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ABSTRACT

Schizophrenia is a mental illness with intense effects on a person’s life. In addition to the psychiatric 
symptoms, patients with schizophrenia generally have multiple somatic comorbidities, such as cardio-
vascular and metabolic disorders. High prevalence of an unhealthy lifestyle (smoking habits, poor diets, 
sedentarism) contributes to the increased risk in these patients. Even though schizophrenia treatment 
focuses on medication in conjunction with talking therapies, it is essential to address lifestyle choices. 
Nowadays there is a large body of evidence that suggests that physical activity and exercise can help im-
prove not only schizophrenia patients’ physical health but also their mental and psychological wellbeing. 
This chapter addresses the guidelines for physical activity and exercise interventions for schizophrenia, 
presenting some programs which combine exercise and therapies to treat schizophrenia, including some 
novel digital approaches. This chapter also gives some recommendations for an active lifestyle clinical 
integration providing a literature review on the subject.
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INTRODUCTION

Schizophrenia is considered a serious mental illness and it has been identified as a priority in terms of 
health policies due to the deficit of functioning and early mortality (Asher, Fekadu, & Hanlon, 2018). It 
is a chronic disorder characterized by positive symptoms such as hallucinations and delusions, negative 
symptoms such as avolition and withdrawal, and cognitive impairment (Patel et al., 2014).

Compared to the general population, people diagnosed with schizophrenia are also at risk for low 
levels of physical activity (PA) and sedentary lifestyle, which means that these populations are more 
likely to have high body mass index and chronic conditions such as cardiovascular disease and diabe-
tes (Lee et al., 2018; Ringen et al., 2014). The mechanisms underlying these metabolic disturbances 
are multifaceted and encompass an interaction of genetic and external factors including lifestyle and 
environmental conditions (Henderson et al., 2015). In addition, the most effective second-generation 
antipsychotics, such as clozapine or olanzapine, have important metabolic side-effects, causing weight 
gain and metabolic impairments starting at young ages (Libowitz & Nurmi, 2021).

Over the past decade, there has been a rapid growth of evidence on the benefits of physical activity 
and the structured subset of exercise in people with mental illness. Studies have shown that even just 
a small increase in physical activity has effects on symptomatology, regardless of the severity of the 
condition. A recent meta-analysis (Swora, Boberska, Kulis, Knoll, Keller & Luszczynska, 2022) found a 
consistent pattern of associations between higher levels of physical activity and lower positive, negative, 
and general psychopathology symptoms in people with schizophrenia and those with other psychotic 
disorders. The benefits of PA include improvements in psychological wellbeing, reduced levels of 
psychiatric symptoms, improvements in physical and cognitive functioning, social integration, physical 
health, sleep quality, self-esteem, and quality of life (Fernández-Abascal, et al., 2021; Stubbs et al. 2018; 
Viljoen, & Roos, 2020). In addition, evidence suggests that participating in physical activity programs 
decreases self-perceived social stigma compared to other patients not participating in these activities 
(Moraleda, Galán-Casado & Cangas, 2019). Thus, moderate, and high intensity training are considered 
attractive forms of adjunctive therapy of schizophrenia, adjustable to patients’ age, performance, and 
preferences (Lebiecka, Łopuszko, Rudkowski, & Dańczura, 2019). Participating in group activities 
and utilizing digital exercise interventions or exergames could also increase engagement, especially in 
younger patients (Aschbrenner et al., 2021; Francillette et al., 2021; Heinbach et al., 2021; Byrne & 
Kim, 2019), nevertheless, no clear recommendations can be provided currently related to these novel 
interventions (Carneiro et al., 2021).

Concerning schizophrenia treatment, literature claims that pharmacological interventions do not, by 
themselves, guarantee improvements in overall functioning and quality of life (Rubio & Kane, 2022). 
It seems essential to combine programs using physical activity and other interventions, such as psycho-
education or cognitive-behavioral therapy, because there is a relation between habits and schizophrenia 
symptom severity (Kalinowska et al., 2021). Therefore, it is important to highlight the importance of 
other therapies, with an emphasis on psychosocial rehabilitation, which values independence in perform-
ing occupations and roles important for the patients to live in their communities.

