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What is new in the paper?

This was the first study to use mediation analyses to investigate mechanisms of a multifaceted
workplace intervention for reducing low back pain in workers in elderly care. The study found
that decreasing fear-avoidance and increasing the use of assistive devices do not seem to be ideal
targets for reducing low back pain in this population.
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Abstract

Purpose

A multifaceted workplace intervention consisting of participatory ergonomics, physical training,
and cognitive—behavioural training (CBT) has shown effectiveness for reducing low back pain
(LBP). However, the mechanisms of action underlying these intervention components are not

well understood.

Methods

This was a mediation analysis of a cluster-randomised controlled trial of a multifaceted
intervention in 420 workers in elderly care. Mediation analysis was carried out via structural
equation modelling. Potential mediators investigated were: fear avoidance beliefs, perceived
muscle strength, use of assistive devices at work and perceived physical exertion at work. LBP

outcomes assessed were: days with LBP, LBP intensity and days with bothersome LBP.

Results

There were no significant indirect effects of the intervention on LBP outcomes. There were
significant effects of the intervention on both fear avoidance measures (B = -0.63, 95%CI[0.03,
1.23]; B = -1.03, 95%CI[0.34, 1.70]) and the use of assistive devices (B = -0.55, 95%CI[0.05,
1.04]), but not on perceived muscle strength (f = -0.18, 95%CI[-0.13, 0.50]) or physical exertion
(B =-0.05, 95%CI[-0.31, 0.40]). The only potential mediator with a significant effect on LBP
outcomes was physical exertion, which had a significant effect on LBP intensity ($=0.14,

959%CI[0.04, 0.23]).

Conclusions
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A multifaceted intervention consisting of participatory ergonomics, physical training, and CBT
was able to decrease fear avoidance beliefs and increase use of assistive devices in the workplace.
However, these changes did not explain the effect of any of the intervention components on days

with LBP, LBP intensity and days with bothersome LBP.
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Introduction

Globally, low back pain (LBP) is very common and its consequences are a major burden on
society. With a mean global point prevalence of around 18% (Hoy et al. 2012), it is the leading
cause of years lived with disability (Vos et al. 2012) and ranks third when measured in disability-
adjusted life years (Murray and Lopez 2013). Those with LBP are less able to work and it is the
leading chronic health condition that forces older workers out of the workforce (Schofield et al.
2008). This results in severely decreased wealth for individuals (Schofield et al. 2011, 2015) and
lost productivity for industry (Mannion et al. 2009; Wieser et al. 2011; d’Errico et al. 2013). Due
to the severe impact of LBP on both individuals and industry, workplace interventions aimed at

reducing LBP are becoming increasingly common.

There are several interventions that have shown a beneficial effect on LBP in the workplace. Such
interventions include participatory ergonomics (Rivilis et al. 2008; Driessen et al. 2010), physical
training (Twveito et al. 2004; Driessen et al. 2010) and cognitive-behavioural training (CBT) (van
Tulder et al. 2001; Tveito et al. 2004; Kamper et al. 2015). However, although these interventions
show benefit, the mechanisms behind their effect are not well understood. Current theories
suggest these interventions function by changing workers’ attitudes and beliefs with respect to
LBP and performance of their work tasks (Laisné et al. 2012) (e.g. CBT changing fear-avoidance
beliefs) or by changing the physical relationship between individuals and their work tasks
(Sjogaard et al. 2014) (e.g. by making work easier through physical training to increase an

individual’s physical capacity or by decreasing workload through participatory ergonomics).

To test these hypothesised mechanisms, a statistical test (called mediation analysis) is used.
Mediation analyses quantify causal mechanisms by splitting the causal effect of the intervention

on the outcome into the indirect effect (the effect which acts through the proposed mediator) and
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direct effect (all other unspecified mechanisms) (Mansell et al. 2013; Lee et al. 2017). Despite
mediation analysis being the standard, few studies have used this method to investigate
mechanisms of effect in LBP (Mansell et al. 2013). To date, such analyses are limited to clinical
populations, such as patients with chronic LBP (Spinhoven et al. 2004; Smeets et al. 2006; Hall et
al. 2016; Mansell et al. 2016a), with no studies having yet investigated mediating mechanisms of
LBP interventions in workplace settings. They have also focused on understanding the
relationship between pain and disability (Lee et al. 2015, 2016) or investigations of potential
psychological mediators, such as catastrophising (Lee et al. 2016) or fear avoidance (Mansell et

al. 2016a; Whittle et al. 2017), rather than physical factors such as muscle strength.

