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Abstract
Objective The Stand Back study evaluated the
feasibility and effects of a multicomponent intervention
targeting reduced prolonged sitting and pain selfmanagement in desk workers with chronic low back pain
(LBP).
Methods This randomised controlled trial recruited
27 individuals with chronic LBP, Oswestry Disability
Index (ODI) >10% and desk jobs (sitting ≥20 hours/
week). Participants were randomised within strata
of ODI (>10%–<20%, ≥20%) to receive bimonthly
behavioural counselling (in-person and telephone), a sitstand desk attachment, a wrist-worn activity-prompting
device and cognitive behavioural therapy for LBP
self-management or control. Self-reported work sitting
time, visual analogue scales (VAS) for LBP and the ODI
were assessed by monthly, online questionnaires and
compared across intervention groups using linear mixed
models.
Results Baseline mean (SD) age was 52 (11) years,
78% were women, and ODI was 24.1 (10.5)%. Across
the 6-month follow-up in models adjusted for baseline
value, work sitting time was 1.5 hour/day (P<0.001)
lower comparing intervention to controls. Also across
follow-up, ODI was on average 8 points lower in
intervention versus control (P=0.001). At 6 months,
the relative decrease in ODI from baseline was 50% in
intervention and 14% in control (P=0.042). LBP from
VAS was not significantly reduced in intervention versus
control, though small-to-moderate effect sizes favouring
the intervention were observed (Cohen’s d ranged from
0.22 to 0.42).
Conclusion An intervention coupling behavioural
counselling targeting reduced sedentary behaviour
and pain self-management is a translatable treatment
strategy that shows promise for treating chronic LBP in
desk-bound employees.
Trial registration number NCT0224687; Pre-results.
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Low back pain (LBP) is highly prevalent, with a
global point prevalence estimate of 9.4%, and is the
leading global cause of disablement.1–3 LBP/neck
pain is the third-leading cause of medical expenditures in the USA and medical expenditures related
to LBP/neck pain increased by >100% between
1996 and 2013.4 Despite increased costs and utilisation of interventions to treat LBP, the prevalence
of LBP has risen.5 Chronic LBP lasting beyond 12
weeks is especially difficult to manage and many
individuals experience persistent pain despite

Key messages
What is already known about this subject?

►► Preliminary studies suggest that interrupting or

reducing prolonged sitting might decrease low
back pain (LBP) in desk workers, though most
interventions have been acute or short term and
are limited to a single component.

What are the new findings?

►► A 6-month multicomponent intervention

targeting reduced sitting and pain selfmanagement non-significantly reduced ratings
of LBP and significantly decreased LBP disability
by 50% vs a 14% decrease in controls.

How might it impact on clinical practice in the
foreseeable future?
►► A multicomponent intervention that couples
decreased workplace sitting (via behavioural
intervention, a height adjustable workstation
and an activity prompter) with pain selfmanagement is a simple, inexpensive treatment
strategy that shows promise for reducing
disability in desk workers with chronic LBP.

treatment.6 7 Increasing prevalence and costs associated with chronic LBP and its deleterious effects
require a simple, inexpensive, evidence-based
approach to better manage persistent LBP.
Non-surgical, non-pharmacological treatment
approaches are recommended for treatment of
chronic LBP and include exercise and cognitive behavioural therapy.8 For example, a recent
meta-analysis concluded that cognitive behavioural
therapy interventions (that were often pragmatic and low cost) resulted in long-term benefits for chronic LBP.9 However, the effectiveness
of cognitive behavioural therapy interventions
was modest, with a pooled effect size of d=0.2,9
suggesting a need for supplemental approaches.
Exercise therapy is also effective for managing
LBP, but also has small effects and adherence can
be poor.10 Targeting a reduction in prolonged
sitting or ‘sedentary behaviour’ may be an additional, non-invasive treatment strategy. Sedentary
behaviour is distinct from a lack of exercise and is
defined as ‘any waking behaviour characterised by
an energy expenditure ≤1.5 metabolic equivalents,
while in a sitting, reclining or lying posture’.11
Excessive sitting might contribute to chronic LBP
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Methods
Participants and setting

