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Abstract

Background The online BeUpstanding™ program is an eight-week workplace-delivered intervention for desk-

based workers to raise awareness of the benefits of sitting less and moving more and build a supportive culture for
change. A workplace representative (the “‘champion”) delivers the program, which includes a workshop where teams
collectively choose their sit less/move more strategies. A toolkit provides the champion with a step-by-step guide and
associated resources to support program uptake, delivery, and evaluation. Here we report on the main findings from
the Australian national implementation trial of BeUpstanding.

Methods Recruitment (12/06/2019 to 30/09/2021) was supported by five policy and practice partners, with desk-
based work teams from across Australia targeted. Effectiveness was measured via a single arm, repeated-measures
trial. Data were collected via online surveys, toolkit analytics, and telephone calls with champions. The RE-AIM
framework guided evaluation, with adoption/reach (number and characteristics); effectiveness (primary: self-reported
workplace sitting time); implementation (completion of core components; costs); and, maintenance intentions
reported here. Linear mixed models, correcting for cluster, were used for effectiveness, with reach, adoption,
implementation, and maintenance outcomes described.

Results Of the 1640 website users who signed-up to BeUpstanding during the recruitment period, 233 were eligible,
198 (85%) provided preliminary consent, and 118 (50.6%) champions consented and started the trial, with 94%
(n=111 champions) completing. Trial participation was from across Australia and across industries, and reached 2,761
staff, with 2,248 participating in the staff survey(s): 65% female; 64% university educated; 17% from a non-English
speaking background. The program effectively changed workplace sitting (-38.5 [95%Cl -46.0 to -28.7] minutes/8-hour
workday) and all outcomes targeted by BeUpstanding (behaviours and culture), with small-to-moderate statistically-
significant effects observed. All participating teams (n=94) completed at least 5/7 core steps; 72.4% completed all
seven. Most champions spent $0 (72%) or >$0-55 (10%) per team member; most (67/70 96%) intended to continue or
repeat the program.
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Conclusions BeUpstanding can be adopted and successfully implemented by a range of workplaces, reach a
diversity of staff, and be effective at creating a supportive culture for teams of desk-based workers to sit less and move
more. Learnings will inform optimisation of the program for longer-term sustainability.

Trial registration ACTRN12617000682347.

Keywords Implementation trial, Workplace, Sitting, Health promotion, Activity, Health and safety, Public health,

Occupational, Web-based, RE-AIM

Introduction

High levels of sedentary time can be associated with
poor health, wellbeing and productivity outcomes and
indicators [1] with detrimental impacts particularly pro-
nounced in those who are also physically inactive [2, 3].
The desk-based workplace has been identified as a key
target setting for intervening on prolonged sedentary
time [4], with systematic review evidence concluding that
interventions addressing prolonged workplace sedentary
time can be both effective and acceptable [5-9]. Recent
economic analyses have also indicated that reductions in
sedentary time, to the levels achieved through workplace
interventions, could result in Australian healthcare cost
savings of $39 million per year [10]. Given this evidence,
and the associated identification of workplace sedentary
time as an emergent workplace health and safety issue
[11], there is demand from occupational policy and prac-
tice partners for an evidence-based, low-cost/no-cost,
scalable solution to support workers and organisations to
reduce prolonged sedentary time [12].

The online BeUpstanding™ program [13] is based on a
strong foundation of research evidence, including from
randomised controlled trials [14] and best-practice
approaches to workplace health promotion [15]. The
8-week program, targeted at desk-based work teams and
using a champion-led approach, has a theoretical basis in
social cognitive theory [16] and a social-ecologic model
[17, 18]. The program is designed to raise awareness of
the benefits of sitting less and moving more and create a
culture of sustainable change through teams collectively
identifying and promoting strategies to support these
behaviours that are suitable for their work team and con-
text [19].

BeUpstanding has been iteratively developed and
tested across multiple phases in collaboration with end
users and key policy and practice stakeholders [12, 20—
23], and guided by the RE-AIM (reach, effectiveness,
adoption, implementation, maintenance) framework [24].
Use of this framework is relevant for informing broader
dissemination as it guides design and evaluation of pro-
grams in applied contexts [25]. This study reports on the
adoption, reach, effectiveness, selected implementation,
and maintenance intent outcomes from the Australian
national implementation trial (Phase 4) of BeUpstand-
ing. Cost-benefit analyses, and detailed implementation,

maintenance, engagement and process analyses, will
be reported separately. Importantly, the implementa-
tion trial, which started in mid-June 2019, occurred in
the context of major events in Australia and globally,
namely the Australian Black Summer bushfires (July 2019
to March 2020) and the COVID-19 pandemic (March
2020-), which caused major disruptions to ways of work-
ing [26, 27]. Findings from this evaluation are intended
to inform further optimisation of the BeUpstanding pro-
gram prior to Phase 5 (dissemination).

Methods

Study design

Detailed methods for this implementation trial have been
previously reported [19]. In brief, a single-arm design was
used for evaluation of effectiveness, with repeated cross-
sectional evaluations at pre-program (0 weeks), end-of-
program (=8 weeks; primary endpoint), and at 9 months
post-program (=12 months post sign-up). Only the pre-
program and end-of-program data are reported herein,
with data reporting according to the TIDieR [28] and
TREND ([29] checklists (Additional Files 1 and 2). The
implementation trial was funded by a National Health
and Medical Research Council (NHMRC) of Australia
Partnership Project Grant (#1149936), which included
cash and/or in-kind support from the five partners (Safe
Work Australia, Comcare, Queensland Office of Indus-
trial Relations, The Victorian Health Promotion Foun-
dation (VicHealth), and Healthier Workplace Western
Australia). These organisations are responsible for devel-
oping, implementing and/or promoting workplace health,
safety and wellbeing in Australian workplaces. Ethical
approval was from The University of Queensland Human
Research Ethics Committee (approval #2016001743).
Recruitment into the trial ceased on the 30th Septem-
ber, 2021, noting the online program remained available
for anyone to access and use. Only data from users who
signed-up during the recruitment period are reported
here.

Participants and recruitment

Promotional efforts, co-ordinated by a detailed market-
ing and promotional plan developed by the research team
and external marketing and communication experts,
were made by the five partners to direct potential users to
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the BeUpstanding website [13] and the implementation
trial. Multiple promotional channels were used, includ-
ing social media, web links, email listservers, newsletters,
workplace health promotion and occupational health
networks, conferences, and workshops. Recruitment
efforts were aimed at champions and decision makers
of desk-based employees from a wide cross-section of
industries, especially including the five sectors identified
as priorities by the partners (regional, call centre, small
business, blue-collar, and government). Champions were
designated by the workplace and were not required to
have any specific qualifications or job role. The impor-
tance of management/organisational support for pro-
gram delivery is highlighted as critical in the toolkit, with
resources (a “letter to the boss”; a business case; tem-
plates for formalising management commitment) pro-
vided to facilitate gaining this support.

Recruitment into the trial was a multi-step process.
The BeUpstanding online program was freely avail-
able online for the entire trial period and beyond, with-
out any requirement to be eligible or participate in the
trial. A user could register (by completing preliminary
details of themselves and their organisation) and fully
sign-up to access the toolkit and associated resources
by completing a champion profile survey and providing
informed consent. Preliminary eligibility for the trial was
ascertained from these two data sources (initial registra-
tion; champion profile survey), with eligibility being: not
having previously run the BeUpstanding program; team
size of at least five staff; and, most of the team do pre-
dominantly desk-based work. Those potentially eligible
were contacted by telephone (call 1) by the research
team to confirm criteria and ascertain the final eligibil-
ity requirements. Namely, that a workplace representa-
tive/employee signing up to the toolkit could perform the
duties of a workplace champion and planned to run the
program within the recruitment window. Potential cham-
pions were made aware that the main feature of taking
part in the trial (as distinct from using the program inde-
pendently) was they were committing to the evaluation
steps in the BeUpstanding program and would receive
expert health coaching support to deliver the program
via email and phone calls.

