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Purpose: People with severe mental illness are sedentary, have high cardio-metabolic
risks and significantly reduced life expectancy. Despite considerable data regarding
positive physical and mental health outcomes following exercise interventions,
implementation and evaluation of real-world programs is lacking. The primary aim of this
study was to assess the feasibility of an exercise intervention implemented by exercise
physiology (EP) students within a residential rehabilitation unit for residents with severe
mental illness, together with assessment of a range of secondary physical and mental
health outcomes pre- and post- the intervention.

Design: Single arm, prospective pilot study evaluating outcomes pre- and post- a 10
week intervention.

Method: Inactive people with severe mental iliness participated in a mixed aerobic and
resistance exercise intervention, three times per week for 10 weeks. Data was obtained
from a sample of 16 residents with severe mental illness; primary diagnosis schizophrenia
(n = 12). Primary outcomes were feasibility as assessed using recruitment, retention
and participation rates, as well as reasons for withdrawal and amount of exercise
achieved. Secondary outcomes included: functional exercise capacity was measured
by the 6-min walk test; metabolic data obtained from anthropometric measurements;
blood pressure; fasting cholesterol and blood sugar levels; and physical activity levels
and mental health as assessed by self- administered questionnaires measured before
and after the intervention.

Results: Broad level acceptance of the program: high recruitment (81%), retention
(77%), and participation (78%) rates were observed. Promising improvements in
functional exercise capacity, volume of exercise, and negative symptoms was
demonstrated in those who completed.
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Conclusions:

Exercise interventions delivered by EP students in a residential

rehabilitation setting for people with SMI are feasible; group setting, supervision and
choice for engagement are important considerations. Evaluation of longitudinal, multi
site studies, with the addition of dietary interventions within residential rehabilitation units
are warranted. Addressing cost feasibility and cost effectiveness of such programs is

recommended.

The trial was registered with the Australian New Zealand Clinical Trials Registry
(ANZCTR) number, Unique Identifier: ACTRN 12618000478213, http://www.anzctr.org.
au Universal trial number (UTN) — U1111-1211-4009.

Keywords: severe mental iliness, exercise, rehabilitation, pilot study, exercise physiology, mental health

INTRODUCTION

People living with severe mental illness (SMI) die approximately
15 years earlier than the general population (1), due in part
to their increased risk of preventable conditions such as
cardiovascular disease (CVD) (2). Modifiable lifestyle risk factors
such as low exercise participation, smoking, and poor dietary
habits are major contributors to these poor health outcomes,
together with the cardio-metabolic burden of antipsychotic
medications (3-8). In view of this, there is an urgent need to
address modifiable risk factors that contribute to the mortality
gap, such as physical inactivity and low cardio-respiratory fitness
by developing effective strategies to improve the poor physical
health of people with SMI (9, 10).

Individuals with SMI engage in lower amounts of exercise
and have lower cardiorespiratory fitness (CRF) compared with
the general population (11-13). Exercise protects against chronic
disease, and can improve CRF which is inversely related to
all-cause mortality (14). An increasing body of evidence also
demonstrates a wide range of mental health benefits of exercise
for people with SMI, including improved mood, cognition,
quality of life, and reduced positive and negative symptoms of
schizophrenia. (15-18).

Widespread implementation of exercise interventions within a
mental health setting has been limited by a number of factors (19,
20). A prioritization of mental health interventions over physical
health interventions by services has limited funds and spending
on implementing physical health interventions, such as exercise.
Also, mental health professionals often lack the confidence to
design and deliver exercise interventions. Furthermore, there
has been a lack of evaluation and dissemination of the results
of successful real-world exercise interventions within mental
health settings to guide other mental health clinicians wishing to
develop exercise programs (20-22).

Mental health rehabilitation services support people
with more chronic and enduring symptoms than general
outpatient services, offer higher support and focus on functional
improvements. In Australia, the Community Care Unit (CCU)
is a voluntary residential rehabilitation unit for people with SMI,
(predominantly living with chronic schizophrenia) in which
a focus on holistic recovery is incorporated into the model of

service (23) and hence may be an ideal setting for an exercise
intervention implementation (24).

