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Abstract

Background: First responders (eg, police, firefighters, and paramedics) are at high risk of experiencing poor mental health.
Physical activity interventions can help reduce symptoms and improve mental health in this group. More research is needed to
evaluate accessible, low-cost methods of delivering programs. Social mediamay be apotentia platform for delivering group-based
physical activity interventions.

Objective: Thisstudy aimsto examine the feasibility and acceptability of delivering amental health—informed physical activity
program for first responders and their self-nominated support partners. This study also aims to assess the feasibility of applying
anovel multiple time series design and to explore theimpact of the intervention on mental health symptoms, sleep quality, quality
of life, and physical activity levels.

Methods: We co-designed a 10-week web-based physical activity program delivered viaa private Facebook group. We provided
education and motivation around different topicsweekly (eg, goal setting, overcoming barriersto exercise, and reducing sedentary
behavior) and provided participantswith aFitbit. A multipletime series design was applied to assess psychological distresslevels,
with participants acting as their own control before the intervention.

Results: Intotal, 24 participants (12 first responders and 12 nominated support partners) were recruited, and 21 (88%) completed
the postassessment questionnaires. High acceptability was observed in the qualitative interviews. Exploratory analyses revealed
significant reductions in psychological distress during the intervention. Preintervention and postintervention analysis showed
significant improvementsin quality of life (P=.001; Cohen d=0.60); total depression, anxiety, and stress scores (P=.047; Cohen
d=0.35); and minutes of walking (P=.04; Cohen d=0.55). Changesin perceived social support from family (P=.07; Cohen d=0.37),
friends (P=.10; Cohen d=0.38), and sleep quality (P=.28; Cohen d=0.19) were not significant.

Conclusions:. The results provide preliminary support for the use of social media and a multiple time series design to deliver
mental health-informed physical activity interventions for first responders and their support partners. Therefore, an adequately
powered trial isrequired.

Trial Registration: Australian  New Zeadland Clinica Trials Registry (ACTRN): 12618001267246;
https://anzctr.org.au/Trial/Registration/Trial Review.aspx?PACTRN=12618001267246.
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Introduction

Background

First responders, including police, firefighters, and paramedics,
are regularly exposed to traumatic events. This repeated
exposure puts them at an increased risk of experiencing
psychological distress and poor mental health [1]. Overdl, 1in
3 first responders report having high or very high levels of
psychologica distress [2], whereas 1 in 10 first responders
experience posttraumatic  stress  disorder (PTSD) [3].
Conseguently, first responders are more than twice as likely to
report having suicidal thoughts and are 3 times more likely to
have a suicide plan than the general population [2].

First responders are also at an increased risk of poor physical
health because of anumber of occupational risk factors. Regular
exposure to high-pressure situations, shift work, and physical
inactivity contribute to high rates of cardiovascular disease and
its risk factors, including hypertension and obesity [4].
Notwithstanding the physical demands of the role, obesity and
hypertension remain significant problems among first responders
[5-7]. Therisk of physical health comorbiditiesis compounded
in those with poor mental health [8,9]. For example, PTSD is
a risk factor for obesity, diabetes, and metabolic syndrome
[10-14]. Urgent efforts are needed to prevent and treat physical
and mental health issues in this underserved population.

There is strong evidence showing that exercise and physical
activity can help prevent and treat common mental disorders
experienced by first responders (eg, depression, anxiety, and
PTSD) while simultaneously improving physical health
outcomes [15]. Physical activity has been shown to improve
mood, reduce symptoms of depression and anxiety, improve
deep quality, and reduce alcohol dependence [15-18].
Improvementsin mental health symptoms have also been seen
in people with PTSD when delivered in addition to usua care
[19].

Physical activity also has great potentia as a preventative
strategy. A review of existing studies suggests that regular
physical activity is associated with a reduction in 17% of
incident cases of depression [16]. This should be considered
among populations at an increased risk of psychological injuries,
such asfirst responders. Given that poor mental health isarisk
factor for physical inactivity [20] and that physical activity
levels decrease more steeply over time with increasing PTSD
symptoms[21], early intervention and prevention strategiesare
critical for protecting long-term physical and mental health
[8,9].

Despite the well-documented mental health and cardioprotective
benefits of increased physical activity, thereislimited research
exploring ways to engage at-risk populations such as first
respondersin preventative or treatment-based exercise programs.
Socia mediaprovidesaunique opportunity to overcome barriers
related to accessing care experienced by first responders,
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including issues related to stigma toward mental illness [22]
and geographical barriers. Importantly, web-based platforms
offer a cost-effective [23] and scalable opportunity to deliver
mental health—informed physical activity interventions to the
first responders living in regional and remote settings. Social
mediaalso promotes social connectedness, which isfundamental
to exercise adherence and long-term behavioral change [24].
Facebook groups have previously been used effectively to
deliver behavior change interventions in both the genera
population and in people with serious mental illness [25,26].
To our knowledge, no previous studies have tested Facebook
as a means of increasing physical activity levels in first
responders.

In developing programs to improve the physical and mental
health of first responders, it is also important to consider the
people who support them, including spouses, family members,
and friends. Informal caregivers (eg, spouses and family
members) are more likely to have depression, sleep problems,
stress, and physical health conditions[27,28]. Carers, therefore,
need access to support and programs to improve their mental
health and well-being. Given the strong impact of social
connections on health outcomes[29], particul arly among dyads,
the inclusion of nominated support partners is likely to be
mutually beneficial.

Objectives

This study aims to assess the feasihility, acceptability, and
preliminary effectiveness of using a private Facebook group to
deliver a physical activity intervention for first responders and
their selected support partners. This study also aims to assess
thefeasibility of applying anove interrupted time seriesdesign
to determine whether this methodology would be a feasible
substitute for a control group in an adequately powered trial.
Exploratory analysis aimed to identify associated changes in
mental health symptoms, sleep quality, quality of life, physical
activity, and socia support. We hypothesized that the program
would befeasible, and participantswould increase their physical
activity with subsequent positive effects on mental health
outcomes.

Methods

Design

An interrupted time series design was pilot tested. This
methodology was used to detect whether the intervention had
a significantly greater effect than the underlying secular trend
[30,31]. Consecutive observations of the Kesdler-10 (K10) every
2 weeks for a baseline period of 5 weeks were interrupted by
the intervention to determine whether the series’ slope or level
changed following the intervention. Participants, therefore,
acted as their own control. This methodology was tested to
inform the practicality of applying it to an adequately powered
trial and replacing the need for a randomized controlled trial
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(RCT). A flow chart of the study design and assessment time
pointsis shown in Figure 1.

McKeon et al

This study was approved by the University of New South Wales
Human Research Ethics Committee (HC180561) and
prospectively registered (ACTRN12618001267246). All
participants provided informed consent.

Figure 1. Flow of participants through the trial. 2Kessler-10 (assessed every 2 weeks); bDepron Anxiety and Stress Scale-21, Pittsburgh Sleep
Quality Index, Assessment of Quality of Life-6D, Simple Physical Activity Questionnaire, Posttraumatic Stress Disorder Checklist for Diagnostic and

Statistical Manual of Mental Disorders, fifth edition (first responders only), and social support and exercise survey; “Depression Anxiety and Stress
Scale-21, Pittsburgh Sleep Quality Index, Assessment of Quality of Life-6D, Simple Physical Activity Questionnaire, Posttraumatic Stress Disorder
Checklist for Diagnostic and Statistical Manual of Mental Disorders, fifth edition (first responders only), social support and exercise survey, and

feasibility questionnaire.

[ Enrolment ]

Assessed for eligibility (n=25)

[ Multiple Baseline ]

[ Intervention ]

[ Follow-up ]

Participants

Participantswere recruited between August and September 2018
through Behind the Seen, a not-for-profit community initiative
that aimsto increase awareness and reduce stigmatoward mental
health issues faced by first responders and their families. The
Behind the Seen facilitators posted the study advertisement on
their Facebook page, which has afollowing of 25,000 people.
Convenience sampling was used to recruit participantswho met
the following criteria: former or current first responders, aged
between 18 years and 65 years, and who were currently
physically inactive, which is defined as engaging in less than
150 minutes of moderate-to-vigorous physical activity (MVPA)
per week [32] and was assessed using a physical activity vital
sign questionnaire [33]. Participants also needed to be able to
communicate in English and have internet access. Participants
were eligible to participate if they answered no to al the
guestionsin the Exercise Sports Science Australia Prescreening
Tool [34].

https://formative.jmir.org/2021/4/€23432
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First responders nominated support partners to participate in
the program. Thiswas defined as any person with close personal
relationshipswith them, for example, partners, family members,
caregivers, or friends. The support partner was required to be
aged between 18 years and 65 years and be medically cleared
to exercise. First responders or support partnerswho scored >30
in the K10 (indicative of very high levels of psychological
distress) and who were not receiving treatment or whose
medications had changed in the past 4 weeks were excluded
and referred to alocal health professional.

Intervention

Participants were enrolled in a 10-week physical activity
program delivered viaaprivate Facebook group, which was set
up for the purpose of the study. All participants commenced
the program at the same time, which ran from October 2018 to
January 2019. The facilitators of the group were exercise
physiologistswho provided education and facilitated discussions
on different predetermined topicsweekly, including goal setting,
overcoming barriers, reducing sedentary behavior, and
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improving diet. A full description of the topics and example
posts is provided in Table 1. All aspects of the program were
codevel oped with the facilitators of the community organization
(Behind the Seen), who have lived experience of both working
asafirst responder and living with PTSD. Thefacilitators posted
2-4 times per week and encouraged participantsto post photos,
ask questions, and share their journey on the Facebook group.
The facilitators monitored the group daily from Monday to
Friday and provided encouragement in the form of likes and
comments in response to participants posts. The content and
features of the program were co-designed with lived experience
personnel and were based on behavior change techniques,

Table 1. Facebook group facilitator content.