To fill these evidence gaps and investigate whether the proposed interventions worked through
the mechanisms as hypothesised, we performed a mediation analysis of a multifaceted
intervention conducted in the workplace. The intervention included participatory ergonomics,
physical training, and cognitive—behavioural training (CBT), and has already shown to be
effective at reducing days with LBP, reducing LBP intensity and reducing the number of days
with bothersome LBP (Rasmussen et al. 2015). We sought to determine whether changes in fear
avoidance beliefs, perceived muscle strength, use of assistive devices at work or perceived
exertion at work mediated this effect. Our hypothesis was that the intervention would cause
significant change in our proposed mediators which would in turn cause significant change in the

LBP outcomes measured.

Methods

This study is a secondary mediation analysis of a pragmatic, step-wedged, cluster-randomized

controlled trial conducted in Denmark from November 2012 to May 2014. Approval for the study
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was provided by the Danish Data Protection Agency and the Ethics Committee for the regional
capital of Denmark (Journal number: H-4-2012-115). The trial was registered with the Current
Controlled Trials Register (ISRCTN78113519). Full details of the methods used are provided in
the previously published protocol (Rasmussen et al. 2013) and primary paper (Rasmussen et al.

2015), but are briefly described below.

Participant Recruitment

Participants were recruited through public elderly-care service providers within a large
municipality of Denmark. Nine districts within the municipality were offered participation, of
which four accepted. All employees within these four districts were then sent a short information
brochure describing the aim and activities of the study and invited to a 30-minute meeting in
which employees could express their interest in being involved. Included participants were
workers in elderly care (nurses’ aides and service workers (e.g. janitors, kitchen and cleaning
personnel)) employed in elderly care either in nursing homes or in home-care for more than 20
hours per week and aged 18 to 65 years. Participants were excluded if they were unwilling to

participate, on long-term sickness absence or not permanently employed.

Randomisation and blinding

A balanced cluster randomisation was applied to allocate each of the clusters to one of four
successive time periods, three months apart as per the stepped wedge design (Figure 1). A cluster
consisted of a working team that comprised of a supervisor and the workers who reported to that
supervisor. Although blinding of participants was not possible due to the nature of the trial,
concealed allocation was applied. Moreover, the participants did not receive information about

which group they were randomised to until shortly before crossing over from control to
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intervention. Follow-up data collection was performed using standardised text messages. All

persons collecting/handling data were blinded to group allocation.

Intervention

The intervention lasted for three months and was conducted on-site during the participants’
working time. It consisted of three primary components: participatory ergonomics, physical
training and CBT (Figure 2). All components were delivered by a therapist (physiotherapist or
occupational therapist). Each therapist received six days of training in the study intervention and
received written materials reinforcing the training. They were also provided with ongoing support

throughout the study. All sessions were conducted in a group setting based on working teams.

Figure 1. Overview of the stepped-wedge design used for the randomised-controlled trial of
a multifaceted intervention in workers in elderly care.

Figure 2. Timeline for each component of the multifaceted intervention for reducing low
back pain in workers in elderly care.

Participatory ergonomics programme

The participatory ergonomics training was conducted in groups of 5-7 participants and consisted
of two 3-hour workshops and two 1-hour evaluation sessions. The workshops were conducted
during weeks two and four of the intervention and focused on reducing physical exertion at work
by modifying the work tasks perceived as physically demanding and preventing pain by
minimising exposure to risk factors for LBP as they were perceived by the participants. The two
1-hour evaluation sessions were run during weeks eight and 12. During these sessions, the
participants, with support from the therapist, assessed how well each working team had
implemented the ideas provided during the workshops and made suggestions for improvement

(Rasmussen et al. 2017).
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Cognitive behavioural training programme

Two therapist-led 3-hour CBT workshops were conducted during weeks three and five. These
workshops focused on the use of cognitive processes to modify maladaptive pain behaviours and
thus prevent/reduce pain and the negative effects of pain. The programme was modified from
previous programmes (Linton et al. 2005; Jargensen et al. 2011) and provided an understanding
of pain and the pain experience, how physical activity may negatively or positively relate to pain
and the ability to function despite pain. It also provided training in specific skills such as

problem-solving and pain coping.

