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INTRODUCTION

Shift work (an occupation requiring work between
2200 and 0500H) comprises approximately 20% of
the workforce in Europe and North America [1]. This
is likely to increase, with many shift workers (SWs) in
emergency services, retail, hospitality, healthcare,
transportation and manufacturing [2]. SWs are at in-
creased risk for negative health outcomes, including
cancer and other chronic diseases [3, 4]. Biological
changes from poor lifestyle habits related to shift work
(e.g. low physical activity (PA), poor nutrition, obesity)
are thought to contribute to this risk; these factors are
also amenable to lifestyle intervention [5]. PA in par-
ticular, reduces cancer risk [6], and has many positive
physical and psychological benefits [7]. It is a simple,
cost-effective strategy that may be implemented by
individual workers or within workplaces to mitigate
risk.
Unfortunately, SWs are unlikely to engage in regu-

lar PA [8]. In Canada, only 15.9% of SWsmeet the PA
guidelines and have lower levels of aerobic fitness
than those of day workers [9]. Few behavioural inter-
ventions improving health outcomes in SWs have
been published [10]. In a targeted PA intervention,
nurses randomised to 4 months of supervised PA
improved aerobic fitness, muscular strength, fatigue
and musculoskeletal symptoms. However, authors
reported low adherence and large loss to follow-up,
perhaps due to the supervised scheduled sessions [11,
12].
Sustained behaviour change is a challenge and

requires targeted efforts to encourage individuals
to reach an adequate dose of PA to change health
outcomes [13]. Due to irregular schedules and
time constraints, SWs may be less likely to adhere
to a traditional supervised PA intervention with
face-to-face behavioural support [12]. Women
SWs cite work schedule interference and lack of
time as PA barriers and report scheduling flexibil-
ity as the most important in PA [14]. This high-
lights the need for a creative and innovative
programming to promote PA in SWs.
Distance-based interventions, in which individu-

als exercise independent of study staff or partici-
pants, may include telephone counselling and
website or smart phone app-based technology.

These interventions are highly flexible and may
help overcome barriers related to timing and
scheduling that are important for SWs. In a review
of telephone-based PA interventions, 14 of 17
found evidence for behaviour change [15]. These
may be a way to implement scalable, individually-
tailored interventions in SWs. The primary objec-
tive of this study was to test the feasibility of a
distance-based PA intervention in women SWs.
Feasibility studies are important for establishing
effective processes and understanding resources
required before attempting a randomised con-
trolled trial (RCT), in order to put forward inter-
ventions that are most likely to be efficacious [16].
As this work was funded by a grant to examine the
role of lifestyle in reducing breast cancer risk in
SWs, only women were included. A secondary
objective was to conduct a preliminary evaluation
of intervention efficacy, to estimate effect size for
future studies.

MATERIALS AND METHODS

Participants

Women participants were recruited through hu-
man resource and union contacts in the nursing,
emergency services, casinos and airport via paper
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Implications:

Policy:Workplaces with large numbers of shift
workers may consider implementing strategies to
help their workers become more active.

Research:Based on feasibility and preliminary ef-
ficacy, similar interventions should be evaluated
using a randomised controlled trial to determine
efficacy.

Practice:Targeted interventions aimed at increas-
ing physical activity in shift workers are feasible to
implement.
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and online worksite postings, email lists and from a
list of previous shift work study contacts. English-
speaking SWs with daily telephone/Internet access
who worked/lived in Greater Vancouver were eli-
gible. Shift work was defined ≥five shifts/month
with work between 2200 and 0500H, for ≥3 years
[17]. Women were ineligible if they self-reported
>90 min/week of moderate-vigorous PA (MVPA)
[18] or were deemed higher risk for PA: self-
reported body mass index (BMI) ≥40.0.0 kg/m2,
pregnant, > 55 years old or answered ‘Yes’ to
questions on the physical activity readiness ques-
tionnaire (PAR-Q) [19]. Ethical approval was
obtained, and all participants provided written in-
formed consent.

