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1. Introduction

The COVID-19 pandemic has changed our society drastically, impacting pa-
tients with severe mental illness (SMI) even more (O’Connor et al., 2020; Vin-
degaard & Benros, 2020). The urgent request to stay at home worsens their al-
ready high levels of sedentary behavior in people with SMI (Stanton et al., 2020;
Vancampfort et al., 2017). As higher levels of sedentary behavior and lack of
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physical activity both are associated with poorer mental and physical health
(Vancampfort et al., 2017), this might contribute to a deterioration in the health
status of people with SMI. It is therefore urgently needed that we take measures
to decrease the negative effects on mental and physical wellbeing of the
COVID-19 pandemic for patients with SMI. Physical activity can have a positive
effect on psychiatric symptoms, quality of life and physical health in people with
a severe mental illness (Firth et al.,, 2020) and might be of use to mitigate the
negative effects of the pandemic. However, the mandatory governmental
COVID-19 measures made regular exercise activities harder or impossible since
all sports facilities were closed and people were advised to stay at home.
Therefore, the aim of this study was to set up a videoconferencing exercise in-
tervention for people with SMI to investigate whether it is feasible for them to
join in a videoconferencing exercise intervention during the COVID-19 pan-
demic. Additionally, we aimed to estimate preliminary effects on symptom se-

verity and quality of life.

2. Methods

This is a non-randomized prospective patient preference study lasting 12 weeks
comparing the intervention (n = 20) with treatment as usual (n = 20) in people
with SMI. The intervention consisted of two lessons (Pilates and/or fitness) a
week in a group of 4 - 6 participants via videoconferencing. Sport coaches inter-
ested to work with people with SMI were recruited from regular gyms and were
trained by a psychiatrist and a psychomotor therapist to work with people with
SML

2.1. Participants

Participants were recruited from the psychiatric outpatient facility of the Uni-
versity Medical Centre in Utrecht (The Netherlands). At this outpatient facility a
diversity of patients is seen of which most patients suffer from SMI. We also re-
cruited patients from a supported housing facility in Utrecht (Lister), where
people receive outpatient mental healthcare while living on their own indepen-
dently or in a facility with 24-hour care. Participants were recruited via their
practitioners or mental health care worker and chose whether they want to par-
ticipate in the intervention group or in the control group.

Inclusion criteria were SMI as defined as having a long lasting psychiatric dis-
order with impairments in social functioning needing psychiatric care, possess-
ing a device with webcam and Internet connection and age between 16 - 70.
Exclusion criterion was being unable to exercise. The study design was reviewed
by the medical ethical committee of the University Medical Centre in Utrecht
(20-313/C) and informed consent of the participants was obtained after the pro-

cedures had been fully explained.

2.2. Exercise Sessions

Participants received a fitness mat at home to use during the sport lessons. Every
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lesson started with a welcome talk from the sport coach and experiences and
questions of participants were discussed. At the end of the lesson there was also
a brief moment to evaluate the lesson. The lessons were given at beginners level
and the sport coach gave individual feedback to the participants and gave op-
tions to adjust the exercises when needed. The sport coaches were instructed to
give the participants many positive feedbacks. Participants had the possibility to
invite a friend, family member or mental health care worker to join the lessons.
One hour prior to the lesson an email reminder was sent to the participants. If
participants were absent for two lessons, the sport coach or researcher called the

participant to ask for the reason of the absence and to offer help or give advice.

2.3. Outcomes

The primary outcome was feasibility measured at follow-up by a questionnaire
based on the Measurement Instrument for Determinants of Innovations (MIDI)
(Fleuren et al., 2014) and registered attendance. Secondary outcomes were
symptom severity as measured at baseline and follow-up by the Brief Symptom
Inventory (BSI) and quality of life as measured by the WHO Quality of Life
questionnaire (WHOQOL-BREF) respectively. Additionally, data on age, sex,

diagnosis and medication use were retrieved.