Physical training programme

The physical training consisted of 12 weekly 1-hour sessions during which participants were
introduced to, and conducted, various types of physical activity. These were body
awareness/postural training, strength and coordination training, or general physical activity. The
therapists initially prescribed the training to be conducted. However, from week five onwards
participants chose their preferred type of physical activity. The therapists supervised all activities

conducted during all 12 sessions.

Outcomes

Our outcomes of interest were clinical outcomes for LBP. Three measures were chosen: 1) the
number of days with LBP in the preceding month - “During the previous four weeks, how many
days have you had low back pain? ” (0-31 days); 2) LBP intensity — the worst LBP experienced in
the preceding month on a 0 to 10 numeric scale - “What was the highest intensity of your low
back pain, with 0 being no pain and 10 being the worst imaginable pain? ” (0-10 pain); and 3) the

number of days with bothersome LBP in the preceding month - “How many days during the
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previous four weeks has your low back pain been bothersome (i.e. affected your daily activities or
routines)?” (0-31 days). These outcomes were chosen based on results of a Delphi study
involving international LBP experts that reached consensus about duration and severity of LBP as
a minimal definition of LBP (Dionne et al. 2008). We also collected demographic (sex, age,
ethnicity), work-related (job group, education, job seniority, job type, work shift, education), and

health (smoking, LBP) information.

Potential Mediators

We investigated four different potential mediators. The hypothesised pathways of the action for
the effect of the intervention on LBP outcomes, incorporating the potential mediators, is
presented in Figure 3.

- Fear avoidance was measured using two items from the Orebro Musculoskeletal Pain
Screening Questionnaire (Linton et al. 2010). These were 1) “If my pain gets worse it is a
sign that | should stop what |1 am doing until the pain decreases” and 2) “I should not do
my normal activities or my normal work with the pain | have now.” Both these items
were rated on a scale from 0-10 with 0 indicating strongly disagree and 10 indicating
strongly agree.

- Muscle strength was measured using the question “How would you score your muscle
strength compared to people of your own age and sex? ” rated on a 0-10 numeric rating
scale with 0 indicating much weaker and 10 indicating much stronger compared to others
of the same age and sex (Strayer et al. 2007).

- Use of assistive devices at work was measured by asking “How many times have you
lifted or moved things or people without using the necessary assistive devices within the

last week?”” Responses could range from 0-99.
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- Physical exertion at work was measured using a modified Borg CR10 scale asking the
question “How would you rate your physical exertion during your current work?” With a
score of 0 indicating not strenuous and 10 indicating maximal strain (Borg 1962; Borg

and Kaijser 2006).

Figure 3. Hypothesised pathways of action for the effect of the multifaceted intervention on
low back pain outcomes.

Data collection and follow-up

Baseline information was collected in-person at the worksite. Participants completed an electronic
questionnaire containing demographic information and baseline responses for the outcomes and
potential mediators to be investigated. All follow-up data was collected by text message. LBP
outcomes were collected every month. Potential mediators were collected every three months. For
those not responding to the initial text, a reminder was sent two days later. Those who still did not

respond were called by the research team and asked for their response over the phone.

Statistical analysis

To investigate the indirect effect of the potential mediators on the outcomes of interest, three
multi-level multi-mediation structural equation models (SEM) were developed (one for each LBP
outcome). Beta-coefficients were derived from the models and represent the mean change (point
difference) in the considered mediator/outcome. Each model developed incorporated all potential
mediators, assessing the indirect effects of the potential mediators together. Models developed are
shown in Figures 4-6. Multi-level modelling accounted for the effect of intra-participant and
intra-group correlation. Analyses were conducted using the mean-and-variance adaptive Gauss—
Hermite quadrature method (Rabe-Hesketh et al. 2005), the standard method for conducting SEM

in STATA. To speed up the iteration process and facilitate convergence the model could be
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approximated using other iterative methods (i.e. a non-adaptive Gauss—Hermite quadrature or
mode-and-curvature adaptive Gauss—Hermite quadrature) as needed. The mean-and-variance
adaptive Gauss—Hermite quadrature method would then be run to obtain the result. All analyses
were conducted using STATA v13. It was hypothesised that allocation to the intervention would
significantly reduce fear avoidance beliefs and physical exertion at work; and significantly
increase muscle strength and use of assistive devices. It was then hypothesised that these changes
in the potential mediators would lead to subsequent significant decreases in the number of days

with LBP, LBP intensity and days with bothersome LBP.