All confirmed eligible champion participants were
invited to participate in the trial, except where recruit-
ment quotas had been reached for a particular priority
sector (see sample size) or a limit was reached for coach-
ing availability to be allocated to a single organisation.
Consent for the trial was in addition to that provided as
part of the website sign-up process. The program was
intended to be delivered to all staff in participating teams,
with no exclusion criteria at the staff level. Staff provided
informed consent as a step for gaining entry to the staff
surveys.
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BeUpstanding program — national implementation trial
version

A detailed description of the BeUpstanding program
is reported elsewhere [19]. In brief, the program was
designed to be run by the workplace champion across
three phases (plan, do, review), each with associated tasks
for the champion to complete. The accompanying tool-
kit provided information and training for the champion
on the purpose of each phase and associated resources
to support implementation, with the seven core compo-
nents highlighted (starred) to indicate their importance.
The most critical was the staff information and consulta-
tion workshop (or equivalent), where staff were provided
information about the benefits of sitting less/moving
more and collectively chose three (or more) team strat-
egies they would use to sit less/move more as a team.
Champions were encouraged to promote these strategies
over eight weeks via the posters and emails provided in
the toolkit. This participative approach meant each inter-
vention program was unique for each team. In line with
public, occupational, and clinical guidelines [30-32],
behavioural targets were for workers to achieve a 50:50
split between sitting and upright activities during work
hours and to alternate sitting/upright posture at least
every 30 min. Increased incidental movement through-
out the day was also encouraged through the move more
messaging. No incentives were provided as part of the
trial. The main distinguishing feature of the implemen-
tation trial (as compared with the program in general) is
that the research team both supported (and collected fur-
ther data on) program implementation, via email support
and telephone calls at five key timepoints: (1) recruit-
ment; (2) obtaining consent; (3) at program initiation,
following the staff consultation; (4) at end of program;
and, (5) after approximately 12 months (maintenance).
Project staff providing this support all had a minimal
Masters level qualification and were experienced in moti-
vational interviewing for behaviour change.

Due to the major shift to hybrid work resulting from
COVID-19 [33], the toolkit and resources were audited
and modified, and new resources were developed (e.g.,
see Additional File 3) during the trial to ensure the pro-
gram was suitable for delivery for all desk-workers, no
matter where they were working. These new resources
went online in July 2020. Additional measures to capture
work-from-home arrangements (staff completed) and the
impact of COVID-19 on the workplace (champion com-
pleted) were also added (May 2020).

Data collection

Detailed description of the data collection process is
provided in the protocol paper [19]. Data were primar-
ily collected via the dedicated, stand-alone BeUpstand-
ing website, using surveys and toolkit analytics, with the
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project management team collecting and confirming
implementation data via the telephone check-ins. Each
toolkit user was required to complete the registration
survey and champion profile survey as part of the sign-
up process. Each champion was requested to complete
a workplace audit before delivering the program and
then a program completion survey after program deliv-
ery. Champions were also responsible for sending their
bespoke links for the staff surveys (pre-program, post-
program) to all staff in their team using their own internal
communication processes. For each survey, an anony-
mous staff identifier was constructed based on responses
to three questions (month of birth; first initial of mothers
first name; and, last three digits of mobile phone). This
identifier, coupled with the cluster identification number,
was used to ensure, per combined work team (cluster),
each staff member responded only once and to match
pre- and post-program responses. There was no blinding.

Outcomes and measures
The outcomes according to the RE-AIM framework are
outlined below.

Adoption

Adoption was chiefly described in terms of uptake of the
toolkit (n and % unlocking the toolkit), trial participa-
tion (n and %), the organisational, workplace, team and
champion characteristics of those who participated in the
trial, and how they had heard of BeUpstanding (in order
to adopt it). Organisational characteristics were reported
by champions, reconciled across champions from the
same organisation, and checked against public records.
Estimated level of impact (None / General / High) of
the COVID-19 pandemic on the workplace was deter-
mined through assessment by the research team based
on information from the champion and/or location of
the work team. Those participating prior to COVID-19
were treated as no impact. General impact (e.g., things
like working from home) was assigned where there was
no evidence of a high impact, which was decided subjec-
tively. Severe impacts (e.g., job losses, shutdown of core
business) reported by the champion, an impact strong
enough to prevent participation, being located where
extended lockdowns occurred, or being part of sectors
hard hit delivering healthcare or COVID-19 response
schemes, all qualified as high impact.

Workplace characteristics were permitted to diverge
between different champions from the same workplace.
Champions were classified by project staff according to
their role delivering the program to a team (overseer and
primary champion / primary champion / co-champion)
or supporting other aspects of BeUpstanding (overseer
only / decision maker / other role). Further detailed
information relevant to understanding adoption were
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the predictors of non-adoption (comparison of partici-
pants with non-participants), reasons given for not par-
ticipating or withdrawing, and reasons for adopting the
program, focusing specifically on what the champions
said that they aimed to achieve by running BeUpstanding
(open ended).

Reach

Reach outcomes included: the number of staff in partici-
pating teams (as estimated by the champion, and as veri-
fied through staff surveys), and the characteristics of staff
who took part in the evaluation (by responding to one or
both staff surveys).

Implementation

Implementation outcomes reported are completion rates
(yes/no) of the seven core program steps, and champion-
reported costs they incurred (reported in the program
completion survey) or expected to incur (reported in
the planning stage implementation check, shortly after
selecting team strategies) through running BeUpstand-
ing. Itemized program costs were not collected.

Effectiveness

Program effectiveness was assessed by the difference
between pre-and post-program staff survey responses
regarding 13 indicators of the program’s impact on
workplace behaviour and workplace culture targeted
directly by the program and 13 measures of productiv-
ity and health and wellbeing that were expected might
improve as a result of the program. The primary out-
come for effectiveness was workplace sitting, measured
by the Occupational Sitting and Physical Activity Ques-
tionnaire (OSPAQ) [34], which has demonstrated fair
validity and acceptable agreement at the group level for
sitting and standing but with less validity for measur-
ing moving against high quality device-based measures
[35]. The post-staff survey also captured staff percep-
tions of the program and its impact, and adverse events.
When described, adverse events were classified by two
researchers as to whether they constituted adverse events
and whether they could reasonably have resulted from
the program. Program satisfaction was collected from
staff in post-program surveys and from team champions
in program completion surveys.

Maintenance intentions

The maintenance intentions of the champions of com-
pleting teams were ascertained by coding and reviewing
the responses to an open text question of “What are your
plans now in relation to BeUpstanding?” asked during
program completion calls. Their detailed actual mainte-
nance of the program and longer-term outcomes will be
addressed in detail in subsequent papers.
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Sample size (primary effectiveness outcome)

As described elsewhere [19], using assumptions informed
by earlier iterations of the program (SD 90, r=0.5,
ICC=0.1, post-attrition n/workplace=5), it was deter-
mined that 47 to 62 workplaces (235 to 310 staff) were
required to provide 80-90% power to detect a change in
workplace sitting of at least 20 min per 8 h of work (ie.,
4% of the workday) with 5% two-tailed significance. Con-
sequently, the target sample size was at least 50 work-
places per priority sector to permit subgroup analysis.

Statistical analysis

Most of the reach, adoption, implementation and mainte-
nance outcomes are described using descriptive statistics.
Additionally, logistic regression was used to compare the
organisational, workplace, team, and personal character-
istics of those who were included in the trial (trial adopt-
ers) versus non-participants (non-adopters), as well as
those who completed the post-program evaluation of
their team versus those who did not. Effectiveness out-
comes (continuous) were compared between pre- and
post-program staff surveys using linear mixed models,
correcting for cluster (workplace) as a random intercept,
or as random slopes, where likelihood ratio tests indi-
cated the random slopes model was superior. Unadjusted
models were reported in addition to the main findings,
which adjusted for potential confounding due to different
staff and teams providing data at each survey. Specifically,
these were characteristics with a p<0.2 association either
with teams being part of the post-program evaluation or
not (tested by logistic regression models), or with staff
members providing outcome data at only the pre-pro-
gram survey (n=1481) versus only the post-program sur-
vey (n=397) (tested by mixed logistic regression models,
correcting for workplace cluster as a random intercept).
The variables ultimately adjusted for were: full-time
employment (yes/no); Australian Standard Classification
of Occupations job category skill level (1=most skilled
to 5=least skilled) [36]; small-medium enterprise (yes/
no); socioeconomic status of work postcode (state per-
centiles of Index of Relative Economic Advantage and
Disadvantage) [37]; COVID-19 impact level (none/gen-
eral/high); organisational readiness (context score); pub-
lic sector (yes/no); champion rating of team’s interest in
health (O=least to 4=most); call-centre staff included in
team (yes/no); regional staff included in team (yes/no);
champion age (years); champion Occupational Health &
Safety role (yes/no). To test the sensitivity of conclusions
to missing data handling, confounder-adjusted mod-
els were also reported with missing data imputed, using
multiple imputation by chained equations. In addition
to the analytic variables, imputation models contained
auxiliary variables (additional variables predicting out-
comes at either pre- or post- program surveys at p<0.2
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in backwards eliminations) to help improve prediction of
missing outcomes. A further sensitivity analysis excluded
staff survey responses that had been collected after the
program had already started. Analyses were performed in
STATA version 18, with the final date of data extraction
15 May 2024. Significance was set at p<0.05 (two-tailed).