Few exercise studies have been conducted within residential
rehabilitation services. One study reported difficulties with
recruitment and retention (n = 14; 36% dropout), but reduced
negative symptoms for participants who completed the personal
trainer led exercise program (25). Another study conducted in a
secure setting reported high adherence (n = 8; 0% dropout) to
an off-site gym-based aerobic exercise program delivered by an
exercise physiologist (EP), but no changes in CRF or endurance
(26). A qualitative study (n = 6) of participant experiences in a
CCU-based exercise intervention delivered by EP’s reported that
individualization and group dynamics were important aspects of
the program (27). To date, studies in these settings have all relied
on employed exercise staff to deliver the interventions, which
may affect long term feasibility.

The aim of this pilot study was to evaluate a novel model
for the provision of exercise interventions within a real-
world residential rehabilitation setting. To address the barriers
of resource limitations, this model involved senior exercise
physiology (EP) students from a university degree program at
no direct cost to the service. EP students were mentored in a
multidisciplinary mental health team to implement and evaluate
a 10-week exercise intervention for people with SMI living in a
CCU in Queensland.

METHODS

Study Setting and Participants

The study was approved by the Metro South Human
Research Ethics Committee (HREC 16/QPAH/042). All
subjects provided written informed consent in accordance
with the Declaration of Helsinki. Participants were recruited
to the single-arm prospective cohort open pilot study from the
Coorparoo CCU, a residential rehabilitation unit of the Metro
South Addiction and Health Service in Brisbane, Australia. The
CCU has capacity for 20 residents with diagnoses of SMI who
are admitted for psychosocial rehabilitation. Most residents
admitted to the CCU have diagnoses of either schizophrenia,
schizoaffective or bipolar disorder as assessed by the CCU
Consultant Psychiatrist, using the Diagnostic Statistic Manual of
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Mental Disorders, Fifth Edition (DSM- 5). Recruitment occurred
over a 3-week period prior to the intervention. Inclusion
criteria for the study were; (i) current resident at the Coorparoo
CCU, (ii) aged 18-65 years, and (iii) able to provide informed
consent. Residents were excluded if they; (i) presented with
absolute medical contraindication to exercise as determined
by a general practitioner, (ii) were considered high risk for
aggression or suicide. (As standard clinical practice, all patients
of the mental health service are classified as low, medium, or
high risk for aggression and suicide by an experienced mental
health clinician or consultant psychiatrist, using a standardized
risk screening tool) (28), (iii) were considered to have an acutely
unstable mental state by the treating psychiatrist; (residents
were considered stable if they had not attended the Emergency
Department for mental health assessment or been hospitalized
in the past 6 months) (iv) were pregnant, or (v) were engaging
in an regular exercise or physical activity program outside of
the CCU at the time of recruitment. Fourth year EP students
assessed potential participants for risks to exercise using the
Adult Pre-exercise Screening System (APSS). The APSS provides
an evidence-based system for identifying and managing health
risks for exercise and it is used to identify people who may
have medical conditions, which put them at a higher risk of an
adverse event during exercise. The APSS has 3 stages- stages
1 and 2 are self assessed and stage 3 is completed by a fitness
professional to identify and stratify risks to exercise, including
whether a recommendation of further medical assessment before
exercise program is undertaken (29). In this study, participants
with identified risks were reviewed by their general practitioner
to determine suitability before inclusion. See Supplementary
Image 1.

Intervention
Drawing on earlier research in this population, implementation
of this exercise intervention addressed four main considerations
(a) assessment of risk level, (b) assessment of cardiorespiratory
fitness status, (c) achievement of an achievable intensity level, and
(d) strategies to improve motivation and adherence (30).
Intervention duration was 10 weeks and session frequency
was three times per week to maximize improvements in fitness
(11). The intervention offered engagement in a total volume
of moderate intensity exercise that was greater than 90 min
per week, above which has been shown to be associated with
improvements in mental health outcomes (17). Exercise sessions
consisted of a 45-min group circuit in the shared courtyard
of the CCU, which comprised a 5-min warm up, and 10-min
cool down. The equipment used for the circuit included a
recumbent bike, a treadmill, boxing pads and gloves, therabands,
step and dumbbells. The circuit stations varied each week
and included a mixture of aerobic and resistance exercises.
Stations were designed such that they could be modified
(regressed/progressed) to suit individual participant capacity and
preference. The Borg Category Ratio 10 scale (31) was used to
assess rate of perceived exertion (RPE) and to guide intensity of
exercise prescription. Initial prescription was aimed at intensity
achievable for participants with low initial CRF but progressed
to reach moderate intensity by week 3 (11). EP students aimed

to maintain an RPE at 2-3 for the first 2 weeks, then increased
to a minimum RPE of 4/10 by week 3 and further increased
as per individual participant’s capacity. Following warm-up,
participants rotated through 10-15 stations. The circuit began
at intervals of 30's of exercise interspersed with 30 s of complete
rest and progressed to 60 s interval as the participants’ functional
capacity increased.