Time points utilised

Due to the stepped-wedge design of the trial, in which participants serve as their own controls,
selection of time points that met the needs of the mediation analysis was complex. Analyses were
conducted as per the three-month timescale of the intervention. For the intervention group,
change in potential mediators were measured over the intervention period (three-months) with
change in LBP outcomes measured over the following month. Thus, a participant could only
contribute one intervention period. For example, (using Figure 1) for a participant in group 1 the
potential mediators were measured as the change in each mediator from time point 3 to time point
6 and the change in the outcomes were measured as the change in each outcome from time point
6 to time point 7. Time points used for the control group were the same as for the intervention;
however, for the control group, all eligible three-month blocks in which the participant was in a
control period were used. This meant that a single participant could contribute more than one
control period. Control periods immediately prior to the intervention (e.g. Figure 1: Group 2 —
time points 3 to 6) were removed from the analyses as their measurement of LBP outcomes took

place within the intervention period (e.g. Figure 1: Group 2 — time points 6 to 7).
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Sensitivity Analyses

We conducted sensitivity analyses to assess if the presence or absence of pain at baseline or
adherence to each component of the intervention influenced any indirect effect of the assessed
mediators. Presence or absence of pain was dichotomised on whether there was any reported pain
for that outcome at baseline (i.e. reporting at least one day with pain, 1/10 maximal pain intensity
or one day of bothersome LBP). Satisfactory adherence to each component of the intervention
was defined as a minimum attendance of 50% for the sessions of that component. All sensitivity
analyses were conducted as per the primary analyses. It was hypothesised that adherence with
each intervention component would increase its effect on the relevant potential mediator/s. Thus,
adherence to the CBT programme was expected to increase the effect of the intervention on fear
avoidance, adherence to the PT programme to increase the effect on muscle strength, and
adherence to the PE programme to increase its effect on use of assistive devices and physical

exertion at work.

Results

Fifty-four teams containing 1074 workers were identified and considered eligible for the trial. Of
these, 21 clusters containing 594 participants were enrolled into the trial and randomised to one of
the intervention groups. Of the 594 participants enrolled, 174 participants were missing data
relevant to this study (8 through technical error, 166 through non-responsiveness) and were thus
removed from the analyses. This left 420 participants who provided data for this analysis. Among

those not contributing to the analysis, there was a higher rate of smoking and lower job seniority.

Participants
Participants contributing to these analyses were predominately female (93.5%), nurses’ aides

(89.6%) and working day shift (80.3%). The majority (85.4%) had been performing their job for
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more than one-year. Although the mean body mass index (BMI) score was 34.4, 88.2% of
participants considered themselves of fair health or better. Just over 60% of participants had at

least one day with LBP in the previous four weeks. Full details are presented in Table 1.

Table 1. Demographics and baseline characteristics for workers in elderly care
participating in the mediation analyses

Primary Analyses

There were no significant indirect effects identified of the intervention on LBP outcomes. There
were significant effects of the intervention on decreasing fear avoidance (B = -0.63, 95%CI[0.03,
1.23]; p =-1.03, 95%CI[0.35, 1.70]) and increasing the use of assistive devices ( = -0.55,
95%CI[0.05, 1.04]), but not on perceived muscle strength (B = -0.18, 95%CI[-1.32, 0.50]) or
physical exertion (p = -0.05, 95%CI[-0.31, 0.40]). The only potential mediator with a significant
effect on LBP outcomes was physical exertion, which had a significant effect on LBP intensity (8

=0.14, 95%CI[0.04, 0.23]). Full details are presented in Figures 4-6.