Results

For ease of reporting, RE-AIM outcomes are presented in
the order of Adoption, Reach, Implementation, Effective-
ness, and Maintenance intentions.

Adoption
The participant flow diagram (Fig. 1) shows that out of
the 1640 website users who signed up during the trial
recruitment period, 847 fully registered and unlocked
the toolkit, and 233 were determined to be eligible for the
trial, with ineligibility mostly due to not being contactable
or not planning to run the program either at all or in the
requisite timeframe. In total, 82 potentially would have
been eligible if the recruitment quota for their sector(s)
was considered not already met. Out of the 233 eligible
users, the preliminary consent rate was 85.0% (n=198),
which dropped to 50.6% (n=118) after excluding those
who preliminarily seemed eligible and consented but
withdrew before starting the program. Completion rates
for the 118 who were included in the trial (who com-
menced the program) were high (94.1%, n=111). The
most common reasons for non-participation prior to pre-
liminary consent were reasons related to not being able
to run the program, or lack of interest in the trial. Rea-
sons for not participating after preliminarily consenting
were primarily due to changing circumstances at either
the organisation or champion level. Withdrawing after
having started the program was rare and most often due
to it being a difficult time in the organisation (n=5/7).
Almost all trial respondents (#=116) indicated what
they aimed to achieve by adopting the program, with
results categorised under 22 themes (Additional File 4).
The most common aim was to improve either physical
health and/or wellbeing (50.9%), with changing sitting
/ physical activity levels (37.9%) also often mentioned.
There was some evidence that aims were associated with
trial participation (Additional File 5). Reporting an aim to
improve culture (OR=1.95, 95%CI: 1.09, 3.48), connec-
tion (OR=1.85, 95%CI: 1.02, 3.35), and/or productivity
(OR=2.78, 95%CI: 1.47, 5.24) were associated with signif-
icantly higher odds of participation. Reporting a general
aim to improve health was associated with a significantly
lower odds of participation (OR=0.30, 95%CI: 0.09, 0.98).
Table 1 shows the characteristics of teams participat-
ing in the trial and their champions. The sample size tar-
get was met in terms of total numbers but not in any of
the subgroups, due in part to the COVID-19 pandemic.
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Signed up to toolkit
Users: 1640
Clusters: 1520
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Organisations: 1214 ( (
Excluded Reasons ineligible (users can provide >1 reason)
Anonymous / fictitious _ n=254 Unable to contact
signups n=83 Might run program but not in trial timeframe
_—) . n=63 Not intending to run program
Users: 7 n=58 Not Australian based
ClU_Ster_S: 7 n=42 Coaching availability reached for organisation
~ Organisations: 5 n=40 Quota reached for sector
(] n=38 No available champion
Unlocked toolkit - / n=25 Less than 5 staff
Users: 847 n=11 Not desk based
Clusters: 738 n=6 Toolkit usage not relevant to trial
faat . n=5 Not high sitting
Sl il R n=5 Previously ran BeUpstanding
n=3 Other reason
_ Ineligible n=1 Not recorded
Users: 614 >
Clusters: 572
r Organisations: 480 (
. Reasons rejected (users can provide >1 reason)
Eligibile n=13 Rejecting trial only
Users: 233 n=11 Management not supportive
Clusters: 166 n=5 Too time intensive
Organisations: 138 n=4 Not interested
. n=4 Expect unpopularity with staff
i n=4 Bad timing (due to COVID-19 or other reason)
L Rejected n=4 Other
| Users: 35 n=2 Too resource intensive
) Clusters: 31 n=2 Unable to run program for other reason
+ Organisations: 26 n=2 Champion not available
( n=1 Other organisational changes
Consent L n=0 Not recorded
Users: 198 (85.0%) >
Clusters: 135 (81.3%) e e
Organisations: 112 (81.2%) Withdrew before starting Reasons withdrew before starting
\ | Users: 80 n=29 Difficult time in organisation
. n=25 Workplace or champion no longer eligible
2 g Orcglr:lllssf:trlsonss?’ 45 n=18 User / champion left job
' 9 ' n=15 User / champion became uncontactable
. s Teams: 63 n=8 Unable to run program for other reason
Included in Trial - T X
4 n=6 Program too time intensive to run
(commenced program) n=5 Management withdrew support
Users: 118 (50.6%) n=4 Staff not interested
Clusters: 82 (49.4%) n=2 Champion no longer interested
Organisations: 67 (48.6%) n=2 On extended leave (e.g. maternity leave)
Teams: 94 n=1 Staff objection to program
Staff n=1 Other reason
Estimated by champion: 2761 n=0 Not recorded
Verified through surveys: 2248 >
Pre-program surveys: 1851 p
Post-program surveys: 767 .
Both surveys: 370 Withdrew Reasons withdrew
\ Users: 7 n=5 Difficult time in organisation
| Clusters: 4 n=1 Workplace or champion no longer eligible
N n=1 Not recorded
e * Organisations: 2 n=1 User / champion left job
Teams: 5

Completed Phase 1
Users: 111 (94.1%)
Clusters: 78 (95.1%)
Organisations: 65 (97.0%)
Teams: 89 (94.7%)
Staff
Estimated by champion: 2686
Verified through surveys: 2194
Pre-program surveys: 1794
Post-program surveys: 767
Both surveys: 370

Fig. 1 Participant flow diagram
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Table 1 Characteristics of champions, teams and workplaces/organisations participating in the trial

Characteristic Category / (units or range) All trial participants Champions leading
teams only
n M(SD) or n(%) M(SD) or n(%)
Champion characteristics
Location (State) New South Wales 118  20(16.9%) 94 17 (18.1%)
Australian Capital Territory 5 (4.2%) 5(5.3%)
Victoria 20 (16.9%) 14 (14.9%)
Queensland 56 (47.5%) 43 (45.7%)
South Australia 8 (6.8%) 7 (7.4%)
Western Australia 7 (5.9%) 6 (6.4%)
Tasmania 1(0.8%) 1(1.1%)
Northern Territory 1 (0.8%) 1(1.1%)
Postcode SES @ Australian Percentile (1-100) 118 682((275) 94 69.9 (27.0)
State Percentile (1-100) 118 67.6(26.7) 94 69.3 (26.3)
Age (years) 116 429(11.0) 94 434(11.1)
Female Yes 116 88 (75.9%) 94 73 (77.7%)
Job classification Employee 116 53 (45.7%) 94 40 (42.6%)
Middle management 116 45 (38.8%) 94 38 (40.4%)
Upper management 116 18 (15.5%) 94 16 (17.0%)
Occupational Health and Safety Role (Yes) 116 76 (65.5%) 94 60 (63.8%)
Prior Workplace Health Promotion Training (Yes) 116 66 (56.9%) 94 55 (58.5%)
Prior Workplace Health Promotion Experience (Yes) 116 42 (36.2%) 94 32 (34.0%)
Referred to BeUpstanding by ... (multiples apply)
Article / Publication / Newsletter 116 16 (13.8%) 94 13(13.8%)
Internet / Website 116 28 (24.1%) 94 20 (21.3%)
Seminar / Presentation / Conference 116 15(12.9%) 94 14 (14.9%)
Social Media / TV / Radio 116 4 (3.4%) 94 3(3.2%)
Colleague 116 38(32.8%) 94 31 (33.0%)
Other word of mouth 116 13(11.2%) 94 12 (12.8%)
General Workplace 116 1 (0.9%) 94 1(1.1%)
Health & Safety Organisation 116 2(1.7%) 94 2 (2.1%)
Email 116 1(0.9%) 94 1(1.1%)
Other source 116 5 (4.3%) 94 4 (4.3%)
Team characteristics
Team Size © 94 294 (32.1) 94 294 (32.1)
Team Size Category 1-10 94 30 (31.9%) 94 30 (31.9%)
11-20 94 27 (28.7%) 94 27 (28.7%)
>20 94 37 (39.4%) 94 37 (39.4%)
Current participation in other workplace health promotion program (Yes) 116 31(26.7%) 94 23 (24.5%)
Interest in Health © (1-5) 116 34(0.7) 94 34(0.7)
Motivation to Sit Less © (1-5) 116 3.1(0.7) 94 3.2(0.7)
Stress © (1-5) 116 3.3(06) 94 3.2(0.5)
Regional/remote staff included (Yes) d 116 41 (35.3%) 94 32 (34.0%)
Call-centre staff included (Yes) © 118  6(5.1%) 94 6 (6.4%)
Main Location (State) f New South Wales 103 20(19.4%) 94 17 (18.1%)
Australian Capital Territory 5 (4.9%) 5(5.3%)
Victoria 17 (16.5%) 14 (14.9%)
Queensland 46 (44.7%) 43 (45.7%)
South Australia 7 (6.8%) 7 (7.4%)
Western Australia 6 (5.8%) 6 (6.4%)
Tasmania 1(1.0%) 1(1.1%)
Northern Territory 1(1.0%) 1(1.1%)

