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Abstract  Desk-based worksites are increasingly the 
focus of workplace health and wellbeing interventions. 
These interventions often utilize an educational session 
prior to participants engaging, yet limited studies have 
specifically examined the effect education has on 
compliance. The purpose of this study was to investigate the 
effect pre-intervention participant education had on the 
odds of compliance to a passive e-health software program 
designed to increase non-exercise activity thermogenesis 
throughout the workday. Participants in the experimental 
group (n=46) were exposed to multifaceted pre-intervention 
participant education one day prior to initiating the e-health 
software intervention for an eight-week study period. The 
control group (n=33) also received the intervention for eight 
weeks, however these participants received no education 
prior to initiation. The e-health software had a self-report 
progress recording function, which recorded all logged 
movement entries to gain frequency counts of per day usage. 
The experimental group logged more active days, more 
movements per day and was significantly more compliant to 
the e-health software (OR=1.87, 95% CI = 1.56-2.24). A 
pre-intervention participant education session, coupled with 
a passive e-health software program, was an effective 
mechanism for decreasing prolonged employee sedentary 
periods and increasing movement throughout the workday.  

Keywords  Workplace Health and Wellbeing, 
Pre-Intervention Participant Education, Prolonged Sitting 

 

1. Introduction 
Increasingly Australian workplaces are sites for health 

interventions. Similar to the rest of the world, the Australian 
population suffers from high rates of cardiovascular disease 
[CVD], which increases the risk of mortality and morbidity 
[1,2]. Sedentary behavior is considered a modifiable CVD 
risk factor [3] and voluntary exercise therapy is used to 
ameliorate this risk. Yet recent evidence suggests that 
prolonged sitting, which was once regarded as sedentary 
behavior, is a CVD risk factor independent of cardiovascular 

fitness [3,4]. Desk-based work has become more sedentary, 
leading to average sitting times of more than six hours for the 
full time Australian worker [5,6]. Moreover, changes to 
workplace environments and technology have lead to a 
decrease in non-exercise activity thermogenesis [NEAT] 
(>300 calories) for desk-based workers [7]. Thus this 
behavior represents a known health risk for desk-based 
workers. Only recently have health professionals targeted 
prolonged sitting in the workplace [8-10]. Almost all of these 
interventions include education as a principle component, 
yet the contribution of education to behavior change remains 
largely obscure for prolonged sitting. The aim of this study 
was to investigate the effect of pre-intervention participant 
education, coupled with a coping strategy based on 
principles of increasing NEAT, on employees’ workplace 
behavioral health change.  

Sedentary behavior has been characterized as low level or 
low amounts of physical activity [PA]. Recently, the current 
understanding of sedentary behaviors has broadened to 
include prolonged periods of sitting [4,11,12]. Prolonged 
sitting has been differentiated from sedentary behavior 
because long periods of inactivity result in different 
physiological effects on muscular biochemistry. For example, 
long periods of inactivity such as sitting for longer than four 
hours (cumulative) results in unique physiological changes, 
which include abnormal glucose metabolism [13], increased 
plasma glucose levels [14], and decreased lipoprotein lipase 
[15,16]. One way of reducing these outcomes is the 
prescription of PA. Although increasing voluntary PA seems 
to have little or no effect on ameliorating the risk posed by 
prolonged sitting [17,18]. Instead it appears that the use of 
regular short bursts of PA can reduce the CVD risk [19]. 
Since 2010, several studies have specifically investigated 
this potential strategy for reducing sedentary periods in the 
workplace [8,10,20]. One study on a workplace health and 
wellbeing intervention demonstrated that regular short bursts 
of PA (<10 minutes) over the course of a workday reduced 
mean arterial blood pressure after 13 weeks [21]. Yet the 
authors did not disentangle whether it was the coping 
strategy or the raised threat level created through an 
education program, which contributed to the health behavior 
change.  
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Behavior change can be influenced by multiple factors and 
therefore interventions need to be underpinned by theory. 
Health researchers have recently used protection motivation 
theory [PMT] to underpin the components of their health 
interventions [22]. PMT outlines the dual cognitive 
strategies of education and coping as a means of changing 
health behavior [23,24]. For example, education in the form 
of essays coupled with the coping strategies of eliminating 
sunbathing and using sunscreen resulted in an increase in 
individuals’ healthy sun behaviors [22]. Furthermore, PMT 
messages have been used to test intentions for exercise 
behavior change to prevent CVD [24]. Thus, using PMT 
might be one way of assessing the impact of education on 
compliance to a health coping strategy in the workplace.  