Fourth year EP students led the exercise circuit with
supervision from an EP Clinical supervisor as part of a practicum
placement from their university undergraduate degree program.

This intervention included evidence based
motivational strategies to increase participants’ adherence
to the program (30);

several

1. EP students and mental health staff gave validation and
encouragement to participants throughout the intervention

2. EP students helped participants set realistic goals, and
addressed individual preferences for exercise engagement

3. EP students and the consultant psychiatrist collaborated
to identify and problem-solve barriers to participation and
liaised regularly with mental health staff in team meetings to
enlist their support with this.

Mental health residential rehabilitation staff were prepared
for the intervention prior to study onset by provision of
information regarding the protocol for the exercise intervention,
and information regarding the potential physical and mental
health benefits of exercise to people with SMI in emails and
discussion in team meetings prior to the intervention beginning.

EP students were provided with an orientation to the facility,
education about common mental disorders for residents, aims
of the study and their role in delivery of the intervention. They
also attended weekly supervision sessions with the consultant
psychiatrist to learn more about mental health conditions and
strategies to engage people with SMI.

Primary Outcomes

The primary outcome of the current study was feasibility, which
was assessed using recruitment, retention and participation
rates, reasons for withdrawal and amount of exercise achieved.
Recruitment was calculated by the proportion of participants
recruited to the study from all eligible CCU residents during the
3-week recruitment phase prior to the study onset. Retention was
calculated by the proportion of those recruited that completed all
pre- and post-measures. Participation was the proportion of total
sessions in the study attended by participants. Reasons for non-
attendance and withdrawal were recorded in the participant’s log
book together with adverse events.

Secondary Outcomes
Secondary outcomes included indicators of physical and mental
health, exercise participation, and exercise motivations.
Functional exercise capacity was estimated by the 6-min walk
test (6MWT). The 6MWT measures the distance in meters that
an individual can walk in a 6-min period on a flat surface. It is
a submaximal test that has been shown to be a reliable measure
of exercise capacity in people with SMI (32, 33). In the current
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study, 6MWT was carried out by trained EP students, utilizing
the ATS guidelines (34) at baseline and week 10.

Physical activity and sedentary behavior was assessed using the
Simple Physical Activity Questionnaire (SIMPAQ). The SIMPAQ
is a 5-item interviewer-administered, self-report clinical tool to
assess physical activity and sedentary behavior in the previous
week in populations at risk of engaging in high levels of sedentary
behavior, such as those with mental illness (35).

At baseline and week 10, psychotic symptoms were rated on
the Brief Psychiatric Rating Scale (BPRS) through the use of a
semi-structured interview guide and an anchored scoring version
of the BPRS-A (36, 37). Negative symptoms were assessed via
the Scale for the Assessment of Negative Symptoms (SANS) (38)
using the Interview guide for Assessment of Negative symptoms
(IG-SANSY) (39).

Quality of life was assessed at baseline and at week 10 using the
AQol-8D, a reliable and valid instrument, which is particularly
suitable when psychosocial elements of health are of importance
(40).

The Behavioral Exercise Regulations Questionnaire (BREQ-
2) was used to measure participants’ motivations toward exercise
(41). Items on “identified regulation” (finding personal value
in reasons for being active) and “intrinsic regulation” (personal
enjoyment/liking of exercise) were combined to create a single
domain “autonomous regulation,” (defined as the combined
mean of intrinsic and identified regulation) as per a previous
validation study of the BREQ 2 in patients with SMI (42).

Metabolic parameters including fasting lipids, fasting glucose,
waist circumference, and blood pressure, resting heart rate, as
well as body mass index (BMI) were collected pre-, and post- the
10-week intervention.

Statistical Analyses

Statistical analyses were conducted using SPSS 24 (SPSS
2016). Feasibility measures were summarized with percentages.
Normality probability plots and the Shapiro-Wilk statistic were
used to check for normality and appropriate nonparametric
statistics were applied to outcomes that were not parametric.
Normally distributed pre and post outcome measures were
tested using a paired ¢-test with significance level of a = 0.05.
Mean differences and associated 95% confident intervals (CI)
were calculated and Cohen’s d statistic was calculated. Non-
parametric data was analyzed using medians, interquartile range
and Wilcoxon signed rank tests.