McKeon et al

including shaping knowledge, self-monitoring, and social
support [35]. Content was posted weekly in the form of
information, exercise demonstration videos, links to existing
web-based resources, step count competitions, and discussion
questions. Each participant was given aphysical activity tracking
device (Fitbit Flex 2) to monitor their activity levels. Participants
were instructed on the different Fitbit functions, for example,
how to track the intensity of their exercise and set goals using
the phone app. Facilitators also set up group challenges using
the Fithit phone app, for example, the highest step count between
first responders and support partners.

Week Topic Content
1 Welcome «  Participants were asked to introduce themselves (eg, occupation) and mention why they joined the group
« Instructions were provided on Fitbit activity trackers
2 Goal setting *  How towritea SMART?goal. For example, participants were encouraged to increase their step count from
the last week by 5%-10%
«  Participants were asked to write goals (short term, long term, and one with the support person) and post them
on the Facebook group
.  Benefits of self-monitoring and waysto do it (eg, Fitbit and training diaries)
3 Benefitsof physical «  Link between physical and mental health explained
activity «  Physica and mental health benefits (eg, improved mood, sleep, and decreased anxiety and stress)
o Video links and factsheets provided
4 Barriers «  Participants were asked to vote on their biggest barriers to getting active (eg, lack of time, low motivation,
and low mood)
«  Discuss strategies to overcome barriers and ask participants to share their suggestions and ideas
5 Support « Information provided on how to be a helpful support person (practical support, effective communication, and
exercising together)
« Information provided on social support for increasing motivation
6 Sedentary behavior « Risksassociated with sedentary behavior (eg, increased mortality risk)
« How toincreaseincidental activity, including ways to incorporate physical activity into everyday life
«  Minimize time spent sitting and encourage breaking up long periods of sitting
7 Aerobic exercise « Audtralian guidelines (150 min of moderate-to-vigorous physical activity)
«  Finding an exercise you enjoy
8 Resistanceexercise  «  Australian guidelines (strength training at least two times per week)
«  Exercise safety (eg, the importance of awarm-up)
« Videos of simple workouts (eg, squats and push-ups against awall)
*  Theimportance of progression and waysto do it (eg, using the FITTP principle)
9 Healthy eating «  The healthy eating pyramid
«  Creating ahealthy food environment (eg, shopping and cooking together and eating meal swithout distractions)
10 Review How to maintain an exercise program

Review of goals
Celebration of progress

Community programs discussed (eg, gyms and community runs)

8SMART: specific, measurable, achievable, realistic, and timely.
bEITT: frequency, intensity, time, and type.

Data Collection

Data were collected from both the first responder and their
support partner viaweb-based self-report questionnaires, Fitbit
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data, and one-on-one Skypeinterviews. Datafrom al self-report
questionnaireswere gathered through the MetricWire platform,

a phone app.
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M easures of Feasibility and Acceptability

A manual calculation of the sum of posts, likes, comments, and
viewswas performed to define Facebook group use, as hasbeen
similarly defined in previous research [36]. Feasibility was
assessed based on participant retention, measured in 2 ways:
first, the number of participants who remained in the group until
program completion, and second, the number of participants
who completed all of the postintervention assessments.

Acceptability was assessed postintervention using a 14-item
feasibility and acceptability questionnaire developed for a
private Facebook group [37]. Responses were answered on a
7-point Likert scale (strongly disagree to strongly agree).
Acceptability was assessed using qualitative interviews.
Participants were invited to participate in a 20-minute
one-on-one semistructured interview via Skype following the
intervention period. The interview covered topics including
likes, didlikes, effectiveness, and recommendations for future
iterations. The interviews were recorded and transcribed
verbatim. Data were analyzed using thematic analysis to
determine key themes identified by participants [38].

Secondary Outcomes

Psychological Distress

The K10 self-report questionnaire was used to assess levels of
psychological distress[39]. It consists of 10 items scored on a
5-point Likert scale, with total scores ranging from 10 to 50.
Scores were grouped into 4 levels of psychological distress:
low (scores of 10-15), moderate (scores of 16-21), high (scores
of 22-29), and very high (scores of 30-50) [40]. The K10 has
excellent psychometric properties [41], including high internal
consistency (0=.93) [39] and discriminant validity [42].

Depression and Anxiety

The 21-item Depression Anxiety and Stress Scale (DASS-21)
was used to assess the effects of the program on mental health
symptoms [43]. Participants used the 4-point severity or
frequency scaleto rate the extent to which they had experienced
each state over the past week. A total score and 3 separate
subscales, each with 7 items, were calculated to identify severity
ratings for depression, anxiety, and stress. Higher scores
represented more severe symptoms. For the depression domain,
scoresof 0-4 were considered normal, 5-6 mild, 7-10 moderate,
11-13 severe, and >14 extremely severe. For anxiety, 0-3 was
considered normal, 4-5 mild, 6-7 moderate, 8-9 severe, and >10
extremely severe. For stress, 0-7 was normal, 8-9 mild, 10-12
moderate, 13-16 severe, and >17 extremely severe. The
psychometric properties of the DASS21 have been
comprehensively evaluated, and it has been found to be valid,
consistent, and responsive to treatment [44,45].

Sleep Quality

The Pittsburgh Sleep Quality Index (PSQI) was used to assess
participants’ quality and patterns of sleep inthe past month [46].
This self-report questionnaire was assessed at baseline,
postintervention, and follow-up. A total of 7 subscores were
calculated, ranging from O to 3, to yield aglobal score ranging
from O to 21. A sum of 5 or greater indicates a poor sleeper.
Acceptable measures of internal homogeneity, consistency
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(test-retest reliability), and validity were obtained. The
components of the PSQI were shown to have a high degree of
internal consistency (0=.83) [46].

Quality of Life

The Assessment of Quality of Life-6D (AQoL-6D) scale was
used to assess quality of life [47]. A total simple psychometric
score for health-related quality of life and profile scoresfor the
different dimensionswere calculated. The 6 dimensionsinclude
independent living, relationships, mental health, coping, pain,
and senses. Scores can range from 20 to 99, with lower values
representing abetter quality of life. The AQoL-6D questionnaire
has achieved construct validity and provides a sensitive
description of health-related quality of life [47].

PTSD Symptoms

The Posttraumatic Stress Disorder Checklist (PCL-5) in the
Diagnostic and Satistical Manual of Mental Disorders (Fifth
Edition) (DSVI-5), isa20-item self-report measure used to assess
the DSM-5 symptoms of PTSD [48]. Only the first responders
were administered this questionnaire. Symptom severity scores
range from O to 80, with a cutoff score of 33 indicating a
provisional diagnosis of PTSD [49]. A decrease in scores of
>10 points indicates a clinically significant change; >5 points
indicates a reliable change. The PCL-5 is a psychometrically
sound measure of DSV-5 PTSD symptoms. It shows strong
internal consistency (0=.94), test-retest reliability (r=0.82), and
validity [48].

Social Support to Exercise

The social support and exercise survey was used to assess the
level of support individuals making health behavior changes
(exercise) felt they were receiving from family and friends[50].
Respondents rated the frequency with which family members
and friends had done or said what was described in the item
during the previous month on a 5-point scale, ranging from 1
(none) to 5 (very often). The survey was assessed at baseline,
postintervention, and follow-up. The test-retest reliabilities of
the factors were adequate, and the internal consistency
reliabilities were high (a range .61-.91).

Minutes of Physical Activity

Physical activity levels were assessed subjectively using the
Simple Physical Activity Questionnaire (SIMPAQ). The
SIMPAQ is a 5-item clinical tool designed to assess physical
activity among populations at high risk of sedentary behavior,
with demonstrated validity and reliability among people with
mental illness[51]. For the purpose of this study, the SIMPAQ
was adapted to a web-based version using MetricWire. The
SIMPAQ score was assessed at baseline, postintervention, and
follow-up. The total time per week of walking, MVPA, and
being sedentary was assessed.

Procedure

Consecutive observations of the K10 were assessed every 2
weeks as part of the interrupted time series design. During the
5-week baseline period, the K10 was asked at 3-time points
beforetheintervention. At the end of the basdline period (before
intervention), the DASS-21, PSQI, AQoL-6D, PCL-5, social
support to exercise, and SIMPAQ were assessed, as shown in
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Figure 1. During the intervention, the K10 continued to be
assessed every 2 weeks, with atotal of 5 time points during this
period. At the end of the 10-week intervention, al outcomes
were reassessed, in addition to the feasibility and acceptability
guestionnaire and the optional qualitative interviews. At the
4-week follow-up, all baseline questionnaires were reassessed.

Statistical Analysis

In this study, we used two statistical approaches to test the
changes during the intervention. First, we used a multiple
baseline design to compare participants’ psychological distress
levels with their own baseline (which acted as a control) using
Mplus version 8. Second, we tested for differences between
preintervention and postintervention outcomes on a battery of
tests (open trial, no control) using SPSS version 24 (IBM
Corporation).

Comparing Multiple Baselines With I ntervention

A multiple baseline design was used to test for significant
differencesin participant trgjectories between the baseline and
during theintervention. A piecewiselatent growth curve model
was fitted in the Mplus base package using complex analysis.
The model included a slope model for each participant’s K10
scores during the 3 baseline time points (baseline slope) and
during the 5 intervention time points 4 to 8 (intervention slope).
In latent growth curve models, each participant’s repeated time
points were modeled as a latent variable of slope for each
participant and a mean slope across the group. That is, a
multilevel model was designed in which each participant’stime
series is nested within each individual, which is nested within
the overall group. Random effects were used to allow each
participant to have their own intercept and slope. An assumption
of linear modeling isthat the observations between participants

https://formative.jmir.org/2021/4/€23432
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will beindependent. However, partnersin this study were likely
to share characteristics and were thus nonindependent; clustering
by partnerships was included to account for the
nonindependence of results within pairs. A piecewise model
can model 2 separate slopes for each participant within atime
series (between baseline and intervention). Model constraints
were used to test for significant differences between the slope
estimates between baseline and intervention.