Workplace or organisation
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Table 1 (continued)
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Characteristic

Category / (units or range)

All trial participants

Champions leading

teams only
n M(SD) or n(%) M(SD) or n(%)
Champion characteristics
Organisation Size Small (< 20) 118 1(9.3%) 94 1(11.7%)
Medium (20-199) ( 4.4%) 3(13.8%)
Large (200-1999) 4 (28.8%) 4 (25.5%)
Very large (2000+) (47 5%) 46 (48.9%)
Small-medium enterprise Yes 118 28 (23.7%) 94 24 (25.5%)
Sector Public 118 62 (52.5%) 94 8 (51.1%)
Non-profit ( 6.1%) 4 (14.9%)
Private 7 (31.4%) 2 (34.0%)
Blue-collar workplace 9 Yes 118 40 (33.9%) 94 33 (35.1%)
COVID-19 impact h None 118 6(5.1%) 94 6 (6.4%)
General 66 (55.9%) 53 (56.4%)
High 46 (39.0%) 35 (37.2%)
Organisational readiness ' 3.8(0.6) 3.8(0.6)
Context (1-5) 99 3.8(0.6) 94 0.6)
Change effort 0-1) 100 04(04) 94 0.4 (04)
Change efficacy (1-5) 116 4.1 (0.5) 94 .1(0.5)
Main industry of organisation’ Administrative and Support Services 118 6 (5.1%) 94 (6 49%)
Agriculture / Forestry and Fishing 4 (3.4%) 2(2.1%)
Construction 6 (5.1%) 6 (6.4%)
Education and Training 6 (5.1%) 6 (6.4%)
Electricity / Gas / Water and Waste Services 8 (6.8%) 7 (7.4%)
Financial and Insurance Services 4 (3.4%) 3(3.2%)
Health Care and Social Assistance 29 (24.6%) 20 (21.3%)
Manufacturing 9 (7.6%) 8(8.5%)
Other Services 8 (6.8%) 8 (8.5%)
Professional / Scientific and Technical Services 22 (18.6%) 16 (17.0%)
Public Administration and Safety 7 (5.9%) 6 (6.4%)
Retail Trade 2 (1.7%) 2 (2.1%)
Transport / Postal and Warehousing 7 (5.9%) 4 (4.3%)

Characteristics of organisations, workplaces, and teams were collected from as many of the champions as possible and linked to each team mostly by using data
from the team'’s primary champion, or if unavailable, from another co-champion for the team, an overseer with knowledge of all the teams, or any other suitable
respondent from that workplace

2 SES=Socioeconomic Status (postal area level Index of Relative Economic Advantage and Disadvantage in national and state percentiles) [58].

b estimated by champions, and periodically updated by project staff during implementation checks as champions evolved their concept of who their team would be
€ champion perception when signing up of team’s current level (1=worst response to 5=best response)

4 some or all of the team were in regional or remote work locations as reported by champions or ascertained from staff or champion workplace postcodes

€ some or all of the team were call-centre staff according to the champion

fthe primary state in which the team is located, calculated from champion and staff-reported workplace postcodes

9 classified from the reported industry, or by champion report of a blue-collar workplace where the industry was mixed

P those participating prior to COVID-19 were treated as no impact. General impact (e.g., working from home) was assigned where there was no evidence of a
high impact (decided subjectively). Severe impacts (e.g., job losses, shutdown of core business) reported by the champion, an impact strong enough to prevent
participation, being located in Victoria where extended lockdowns occurred, or being part of sectors hard hit delivering healthcare or COVID-19 response schemes
all qualified as high impact

"higher scores are beneficial [59]

J main industry of the organisation according to the 19 standard ANZIC categories [38]

Teams were recruited from every priority sector: 48
teams (51.1%) from the public sector; 24 teams (25.5%)
from small-medium enterprises (11 (11.75%) small busi-
ness); 33 teams (35.1%) from blue-collar workplaces; 32
teams (34.0%) with regional staff; and, six teams with
call-centre staff (6.4%). Team size was highly varied and

averaged 29.4 (SD=32.1) members. Overall, 13 of the
19 standard industry classifications in Australia [38]
had some representation in the trial. The most common
industry of the organisations of participating teams was
Health Care and Social Assistance (=16, 17.0%) and
Professional / Technical and Scientific Services (n=16,
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17.0%). Teams were recruited from every state and ter-
ritory of Australia and were predominantly located in
Queensland (n=43, 45.7%). Champions’ work locations
varied widely in socioeconomic status, with a mean (SD)
state percentile of 67.6 (26.7) in terms of socioeconomic
index of advantage and disadvantage. Champions had a
mean (SD) age of 42.9 (11.0) years. Many were female
(75.9%), in middle (38.8%) or senior (15.5%) manage-
ment, had a health and safety role (65.5%), and workplace

Table 2 Characteristics of participating staff (n=2228)

Characteristic (Unit or range) / n Mean (SD)
category or n(%)?
Age (years) 2004 429(114)
Work hours (hours per week) 2043 38.2(9.0)
Pre-program (days per week) 1768 3122
exercise ©
Meeting recom- No <5 days per week 1768 1286 (72.7%)
mendations ” Yes, > 5 days per week 482 (27.3%)
Post-program (days per week) 709 352.1)
exercise ®
Meeting recom- No, <5 days per week 709 469 (66.1%)
mendations ° Yes, > 5 days per week 240 (33.9%)
Body Mass Index <25 kg/m? 1705 771 (45.2%)
(BMI) ©
25-<30 kg/m? 561 (32.9%)
>30 kg/m? 373 (21.9%)
Female No 2131 745 (35.0%)
Yes 1386 (65.0%)
Non-English speak- No 2015 1674 (83.1%)
ing background Yes 341 (16.9%)
Full-time No 2043 365 (17.9%)
employment Yes 1678 (82.1%)
Education High school or less 2024 191 (9.4%)
TAFE/Trade certificate/ 530 (26.2%)
Diploma
University or other 1303 (64.4%)
tertiary
Job classification Employee 2043 1399 (68.5%)
Middle 167
management (8.2%)
Upper 477
management (23.3%)
Job category skill 1 (most skill / training) 2043 1028 (50.3%)
level ¢ 2 266 (13.0%)
3 505 (24.7%)
4 56 (2.7%)
5 (least skill / training) 188 (9.2%)
Shift worker No 2043 2001 (97.9%)
Yes 42 (2.1%)

@ Mean SD corrected for clustering using linearized variance (STATA survey

commands)

® Number of days per week exercised for at least 30 min (0-7) [60] and meeting
national guidelines (=5 v<5 days)

€ Excludes invalid responses (truncated to plausible range of 15 to 50) [61]

d Australian Standard Classification of Occupations (ASCO: 1 most to 5 least

skilled) [36]
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health promotion training (56.9%). Less than half (36.2%)
had prior experience delivering workplace health promo-
tion programs.