RESULTS
Baseline Characteristics of Participants

Baseline characteristics of the study population are shown in
Table 1. The mean age of participants was 31 (SD 7.9) of
which 3 (30%) were female. The predominant diagnosis was
schizophrenia or schizoaffective disorder (90%) (12). The average
duration of illness was 10 years (SD 7.3). Half the cohort
were taking clozapine, and greater than 80% were either on
olanzapine or clozapine, the two most metabolically unfavorable
antipsychotics with the highest risk of weight gain (7). More than
half of the sample (54%) were current smokers. Of note, even

GO HEART
TABLE 1 | Baseline characteristics.
Total Completers Withdrawals

sample N=10 N=3

N=13
Demographic
Female; n (%) 4 (30) 3(30) 1(33)
Male; m (%) 9 (70) 7 (70) 2 (67)
Age (years), mean 31(7.9) 32 (8) 27.6 (8)
(SD)
Duration of illness, 10(7.3) 11.6(7.3) 5.1(6.9)
years, mean (SD)
Psychiatric n (%) n (%) n (%)
diagnosis
Schizophrenia/ 12(92) 9 (90) 3(100)
schizoaffective
Bipolar affective 1(8) 1(10) 0
disorder
Comorbid 4 (30) 3 (30) 1(33)
substance abuse
Medications
Any antipsychotic 12(92) 10 (100) 2 (66)
Clozapine 7 (54) 7 (70) 0
Olanzapine 4 (30) 3(30) 1(33)
Physical condition
Hypertension 1(7) 0(0) 0 (0)
Diabetes Mellitus 0(0) 0(0) 0(0)
Abnormal lipid 4 (30) 4(40) 0(0)
profile
Current smoker 7 (54) 6 (60) 1(33)
Physical health 3(29) 3 (30) 0(0)

problem identified
on risk screen

though 23% of participants were screened as having increased
risk of adverse event during exercise at baseline, all were cleared
to participate in the study after an assessment by a general
practitioner.

Recruitment and Retention
Figure 1 provides a summary of the recruitment and retention
process of the current study.

Of 16 eligible residents (81%), consented to participate in the
study and completed baseline measures. One resident declined
due to lack of interest and two resident’s mental state destabilized
and hence were not eligible. Ten participants (77%) completed
the 10-week study. Of the three who dropped out, one was due
to discharge from the service, another preferred to exercise at
an external facility, while the third completed the program but
was unavailable to complete post measures due to unexpected
discharge. Of those who completed the program, mean number
of sessions attended was 23.4 (SD 5.34) out of a possible 30, an
average attendance rate of 78%.

There were no adverse events during the intervention.
Analysis of log books revealed primary reasons for non-
attendance were (1) a schedule clash with another appointment
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Enrollment and recruitment

[ Enrollment ]

Assessed for eligibility (n= 16 )

[Allocation ]

Excluded (n=3)
+ Not meeting inclusion criteria (n=0)
¢ Declined to participate (n= 3)

v

Allocated to intervention (n=13)
+ Received allocated intervention (n= 13)

[ Follow-Up ]

intervention

Lost to follow-up (n= 1), discharged before
post measures completed

Discontinued intervention ((n=2) 1 exercised
externally, 1 discharged from CCU mid

[ Analysis ]

Analysed (n=10)

+ Excluded from analysis (n=3)

FIGURE 1 | Enrollment and recruitment.

(such as GP/ psychologist, blood tests), (2) morning sedation, and
(3) feeling unmotivated to attend.

Pre- and Post-measures

Table 2 summarizes the changes in pre- and post-outcome
measures after the 10-week exercise intervention. Baseline
6MWT distances for the sample were very low (452 m with SD
of 65 m) reflecting reduced initial functional exercise capacity of
the participants. Following 10 weeks, the distance achieved on

the 6MWT increased significantly by a mean of 76.8m (95%
CI 54, 99), p< 0.001 with a large effect size (Cohen’s d = 0.7).
This represented a 16.8% increase on the 6 MW distance. 100%
of participants increased their 6MWT distance post the exercise
intervention and 80% of participants increased their 6 MWT by
greater than 50 m.