The Stand Back randomised trial recruited participants from
the greater Pittsburgh area using fliers, University-based electronic mailings and University of Pittsburgh research registries from October 2015 through May of 2016. Inclusion
criteria were (1) chronic LBP defined as persistent LBP for
at least 3 months and resulting in pain on more than half of
the days in the past 6 months21; (2) LBP disability as defined
by an Oswestry Disability Index (ODI) >10%; (3) currently
performing deskwork ≥20 hours/week at a desk compatible
with the sit–stand desk attachment; (4) stable employment (at
least 3 months at current job; plan to stay at current job for at
least 6 months); (5) approval from supervisor to participate and
install desk attachment and (6) access to internet to complete
monthly online questionnaires. Participants were excluded if
they did not provide informed consent, had a cardiovascular
event in the past 6 months, had a comorbidity that limited the
ability to reduce sedentary behaviour (eg, currently undergoing
treatment for cancer), had recent (<3 months) or planned back
surgery, reported symptoms consistent with a more serious
spinal condition (eg, compression fracture and infection), were
currently using a height-adjustable/standing workstation or
activity prompter, were currently or planning to get pregnant,
or had blood pressure ≥160/100 mm Hg. Participants were
screened for eligibility first by phone and then in-person. All
research procedures stopped when a participant became ineligible and thus the first failed eligibility criteria are reported
herein. All participants provided written informed consent to
the Principal Investigator during an orientation where the study
rationale and hypotheses, all research procedures, and potential risks and benefits were explained. All research procedures
were approved by the University of Pittsburgh Institutional
Review Board. The study was registered with clinicaltrials.gov
(NCT02624687).
322

Randomisation

Participants were randomised 1:1 within strata of LBP disability
severity (ODI >10% to <20% or ≥20%) by non-blinded study
staff. In each stratum, randomisation was assigned by the sealed
envelope method in blocks of 4 by a study investigator.

Intervention

Components of the 6-month intervention included behavioural
counselling, use of a sit–stand desk attachment and activity
prompter to reduce prolonged sedentary behaviour, and pain
self-management. Participants randomised to the intervention
also received an initial in-person counselling session followed
by monthly contact, via phone call, with a physical therapist or
a trained interventionist.
The initial face-to-face, in-person lesson lasted 75–90 min
and included education about the health risks of sedentary
behaviour, behavioural counselling for reducing sitting, installation of a QuickStand sit–stand desk attachment (Humanscale, New York, New York, USA), provision of the wrist-worn
activity prompting device (UP wristband, Jawbone, San Francisco, California, USA) and cognitive behavioural therapy for
pain management. Though goals could be individually tailored,
participants were encouraged to stand for at least 2 (and up
to 4) hours/day and to alter working posture frequently (eg,
every 30 min) with the sit-stand desk attachment.25 Research
staff programmed the wrist-worn devices with generic accounts
and instructed participants only to use the activity prompting
feature. Research staff set the ‘idle alert’ of the wrist-worn
activity prompter to vibrate after 30 min without movement,
though individual modifications were possible. Participants
were encouraged to take an activity break in response to an
‘idle alert’ such as a 2–3 min walk, moving about their work
space. Lastly, a cognitive behavioural approach was used to
facilitate self-management of chronic LBP.26 The cognitive
behavioural approach targeted the participant’s beliefs about
pain and addressed symptom management in the context of
the prescribed intervention that targeted reduced sitting and
increased standing and moving. Individualised goals and strategies were formulated and participants were provided with
written materials and a behavioural contract.
This initial session was followed by six individual monthly
phone sessions, with a target duration of 10–15 min per session,
which targeted goal setting, barriers to sitting less and introduced
additional aspects of behaviour change theory (ie, social support
and stimulus control).27–29 Intervention participants completed a
survey at the end of the study reporting satisfaction, favourable
and unfavourable effects of the intervention, and ratings of helpfulness for individual intervention components.
Control participants received no intervention during the
6-month follow-up, but were offered a 60 min in-person lesson
at the end of the study, if desired, which summarised the
intervention.
All participants kept (intervention group) or received the
wrist-worn activity prompter at the end of the study and up to
$100 for completing all assessments. Sit–stand desk attachments
were recovered from intervention participants after the 6-month
intervention and reused.