Pre-Post | ntervention Tests

A multilevel modeling approach was used to test repeated
measures for each individual, accounting for pairs (first
responder and support partner). That is, while accounting for
clustering within pairs, mixed models were run to test whether
participants showed significant changes in outcome measures.
Directional hypotheses were used (one-tailed tests), and Cohen
d effect sizeswere calculated. All analysesfor the pre-post tests
were conducted on SPSS version 24.

Results

Participant Demographics

In total, 24 participants (13/24, 54% female, 12/24, 50% first
responders and 12/24, 50% support partners) were recruited for
the study. Table 2 presents the demographic characteristics of
the participants. The relationship between most
participant-support partner pairswaslife partners (10/12, 83%).
Half of the first responders were former or current firefighters,
33% (4/12) were paramedics, and 17% (2/12) were police
officers. Most of the total sample (17/24, 71%) used Facebook
for >3 hours per week before the intervention. The flow of
participants throughout the study is shown in Figure 1.
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Table 2. Baseline demographics.
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Characteristic First responder (n=12) Partner (n=12) Total (N=24)
Age (years), mean (SD) 48.1 (11.12) 44.8 (12.13) 465 (11.5)
Sex (male), n (%) 10 (83) 1(8) 11 (46)
Smoker, n (%) 2(17) 2(17) 4(17)
Marital status, n (%)

Married 7 (58) 7 (58) 14 (58)

Single 2(17) 1(8) 3(13)

Other or prefer not to say 3(25) 4(34) 7(29)
Education, n (%)

High school 2(17) 3(25) 5(21)

Diplomaor certificate 8 (66) 2(17) 10 (42)

Bachelor or postgraduate degree 2(17) 7 (58) 9(37)
Occupation, n (%)

Police 2(17) 2(17) N/A2

Fire 6 (50) N/A N/A

Paramedic 4(33) 1(8) N/A

Nonfirst responder N/A 9(75) N/A
Work status, n (%)

Current serving 7 (58) N/A N/A

Retired or medically discharged 5(42) N/A N/A
Relationship with the first responder, n (%)

Life partner N/A 10 (84) N/A

Friend N/A 1(8) N/A

Family member N/A 1(8) N/A
Facebook use per week, n (%)

3+ hours 11 (92) 6 (50) 17 (71)

1-3 hours N/A 4(33) 4(17)

<1 hour 1(8) 2(17) 3(12)

3N/A: not applicable.

Feasibility and Acceptability

Retention

From a total of 24 participants, 21 (88%) completed the
postintervention assessment questionnaires and 22 (92%)
completed the program. One participant dropped out during the
baseline period, before the intervention. Another participant
dropped out during week 8 for unknown reasons. Participants
completed 98% of the multiple time series design K10
assessments, which occurred at 8 time points acrossthe baseline
and intervention period. Only aminority (6/24, 25%) completed
the 4-week postintervention follow-up assessment.

Engagement
Over the 10-week study period, there was a total of 544 likes
and comments from 23 participants. There were a total of 76
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individual posts, with 50 posts (66%) coming from participants
and 26 posts (34%) from facilitators (Table 3). The total post
views of the first responder, support partner, and
facilitator-initiated responses were high, with a mean of 18.4
(SD 3.5) views per post across the 10 weeks, indicating an
average view rate of 83% (Table 3). The highest response rate
wasatotal of 26 commentsand 5 likesfrom 12 participants and
was in response to a post on goal setting. Poll responses were
not included in the sum of likes and comments but received the
highest interaction. Participants’ posts included screenshots of
their daily step counts, community exercise programs, personal
barriers to getting active, and screenshots of sleep patterns as
recorded by the Fitbit. Participant-initiated posts declined across
the intervention, with the lowest being week 9, which focused
on diet.
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Table 3. Engagement with Facebook postsinitiated by first responders, partners, and facilitators.

Week, topic, and position Number of posts Post views, mean (SD) Likes, mean (SD) Comments, mean (SD)
1, Welcome

First responders 13 16.5 (1.8) 3.3(16) 35(2.1)

Partners 4 18(0.8) 4.8(3.0) 3.8(15)

Facilitators 4 11.5(1.3) 3.8(L9) 9.6(7.1)
2, Goal setting

First responders 6 18.8 (1.7) 5.2(1.5) 8(3.7)

Partners 0 N/AR N/A N/A

Facilitators 4 195(1) 6(1.8) 6.8 (12.8)

3, Benefits of physical activity

First responders 1 23(0) 5(0) 2(0)

Partners 1 21(0) 6(0) 4(0)

Facilitators 2 21(1.9) 4.1(2.1) 15(2.1)
4, Barriers

First responders 4 23.2(0.9) 5.5(1.3) 3.8(1.3)

Partners 1 23(0) 1(0) 7(0)

Facilitators 3 20.7 (1.5) 5(5.3) 5.3(3.8)
5, Support

First responders 2 18 (1.4) 2(0) 1(1.4)

Partners 1 21(0) 4(0) 0(0)

Facilitators 2 19 (1.4) 7.5(4.9) 6(5.7)

6, Sedentary behavior

First responders 4 20.6 (1.7) 55(1.7) 4(2.1)
Partners 2 21 (4.2) 6(1.4) 4(4.2)
Facilitators 3 19 (1.4) 25(3.5) 4(4.2)

7, Aerobic exercise

First responders 4 20.3(1.0) 6.5(3.7) 1.8(1.0
Partners 3 20.7 (3.2) 1.7 (0.6) 5(3.0)
Facilitators 2 19 (1.4) 2(0) 1.5(0.7)

8, Resistance exercise

First responders 3 22.7(1.2) 5(2.6) 1.7(1.2)
Partners 0 N/A N/A N/A
Facilitators 2 20.5(2.1) 4(2.8) 35(35)
9, Healthy eating
First responders 0 N/A N/A N/A
Partners 0 N/A N/A N/A
Facilitators 2 20(0) 3(19) 4(0)
10, Review
First responders 1 17 (0) 0(0) 5(0)
Partners 0 N/A N/A N/A
Facilitators 2 20.5(4.2) 9(0.7) 6(1.4)

8N/A: not applicable.
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Fitbit Compliance

From a tota of 24 participants, 22 participants (92%)
downloaded the Fitbit app and activated their device. Oncethis
setup had occurred, they were worn on 89% of the days during
the 10-week intervention period and on 48% of the days during
the 4-week follow-up period. From the 22 participants, 19
participants (86%) wore Fithits >80% of the days during the
10-week program, and 21 (95%) wore them >50% of the days.

Acceptability

Figure 2 summarizes the participants’ responsesto afeasibility
and acceptability questionnaire. On average, both participants
and their support partners appraised the program positively.
Mean scores across the 14 questionswere 5.5 out of 7, meaning
participants somewhat agreed or strongly agreed that the group
was feasible and acceptable. Mean scores ranged from 3.79 to
7.0. Most of the participants agreed or strongly agreed that the

McKeon et al

Facebook group was easy to use (18/21, 86%) and useful (17/21,
81%); importantly, 95% (20/21) said it was safe to use. There
was some discrepancy in whether the group hel ped participants
be more active or eat healthier food; 7 participants disagreed to
some degree that the program helped them eat healthier, and 2
participants disagreed that it helped them be more active. In
addition, 5 first responders and 1 support partner participated
in the optional qualitative interviews. All 6 participants
experienced high or very high psychological distress levels at
baseline, and engagement levels with the page varied between
them. A total of 5 themes were identified from the data: (1) the
role of physical activity and exercise for mental and physical
health, (2) the contributing role of individual intervention
components (eg, Fitbit and Facebook page), (3) the significance
of social support, (4) identity and camaraderie associated with
being a first responder, and (5) opportunities for future work
and recommendations.

Figure 2. Participant responses to the feasibility and acceptability questionnaire.

Would recommend to a friend l
Safe to use
Satisfied with the group

Helps me choose healthier food

Helps me be more active

Fun to use

Helps me connect with other participants

Facebook group is useful

Learned to use group quickly

Easy to access on phone
Easy to post

Content easy to see

Easy to use l

0

v

10

m Strongly disagree

m Disagree

m Disagree somewhat
Neutral

m Agree somewhat

m Agree

m Strongly agree

15

[
(=]

25

Number of participants

Selected participant quotes relating to key themesare shownin
Table 4. Participants identified that regular exercise improved
their mental health by helping them better manage their
symptoms. A subtheme emerged for physical activity acting as
a catalyst for functional recovery, for example, facilitating
participation in social activities. Participants reported that the
use of Fithit increased awareness of physical activity levels.
Some participants reported that they would like to have seen
more interaction on the Facebook page, whereas others
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appreciated thelack of pressureto contribute. Overall, the social
support received from partners and other members of the group
was well accepted and highly valued, and participants also
reported forming friendships with other members of the group
outside of the program. The camaraderie of being a first
responder emerged as a theme, with participants appreciating
that othersin asimilar position to themsel ves were participating
and supporting each other.
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Table 4. Participant quotes from the qualitative interviews.

Themes and subthemes Examples of supporting quotations

Benefits of physical activity

Mental health « “Definitely my consistency increased. And if | look at my data on my phone, or when | syncit, | can see that
when | regularly exercise and don’'t miss a class and stuff, | certainly am alot better mentally.”
«  “..butlwastakingtomy psychiatrist yesterday and he was saying definitely increasing my exercise has helped

me with my sleep because we've looked at my data on Fitbit and three months ago | wasn't sleeping as good
aswhat | am now.”

o “Like, | know when | do my exercise,...I’m not thinking about my problems, I’m not thinking about any crappy
jobI’'vegoneto, it'saform of mindfulnessamost. It'saform of I’ m being right present what I’ m doing because
| don’'t want to get injured, so I’'m trying to do it right, so | am really concentrating on me and the task at hand
which then takes the focus off your depression, or PTSD, or anxiety.”

o “Andl just know hand in hand for methat when | don’t exercise, my mental health deteriorates. When | exercise
regularly and consistently, my mental health stays stable.”