We used PMT as a framework to assess the effect of 
pre-intervention participant education on compliance to a 
workplace health and wellbeing intervention. The coping 
strategy in our project was not a typical workplace health and 
wellbeing intervention, because it involved an e-health 
desktop application based on a passive approach to 
participation during working hours. The passive approach 
involved a time generated prompt that forced employees’ to 
engage in the intervention once an hour throughout the 
workday. Following other research designs [25-27] that have 
assessed the effect of pre-intervention participant education 
on compliance (e.g., medical advice and pamphlets), both the 
experimental and control group in this study received the 
passive coping strategy. Only the experimental groups’ 
perceived threat associated with prolonged sitting was 
manipulated through the use of a pre-intervention participant 
education session. We hypothesized that employees who 
received pre-intervention participant education coupled with 
the coping strategy would comply significantly more to a 
workplace health and wellbeing intervention than 
participants who received only the coping strategy.  

2. Methods 

2.1. Participants 

To compare the effect of education on compliance to a 
workplace health and wellbeing intervention, two state 
governmental agencies within Tasmania were purposefully 
selected based on a number of similar demographic 
parameters. For matching purposes all participants were 
desk-based employees who had sedentary working 
conditions due to their job responsibilities, which included 
administrative support, reception, and clerical 
responsibilities. Moreover, the workplace architecture within 
each agency had similar open plan worksites, shared office 
space with cubicles, and single offices.  

All employees (approximately 200 desk-based workers) 
from these two agencies were invited to participate in the 
study via an intranet email from the respective occupational 
health and safety managers. This email introduced and 

explained the premise of the workplace health and wellbeing 
intervention and invited them to participate in an eight-week 
study to evaluate its effectiveness. Within this letter, 
participants were informed that the intervention was 
designed to prompt them to stand and move every hour in an 
effort to reduce prolonged sitting. The workplace health and 
wellbeing intervention was based on an e-health software 
called Exertime [8]. Exertime is a desktop application that 
prompts employees to remove themselves from a seated 
position every hour to engage in short bursts of PA 
throughout the workday and records this daily frequency. All 
employees in both agencies were informed that once the 
study was complete, everyone would have access to this 
software.  

Initially, 107 desk-based employees volunteered to be a 
part of this study. A computer-based random numbers 
generator was used to select 80 participants from both of the 
agencies. A pilot study from our laboratory using a similar 
research design was able to elicit statistically significant 
differences with only 46 participants [8]. Therefore using a 
similar effect size we estimated that 80 participants, with the 
likelihood of a 10 per cent dropout rate, would provide 
sufficient power for our study.  

Inclusion criteria were now applied to these randomly 
selected 80 participants. These participants were able to 
remain in the study if they were: (a) full time (five days a 
week) desk-based employees, (b) free from any debilitating 
health issues, and (c) using a desktop computer with internet 
access. Volunteers were asked to complete a PA readiness 
questionnaire [28] to ensure they were free from morbidity 
and neuromuscular conditions and able to participate in light 
intensity movements. One volunteer was excluded from 
participation due to health issues that prohibited this person 
from participating in a workplace health and wellbeing 
intervention. Thus, a sample of desk-based employees (N=79) 
took part in an eight-week field-based, quasi-experimental 
intervention study. 

Intact groups constrained by agency were randomly 
assigned to either receive the pre-intervention participant 
education coupled with the coping strategy (experimental 
group), or to only receive the coping strategy (control group). 
The experimental group (n=46) had a gender disparity with 
72% of participants being female (n=33; M 
age=41.53+/-12.22) and 28% males (n=13; M 
age=46.14+/-6.84). Participants in the control group (n=33) 
were comparable with 70% of participants being female 
(n=23; M age=41.59+/-8.38yr) and 30% males (n=10; M 
age=40.75+/-11.18). Set inclusion criteria stated participants 
needed to work five days per week, however the field based 
nature of the study required flexibility for individuals 
missing days due to personal or sick leave among other 
reasons during the period of the study. Each participant in the 
sample provided informed consent in accordance with 
ethical guidelines set forth by the university.  

