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Abstract

Objective: Emergency service workers are at risk of experiencing poor mental health due to repeated exposure to potentially
traumatic events. Promoting healthy lifestyle factors may help improve health outcomes and quality of life among this popu-
lation. This study aimed to evaluate the efficacy of a 10-week physical activity (PA) and diet programme delivered via
Facebook for sedentary emergency service workers and their support partners on levels of psychological distress.

Methods: We delivered a 10-week intervention via a private Facebook group facilitated by exercise physiologists, a dietitian
and peer-facilitators. Weekly education modules and telehealth calls were delivered, and participants were provided with a
PA tracking device (Fitbit accelerometer). A stepped-wedge design was applied to compare levels of psychological distress
(K6) during baseline, to intervention by comparing slopes of change. Secondary pre–post outcomes included mental health
symptoms, PA, quality of life, social support to exercise, sleep quality and suicidal ideation.

Results: In total, N=90 participants (n=47 emergency service workers and n=43 support partners) were recruited in 4
cohorts (aged 42.3±11.5 years, 51% male). Levels of psychological distress did not change significantly during the baseline
(control) slope and reduced significantly during the first 6 weeks of intervention (intervention slope 1). The slopes were
significantly different, b=−0.351, p = 0.003 (i.e. the trajectories of change) and improvements plateaued until follow up.
Retention was high (92%) and improvements in mental health symptoms, minutes of PA, sedentary time and quality of
life were significant.

Conclusions: Our intervention delivered via social media is feasible and associated with reduced levels of psychological
distress among emergency service workers and support partners.

Trial registration: Australian New Zealand Clinical Trials Registry (ACTRN): 12619000877189.
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Introduction
There are currently over 115,000 full time and 235,000 vol-
unteer emergency service workers in Australia, including
paramedics, fire fighters, police officers and state emergency
service workers.1 People in these occupations work to ensure
public health and safety and in doing so are regularly exposed
to significant occupational stressors and potentially traumatic
events including violence, natural disasters and death.2

Emergency service workers are subsequently at increased
risk of developing mental health disorders including depres-
sion, anxiety and post-traumatic stress disorder (PTSD).3 A
2018 national survey of emergency services personnel
across Australia found that approximately 25% of people cur-
rently employed were experiencing high levels of psycho-
logical distress and 10% met diagnostic criteria for PTSD,1

compared to 4% in the general population.4 The rates of
mental disorders among former employees were even
higher,5 with rates of PTSD estimated to be 23%.1 A potential
consequence of these mental health issues is high rates of sui-
cidal thoughts and behaviours.1 In Australia, one emergency
service worker dies by suicide approximately every 4 weeks.6

Maintaining and promoting the mental health of this work-
force is essential, not only for employees but for the
broader community who rely on their services.

In addition to trauma exposure, emergency service
workers face other occupational risks including shift work
and highly stressful work environments. Common conse-
quences associated with shift work include poor sleep,7

poor diet8 and low levels of physical activity.9 In addition,
the emergency service worker’s role typically involves pri-
marily sedentary tasks (e.g. desk work or sitting in a
vehicle), with only occasional periods of intense physical
exertion.10 Sedentary behaviour and physical inactivity
are modifiable behaviours associated with an increased
risk of poor mental health.11 These occupational risk
factors also lead to poor physical health outcomes including
high rates of hypertension and obesity which are commonly
seen in emergency service workers.12–14

There is increasing academic and clinical interest in the
role of lifestyle interventions targeting physical activity and
nutrition behaviours to simultaneously improve physical
and mental health.15,16 Physical activity and its structured
subset, exercise, can improve mood and reduce psychiatric
symptoms among people with diagnosed mental disorders
as well as sub-clinical populations experiencing mental
health symptoms.17,18 A study among paramedics found
that sleep and physical activity explained a significant
level of variance in trauma response (35%), indicating
likely protective effects of such behaviours and the role
of lifestyle interventions as a potentially feasible first-line
mental health strategy.19,20 Another study found that exer-
cise participation and high cardiorespiratory fitness can
help police officers to better cope with chronic stress and
subsequently take less sick leave.21

Emergency service workers therefore require tailored
interventions to help overcome some of the adverse health
consequences of their work. Some evidence demonstrates
that emergency workers may be more likely to engage in tai-
lored lifestyle interventions compared to traditional mental
health therapies as perceived stigma still exists amongst
this population regarding psychotherapeutic and pharma-
ceutical interventions.22 Despite the known mental health
and cardioprotective benefits of exercise, there is limited
research investigating the role and ways of engaging emer-
gency service workers in such interventions.20