2.4. Analysis

Baseline characteristics were tested for between-group differences with Chi-square
tests and t-test. Intention-to-treat analysis was done for all analyses. For the
analysis of the MIDI we recoded negatively stated items according to the MIDI
guideline (Fleuren et al., 2014) and used means, standard deviations and per-
centages for evaluation purposes. To test for between-group differences in with-
in-group changes in health-related outcomes, we used Chi-square tests and
t-tests. To test for between-group effects on health-related outcomes, we used

linear regression adjusting for baseline differences between groups.

3. Results

20 participants were enrolled in the intervention group (10 Pilates, 8 fitness and
2 fitness/Pilates) and completed baseline measurement. 20 participants were
enrolled in the control group, of which 3 were lost to follow-up at baseline mea-

surement.

3.1. Baseline Characteristics

Baseline characteristics are shown in Table 1. 42.5% of the participants were fe-
male and the mean age was 41.8. The majority of the participants had a psychot-
ic spectrum disorder (n = 23, 57.5%), 9 participants had a mood disorder
(22.5%), 2 participants had an autism spectrum disorder (5%), 2 participants
had a posttraumatic stress disorder (5%) and one participant had a personality
disorder (2.5%). Groups only differed on medication use (p = 0.02), as more

mood stabilizers were used in the treatment group.
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Table 1. Patient and disease characteristics and health-related outcomes for baseline and follow-up, including per protocol be-
tween-group analyses. Significant between-group differences (p < 0.05) are shown bold. WHOQOL-BREF = WHO Quality of Life
questionnaire). BSI = Brief Symptom Inventory, measured on a four point outcome scale. B = coefficient. CI = confidence interval.

PTSS = post-traumatic stress disorder. M (SD) unless noted otherwise. p-value < 0.05 is considered statistically significant.

Intervention (n = 20) Treatment as usual (n = 17) Linear regression
Variable Baseline 12 weeks Change  Baseline 12 weeks Change B 95% CI P

Sex (female), n (%) 12 (60.0) 5(29.4) 0.20

Age, M (SD) 44.3 (13.6) 39.3(12.1) 0.25

Diagnoses, n (%) 0.11
Psychotic spectrum disorder ~ 11(55.0) 12 (70.6)
Mood disorder 7 (35) 2(11.8)
Autism spectrum disorder 2 (11.8)

PTSD 2 (10)
Personality disorder 1(5.9)
Medication use, n (%)

Antipsychotics 14 (70.0) 15 (88.2) 0.18
Antidepressants 8 (40.0) 7 (41.2) 0.94
Benzodiazepines 4(20.0) 6 (35.3) 0.30
Mood stabilizers 8 (40.0) 1(5.9) 0.02

Non 2 (10.0) 1(5.9) 0.65
BSI, M

Sum score 1.73 1.72 —-0.01 1.89 1.95 0.06 -0.24 —-0.65/0.16 0.23
Psychoticism 1.75 1.68 -0.07 1.94 2.12 0.18 -0.54 -1.12/0.04 0.07
Paranoid thoughts 1.81 1.78 -0.03 1.91 2.09 0.19 -0.39 -1.01/0.23 0.21

WHOQOL-BREF, M
Domain I Physical health 11.81 13.26 1.22 12.63 12.24 -0.07 1.96 0.17/3.74 0.03
Domain II Psychological 12.04 12.91 0.98 12.26 11.89 -0.37 1.34 -0.02/2.69 0.05
Domain III Social relationships ~ 12.98 13.12 0.08 11.89 11.89 0.00 0.11 -2.03/2.25 0.92
Domain IV Environment 15.29 15.43 0.04 15.00 14.50 -0.17 0.64 —-0.47/1.75 0.25

3.2. Dropout and Attendance Rate

Participants dropped out after a single Pilates lesson due to lack of time (n = 1)
and due to technical problems (n = 1) and after 11 fitness lessons because of
self-doubt due to different strength levels in the group (n = 1). 13 participants
attended at least 66% of the lessons. 13 participants continued with exercise after

the intervention period.