2.2. Experimental Group 
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Participants in the experimental group (n=46) received 
pre-intervention participant education one day before the 
e-health software was installed on their workplace desktop 
computers. The 50-minute pre-intervention participant 
education session, delivered by the research team, was held 
in a computer laboratory at a central training location for this 
agency. The research team had terminal degrees in the area 
of human movement and performance. Participants were 
exposed to face-to-face education that involved threat 
awareness associated with prolonged sitting coupled with the 
philosophy and directions on the use of the coping strategy. 
It also provided individual exposure to the coping strategy 
before implemented into the workplace. This allowed the 
experimental participants to ask the researchers questions 
about the threat and the coping strategy.  

The multifaceted pre-intervention participant education 
session was divided into several key sections. Initially, 15 
minutes were spent explaining the adverse health effects of 
prolonged sitting with particular emphasis placed on 
workplace sitting time. Charts were utilized to highlight 
research findings on CVD mortality rates among different 
job roles. Desk-based employees were advised that removing 
themselves from the seated position once every hour could 
produce a positive health effect. This advice was based on 
workplace guidelines [29] and recent health evidence [16]. 
The next 10 minutes were spent describing common 
difficulties associated with changing personal habits, relating 
specifically to breaking prolonged workplace sitting time 
and the benefits associated with modifying this habit. The 
focus shifted to the coping strategy with a 10 minute 
explanation and demonstration on how to perform PA within 
the workplace and examples of how to incorporate more 
movement into daily tasks. The final 10 minutes consisted of 
explicit instructions on how the desktop application will 
function and how to engage with it so that it is most effective. 
Participants were encouraged to try out the software and 
raise any questions or concerns in order to enhance their 
learning experience and understanding of the software.  

Typical questions were centered on implementation and 
usage throughout the day (i.e., meetings, return from 
meetings), use in different work environments (i.e., home 
use, meeting use, video conferences), dose and frequency of 
movement (i.e., how many, intensity), and finally leave and 
absentee arrangements.  

2.3. Control Group 

Participants in the control group (n=33) were from a 
separate matched government agency to ensure that there 
was no interaction with participants from the experimental 
group. The participants in this group also received an 
invitation email from their occupational health and safety 
manager appraising them of the workplace health and 
wellbeing intervention and research study to evaluate the 
program. The only further instructions participants in the 
control received were how to download and install the 
software on their desktop work computers. That is, the 

control group gained access to the intervention on the same 
day as the experimental group, without receiving 
pre-intervention participant education. Therefore, both 
groups had access to the intervention for a total of 40 
workdays of full time employment.  

2.4. Data Collection 

Throughout the eight-week study, data were collected via 
the self-report progress recording function of the e-health 
software, which had two distinct phases. It utilized a set 
timed prompt in the form of a pop-up message on employees’ 
computer screens that reminded them to break their seated 
position. The pop-up message provided two options, engage 
now or postpone. The postpone option was set to a maximum 
time of 60 minutes at which point the software locked the 
employee out of their computer forcing them to engage with 
the software. In the second phase, the software provided 
employees a choice of 60 office-appropriate movements (i.e., 
walking, stair climbs, chair squats) with the freedom to select 
the duration and intensity.  

At the completion of each prompted sequence participants 
were required to log their movement engagement. That is, 
movements that required participants to log the number of 
repetitions they performed (e.g., 11 chair squats), the 
participants were prompted to enter these data in a text box. 
Alternatively, some movements required participants to time 
their engagement (e.g., walking: 30 seconds). For these 
movements the software contained a built-in clock and 
provided the recording for the participants. Each logged 
entry was date and time stamped by the software and 
transferred to a secure server so that compliance to the 
intervention could be monitored. The dependent variable to 
measure compliance was the number of logged entries 
tabulated over a workday. Each day that a participant logged 
seven or more movements (engaged with the intervention 
once an hour over an eight hour workday while taking a one 
hour lunch break) counted as a fully compliant day. Whereas 
a non-compliant day was measured as logging one to six 
movements during a workday. 

