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Abstract  

Background:  

We hypothesised that mental health professionals would be more likely to promote 

more physical activity (PA) and less sedentary behaviour (SB) among their clients, if 

they themselves are more physically active. In this context, we investigated the effects 

of engaging mental health professionals in an intervention to increase PA and reduce 

SB on their attitudes towards and practices in recommending more PA and less SB to 

their clients.  

Methods:  

We used a mixed-methods study design comprising of a four-week pre-post 

intervention trial and focus group discussions. The study was conducted with 17 

mental health professionals (mean ± standard deviation of age = 37.9 ± 9.8 years) 

employed in two Orygen headspace centres in Melbourne, Australia. The intervention 

consisted of a group session where the participants received consultations and an 

information booklet on how to increase their PA and reduce SB, followed by goal 

setting and weekly reminders. Baseline and follow-up data were collected using a 

modified Exercise in Mental Health Illness Questionnaire and GENEActiv 

accelerometers. Two focus group discussions were conducted after the intervention.  

Results:  

There was no significant change in physical activity and sedentary behaviour among 

mental health professionals, but the intervention had a positive effect on their attitudes 

towards recommending more PA and less SB among their clients. The mental health 

professionals who increased their own physical activity during the intervention 

(compared to those who did not) significantly increased the frequency of 

recommending more physical activity (p=0.009) and less sedentary behaviour 

(p=0.005) to their clients.  In focus group discussions, participants stated that the 

intervention made them feel more confident in consulting with their clients about PA 

and SB, but that its effectiveness could be further improved by introducing more 

reminders/follow-up calls. 



 

Conclusion:  

These results show that a relatively simple, low-cost intervention, consisting of group 

counselling, goal setting and positive feedback, may improve mental health 

professionals’ attitudes towards and practices in recommending more PA and less SB 

to their clients.  

 

  



 

Introduction 

People with mental illness have an increased risk of chronic diseases and shorter life 

expectancy compared to the general population [1-3]. Pooled estimates of 148 studies 

found mortality rates were two to three times higher in people with severe mental 

illness [4]. Interventions for increasing physical activity might not only reduce the risk 

of chronic diseases, but also improve outcomes of treatment and management of 

severe mental health illness [5]. In their updated guidelines for treatment and 

management of psychosis and schizophrenia in adults, the National Institute for Health 

and Care Excellence in the United Kingdom encouraged mental health professionals 

to recommend a combined healthy eating and physical activity program to their clients 

with psychosis or schizophrenia, especially to those taking antipsychotics [6]. A similar 

recommendation has been made by the Royal Australian and New Zealand College 

of Psychiatrists in their guidelines for the management of schizophrenia and related 

disorders [7]. 

Health professionals have been regarded as role models in the promotion of healthy 

lifestyle. It has been found that clinicians were more likely to prescribe physical activity 

to their clients, if they themselves engaged in regular physical activity (8). The 

evidence, however, suggests that most health care professionals do not achieve a 

sufficient level of physical activity [8]. This may, therefore, be an avenue for indirect 

promotion of physical activity among patients in mental health settings.  

The potential role of mental health professionals’ in physical activity promotion is 

further bolstered by their regular contacts with clients and their skills in applying 

behaviour change techniques [9, 10]. The integration of physical activity counselling 

as an essential component of mental health services depends on mental health 



 

professionals’ attitudes towards physical activity and culture within mental health 

clinics [11]. It can be hypothesised based on previous studies that helping mental 

health professionals to formulate a physical activity plan and increase their own 

physical activity would improve their attitude towards recommending physical activity 

to their clients [8, 12, 13]. We, therefore, investigated the effects of engaging mental 

health professionals in an intervention to increase physical activity and reduce 

sedentary behaviour on their attitudes towards and practices in recommending more 

physical activity and less sedentary behaviour to their clients. To inform the future 

studies, it is important to investigate the reasons why an intervention was effective or 

ineffective and to find out what could improve its effectiveness. Therefore, we also 

used qualitative research methods to explore: (1) what motivated mental health 

professionals to participate in the intervention; (2) perceived effects of the intervention 

on participants’ own physical activity and sedentary behaviour; (3) perceived effects 

of the intervention on the practices of mental health professionals in recommending 

more physical activity and less sedentary behaviour to their clients; and (4) what the 

participants think would have improved the intervention. 

 

Methods: 

Rationale and Study design 

We used a mixed-methods study design comprising of a four-week pre-post 

intervention trial and focus group discussions. The study was conducted in two 

Orygen, The National Centre of Excellence in Youth Mental Health, headspace 

centres (Glenroy and Sunshine) in Melbourne, Australia from September to October 

2019. The headspace centres provide various mental health services to young people 



 

aged 12 to 25 years, including psychological and psychiatric assessment and 

treatment, counselling, primary health care and substance-use services [14]. The 

study overview is presented in Supplementary figure 1. Ethics approval was granted 

by the Victoria University Human Ethics Research Committee, Melbourne, Australia. 