When services target and enact an active lifestyle for their patients, the existence of differentiated 
profiles is essential to enhance adherence to programs and behavioral changes (McCurdy et al., 2020). On 
one hand, several international organizations advocate for the integration of physical activity professionals 
into mental health settings such as exercise physiologists and physiotherapists, much needed for exercise 
prescription (Fibbins et al., 2019; Rosenbaum et al., 2018); on the other, mental health professionals 
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should also collaborate in recommending, discussing, and planning lifestyle changes, exploring patients’ 
possible individual barriers (Schuch & Vancampfort, 2021). These professionals can be, for example, 
mental health nurses or occupational therapists (Carlbo, Claesson, & Åström, 2018; Lund et al., 2020; Xu 
et al., 2022), due to their competences for health promotion, illness prevention and occupation-focused 
lifestyle redesign interventions. For these reasons, it is desirable that mental health professionals have 
in their curriculum formal education about the importance of physical activity in mental health and the 
possibility of continued professional training in the field (Shrestha et al., 2021).

The National Institute for Health and Care Excellence (NICE, 2020) in the United Kingdom presents 
a set of evidence-based guidelines for psychosocial interventions in severe mental illness, in particular 
schizophrenia, most of which are very similar to those referenced by the APA (2020). In its most current 
guidelines, NICE (2020) presents cognitive-behavioral therapy, family psychoeducation, assertive com-
munity treatment, skills training, supported employment and relapse prevention, as well as evidence-based 
psychosocial interventions. NICE (2020) also recommends the involvement of people with severe mental 
illness, especially those taking antipsychotics, in programs that combine healthy eating and physical 
activity, for the control of comorbidities of physical illness. Indeed, several studies have shown that the 
weight of people diagnosed with schizophrenia can increase rapidly in the initial phase of treatment, 
not only because of the use of antipsychotic medication, but also because of a diet often low in fruits 
and vegetables and high in fat and sugar, lack of physical activity, and decreased motivation to change 
health behaviors (Manu et al., 2015).

The European Psychiatry Association (Sttubs et al., 2018) published a set of guidelines for prescribing 
physical exercise as a central part of the treatment of serious mental illnesses, including major depression 
and schizophrenia. According to these guidelines, “physical activity should be used as an adjunctive 
treatment for schizophrenia, to improve symptoms, cognition and quality of life” (Sttubs et al., 2018, 
p. 141). This meta-review underlines that the benefits of physical activity in terms of cognition appear 
to be comparable to other psychosocial interventions (e.g., cognitive remediation) and should be an 
essential part of multidisciplinary treatment. The most consistent evidence to date suggests engaging 
in aerobic exercise of 150 minutes of moderate to vigorous PA per week with supervision by qualified 
professionals (Sttubs et al., 2018).

These recommendations are supported by the exponential growth of scientific evidence that has been 
developed in the last decade about the benefits of PA in this field as a form of health promotion, illness 
prevention and treatment (Theodorakis et al., 2021).

Even so, people with severe mental illness face some barriers to physical activity – side effects of 
medication, complications from being overweight, lack of resources and support from specialized pro-
fessionals close to the areas of residence and lack of motivation – which do not allow compliance with 
the recommendations for the practice of physical activity, placing this group with very high levels of 
sedentary lifestyle (Firth, et al., 2016; Romain et al., 2020). We therefore argue that PA is an essential 
part of the process of promoting mental health and the rehabilitation of people with schizophrenia and 
should continue to be studied and explored to a greater extent. It is also up to mental health and physical 
activity professionals to inform, guide and assume a role of facilitators of behavioral change for their users.

Throughout this chapter, the authors intend to address all these themes with depth and reflection 
beginning with a comprehensive and comparative presentation of the state of art of physical activity 
and exercise interventions in schizophrenia, describing the role of innovative digital technologies in 
this matter. Next, the authors will provide an analysis of how these programs and tools can profit from 
the inclusion of key stakeholders and potential patients right from the design phase and overcome some 
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of the most common challenges. Then, the authors will explore different professional profiles that can 
work in this area. To conclude, the authors will present some case studies which combine exercise and 
therapies to treat schizophrenia and give some recommendations for its clinical integration, as per our 
understanding this complementarity benefits the therapeutic outcomes.

SCHIZOPHRENIA

Serious mental disorders are characterized by being complex and multifactorial, affecting in a transversal 
way the lives of people who suffer from them, their family members and people who are related to them. 
Many of the characteristic factors of these disorders have an eminently psychosocial nature and derive 
fundamentally from the deficits and difficulties of functioning that significantly interfere in the level of 
autonomy, social inclusion, and quality of life. Psychiatric and pharmacological treatments have been 
shown to be insufficient and inefficient in responding to this multidimensionality (Vanasse et al., 2022).

