The Formation of Physical Movement Habits within the Workplace

Description

Within industrialised societies, health-risk behaviours, such as high levels of sedentary
behaviour, have been identified as leading causes of disease-related preventable deaths
(Amler & Eddins, 1987; Conner & Norman, 2015; Mokdad et al., 2016; Noble, Paul, Turon, &
Oldmeadow, 2015; Nylander, 2016; Organization, 2015). With the increase in technology
and decrease in physically demanding jobs, high levels of sedentary behaviour and a general
disengagement in physical activity are major global health concerns (Borodulin, Laatikainen,
Juolevi, & Jousilahti, 2008; Brownson, Boehmer, & Luke, 2005; Bull et al., 2020; Kirk &
Rhodes, 2011; Matthews et al., 2008; Organization, 1998; Straker & Mathiassen, 2009). A
particular subset of the population at risk of these concerns are those working in highly
sedentary jobs, such as office workers. Office workers are at particularly high risk for
developing conditions related to sedentary behaviour (Emanuele, 2008; Hemingway,
Shipley, Stansfeld, & Marmot, 1997; Higham, 2019; Hitosugi, Niwa, & Takatsu, 2000; Loh &
Redd, 2008). Also, as office workers often spend a large proportion of their day engaging in
sedentary behaviour at work, the workplace has become an opportunistic environment for
targeting health-related behaviours (Dugdill, Brettle, Hulme, McCluskey, & Long, 2008; Parry
& Straker, 2013; Rhodes & De Bruijn, 2010; Salmon, Owen, Crawford, Bauman, & Sallis,
2003).

Social cognition theories, such as the Theory of Planned Behaviour (TPB —Ajzen, 1991), have
been applied widely to understand the determinants of sedentary behaviour and physical
activity (McEachan, Conner, Taylor, & Lawton, 2011; Prapavessis, Gaston, & Delesus, 2015).
Central to many of these models is the premise that intention, which is assumed to be
guided by conscious deliberation, is the most proximal predictor of behaviour, with the
stronger the intention the more likely the behaviour will be acted on (Ajzen, 1991; Armitage
& Conner, 2001; Hagger, Chatzisarantis, & Biddle, 2002; Hagger, Cheung, Ajzen, & Hamilton,
2022; Hamilton, van Dongen, & Hagger, 2020; McEachan et al., 2011; Symons Downs &
Hausenblas, 2005). However, it is well documented that the link between intention and
behaviour is not perfect and that there remains an intention-behaviour gap (Rhodes & de
Bruijn, 2013). More recently, literature has looked at incorporating constructs that underpin
nonconscious processes, such as habit and implicit attitudes, into models predicting
sedentary behaviour and physical activity and found these more automatic, nonconscious
constructs to be important contributors to behaviour (Brand & Ekkekakis, 2018; Conroy,
Maher, Elavsky, Hyde, & Doerksen, 2013; Gardner, de Bruijn, & Lally, 2011; Phipps, Hannan,
Rhodes, & Hamilton, 2021; Rhodes, 2021; Rollo, Gaston, & Prapavessis, 2016).

Habit is defined as a psychological construct that is dependent on associations forming
between consistent contextual cues and repeated behaviours (Hagger, 2019; Lally &
Gardner, 2013; Webb & de Bruin, 2020). A key feature of habitual actions is that they
require less cognitive processing in comparison to intentional behaviours, making the
behaviour more accessible to perform (Forster & Jostmann, 2015; Wood, 2017). By focusing
on forming habitual responses to cues within the environment that promote physical



movement (i.e., stairs), one can increase the amount of movement performed during the
day, thus limiting sedentary behaviour without taxing cognitive load (Hamilton, Fraser, &
Hannan, 2019). Furthermore, as simple behaviours are more conducive to habit formation,
they also require less time to reach habit plateau (Lally et al., 2010). As time constraints are
often an influencing factor for attrition in physical activity interventions, this structure offers
a unique method to counter this barrier (Dugdill et al., 2008; Malik, Blake, & Suggs, 2014;
Salmon et al., 2003).

Literature looking at developing interventions that are aimed at developing habits around
performing physical movement should focus on four key aspects: the target behaviour is
personally relevant; the target behaviour is considered a simple change to implement within
pre-existing practices; the target behaviour is realistic to action; and the target behaviour
can be monitored and assessed against behavioural goals (Gardner, Lally, & Rebar, 2020;
Gardner et al., 2014). Furthermore, when developing interventions, previous literature has
looked at implementation techniques, comparing internet-based to in person delivery
modes. While there appears to be advantages and disadvantages for each method, an
internet-based delivery mode offers potential methods for countering common barriers
associated with physical activity interventions, such as time constraints. As these barriers
contribute to poor attrition rates within physical activity interventions, online interventions
provide flexible delivery modes with the added opportunity to reach wider populations
(Cugelman, Thelwall, & Dawes, 2011; Wantland, Portillo, Holzemer, Slaughter, & McGhee,
2004).