The study was conducted in accordance with the Consolidated Standards of Reporting 

Trials (CONSORT) [15]. Orygen, provided general oversight of safety and adverse 

events during the course of the trial. 

 

Participants 

We recruited 17 mental health professionals that satisfied the following eligibility 

criteria: aged 18–65 years; ambulatory; non-pregnant; free of a pre-existing 

musculoskeletal disorder; and engaged in clinical practice. This study sample was 

large enough to achieve a statistical power of 80% in a one-way repeated measures 

analysis of variance (ANOVA) with two repeated measurements, probability of type I 

error of <0.05, correlation between the measurements of 0.80, and the expected effect 

of at least medium size (f>0.25)  according to Cohen [16]. 

Before the commencement of the study, information sessions about the study were 

held for headspace centre managers. These managers then sent an invitation email 

to the clinicians who were working in their centres to take part in the study. The 

clinicians who expressed their interest to participate in the study received detailed 

information including: the aims of the research; the methods used and what would be 

expected from them as participants; any risks associated with the study participation; 

a statement that they are free to choose if they want to participate or not in the study 

and that they can withdraw from the study at any time without any negative 



 

consequences to them; and information about methods of dissemination of research 

results. All participants signed a consent form prior to their enrolment in the study. 

Intervention 

This intervention study is primarily grounded in the Theory of Planned Behaviour (TPB) 

[17]. According to the TPB, an individual’s intention to spend time in physical activity 

is a key determinant of their physical activity. The proximal determinants of this 

intention are attitudes, subjective norms, and perceived behavioural control. Attitudes 

towards physical activity and sedentary behaviour represent, for example, what an 

individual thinks of benefits or harms of being physically active or sedentary, and how 

important these are. Subjective norms reflects an individual’s perception of social 

support to engage in physical activity and sedentary behaviour. Perceived behavioural 

control for physical activity and sedentary behaviour is an individual’s perception of 

the extent to which they have control over their engagement and time spent in these 

behaviours. Our intervention addressed all three groups of proximal determinants of 

physical activity and sedentary behaviour. The intervention aimed to make a positive 

change in attitudes towards physical activity and sedentary behaviour via group 

counselling. To affect participants’ subjective norms, discussion in a group email was 

encouraged for the participants to exchange their thoughts on physical activity and 

sedentary behaviour, and they received positive feedback from the researchers. To 

influence their perceived behavioural control, participants were encouraged to set their 

goals at the beginning of the intervention and received reminder texts/calls during the 

intervention.  

The intervention consisted of a group meeting and weekly reminders/consultation 

sessions. At the beginning of the intervention, a group meeting was held to discuss 



 

the benefits of increasing physical activity and reducing sedentary behaviour, and to 

present to participants various strategies that can be adopted to achieve this. A 

professionally printed information booklet containing 24 such strategies was provided 

to the participants. The participants were also referred to an online version of the 

booklet. At the meeting, the participants set their individuals goals and designed their 

weekly plan to achieve their desired levels of physical activity and reduce sedentary 

behaviour. This was followed by weekly reminder emails/text messages and telephone 

calls, with the aim to find out whether the participant followed their physical activity 

plan, identify any difficulties in achieving the set goals, and assisting participants in 

creating a plan and selecting strategies to overcoming such  barriers in the following 

week. 

 

Information booklet 

Several meetings of the research team were held while designing the information 

booklet. A thorough review of academic and grey literature was conducted to identify 

possible strategies for sitting less and moving more in the domains of leisure, home, 

work, and transport. The research team discussed about the strategies and made a 

selection based on their simplicity, feasibility in the context of mental health 

professionals, and appropriateness for different groups according to age, ethnicity and 

adiposity status. The selected strategies were low cost and reasonably easy to 

incorporate into daily life. Within the booklet, each of the 24 selected strategies was 

briefly described in lay language. Visual elements of the booklet were selected in 

collaboration with a professional graphic designer. In addition to the elements included 

in the print version of the booklet, the online version also included links to websites 



 

where participants could find more information about some of the strategies 

(Supplementary file 1).   

 

Focus groups 

At the end of the intervention, participants were invited to participate in 45- to 60-

minute focus group interviews. Ten participants agreed to participate. To encourage 

verbal interactions, two focus group sessions were organised, each including five 

participants. The focus group moderator used a set of predetermined questions to 

collect data. The focus group questions can be found in the Supplementary file 1. 