Measurements

Baseline descriptive measurements included weight by a digital
scale and height by a wall-mounted stadiometer in light street
clothing and with shoes removed. Demographic characteristics
and use of pain medications were self-reported.
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and disability through tightening of lower extremity musculature, decreased circulation, deconditioning and poor posture,
resulting in increased pain and stiffness.12 13 Furthermore, those
with chronic pain may have the tendency to avoid movement
for fear of pain or reinjury14 and spend even more time being
sedentary.
Desk workers are a potential target for sedentary behaviour
interventions because they are prone to greater amounts of
prolonged sitting15 and commonly suffer from LBP, with a
1-year prevalence of 30%–50%.16 17 Recent studies have found
that workplace interventions to decrease prolonged sedentary behaviour have decreased LBP in general, occupational
samples18–23 and chronic LBP.24 Further, productivity was not
reduced in these interventions, suggesting that these strategies
could be acceptable for implementation in the work environment.18–20 However, these studies were mostly short term (<12
weeks) and did not include multicomponent interventions
specifically designed to facilitate standing, movement and pain
self-management in workers with desk jobs and chronic LBP.
To address these gaps, the 6-month Stand Back trial aimed
to evaluate the feasibility and effect of a multicomponent intervention targeting decreased sedentary behaviour through use
of a sit–stand desk attachment, movement breaks and pain
self-management in desk workers with chronic LBP. The primary
outcomes were LBP and disability. In addition, this study sought
to evaluate feasibility and the effect of the intervention on sitting
time, physical activity and physical function.

Workplace

Self-reported outcomes were measured via online questionnaires (Qualtrics, Provo, Utah, USA). Pain and disability levels
were assessed monthly as % disability from the ODI (primary
outcome)30 and 10-point visual analogue scales (VAS) querying
current, usual, worst and best LBP in the past week.31 Usual
neck, upper back and leg pain were also assessed monthly using
the 10-point VAS. Participation in moderate-to-vigorous physical activity (recreational, occupational and transportation) was
assessed by the Global Physical Activity Questionnaire (GPAQ)32
at baseline, 3 and 6 months. Those reporting a total of ≥150 min/
week of moderate-to-vigorous physical activity or ≥75 min/week
of vigorous physical activity were classified as meeting physical
activity recommendations.33 Sedentary behaviour was assessed
monthly as total hours/day spent sitting, separately at work
and overall, using a question from the GPAQ. On a monthly
basis, participants were also asked to report any changes in their
medical history including any of the following adverse events
related to their back condition: (1) >50% increase in LBP since
the beginning of the study; (2) new weakness, tingling or numbness in lower legs; and (3) any hospitalisation or injury that
required medical treatment.
Physical function was measured at baseline and 6 months by
blinded research personnel using a battery of standard tests
found to be clinically useful in LBP including: (1) 50-foot walk
test, (2) repeated sit-to-stand, (3) timed-up-and-go and (4)
unloaded/loaded reach test.34 To decrease participant burden,
this assessment occurred at the participant’s workplace; the chair
and location used for the assessment at baseline were noted and

repeated at the 6-month visit. Functional tests were performed
using standardised protocols.35–37
Feasibility outcomes included recruitment and retention rates,
adherence to intervention contacts and sedentary behaviour
goals, and intervention acceptability ratings.