Social support is a protective factor against PTSD, yet
social connections are often lost when people experience
mental health issues.23 This also includes the families of emer-
gency service workers who share the burden and impacts of
trauma exposure and workplace stress.24 Enhancing social
resources can therefore help buffer the effects of loss-related
events and is an important health behaviour change strategy.25

Social resources can be proximal including family members
and spouses, and distal including friendships with peers.
Therefore, group health promotion interventions and the inclu-
sion of already established social networks may be a useful
strategy to maximise physical activity adherence.

Over a third of the world’s population (38%) use social
media sites such as Facebook, Instagram and WhatsApp.26

Given the rapid growth in the use and availability of social
media, it may be a scalable and potentially cost-effective oppor-
tunity to deliver health promotion interventions to Australia’s
geographically dispersed emergency service workforce.27

Online delivery offers flexibility for emergency workers and
families to access the intervention in their own time, and
based on findings among other populations, can provide social
resources through interactions and support between peers.28

Strategies to help mitigate the mental and physical health
consequences of emergency service work and trauma expos-
ure are needed. Physical activity and diet are modifiable risk
factors, yet to date there have been no studies delivered
online targeting these health behaviours among emergency
service workers. The aim of this study was therefore to evalu-
ate the efficacy of a mental health informed 10-week physical
activity and diet programme delivered via Facebook for sed-
entary emergency service workers and their chosen support
partners. The effect of the programme on psychological dis-
tress (primary outcome), depression, anxiety and stress,
physical activity levels, sleep quality, quality of life, social
support to exercise and suicidal ideation were assessed. We
hypothesised that participation in the intervention would be
associated with reduced levels of psychological distress.

Methods

Study design

This study applied a stepped-wedge cluster design to test
the impact of the intervention on emergency service
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worker and support partner outcomes. This involved the
sequential roll out of the intervention to four closed
cohort clusters over time. While randomised controlled
trials (RCTs) are considered the ‘gold standard’ method-
ology for evaluating clinical effectiveness by establishing
a cause–effect relationship,29 there are situations where
they may not be the most appropriate study design, for
example, if there is a prior belief that that the intervention
will do more good than harm, then it may be unethical to
withhold the intervention from participants.30 Based on
the extant literature on lifestyle interventions improving
physical and mental health outcomes15,17 we therefore
used the stepped-wedge design as an alternative. This
allowed all participants to have timely access to the lifestyle
intervention while maintaining the research strengths asso-
ciated with an RCT.

The trial was registered with the Australian and New
Zealand Clinical Trails registry (ACTRN12619000877189)
and approved by the UNSW Human Research Ethics
Committee HC180561. The study is reported in line with
the CONSORT 2010 checklist extension for stepped-wedge
cluster randomised trials.31 The study protocol has been pub-
lished elsewhere32 and was informed by pilot work.33

Data were collected on multiple occasions before the
intervention (baseline) to detect whether the intervention
had an effect significantly greater than the underlying
secular trend during baseline. Consecutive observations
were interrupted by the intervention to see if the slope (rate
of change over time) or level (mean starting point) of the
time series changed following the intervention. Participants
were recruited into successive clusters and the baseline
lengths of each cluster were randomised between 2 and 5

weeks with treatment introduced at different times for each
cluster to control for the effects of time as shown in
Figure 1. A random number generator in excel was used to
allocate the baseline length of each cluster in random order.

Participants

Participants were recruited between August 2019 and July
2021 through Behind the Seen, a not-for-profit, ex-service
organisation that aims to increase awareness and reduce
stigma towards mental health issues faced by emergency
service workers and their families.34 The Behind the Seen
facilitators posted the study advertisement on their
Facebook page. Interested participants contacted the
research team who provided information about the study
and a link to the online screening questionnaires. The
screening questionnaires including the Exercise and
Sports Science Australia (ESSA) exercise pre-screening
tool,35 the Physical Activity Vital Sign (PAVS),36 the
Kessler-6 (K6)37 and the Suicidal Ideation Attributes
Scale (SIDAS).38 A member of the research team then
checked the questionnaire responses to determine eligibility
based on the following criteria: (i) former or current emer-
gency service worker; (ii) aged 18–65 years; (iii) currently
physically inactive based on World Health Organisation
guidelines and defined as engaging in <150 minutes of
moderate to vigorous physical activity (MVPA) per week;
(iv) absence of any absolute contraindications to exercise
as per the ESSA exercise pre-screening tool; (v) English
speaking and (vi) internet and Facebook access.