Additional File 5 shows the odds of participation
(adopting the program) by these characteristics. Signifi-
cant predictors included location (p<0.001, with highest
participation in Queensland, and lowest participation in
WA/NT/TAS), sector (p=0.001, with highest participa-
tion by public followed by non-profit then private sec-
tor), and COVID-19 impact level (p<0.001, with highest
participation in high followed by general followed by no
impact). Predictors significantly associated with lower
odds of participation were: having an occupational health
and safety role (0.60, 95% CI: 0.39, 0.91); inclusion of
call centre staff (0.38, 95%CI: 0.16, 0.89); small-medium
enterprise (0.50, 95%CI: 0.32, 0.79); and, hearing of the
program through an article/publication/newsletter (0.56,
95% CI: 0.32, 0.98). Predictors significantly associated
with higher odds of participation were: hearing of the
program through a seminar/presentation/conference
(1.97, 95%CI: 1.07, 3.64) or a colleague (2.29, 95%CI: 1.48,
3.52); and, higher organisational readiness (1.52, 95% CI:
1.09, 2.12 per unit change efficacy). Mutually adjusted,
the only independent predictors retained at p<0.2 were
state (x> [4]=9.18, p=0.057), COVID-19 impact level (x
[2]=8.82, p=0.012), hearing of the program through sem-
inar/presentation/conference (OR=1.87. 95% CI: 0.82,
4.29, p=0.139), and organisational readiness (OR=1.62
per unit context score, 95% CI: 1.03, 2.57, p=0.039).

Reach outcomes

Based on estimates from participating champions, the
program reached 2761 staff in the trial, with 2248 able to
be verified via responding to at least the identifier ques-
tions in one or both staff surveys. Staff were on average
(mean (SD)) aged 42.9 (11.4) years, worked 38.2 (9.0)
hours per week, and exercised for 3.1 (2.2) days per week
prior to BeUpstanding, with 27.3% of staff meeting the
recommended five or more days of exercise per week
(Table 2). More than half of staff were female (65.0%),
in full-time employment (82.1%), university educated
(64.4%), non-managerial employees (68.5%), and in the
highest occupational skill category (50.3%). A very small
minority were shift-workers (2.1%), and 16.9% of staff
were from a non-English speaking background.

Implementation outcomes

The champions had completed all core steps for most of
the participating teams (72.4%) and most of the complet-
ing teams (76.4%). The steps with the lowest completion
rates were the workplace audit, strategy selection, and
the program completion survey (Table 3). During their
planning stage implementation check-in calls, shortly
after selecting their team strategies, 80 champions
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Table 3 Completion of core steps for all participating teams
(n=94) and completing teams (n=89) by one or more
champion(s) for that team

Core program steps Allteams  Complet-
n (%) ing teams

n (%)

- Pre-program staff survey 94 (100.0%) 89
(100.0%)

- Workplace audit 71(755%) 71 (79.8%)

- Staff information and consultation session 94 (100.0%) 89

(e.g., workshop) (100.0%)

- Strategy selection 73 (77.7%) 78 (87.6%)

- Program promotion via posters and/or 94 (100.0%) 89

emails (100.0%)

- Post-program staff survey 94 (100.0%) 89
(100.0%)

- Program completion survey 80 (85.1%) 79 (88.8%)

Number of core steps completed (out of 7)

7 68 (72.3%) 68 (76.4%)

6 17 (18.1%) 16 (18.0%)

5 9 (9.5%) 5(5.6%)

<5 0(0.0%) 0 (0.0%)

? The workplace audit mostly asked about the workplace in general and was
considered completed if it was completed by any champion for the workplace

Table 4 Post-program costs reported by the champion (n=72
champions)
Total costs reported

Costs per team member

Cost n (%) Cost n (%)

50 52 (72.2%) S0 52 (72.2%)
<$100 7 (9.7%) >$0-$5 7 (9.7%)
$100-$499 1(1.4%) >$5-$25 4 (5.6%)
$500-$999 1(1.4%) >$25-$50 2(2.8%)
$1000-$1499 4 (5.6%) >$50-$100 2 (2.8%)
$1500-$1999 1(1.4%) $133 1(1.4%)
$2000-52499 3 (4.2%) $250 1(1.4%)
$7000 1(1.4%) $318 1(1.4%)
$10,500 1(1.4%) $1500 1 (1.4%)

reported on any costs they had incurred or expected to
incur in order to support or enact their team strategies.
In total, 35 cost items were reported, the most common
of which was sit-stand desks or similar (#=14). Other
costs included: accessories to assist with standing at
the desk (Bluetooth headsets (n=3); anti-fatigue mats
(n=1)), aids for prompting (reminder/lockout software
(n=4); timer (n=1)), enhancements to communal areas
(standing benches/tables (n=3); communal bins (n=1)),
equipment (n=2) and subscriptions (n=1) for physical
activity at work; and, miscellaneous other (pedometers
(n=1); undescribed equipment (1#=2); sporting goods
gift cards (n=1)). In the program completion survey,
72 champions reported what was spent in total to run
the program for their team, with the majority reporting
spending $0 (n=52, 72.2%, Table 4). Sit-stand desks had
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been purchased for every team where the amount spent
was >$1000.

Effectiveness outcomes

Outcomes targeted by the intervention

Baseline levels of the staff-reported program outcomes
and their changes over the program are shown in Table 5.
The main models adjusted for characteristics that might
differ between those providing data at post- and pre-
program surveys, based on participation in the post-pro-
gram evaluation by the team (Additional File 6) or staff
member (Additional File 7). These models (Fig. 2) indi-
cated significant improvements in all outcomes directly
targeted by the program: the primary outcome (self-
reported work sitting); work standing and moving; the
extent to which sitting was accumulated in prolonged
bouts; the alignment between preferred and actual sit-
ting, standing and moving at work; and, all measures of
workplace culture. The magnitude of these effects on
average were mostly small-to-moderate, with the small-
est effects seen for moving, moving alignment, and
perceived control over sitting. Workplaces varied signifi-
cantly in their changes in activity at work and sitting in
prolonged bouts, with tests for random slopes reaching
statistical significance (Additional File 8).

Conclusions regarding workplace behaviours from the
main adjusted models were mostly robust to modelling
choices, except that moving results strengthened slightly
and became significant in adjusted models and then fur-
ther strengthened with imputation. Results concern-
ing culture were unaffected by statistical adjustment but
were sensitive to missing data handling, whereas results
from imputation models were often weaker and some-
times no longer statistically significant. Excluding the
pre-program surveys that had been collected after the
program commenced had no meaningful impact on find-
ings (Additional File 9).

Other outcomes

Of the 13 outcomes concerning work productivity and
health, significant improvements were seen in self-rated
job performance, job satisfaction, energy, self-rated
physical health, and musculoskeletal discomfort in the
upper body, lower back, and lower body, with improve-
ments ranging in magnitude from very small to small
(Fig. 2; Table 5). Other changes were consistently all very
small, and not statistically significant. Random slopes
tests were not statistically significant for any of these
outcomes (Additional File 8). Findings were similar to
those from unadjusted models, except that adjustment
brought results for engagement even closer to the null
and the previously significant change in self-rated psy-
chological health became borderline significant. There
were no meaningful changes in outcomes excluding late
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Table 5 Changes in staff-reported main outcomes pre to post BeUpstanding program (k=82 workplaces)

Outcome Pre-program  Unadjusted Adjusted P Adjusted ® & multiply
imputed €
M (SD) n Change (95% p n Change (95% p n Change P
ql) Cl) (95% CI)