Reported volume of exercise engagement per week
(minutes) also increased from pre-intervention (median = 60)
to post-intervention (median = 130), p = 0.019, with
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TABLE 2 | Pre- and post-measures.

(N =10) Baseline mean Post mean (SD) Mean difference Test statistict P-value
(SD) (95% Cl) (df) or 2°

BMWT distance (meters) 452 (65) 528 (85) 76.8 (54, 99) 7.78(9) <0.001*

"PSelf reported exercise in 60 (52.5)2 130 (15)2 - —2.346° 0.019*

previous week

(minutes/week)

Self-reported sedentary 7.9 (4.5 5.8 (2.5) 2.1(-05,4.7) —-1.82(9) 0.101

behavior (hours/ day)

"PFasting BSL2 5.1(0.92)2 5.15 (0.72)2 - —0.95° p > 0.30

Fasting total cholesterol 4.8(0.57) 4.6 (0.64) 0.12 (0.2, 0.44) —0.83 (9) p > 0.30

(mmol/L)

Body mass index (weight 29.2 (4.9) 29.4 (4.6) 0.19 (-0.12, —0.9) 0.39 (9) p > 0.30

kg/height m?)

Abdominal circumference 100.9 (11.6) 102.8 (12.7) 1.85 (—6.7, 3.01) 0.86 (9) p > 0.30

(cm)

Systolic blood pressure 134.1 (19.7) 127 (14.5) 7(—5.8,19.8) —1.23(9) 0.248

(mmHg)

Diastolic blood pressure 85 (9.5) 79.3 (8.6) 5.7 (-0.7,12) —1.99 (9) 0.078

(mmHg)

BPRS® 32.4 (8.3 29 (6.1) 3.4 (0.03, 6.7) —2.27 (9) <0.049*

SANS* 45.2 (11.8) 30.7 (12.7) 14.5 (9.6, 6.8) 6.8 (9) <0.001*

BREQ-2°

P Amotivation 0.000 (0.81)2 0.000 (0.63)2 - —0.135P p > 0.30

"PExternal regulation 1.12 (0.56)2 1.25(1.13)2 - —0.949° p > 0.30

Introjected regulation 1.7 (1.25) 1.6 (1.08) 0.16 (—0.5, 0.84) 0.56 (9) p > 0.30

Identified regulation 2.45 (1.16) 2.85 (0.94) 0.4 (—1.11,0.31) -1.2(9 0.235

Intrinsic regulation 2.75(0.87) 2.5(0.86) 0.23(0.06, 0.3) 3.2(9) 0.01*

Autonomous regulation 2.6 (0.8) 2.68 (0.82) 0.03 (-0.9, 0.83) —0.097 (9) p > 0.30

16MWT, 6 min walk distance; °BSL, Blood Sugar Level; *BPRS, Brief Psychiatric Rating Scale; *SANS, Scale for the Assessment of Negative Symptoms; >BREQ-2, Behavioral Exercise

Regulations Questionnaire;*p < 0.05, significant; np, nonparametric outcomes.
amedian (Interquartile range) for non-parametric outcomes.
bz statistic for Wilcoxon signed rank test for nonparametric outcomes.

a large effect size (r = 0.74). 80% of participants
increased their volume of exercise by 60min or more,
20% reported a 30-60min reduction compared to
baseline. There were no changes in sedentary behavior,

metabolic parameters or BMI following 10 weeks of
exercise.

In terms of psychiatric symptom measures, both negative
symptoms and overall symptoms showed significant

reductions. The SANS score decreased by 14.5 (95%CI
9.6, 6.8) p < 0.001 with a large effect size (Cohen’s
d = 0.8). All of the participants showed a reduction on
their SANS score, with 70% reducing by greater than 10
points, BPRS score decreased by 3.4 (95%CI 0.024, 6.7)
p < 0.01 post intervention with a small effect size (Cohen’s
d=10.29).

Participants’ attitudes toward exercise as assessed by the
BREQ-2 showed significant reduction in intrinsic regulation
following the intervention (0.23, CI 0.06, 0.3) p = 0.01, with
a small effect size (Cohen’s d = 0.2). However, the change in
external motivation domains (amotivation, external regulation
and introjected regulation) and autonomous regulation was not
significant.

There were no changes seen in the AQoL—8D in any domains
or the weighted utility index following the exercise intervention
(see Supplementary Table 1).