Catalyst for functional re- «  “When my son says, ‘Hey dad, you want to go tobogganing after school,” I'm like, ‘ Yes, let'sgo.
covery

Management tool . “It'smade mego out more. | find me going outside more, even if | don't feel like exercising. So, that for me,
that's a big improvement, and | feel much more—it doesn’t stop the posttraumatic stress. It doesn’t stop me
having a meltdown every time someone mentions something. But | don’t stay stuck in the meltdowns now.”

Role of intervention components and study design

Fitbit . “ltwassitting there, I’'m consciousthat it'sthere because | can seeit. And soit’slike, ohyes, | need to be active.

Does that make sense?...It was an actual talisman to trigger you to do things”

« “Anditdid, | was more mindful of being more physical because | was wearing it. It was a reminder.”

«  “But definitely having the Fitbit and | appreciate that so much because that’s made aworld of difference to my
lifeinsofar as | sync it every night. And, you know, some nights | haven’t got to 10,000 steps, so | get up and
I go and walk until | finished it.”

«  “You've created this new—' conscience’ is agood word, | think. You've created this new conscience within
me because you've given me something that is a tangible and physical reminder of aneed for change.”

Facebook group «  “Youguysdid great. You could share as much as you wanted or you could just observe as much as you wanted.
It was, and there was no pressure. | knew that if | was having arough couple of days and | didn’t say anything
on there it wasn't taken negatively.”

o “Look, | think the threads and the general chats were good, absolutely. | just think it would be good if people
just opened up alittle bit more. Like, | wasreserved and | didn’t say much at all, to be honest. And in hindsight,
| probably should have. But then you don’t want to bombard.”

. “It'sdl positive. | think anything like this there are no negatives. I'd like to say thank you for involving usin
it. It'sbeen great. I've had probably the worst year of my life thisyear and it's been good to have this, the yoga,
and I’ ve been getting back into music and I’'m just finding it's been good having those balanced pillars and this
has been part of it.”

«  “Itencourages people. I've made contact with afew peopleout of it. | keep in contact with XXX from XXX X...So
yes, the Facebook site’s good.”

« “It'sawareness. | know that, | can say ohyes, | know I've got to eat better, | know I've got to do more exercise.
As soon as you've got 30 people that are looking at what you're doing like, I'm like oh shit, they can see what
I’m doing on my Fitbit. So having a certain level of responsibility, aimost. But it was very light, like, you guys
didn’'t care at al what we did, | don’t think. You were just, we'll see what happens. And that was really com-
forting, knowing that there was zero pressure.”

o “Guess| was probably looking for more because the problem | had was being motivated. | even had the same
trouble speaking to my own psychologist, psychiatrist. | want to do it but | really struggle to motivate to do it,
to exercise.”

Questionnaires «  “Sol gather they are the bread and butter of gathering information at any given point in time. But yes, they are
ared paininthe arse to answer.”

Significance of social support

Support partners «  “Sohaving the Fithit was like, it was a reminder to her that she needs to take care of herself just asmuch as |
do and that we are ateam. So it was like, how many steps did you have today. She’s like oh my gosh, | only
got 2,000
« “XXXand| bouncing it off each other at the end of the day I’ m like okay, how many steps did you do, that
sort of—not in a competitive way but it was another avenue to be able to go okay, how was your day? How
active were you? That sort of thing. So we would compare alittle bit like that.”

https:/formative.,jmir.org/2021/4/e23432 JMIR Form Res 2021 | vol. 5 | iss. 4 | €23432 | p. 10
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

McKeon et al

Themes and subthemes Examples of supporting quotations
Support group . “ltwasarealy good group where there was supportive people and | really connected with XXX, and he con-
nected with XX aswell because he's all about yoga and peer support stuff. So we made a friendship. It's pretty
awesome that way. We're lucky.”
«  “..you have created community, you have created a conversation.”
Identity

Camaraderie of being a .
first responder

“So that, knowing that there are other people out there doing a similar thing, involved in asimilar study, and
knowing, being aware that whatever data comes from this and future studiesis going to help people. That gives
me some encouragement and joy because that’s in my nature; | wouldn't have spent so long as a paramedic.”
“But knowing that there’s a group of people out there doing the same sort of thing—I’'m tribal and it'skind of,
| know ambulance and police and ADF, we aretribal by nature so thereisareal comfort in being part of another
tribe”

Opportunitiesfor futurework and recommendations

Peer support .

Recommendations .

“So yes, you guys just—you're doing amazing things. Keep up the good work and I’'m hopping on-board. I'll
help in any way that | can.”

“...and | guessthe other thing is trying to get people outside...and a big thing for me walking was taking a
photo - stopping to notice, and it became really mindful...For me, | realised with the posttraumatic stress, if |
have an anxiety attack and | stop, and | just take a photo of something around me, of nature around me, it drops
the anxiety attack out. So, it's adding that little bit of mindfulness to the walking.”

“1 would have liked to have seen alittle bit more interaction on the Facebook page. | didn’t think there was a
huge amount of interaction on the Facebook page either. Particularly towardstheend, | felt like | was comment-
ing, and | was commenting too much, because no one else was really doing that.”

“And even just these phone calls from you guys before you start because then that you actually feel it in your
voice and even over a phone and get afeeling for a person, then just an email or just acomment on a Facebook

page.”

Secondary Outcomes

Psychological Distress

Examination of the individual K10 means showed that
participant trajectories of change did not form a straight line,
meaning that in some weeks, participant levels of psychological
distress would increase, whereas in others weeks, they would
decrease, that is, there were nonlinear trends across time. A
quadratic trend was therefore used to test for a change in the
direction of the slope. The model showed an excellent fit
(X21:27.5; P=.38; root mean square error of
approximation=0.05; comparative  fit  index=0.992;
Tucker-Lewis index=0.991; standardized root mean square
residual=0.086). The baseline slope was not significant
(b=-0.09; P=.77). The intervention slope showed a significant
decrease across the intervention period (b=-1.067; P=.003; ie,
despite changes in direction, the overall K10 scores decreased
during theintervention period). Therewas asignificant quadratic
trend over theintervention (b=0.148; P=.046), meaning that the
change trajectories showed a change in direction during the
intervention period. Model constraints showed a trend toward
differences between the baseline and intervention slopes, but

https://formative.jmir.org/2021/4/€23432

this was not significant (b=0.977; P=.09). Although there was
no significant change at baseline and a significant change during
the intervention, there was no significant difference between
the 2 slopes.

Preintervention and Postinter vention Outcomes

The results for al other secondary outcomes at baseline and
postintervention are shown in Table 5. Significant improvements
in the total DASS-21 scores (P=.047; Cohen d=0.35) and
AQoL-6D (P=.001; Cohen d=0.60) were observed. Changesin
deep quality (P=.28; Cohen d=0.19) and social support from
family (P=.07; Cohen d=0.37) and friends (P=.43; Cohen
d=0.02) were not significant. Changesin mean PCL-5werealso
not significant (P=.10; Cohen d=0.38); however, 36% (4/11)
of thefirst responders’ PCL -5 scores decreased by >10 points,
indicating aclinically significant changein that group, and 55%
(6/11) of the first responders’ PCL-5 scores decreased by >5
points, indicating a reliable change. Self-reported average
minutes of walking per day showed a significant effect on time
from baseline to postassessment (P=.04; Cohen d=0.55). No
statistically significant changes in self-reported levels of
sedentary behavior (P=.18; Cohen d=0.22) or MVPA (P=.11,
Cohen d=0.34) were found.
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Table 5. Preanalysis and postanalysis of secondary outcomes.

McKeon et al

Variable and position Baseline, mean  Postintervention,  Time Position? Timexposition
(SD) mean (SD)
F test? Pvaue  Ftest” P value F test” P value

DASS*-21 total

First responder 23.4(11.2) 20.5(13.3) 3.09 04749 1.54 23 0.35 56

Partner 19.4 (14) 13.5(11.4) N/A® N/A N/A N/A N/A N/A
DASS-21 depression

First responder 8.5(3.9) 7.4(6.1) 2.22 .08 4.40 .048 0.13 72

Partner 5.6 (4.1) 3.7(33) N/A N/A N/A N/A N/A N/A
DASS-21 anxiety

First responder 5.3(2.9) 4.4(3.7) 6.02 01 0.54 A7 1.28 27

Partner 4.9 (4.9) 2.6 (3.5) N/A N/A N/A N/A N/A N/A
DASS-21 stress

First responder 9.3(4.8) 8.2 (4.6) 194(1) .09 0.00 .99 011() .75

Partner 8.5 (6) 6.7 (5.6) N/A N/A N/A N/A N/A N/A
PsQIf

First responder 12.7 (2.6) 12.1 (4.6) 0.34 28 0.42 53 318 .09

Partner 9.3(5.5) 8.1(5.5) N/A N/A N/A N/A N/A N/A
AQoL -6D¢

First responder 48(7.9) 43.6 (9.5) 13.64 .001 2.64 12 0.02 .89

Partner 44.1(7.9) 38.4(8.1) N/A N/A N/A N/A N/A N/A
Mental health

First responder 12.9(2.6) 10.8 (2.6) 15.85 .001 1.33 26 0.03 .86

Partner 11.4 (3.9) 9.4 (3.7) N/A N/A N/A N/A N/A N/A
Senses

First responder 5.3(1.2) 5.6 (1.6) 1.07 .16 0.74 40 0.27 .61

Partner 49(13) 5.0(1.2) N/A N/A N/A N/A N/A N/A
Relationships

First responder 6.7 (1.5) 5.6(1.2) 8.46 .004 0.88 36 0.75 40

Partner 6.0 (1.6) 5.4 (1.2) N/A N/A N/A N/A N/A N/A
Independent living

First responder 8.2 (2.4) 7.3(22) 6.43 01 4.586 04 0.143 709

Partner 6.9 (1.9) 5.6(1.2) N/A N/A N/A N/A N/A N/A
Pain

First responder 6.2 (2.5) 55(2.1) 2.85 .05 0.04 .99 0.01 .89

Partner 6.4 (2.6) 5.8 (1.9) N/A N/A N/A N/A N/A N/A
Coping

First responder 10.2 (2.5) 8.6 (1.8) 18.31 <.001 4.09 .06 0.17 .68

Partner 8.6(1.8) 7.2(1.8) N/A N/A N/A N/A N/A N/A
Family social support

First responder 20.6 (7.6) 19.8 (5.3) 2.50 .07 0.56 46 425 .05

Partner 18.3 (4.6) 24.9(10.9) N/A N/A N/A N/A N/A N/A
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Variable and position Baseline, mean  Postintervention,  Time Position? Timexposition
(SD) mean (SD)
F test? Pvaue Ftest? P value F test” P value