Study procedures

Following a telephone eligibility screen, partici-
pants met in person with a PA coach (a graduate
student in public health with previous experience
in administering physical activity and behaviour
change interventions) to provide informed consent
and receive data collection materials. During this
visit, study goals and protocols for data collection
were explained, and participants were familiarised
with the Fitbit website (http://www.fitbit.com) and
app. Participants were given a Fitbit Flex (Fitbit,
San Francisco, CA) to aid in activity tracking and
self-monitoring. The Fitbit Flex is a wrist-worn
device that monitors step counts, distance covered
and active minutes and synchronises wirelessly to
computers/smart phones. Participants were asked
to download weekly PA counts and email these to
the PA coach during the intervention to guide dis-
cussion in the behavioural counselling sessions.
The Fitbit Flex was delivered, and the first behav-
ioural counselling session was scheduled following
data collection. Participants received no monetary
incentives and did not keep the Fitbit Flex.
The intervention was guided by the Health

Action Process Approach (HAPA) [20]. This
model aims to change the behaviour through
increasing self-efficacy for PA intention, planning
and maintenance. It included eight individualised,
semi-scripted, distance-based (choice of telephone
or video—FaceTime/Skype) behavioural counsel-
ling sessions over 12 weeks, between 0600 and
2200H. Weeks one to six covered self-monitor-
ing, goal-setting, overcoming barriers, preventing
lapses, preparing for independent PA, evaluation
and planning. Booster sessions at weeks nine and
12 focused on evaluating achievement of goals,
building self-efficacy and planning. The study
goal was 150 min/week of MVPA in bouts of
>10 min [21] (Table 1).

Outcomes

As the primary outcome was feasibility, a single-group
pre-post design was used. Feasibility outcomes were

chosen in accordance with recommendations [22, 23],
namely demand, implementation and acceptability.
Demand: all recruitment efforts were tracked, and the
number of participants who contacted and were
screened by study staff was recorded, along with rea-
sons for ineligibility or refusal. Implementation: delivery
mode, session duration, date and time and rescheduled
sessions were recorded to understand staffing require-
ments. Questions, problems and solutions related to
the Fitbit Flex, website or app, were recorded. Accept-
ability: participants who enrolled but failed to com-
plete the study were defined as dropouts. We planned
to contact dropouts to record reasons for non-partici-
pation, although we had no dropouts in this study.
Adherence to behavioural counselling sessions was
calculated as the number of sessions completed. Par-
ticipants were asked to share Fitbit data weekly via
email, using the Fitbit website; however, this was op-
tional due to ethical concerns. Adherence to Fitbit use
was calculated as the percentage of days the Fitbit Flex
was worn in participants who shared their Fitbit data.
Adherence could not be calculated for those who
chose not to share this data with investigators. The
study team came to consensus to define a non-wear
day as one in which <500 steps was registered. Partic-
ipants were asked to rank their satisfaction with the
intervention (overall intervention, behavioural
counselling sessions and strategies, Fitbit and software,
mode of delivery) as not at all satisfied, not very satis-
fied, somewhat satisfied or very satisfied in an online
open-ended questionnaire. Secondary outcomes: infor-
mation on demographics, work and lifestyle were col-
lected via online questionnaires at baseline to describe
the sample (Table 1). The secondary outcomes were
collected at baseline and 12 weeks. PA and sedentary
times weremeasured in 15 s epochs using a waist-worn
Actigraph GT3X+ accelerometer (Actigraph, Pensa-
cola, FL) 24 h/day for 7 days [24]. Valid wear time was
defined as >10 h/day for >4 days, and Freedson’s
VM3 cutpoints were used in analyses [25].Work hours
were recorded to identify occupational PA. Partici-
pants self-reported purposeful MVPA, PA and seden-
tary time using the recent physical activity question-
naire (RPAQ) [26]. In those who shared Fitbit data, the
number of weeks with >150 min of MVPAwas calcu-
lated using the ‘active’/‘very active’ minutes (>3.0
METs). The Fitbit Flex has been shown to both under
and overestimate steps and energy expenditure (EE,
kcal/day) compared to a waist-worn accelerometer
[27–29] and overestimate EE compared to indirect
calorimetry in a laboratory setting [30]. Because SW
weeks do not fall into a typical Monday-Sunday cal-
endar, activity data were also averaged over a 12-week
study period.
Physical and mental health-related quality of life