One of these severe mental illnesses is schizophrenia. According to the Institute of Health Metrics 
and Evaluation (Global Health Data Exchange), schizophrenia affects approximately 24 million people 
or 1 in 300 people (0.32%) worldwide. Despite its relatively low prevalence, schizophrenia is associ-
ated with significant health, social, and economic concerns and it is one of the top 15 leading causes of 
disability worldwide.

Regarding symptomatology, schizophrenia has positive symptoms and negative effects that are char-
acterized by the loss of contact with reality, resulting from changes in psychic functions (APA, 2014). 
Positive symptoms include delusions, hallucinations, thought disorganization, and disorganized behavior. 
Delusions are defined by fixed beliefs that the individual believes to be true (misinterpretation of the 
reality), these can be persecutory delusions, delusions of reference, delusions of grandeur, nihilistic delu-
sions, erotomaniac delusions, and somatic delusions. Regarding hallucinations, these are characterized 
by experiences that occur without an external stimulus, that is, they act involuntarily at the level of the 
senses, creating the perception of things that do not exist. Hallucinations can occur in any sensory mo-
dality (auditory, visual, olfactory, gustatory, tactile, or kinesthetic), at that the most common is auditory 
hallucination, as it happens in half of the cases diagnosed (APA, 2014). Regarding disorganized speech, 
it is related to formal disturbance of thought and involves distortions of language and communication, 
loss of association of ideas, fragmented ideas, derailment, and inconsistency. Disorganized behavior or 
catatonic is defined by a disturbance of the self-control of the behavior, for example wearing inappropriate 
clothing for the time of year, or too extravagant (APA, 2014). Negative symptoms are characterized by 
lasting over time and are considered the most harmful in terms of psychosocial functioning, including: 
avolia (decrease in the ability to initiate and persist in self-directed purposeful activities), anhedonia 
(inability to feel pleasure in normally pleasurable activities), social isolation and affective blunting.

The etiology of schizophrenia is complex, it is believed that the interaction of different factors 
- biological (genetic), psychological and social (interaction of the individual with the environment) - 
can contribute to a person’s vulnerability to the disease (Hosák & Hosakova, 2015). According to the 
vulnerability-stress model, both stress and an individual’s biological vulnerability contribute to the onset 
of psychiatric symptoms. It is assumed that external and/or internal challenges cause crises in any person 
but depending on the intensity of the stress provoked and one’s tolerance threshold - i.e. personal vul-
nerability - the crisis will be contained, or it may lead to an episode of disturbance (Gonçalves-Pereira, 
Xavier, & Fadden, 2012).
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Physical Health Problems in Schizophrenia

Individuals diagnosed with schizophrenia have their life expectancy cut in 15 to 20 years less on aver-
age than the rest of the population. Most of these individuals have unhealthy habits that include seden-
tarism, poor diets and dependence on drugs, tobacco, and alcohol in addition to prescribed drugs like 
antipsychotics to control symptoms. These habits along with the ingestion of antipsychotic drugs can 
lead to metabolic changes like overweight, high cholesterol levels, cardiovascular issues or even cancer 
(Vancampfort et al., 2017). In addition, the diagnosis of schizophrenia is associated with poorer body 
composition compared to healthy subjects (Marthoenis et al., 2022).

Several studies have highlighted the link between mental problems and coronary heart disease, 
which has been argued to be bidirectional, meaning that both may cause one another (Hert et al., 2018). 
Furthermore, compared to patients without a mental diagnosis, schizophrenia patients got poorer care 
in terms of revascularization, secondary prevention strategies such as the prescription of statins, beta-
blockers, and antiplatelets, and follow-up (Hannoodee et al., 2021). Peritogiannis and colleagues (2022) 
presented several factors that contribute to the risk of mortality due to cardiovascular disease in patients 
with schizophrenia – social factors (e.g., stigma, poverty), patient factors (e.g., metabolic syndrome, 
smoking, substance abuse, sedentary lifestyle), disease factors (e.g., symptomatology, antipsychotic 
treatment), low health literacy and lack of preventive interventions.

A large-scale survey evaluated data from 204.186 people in 46 low- and middle-income countries 
discovered that the diagnosis of a psychotic condition, particularly among males, was associated with 
physical inactivity. Further investigation revealed that patients’ low activity levels were mediated by 
mobility issues, self-care difficulties, depressive symptoms, cognitive abnormalities, pain, and discom-
fort (Stubbs et al., 2017).