3.3. Feasibility

14 (77.8%) of the participants were satisfied about exercise via video conferenc-
ing. Videoconferencing was easy to use for 14 (77.8%) of the participants, al-
though 10 participants (55.6%) experienced technical difficulties. 12 participants

(66.7%) found it easy to exercise via videoconferencing. 10 participants (55.6%)
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mentioned feeling less lonely and feeling physically fitter (N = 14, 77.8%) as ad-
vantages. Participants reported that exercise via video conferencing decreased
the barrier to perform exercise because they could do the practise at home. One
participant mentioned that the barrier to perform exercise decreased because she
did not have to wear fancy sport clothes. Reported disadvantages were turning
the camera on (N = 5, 27.8%) and having their personal space in the background
(N =6, 33.3%). One participant responded that she would recommend Pilates to
everyone, but particularly to psychiatric patients.

3.4. Symptom Severity and Quality of Life

Results on symptom severity and quality of life are shown in Table 1. Linear re-
gression showed significant improvement in physical (p = 0.03) and psychologi-
cal quality of life (p = 0.05) in the intervention group compared to treatment as

usual.

4. Discussion

Our study shows that Pilates and fitness via live videoconferencing are feasible
for people with SMI during COVID-19 times. The majority of the participants
found it easy to use and felt physically fit. The physical and psychological quality
of life of the participants in the treatment group improved compared to treat-
ment as usual.

Our results regarding feasibility are in line with previous research that inves-
tigated feasibility of exercise videoconferencing in patients with Down syndrome
(Ptomey et al., 2018) and patients with heart failure (Hwang et al., 2017). The
attendance rate in patients with Down syndrome was higher, likely because par-
ticipants had a care giver that gave reminders. The dropout rate in our study was
15%, which is lower than the average dropout rate of 26.7% that was found in a
meta-analysis examining dropout rate in physical activity interventions in pa-
tients with schizophrenia (Vancampfort et al., 2016). This implicates that exer-
cise via live videoconferencing is feasible for people with SMI and can be used as
an alternative of face-to-face exercise or as a first step in motivating people with
SMI to exercise.

Previous research (Skevington & Wright, 2001) on the responsiveness of the
WHOQOL-BREF in patients with a depression found a similar effect size and
considered this a moderate effect. The improvement on quality of life can thus
be considered clinically relevant. Together with the relatively low dropout, find-
ings correspond with previous studies showing larger effects and lower dropout
when exercise is supervised by qualified exercise professionals (Stubbs et al.,
2018). Therefore, as with face-to-face sessions, we encourage exercise via video-
conferencing to be supervised by qualified professionals who are trained to sup-

port people with SMI to overcome frequent (disease-related) barriers to exercise.

Strengths and Limitations

The biggest strength of our study is that it is, to the best of our knowledge, the
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first study examining the feasibility of exercise via videoconferencing for people
with SMI. Such innovative interventions most likely ease access to supported
physical activities and may help people with SMI to overcome barriers they often
experience to engage in physical activities. Limitations of this study are caused
by the non-randomized study design in which we only included 20 participants
in each group. This affects the statistical power and most likely introduced selec-
tion bias. However, groups only differed in medication use and diagnoses were
equally distributed among groups. Additionally, we did not include an active
control group, e.g. a talk group, thus we did not determine whether the effect
was caused by exercise or by social interaction.

In short, supervised group exercise via videoconferencing showed to be feasi-
ble for people with SMI in COVID-19 times. Improvements in physical and
psychological quality of life were found compared to the control group. Further
research in larger samples is needed to study the potential effect of exercise via
videoconferencing in mitigating the negative effects of the COVID-19 pandemic

on mental and physical health for people with SMI.
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