2.5. Data Analysis 

Data were entered into a Microsoft Excel database. 
Descriptive statistics of total days use and average daily use 
were described by means and standard deviations. Using 
commercially available software [30], odds within 
conditions (compliance/non-compliance), odds ratios [OR], 
and 95 per cent confidence intervals [CI] for the OR were 
generated using a 2 (compliance/non-compliance) X 2 
(education/no-education) contingency table. For each 
education condition, total number of days compliant (7 or 
more movements per day) and non-compliant (6 or less 
movements per day) for the eight-week experimental period 
were calculated and used as the frequency measure. A test of 
the research hypothesis was assessed using the 95 per cent CI 
for the OR.  
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3. Results 
All participants in the experimental group (n=46) 

maintained the software on their desktop computers for the 
full eight weeks of the study. Across the 40-day period, 
participants in the experimental group logged more 
movements per day (M = 6.62 ± 2.12) compared with 
participants in the control group (M = 5.22 ± 1.53). The 
experimental group logged entries on more days (M = 29.93 
± 8.37) and was fully compliant on more (>7 movement) (M 
= 17.1 ± 10.9) of these days when compared to the control 
group with less total days (M = 22.36 ± 9.84) and less 
compliant days (M = 9.3 ± 7.87). An active day was defined 
for this study as a day when at least one movement was 
recorded on Exertime, which indicated that participants were 
at their desks at some point during the workday. The 
experimental group was active on 1377 days out of a possible 
1840 (75%) whereas the control group was active on 738 
days out of a possible 1320 (56%). As can be viewed in 
Table 1, the experimental group was compliant to the request 
on 786 days (57% of active days) while the control group 
was compliant on 307 days (42% of active days).  

Table 1.  Total number of days for compliance and non-compliance in each 
education condition. 

 Group 1 Group 2 Total Days 

Compliance >7 786 307 1093 

Non-compliance <7 591 431 1022 

Total Days 1377 738 2115 

Group 1 = Experimental group, Group 2 = Control group 

The results showed that odds of compliance were greater 
in the experimental group (Odds=1.32) compared to the 
control group (Odds=0.71). A test of the research hypothesis 
indicated when comparing the two groups, attending a 
pre-intervention participant education session significantly 
improved the odds of desk-based workers complying with 
the message to engage in some short burst PA every time the 
45 minute prompt occurred compared to the control group 
(OR = 1.87, 95% CI = 1.56-2.24). Therefore, as the CI do not 
contain 1.00, participants who received pre-intervention 
participant education on the nature of the software operations 
and the health benefits of breaking periods of prolonged 
sitting every hour were 87 per cent more likely to comply to 
the software and engage in light movements on a regular 
basis throughout their workday compared to not having the 
knowledge prior to engaging.  

4. Discussion 
The findings from this study indicated that education 

coupled with a coping strategy was a superior combination, 
than just a coping strategy, for increasing compliance to a 
workplace health and wellbeing intervention. Employees in 
the experimental group demonstrated the positive effect 

pre-intervention participant education had on raising both 
threat and coping appraisal by recording more movements on 
more workdays during the eight-week trial. Our results are in 
congruence with those of previous studies that have utilized 
a PMT framework to investigate the influence education and 
coping strategies have on health behavioral change [22,24]. 
It appears that the influence of the two variables within this 
framework can be extended to elicit positive health behavior 
change in desk-based workers. This is encouraging given 
that the modifiable habit of prolonged sitting is a significant 
CVD risk factor, which is a major health issue for desk-based 
workers [3,4]. The pre-intervention participant education in 
this study might have raised employees’ threat appraisal of 
prolonged sitting, leading to increased concerns for personal 
health and therefore increasing the likelihood of positive 
behavioral health change.  

All participants in this study received the same coping 
strategy, a passive prompting e-health and wellbeing 
program called Exertime. The passive nature of the prompt 
created a situation in which employees were forced to 
engage with the program several times throughout the 
workday. Specific to this study was the vital role education 
played in enhancing the acceptance of the passive coping 
strategy. The passive approach might have caused frustration 
and aversion for participants who did not receive specific 
information on the functioning of the intervention. While the 
results clearly indicated the importance of pre-intervention 
participant education, this one session contained several 
educational strategies (threat awareness, potential coping 
strategies, education about the intervention, experiential 
learning). Thus, it is unclear which of these strategies or 
combination of strategies had the greatest impact on 
increasing compliance. Future investigations should 
consider disentangling the effect each of these strategies had 
on compliance. 