(HRQoL) was measured using the RAND-36 [31],
a widely used and validated tool. Scores range
from 0 to 100 with higher scores indicating better
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HRQoL. Self-reported sleep quality and quantity
were captured using the Pittsburgh Sleep Quality
Index (PSQI), a reliable and valid questionnaire
[32] that has been used in SWs. The total score
ranges from 0 to 21 and component scores from 0
to 3. Lower scores indicate better sleep quality,
with ≥five indicating a poor sleep. Validated
screening questionnaires for restless legs syndrome
[33] and sleep apnoea [34] were administered but
were not confirmed by a physician.

Data analysis

Feasibility was defined a priori as meeting the
target sample size (n = 20) in <4 weeks, <10% loss
to follow-up, >75% adherence to behavioural
counselling sessions, >85% adherence to Fitbit
Flex wear and >75% of participants reporting
‘very’ or ‘somewhat satisfied’. Failure to achieve
feasibility goals would indicate that substantial
modifications were needed to the design, protocol
and/or intervention prior conducting a RCT. The
secondary outcomes were analysed using descrip-
tive statistics (mean, median, standard deviation

and percentage), and the difference between base-
line and end of study was tested using a paired
sample t test. Sample size was based on budgetary
constraints.

RESULTS

The recruitment goal was met in 10 days, exceed-
ing the goal of 4 weeks. In total, 128 women con-
tacted study staff (Fig. 1). We are unable to deter-
mine how many women may have seen the adver-
tisement. The most common reasons for ineligibil-
ity were >90 min/week of MVPA or not SWs.
Once the recruitment goal was reached, no further
participants were screened, leaving 61 individuals
on a wait list for future studies. Twenty women
were enrolled (see Table 2).
All participants chose telephone behavioural

counselling sessions over Skype or FaceTime. Sessions
lasted an average of 12.9 min (range 3.1–32.1)
(Table 3). The first booster session (seven) was most
often rescheduled. Sessions were mostly scheduled
Monday–Friday, with one session on a weekend. The

Table 1 | Overview of behavioural counselling sessions

Week Title Topics

1 Introduction - Introduction to shift work study

- Understanding the benefits of increasing PA

and decreasing sedentary time, generally and

specifically for shift workers

- Using the Fitbit for self-monitoring

2 Goal-setting - General goal-setting

- S.M.A.R.T. goals

- F.I.T.T principle

3 Overcoming barriers - Identifying barriers

- Identifying strategies to overcome barriers

- Barriers and coping plan

4 Preventing lapses - Laws of behaviour change

- Behaviour change

- Review previous goal and set new goal

5 Independent PA preparation - Social support

- Environmental support

- Rewards

6 Evaluation and planning - Monitoring behaviour

- Maintaining motivation

- Reassessment of goals

- Plan for PA over next 3 weeks

7 No session

8 No session

9 Booster session - Review how PA has gone over the last 3 weeks

- Attitudes about change

- Personal control, self-efficacy, self-esteem

- Discuss barriers, plans to overcome

10 No session

11 No session

12 Booster session - Review everything learned

- Plan for future continued PA

- Re-evaluate final goals

- Logistics for end of study testing
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most common time for sessions was 0900–1200 h
(52%), followed by 1200–1700 h (39%), before
0900 h (7%) and <1% of after 1700 h.
During the study, five (25%) Fitbit Flex’s were

returned (two stopped charging, three would not
sync) and two were lost. Four participants con-
tacted Fitbit telephone technical support. Partici-
pants reported frustration in that the Fitbit Flex
was primarily a step-based tracker and did not
track certain activities (ex. cycling, fitness classes)
accurately.
Retention was 100%, and no dropouts occurred. All