Participants were excluded if they: (i) scored >25 in the
K6 (indicative of very high levels of psychological distress)

Figure 1. Stepped-wedge cluster design with 4 clusters and baseline lengths randomised between 2 and 5 weeks, followed by a 10-week
intervention and 1-month follow up. Each square represents 1 week.
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and were not receiving treatment and/or medication had
changed in the previous 4 weeks, (ii) scored ≥21 in the
SIDAS (indicative of a high risk of suicidal behaviour)
and determined ineligible based on a suicide risk assess-
ment conducted by a clinical psychologist on the research
team. The suicide risk assessment guide to determine
high, medium and low risk to determine their suitability
of taking part and the most appropriate response.
Participants of high risk would be immediately referred to
the acute care team and excluded from the study.
Participants with medium risk would be referred for appro-
priate mental health support and their participation in the
study will be discussed with the medical or psychological
practitioner. Participants of low risk could take part.

Eligible emergency service workers were required to
nominate a support partner to participate in the programme
with them. This was defined as any person with a close per-
sonal relationship to the emergency service worker (e.g.
spouse, family member, caregiver or close friend). The
support partner was required to be (i) aged between 18
and 65 years; (ii) absence of any absolute contraindications
to exercise as per the ESSA exercise pre-screening tool; (iii)
English speaking and (iv) internet and Facebook access.
The same exclusion criteria for support partners were
used. Monte Carlo simulations conducted in Mplus8
using our pilot data (psychological distress (K6)) showed
that a sample size of n=80 would be sufficient to achieve
power of 80% with the p-value set at 0.05.33

Intervention

Participants were enrolled in a 10-week physical activity
programme delivered via a private Facebook group. The
programme was delivered in separate Facebook groups to
four clusters. The Facebook group was co-facilitated by
exercise physiologists and a dietitian with mental health
expertise39 and peer-facilitators.40 The same staff were
used for each cohort.

Exercise physiologists and dietitian. The exercise physiolo-
gists provided education and encouraged discussions on
different predetermined weekly topics including goal
setting, overcoming barriers, reducing sedentary behaviour
and nutrition. A detailed description of the weekly content
has been previously published.32 The intervention content
was designed in accordance with mental health and
trauma-informed principles for physical activity.41 For
example, the intervention considered the specific barriers
to engaging in physical activity and healthy lifestyle beha-
viours health often experienced by people living with poor
mental health including low motivation, mood and fatigue.
The intervention was tailored around individual choices and
preferences and involved encouraging participants to par-
ticipate in meaningful activity which they enjoy. In add-
ition, the facilitators focused on building self-efficacy and

empowerment, helping participants to identify individual
strengths and support networks to improve their lifestyle
behaviours. The content was informed by the qualitative
feedback from our pilot study and based on behaviour
change techniques including fostering social support, self-
monitoring and shaping knowledge.42 All aspects of the
programme were co-developed with the facilitators of the
community organisation (Behind the Seen), who have
lived experience of both working as an emergency service
worker, living with PTSD and being a spouse of an emer-
gency worker. In addition, the facilitators had both research
and clinical experience in mental health.

The exercise physiologists posted 3 to 4 times per week
and monitored the Facebook group daily from Monday to
Friday. The dietitian led 1 week of the intervention which
focused on nutrition. The group aims and rules were
pinned to the Facebook group so that they were always
accessible for participants. Rules included being respectful
of other people’s opinions, zero tolerance of rude or hurtful
comments, ensuring confidentiality of participants of the
group and no sharing of personally identifiable information
of others without their permission. Any harmful content
which did not align with the aims of the group would be
deleted.

Peer-facilitators. The peer-facilitators were participants from
previous clusters of the programme who expressed interest to
volunteer to take part in a subsequent cluster to help motivate
and support other participants. Peer-facilitators in the first
cluster were recruited from our pilot study.33 Participants
who expressed interest were ‘graduated’ into the role of peer-
facilitator for the subsequent cluster of the programme and
co-delivered the succeeding programme with the exercise
physiologists. The peer-facilitators were selected based on
their engagement with the programme, rather than their phys-
ical activity levels or experience. The peers were encouraged
to post on the Facebook group, participate in weekly group
video calls with the facilitators and self-disclose their
journey with participants in the group where they were com-
fortable doing so. No formal training was provided, however
the study exercise physiologists had regular meetings with
the peer-facilitators to check in, discuss any concerns and
review the progress of the programme. The peer-facilitators
helped to establish trust and collaboration, two key trauma
informed principles.