Friend social support

First responder 19.5 (8.4) 18 (4.8) 0.03 43 0.00 .99 1.63 22

Partner 21.1(9) 22.7(8.7) N/A N/A N/A N/A N/A N/A
PCL-5"

First responder 39.3(18.8) 32.3(2L.1) 1.93 10 N/A N/A N/A N/A
Sedentary time, hour s/day

First responder 9.1(3.5) 9.3(3.5) 0.92 18 0.08 78 145 25

Partner 10.4 (4.4) 8.7(2.6) N/A N/A N/A N/A N/A N/A
MVPA!, minutesweek

First responder 72.27 (114.8) 130.91 (125.3) 1.67 A1 0.03 .86 0.42 .53

Partner 84.0 (127.3) 103.5 (129.7) N/A N/A N/A N/A N/A N/A
Walking, minutes/day

First responder 56.82 (56.5) 87.73(67.2) 3.616 04 0.55 47 0.10 75

Partner 68.0 (72.7) 111.3(82.1) N/A N/A N/A N/A N/A N/A

3position indicates first responders or support partners.
bDegrees of freedom=1 for each interaction.

“DASS: Depression Anxiety and Stress Scale.

Yitalics indicates statistical significance.

EN/A: not applicable.

fPSQI: Pittsburgh Sleep Quality Index.

9AQoL-6D: Assessment of Quality of Life. For AQoL-6D and its subscales, lower scores indicated better health.
PPCL-5: Posttraumatic Stress Disorder Checklist for Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition).

IMPVA: moderate-to-vigorous physical activity.

Discussion

Principal Findings

To the best of our knowledge, this is the first study to assess
the feasibility, acceptability, and preliminary effectiveness of
using a private Facebook group to deliver a physical activity
intervention for first responders and their support partners.
Current efforts to implement physical activity programs for
populations at risk of poor mental health are often hindered in
their scalability and sustainability by factors such as the high
cost and lack of accessibility. Our study demonstrated that social
media is a feasible and acceptable platform for delivering a
mental health-informed physical activity intervention, and
exploratory analysis of secondary outcomes appears promising.

Our study’s retention rates were high, with 92% (22/24) of
participants remaining in the group and completing the 10-week
program and 88% (21/24) completing the postassessment
guestionnaires. Thisisin linewith the current literature, where
compared with traditional web-based interventions, web-based
socia networkstypically achieve high levelsof user engagement
and retention [52]. A systematic review of studies that used
Facebook to deliver physical activity interventions found a
comparable attrition rate of 9% [53]. The multiple time series
design also proved to be feasible, with 98% of possible K10

https://formative.jmir.org/2021/4/€23432

assessment time points being completed by the participants.
Satisfaction ratings were high, with participants agreeing that
the Facebook page was safe and easy to use. On average, both
first respondersand their support partners stated that they would
continue using the group and recommend the program to a
friend. Having service end users involved from the initial
development of the program islikely to have contributed to the
high feasibility and acceptability observed in our pilot study.

There was strong compliance with wearing the Fitbits with
regard to the percentage of days worn (89% of days) and high
satisfaction reported in the interviews with using the wearable
devices for activity tracking. This is consistent with previous
studies on people with severe mental illness [54]. The use of
existing low-cost and widely available wearable technologies
that enable participants to see one another’s achievements and
challenge each other may be particularly useful in partner
support interventions targeting lifestyle change.

A decline in participant-initiated posts was observed over the
10-week intervention period; however, total views per post
remained, with posts being viewed on average by 83% of
participants. Research has shown that web-based interventions
with asocial mediacomponent help to sustain engagement [52].
Clinicians and researchers delivering web-based interventions
should, however, be aware that it is difficult to determine
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engagement with web-based interventions [55]. Engagement
does not necessarily predict effectiveness, and thereis evidence
showing that those lurking in online support groups may benefit
to the same extent or even more than regular posters [56,57].
A potential strategy to address the decline in posts may be to
have volunteers from previous iterations act as peer support
membersin future groups. Druss et a [58] have shown that peer
support is a promising strategy for helping people change their
lifestyle behaviors. In their study, 400 participants with serious
mental illnesseswere provided 12 sessions of a chronic disease
self-management courseled by mental health peerswith chronic
conditions, and they found statistically significant improvements
in mental and physical components of quality of life and in
recovery assessment scores. Peers could act as powerful role
models for changing behaviors and may increase retention by
relating to participants' challengesand offering personal advice
[59].

Given that this was a pilot study, interpreting the secondary
outcome data should be done with caution and treated as
exploratory, not hypothesis testing. Although the sample size
is small, it is consistent with the intent of pilot studies as an
initial step in exploring the feasibility and potential benefits of
anovel intervention [60]. A total of 61% (14/23) of participants
experienced high or very high levels of psychological distress
at baseline. As expected, there was no significant change in
distresslevelsduring the baseline period. A significant decrease
in psychological distress was seen across the repeated time
points during the intervention; however, the interaction between
the baseline and intervention slopes did not reach significance.
We would anticipate that a larger sample size would provide
sufficient power to observe significant interactions.

Significant improvements were observed in the quality of life
and total DASS-21 scores. Unexpectedly, no changes in
perceived social support to exercise were observed. Similarly,
an RCT using Facebook to assess changes in perceived social
support among university students also found no significant
difference in perceived social support following a web-based
intervention [25]. It should also be noted that the social support
to exercise questionnaire used in this study did not differentiate
between perceived support received from the other participants
in the group, their partner, or the facilitators. Therefore, it
remains unclear whether a web-based group-based program is
effective for increasing perceived social support.

Changes in degp quality and PTSD symptoms were not
statistically significant in thissmall sample. A significant change
in self-reported minutes of walking per week was observed, but
not in sedentary time or MVPA. A possible explanation could
bethelarge group SD, which istypical of self-reported physical
activity [61]. In addition, our inclusion criteriadid not exclude
support partners who were sufficiently active at baseline. In a
larger-scale trial, these secondary outcomes could be pooled
across iterations, clustered by cohorts, to test for statistical
significance with alarger sample size.

Importantly, this pilot study focused on a major public health
problem given the toll that providing care takes on people’'s
physical and mental health [62]. The benefits in mental health
outcomes experienced by the support partnerswarrant extending
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lifestyle interventions to include spouses and family members.
Meta-analytic evidence from 21 RCTs (involving 1589
participants) has shown that both support groups and
group-based face-to-face psycho-educational interventions are
effective for caregivers of patients with severe mental illnesses
[63]. However, few studies have addressed lifestyle behaviors
among support partners[64,65]. In linewith the literature [62],
the support partners were experiencing high levels of
psychological distress at baseline, with 55% (6/11) of the
support partners experiencing at least moderate levels of
psychological distress and 36% (4/11) of the support partners
experiencing high or very high levels of distress. There was no
significant differencein trajectories between thefirst responders
and support partnersin any of the outcomes.

Limitations and Future Research

Some limitations of this pilot study include the generalizability
and inadequate statistical power. Our sample was small and
involved only self-selected participants. In addition, the lack of
age and gender diversity may limit the generalizability of these
findings to other samples or broader characteristics of first
responders, such as those with severe mental illness or those
who are not active on social media. It is aso difficult to
dismantletheintervention components (eg, Fithit and Facebook
group) to determine which component has the greatest effect.
Although therewasalack of acontrol group and asmall sample
size, the novel time series design proved to be feasible. A time
series design should be considered when designing lifestyle
interventions when RCTs may not be redlistic or warranted;
thisdesign has been applied to afull-scal e study of the program
described here [66].

Another limitation was the insufficient follow-up data because
of high attrition between postintervention and follow-up
assessments. Therefore, it isinconclusive whether the short-term
benefits obtained through this type of intervention would be
maintained over the long term. Web-based programs are
uniquely placed as content can be delivered more regularly than
face-to-faceinterventions and accessed in the participants’ own
time. A short 10-week program may also bean important initial
step in fostering autonomous motivation and self-efficacy to
engage in further physical activity programs. Future research
should examine whether web-based interventions have the
ability to maintain positive behavior changes over the medium
and long term. Future researchers should consider the views of
posts as an important measure of passive engagement. Future
studies should consider the cofacilitation of content delivery by
peer support workers and the use of other Facebook group
features, including video calls, to further enhance the participant
experience.

Conclusions

Delivering web-based interventionsto increase physical activity
among first responders and their support partners presents a
potentially useful implementation strategy because of its low
cost and ability to reach alarge number of people. The results
of our pilot study show that using Facebook to deliver aphysical
activity program and using a multiple time series design are
feasible. Exploratory anaysis showed significant improvements
in mental health symptoms and quality of life. Given these
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results, a larger-scale trial is warranted, and future iterations  should build on the strengths and weaknesses of this pilot study.

Acknowledgments

This study was co-designed with thanks to Veronique Moseley and Ross Beckley from Behind the Seen and funded by the
Elderdee Foundation. GM isfunded by a Suicide Prevention Australiascholarship. SR isfunded by aNational Health and Medical
Research Council early career fellowship (APP1123336).

Conflictsof I nterest
None declared.