participants completed baseline and 12-week question-
naires, and 19 (95%) completed the participant satis-
faction questionnaire. Two participants did not wear
the accelerometer at 12-week data collection (too
busy). Adherence to behavioural counselling sessions

was 90.6% (mean 7.3 ± 0.9 sessions). All participants
reported using the Fitbit Flex. Of the 18 (90%) who
shared Fitbit data, the Fitbit Flex was worn 94.5% of
the 84-day studsy period. One participant declined to
share her data, and one participant used the Fitbit Flex
as a daily monitoring tool and did not to sync to a
computer or smart phone.
Participants were satisfied with the intervention

(Table 4). In open-ended responses to the question-
naire, the most helpful components were account-
ability and motivation from participating (n = 7),
awareness of PA from the Fitbit Flex (n = 4) and
regular goal-setting or planning (n = 4). Future
recommendations included connecting participants
for added social support/accountability (n = 3), im-
proving the Fitbit interface (n = 2) and increasing
study duration (n = 2).

Completed baseline 

testing n=19
†

Calls/E-mails n=87 Oncologist referrals n=15

Ineligible: n=67
too physically ac�ve n=8

no cog decline n=4

lives too far away n=7

no chemo n=1

out of age range n=5

too busy to par�cipate n=5

stage 4 cancer n=1

completed treatment >3 years ago n=12

cancer was metasta�c n=2

Never had breast cancer n=2

Anxiety disorder n=1

Uninterested in study n=2

Other n=17

Exercise Interven�on n=10 Delayed-Exercise Control n=9

Baseline Tested n=19

Legend:
†
n=2 par�cipants opted out of baseline fMRI;

§
n=3 par�cipants opted out of end of study fMRI

Randomiza�on n=19

Screened n= 86

Completed End of Study tes�ng n=10

fMRI n=9
§

Completed End of Study tes�ng n=9

fMRI n=7
§

Unable to contact: n=16

Fig. 1 | Participant recruitment and flow through the study

BRIEF REPORT

TBM page 271 of 276



A statistically significant increase in total objec-
tively measured MVPA of 110.3 min/week was
observed (Table 5). This was accompanied by a
decrease in sedentary time of 405.5 min/week.
There was no change in objectively measured
MVPA in bouts of >10 min. Self-reported pur-
poseful MVPA increased by 312.6 min/week,
driven by increased leisure PA. Participants met
the study goal 9.8 ± 2.8 weeks (81.5%). When
activity data were averaged over the entire study
(rather than calculated weekly), 100% of partici-
pants averaged >150 min/week of MVPA. Partic-
ipants lost an average of 0.9 kg of body weight

(p = 0.03) (Table 6). Significant improvements in
HRQoL were seen only in the energy/fatigue and
emotional well-being domains. Signif icant
improvements were found in sleep disturbances
and day dysfunction due to sleepiness, but not
total sleep (Table 6).

DISCUSSION

Based on our priori definition, this intervention
was shown to be feasible implement in this popu-
lation. Our recruitment goal was met quickly,

Table 2 | Demographic characteristics of study participants (n = 20)

Mean ± SD N (%)

Age (years) 42.2 ± 8.6

Height (cm) 167.9 ± 6.8

Weight (kg) 78.7 ± 15.5

Body mass index (kg/m2) 27.7 ± 4.2

Education

High school, some college or training school 2 (10)

College graduate or Bachelor’s degree 17 (85)

Prefer not to answer 1 (5)

Marital status

Single, never married 4 (20)

Divorced or separated 3 (15)

Currently married or common-law 13 (65)

Full-time work schedule 17 (85)

Rotating shift work 19 (95)

Permanent shift work 1 (5)

Occupation

Nurse or care aide 17 (85)

Service industry 1 (1)

Airline industry 1 (1)

Communications 1 (1)

Shift work history (years) 14.7 ± 8.3

Number of night shifts per month 7.6 ± 4.4

Restless legs syndrome (self-report) 4 (20)