The exercise physiologists and peer-facilitators co-hosted
two weekly group video calls via Zoom which lasted
approximately 30 minutes. Participants were encouraged to
call into a single session per week. The study exercise phy-
siologists led the video call focusing on the weekly topic
and giving participants an opportunity to reflect on the
content posted on the Facebook group, ask questions and
share their experiences with each other and also the peers
and facilitators. The telehealth calls also provided an oppor-
tunity for face-to-face social connection. All participants
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were given a physical activity tracking device (Fitbit Inspire)
and the facilitators set up step count challenges using the
Fitbit app which involved competing for the highest
overall team step count over 4 weeks between emergency
workers versus support partners.

Outcomes

Data collection. Data were collected from both the emer-
gency service workers and their support partner via self-
report questionnaires. We compared emergency service
workers and support partners on key baseline demographics
including psychological distress and physical activity levels.
All pre-screening and outcome measure data were collected
and managed using REDCap electronic data capture tool
hosted and managed by Research Technology Services
(UNSW Sydney).

Multiple baseline data

Primary outcome

The primary outcome was psychological distress. This was
measured using the K6 which is a reliable and valid, 6-item
self-report questionnaire.37 The K6 uses a 5-point Likert
scale with total scores ranging from 6 to 30. Total scores
between 6 and 18 are classified as not having a probable
serious mental illness and >18 as having a probable
serious mental illness.43 Psychometric properties include
good internal consistency (α=0.83) and acceptable discrim-
inative validity.44 The K6 was assessed every week
throughout the intervention including the baseline period
and at the 4-week follow up.

Secondary outcomes

Physical activity (multiple baseline). Physical activity levels
were assessed weekly using the PAVS.36 The PAVS
assesses weekly levels of MVPA and takes <1 minute to
complete. This was assessed weekly throughout the base-
line and intervention phase and again at the 4-week
follow up. All other secondary outcomes were assessed
prior to the 10-week intervention (baseline), at the end of
10 weeks (post-intervention) and again 4 weeks later
(follow up).

Physical activity (pre, post, follow up). The simple physical
activity questionnaire (SIMPAQ) is a five-item clinical
tool designed to assess physical activity among populations
at high risk of sedentary behaviour.45 The SIMPAQ was
adapted to an online version using REDCap. The
SIMPAQ traditionally requires an interviewer to form
simple calculations to account for hours left in the day
based on previous answers, and our online version uses
basic formulas to still allow participants to crosscheck

responses based on how many hours they need to account
for. Total time per week of walking, MVPA and sedentary
time were assessed.

Depression, anxiety and stress. The Depression Anxiety and
Stress Scale (DASS-21) is a 21-item self-report instrument
that measures the related negative emotional states of
depression, anxiety and stress.46 A total score and 3 separ-
ate subscales, each with 7 items, were calculated to identify
severity ratings for depression, anxiety and stress. Higher
scores represented more severe symptoms. For the depres-
sion domain, scores of 0 to 4 are considered normal, 5 to
6 mild, 7 to 10 moderate, 11 to 13 severe and >14 extremely
severe. For anxiety, 0 to 3 is considered normal, 4 to 5 mild,
6 to 7 moderate, 8 to 9 severe, and >10 extremely severe.
For stress, 0 to 7 is normal, 8 to 9 mild, 10 to 12 moderate,
13 to 16 severe, and >17 extremely severe.

PTSD symptoms. The PTSD Checklist for the Diagnostic
and Statistical Manual of Mental Disorders 5th edition
(DSM-5), (PCL-5) is a 20-item self-report measure that
assesses symptoms of PTSD. Symptom severity scores
range from 0 to 80, with a cut-off score of 33 indicating a
provisional diagnosis of PTSD.47 A decrease in scores of
>10 points indicates a clinically significant change; >5
points indicates a reliable change.47 The PCL-5 was only
completed by the emergency service workers and not
their nominated support partners.