Statistical analysis
Assuming a clinically meaningful 6-point difference between
groups in the primary outcome (ODI),38 and a SD of 5 points,39
a two-sided α=0.05 and 80% power, we required n=24 participants (n=12 per group). Though we aimed to recruit 30 participants, allowing for a dropout rate of 20%, slightly fewer (n=27)
were randomised during the enrolment period.
Baseline characteristics were summarised by intervention group
as means (SD) or frequencies and compared by independent t
tests or χ2 tests. The primary analyses retained all randomised
subjects; a last observation carried forward approach for missing
data resulted in replacing one observation at months 1 and 2,
two observations at months 3 and 4 and three observations at
months 5 and 6. Linear-mixed models with random effects were
used to estimate the effects of group and time (independent variables) on outcomes (eg, ODI) with adjustment for baseline value
and imbalances across randomisation groups. Physical function
outcome measures with a single assessment during follow-up
were compared across groups using analysis of covariance
linear regression models, with adjustment for baseline value and
imbalances in baseline characteristics. The magnitude of group
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Figure 1 Participant flow diagram.

Workplace
Baseline characteristics by study group
Intervention (n=13) Control (n=14)
Age (years)

52 (9)

51 (13)

Gender
 Men

2 (15%)

4 (29%)

11 (85%)

10 (71%)

 White

10 (77%)

12 (86%)

 Black

2 (15%)

1 (7%)

 Asian

1 (8%)

1 (7%)

 Some college or associates degree

3 (23%)

2 (14%)

 Bachelor’s degree

6 (46%)

1 (7%)

 Masters or doctoral degree

4 (23%)

11 (78%)

 Women
Race

Education*

Body mass index (kg/m2)

31.0 (7.5)

29.0 (5.2)

Sitting time overall (hour/day)

9.7 (2.1)

10.5 (1.8)

Sitting time at work (hour/day)

6.6 (1.2)

7.3 (1.0)

Moderate-to-vigorous physical activity (min/week)
 Total

190 (163)

191 (175)

 Recreational

107 (134)

126 (139)

 Occupational

37 (84)

0 (0)

 Transportation

46 (73)

66 (114)

Meeting physical activity
recommendations†
ODI(%)

8 (62%)

8 (57%)

23.6 (10.9)

24.6 (10.3)

Using pain medications

2 (15%)

1 (7%)

Data are reported as mean (SD) or n (%).
*Between group difference with P<0.05.
†Based on total moderate-to-vigorous physical activity recommendations.
ODI, Oswestry Disability Index.

Of 267 participants assessed for eligibility, 27 were randomised
(figure 1). The most common reasons for ineligibility were that
the LBP was too mild or acute (n=87) or that the sit-stand desk
attachment was not compatible with the workstation (n=42). Of
note, only two potential subjects were unable to provide supervisor consent during screening, suggesting high acceptability of
our intervention approach in the workplace. Most participants
worked in a university setting (n=21), with the remaining six
having office locations in the greater Pittsburgh area including
a home office (n=1), a hospital (n=1), and corporate offices
(n=4). Most participants worked in separate locations, with the
exception of some university employees working on the same
floor of a building (one cluster of 2; one cluster of 3); the investigators asked these participants not to discuss the study among
each other to limit contamination. One intervention participant
withdrew after 1 month for personal reasons. One control participant withdrew at 2 months for personal reasons and one control
participant withdrew due to extended work leave for a medical
procedure unrelated to LBP. Completion rate of monthly assessment questionnaires was 93%.
Characteristics were mostly balanced across randomised
groups with the exception of education, which was higher in
the control group (P=0.03) (table 1). All group comparisons
324

Intervention adherence and acceptability

Excluding the participant that withdrew, adherence to in-person
and monthly telephone intervention contacts was 100%, with
each of these contacts lasting an average of 14 min (SD: 4 min).
Based on data collected during intervention calls, participants
typically started with a goal of 2 hours/day of standing but
reported standing for 2.9 (SD: 0.6) hours/day by the end of
follow-up. By 6 months, participants reported taking an average
of 5.5 (SD: 1.6) movement breaks per day.
In the postintervention survey, participants were extremely
satisfied (n=11, 92%) or satisfied (n=1, 8%) with the overall
intervention. Additionally, intervention participants reported
benefits of the intervention with the following frequencies:
less pain (92%), greater productivity (67%), healthier (58%),
more energy (50%), more focus (50%), greater comfort (50%),
happier (42%) and less stress (33%). No participant reported
unfavourable effects of the intervention on their health or mood.
Participants also rated the helpfulness of individual components
of the intervention on a 5-point scale with 5 being the best as
follows: sit–stand desk attachment=4.8 (SD: 0.4), activity
prompter=3.8 (SD: 1.5), pain management strategies=4.1 (SD:
0.9) and follow-up phone calls=4.3 (SD: 0.9).