References

1. Harvey SB, Milligan-Saville JS, Paterson HM, Harkness EL, Marsh AM, Dobson M, et a. The mental health of fire-fighters:
an examination of the impact of repeated trauma exposure. Aust N Z J Psychiatry 2016 Jul 24;50(7):649-658. [doi:
10.1177/0004867415615217] [Medline: 26607303]

2. 4364.0.55.001 - National Health Survey: First Results, 2014-15. Australian Bureau of Statistics. 2015. URL: https.//www.
abs.gov.au/AUSSTAT S/abs@.nsf/Detail sPage/4364.0.55.0012014-15?0penDocument [accessed 2021-03-22]

3. Berger W, Coutinho ESF, Figueiral, Marques-PortellaC, Luz MP, Neylan TC, et a. Rescuers at risk: a systematic review
and meta-regression analysis of the worl dwide current prevalence and correlates of PTSD in rescue workers. Soc Psychiatry
Psychiatr Epidemiol 2012 Jun;47(6):1001-1011 [FREE Full text] [doi: 10.1007/s00127-011-0408-2] [Medline: 21681455]

4. KaesSN, Tsismenakis AJ, Zhang C, Soteriades ES. Blood pressure in firefighters, police officers, and other emergency
responders. Am J Hypertens 2009 Jan 01;22(1):11-20. [doi: 10.1038/ajh.2008.296] [Medline: 18927545]

5. Tsismenakis AJ, Christophi CA, Burress W, Kinney AM, Kim M, Kales SN. The obesity epidemic and future emergency
responders. Obesity (Silver Spring) 2009 Aug;17(8):1648-1650 [FREE Full text] [doi: 10.1038/0by.2009.63] [Medline:
19300435]

6.  SoteriadesES, Hauser R, Kawachi I, Christiani DC, Kales SN. Obesity and risk of job disability in malefirefighters. Occup
Med (Lond) 2008 Jun 01;58(4):245-250. [doi: 10.1093/occmed/kgm153] [Medline: 18204003]

7. Alghamdi AS, YahyaMA, Alshammari GM, Osman MA. Prevalence of overweight and obesity among police officersin
Riyadh City and risk factors for cardiovascular disease. Lipids Health Dis 2017 Apr 14;16(1):79 [FREE Full text] [doi:
10.1186/s12944-017-0467-9] [Medline: 28410598]

8.  Gilsanz P, Winning A, Koenen KC, Roberts AL, Sumner JA, Chen Q, et a. Post-traumati ¢ stress disorder symptom duration
and remission in relation to cardiovascular disease risk among a large cohort of women. Psychol Med 2017 Jan
05;47(8):1370-1378. [doi: 10.1017/s0033291716003378]

9.  Firth J, Siddigi N, Koyanagi A, Siskind D, Rosenbaum S, Galletly C, et al. The Lancet Psychiatry Commission: ablueprint
for protecting physical health in people with mental illness. Lancet Psychiatry 2019;6(8):675-712. [doi:
10.1016/S2215-0366(19)30132-4] [Medline: 31324560]

10. Roberts AL, Agnew-Blais JC, Spiegelman D, Kubzansky LD, Mason SM, Galea S, et al. Posttraumatic stress disorder and
incidence of type 2 diabetes mellitus in a sample of women: a 22-year longitudinal study. JAMA Psychiatry 2015
Mar;72(3):203-210 [FREE Full text] [doi: 10.1001/jamapsychiatry.2014.2632] [Medline: 25565410]

11. Bartoli F, Crocamo C, Alamia A, Amidani F, Paggi E, Pini E, et al. Posttraumatic stress disorder and risk of obesity:
systematic review and meta-analysis. J Clin Psychiatry 2015 Oct; 76(10):1253-1261. [doi: 10.4088/JCP.14r09199] [Medline:
26528647]

12. Rosenbaum S, Stubbs B, Ward PB, Steel Z, Lederman O, Vancampfort D. The prevalence and risk of metabolic syndrome
and its components among people with posttraumatic stress disorder: a systematic review and meta-analysis. Metabolism
2015 Aug;64(8):926-933. [doi: 10.1016/j.metabol.2015.04.009] [Medline; 25982700]

13. Boscarino JA. Posttraumatic stress disorder and physical illness: results from clinical and epidemiologic studies. Ann N Y
Acad Sci 2004 Dec;1032:141-153. [doi: 10.1196/annals.1314.011] [Medline: 15677401]

14. Vancampfort D, Richards J, Stubbs B, Akello G, Ghiri C, Ward P, et al. Physical activity in people with posttraumatic
stress disorder: asystematic review of correlates. JPhys Act Health 2016 Aug;13(8):910-918. [doi: 10.1123/jpah.2015-0436]
[Medline: 27144877]

15. Ashdown-Franks G, Firth J, Carney R, Carvalho AF, Hallgren M, Koyanagi A, et al. Exercise as medicine for mental and
substance use disorders. ameta-review of the benefits for neuropsychiatric and cognitive outcomes. Sports Med 2020 Jan
20;50(1):151-170. [doi: 10.1007/s40279-019-01187-6] [Medline: 31541410Q]

16. Schuch FB, Vancampfort D, Firth J, Rosenbaum S, Ward PB, SilvaES, et a. Physical activity and incident depression: a
meta-analysis of prospective cohort studies. Am J Psychiatry 2018 Jul 01;175(7):631-648. [doi:

10.1176/appi.aip.2018.17111194] [Medline: 29690792]

https:/formative.,jmir.org/2021/4/e23432 JMIR Form Res 2021 | vol. 5 | iss. 4 | €23432 | p. 15
(page number not for citation purposes)


http://dx.doi.org/10.1177/0004867415615217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26607303&dopt=Abstract
https://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4364.0.55.0012014-15?OpenDocument
https://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4364.0.55.0012014-15?OpenDocument
http://europepmc.org/abstract/MED/21681455
http://dx.doi.org/10.1007/s00127-011-0408-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21681455&dopt=Abstract
http://dx.doi.org/10.1038/ajh.2008.296
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18927545&dopt=Abstract
https://doi.org/10.1038/oby.2009.63
http://dx.doi.org/10.1038/oby.2009.63
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19300435&dopt=Abstract
http://dx.doi.org/10.1093/occmed/kqm153
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18204003&dopt=Abstract
https://lipidworld.biomedcentral.com/articles/10.1186/s12944-017-0467-9
http://dx.doi.org/10.1186/s12944-017-0467-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28410598&dopt=Abstract
http://dx.doi.org/10.1017/s0033291716003378
http://dx.doi.org/10.1016/S2215-0366(19)30132-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31324560&dopt=Abstract
http://europepmc.org/abstract/MED/25565410
http://dx.doi.org/10.1001/jamapsychiatry.2014.2632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25565410&dopt=Abstract
http://dx.doi.org/10.4088/JCP.14r09199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26528647&dopt=Abstract
http://dx.doi.org/10.1016/j.metabol.2015.04.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25982700&dopt=Abstract
http://dx.doi.org/10.1196/annals.1314.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15677401&dopt=Abstract
http://dx.doi.org/10.1123/jpah.2015-0436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27144877&dopt=Abstract
http://dx.doi.org/10.1007/s40279-019-01187-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31541410&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2018.17111194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29690792&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH McKeon et al

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Rosenbaum S, Tiedemann A, Sherrington C, Curtis J, Ward PB. Physical activity interventions for people with mental
illness: a systematic review and meta-analysis. J Clin Psychiatry 2014 Sep;75(9):964-974. [doi: 10.4088/JCP.13r08765]
[Medline: 24813261]

Brown RA, Prince MA, Minami H, Abrantes AM. An exploratory analysis of changes in mood, anxiety and craving from
pre- to post-single sessions of exercise, over 12 weeks, among patients with alcohol dependence. Ment Health Phys Act
2016 Oct;11:1-6 [FREE Full text] [doi: 10.1016/j].mhpa.2016.04.002] [Medline: 29606975]

Rosenbaum S, Sherrington C, Tiedemann A. Exercise augmentation compared with usual care for post-traumatic stress
disorder: arandomized controlled trial. ActaPsychiatr Scand 2015 May;131(5):350-359. [doi: 10.1111/acps.12371] [Medline:
25443996]

Vancampfort D, Firth J, Schuch FB, Rosenbaum S, Mugisha J, Hallgren M, et al. Sedentary behavior and physical activity
levelsin people with schizophrenia, bipolar disorder and major depressive disorder: agloba systematic review and
meta-analysis. World Psychiatry 2017 Oct;16(3):308-315 [ FREE Full text] [doi: 10.1002/wps.20458] [Medline: 28941119]
Winning A, Gilsanz P, Koenen KC, Roberts AL, Chen Q, Sumner JA, et al. Post-traumatic stress disorder and 20-year
physical activity trends among women. Am J Prev Med 2017 Jun;52(6):753-760 [ FREE Full text] [doi:
10.1016/j.amepre.2017.01.040] [Medline; 28325517]

Haugen PT, McCrillisAM, Smid GE, Nijdam MJ. Mental health stigmaand barriersto mental health carefor first responders:
a systematic review and meta-analysis. J Psychiatr Res 2017 Nov;94:218-229 [FREE Full text] [doi:
10.1016/j.jpsychires.2017.08.001] [Medline: 28800529]

Iribarren SJ, Cato K, Falzon L, Stone PW. What is the economic evidence for mHealth? A systematic review of economic
evaluations of mHealth solutions. PL0oS One 2017;12(2) [FREE Full text] [doi: 10.1371/journal.pone.0170581] [Medline:
28152012]

Naslund JA, Bondre A, Torous J, Aschbrenner KA. Social media and mental health: benefits, risks, and opportunities for
research and practice. J Technol Behav Sci 2020 Sep 20;5(3):245-257. [doi: 10.1007/s41347-020-00134-x] [Medline:
33415185]

CavaloDN, Tate DF, RiesAV, Brown JD, DeVellis RF, Ammerman AS. A social media-based physical activity intervention:
arandomized controlled trial. Am JPrev Med 2012 Nov;43(5):527-532 [ FREE Full text] [doi: 10.1016/].amepre.2012.07.019]
[Medline: 23079176]