Figure 4. Effect of the potential mediators on the number of days with low back pain

Figure 5. Effect of the potential mediators on low back pain intensity

Figure 6. Effect of the potential mediators on the number of days with bothersome low back
pain

Sensitivity Analyses
Only one of the sensitivity analyses showed a significant indirect effect. In those with greater than
50% adherence to the participatory ergonomics programme, one of our fear-avoidance measures

had a significant indirect effect of the intervention on the number of days with bothersome LBP.
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However, this relationship, which occurred in our first fear-avoidance measure, was opposite to
that hypothesised: although the intervention significantly lowered fear avoidance beliefs (f
=-0.72; 95%CI[0.07, 1.36]) this led to an increase in the number of days with bothersome LBP (j

= -0.14; 95%CI[-0.27, -0.01]).

In those with no pain at baseline, there were significant effects of physical exertion on the number
of days with LBP (p =-0.07; 95%CI[-0.13, -0.01]) and muscle strength on LBP intensity ( =
0.13; 95%CI[0.01, 0.25]). However, these effects were opposite to what was hypothesised (i.e.
increased physical exertion decreased the number of days with LBP and increased muscle
strength increased LBP intensity). In those with pain at baseline increased muscle strength led to
decreases in the number of days with LBP (B = -0.55; 95%CI[-0.91, -0.19]) and pain intensity (3
=-0.16; 95%CI[-0.31, -0.00]), but not in bothersome LBP (B = 0.08; 95%CI[-0.39, 0.56]). In
those with pain at baseline, there was also a slight increase in the effect of physical exertion on

LBP intensity (p = 0.19; 95%CI[0.05, 0.33]).

Adherence to the cognitive behavioural therapy programme did trend towards an increased effect
on fear avoidance beliefs; however, there was no significant effect on LBP outcomes. Full details

are presented in Appendices 1-15.

Discussion

Summary of findings

None of the proposed mediators (i.e. fear avoidance, muscle strength, use of assistive devices,
perceived physical exertion) showed a significant indirect effect of our intervention on LBP
outcomes (i.e. days with LBP, LBP intensity and days with bothersome LBP). The intervention

did significantly reduce fear-avoidance beliefs and increase use of assistive devices at work, but
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these did not translate to changes in any of the LBP outcomes. We also found that reducing

perceived physical exertion at work significantly reduced LBP intensity.

Strengths and limitations of the study

The primary strengths of this study are the high quality of the trial conducted as well as the large
sample size. In particular, the stepped-wedge design of this study — which enabled participants to
act as their own controls — may allow for greater power in the analyses. However, this potential
increase in power is offset by clustering at both the intra-individual and group level that decreases
power. Also, whilst the stepped-wedge design improved feasibility for practical, ethical and
financial reasons, it significantly added to the complexity of the analyses. A potential limitation
of this study is that the tools used to measure the potential mediators may not have been optimal.
For example, we used single items for fear avoidance rather than a complete fear-avoidance
questionnaire. However, as the items have been used previously and the intervention delivered
had a significant effect on the items as hypothesised we do not believe this affected our outcomes.
The use of a self-reported measure of muscle strength may also be a cause for concern, however,
the question has been validated previously (Strayer et al. 2007) which gives us confidence in our
results. Finally, our analysis makes assumptions as to the non-interdependence of the potential
mediators investigated. While it is certainly possible that the variables are related, these inter-
relations need to be tested in future studies where multiple measures of each variable are

included.

Comparisons with other studies
Although several studies have shown significant mediating effects of psychological factors such
as catastrophizing (Spinhoven et al. 2004; Smeets et al. 2006; Hall et al. 2016), fear avoidance

(Mansell et al. 2016a; Fordham et al. 2017; Whittle et al. 2017), pain self-efficacy (Fordham et al.
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2017) and pain related distress (Mansell et al. 2016b) on LBP outcomes, only one previous study
has investigated physical factors, showing that frequency and engagement with every day
activities mediated the effect of a CBT programme on disability (Fordham et al. 2017). As
physical factors such as muscle strength (Taylor et al. 2014), physical activity (Heneweer et al.
2011) and sleep (Kelly et al. 2011; Alsaadi et al. 2014) have been linked to the
development/prognosis of LBP we are unsure as to why physical factors have been largely
ignored. Also, as previous studies have been limited to clinical populations, predominantly
chronic LBP (Spinhoven et al. 2004; Smeets et al. 2006; Hall et al. 2016; Mansell et al. 2016a),
when ours was conducted within a working population it seems probable that the pertinent
mediating factors may change. For example, those without LBP are likely to have lower fear-
avoidance beliefs than those with pain (Basler et al. 2008) and therefore any further decrease may

have no effect on LBP outcomes.

