:342-358.

SFS-EN ISO 6385. Ergonomics principles in the design of work
systems (ISO 6385:2016). 2016. https://sales.sfs.fi/en/index/tuott
eet/SFS/CENISO/ID2/6/435131.html.stx. Accessed 27 Mar 2022.
IEA International Ergonomic Association. https://www.iea.cc/.
Accessed 16 Jan 2022.

Kleiner BM. Macroergonomics: work system analysis and design.
Hum Factors. 2008;50(3):461-467.

Smith MJ, Sainfort PC. A balance theory of job design for stress
reduction. Int J Ind Ergon. 1989;4(1):67-79.

Ahola K, Aminoff M, Hannonen H. Workload assessment
method TIKKA (in Finnish Tyokuormituksen arviointimenetelmé
TIKKA). 3rd ed. Helsinki: Finnish Institute of Occupational
Health; 2015.

Tuomi K, Ilmarinen J, Jahkola M, et al. Work Ability Index (in
Finnish Tyokykyindeksi). Helsinki: Finnish Institute of Occupa-
tional Health; 1997.

Brouwer WB, Koopmanschap MA, Rutten FF. Productivity losses
without absence: measurement validation and empirical evidence.
Health Policy. 1999;48(1):13-27.

Roland M, Morris R. A study of the natural history of back pain.
Part I: development of a reliable and sensitive measure of dis-
ability in low-back pain. Spine. 1983;8:141-144.

Price D, McGrath PA, Rafii A, et al. The validation of visual
analoque scale as ratio scale measure for chronic and experimental
pain. Pain. 1983;17:45-56.

Hill JC, Dunn KM, Lewis M, et al. A primary care back pain
screening tool: identifying patient subgroups for initial treatment.
Arthritis Rheum. 2008;59:632-641.

Piironen S, Paananen M, Haapea M, et al. Transcultural
adaption and psychometric properties of the STarT back

@ Springer

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

screening tool among finnish low back pain patients. Eur Spine J.
2016;25:287-295.

Karppinen J, Arokoski J, Paananen M, et al. Individualized meth-
ods for the diagnosis and treatment of nonspecific lower back pain
(in Finnish Yksiloityjd menetelmié epéspesifisen alaselkidkivun
diagnostiikkaan ja hoitoon). Duodecim. 2016;132:1427-1431.
Bernstein IA, Malik Q, Carville S, et al. Low back pain and sci-
atica: summary of NICE guidance. BMJ. 2017;356:16748.
Hoosain M, de Klerk S, Burger M. Workplace-based rehabilitation
of upper limb conditions: a systematic review. J Occup Rehabil.
2019;29:175-193.

Vogel N, Schandelmaier S, Zumbrunn T, et al. Return-to-work
coordination programmes for improving return to work in workers
on sick leave (review). Cochrane Database Syst Rev. 2017. https://
doi.org/10.1002/14541858.CD011618.pub2.

Picon SPB, de Amorim Batista G, Pitangui AC, et al. Effects
of workplace-based intervention for shoulder pain: a systematic
review and meta-analysis. J Occup Rehabil. 2021;31(2):243-262.
Rasmussen CDN, Sgrensen OH, van der Beek AJ, et al. The effect
of training for a participatory ergonomic intervention on physi-
cal exertion and musculoskeletal pain among childcare workers
(the TOY project)—a wait-list cluster-randomized controlled trial.
Scand J Work Environ Health. 2020;46(4):429-436.
Sultan-Taieb H, Parent-Lamarche A, Gaillard A, et al. Economic
evaluations of ergonomic interventions preventing work-related
musculoskeletal disorders: a systematic review of organizational-
level interventions. BMC Public Health. 2017;17(1):935. https://
doi.org/10.1186/312889-017-4935-y.

van Erp RMA, Huijnen IPJ, Jakobs MLG, et al. Effectiveness
of primary care interventions using a biopsychosocial approach
in chronice low back pain: a systematic review. Pain Pract.
2019;19(2):224-241.

Anema JR, Steenstra IA, Urlings 1J, et al. Participatory ergonom-
ics as a return-to-work intervention: a future challenge? Am J Ind
Med. 2003;44(3):273-281.

Lin I, Wiles L, Waller R, et al. What does best practice care for
musculoskeletal pain look like? Eleven consistent recommenda-
tions from high-quality clinical practice guidelines: systematic
review. Br J Sports Med. 2020;54(2):79-86.

van Eerd D, Munhall C, Irvin E, et al. Effectiveness of workplace
interventions in the prevention of upper extremity musculoskel-
etal disorders and symptoms: an update of the evidence. Occup
Environ Med. 2016;73:62-70.

Roman-Liu D, Kaminska J, Tokarski T. Effectiveness of work-
place intervention strategies in lower back pain prevention: a
review. Ind Health. 2020;58:503-519.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1002/14651858.CD006955.pub3
https://doi.org/10.1002/14651858.CD006955.pub3
https://doi.org/10.1136/bmj.c1035
https://doi.org/10.1136/bmj.c1035
https://doi.org/10.5271/sjweh.2880
https://doi.org/10.5271/sjweh.2880
https://sales.sfs.fi/en/index/tuotteet/SFS/CENISO/ID2/6/435131.html.stx
https://sales.sfs.fi/en/index/tuotteet/SFS/CENISO/ID2/6/435131.html.stx
https://www.iea.cc/
https://doi.org/10.1002/14541858.CD011618.pub2
https://doi.org/10.1002/14541858.CD011618.pub2
https://doi.org/10.1186/s12889-017-4935-y
https://doi.org/10.1186/s12889-017-4935-y

	Participatory Ergonomics Intervention to Prevent Work Disability Among Workers with Low Back Pain: A Randomized Clinical Trial in Workplace Setting
	Abstract
	Introduction
	Methods
	Study Design
	Selection and Randomization of Participants
	Study Intervention
	Workplace Intervention
	Phase 1
	Phase 2
	Phase 3

	Data Collection and Methods
	Questionnaires
	Sample Size
	Statistics

	Results
	Participant Baseline Characteristics
	Effects of Participatory Ergonomics Intervention on the Prevention of Work Disability
	Work Ability, Perceived Health and Productivity Loss
	Low Back Pain Outcomes
	Sickness Absence and Start BackTool -Outcomes

	Solutions to Problems Identified in Workplace Intervention

	Discussion
	Effectiveness of Workplace Interventions
	Ergonomics Solutions
	Strengths and Limitations of the Study

	Conclusion
	References