Sleep apnoea (self-report) 15 (75)

Chronotype

Morning 2 (10)

Evening 4 (20)

Middle 14 (70)

Table 3 | Duration of behavioural counselling sessions

Session Duration of session (min) Rescheduled sessions

Mean SD Range %

1 14.2 5.8 5.7–26.2 25

2 16.7 6.8 6.9–32.1 20

3 13.6 6.1 6.5–26.1 35

4 12.6 5.3 6.8–22.0 35

5 13.5 6.9 5.8–27.7 25

6 13.0 5.6 5.2–27.6 30

7 12.1 4.3 6.4–21.2 55

8 7.6 3.4 3.1–13.8 35
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showcasing the demand in this population and
success with recruitment methods, particularly
emails through employee lists. The most common
reasons for ineligibility were current PA, not SWs,
suggesting a demand exists for individuals on a
variety of work schedules. Future studies could be
expanded to include workers on a variety of dif-
ferent schedules, with modifications to the strate-
gies used to meet individual needs. Despite a brief
screen for PA via telephone, baseline PA was
higher than 90 min/week, and four participants
were already meeting PA guidelines at baseline.
Future studies should consider more stringent eli-
gibility screening to ensure they are recruiting par-
ticipants who have the most to gain.
A variety of lessons were learned with respect to

implementation. We anticipated that video sessions
would be a popular choice to increase accountabil-
ity. No participant chose this mode of communica-
tion for the behavioural counselling sessions, and
all chose telephone delivery. Video conferencing

may have been more challenging logistically for
participants completing sessions on a lunch break
from work, or may have felt too personal. These
reasons should be explored in future studies. Ses-
sions lasted an average of 12.9 min, based on this,
sessions in a larger trial could reasonably be
booked in 30-min time slots. Participants often
rescheduled sessions, either before the session or
after a missed session. An online scheduling sys-
tem, where participants could change their sessions
in advance, with reminder emails or text messages
may be useful to reduce the number of rescheduled
sessions. Despite SWs’ irregular schedules, they
did choose to complete almost all sessions during
Mon-Friday time slots, with the majority between
0900 and 1700 h. This suggests that most sessions
could be scheduled during regular working hours
in future studies.
Technological Fitbit issues were the most com-

mon complaints. A higher than anticipated num-
ber of devices had to be returned for various

Table 4 | Participant satisfaction (n = 19)

N (%)

Very/somewhat satisfied overall 16 (84.2)

Felt that study helped to increase physical activity 17 (89.5)

Very/somewhat satisfied with behavioural counselling session 16 (84.2)

Very/somewhat satisfied with Fitbit 15 (78.9)

Plan to purchase a Fitbit Flex or similar device 11 (57.9)

Would recommend intervention to a friend 18 (94.7)

Continued to exercise 150 min/week since study ended 17 (89.5)

Continued to use skills or strategies learned during the study 16 (84.2)

Made other lifestyle changes throughout intervention 13 (68.4)

Table 5 | Change in objective and self-reported physical activity and sedentary time from baseline to end of study (n = 20)

Baseline End of Study Change p
Mean ± SD

Objectively measured activity, Actigraph GT3X+ accelerometer

MVPA (min/week, bouts ≥10 min) a 95.8 ± 112.7 101.8 ± 103.7 −2.9 0.91

Work days 38.3 ± 62.6 36.1 ± 52.7 −2.4 0.81

Off days 60.4 ± 83.4 65.7 ± 60.5 +2.1 0.92

Proportion meeting physical activity guidelines a N

(%)

4 (20.0) 5 (27.8) 0 0.99

MVPA (min/week, total) a 440.8 ± 191.7 551.5 ± 165.1 +110.3 <0.01

Steps per day a 7606.6 ± 2912.9 9145.9 ± 2436.7 +1488.7 <0.01

Sedentary time (min/week, bouts ≥ 10 min)a 1510.5 ± 654.8 1136.7 ± 317.1 −405.5 0.02