Outcomes targeted by the intervention

Activity as % of workday 9

Sitting de 783(17.9) 2131 -76(-9.1,-6.1) <0.001 2043 -8.1(-9.7,-6.5) <0.001 2248 -7.7(-96,-5.8) <0.001
Standing ¢f 10.7 (11.1) 2131 50(3,6.7) <0001 2043 59(38,7.9) <0001 2248 63(43,83) <0001
Moving df 11.0(10.5) 2131 08(-0.2,1.8) 0.109 2043 13(0.1,24) 0.032 2248 3.1(2.1,4.1) <0.001
% of sitting in prolonged bouts  65.8 (24.5) 2130 -9.1(-11.0,-7.1) <0.001 2042 -93(-11.2,-73) <0.001 2248 -9.0(-11.2, <0.001
dh 67)
Activity preference alignment !
Sitting 153.1 (84.0) 2091 -34.3(-40.7, <0001 2043 -33.7(-40.2, <0001 2248 -30.7 (-37.6, <0.001
-27.8) -27.1) -239)
Standing 90.3 (62.6) 2091 -17.6(-22.5, <0.001 2043 -173(-222, <0.001 2248 -148(-218, <0.001
-12.6) -12.3) -7.8)
Moving 70.8 (60.6) 2091 -10.7 (-154, <0.001 2043 -103(-15.1, <0.001 2248 -69(-127, 0.023
-6.0) -5.6) -1.0)
Perceptions of culture (0-4)’
Overall culture score 26(0.8) 2092 037(0.31,043) <0001 2043 037(0.30,043) <0001 2248 0.34(0.28, <0001
0.40)
Perceived control over sitting € 2.6 (1.1) 2092 0.23(0.16,030) <0.001 2043 0.23(0.15,030) <0.001 2248 0.06 (-0.02, 0.136
0.13)
Organisation supports choices ¢ 2.7 (1.0) 2092 0.36(0.30,043) <0.001 2043 0.36(0.30,043) <0.001 2248 0.15(0.09, <0.001
0.21)
Organisation supports moving 2.9 (0.9) 2092 0.28(0.21,035) <0.001 2043 0.27(0.20,0.34) <0.001 2248 0.05(-0.02, 0.159
0.13)
Role modelling 2.1 (1.0 2092 047(0.38,0.55) <0.001 2043 046(038,055 <0001 2248 0.33(0.25, <0.001
042)
Supportive culture 25(1.0) 2092 047(0.39,055) <0.001 2043 047(0.38,0.55) <0001 2248 0.28(0.20, <0.001
0.36)
Other outcomes
Feeling part of a team (0-4) ¢ 26(1.0) 2043 0.02 (-0.06, 0.633 2043 0.01(-0.07, 0.869 2248 -0.05(-0.13, 0.296
0.10) 0.09) 0.04)
Feeling engaged (0-4) ¢ 2.5(0.9) 2043 0.05(-0.02, 0.173 2043 0.03 (-0.04, 0368 2248 -0.04(-0.13, 0.383
0.12) 0.11) 0.05)
Productivity and Health 2043 0.10(0.02,0.17) 0.012
Self-rated job performance 55(1.0) 2043 0.09(0.01,0.18) 0.027 2043 0.09(0.01,0.16) 0.019 2248 -0.07 (-0.16, 0.148
(1-7)¢! 0.03)
Job satisfaction (1-7) &™ 51(1.2) 2043 0.00(0.00,0.00) 0.923 2043 0.09(0.00,0.17) 0.047 2248 -0.01 (-0.10, 0.733
0.07)
Sick Days past 28 days (0-28) 7 06(19) 2043 0.03 (-0.06, 0.573 2043 0.00(0.00,0.00) 0.923 2248 -0.14 (-0.51, 0.441
0.12) 0.23)
Stress (0-4) © 1.7.(1.1) 2043 0.13(0.08,0.18) <0.001 2043 0.03 (-0.06, 0.507 2248 0.06 (-0.02, 0.169
0.12) 0.14)
Energy score (0-4) © 2.1(0.7) 2043 0.02 (-0.05, 0.558 2043 0.12(0.07,0.18) <0.001 2248 0.10(0.06, <0.001
0.10) 0.14)
Creativity (0-4) © 1.6 (1.0) 2043 0.02 (-0.06, 0.633 2043 0.01 (-0.07, 0.864 2248 0.05 (-0.01, 0.093
0.10) 0.08) 0.12)
Self-rated health (0-100) P
Psychological 22(1.0) 2043 0.07 (0.00,0.14) 0.038 2043 0.07(0.00,0.14) 0.054 2248 0.04 (-0.03, 0222
0.11)
Physical 20(1.0) 2043 0.12(0.05,0.18) <0.001 2043 0.12(0.050.18) <0.001 2248 0.07(0.00, 0.044
0.14)

Musculoskeletal discomfort (0-100) 9

Upper body 4.7 (3.0) 2043 -0.55(-0.78, <0.001 2043 -0.54(-0.76, <0.001 2248 -0.35(-0.58, 0.003
-0.33) -0.31) -0.13)




Healy et al. International Journal of Behavioral Nutrition and Physical Activity

Table 5 (continued)
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Outcome Pre-program  Unadjusted Adjusted ® Adjusted ® & multiply
imputed €
M (SD) n Change (95% n Change (95% p n Change P

cl) Cl) (95% CI)

Outcomes targeted by the intervention

Lower back 39(3.0) 2043 -0.60(-0.84, <0.001 2043 -0.58(-0.82, <0.001 2248 -037(-068,  0.020
-0.37) -0.34) -0.06)

Lower body 38(3.1) 2043 -0.37 (-0.60, 0.002 2043 -0.36 (-0.59, 0.003 2248 -0.12 (-0.37, 0323
-0.13) -0.12) 0.13)

2 Estimated from linear mixed models, with random intercepts for workplace, and staff (nested within workplace). Reports M and SD with linearized variance to
correct for workplace clustering, and contrasts of marginal means. Expressions used for transformed outcomes

b Adjusts for variables that may be imbalanced across pre- and post-program respondents: p<0.2 predictors of team participation in post-program surveys
(Additional File 6); p<0.2 predictors of staff participation in post-program only versus pre-program only surveys (Additional File 7) using only one variable for
concepts measured in multiple ways (organisational readiness, location, and postcode SES). Models adjusted for: small-medium enterprise (yes/no); regional staff
(yes/no); inclusion of call-centre staff (yes/no); Champion Occupational Health & Safety role (yes/no); COVID-19 impact level (none/general/high); public sector (yes/
no); organisational readiness (context score); Champion age (years); full-time employment (yes/no); Job category skill [1-5]; team health interest level (0-4); Postcode

SES

€ Missing data multiply imputed by chained equations (STATA) with m=20 imputations

4 Model also includes random slopes for workplace, as likelihood ratio test supported random slopes over random intercept models at p<0.05 (Additional File 8)

€ Inverse log transformed as In(1+maximum value - variable)

fLog transformed as In(variable) for positive or In (variable +0.001) for non-negative variables

9 Occupational Sitting and Physical Activity Questionnaire [34].

P Percentage of their sitting that staff estimate is accrued by sitting for 30+ minutes continuously: 0-100; [62]

i Absolute difference between desired and self-reported percentage (0=perfect alignment; 100=complete misalignment) [22]

J0-4; [19] higher=better

kSingle item (0-4; higher=better)

'Single item; [63] 1-7; higher=better;

™ Single item; [64] 1-7; higher=Dbetter;

" Sick days in last four weeks (0-28 days; lower=better); [65]
° 0-4 with higher=better; note: energy is mean of 3 items

P Self-rated physical and psychological health (0=poor; 4=excellent); higher=better [66, 67].

9 Musculoskeletal discomfort experienced over the last week (0=no discomfort; 10=severe discomfort); [68, 69]

pre-program surveys (Additional File 9). Many findings,
especially for work-related and productivity outcomes,
were highly sensitive to missing data, where multiple
imputation results only indicated significant changes (all
improvements) in energy, self-rated physical health, and
musculoskeletal discomfort in the upper body and lower
back, all of which were somewhat smaller than they had
been in the evaluable case analyses. In imputed models,
effects for lower body discomfort were somewhat attenu-
ated in magnitude and no longer statistically significant,
while effects for estimates of changes in self-rated job
performance and job satisfaction were completely attenu-
ated. Effect sizes became further away from the null for
sick days, stress, and creativity, but remained very small
and did not reach statistical significance.

Priority sectors

The changes in the primary outcome (work sitting) over-
all amounted on average to -38.5 (-46.0, -31.0) min/8 h
for the trial in general. Changes were mostly also pres-
ent within each of the priority sectors: -28.2 (-39.7 to
-16.6) min/8-h in small-medium enterprises (based on 24
workplaces and 496 staff); -35.8 (-49.4 to -22.1) min/8-h

in blue-collar workplaces (based on 26 workplaces and
772 staff), -41.7 (-52.5 to -31.0) min/8-h in public-sec-
tor workplaces (based on 40 workplaces and 954 staff);
and, -45.2 (-60.0 to -30.3) min/8-h in teams that included
regional staff (based on 26 workplaces and 626 staff).
Changes in the teams that included call-centre staff were
—46.3 (-126.4 to 33.9) min/8-h and did not reach statis-
tical significance with the small sample of 3 workplaces
and 97 staff.