Sleep quality. The Pittsburgh Sleep Quality Index was used
to assess the quality and patterns of sleep in the past
month.48 A total of 7 sub-scores were calculated to yield
a global score ranging from 0 to 21. A sum of 5 or
greater indicates poor sleep quality.

Quality of life. The AQoL-6D quality of life questionnaire
has six separately scored dimensions and provides a
summary global ‘utility’ score to describe health-related
quality of life.49 Dimensions include pain, relationships,
independent living, mental health, coping and senses.
Total scores range from 20 to 99 with higher numbers repre-
senting better quality of life.

Social support to exercise. The social support and exercise
survey was used as an assessment of the level of support
individuals making health behaviour changes (exercise)
felt they were receiving from family and friends.50 Two
separate scores; one for friends and one for family were cal-
culated whereby higher scores represent greater perceived
support.50 It was adapted for the purpose of this study to
assess the past month instead of the past 3 months.

Suicidal ideation. The SIDAS was used to assess the pres-
ence and severity of suicidal thoughts.38 It is specifically
developed for online use and consists of five items, each
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targeting an attribute of suicidal thoughts: frequency, con-
trollability, closeness to attempt, level of distress and
impact on daily functioning. The sum of the five items is
the overall score (0–50) and higher scores indicate more
severe suicidal ideation. A score of >21 indicates a high
risk of suicidal behaviour.

Feasibility and acceptability. Feasibility was assessed via
retention which was defined as: (i) retention in the
Facebook group for full duration of the 10-week study,
(ii) participation in the group by actively viewing at least
one post over the previous 2 weeks and (iii) not missing
greater than two consecutive assessment time points.
Feasibility and acceptability were also assessed at post-
intervention using the 14-item feasibility and acceptability
questionnaire that has been used previously to measure par-
ticipant responses to a private Facebook group.51

Responses are answered on a 7-point Likert scale (strongly
disagree–strongly agree).

Statistical analysis

Demographics. Descriptive baseline statistics were calcu-
lated. Comparisons between groups (emergency workers
vs support partners) were assessed for the K6 (primary
outcome) and physical activity levels. The chi square tests
were used for categorical variables and two sample t-tests
for continuous variables.

Comparing multiple baselines to intervention. To examine the
effect of the intervention on the primary outcome (K6), data
from each cluster was combined and an interrupted time
series design was used to compare the rate of change in
K6 on multiple occasions (between 2 and 5 times depend-
ing on cohort) before intervention, to the rate of change
during, and following the intervention period. A piecewise
latent growth curve model (LGCM) was fitted in Mplus 8
base package using the complex analysis function.52

LGCM extends traditional repeated measures analysis of
variance by modelling changes in the mean and the variance
of initial status (intercept) and the growth rate (slope) sim-
ultaneously. We controlled for baseline DASS-21 scores
and position (emergency service worker or support
partner) on the intercept. The analysis was clustered by
pair (emergency service worker and support partner) to
account for non-independence of observations within
pairs. We note that the length of the baseline was consider-
ably shorter than the intervention so we used the method-
ology outlined by Rioux et al.53 to address two key
factors in modelling the intervention slope. Firstly,
change may not be linear over the duration of the interven-
tion. That is, the slope may change direction or magnitude,
so there may need to be additional turning points or ‘knots’
in the slope to appropriately model changes over time.
Second, there may also be a change in level at the knot

point. That is, the new slope created at the knot point
may have a different mean starting point (intercept) than
the end of the previous slope. We used the following
steps. First, visual inspection of the data was used to iden-
tify the location for a knot point. Then separate slopes were
modelled for (a) baseline; (b) intervention slope 1; (c) inter-
vention slope 2 and (d) change in level of knot points.
Model constraints were used to test for significant differ-
ences between slope estimates between baseline and
intervention.

Model fit was evaluated using χ2 with a scaling correc-
tion factor for multiple linear regression (MLR), compara-
tive fit index (CFI), Tucker–Lewis index (TLI), root
mean-square error of approximation (RMSEA) and standar-
dised root mean-square residual (SRMR). Models are con-
sidered good fit if CFI > 0.95, TLI > 0.95, RMSEA < 0.05
and SRMR < 0.05, with a χ2 p-value or its scaling correc-
tion factor for MLR >0.05. The models were estimated
under missing data theory using all available information.54

Pre–post intervention tests. To test for differences between
pre-intervention and post-intervention in secondary out-
comes, we used a multivariate omnibus test in mixed
models clustered by pair (emergency service and support
partnership) with cohort as a random effect, to test
whether, across all five dependent variables (depression,
anxiety, stress, sleep quality and quality of life) there was
a significant effect. This was used to control for type 1
error. We report the Cohen’s d effect sizes for all pre–
post outcomes. Given a significant multivariate test, indi-
vidual mixed models were then run for each dependent vari-
able. All analyses for the pre–post tests were conducted on
SPSS version 27.