Self-reported activity, Recent Physical Activity Questionnaire

Purposeful MVPA (min/week) 116.4 ± 141.5 429.0 ± 270.7 +312.6 <0.001

Total physical activity by domain (MET-hours/week)

Home 9.2 ± 6.2 8.9 ± 5.2 −0.3 0.73

Work 45.7 ± 16.4 46.9 ± 16.4 +1.2 0.50

Leisure 2.7 ± 2.5 20.8 ± 16.1 +18.1 <0.001

Commute 3.2 ± 6.4 4.2 ± 6.0 +1.0 0.59

Sedentary time (min/week) 2682.3 ± 1151.44 2257.0 ± 1151.0 −425.3 <0.01
a Two participants did not wear the accelerometer at the end of study, therefore n = 18 for end of study and change.MVPAmoderate-vigorous physical activity, PA

physical activity
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issues; this may explain why satisfaction was
higher with behavioural counselling sessions than
that of Fitbit. Because of this, a different type of
activity tracker may be considered in the future,
or a second in person education session following
data collection could be added. Using the Fitbit
Flex was burdensome to some who chose not to
use the app, as they were not always on their
computers every day to make it a useful motivat-
ing tool. For some, a simple pedometer may be
just as effective at motivating behaviour change,
and participants could be given a choice of track-
ers in future studies.
When only MVPA in bouts of >10 min was

calculated, no change was observed during the
study. However, sedentary time, total MVPA and
self-reported PA improved significantly. This sug-
gests that while overall PA increased, perhaps par-
ticipants did not fit in planned sustained bouts of
>10 min. In order to encourage a change in be-
haviour that is most likely to result in the greatest
health benefits for participants, more emphasis
should be placed on accumulating PA in bouts of
at least >10 min in future studies.
Several participants self-reported water or cycle-

based activities, which are not captured well by
accelerometers [35]; this may explain some lack
of change and discrepancy between accelerometer
and self-report. While self-report PA is subject to
recall and self-report bias, it does overcome some
accelerometer limitations by capturing all types of
PA. A self-report questionnaire that captures the
last 4 weeks of PA is also less influenced by one

irregular week of PA, than those of accelerometers.
While both have limitations, when accelerometer,
RPAQ and Fitbit data are examined together, we
believe participants did increase their overall levels
of PA.
Interestingly, two thirds of participants reported

making other lifestyle changes during the intervention.
Despite no focus on weight loss in the present study,
participants self-reported a small but statistically signif-
icant mean weight loss of approximately 1 kg. While
we hypothesise that this is due to increased PA, it may
be the result of any dietary changes made by partic-
ipants throughout the study, or may be due to chance.
We did not collect any measures of dietary intake in
this study, but this should be considered in the future.
These findings suggest that a multi-pronged approach,
perhaps by incorporating dietary, weight loss or sleep
hygiene strategies, may capitalise on this opportunity
for behaviour change; this should be explored in fu-
ture studies.
A reduction in sleep disturbance and day dysfunc-

tion due to sleepiness was observed, although no
change in total sleep quality was found. The reported
reduction in daytime dysfunction may potentially be
the result of increased in energy and vitality noted on
the HRQoL questionnaire. PA has been shown to
improve sleep [36, 37]; however, the exact frequency,
intensity, duration and time of day of PA needed to
optimally improve sleep are not known. While we did
not examine the time of day that participants were
physically active, it is an interesting area of future
research. Higher levels of PA are associated with
higher HRQoL in general population [38]. As shift

Table 6 | Change in self-reported efficacy outcomes from baseline to end of study

Baseline End of Study Change p
Mean ± SD

Body weight (kg) 78.7 ± 15.5 77.9 ± 15.9 −0.9 0.03

Body mass index (kg/m2) 27.7 ± 4.2 27.4 ± 4.4 −0.3 0.04

Quality of life (RAND 36-item health survey)