Additional Observations
This pilot revealed a number of important considerations
for conducting exercise interventions in rehabilitation settings.
Despite mental health staff being prepared for the exercise
intervention prior to implementation, this was found to be
insufficient to change the staff culture to allow the exercise
intervention to be adequately prioritized from the outset.
Initially staff scheduled other appointments or blood tests with
participants during exercise session times, reporting that these
were more important priorities for residents, which led to
reduced participation in exercise. Frequently expressed initial
concerns from staff were that if residents exercised they would be
too tired to do other therapies. Mental health staff were provided
with the opportunity to ask questions and have fears reassured.
Whilst students were given clear initial orientation to the
rehabilitation unit and the study, EP students had little prior
experience interacting with people with severe mental illness
and as such were anxious how to engage them. Students
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reported feeling uncertain about what to expect from patients
and expressed fears about personal safety based on past media
exposure. This reflected commonly held attitudes among the
general community regarding SMI and the inflated perception of
risk of violence (often portrayed in the media) that typically leads
to stigma (43). During supervision, the researchers attempted to
up skill EP students regarding the accurate evidence of the risk of
violence for people with severe mental illness, the consequences
of stigma, mental health literacy and the barriers to exercise
engagement faced by people recovering from SMI. EP students
were also encouraged to have un-structured individual contact
with residents of the unit in addition to the exercise intervention
(such as playing pool together or games) as this has been reported
to be an important aspect of stigma reduction (44).

To improve participation, participants who reported morning
sedation were offered a small group make-up session later in
the day. Participants who regularly skipped sessions were asked
what they would like to do in the program and then preferred
elements of the circuit were increased, (i.e., boxing with the EP
student) to individualize the program. In the final week of the
intervention 3 participants reported loss of interest in some of
the circuit elements, which was recorded in logbooks.

DISCUSSION

Feasibility

We found high recruitment (81%), retention (78%), and
participation (78%) rates, suggesting feasibility of this exercise
intervention for patients with SMI in a residential rehabilitation
setting. Participation rates were comparable with those reported
in two relevant meta-analyses of exercise interventions for people
with SMI; (Vancampfort et al. 79-85%, Firth et al. 78.8%). They
were also comparable to retention rates reported by the same
meta-analyses; (Firth et al. 70-76%, Vancampfort et al. 78%)
(17, 30).

For people with SMI, adherence to treatment
recommendations is often poor, limiting the recovery of
people with severe mental illness (45). Some antipsychotic
trials report adherence can be as low as 50 %, with longer
term medication adherence rates even lower, (e.g., CATIE trial,
36%) (46, 47). It is worth noting that in our brief pilot study,
adherence rates were high and broadly comparable to brief
psychological interventions for people with schizophrenia (84%),
and depression (83%) (48, 49). This adds to the growing evidence
that supports the feasibility of brief exercise interventions for
people with SMI (17). However, to achieve a clinically meaning
impact on physical health outcomes, engagement with exercise
needs to be extended beyond a brief intervention. Future trials
of exercise interventions that continue beyond 24 weeks, with
follow up periods longer than one year are recommended for
people with SML

Our recruitment rates (81%) were higher than those seen in
Firths (27.5%), however that study recruited from 4 sites, and
hence their recruitment rates may be more generalizable than this
single site pilot study (25-27).

Within a residential rehabilitation setting, our participation
rates were comparable to Dodd et al’s forensic residential

rehabilitation study (73%). Firth et al. did not specifically
report participation rates, however, did note low adherence as
quantified by MET minutes of exercise. These studies differed
in terms of flexibility of provision of the supervised exercise
sessions, and this may have partially explained the differences in
participation results. In our study, EP students were on practicum
placement and had the flexibility to offer make-up sessions to
participants who missed sessions or preferred a smaller group,
hence offering options; Dodd et al. also reported this flexibility. In
his residential rehabilitation study, Firth et al. also concluded that
tailoring exercise programs to account for participant preference
is an important engagement strategy. Given people with SMI
frequently experience morning sedation and other medications
side effects, offering choice of timing to increase engagement
may be a useful strategy when planning exercise programs within
residential rehabilitation.

A number of other factors may have contributed to our
participation rates. First, the group setting may have allowed
participants to encourage each other and provide support;
which has been associated with reduced drop-outs in exercise
interventions for people with SMI (17). Participants lived within
the same residential facility, so exercising in a group may
have enhanced social “connectedness,” an important factor for
autonomous motivation to engage in exercise for people with
SMI (50, 51).