Participants were asked to share their views on a range of topics related to their 

motives for participating in the study, experiences with the intervention, changes in 

their attitudes towards and practices in recommending more physical activity and less 

sedentary behaviour to their clients, and how the intervention could be further 

improved. 

The focus discussion was audio-recorded. Additionally, written notes were also taken 

to supplement the recordings. Participants were notified that the discussion will be 

audio-recorded and transcribed verbatim by the researcher and that their personal 

identity would remain confidential. The transcript and notes were coded and later 

analysed using thematic analysis. The coding was done using NVivo software. 

 

Outcomes 

Attitudes towards and practices in recommending more physical activity and less 

sedentary behaviour to clients were assessed using a modified version of the Exercise 



 

in Mental Illness Questionnaire - Health Professional version [18]. The section of the 

questionnaire on general beliefs asked participants to express their agreement with 

six statements (e.g. “Physical activity is valuable for patients hospitalised with a mental 

illness in the same manner as for outpatients”) on a 5-level Likert-type response scale. 

It also asked participants to rank 11 treatment strategies, including increasing physical 

activity and reducing sedentary behaviour, according to their importance in the care of 

people with mental illness. The section on perceived barriers for recommending 

physical activity to people with mental illness asked participants to express their 

agreement with 11 statements (e.g. “I do not know how to recommend physical activity 

to people with a mental illness”) on a 5-level Likert-type response scale. The section 

on practices included the following two items: “Do you recommend physical activity to 

people with a mental illness?”; and “Do you recommend reducing sedentary behaviour 

(time spent sitting/screen time) to people with a mental illness?”, with the following 

response options: “Never”; “Occasionally”; “Most of the time”; and “Always”. A previous 

study found the questionnaire has good measurement properties [18]. In the modified 

version of the questionnaire used in our study, we replaced the term “exercise” with 

“physical activity”, to capture a whole range of physical activity types that mental health 

professionals can recommend to their clients. Unlike the original questionnaire, the 

modified version used in this study included two items about sedentary behaviour 

counselling. The questionnaire also included questions on: gender; age; marital 

status; number of years of employment in mental health profession; in which country 

they completed their highest educational degree; how is their headspace role funded 

(“employed by headspace [salaried staff]” or “private provider”); whether they currently 

work in a clinical role at another service in addition to headspace; whether they 



 

consider the headspace role as their main job; and whether they have undergone 

formal training in recommending physical activity. 

Physical activity was assessed by a GENEActiv Original accelerometer (Activinsights 

Ltd, Cambridgeshire, United Kingdom) worn on the dominant wrist continuously for 5-

7 days in the week before the intervention and in the week after the intervention. These 

waterproof tri-axial accelerometers record accelerations and decelerations at a 

sampling frequency of 10-100Hz. For the purpose of this study, the sampling 

frequency was set at 80Hz. The accelerometer can be worn during sleep and waking 

time, which allows for 24-hour continuous monitoring of movement and non-movement 

behaviours. The data obtained for 10 or more hours a day during waking hours on at 

least 4 days was considered to be valid  [19]. The GENEActiv data were analysed 

using the GENEActiv PC software version 3.2 and the associated Microsoft Excel 

macros [20]. This study used the cut-points for GENEActiv accelerometers proposed 

by Esliger et al. [21], to classify activities into: sedentary behaviour (<217 counts/min) 

and physical activity (≥217 counts/min) The remaining time was categorised as 

bedtime (included sleep and other bed time), using the algorithms provided in Excel 

Macros provided by the manufacturer. Prior to statistical analysis, the time-use 

components were re-scaled proportionally to add up to 24 hours. A relatively high 

validity has been found for GENEActiv accelerometer data as assessed against 

indirect calorimetry [21]. 

 

Statistical analyses 

Statistical analyses were conducted using the robCompositions package [22] in R 

Statistical Software (R Foundation for Statistical Computing, Vienna, Austria) and IBM 



 

Statistical Package for the Social Sciences (SPSS) software, version 23 (SPSS Inc., 

an IBM Company, Chicago, IL, USA). Baseline characteristics of the study participants 

are presented as means ± standard deviations (SD) or percentages. The amounts of 

time spent in physical activity, sedentary behaviour and bedtime are parts of a time-

use composition. They were, therefore, analysed using compositional data analysis, 

as recommended in previous methodological papers [23-25]. We calculated 

compositional means and variation matrix for the time-use compositions at baseline 

and follow-up. In the next step, the amounts of time participants spent in physical 

activity, sedentary behaviour and bedtime at baseline and follow-up, were expressed 

as two specific isometric log ratios (ilrs) called pivot coordinates that explain the whole 

variance of the raw time-use composition. To test the overall effect of the intervention 

on the time-use composition, we used a two-way repeated measures multivariate 

analysis of variance (MANOVA) on the two ilrs. These procedures are explained in 

more detail in previous papers [25-29]. Furthermore, to assess the changes in beliefs, 

perceived barriers, and practices from baseline to follow up in the overall sample, we 

used a set of one-way repeated measures ANOVAs. This was followed by a set of 

two-way repeated measures ANOVAs, to test the difference in changes in beliefs, 

perceived barriers and practices between participants who increased their physical 

activity and reduced sedentary behaviour compared to those who did not. 