Meaning of the study: explanations and implications

The intervention conducted was effective in changing some of the potential mediators
investigated (fear-avoidance beliefs and use of assistive devices) as well as improving clinical
outcomes (Rasmussen et al. 2015). However, there was no significant relationship between these
proposed mediators and LBP outcomes. This suggests that, whilst the intervention is working as
planned, these potential mediators are not the mechanism through which the intervention acts, at
least in our population. It may also be that the relationships these potential mediators have with
LBP outcomes are more complex than that which we have proposed. For example, it may be that
changing fear-avoidance beliefs do not help for LBP unless changing fear-avoidance also leads to
changes in lifestyle physical activity. Despite the implied relationship between fear-avoidance
beliefs and physical activity, this relationship cannot be assumed (Leeuw et al. 2007) and as

physical activity was not measured in our study we cannot be sure whether this occurred.
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It may also be that the heterogeneous nature of our population limited our ability to identify any
significant indirect effects. Although we did conduct several sensitivity analyses their results
were often unclear. For example, one of our measures of fear-avoidance increased the number of
days with bothersome LBP in one model. However, this finding is inconsistent with what was
hypothesised, does not agree with the previous literature (Mansell et al. 2016a; Fordham et al.
2017; Whittle et al. 2017) and thus could be a false positive. Other clinical features, such as a

participant’s LBP trajectory, may be more appropriate for subgroup analyses.

Our primary analysis shows that reducing perceived physical exertion leads to reductions in LBP
intensity. Our sensitivity analysis suggests that this effect only holds true in those with pain at
baseline. Thus, interventions which target reduction of physical exertion are likely to improve
LBP outcomes, particularly in those who already have LBP. This intervention is already
commonly recommended in the workplace, with workers placed on ‘light duties’ to enable them
to continue working whilst they recover from their episode of LBP (Nguyen and Randolph 2007;

Fenner 2013).

Unanswered questions and future research

A coherent model for LBP that adequately describes its complexity is needed for directing future
research on the causes and mechanisms associated with LBP (including the effect of treatments).
Also, further research is needed that investigates potential mediators not examined here (e.g.
physical activity, sleep), as well as investigating these mediators in different populations. Ideally,
all future clinical trials investigating interventions for LBP will also collect outcomes which
allow for examination of the proposed mechanism. Potential mediators to be investigated should

include both psychological and physical factors.
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Conclusions

A multifaceted intervention consisting of participatory ergonomics, physical training, and CBT
was able to change fear avoidance beliefs and use of assistive devices in the workplace. However,
these changes did not explain the effect of any of the intervention components on days with LBP,
LBP intensity and days with bothersome LBP. Interestingly, decreased perceived physical
exertion at work (whilst not being affected by the intervention) did show significant reductions in
pain intensity. Further research into other potential mediators, and in other populations, is

required.
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Figure 1. Overview of the stepped-wedge design used for the randomised-controlled trial of
a multifaceted intervention in workers in elderly care.
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Figure 2. Timeline for each component of the multifaceted intervention for reducing low
back pain in workers in elderly care.

Week 1 Week 2

Week3  Week4  Week5 Week6  Week7  Week8  Week9  Week10 Week1l Week12
Participatory Participatory Participatory Participatory
ergonomics ergonomics ergonomics ergonomics
workshop 1 workshop 2 evaluation evaluation

CBT CBT

workshop 1 workshop 2

Physical training
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Figure 3. Hypothesised pathways of action for the effect of the multifaceted intervention on
low back pain outcomes.
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Table 1. Demographics and baseline characteristics for workers in elderly care
participating in the mediation analyses

Demographics / baseline characteristics

n (%) or mean (SD)

Gender, female (n=587) @ 549 (93.5%)
Length of time in occupation (n=530)
One year or less 77 (14.5%)
Two to 10 years 226 (42.6%)