Second, in line with previous exercise intervention studies in
this population, supervision from qualified exercise professionals
may have improved adherence to the exercise intervention (17,
52). Given the complex barriers that people with SMI face,
professional supervision and encouragement is vital when trying
to engage this group in exercise; prior studies have shown that
access to facilities alone has been unsuccessful in engaging people
with SMI in exercise (53, 54).

Third, final year EP students, whilst not fully accredited,
generally have significant experience working as an exercise
instructor in healthy populations prior to retention of their
bachelor degree. In future programs, including a component of
mental health training prior to being placed in a mental health
service may be a strategy that could assist the EP students to
assimilate more comfortably within the service (55). Exercise
accreditation bodies are currently improving undergraduate
course content to include more comprehensive education about
mental illness. In addition, it was observed that EP students
expressed attitudes reflecting the misperception of inflated risk of
violence by people with SMI that can commonly lead to stigma.
Prior stigma-reduction education programs for students have
been successful (56). We found that education during supervision
and encouraging direct personal contact with residents were
important aspects of a student-led intervention to address stigma,
and facilitate better integration of EP students into the mental
health team.

Fourth, the exercise intervention occurred in the familiar
courtyard of the CCU, with no transport or gym costs, hence
limiting social and environmental barriers previously reported
in the literature, including the anxiety that can be associated
with accessing general community facilities (57, 58). For people
with SMI living in residential rehabilitation units, who have
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low exercise confidence and fitness, initial engagement in a
familiar onsite location might be preferable preparation for later
engagement in mainstream community exercise programs/gyms.
Finally, we found addressing the lack of priority given to
physical health by mental health staff was necessary to improve
staff engagement, and consequently participants’ engagement
in the intervention. Unhelpful staff attitudes about physical
health has been reported as an important barrier to exercise
engagement for people with SMI (57). We addressed this issue
by inviting collaborative discussion between mental health staff,
EP students and the consultant psychiatrist, to address fears,
concerns and myths about people with SMI engaging in exercise
interventions, and ensuring comprehensive dissemination of the
available evidence about the benefits of physical activity in team
meetings and via group email. This may be an important future
implementation strategy in services where culture change is
important (35, 59). Future implementations could investigate
a parallel staff exercise intervention, which may improve staff
attitudes toward the use of exercise for people with SMI (60).

Exercise Outcomes Within Mental Health
Rehabilitation

Consistent with previous findings in SMI (32), our participants’
baseline functional exercise capacities, as measured by the
6MWT, were low. However, there was a significant improvement
in distance on the 6MWT following our intervention, (mean
70 m). Improvements of greater than 50 m have been shown
to be representative of clinically significant change in other
chronic disease populations with similarly low baseline 6MWT
(61). Increasing functional fitness may have implications for
everyday life for people with SMI, a particularly relevant finding
in a residential rehabilitation setting in which independent
functioning improvements are salient (62).

Our 6MWT improvements were higher than those reported
in a secure residential rehabilitation setting, and an outpatient
rehabilitation setting; the intensity of exercise in one study was
lower than in ours, while the other had a higher mean age of
participant (11, 24, 26). The lower baseline functional exercise
capacity of our study participants may also have allowed for
greater gains in function to be achieved and accounted for the
larger change in distance on the 6MWT. Also, as we did not offer
a practice test, the impact of learning effects affecting our result
cannot be excluded.

We also observed a significant increase in the reported
total volume of exercise per week, although participants still
did not achieve widely accepted guidelines of 150 min per
week of moderate intensity exercise (63). However, given our
participants’ low baseline exercise participation, the increase
we found after a short intervention was promising. Achieving
150 min may be preferable as a long term or “aspirational”
goal for people with SMI to prevent early disengagement (64).
Whether the increase we found can be sustained or improved
upon will require further longitudinal study.

Other Secondary Outcomes
Negative symptoms reduced significantly following the
intervention. As this study was uncontrolled, this finding may

have been due to other factors associated with the rehabilitation
program and needs to be interpreted with caution. However
prior meta-analyses of randomized controlled trials evaluating
exercise interventions in people with SMI, and Firth et al’s
residential rehabilitation study revealed significant reductions
in negative symptoms following exercise interventions (17, 25).
Negative symptoms account for a substantial burden on
independent functioning and can cause lifelong disability (65).
Given the focus on functional improvement for people living in
rehabilitation units, exercise interventions that have the potential
to impact on negative symptoms may be a worthwhile inclusion
in residential rehabilitation programs for people with SMI.