Study Information

Hypotheses

The current study aims to develop an online habit-based intervention designed to reduce
sedentary behaviour within the workplace, using environmental cues to instigate simple
behavioural changes. Four hypotheses are preregistered for the current study. Based on
previous research, the primary objective is to test the effectiveness of the intervention on
limiting occupational sedentary behaviour and increasing occupational physical movement
habits within the workplace. It is hypothesised that reported occupational sedentary
behaviour will have a decrease (H1) and reported occupational physical movement will have
an increase (H2) across baseline (T1) and follow up points two weeks post baseline (T2) and
four weeks post baseline (T3) in comparison to those in the control group. It is further
expected that occupational physical movement habit will have an increase (H3) and
occupational sedentary behaviour will have a decrease (H4) across baseline (T1) and follow
up points two weeks post baseline (T2) and four weeks post baseline (T3).

Design Plan

Study type

Experiment - A researcher randomly assigns treatments to study subjects, this includes field
or lab experiments. This is also known as an intervention experiment and includes
randomized controlled trials.



Blinding

e For studies that involve human subjects, they will not know the treatment group to
which they have been assigned.

Is there any additional blinding in this study?
No response
Study design

The study is a 2 (condition / group) x 3 (time) mixed-model randomised control trial, where
participants are randomly assigned to an active control (education) arm or an experimental
(education and habit). The intervention is designed to reduce occupational sedentary
behaviour by forming habits towards occupational physical movement within the workplace
environment through the use of an online intervention. Condition is the between
participants variable and time (baseline, 2-week follow up, and 4-week follow up) is the
within participants variable.

Control Group. Participants in the control group are provided with an information sheet
adapted from the World Health Organisation recommendations on physical activity as well
as the Canadian guidelines on sedentary behaviour (Ross et al., 2020). The World Health
Organisation recommends adults should aim to do more than 150 minutes of moderate to
vigorous physical activity over the week (Bull et al., 2020). Canadian guidelines for sedentary
behaviour involve limiting sedentary time to eight hours or less and breaking up long
periods of sitting as often as possible, along with replacing sedentary behaviour with
additional physical activity (Ross et al., 2020). The information pertains to the risks of
increased sedentary behaviour and the health benefits of increased movement during the
day.

Intervention Group. Along with the information sheet, participants allocated to the
intervention group will be provided with a digital poster outlining the positive normative
beliefs of other office workers towards movement in the workplace. This poster is
developed based on previous literature (Hamilton et al., 2019) and guided by literature on
the social norms approach (Dempsey, McAlaney, & Bewick, 2018; McAlaney, Bewick, &
Hughes, 2011; Perkins, 1997, 2003; Prapavessis et al., 2015). Along with this poster,
participants are provided with the ‘10 Top Tips’ poster, which includes 10 simple behaviours
that can be performed within the workplace to increase movement during the day.
Participants are prompted to choose tips that they are confident they could perform and
write an action plan outlining where, when and how they intend to implement their chosen
tips, along with a coping plan of how they intend to overcome potential barriers to
behavioural production. Following this, participants will be asked to write an encouraging
statement to instigate their self-efficacy towards achieving their tips. Furthermore,
participants will be provided with a self-monitoring tick sheet that can be used to monitor
their behavioural progress. The intervention group is encouraged to print their action and
coping plans as reminders of their intentions and to email the self-monitoring tick sheet to
the first researcher at the end of each week.



Randomization

We will use simple randomization, where each participant will be randomly allocated to one
of the two groups. The randomization will be conducted by the Qualtrics randomizer feature
following completion of the pre-intervention survey. The Qualtrics randomizer operates
using a Mersenne Twister pseudorandom number generator which is seeded using a Unix
timestamp (in milliseconds). By nature of this method of random assignment, the sequence
will not be determined until the participant is assigned.

Sampling Plan

Existing Data

Registration prior to creation of data
Explanation of existing data

No response

Data collection procedures

Participants are recruited via the Griffith University email broadcast, University networks
and through social media advertisement. Participants are included if they are aged 18 years
or older; self-describe as having a highly sedentary job (i.e., sit for at least 75% of the
working day); and work full-time from either a commercial office, home office, or a
combination of the two. Participants are excluded if they self-describe as not wanting to
limit their sedentary behaviour at work.

Sample Size

Our target sample size at the 4-week follow-up is 180. To allow for 25% attrition, we will
attempt to recruit 226 participants at baseline (T1).