Overall, our results suggested that desk-based employees 
were receptive to the idea of incorporating movement into 
their workday. In terms of our compliance analysis utilizing 
the criteria of seven movements per workday the 
experimental group was significantly better than the control 
group. Nonetheless, we should not overlook the level of 
compliance to the coping strategy exhibited by the control 
group. The workplace health and wellbeing intervention 
utilized in this study was founded on the relatively new idea 
of increasing NEAT in the lives of working adults with the 
purpose of improving their health [7]. Many participants in 
our study commented that they were unaware that the 
Exertime activities performed in short bouts throughout the 
workday could contribute to improving their health. This 
anecdotal finding suggested that desk-based employees 
embraced NEAT as a healthy alternative for energy 
expenditure. Interestingly, the concept of NEAT was only 
introduced to participants in the experimental group, yet the 
majority of participants from both groups were accepting of 
the coping strategy. This highlights the positive influence a 
workplace health and wellbeing intervention utilizing a 
passive approach can have on initiating and maintaining 
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health behavior change. Although this trial was only eight 
weeks the majority of participants actively participated in the 
program for the duration of the study. Difficulties faced by 
health professionals in establishing new behaviors are 
documented in the literature [31], with expected time periods 
varying between 18 and 254 days for new health behaviors to 
become autonomous. This study demonstrated how an 
e-health and wellbeing program might be an achievable 
mechanism to promote sustainable change in desk-based 
employees’ health behavior.  

The results of this study had several possible implications. 
Educating people on the benefits of complying with health 
recommendations had the potential to reduce mortality and 
morbidity associated with CVD. However, to increase the 
likelihood of accepting the passive prompt our data suggests 
that education should explicitly outline and explain the 
coping strategy, discuss issues surrounding health behavior 
change, and provide threat awareness. Moreover, employees 
should have an opportunity to trial the program before 
initiation. Nonetheless, there were several limitations to this 
study. First, although we attempted to match our 
experimental and control groups this was only accomplished 
at the group level. Individuals within each group were not 
matched on demographic variables. Future research should 
attempt to address this limitation to manage non-intentional 
bias. We suggest that individuals be categorized using a 
stages of change inventory [32] to identify participants 
exercise behaviors and intentions within and outside of work. 
Second, the measure of compliance was based on self-report, 
which poses a possible threat to internal validity. The 
progress recording function of the software might not have 
provided an accurate measure of movements completed 
because participants had the opportunity to log a false 
movement driven by the desirability to be seen as active and 
committed to their health. We acknowledge the limitations 
of self-report [33], nonetheless, due to both groups of 
volunteers using the same self-reporting mechanism we 
believed that this nuance did not favour either group. 
Follow-up studies should be performed using an accurate 
objective measure, such as accelerometers [10,20]. 
Nonetheless, our results should be viewed with some caution 
as no objective measure was used in this study. Third, there 
might have been differences in the level of support 
employees received within each of the two government 
agencies in regards to participation in the workplace health 
and wellbeing intervention. For example, the level of 
endorsement by a supervisor might have varied between 
worksites. A final possible limiting factor of this research 
was the variable absenteeism noted between the two groups. 
This was evident by the experimental group having 19 per 
cent more active days than the control group. Due to the 
field-based nature of this study we were unable to account 
for all non-active days due to absenteeism, scheduled days 
off, professional development days, or days working at other 
worksites. While this field-based design might have 
contributed to the generalizability of our findings, future 
investigations should make note of these limitations. Perhaps 

a more accurate method to measure compliance, such as 
using accelerometers, will allow for comparisons with the 
self-reported data in this study to assess reliability and 
validity. Moreover, follow-up studies should examine any 
lasting behavioral change from participation in an 
eight-week period.  

Take Home Message 
Changing health behavior in the workplace, during work 

hours is a viable strategy to improve the health and wellbeing 
of working adults. Health professionals should provide 
education to raise threat awareness and explain coping 
strategies in order to increase the odds of participants 
complying with an e-health and wellbeing intervention based 
on a passive approach to elicit behavior change. The benefit 
of carefully planned pre-intervention participant education is 
an often underutilized and overlooked component of 
workplace health and wellbeing interventions. Future 
interventions aiming to reduce prolonged sitting time within 
the workplace should consider the efficacy of utilizing 
multifaceted pre-intervention participant education to 
increase the likelihood of behavior change.  
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