Results
We recruited n=47 emergency service workers and n=43
support partners across 4 separate clusters (total N=90).
The mean age across all clusters was 42.3 ±11.5 years. In
total, 29 of 47 (62%) of the emergency service workers
and n=17 of 43 (40%) of the support partners were male.
The sample size in each cluster ranged from n=19 to
n=28. In total, 37 of 47 (79%) of the emergency service
workers are currently serving while 21% were retired or
medically discharged. Of the total sample, 61% of emer-
gency service/support partner pairs were spouses, 26%
were friends, 9% were family members and 4% other
(e.g. carer). There was no significant difference in age
between emergency service workers and support partners
(p = 0.08). The baseline demographics for the four clusters
are shown in Table 1.

At baseline, n=15 (17%) of the total sample met the
cut-off score of >18 on the K6, indicating probable
serious mental illness. There was no significant differ-
ence between the number of emergency service workers
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versus support partners meeting the cut-off (22% vs 11%, χ2

=1.74, N=90, p=0.19). Under half (n=19, 40%) of the
emergency service workers met diagnostic cut-off for
PTSD at baseline. Mean levels of moderate to vigorous
activity were 62.3± 75.1 minutes per week among the
emergency service workers and 176.7± 261.8 among the
support partners. Significantly more support partners
versus emergency service workers met the physical activity
guidelines at baseline (37% vs 9%, (χ2 =10.31 (1, N=86),
p = 0.001)).

Retention was high with 83 of 90 (92%) completing the
intervention. Total dropouts were n=7. Of these, n=2
dropped out during the baseline phase, n=3 before week
5 and n=2 between weeks 6 and 10. N=53 (59%) com-
pleted the 1-month follow up. The flow of participants
through the trial is shown in Figure 2.

Adverse events

There were no adverse events related to the study reported
during the conduct of the intervention, nor was there any
inappropriate behaviour, online harassment or privacy con-
cerns in the group which needed to be removed by the
facilitators.

Psychological distress

Visual inspection of the cluster means revealed a reduction
in psychological distress in the first 6 weeks of the interven-
tion, followed by a floor effect whereby the symptom
improvements were maintained at the lower level compared
to baseline. That is, there was a change in direction of the
intervention slope with a turning or ‘knot’ point approxi-
mately halfway through the intervention. We thus modelled

the intervention as two slopes, with a knot for a change in
direction at week 6 to better represent data. The length of
the baseline (4 weeks) was more comparable in time
course to the two intervention slopes (6 weeks each). We
therefore had three slopes comprised of four baseline time
points, followed by six time points and another six (includ-
ing the 1-month follow up). The first week of the baseline
only included cluster 4 (the only cluster with 5 weeks of
baseline) so the slope was unduly influenced by this
cluster, biasing the slopes. This first week was removed
so that only weeks with two or more clusters were
modelled.

The baseline slope (slope 1) was not significant, b=−0.09,
p = 0.379, as shown in Table 2. The intervention slope 2
(intervention time points 1–5) showed a significant
decrease in psychological distress across the intervention
period, b = −0.441, p = <0.001. That is, participants
decreased by 0.441 of a point on the K6 per week
during the first 6 weeks. The intervention slope 3 (time
point 11–16 (follow up)) did not decrease significantly,
b = −0.009, p = 0.883 (i.e. improvements in K6 were
maintained). The difference between baseline and inter-
vention slope 1 was significant, b=−0.351, p = 0.003,
(i.e. the trajectories of change were significantly differ-
ent), while slope 2 was not significantly different to baseline
b=0.081, p = 0.533). That is, participants continually
reduced their levels of psychological distress compared
to baseline until week 6 (i.e. improvements were
greater in the first part of the intervention) and then
improvements plateaued. The model showed mediocre
fit (chi square = 264.24, p < 0.001 RMSEA = 0.097;
CFI = 0.918; TLI = 0.913, SRMR = 0.114). Clustering
by cohort revealed that no cluster variables were signifi-
cant and adding it to the model caused estimation

Figure 2. Flow of participants through trial in each cluster.
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problems, making it unstable. We therefore did not cluster
by cohort. The estimated marginal means for K6 scores at
each time point are shown below in Figure 3. Due to

large amounts of variance in reporting of physical activity
(see Figure 4 for weekly means), physical activity could
not be added to the latent growth curve model.