Naslund JA, Aschbrenner KA, Marsch LA, McHugo GJ, Bartels SJ. Facebook for supporting alifestyle intervention for
people with major depressive disorder, bipolar disorder, and schizophrenia: an exploratory study. Psychiatr Q 2018 Mar
4;89(1):81-94 [FREE Full text] [doi: 10.1007/s11126-017-9512-0] [Medline: 28470468]

Koyanagi A, DeVylder J, Stubbs B, Carvalho A, Veronese N, Haro J, et al. Depression, sleep problems, and perceived
stress among informal caregiversin 58 low-, middle-, and high-income countries: A cross-sectional analysis of
community-based surveys. J Psychiatr Res 2018 Jan;96:115-123 [FREE Full text] [doi: 10.1016/j.jpsychires.2017.10.001]
[Medline: 29031131]

Raising the alarm on eating disorders: carers need care, too. 2019. URL : https.//www.worldeati ngdisordersday.org/
raising-the-alarm-on-eating-disorders-carers-need-care-too/ [accessed 2021-03-22]

Smith KP, Christakis NA. Social Networks and Health. Annu Rev Sociol 2008 Aug;34(1):405-429. [doi:
10.1146/annurev.soc.34.040507.134601]

Biglan A, Ary D, Wagenaar AC. The value of interrupted time-series experiments for community intervention research.
Prev Sci 2000 Mar;1(1):31-49 [FREE Full text] [doi: 10.1023/a:1010024016308] [Medline: 11507793]

Hawkins NG, Sanson-Fisher RW, Shakeshaft A, D'Este C, Green LW. The multiple baseline design for evaluating

popul ation-based research. Am JPrev Med 2007 Aug;33(2):162-168 [ FREE Full text] [doi: 10.1016/j.amepre.2007.03.020]
[Medline: 17673105]

Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MPB, Cardon G, et a. World Health Organization 2020 guidelines
on physical activity and sedentary behaviour. Br J Sports Med 2020 Dec 21;54(24):1451-1462. [doi:
10.1136/bjsports-2020-102955] [Medline: 33239350]

Greenwood JL, Joy EA, Stanford JB. The Physical Activity Vital Sign: aprimary care tool to guide counseling for obesity.
JPhys Act Health 2010 Sep;7(5):571-576. [doi: 10.1123/jpah.7.5.571] [Medline: 20864751]

Norton KCJ, Parker R, Williams A, Hobson-Powell A, Knox C. New Australian standard for adult pre-exercise screenin.
Sport and health. 2012. URL : https.//www.semanti cschol ar.org/paper/New-Australian-standard-for-adul t-pre-exercise-Norton/
36ae78a2be07e6269710504cfd870200c5b47129 [accessed 2021-03-22]

Conroy DE, Yang CH, Maher JP. Behavior change techniques in top-ranked mobile apps for physical activity. Am J Prev
Med 2014;46(6):649-652 [ FREE Full text] [doi: 10.1016/j.amepre.2014.01.010] [Medline: 24842742)

Li X, Chen W, Popiel P. What happens on Facebook stays on Facebook? The implications of Facebook interaction for
perceived, receiving, and giving social support. Comput Hum Behav 2015 Oct;51:106-113. [doi: 10.1016/j.chb.2015.04.066]
Naslund JA, Aschbrenner KA, Marsch LA, Bartels SJ. Feasibility and acceptability of Facebook for health promotion
among people with serious mental ilIness. Digit Health 2016 Nov 01;2 [FREE Full text] [doi: 10.1177/2055207616654822]
[Medline: 28367321]

https:/formative.,jmir.org/2021/4/e23432 JMIR Form Res 2021 | vol. 5 | iss. 4 | €23432 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.4088/JCP.13r08765
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24813261&dopt=Abstract
http://europepmc.org/abstract/MED/29606975
http://dx.doi.org/10.1016/j.mhpa.2016.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29606975&dopt=Abstract
http://dx.doi.org/10.1111/acps.12371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25443996&dopt=Abstract
https://doi.org/10.1002/wps.20458
http://dx.doi.org/10.1002/wps.20458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28941119&dopt=Abstract
http://europepmc.org/abstract/MED/28325517
http://dx.doi.org/10.1016/j.amepre.2017.01.040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28325517&dopt=Abstract
https://doi.org/10.1016/j.jpsychires.2017.08.001
http://dx.doi.org/10.1016/j.jpsychires.2017.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28800529&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0170581
http://dx.doi.org/10.1371/journal.pone.0170581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28152012&dopt=Abstract
http://dx.doi.org/10.1007/s41347-020-00134-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33415185&dopt=Abstract
http://europepmc.org/abstract/MED/23079176
http://dx.doi.org/10.1016/j.amepre.2012.07.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23079176&dopt=Abstract
http://europepmc.org/abstract/MED/28470468
http://dx.doi.org/10.1007/s11126-017-9512-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28470468&dopt=Abstract
https://doi.org/10.1016/j.jpsychires.2017.10.001
http://dx.doi.org/10.1016/j.jpsychires.2017.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29031131&dopt=Abstract
https://www.worldeatingdisordersday.org/raising-the-alarm-on-eating-disorders-carers-need-care-too/
https://www.worldeatingdisordersday.org/raising-the-alarm-on-eating-disorders-carers-need-care-too/
http://dx.doi.org/10.1146/annurev.soc.34.040507.134601
http://europepmc.org/abstract/MED/11507793
http://dx.doi.org/10.1023/a:1010024016308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11507793&dopt=Abstract
https://doi.org/10.1016/j.amepre.2007.03.020
http://dx.doi.org/10.1016/j.amepre.2007.03.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17673105&dopt=Abstract
http://dx.doi.org/10.1136/bjsports-2020-102955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33239350&dopt=Abstract
http://dx.doi.org/10.1123/jpah.7.5.571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20864751&dopt=Abstract
https://www.semanticscholar.org/paper/New-Australian-standard-for-adult-pre-exercise-Norton/36ae78a2be07e6269710504cfd870200c5b47129
https://www.semanticscholar.org/paper/New-Australian-standard-for-adult-pre-exercise-Norton/36ae78a2be07e6269710504cfd870200c5b47129
https://doi.org/10.1016/j.amepre.2014.01.010
http://dx.doi.org/10.1016/j.amepre.2014.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24842742&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2015.04.066
https://journals.sagepub.com/doi/10.1177/2055207616654822?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2055207616654822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28367321&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH McKeon et al

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/14780887060p0630a]

Kesser RC, Andrews G, ColpeLJ, Hiripi E, Mroczek DK, Normand SLT, et a. Short screening scalesto monitor population
preval ences and trends in non-specific psychological distress. Psychol Med 2002 Aug;32(6):959-976. [doi:
10.1017/s0033291702006074] [Medline: 12214795]

Coombs T. Australian mental health outcomes and classification network; Kessler-10 Training Manual. NSW Institute of
Psychiatry. 2005. URL: https://www.coursehero.com/file/72998141/kessl er10-manual pdf/ [accessed 2021-03-30]
Andrews G, Slade T. Interpreting scores on the Kessler Psychological Distress Scale (K10). Aust N Z JPublic Health 2001
Dec;25(6):494-497. [doi: 10.1111/j.1467-842x.2001.tb00310.x] [Medline: 11824981]

Furukawa TA, Kessler RC, Slade T, Andrews G. The performance of the K6 and K10 screening scales for psychological
distressin the Australian National Survey of Mental Health and Well-Being. Psychol Med 2003 Feb;33(2):357-362. [doi:
10.1017/s0033291702006700] [Medline: 12622315]

Henry JD, Crawford JR. The short-form version of the Depression Anxiety Stress Scales (DASS-21): construct validity
and normative datain alarge non-clinical sample. Br J Clin Psychol 2005 Jun;44(Pt 2):227-239. [doi:
10.1348/014466505X 29657] [Medline: 16004657]

Ng F, Trauer T, Dodd S, Callaly T, Campbell S, Berk M. The validity of the 21-item version of the Depression Anxiety
Stress Scales as aroutine clinical outcome measure. Acta Neuropsychiatr 2007 Oct 24;19(5):304-310. [doi:
10.1111/j.1601-5215.2007.00217.x] [Medline: 26952943]

Lovibond PF, Lovibond SH. The structure of negative emotional states. comparison of the Depression Anxiety Stress Scales
(DASS) with the Beck Depression and Anxiety Inventories. Behav Res Ther 1995 Mar;33(3):335-343 [EREE Full text]
[doi: 10.1016/0005-7967(94)00075-]

Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh sleep quality index: a new instrument for
psychiatric practice and research. Psychiatry Res 1989 May;28(2):193-213 [FEREE Full text] [doi:
10.1016/0165-1781(89)90047-4]

Richardson JR, Peacock SJ, Hawthorne G, lezzi A, Elsworth G, Day NA. Construction of the descriptive system for the
Assessment of Quality of Life AQoL-6D utility instrument. Health Qual Life Outcomes 2012 Apr 17;10(1):38 [FREE Full
text] [doi: 10.1186/1477-7525-10-38] [Medline: 22507254]

Blevins CA, Weathers FW, Davis MT, Witte TK, Domino JL. The Posttraumatic Stress Disorder Checklist for DSM-5
(PCL-5): development and initial psychometric evaluation. J Trauma Stress 2015 Dec 25;28(6):489-498. [doi:
10.1002/jts.22059] [Medline: 26606250]

Weathers FW, Litz BT, Keane TM, Palmieri PA, Marx BP, Schnurr PP. PTSD checklist for DSM-5 (PCL-5). PTSD:
National Center for PTSD. 2013. URL: https.//www.ptsd.va.gov/professi onal/assessment/adult-sr/ptsd-checklist.asp [accessed
2021-03-22]