 

Results 

Sample characteristics 

The mean age of participants was 37.9 years and were working in the mental health 

profession for 7.8 years on average (Table 1). Most of the participants were female 



 

(76.5%), married/de facto (76.5%), and salaried staff (82.3%) and they completed their 

highest qualification in Australia (82.3%). 

 
Quantitative findings 

At baseline, the participants spent on average around 546 minutes/day in sedentary 

behaviour (570 minutes/day at follow up) and 338 minutes/day in physical activity (327 

minutes/day at follow up) (Table 2). . Variability of time-use components is presented 

in Supplementary table 1. Repeated measures MANOVA found no significant 

difference (p=0.513) between the baseline and follow-up time-use compositions.  

In regard to general beliefs about recommending physical activity to clients, for the 

overall sample there was a significant decrease from baseline to follow-up in the 

agreement with the statement “People with a mental illness who are recommended 

physical activity will not adhere to it” (Supplementary table 2). In regard to perceived 

barriers for recommending physical activity to clients, there was a significant decrease 

in participants’ agreement with the following statements: “People with mental illness 

won’t adhere to a physical activity program” and “My workload is already too excessive 

for recommending physical activity”. We found no significant changes in the remaining 

general beliefs and perceived barriers of mental health professionals for 

recommending physical activity to their clients. We also found no significant changes 

from baseline to follow-up in how mental health professionals ranked the value of 

physical activity and sedentary behaviour in comparison with other forms of treatment 

for mental illness, including medication, social support, electroconvulsive therapy, 

bright light therapy, family therapy, social skills training, cognitive behavioural therapy, 

vocational rehabilitation, and hospitalisation (Supplementary table 2). 



 

The participants who increased their own physical activity during the intervention 

(compared to those who did not) significantly increased the frequency of 

recommending more physical activity and less sedentary behaviour to their clients 

(Table 3). However, we found no significant differences between the two groups in the 

effects of the intervention on their general beliefs about and perceived barriers for 

recommending physical activity to their clients. 

 

Qualitative findings 

When asked about what motivated them to participate in the trial, participants reported 

that the intervention provided them an opportunity to engage in a healthy behaviour 

as a team, with encouragement from their colleagues. They stated, for example: 

 “It’s like professional development stuff. People identify something that might 
be helpful and say like let’s all do this.” 

 

“We got that encouragement to push, I mean you know you can talk it for a 
while. But it may not actually happen, so that was kind of ‘Oh! We are all in it 
now’.” 

 

Some participants stated they were also motivated to participate because their 

experiences during the trial would help them in their work with their clients.  

 

“Thinking this might be good stuff to pass onto our clients was probably a big 
motivator for actually turning up as well.” 

 

Participants stated that their physical activity increased during the intervention. They 

reported trying different strategies to increase physical activity and reduce sedentary 

behaviour, such as setting up a sit-stand desk and organising walking meetings. A 



 

participant stated that he was more physically active during the intervention, even 

though he did not engage in the activities he initially planned to do. 

 

 “Some of us had the experience of going out for walking meetings. Let’s 
check this work outside.” 

 

“I was doing things that were different from my plan, but still I did a lot more 
activity.” 

 

When inquired whether participating in the intervention resulted in any change in their 

physical activity counselling practices during the period, participants stated that the 

intervention made them feel more confident in discussing with their clients about 

various strategies to increase physical activity and reduce sedentary behaviour. They 

also stated they were more likely to recommend incidental physical activity (e.g. taking 

stairs instead of escalator) to their clients, as it is easier to implement and adhere to, 

compared with other types of physical activity. Typical statements on this issue were 

as follows: 

“I talked about it a little bit more with some of my clients. I shared with them 

some of those strategies that you gave us. I did not give them the brochure, 

but I gave them some ideas. It made me feel more confident, because now I 

could be quite specific about some of those ideas, whereas before it would 

have been more like ‘Try to do a bit more what you are comfortable doing’.” 

 

“It could be incidental exercise. Maybe that’s the only stuff that I really stuck to. 