Pre–post tests

The results for all secondary outcomes at baseline and post-
intervention are shown in Table 3. The multivariate
omnibus test across all variables was significant, that is,
time was significantly associated with the multivariate
outcome F (822) = 4.912, p < 0.001. Individual mixed
models analysis of the secondary outcomes revealed a
significant effect of time for anxiety (p = 0.02, Cohen
d = 0.30), stress (p = 0.003, Cohen d = 0.22), quality of
life (p = 0.001, Cohen d = 0.26), MVPA (p = 0.03, Cohen
d = 0.29), walking time (p = 0.002, Cohen d = 0.43), sed-
entary behaviour (p = 0.045, Cohen d = 0.25), support to
exercise from family (p = 0.004, Coehn d = 0.45) and
PTSD symptoms (p = 0.001, Cohen d = 0.23). There
was no significant effect of time for sleep quality (p =
0.07, Cohen d = 0.16), depression (p = 0.15, Cohen d =
0.14), suicidal ideation (p = 0.45, Cohen d = 0.09) and
support to exercise from friends (p = 0.19, Cohen d =
0.14). The effect of position (i.e. emergency service
worker vs support partner) was significant across time
points for depression, stress, quality of life and sleep

Figure 3. Estimated marginal means for weekly K6 scores per cluster. Note: The coloured points show the mean of each cluster at each
weekly assessment. The black line shows the modelled slope across clusters with knot points at week 4 (end of baseline) and week 10
(6 weeks into the intervention). There is also a change in level modelled between weeks 10 and 11.

Table 2. Latent growth curve models for psychological distress.

Coefficient SE t-score p-value

Position on intercept 0.658 0.553 1.190 0.234

DASS-21 on intercept 0.277 0.030 9.148 <0.001

Baseline −0.090 0.102 −0.880 0.379

Intervention 1 −0.441 0.062 −7.098 <0.001

Intervention 2 −0.009 0.064 −0.147 0.883

Intervention 1 vs
baseline

−0.351 0.116 −3.018 0.003

Intervention 2 vs
baseline

0.081 0.129 0.624 0.533

Intervention 1 vs 2 −0.432 0.089 −4.861 <0.001

Note: Baseline= slope 1, Intervention 1=slope 2, Intervention 2= slope
3. Bold font indicates statistical significance. DASS: Depression Anxiety and
Stress Scale.
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quality. However, there was no interaction between time
and position (i.e. change from pre, post to follow up)
between the two groups in any outcome except friends
support to exercise.

Acceptability. The results from the feasibility and accept-
ability questionnaire are shown in Figure 5. Most partici-
pants (>75%) agreed that the Facebook group was easy to
use. The majority found that it was easy to view the
content, post or comment on the group and access via a
smartphone. There was some disagreement regarding satis-
faction, the desire to continue using the group and whether
the group was fun to use.

Discussion
The results of this study showed that an online physical activ-
ity intervention is a feasible strategy that can help to reduce
levels of psychological distress among emergency service
workers and their support partners. Levels of psychological
distress did not change significantly during the baseline
period yet reduced significantly during the first 6 weeks of

the intervention, compared to baseline. Improvements then
plateaued and were maintained until the end of the interven-
tion and to the 1-month follow up. This finding is consistent
with a previous exercise intervention conducted in police
officers which found that the greatest improvements in
levels of PTSD were made in the first 6 weeks of the inter-
vention and then maintained until the end of the programme
at week 12.55 Therefore, by helping emergency service
workers to maintain social and personal resources associated
with lifestyle behaviours, this may help to protect their
mental health and prevent resource loss spirals, as explained
by the conservation of resources theory.56

In addition to reductions in psychological distress, par-
ticipation in the intervention was also associated with
improved levels of anxiety, stress, quality of life and
PTSD symptoms in line with previous studies.57,58 The
active components of the intervention mediating the
improvements in mental health symptoms however are
not clear. Given the existing exercise and mental health
treatment and prevention literature,17,59 and the target of
the intervention, the observed significant changes in phys-
ical activity levels and sedentary behaviour are likely