Sample size rationale

To test intervention effects, there is an intended recruitment of 226 participants. Based on
previous research in this field and ongoing research within this population group (Andersen
et al., 2013), it is anticipated that there will be approximately a 25% attrition over the four
weeks of follow-up for reasons such as changes in job status, vacancy and failure to
complete questionnaires. A total sample of approximately 180 completing participants
(90/group) is required to detect a medium effect in habit development towards
occupational physical movement. This sample was calculated by a power analysis using
WebPower program (Zhang & Yuan, 2018). Significance level (alpha) was established at 0.05
to avoid a Type 1 error and effect size was determined at f = .35. This means that for a 95%
chance of detecting a significant intervention effect at a four-week follow-up, approximately
90 participants are needed in each group.

Variables

Manipulated variables



Habit in relation to the target behaviour of limiting occupational sedentary behaviour and
increasing occupational physical movement as part of the daily work routine will be
manipulated in the intervention. Participants will be asked to complete measures of social
demographic factors (Time 1 only) and social psychological and behavioural measures in
relation to the target behaviour at Time 1, Time 2 and Time 3 to evaluate change over the 4-
week period.

Measured variables

The primary outcome variables will assess the effectiveness of the intervention on limiting
occupational sedentary behaviour and developing habits towards occupational physical
movement within the workplace. The Occupational Sitting and Physical Activity
Questionnaire (OSPAQ) will be used to measure occupational sedentary behaviour and
occupational physical movement. The OSPAQ has been validated for use with both
commercial office and home office working populations (Chau, Van Der Ploeg, Dunn, Kurko,
& Bauman, 2012; Dillon et al., 2021; Jancey, Tye, McGann, Blackford, & Lee, 2014). To
measure the construct of habit for occupational sedentary behaviour and physical
movement the four-item Self-Report Behavioural Automaticity Index was used (Gardner,
Abraham, Lally, & de Bruijn, 2012). For occupational physical movement habit, participants
will be asked to rate their agreement with the following statements “Do you agree that
doing occupational physical movement as part of your daily work routine is something: | do
automatically; | do without having to consciously remember; | do without thinking; | start
doing before | realise | am doing it”, measured on a 7-point Likert scale (1 = strongly
disagree, 7 = strongly agree). To measure habit to engage in occupational sedentary
behaviour, participants will be asked to rate their agreeance with the following statements “
Do you agree that engaging occupational sedentary behaviour as part of your daily work
routine is something: | do automatically; | do without having to consciously remember; | do
without thinking; | start doing before | realise | am doing it”, measured on a 7-point Likert
scale (1 = strongly disagree, 7 = strongly agree). Similar items have been used in previous
research (Hamilton et al., 2019; Phipps, Hagger, & Hamilton, 2020)

Indices

Mean average of the items scores for the behaviour and habit variables will be computed.
Higher mean scores will indicate greater participation in the target behaviour and greater
endorsement of the habit construct with reference to the target behaviour.

Analysis Plan
Statistical models

To assess the effect of the intervention on reducing occupational sedentary behaviour and
increasing occupational physical movement; as well as the interventions effect on increasing
occupational physical movement habit and its effects on decreasing occupational sedentary
behaviour, four mixed methods 2 (condition / group) x 3 (time) ANOVA’s will be conducted.
To assess the overall effects of the intervention, group (control or intervention) will be used
as the between-subjects independent variable; time (baseline/T1, T2 and T3) will be used as



the within-subjects independent variable with occupational sedentary behaviour,
occupational physical movement, occupational physical movement habit and occupational
sedentary behaviour habit as the dependent variables. Each ANOVA will use an adjusted
alpha level of .01 to protect from inflation of type | error. Results, however, will report on
any effects using the conventionally accepted significance cut-off level of .05 as well as the
pre-specified cut-off level of .01. Where an ANOVA indicates a significant time*group
interaction for either of the dependent variables, a simple effects analysis will be conducted.
Transformations

Where variables meet criteria for significant skewness (ratio of skew to SE greater than 3.29)
or significant kurtosis (ratio of kurtosis to SE greater than 3.29), a square root
transformation will be conducted on the variable in question. If this transformation does not
correct the skewness or kurtosis, a logarithmic transformation will be applied to the
variable. If this again does not resolve the skewness or kurtosis, an inverse transformation
will be applied. Analyses will be conducted using the final transformation of the variable in
guestion and compared to the analyses using the variable prior to transformation. The
analysis using the transformed variable will only be retained and reported as the primary
analysis if it changes the conclusion regarding significance of the results. All analyses will be
reported.

Inference criteria

Hypotheses will be evaluated using null hypothesis significance tests (p-values). Because we
are conducting several tests, we will adjust the critical value of a to .01 for determining if
ANOVA and follow-up tests suggest that the results are significantly different from those
expected if the null hypothesis were correct.

Data exclusion

Participants will be asked a question to detect careless responding (e.g. please select option
3 to ensure you are paying attention). Participants who do not answer this question
correctly will be excluded from analysis.

Missing data
Missing data will be imputed using the Expectation-Maximisation (E-M) algorithm.
Exploratory analysis

No response
Other
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