But I felt a little bit more motivated to use little tricks. Today I have got a water 

bottle, but I have been making effort to have just a glass of water on my desk, 



 

just little things like that, so that I am forcing myself to get up or tricking myself 

in doing more incidental exercises. I enjoyed that stuff and I felt like that those 

are the things that I truly felt confident of sharing with my clients.” 

The participants found the strategies that were presented to them in the intervention 

session were helpful and easy to implement. However, they felt there should have 

been more reminders/follow-up calls. They also said that reflecting upon how they 

were progressing during the intervention period would have been helpful to bring them 

back on track. When asked what would have improved their adherence to the 

strategies to increase physical activity and reduce sedentary behaviour, the 

participants stated, for example:  

“For me it would be like having more around to do exercise and may be with 
the follow-up call and also sending through reminders what to do.” 

 

“Maybe even have a time to be realistic and reflect how we all are going a 
couple of weeks in would have been enough to get us back on track.” 

 

In relation to the same question, a participant shared her experience how a follow-up 

call was helpful in finding alternative ways to increase her physical activity, that is, 

other than those that were planned in Smart goals during the intervention period. She 

stated: 

“I remember we had an email exchange, and I think at one point I was struggling 
to get a running routine happening and you said something like: “Have you tried 
park run?”. Then I looked it up and there was one in the area, but it made me 
think about alternative ways to be motivated and that problem-solving aspect 
was really nice and felt very supported.” 

 
 
 
 

 



 

Discussion 

We found that a relatively simple intervention, consisting of group counselling, goal 

setting and positive feedback, may improve attitudes of mental health professionals 

towards recommending more physical activity and less sedentary behaviour to their 

clients. The effects of the intervention on physical activity and sedentary behaviour of 

mental health professionals remains unclear. Nevertheless, the mental health 

professionals who increased their own physical activity during the intervention, 

significantly increased the frequency of recommending more physical activity and less 

sedentary behaviour to their clients. This finding supports the hypothesis that, by 

promoting physical activity among mental health professional, we can indirectly 

improve their practices in recommending more physical activity and less sedentary 

behaviour among their clients. More follow-up calls and other reminders were 

identified by the participants as a possible strategy to further improve the effectiveness 

of the intervention. 

Previous studies provided mixed evidence on the effectiveness of lifestyle 

interventions among health professionals. A systematic review that assessed the 

effects of physical activity interventions among nurses found that six out of nine studies 

reported significant increases in physical activity or energy expenditure [30]. Only one 

study included in the review found a significant reduction in sitting time [31]. In the 

current study, the average amounts of time spent in physical activity and sedentary 

behaviour before and after the intervention remained about the same. Nevertheless, 

physical activity increased more than 10 minutes a day among 47% of participants 

and sedentary behaviour decreased by more than 30 minutes a day among 29% of 

participants. It might be that some interventions are effective only among a specific 

group of mental health professionals. This should be elucidated in future studies using 



 

larger samples that would allow for exploring possible moderator effects. From the 

participant feedback provided in the focus group sessions, it seems that the 

effectiveness of the intervention could be improved by introducing additional 

reminders and follow-up calls. Given that the frequency of follow-up calls was once a 

week, when designing and evaluating future interventions, the researcher should 

consider implementing two or more follow-up calls per week. In addition, text 

messages and emails might be a feasible way to remind mental health professionals 

more frequently to adhere to their chosen strategies. Furthermore, participants also 

mentioned that encouragement from their colleagues was an important factor for them 

to engage in the intervention. Motivating intervention participants to provide positive 

feedback to each other during the intervention may also be a way to achieve greater 

effectiveness. Strategies involving greater social support warrant further study. 

Health professionals generally have positive attitudes towards their role as promoters 

of a healthy lifestyle to their clients [32-34]. Nevertheless, various barriers have been 

reported for lifestyle counselling by health professionals, such as lack of confidence in 

their counselling skills [35], lack of time [36], and little interest from patients on 

increasing their physical activity level [35, 36]. In our study, however, we found that 

mental health professionals generally did not agree with the commonly reported 

barriers in the literature. This might be because mental health professionals are 

routinely trained in behaviour change counselling [37, 38] and generally have positive 

attitudes towards it [12, 39-41]. Although there was no significant overall change in 

physical activity and sedentary behaviour among mental health professionals, our 

intervention had a positive effect on their attitudes towards recommending more 

physical activity and less sedentary behaviour among their clients. From the 

participant feedback received in the focus group sessions, it seems their attitudes were 



 

improved through increasing knowledge about and confidence to recommend physical 

activity. We found that those who increased their physical activity during the 

intervention started recommending physical activity and less sedentary behaviour 

more often to their clients.  