Figure 4. Mean weekly physical activity scores per cluster.
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contributing factors. While mean weekly physical activity
levels could not be added to the latent growth curve
model because of the large variability in self-reported
data, Figure 4 appears to show a trend of increasing phys-
ical activity levels throughout the intervention compared
to baseline. Our findings therefore suggest that increasing
physical activity levels and reducing sedentary behaviour
may be a useful strategy for improving mental health in a
primarily sub-clinical population. Core components of the
intervention included the supervision by exercise physiolo-
gists, as recommended to increase adherence among people
with poor mental health,60 and the focus on enjoyment and
the emphasis on sustainable, incremental lifestyle change
tailored to individual preferences, rather than specific exer-
cise prescription.41

The study also aimed to facilitate social support, which
has been found among other populations including veterans
to drive the relationship between increased exercise and
improved mental health.61 Further investigation into the
role of social support including the dyad relationship (i.e.
emergency service and support partner) in moderating
health behaviours is warranted. For example, it would be
helpful to understand the interactions between the physical
activity behaviours of emergency service workers and their
support partners and the factors mediating this relationship
to understand the design of dyad interventions. While
support from friends to exercise did not change signifi-
cantly, changes in family support, which is not surprising
given 70% of dyads, were spouses or family members
rather than friends. Lastly, retention was high (91%) com-
pared to previous social media delivered physical activity

and diet intervention studies among the general popula-
tion62 and physical activity interventions among people
with anxiety disorders.63 This is an important finding
given the barriers such as stigma and accessibility often
associated with other preventative and treatment-based
mental health initiatives.64

Limitations
Several limitations should be considered. Firstly, the online
recruitment via social media introduces a bias toward those
who are already active online and technologically literate.
Future studies using digital platforms to target physical
activity and diet among this population should consider
assessing the usability of the platforms to truly understand
the acceptance of these technologies. This includes asses-
sing the separate constructs of usefulness, satisfaction and
ease of use.

Secondly, it is difficult to dismantle the intervention
components (e.g. Fitbit, Facebook group, telehealth calls),
to inform which component is having the greatest effect
and inform future initiatives. The authors will however
conduct a secondary analysis to regress changes in
symptom scores on changes in Fitbit measured physical
activity levels to better understand possible associations.

In addition, this study involved a relatively small sample
(n=90) with large heterogeneity regarding employment and
mental health symptomology. The sampling from a specific
organisation (Behind the Seen) introduces another bias.
Confounding variables such as engagement levels, major
life events or medication changes were not monitored or

Figure 5. Feasibility and acceptability responses.

16 DIGITAL HEALTH



controlled for due to high participant questionnaire burden;
however, future research should consider assessing these.
While we recruited participants with and without a diag-
nosed mental illness, we excluded people who were experi-
encing high levels of symptomatology and were not
engaged in other mental health support. Since the present
study is not mental health treatment it may therefore not
be suitable for people experiencing very high levels of psy-
chiatric symptomatology. In addition, the follow-up period
of 1 month may not be long enough to detect sustained
changes and future research should consider longer
follow-up period to determine maintenance of behaviour
change and reasons for dropout.

A strength of this study is the stepped-wedge design
whereby everyone had access to the intervention,
however importantly while the primary outcome (K6) had
a control, the pre–post–follow up data did not and therefore
caution should be taken not to overinterpret these findings.
Finally, our sample size calculation determined that we
would need n=80 participants, and so in our protocol we
reported that would recruit 5 clusters to account for drop
out.32 Given our low dropout rate (n=7), we terminated
recruitment after 4 trials (n=90) since this exceeded the
required n=80 participants.

Conclusion
Emergency service workers are regularly exposed to trauma
as part of their work. We therefore need to equip emergency
workers with resources to help buffer the effects of stress
and trauma exposure. Results add to the small yet increas-
ing body of evidence showing the impact of targeting modi-
fiable lifestyle behaviours, known predictors of mental
health, for populations exposed to trauma. Our stepped-
wedge evaluation of a 10-week online lifestyle intervention
resulted in significant improvements in levels of psycho-
logical distress and may be associated with other health out-
comes including quality of life among emergency service
workers and their support partners. Future research should
consider evaluating the mechanistic factors (e.g. levels of
physical activity, social support) as mediators of improve-
ments in levels of psychological distress.
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