Of note, we found that intrinsic regulation (“I exercise because
it’s fun”) showed a reduction following the exercise intervention.
The EP students deliberately kept circuit elements similar during
the 10-week period aiming to increase participants’ competence
and confidence in performing the circuit stations. This may
have led to disinterest in some participants over time, which
might provide an explanation. Given the importance of intrinsic
motivation in sustaining regular exercise in people with SMI,
creating effective exercise interventions that are considered
fun/maintain interest over time is relevant and should be
a major consideration (66). Consulting with participants to
increase popular elements (such as boxing, as observed in this
study) in future exercise interventions and offering a variety of
physical activities, such as sports, may be worthwhile strategies
for consideration. Consumer collaboration in the planning and
delivery of exercise interventions, could be worthwhile strategies
that would also align with recovery principles of rehabilitation
services (20).

Consistent with prior studies of exercise interventions in
people with SMI, we found no significant effect on BMI,
abdominal circumference or other metabolic outcomes such
as fasting blood sugars and lipids. Whilst the brief 10 week
intervention may have been too short for change to be seen in
metabolic outcomes, the literature reveals inconsistent effects of
exercise on metabolic outcomes from exercise alone (11, 17).
Whilst fitness improvements without weight loss following an
exercise intervention can have a meaningful impact on cardio-
metabolic risk reduction, (67), successful weight loss has been
demonstrated in people with SMI in lifestyle interventions
that included dietary components (24, 68, 69). Residential
rehabilitation units typically focus on basic living skill acquisition
such as cooking and shopping; as such these units may be an
opportune setting to also evaluate dietary interventions that may
target changes in metabolic outcomes and the nutrition of people
with SMIL.

Measures of quality of life have improved following exercise
interventions for people with SMI (18). We did not find
significant change following this 10 week intervention. Future
trials with longer duration may clarify if quality of life measures
may change following exercise interventions within residential
rehabilitation units.

Limitations
The pilot study had several limitations. It was a small pilot study
and due to the pragmatic nature of the study design, we did
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not have any blinding process, or a control arm. It is possible
that the improvement in functional exercise capacity may have
occurred due to unknown external factors, although this is
unlikely due to the long term sedentary nature of this population.
The improvement in total psychotic and negative symptoms was
more at risk of bias as these may have improved due to other
aspects of their rehabilitation. Detailed assessment of mood pre
and post the intervention and participant and staft acceptability
questionnaires would be warranted to understand the broader
acceptability of an exercise intervention implemented for people
living in residential rehabilitation. Further, we used a measure of
self-reported weekly exercise, rather than an objective measure
such as accelerometry, thus risking potential inaccuracies and
recall bias (70, 71). Of note, whilst the 6MWT has been used
to estimate functional exercise capacity in SMI, the correlation
between 6MWT and measured CRF in people with SMI has yet
to be determined and the minimum clinically important distance
has not yet been evaluated in people with SMI. These are both
important potential areas of future investigation. Finally, our
participants were young and had relatively few physical health
co-morbidities, which limits the generalizability of these findings.

Conclusions

This pilot study revealed the feasibility of a, student-led
collaboration in delivering an exercise intervention to a
vulnerable, sedentary population of people with SMI, in an
era of limited resources within public mental health services.
Whilst cost-feasibility was not formally assessed, the intervention
was low in cost as it involved EP students on practicum
placement, and utilized existing exercise equipment and common
space within the residential rehabilitation unit. Further, there
was high recruitment, retention and participation rates, and
no withdrawals due to injury or adverse events, reflecting
feasibility within a residential rehabilitation setting. Elements of
the program that may have contributed to feasibility included
an on-site, supervised, group program, and offering personalized
options for engagement. It may be relevant to other mental health
residential rehabilitation units, such as Community Care Units.

Future Directions
Exercise interventions embedded within usual mental health care
of a residential rehabilitation unit can be feasible, may lead to
improvements in functional exercise capacity and reductions in
negative symptoms.

Despite the limitations of pragmatic research, results from this
pilot allowed exercise to be incorporated into core rehabilitation
programs at three new CCUs, tripling EP student placement
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