This intervention trial was subject to some limitations that need to be considered when 

interpreting our findings. Firstly, the study design did not include a ‘true’ control group, 

that is, a comparison group of mental health professionals that received no 

intervention. It may be, therefore, that some of the changes we observed in our study 

sample were not due to the intervention effects only. Second, the study only included 

only two mental health facilities. The participants that were recruited into this study 

might not be representative of all mental health professionals in Australia, which limits 

the generalizability of our findings. Third, although the study sample was large enough 

to ensure adequate statistical power in the main analysis (i.e. one-way repeated 

measures ANOVA), it did not allow us to further explore possible moderator effects of 

sociodemographic and lifestyle variables. Finally, we examined only short-term effects 

of the intervention, because the follow-up measurement was conducted immediately 

after the intervention. We, therefore, cannot draw conclusions about potential impact 

of the intervention on attitudes and practices of mental health professionals over a 

longer term. 

Conclusion 

Our findings suggest that a relatively simple, 4-week intervention, consisting of group 

counselling, goal setting and positive feedback, can improve attitudes and practices 

of mental health professionals in recommending more physical activity and less 

sedentary behaviour to their clients. It seems justified to further improve the 



 

intervention based on participant feedback we received and scale it up to promote 

more physical activity and less sedentary behaviour in mental health settings. This 

area would benefit from randomised controlled trials evaluating long-term effects of 

interventions that combine indirect and direct strategies to improve attitudes and 

practise of mental health professionals for promoting healthy lifestyle. 

 
 
 
  



 

Table 1: Characteristics of respondents 
Characteristics Mean ± SD 

Age 37.9 ± 9.8 

Years in profession 7.8 ± 7 

  Percentage of respondents 

Female gender 76.5% 

Married/de facto 76.5% 

Completed highest degree in Australia 82.3% 

Salaried staff 82.3% 

Currently works in a clinical role at another service 47% 

Considers the role in headspace as the main job 76.5% 

Undergone formal training in recommending physical 
activity  

35.3% 

 
 
 
 
 
 
  



 

Table 2: Time-use composition at baseline and follow-up 
 

 

Part 

Baseline Follow-up 

Compositional 
mean in 
proportions 

Compositional 
mean in 
hours/day 

Compositional 
mean in 
proportions 

Compositional 
mean in 
hours/day 

Sedentary behaviour 0.38 9.10 0.40 9.49 

Physical activity 0.23 5.64 0.23 5.45 

Bedtime 0.39 9.27 0.38 9.06 



 

Table 3: Changes in general beliefs, perceived barriers and practices among mental health professionals who increased 
their physical activity or reduced sedentary behaviour during the intervention and among those who did not  

 
Increased physical activity  Reduced sedentary behaviour  

No; mean (SD) Yes; mean (SD) p* No; mean (SD) Yes; mean (SD) p* 
Pre† Post‡ Pre† Post‡ Pre† Post‡ Pre† Post‡ 

Beliefs           
People with a mental illness know that physical activity is 
good for their physical health 

3.33 
(1.23) 

3.89 
(0.93) 

3.63 
(0.52) 

3.63 
(1.06) 

0.289 3.11 
(0.93) 

3.44 
(0.88) 

3.88 
(0.84) 

4.13 
(0.99) 

0.876 

People with a mental illness know that physical activity is 
good for their mental health 

2.89 
(0.93) 

3.00 
(0.87) 

3.38 
(0.74) 

2.75 
(0.70) 

0.094 3.00 
(0.87) 

2.89 
(0.60) 

3.25 
(0.87) 

2.88 
(0.99) 

0.565 

People with a mental illness do not engage in physical 
activity, because they don’t think they can 

3.56 
(0.73) 

3.67 
(0.50) 

3.00 
(1.06) 

3.38 
(0.74) 

0.488 3.33 
(0.70) 

3.44 
(0.73) 

3.25 
(1.17) 

3.63 
(0.52) 

0.488 

Physical activity is valuable for patients hospitalised with a 
mental illness in the same manner as for outpatients 

4.00 
(0.50) 

4.22 
(0.44) 

4.38 
(0.52) 

4.13 
(0.64) 

0.115 4.00 
(0.50) 

4.22 
(0.67) 

4.38 
(0.52) 

4.13 
(0.35) 

0.115 

The physical and mental health benefits of physical activity 
for people with a mental illness are not long lasting 

2.33 
(0.87) 

2.11 
(0.60) 

2.13 
(0.84) 

2.25 
(0.70) 

0.550 2.22 
(0.97) 

2.22 
(0.83) 

2.25 
(0.7) 

2.13 
(0.35) 

0.830 

People with a mental illness who are recommended physical 
activity will not adhere to it 

3.11 
(0.78) 

2.56 
(0.73) 

2.87 
(0.84) 

2.50 
(0.76) 

0.657 2.78 
(0.67) 

2.33 
(0.50 

3.25 
(0.89) 

2.75 
(0.89) 

0.892 

How do you rank increasing physical activity compared to 
other forms of treatment? 