Greater than 10 years

227 (42.8%)

Work shift (n=568)

Day

456 (80.3%)

Afternoon / evening

112 (19.7%)

Place of work (n=522)

Nursing home

233 (44.6%)

Homecare

289 (55.4%)

Type of work (n=587)

Nurses’ aides

526 (89.6%)

Service workers

61 (10.4%)

Education (n=573)

Unskilled 35 (6.1%)
Low skilled (<2 years of tertiary education) 373 (65.1%)
High skilled (>2years of tertiary education) 165 (28.8%)
Born in Denmark (n=575) 510 (88.7%)
Current smoker (n=575) 163 (28.4%)
BMI (n=536) 34.4 (8.4)
Self-rated health (n=575)
Very good 20 (3.5%)
Good 170 (29.6%)
Fair 317 (55.1%)
Poor 66 (11.5%)
Very poor 2 (0.4%)

LBP in the past four weeks (n=587)

At least one day with LBP

353 (60.1%)

Number of days with LBP 5.5(7.9)
Maximal pain intensity 2.9 (3.0)
Number of days with bothersome LBP 2.9 (5.6)

BMI — body mass index; LBP — low back pain.

& As participants could contribute to both intervention and control groups the number analysed

is higher than the number participating.
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Figure 4. Effect of the potential mediators on the number of days with low back pain

B = -0.16; 95%CI[-0.87, 1.18]
Intervention Days with LBP
B =-0.63; 95%CI[0.03, 1.23] Fear Avoidance 12 B = 0.07; 95%CI[-0.07, 0.21]
B = -1.03; 95%CI[0.35, 1.70] Fear Avoidance 2 B = -0.04; 95%CI[-0.17, 0.08]
B = -0.18; 95%CI[-1.32, 0.50] Muscle Strength B = -0.20; 95%CI[-0.46, 0.06]
B =-0.55; 95%CI[0.05, 1.04] Assistive Devices B = 0.14; 95%CI[-0.02, 0.31]
B =-0.05; 95%CI[-0.31, 0.40] Physical Exertion B = 0.08; 95%CI[-0.15, 0.31]

2 Fear-avoidance was measured using two items from the Orebro Musculoskeletal Pain Screening Questionnaire
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Figure 5. Effect of the potential mediators on low back pain intensity

B =-0.10; 95%CI[-0.35, 0.55]

A

Intervention LBP Intensity

B =-0.63; 95%CI[0.03, 1.23] Fear Avoidance 12 p =0.01; 95%CI[-0.05, 0.07]
B =-1.03; 95%CI[0.35, 1.70] Fear Avoidance 22 B = 0.00; 95%CI[-0.05, 0.06]
B = -0.18; 95%ClI[-1.32, 0.50] Muscle Strength B = -0.03; 95%CI[-0.15, 0.08]
B =-0.55; 95%CI[0.05, 1.04] Assistive Devices B = 0.03; 95%CI[-0.05, 0.10]

B =-0.05; 95%CI[-0.31, 0.40] B =0.14; 95%CI[0.04, 0.23]

Physical Exertion

2 Fear-avoidance was measured using two items from the Orebro Musculoskeletal Pain Screening Questionnaire
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Figure 6. Effect of the potential mediators on the number of days with bothersome low back

pain

B = -0.61; 95%CI[-0.31, 1.54]

Intervention

B =-0.63; 95%CI[0.03, 1.23]

Fear Avoidance 1?2

B =-1.03; 95%CI[0.35, 1.70]

Days with Bothersome LBP

B = -0.08; 95%CI[-0.21, 0.04]

Fear Avoidance 2?2

B =-0.18; 95%CI[-1.32, 0.50]

B =0.08; 95%CI[-0.03, 0.19]

Muscle Strength

B =-0.55; 95%CI[0.05, 1.04]

B =0.07; 95%CI[-0.16, 0.31]

Assistive Devices

B =-0.05; 95%CI[-0.31,

B =0.10; 95%CI[-0.05, 0.25]

B =10.08; 95%CI[-0.13, 0.28]

Physical Exertion

2 Fear-avoidance was measured using two items from the Orebro Musculoskeletal Pain Screening Questionnaire
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