Sedentary time and physical activity

differences was calculated as Cohen’s d by dividing the adjusted
group effect by the baseline SD in the control group. Sensitivity
analyses conducted using only observed data (completers only
analysis) were similar to the reported results (data not shown).

Results
Sample recruitment and retention

were subsequently adjusted for education. Participants were, on
average, 52 (SD: 9) years old, had moderate LBP disability by the
ODI and were mostly white women. Participants reported about
7 hours/day of sitting while at work and 10 hours/day overall.
Also, 59% of participants reported engaging in moderate-to-vigorous intensity physical activity at recommended levels.

Self-reported sitting time was significantly lower in the intervention versus control group during follow-up (figure 2, numbers
reported in the online supplementary appendix table 1). Averaged across follow-up, intervention participants sat less than
controls (−1.4 hour/day, P=0.02, d=0.78) after adjustment for
baseline value and education. Specifically during work hours,
intervention participants sat 1.5 hour/day less than controls
(P<0.001, d=1.36). At 6 months, intervention versus control
participants had decreased their all-day sitting time by 30%
versus 15% (P=0.008) and their work sitting by 35% versus
14% (P=0.014). Total moderate-to-vigorous intensity physical
activity was non-significantly higher with a small-to-moderate
effect size in intervention versus control subjects over follow-up
(β=56 min/week, P=0.474, d=0.32); specific subcategories
were also not statistically difference between groups categories
(online supplementary table 1).

LBP disability

LBP disability as measured by the ODI significantly decreased
in the intervention versus control group (figure 3, numbers
reported in the online supplementary appendix table 1), averaging an adjusted 8-point difference across all follow-up visits
(P=0.001, d=0.73). At 6 months, the relative decrease from
baseline in ODI was 50% among intervention participants and
14% among controls (P=0.042). Though usual self-reported
LBP, neck pain, upper back pain and leg pain on a 10-point VAS
were lower in the intervention group versus the control group
across follow-up (d were small-to-moderate and ranged from
0.22 to 0.52), the overall group differences were not statistically
significant in adjusted models (P>0.05, online supplementary
appendix table 2).
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Workplace

Physical function

Physical function tests were performed at the beginning and end
of the 6-month study period (table 2). No statistically significant
group differences were observed. However, a potential benefit
of the intervention was suggested with small-to-moderate effect
sizes for sit-to-stands (d=0.24, P=0.226) and the unloaded
reach (d=0.48, P=0.245).

Adverse events

When asked whether LBP had increased >50% since the beginning of the study at monthly assessments, three (21%) control
participants and one (8%) intervention participant reported
such an increase; the intervention participant did not attribute
the increase in pain to the intervention (due to carrying heavy
luggage). One (7%) control participant reported new weakness, numbness or tingling in the lower legs. One (7%) control

participant was hospitalised for an unrelated procedure. No
injuries related to the intervention were reported.

Discussion

The Stand Back intervention resulted in high adherence and
ratings of satisfaction/perceived benefits, reduced sedentary time
and shows promise for improving LBP and related disability in
working adults with desk jobs and chronic LBP. LBP disability
was significantly reduced in intervention versus control participants. The study was not powered sufficiently to expect statistically significant decreases in self-rated pain and physical
function, however small-to-moderate beneficial effects suggest
that the intervention could improve these outcomes if studied
on a larger scale. These improvements may have contributed
to the observed reduction in LBP disability. The results of this
study inform the feasibility of our intervention and support that
targeting sedentary behaviour in this population is a potentially
effective treatment strategy for chronic LBP.