Physical functioning 88.8 ± 11.1 90.8 ± 14.2 +2.0 0.57

Role functioning/physical 87.5 ± 25.0 92.9 ± 16.7 +5.4 0.40

Role functioning/emotional 70.0 ± 38.8 81.7 ± 31.4 +11.7 0.11

Energy/fatigue 46.7 ± 16.8 60.3 ± 13.5 +14.6 0.01

Emotional well-being 69.2 ± 16.0 79.0 ± 10.1 +9.8 0.04

Social functioning 80.0 ± 22.0 91.3 ± 13.5 +11.3 0.06

Pain 80.4 ± 14.0 80.9 ± 12.3 +0.5 0.89

General health 64.3 ± 18.2 72.8 ± 14.3 +8.5 0.08

Sleep (Pittsburgh sleep quality index)

Total score 8.2 ± 3.8 7.0 ± 3.9 −1.2 0.16

Duration of sleep 0.7 ± 0.7 0.8 ± 1.0 +0.1 0.54

Sleep disturbance 1.5 ± 0.6 1.3 ± 0.5 −0.2 0.04

Sleep latency 1.6 ± 1.2 1.2 ± 0.9 −0.4 0.09

Day dysfunction due to sleepiness 1.2 ± 0.5 0.8 ± 0.7 −0.4 0.04

Sleep efficiency 1.1 ± 1.3 1.2 ± 1.1 +0.2 0.49

Overall sleep quality 1.3 ± 0.7 1.1 ± 0.8 −0.3 0.20

Need meds to sleep 0.9 ± 1.1 0.7 ± 1.0 −0.3 0.14

Poor sleep quality (%) 14 (70) 11 (55) −3 0.45
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work may adversely affect mental health [3], this may
have important implications.
Several methodological limitations should be con-

sidered. The sample was small, based on a conve-
nience sample of motivated participants, and com-
prised of primarily nurses or care aids, limiting gener-
alisability. While this may indicate a stronger demand
in this group, it is most likely a product of the recruit-
ment strategy used. Changes may be needed before
implementing in diverse occupational groups. The
study took place in Vancouver, BC, a highly active
city, where weather patterns are favourable for a vari-
ety of outdoor activities. Future studies should consid-
er the seasonal effect of interventions on PA or may
consider the development of specific behavioural
counselling sessions with content for overcoming bar-
riers specific to weather. As feasibility was the primary
outcome, a single-group design was chosen to maxi-
mise the number of participants in the intervention.
This limits our ability to attribute changes in outcomes
to the intervention itself.
Behaviour change strategies informed by theories

[20, 39], such as goal-setting, self-monitoring, feedback
and social norms have consistently demonstrated effi-
cacy in PA interventions [40]. Some studies have found
that self-monitoring using the Fitbit is enough to elicit a
positive behaviour change [41]; this is likely specific to
highly motivated individuals. Others have found that
more intensive intervention is needed. Ameta-analysis
of online health-promotion interventions found a pos-
itive correlation between effect size and the number of
behaviour change strategies used [42]. A multi-armed
intervention would be needed to tease out the inde-
pendent and interactive effects of self-monitoring with
the Fitbit from the behavioural counselling sessions.
This intervention, guided by the HAPA model, used

several strategies to appeal to a variety of participants
with different needs and barriers, whileminimising time
demands and participant burden. The distance-based
approach using a passive tracking tool allowed for reg-
ular feedback and self-monitoring towards goals via the
website or app. Sessions with the PA coach were brief,
sometimes completed on work break, and helped with
goal-setting and accountability. In open-ended ques-
tionnaires, participants reported an interest in complet-
ing this type of intervention with a friend or coworker.
This could act to further enhance accountability and
influence social norms and should be considered in the
future. Based on these findings, a demand exists for PA
interventions for SWs. This intervention was feasible to
implement and may have a positive effect on PA, body
weight, HRQoL and sleep. The next step is to imple-
ment the intervention on a wider scale, with a control
group, and examination of biological markers linked to
chronic disease risk to fully understand the changes that
result from the intervention itself and to determine

whether these changes in PA may lead to meaningful
changes in chronic disease risk in SWs.
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