3.44 
(1.67) 

3.11 
(1.54) 

3.38 
(1.30) 

4.38 
(1.92) 

0.154 3.67 
(1.87) 

3.89 
(2.15) 

3.13 
(0.84) 

3.50 
(1.41) 

0.874 

How do you rank reducing sedentary behaviour compared to 
other forms of treatment? 

6.33 
(1.73) 

5.44 
(1.88) 

5.00 
(2.07) 

6.38 
(1.92) 

0.060 5.22 
(1.79) 

5.78 
(2.22) 

6.25 
(2.12) 

6.00 
(1.60) 

0.526 

Perceived barriers   
Their mental health makes it impossible for them to 
participate in physical activity 

1.67 
(0.70) 

1.33 
(0.50) 

2.13 
(0.99) 

2.00 
(1.06) 

0.464 1.67 
(0.87) 

1.67 
(0.7) 

2.13 
(0.84) 

1.63 
(1.06) 

0.065 

I’m concerned physical activity might make their condition 
worse 

1.56 
(0.73) 

1.78 
(0.97) 

1.38 
(0.52) 

1.63 
(0.52) 

0.948 1.44 
(0.53) 

1.89 
(0.93) 

1.50 
(0.76) 

1.50 
(0.54) 

0.285 

I am not interested in recommending physical activity for 
people with a mental illness 

1.33 
(0.50) 

1.33 
(0.70) 

1.5 (0.54) 1.25 
(0.46) 

0.409 1.22 
(0.44) 

1.22 
(0.44) 

1.63 
(0.52) 

1.38 
(0.74) 

0.409 

I don’t believe physical activity will help people with a mental 
illness 

1.33 
(0.50) 

1.22 
(0.44) 

1.38 
(0.52) 

1.25 
(0.46) 

0.955 1.22 
(0.44) 

1.22 
(0.44) 

1.50 
(0.540 

1.25 
(0.46) 

0.304 

Their physical health makes it impossible for them to 
participate in physical activity 

1.56 
(0.53) 

1.67 
(0.70) 

2.13 
(0.99) 

2.00 
(0.76) 

0.619 1.56 
(0.53) 

1.67 
(0.7) 

2.13 
(0.99) 

2.00 
(0.76) 

0.619 

I’m concerned they might get injured while engaging in 
physical activity 

1.56 
(0.73) 

1.44 
(0.73) 

1.88 
(0.84) 

1.63 
(0.74) 

0.736 1.44 
(0.73) 

1.33 
(0.7) 

2.00 
(0.76) 

1.75 
(0.70) 

0.736 



 

People with a mental illness won’t adhere to a physical 
activity program 

2.22 
(1.09) 

1.78 
(0.97) 

2.63 
(1.30) 

2.00 
(0.76) 

0.707 1.67 
(0.87) 

1.44 
(0.53) 

3.25 
(0.87) 

2.38 
(0.92) 

0.161 

My workload is already too excessive to include 
recommending physical activity to people with a mental 
illness 

2.11 
(1.05) 

1.89 
(0.78) 

2.38 
(1.12) 

1.50 
(0.76) 

0.128 1.89 
(1.05) 

1.67 
(0.87) 

2.63 
(1.06) 

1.75 
(0.70) 

0.128 

Recommending physical activity to people with a mental 
illness is not part of my job 

1.56 
(0.53) 

1.56 
(0.73) 

1.38 
(0.52) 

1.38 
(0.74) 

1.000 1.33 
(0.50) 

1.44 
(0.730 

1.63 
(0.52) 

1.50 
(0.76) 

0.445 

I do not know how to recommend physical activity to people 
with a mental illness 

2.11 
(1.27) 

2 (1.0) 2.50 
(1.41) 

2.00 
(1.07) 

0.362 1.56 
(1.00) 

1.44 
(0.53) 

3.13 
(1.13) 

2.63 
(1.06) 

0.362 

Prescription of physical activity to people with mental illness 
is best delivered by an exercise professional such as an 
exercise physiologist 

2.78 
(0.97) 

2.56 
(1.13) 

2.75 
(1.58) 

2.38 (1.4) 0.661 2.11 
(0.93) 

1.89 
(0.930 

3.5 
(1.20) 

3.13 
(1.25) 

0.661 

Practice   
Do you recommend physical activity to people with a mental 
illness? 