Sallis JF, Grossman RM, Pinski RB, Patterson TL, Nader PR. The devel opment of scalesto measure social support for diet
and exercise behaviors. Preventive Medicine 1987 Nov;16(6):825-836. [doi: 10.1016/0091-7435(87)90022-3]
Rosenbaum S, Morell R, Abdel-Baki A, Ahmadpanah M, Anilkumar TV, BaieL, et al. Assessing physical activity in people
with mental illness: 23-country reliability and validity of the simple physical activity questionnaire (SIMPAQ). BMC
Psychiatry 2020 Mar 06;20(1):108 [FREE Full text] [doi: 10.1186/s12888-020-2473-0] [Medline: 32143714]

Petersen JM, Prichard I, Kemps E. A comparison of physical activity maobile apps with and without existing web-based
socia networking platforms; systematic review. JMed Internet Res 2019 Aug 16;21(8) [FREE Full text] [doi: 10.2196/12687]
[Medline: 31420956]

Ferrer DA, EllisR. A review of physical activity interventions delivered via Facebook. J Phys Act Health 2017 Oct
01,14(10):823-833. [doi: 10.1123/jpah.2016-0534] [Medline: 28556677)

Perski O, Blandford A, West R, Michie S. Conceptualising engagement with digital behaviour change interventions: a
systematic review using principles from critical interpretive synthesis. Transl Behav Med 2017 Jun;7(2):254-267 [FREE
Full text] [doi: 10.1007/s13142-016-0453-1] [Medline: 27966189]

Naslund JA, Aschbrenner KA, Scherer EA, McHugo GJ, Marsch LA, Bartels SJ. Wearabl e devices and mobil e technol ogies
for supporting behavioral weight loss among people with serious mental illness. Psychiatry Res 2016 Oct 30;244:139-144
[FREE Full text] [doi: 10.1016/].psychres.2016.06.056] [Medline: 27479104]

Mo PKH, Coulson NS. Empowering processesin online support groups among peopleliving with HIV/AIDS: acomparative
analysis of ‘lurkers’ and ‘ posters’. Comput Human Behav 2010 Sep;26(5):1183-1193. [doi: 10.1016/j.chb.2010.03.028]
Han JY, Hou J, Kim E, Gustafson DH. Lurking as an active participation process: alongitudinal investigation of engagement
with an online cancer support group. Health Commun 2014;29(9):911-923 [FREE Full text] [doi:
10.1080/10410236.2013.816911] [Medline: 24345206]

Druss BG, Zhao L, von Esenwein SA, Bona JR, Fricks L, Jenkins-Tucker S, et al. The Health and Recovery Peer (HARP)
Program: a peer-led intervention to improve medical self-management for persons with serious mental illness. Schizophr
Res 2010 May;118(1-3):264-270 [FREE Full text] [doi: 10.1016/j.schres.2010.01.026] [Medline: 20185272]
Aschbrenner KA, Brunette MF. The role of peersin health interventions for serious mental illness. Psychiatr Serv 2018
May 01;69(5):497. [doi: 10.1176/appi.ps.69501] [Medline: 29712540]

https:/formative.,jmir.org/2021/4/e23432 JMIR Form Res 2021 | vol. 5 | iss. 4 | €23432 | p. 17

(page number not for citation purposes)


http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1017/s0033291702006074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12214795&dopt=Abstract
https://www.coursehero.com/file/72998141/kessler10-manualpdf/
http://dx.doi.org/10.1111/j.1467-842x.2001.tb00310.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11824981&dopt=Abstract
http://dx.doi.org/10.1017/s0033291702006700
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12622315&dopt=Abstract
http://dx.doi.org/10.1348/014466505X29657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16004657&dopt=Abstract
http://dx.doi.org/10.1111/j.1601-5215.2007.00217.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26952943&dopt=Abstract
https://doi.org/10.1016/0005-7967(94)00075-U
http://dx.doi.org/10.1016/0005-7967(94)00075-u
https://doi.org/10.1016/0165-1781(89)90047-4
http://dx.doi.org/10.1016/0165-1781(89)90047-4
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-10-38
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-10-38
http://dx.doi.org/10.1186/1477-7525-10-38
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22507254&dopt=Abstract
http://dx.doi.org/10.1002/jts.22059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26606250&dopt=Abstract
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp
http://dx.doi.org/10.1016/0091-7435(87)90022-3
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-020-2473-0
http://dx.doi.org/10.1186/s12888-020-2473-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32143714&dopt=Abstract
https://www.jmir.org/2019/8/e12687/
http://dx.doi.org/10.2196/12687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31420956&dopt=Abstract
http://dx.doi.org/10.1123/jpah.2016-0534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28556677&dopt=Abstract
http://europepmc.org/abstract/MED/27966189
http://europepmc.org/abstract/MED/27966189
http://dx.doi.org/10.1007/s13142-016-0453-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27966189&dopt=Abstract
http://europepmc.org/abstract/MED/27479104
http://dx.doi.org/10.1016/j.psychres.2016.06.056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27479104&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2010.03.028
http://europepmc.org/abstract/MED/24345206
http://dx.doi.org/10.1080/10410236.2013.816911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24345206&dopt=Abstract
http://europepmc.org/abstract/MED/20185272
http://dx.doi.org/10.1016/j.schres.2010.01.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20185272&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.69501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29712540&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH McKeon et al

60.

61.

62.

63.

65.

66.

Leon AC, DavisLL, Kraemer HC. The role and interpretation of pilot studiesin clinical research. JPsychiatr Res
2011;45(5):626-629 [FREE Full text] [doi: 10.1016/].jpsychires.2010.10.008] [Medline: 21035130]

Sallis JF, Saelens BE. Assessment of physical activity by self-report: status, limitations, and future directions. Res Q Exerc
Sport 2000 Jun 13;71 Suppl 2(sup2):1-14. [doi: 10.1080/02701367.2000.11082780] [Medline: 25680007]

Cummins R, Hughes J, Tomyn A, Gibson A, Woerner J, Lai L. Wellbeing of Australians: carer health and wellbeing.
Deakin University. 2007. URL: http://dro.deakin.edu.au/view/DU:30010534 [accessed 2021-03-22]

Bijker L, Kleiboer A, Riper HM, Cuijpers P, Donker T. A pilot randomized controlled trial of E-care for caregivers: an
internet intervention for caregivers of depressed patients. Internet Interv 2017 Sep;9:88-99 [FREE Full text] [doi:
10.1016/j.invent.2017.06.003]

Farran CJ, Staffileno BA, Gilley DW, McCann JJ, Li Y, Castro CM, et al. A lifestyle physical activity intervention for
caregivers of personswith Alzheimer's disease. Am J Alzheimers Dis Other Demen 2008;23(2):132-142 [FREE Full text]
[doi: 10.1177/1533317507312556] [Medline: 18174315]

Aschbrenner KA, Mueser KT, Naslund JA, Gorin AA, Zawacki SA, Pratt Sl, et al. Facilitating partner support for lifestyle
change among adults with serious mental illness: afeasibility pilot study. Community Ment Health J 2017 May
7,53(4):394-404 [ FREE Full text] [doi: 10.1007/s10597-017-0100-4] [Medline: 28176207]

McKeon G, Steel Z, WellsR, Newby JM, Hadzi-Pavlovic D, Vancampfort D, et al. Mental health informed physical activity
for first responders and their support partner: aprotocol for a stepped-wedge eval uation of an online, codesigned intervention.
BMJ Open 2019 Sep 11;9(9) [FREE Full text] [doi: 10.1136/bmjopen-2019-030668] [Medline: 31511290]

Abbreviations

AQoL-6D: Assessment of Quality of Life-6D

DASS-21: Depression Anxiety and Stress Scale

DSM-5: Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition)
K10: Kesder-10

MVPA: moderate-to-vigorous physical activity

PCL-5: Posttraumatic Stress Disorder Checklist for Diagnostic and Statistical Manual of Mental Disorders (Fifth
Edition)

PSQI: Pittsburgh Sleep Quality Index

PTSD: posttraumatic stress disorder

RCT: randomized controlled trial

SIMPAQ: Simple Physical Activity Questionnaire

Edited by G Eysenbach; submitted 12.08.20; peer-reviewed by E Gabarron, C Pechmann; comments to author 14.11.20; revised
version received 23.11.20; accepted 17.03.21; published 22.04.21

Please cite as:

McKeon G, Steel Z, Wells R, Newby J, Hadzi-Paviovic D, Vancampfort D, Rosenbaum S

A Mental Health—I nformed Physical Activity Intervention for First Responders and Their Partners Delivered Using Facebook: Mixed
Methods Pilot Study

JMIR Form Res 2021;5(4):€23432

URL: https://formative.jmir.org/2021/4/€23432

doi: 10.2196/23432

PMID:

©Grace McKeon, Zachary Steel, Ruth Wells, Jill Newby, Dusan Hadzi-Pavlovic, Davy Vancampfort, Simon Rosenbaum.
Originaly published in IMIR Formative Research (https://formative.jmir.org), 22.04.2021. Thisisan open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Formative
Research, isproperly cited. The complete bibliographic information, alink to the original publication on http://formative.jmir.org,
aswell asthis copyright and license information must be included.

https:/formative.,jmir.org/2021/4/e23432 JMIR Form Res 2021 | vol. 5 | iss. 4 | €23432 | p. 18

RenderX

(page number not for citation purposes)


http://europepmc.org/abstract/MED/21035130
http://dx.doi.org/10.1016/j.jpsychires.2010.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21035130&dopt=Abstract
http://dx.doi.org/10.1080/02701367.2000.11082780
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25680007&dopt=Abstract
http://dro.deakin.edu.au/view/DU:30010534
https://doi.org/10.1016/j.invent.2017.06.003
http://dx.doi.org/10.1016/j.invent.2017.06.003
https://journals.sagepub.com/doi/10.1177/1533317507312556?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/1533317507312556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18174315&dopt=Abstract
http://europepmc.org/abstract/MED/28176207
http://dx.doi.org/10.1007/s10597-017-0100-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28176207&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31511290
http://dx.doi.org/10.1136/bmjopen-2019-030668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31511290&dopt=Abstract
https://formative.jmir.org/2021/4/e23432
http://dx.doi.org/10.2196/23432
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