Table 2
group

Figure 3 ODI by the intervention group. Plotted values are mean ±SEM.
Numerical data reported in the online supplementary appendix table 1.
Group effect calculated from a linear mixed model adjusting for baseline
value, time and education. *Difference between groups with P<0.05 at
specific month. ODI, Oswestry Disability Index.

Baseline and 6-month physical function by the intervention

Group

Baseline

Group
6 months effect

Sit-to-stands (s)

Intervention
Control

11.3 (2.0)
11.2 (2.6)

10.3 (2.2) β=−0.63
10.6 (2.7) P=0.226

0.24

Fifty foot walk –
usual pace (s)

Intervention
Control

13.6 (1.7)
14.1 (2.5)

13.4 (1.7) β=0.06
14.0 (2.9) P=0.913

0.02

Fifty foot walk –
fast pace (s)

Intervention
Control

10.5 (1.2)
11.1 (2.0)

10.7 (1.3) β=0.07
11.1 (2.2) P=0.898

0.04

Timed up-andgo (s)

Intervention
Control

7.8 (0.7)
8.3 (1.6)

7.6 (1.1) β=0.25
8.1 (1.4) P=0.421

0.15

Unloaded reach
(cm)

Intervention
Control

33.6 (6.8)
33.9 (5.1)

36.1 (7.3) β=2.45
34.5 (4.8) P=0.245

0.48

Loaded reach (cm)* Intervention
Control

23.5 (6.7)
23.4 (7.8)

24.0 (7.1) β=0.43
23.4 (5.7) P=0.856

0.06

d

Data displayed as mean (SD).
d is Cohen’s effect size.
β coefficients and p-values from linear regression models including group, time,
education and baseline value as covariates.
*One control participant was unable to lift weight during loaded reach test at either
assessment.
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Figure 2 Sitting time by intervention group. Plotted values are mean ±SEM. Numerical data reported in the online supplementary appendix table 1. Group
effect calculated from a linear mixed model adjusting for baseline value, time and education. *Difference between groups with P<0.05 at specific month.