3.44 
(0.53) 

2.89 
(0.78) 

3.00 
(0.93) 

3.38 
(0.52) 

0.009 3.44 
(0.73) 

3.33 
(0.70) 

3.00 
(0.76) 

2.87 
(0.64) 

0.972 

Do you recommend reducing sedentary behaviour (time 
spent sitting/screen time) to people with a mental illness? 

3.00 
(1.00) 

2.67 
(1.00) 

2.50 
(0.93) 

3.00 
(0.93) 

0.005 3.33 
(0.70) 

3.22 
(0.83) 

2.13 
(0.84) 

2.38 
(0.92) 

0.273 

* p-value for the interaction between the group (No/Yes) and time (B/F) according to a two-way repeated measures univariate analysis of variance (ANOVA) 
† Pre-intervention (i.e. at baseline) 
‡ Post-intervention (i.e. at follow-up) 
 

  



 

Supplementary table 1: Variation matrix* 
 Sedentary behaviour Physical activity Bedtime 

Sedentary behaviour - 0.136 0.068 

Physical activity 0.165 - 0.121 

Bedtime 0.596 0.119 - 

*Pre-intervention and post-intervention values are presented below and above the main diagonal, respectively 

 
 
 
 
  



 

Supplementary table 2: Overall changes in general beliefs, perceived barriers and practices of mental health professionals 
from baseline to follow-up 

 
 

Pre-intervention Post-intervention p* 

Mean SD Mean SD 

Beliefs      

People with a mental illness know that physical activity is good for their physical 
health 

3.47 0.94 3.76 0.97 0.26 

People with a mental illness know that physical activity is good for their mental 
health 

3.12 0.86 2.88 0.78 0.30 

People with a mental illness do not engage in physical activity, because they don’t 
think they can 

3.29 0.92 3.53 0.62 0.22 

Physical activity is valuable for patients hospitalised with a mental illness in the 
same manner as for outpatients 

4.18 0.53 4.18 0.53 1.00 

The physical and mental health benefits of physical activity for people with a mental 
illness are not long lasting 

2.24 0.83 2.18 0.64 0.84 

People with a mental illness who are recommended physical activity will not adhere 
to it 

3.00 0.79 2.53 0.72 0.03 

How do you rank increasing physical activity compared to other forms of treatment? 3.41 1.46 3.71 1.79 0.53 

How do you rank reducing sedentary behaviour compared to other forms of 
treatment? 

5.71 1.96 5.88 1.90 0.78 

Perceived barriers    

Their mental health makes it impossible for them to participate in physical activity 1.88 0.86 1.65 0.86 0.10 

I’m concerned physical activity might make their condition worse 1.47 0.62 1.71 0.77 0.26 

I am not interested in recommending physical activity for people with a mental 
illness 

1.41 0.51 1.29 0.59 0.43 



 

I don’t believe physical activity will help people with a mental illness 1.35 0.49 1.24 0.44 0.33 

Their physical health makes it impossible for them to participate in physical activity 1.82 0.81 1.82 0.73 1.00 

I’m concerned they might get injured while engaging in physical activity 1.71 0.77 1.53 0.72 0.38 

People with a mental illness won’t adhere to a physical activity program 2.41 1.18 1.88 0.86 0.03 

My workload is already too excessive to include recommending physical activity to 
people with a mental illness 

2.24 1.09 1.71 0.77 0.02 

Recommending physical activity to people with a mental illness is not part of my job 1.47 0.51 1.47 0.72 1.00 

I do not know how to recommend physical activity to people with a mental illness 2.29 1.31 2.00 1.00 0.17 

Prescription of physical activity to people with mental illness is best delivered by an 
exercise professional such as an exercise physiologist 

2.76 1.25 2.47 1.23 0.10 

Practice    

Do you recommend physical activity to people with a mental illness? 3.24 0.75 3.12 0.70 0.54 

Do you recommend reducing sedentary behaviour (time spent sitting/screen time) 
to people with a mental illness? 

2.76 0.97 2.82 0.95 0.72 

* p-value for the difference between baseline and follow-up from a one-way repeated measures univariate analysis of variance (ANOVA) 

 



 

Supplementary figure 1: Study timeline

Pre-int. week Int. week 1 Int. weeks 2-4 Post-int. week 1 Post-int. week 2 

 
• Invitation to 

participate in the 
study  

 

• Recruitment of 
participants 

 

• At the beginning of 
the week, participants 
fill EMIQ 
questionnaire 

 

• Participants wear 
accelerometers for 7 
days 

• Participants fill the 
remaining 
questionnaires 

• Group counseling on 
physical activity and 
sedentary behaviour  

 

• Reminder phone call 
(once a week) 

• Participants wear 
accelerometers for 7 
days 

• At the beginning of 
the week, participants 
fill all questionnaires 
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