Adverse events and staff perceptions of the program

Most (n=604, 96.0%) of the 629 staff responding to the
staff follow-up surveys did not experience any adverse
events. Only 7 staff (1.1%) reported an adverse event
that was confirmed by research staff, with six of these
(1.0%) potentially being attributable to the study, and
a further 18 staff (2.9%) reported that they experienced
some adverse event that could not be verified as they
did not describe it. The six events that could have arisen
from program participation were: new or exacerbation of
musculoskeletal pain or injury (n=4), specifically to the
hip from standing propped on a stool, to the back from
“overdoing things’, plantar fasciitis, and lower leg and
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Change (95%CIl) in outcomes from pre to post program

Change (95% Cl) in units, p

Sitting, % of workday F.—| -8.1 (-9.7, -6.5) p<0.001
Standing, % of workday ‘ I—.—I 5.9 (3.8, 7.9) p<0.001
Moving, % of workday I—O*I 1.3 (0.1, 2.4) p=0.032
% of sitting in prolonged bouts, % o+ -9.3 (-11.2,-7.3) <0.001
Sitting preference alignment (absolute), % l-0-| -33.7 (-40.2, -27.1) p<0.001
Standing preference alignment (absolute), % : I-.-I -17.3 (-22.2,-12.3) p<0.001
Moving preference alignment (absolute), % I-.-I -10.3 (-15.1, -5.6) p<0.001
Culture score (0-4) I-Q-| 0.37 (0.30, 0.43) p<0.001
Culture - control over sitting (0-4) |-.-| 0.23 (0.15, 0.30) p<0.001
Culture - organisation supports choices (0-4) HOH 0.36 (0.30, 0.43) p<0.001
Culture - organisation supports moving (0-4) I-.-I 0.27 (0.20, 0.34) p<0.001
Culture - role modelling (0-4) I-Q-I 0.46 (0.38, 0.55) p<0.001
Culture - supportive culture (0-4) I-0-| 0.47 (0.38, 0.55) p<0.001
Part of a team (0-4) : VI: : 0.01 (-0.07,0.09) p=0.869
Engaged (0-4) 0.03 (-0.04,0.11) p=0.368
Self-rated Job Performance (0-7) I-Q-I 0.09 (0.01, 0.16) p=0.019
Job Satisfaction (0-7) al 0.09 (0.00, 0.17) p=0.047
Sick Days past 28 days (0-28) L 0.00 (0.00, 0.00) p=0.923
Stressed (0-4) 0.03 (-0.06, 0.12) p=0.507
Energy score (0-4) : O 0.12 (0.07, 0.18) p<0.001
Creativity (0-4) L 0.01 (-0.07, 0.08) p=0.864
Self-rated Psychological Health (0-4) S FSE 0.07 (-0.00, 0.14) p=0.054
Self-rated Physical Health (0-4) I-.-l 0.12 (0.05, 0.18) p<0.001
Upper body discomfort (0-100) |-o-| 10.54 (:0.76, 0.31) p<0.001
Lower back discomfort (0-100) |-o-| 10.58 (.0.82, -0.34) p<0.001
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Fig. 2 Change in staff-reported outcomes from pre to post BeUpstanding intervention

lower back pain; and, adverse work impacts (n=2), spe-
cifically feeling guilty about leaving the desk (#=1) and
feeling followed by their supervisor (n=1).

The majority of staff reported positive impacts on out-
comes targeted directly by BeUpstanding (culture, knowl-
edge, attitudes, awareness), with few reporting negative
impacts (Fig. 3). Staff provided more mixed responses in

relation to the impact of the program on activity outside
work, with very few staff (n=11, 1.7%) perceiving a nega-
tive impact and the rest of the staff being almost equally
divided between perceiving a negligible impact (51.1%)
or a positive impact (47.2%).
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Culture in work team around sitting, standing and moving

Knowledge of the benefits of sitting less

Attitudes towards sitting, standing and moving

Awareness of sitting behaviour

Activity outside of work R m N 51.1
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Fig. 3 Staff perceptions of the impact of the BeUpstanding program (n=654)

Program satisfaction

Staff (n=654) reported on their satisfaction with the
program. Excluding those who indicated they were not
aware of BeUpstanding or responded not applicable
(n=35), most staff (n=477, 77.1%) indicated they enjoyed
BeUpstanding, some were uncertain (n=115, 18.6%), and
a minority of staff said they did not enjoy participating
(n=27, 4.4%). Champions also reported on their satis-
faction with the program in post-completion surveys
(n=72). When asked whether the program met expecta-
tions, most said yes (n=57, 79.2%) or somewhat (n=13,
18.1%) and only two (2.8%) said no. Similarly, most said
they would (n=63, 87.5%) or maybe would (#=8, 11.1%)
recommend the program and only one said they would
not (1.4%). As per the group in general, high satisfaction
with the program among staff and champions was seen in
each of the key sectors (Additional File 10).

Maintenance intentions

The 8-week BeUpstanding program was completed
by 89 of the 94 teams that were part of the trial. Upon
completion, project staff were able to contact 70 of their
team champions and ask about their planned next steps
concerning BeUpstanding. Most responses to the open-
ended question indicated the champions intended to
continue the program (n=59, 84.3%) or repeat it (n=8,
11.4%), while very few indicated that the champion
intended to stop or pause the program (n=1, 1.4%),
including to restart it with different staff (n=1, 1.4%),
and one champion intended to check with management
(n=1, 1.4%).

0/,

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Positive ONegligible MNegative

Discussion

This study reports the main outcomes, covering the
five dimensions of the RE-AIM framework, of the first
national implementation trial of a workplace health pro-
motion initiative specifically supporting teams of desk-
based workers to sit less and move more (BeUpstanding).
This trial was the fourth phase in the research-to-practice
translation process from an intervention that had dem-
onstrated effectiveness in the context of a cluster ran-
domised controlled trial [14].

Adoption and reach

While there was interest in the program more broadly,
with over 600 organisations unlocking the toolkit dur-
ing the trial period, adoption of the program as part of
the research trial was more modest, with approximately
half of eligible workplaces running the program. This
needs to be understood in the context of the BeUpstand-
ing program being available for free online without par-
ticipation in the trial, and two significant emergencies
in Australia that occurred during the trial’s recruitment
period, specifically the COVID-19 pandemic and the
2019-20 bushfires. Reported reasons for not adopting the
program were mostly regarding it being a difficult time
in the organisation (e.g., availability of personnel) or lack
of interest in the research trial. Only rarely did with-
drawal occur after initial consent due to an issue with
the program. This level of adoption was not dissimilar
to that reported by the Stand & Move at Work interven-
tion (65%), noting these workplaces were directly invited
to participate in that trial, while reach in BeUpstand-
ing (~81%) was higher than for Stand & Move (~58%),
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potentially reflecting the lower requirements from staff of
BeUpstanding [39]. As might be expected, a higher level
of organisational readiness, specifically change efficacy,
was significantly associated with higher odds of adoption
into the trial while conversely having an occupational
health and safety role was associated with lower odds
of adoption. One interpretation (among many) is that
champions who do not feel their workplace is well placed
to run the program may require additional supports
(beyond what was provided in the implementation trial)
to adopt the program, while conversely those in occupa-
tional health and safety roles may have felt confident to
run the program independently outside of the trial con-
text without support. Other reasons could include that
occupational health and safety staff had competing prior-
ities especially in the COVID-19 pandemic, and unready
workplaces may have wanted to avoid the oversight of a
trial.

Workplaces and staff took part from every partner-
identified priority sector, from every Australian state and
territory (including rural/regional locations), from 13 of
19 ANZIC industries [38], and with diverse workplace
and worker characteristics. Some groups were easier to
reach than others, with limited participation from shift
workers, from those not in fulltime employment, and
with lower-skilled occupations. While this may align with
our specific focus on desk-based workers, it is impor-
tant in future research to understand how this program
and others like it may work in these groups, as well as
other underrepresented or untested key populations,
such as people with disabilities. Adoption was signifi-
cantly lower for workplaces outside the public sector, of
small-medium size, and especially in teams that included
call-centre staff (despite deliberate recruitment efforts).
Staff in call centres or contact centres generally have
higher rates of sedentary time than general office workers
[40], but typically also have reduced autonomy to break
up their sedentary time due to their job tasks and job
demands [41]. In line with previous recommendations
[42], it will be important to work with relevant stakehold-
ers to co-design appropriate approaches for this particu-
lar setting.