Workplace

326

Though most participants were university employees, office
settings ranged from cubicles to offices with doors, suggesting
our intervention might be applied in a variety of workplaces. All
components of the intervention were rated as helpful by participants, though scores ranged from 3.8 (activity prompter) to 4.8
(sit-stand desk attachment) on a 5-point scale. Other positive
feasibility aspects include the high adherence to intervention
contacts and targets, acceptability and retention of participants.
However, many potential subjects were excluded for having LBP
below our preset threshold for duration or severity or a workstation that could not accommodate our sit–stand attachment.
Future research could consider including participants with less
severe LBP and using more adaptable sit–stand desk attachments
to be more inclusive.
Strengths of this study include the translatable intervention
with a single in-person visit followed by monthly phone calls
that could be easily replicated through the use of health coaches.
The randomised design is also a strength, as the observed intervention effect was beyond reductions in sitting and LBP disability
reported by the control group over follow-up. These effects in the
no-treatment control group may have resulted from regression to
the mean (inclusion criteria were sitting at desk for ≥20 hours/
week and ODI >10%), exposure to the study rationale during
screening or general media attention to the potential health risks
of sitting. Other strengths include the 6-month duration, and
a study sample with a range of LBP disability, body mass index
and physical activity levels. Also, our flexible intervention was
rated highly across an array of work settings—some of which
required that participants almost exclusively stay at their desk.
Limitations of the current research include the small sample size,
measurement of sitting time and physical activity by self-report,
and the inability to evaluate the effects of individual components of the intervention on outcomes. Further, results could be
vulnerable to bias resulting from an imbalance in contact time
between the intervention and the no-treatment control groups
or from expectancy due to the recent media attention on the
potential harms of excessive sitting.
The Stand Back multicomponent intervention, targeting
reduced sitting through height adjustable workstations and
activity prompting devices combined with pain self-management,
had high feasibility and shows promise for the treatment of LBP
among desk workers. Chronic LBP is a prevalent, debilitating
and costly condition; our novel intervention strategy is a potential additional, conservative treatment strategy. Moreover, with
more flexibility regarding the type of height-adjustable workstation, our intervention is likely acceptable across a wide range
of work settings and desk-based professions. Future studies that
are larger use objective monitoring of sedentary behaviour and
activity, and evaluate intervention components separately will
be important for designing cost-effective interventions for desk
workers with chronic LBP. Measuring the effect of the intervention on productivity, work satisfaction and well-being are additionally important areas for future research.
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This robust effect on LBP disability observed in our study that
was apparent by 3 months suggests that our multicomponent
intervention targeting sedentary behaviour appears to be more
effective compared with studies using individual components
treating LBP. A meta-analysis pooled the long-term (>6 months)
effects of cognitive-behavioural therapy versus usual care for
LBP and found small reductions in pain (n=10 studies, d=0.22,
P<0.05) and disability (n=7 studies, d=0.19, P<0.05).9 These
are notably smaller than the effects of the Stand Back multicomponent intervention on LBP disability (d=0.73) and comparable
or smaller than the effects of the Stand Back intervention on pain
(d ranging from 0.22 to 0.53). Our findings can also be compared
with a 12 week trial by Oglibene et al, that randomised 57 desk
workers with chronic LBP to either installation of a sit–stand
desk attachment (without further intervention) or control.24
Among the 46 participants completing the study, those receiving
sit–stand desk attachments had significantly reduced LBP as
compared with controls based on daily logs using the VAS.
Though this study used a different instrument (Roland Morris
Disability Questionnaire) and was shorter in length (3 vs 6
months), Oglibene et al did not find a decrease in LBP disability.
Though our multicomponent intervention appears to have
yielded greater benefits for LBP disability, a direct comparison of
individual versus multicomponent intervention strategies in this
population is essential for future research.
A growing number studies suggest that breaking up prolonged
sitting with standing or movement breaks can provide immediate benefits to pain and discomfort and provide insight into
the long-term results we observed in the Stand Back pilot trial.
Kowalsky et al40 and Thorp et al18 have found that alternating
between standing and sitting postures while performing deskwork in a laboratory setting acutely reduces reported LBP
in working age adults. Sedentary behaviour interventions
in working populations in office18–20 41 42 or community43
settings have also decreased self-reported pain. Of importance
in the context of adding an option to perform desk work in a
standing position, prolonged, static standing is also related to
adverse health outcomes, such as incidence of varicose veins and
LBP.22 23 44 Combining the evidence that both prolonged sitting
and prolonged standing appear to increase pain and discomfort,
these studies are consistent with our findings that increasing
postural changes and movement breaks can reduce LBP and
disability.
Moreover, most participants were physically active at recommended levels33 at baseline and the effect of the intervention
on moderate-to-vigorous physical activity was not statistically
significant. These data suggest that specifically targeting reduced
sedentary behaviour is a unique strategy, distinct from increasing
moderate-to-vigorous physical activity, that could be effective for chronic LBP management. Though our measurements
are not ideal for conducting compositional data analysis, our
data suggest that sitting was replaced by increased standing at
the sit-stand desk attachment, movement breaks, and possibly
(though non-significantly) moderate-to-vigorous intensity
physical activity. Further, participants in the intervention were
specifically counselled to sit less by standing and taking movement breaks at work and home (and increasing moderate-to-vigorous intensity physical activity behaviour was specifically not
discussed). Future research with objectively monitored sitting
and physical activity and using a compositional data analysis
approach will improve our understanding of the optimal replacement behaviours to sitting that yield benefits to LBP disability.
These data also provide information relevant to the feasibility and acceptability of our multicomponent intervention.
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Correction: Reducing sedentary behaviour to decrease chronic
low back pain: the stand back randomised trial
Barone Gibbs B, Hergenroeder AL, Perdomo SJ, et al. Reducing sedentary behaviour to
decrease chronic low back pain: the stand back randomised trial. Occup Environ Med
2018;75:321–7.
There is an error in the clinical trials registration number listed in this article. The correct
number is: NCT02624687.
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