Implementation

Champions were provided automated feedback via the
toolkit that was engaging and meaningful and had a
streamlined online user experience that highlighted the
core components. As part of the trial, they also received
support from the research team at key stages: all fac-
tors that had been added and optimised based on learn-
ings from the version used by the early adopters [21]. In
the previous phase of this research-to-practice transla-
tion (Phase 3), the seven core steps were completed for
only 5% of teams, due in part to retention and in part to
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progressing through without completing core steps [20].
These modifications appear to have resulted in a much
more complete implementation of the program, with
most teams (>72%) completing all seven core steps, and
none completing fewer than five. This level of implemen-
tation of core components is higher than reported in the
Smart Work and Life trial (which targeted sitting less and
moving more in and out of the workplace), where less
than 45% implemented all main intervention strategies
[43]. The relatively high level of program implementa-
tion achieved in the BeUpstanding trial is likely due to
the modifications applied from learnings from the early
adopters and the support provided by the health coaches
in the trial. Most workplaces implemented the program
in a no or low-cost manner, and only a minority spent
significant sums of money, usually on sit-stand worksta-
tions. Variations in implementation, including for teams
with a hybrid or fully remote workforce, will be explored
in detail in further papers.

Effectiveness

The program was significantly effective in relation to the
primary outcome (workplace sitting), behaviours and cul-
ture (which were the main targets of the program), and
also for some indicators of productivity, health and well-
being. The average decrease in self-reported work sitting
of -38.5 (95%CI -46.0 to -31.0) minutes per 8-hour work-
day appeared to have co-occurred mainly with increased
standing, and also a smaller amount of increased mov-
ing. Notably the extent of change strongly resembled the
average effect on sedentary behaviour of 38 min reduc-
tion per workday (95% CI -47.3 to -28.7) achieved by sed-
entary behaviour interventions in office workers (across
all intervention types combined) as reported by a recent
systematic review and meta-analysis of 24 studies [44].
Given the timing of the trial, and the substantial shift
to hybrid work resulting from the COVID-19 pandemic
[33], these findings also provide some evidence that
BeUpstanding is suitable for work from home and hybrid
work contexts. A pre-post design was required for feasi-
bility reasons, leaving open the possibility of other expla-
nations for changes over time, especially in light of the
pandemic. Notably however, the controlled studies that
informed the BeUpstanding program development had
not observed any meaningful degree of changes in con-
trol groups [14, 45, 46]. It is not likely that the pandemic
produced the improvements, considering COVID-19 saw
an increase in sedentary time and a reduction in physical
activity in desk workers [47], and the average change was
—43 min per 8-hour workday (—9.0%, 95% CI: — 12.0%
to —5.9%) in the pre-pandemic evaluation of the pro-
gram’s early adopters [20]. Future research could explore
the impacts of work from home status in the subset for
whom this data was collected.
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Findings concerning workplace sitting, other workplace
behaviours and workplace culture were robust to issues
of potentially selective evaluation, being largely unal-
tered in sensitivity analyses. Where selective participa-
tion may have been more of an issue was in gauging the
impact of the program on productivity and health, where
changes were typically smaller after accounting for miss-
ing data, but notably were still present for energy, self-
rated physical health, and upper body and lower back
musculoskeletal discomfort. The benefits seen to at least
some of the productivity and health indicators adds to
the growing evidence from field-based studies that inter-
ventions aimed at reducing workplace sedentary time,
particularly those where sedentary time is predominantly
replaced with standing, are not detrimental to indicators
of work performance [48]. The musculoskeletal findings
in particular add to the currently limited evidence base in
this area [17]. Although these reductions were small on
average, they are potentially important given that work-
related musculoskeletal disorders are the leading work
health and safety issue in Australia in terms of both fre-
quency and costs [49], and were not necessarily small for
all participants. Future detailed evaluation will explore
whether changes are possibly enhanced based on factors
such as pre-existing discomfort, and nuanced aspects of
the behaviour changes, such as the reallocation of sitting
to standing versus to moving, the prolonged or inter-
rupted nature of sedentary accumulation, and the spe-
cific behavioural strategies that were adopted.

A key goal of the implementation trial was to evaluate
effectiveness in not just overall but also within key sectors
identified a priori. [19] Here, significant improvements
in workplace sitting were seen within almost all sectoral
subgroups. The sole exception was that changes in teams
with call centre staff were substantial —46.3 min per
8-hour workday (95%CI: -126.4 to 33.9) but inconclusive
with wide confidence intervals as a consequence of only
three call centres participating in the evaluation. This
finding adds to a known paucity of evidence, as indicated
by a recent scoping review [50] that called for further evi-
dence on the effectiveness, acceptability and feasibility of
health-promoting interventions (including for addressing
sedentary behaviour) conducted in the call-centre set-
ting. Minimal adverse events were recorded and were of
mostly a similar nature (musculoskeletal) as have been
reported in similar programs [51, 52].

Satisfaction and maintenance intentions

Satisfaction was generally high for both staff and cham-
pions and most indicated they would participate again
in BeUpstanding. Similarly high levels of program sat-
isfaction have been reported in other workplace sit less
/ move more programs [53, 54], providing further sup-
port for the acceptability of addressing these behaviours
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in this setting [55]. Although further evidence is needed
[56], shifting culture may be the key for sustainable
change in workplace sedentary behaviour. The BeUp-
standing program heavily targeted culture, and sig-
nificantly improved many cultural aspects. Following
BeUpstanding, most champions intended to continue on
with the program, often also intending adaptation -- an
important feature of sustainable delivery [57]. Many par-
ticularly mentioned intentions to expand to either more
staff and/or embedding the program into standard prac-
tice, which is consistent with the intent of BeUpstanding.
Findings from the 12-month follow-up champions (to be
reported elsewhere), will provide further insights into
workplace changes following BeUpstanding.

Strengths and limitations

Strengths of the study include: the wide-ranging partici-
pation from workplaces across Australia and from a wide
variety of industries and all priority sectors identified
by the policy and practice partners; the data collection
across the RE-AIM framework, enabling understanding
of how the program is working in practice; and, the data
collection on a range of measures, including those rel-
evant to organisations (e.g., job satisfaction). Limitations
include the single-group evaluation design, which was
necessary for feasibility reasons, and the large workforce
turnover, reflective of the broader job mobility occurring
during this period [33]. To some extent this was mitigated
by combining longitudinal and repeated cross-sectional
designs, and using statistics that account for repeated
observations but do not require them. Staff could be
included in the evaluation whether they were part of the
team and participating in the evaluation in either one or
both evaluations. Another limitation was the measures
used are self-report, or proxy-reported by champions,
and both responses concerning the organisation, the pro-
gram, and the sending out of staff surveys all relied on the
workplace champions. While necessary for the scalable
online program, this does have significant potential for
measurement error and bias. Importantly, staff perspec-
tives were collected as well as the champion perspec-
tives, and many staff findings were robust to missing data
handling. Single-item or minimal item measures were
chosen where possible in order to minimise participant
burden in line with our preliminary work informing the
trial [21]. One possibility for better gauging the impact of
this program and others like it on productivity and health
is to continue the broad, brief evaluation model but add
optional evaluation tools with more detailed assess-
ments. These may have measurement properties more
suitable to detecting changes.
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Conclusion

Findings from this Australian national implementa-
tion trial found that the workplace champion-delivered
BeUpstanding program was effective in supporting teams
of desk-based workers to sit less and move more and in
creating a supportive culture for this change. It also dem-
onstrated that the program can be taken up and imple-
mented by a wide range of users from across Australia
and across industries. Learnings from the trial are being
used to inform the next iteration of the program (BeUp-
standing 2.0), which in turn will inform Phase 5 (sus-
tainability) of the research-to-practice process [12]. This
optimisation, which will be described in detail elsewhere,
is designed to enhance scalability, inclusivity and the user
experience.
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