It is evident that low PA and sedentarism have a huge negative impact on quality of life in schizo-
phrenia patients, increasing comorbidities and mortality rate among this population, which points for 
the importance of more studies that focus on different strategies of psychosocial interventions that aim 
the improvement of quality of life by promoting a healthier lifestyle and changing habits (Peritogiannis 
et al., 2022). Studies show that patients with schizophrenia tend to have less PA compared to control 
groups. Moderate and vigorous PA is less performed by these individuals while they spend more time 
lying down and sleeping. On top of that, they show on average worse cardiorespiratory fitness (Scheewe 
et al., 2019; Strassnig et al., 2021).

Low socioeconomic status, low education level and social isolation may also have a negative impact 
in the adoption of healthy behaviors, which can be worsened by some of the symptoms of schizophrenia 
like amotivation, apathy and cognitive deficits (Kalinowska et al., 2021). Additionally, some of these 
patients are oblivious or have little knowledge of their own condition and how to prevent some damag-
ing behaviors (Kim et al., 2019).

Also, psychiatrists frequently focus on their patients’ mental rather than physical health, rarely perform 
physical examinations, and frequently have poor collaboration with primary care physicians or other 
clinicians, so, there is an under-recognition and under-treatment of cardiovascular disease in patients with 
schizophrenia, which may contribute to significant premature death (Fiorillo & Sartorius, 2021; Smith 
et al., 2013). Nevertheless, a recent systematic review and metanalysis (Correll et al., 2022) indicates 
that the excess mortality in schizophrenia is associated with several modifiable factors and that is where 
the focus of researchers and clinicians should be.
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PSYCHOSOCIAL INTERVENTIONS

The American Psychiatric Association (APA, 2020) currently lists the following psychosocial interven-
tions as evidence-based practices for the treatment of severe mental illness, in particular schizophrenia:

•	 Cognitive-Behavioral Therapy for Psychosis. The use of Cognitive-Behavioral Therapy (CBT) 
in individuals with schizophrenia has several benefits, including reduced symptoms, improve-
ments in global, social, and occupational functions and, consequently, in quality of life. In the 
specific case of psychosis, CBT seeks to guide people in the process of building understanding 
and attributing meaning to their beliefs and delusions. Thus, CBT includes the development of a 
collaborative and non-judgmental therapeutic relationship, in which people can learn to monitor 
their thoughts, feelings and behaviors and reflect on their perceptions, beliefs and cognitive pro-
cesses (Avasthi, Sahoo, & Grover, 2020; Lincoln & Peters, 2019).

•	 Psychoeducation. Psychoeducation is defined as the provision of systematic and structured in-
formation about the disease and its treatment, including emotional aspects that facilitate disease 
management, both for patients and their families. Typically, topics related to the signs and symp-
toms of the disease, relapse prevention and selection and access to different types of treatment are 
addressed. Psychoeducation also aims to help people with mental illness to find meaning in their 
illness and to adopt a constructive and positive attitude towards their experience of psychosis. 
Thus, psychoeducation can be expected to have a significant impact on several functional determi-
nants, such as active participation in the definition of treatment plans, the person’s ability to seek 
help, increased resilience, and decreased self-esteem (Motlova et al., 2017).

•	 Supported Employment. Supported employment differs from other vocational rehabilitation 
services because it advocates support in finding and maintaining competitive employment, at 
the same time as skills training. One of the most used models in this context is the Individual 
Placement and Support (IPS). In addition to a focus on quickly securing competitive employment, 
the IPS emphasizes the preferences of people with mental illness experience in the types of jobs 
sought, the nature of services provided, and close collaboration with companies and other employ-
ers. The principles of the IPS include long-term individualized professional support and integra-
tion of employment specialists working closely with the rehabilitation team (Bond, Lockett, & van 
Weeghel, 2020).

•	 Assertive community treatment. Assertive community care is a well-evidenced multidisci-
plinary approach that focuses on providing individualized support outside the formal clinical set-
ting. People with severe mental illness can be followed up at home, at work, or elsewhere in the 
community. Support is provided twenty-four hours/seven days a week, by a multidisciplinary 
team, accompanying people with experience of mental illness, who often have difficulties in ad-
hering to health services (Bond & Drake, 2015).

•	 Family interventions. Family intervention shares several characteristics of psychoeducation. 
Family interventions aim to provide family members and informal caregivers of a person with 
mental illness with information about the disease, symptoms, diagnosis, and treatment criteria, 
to help them better manage and support their family member. These types of interventions usu-
ally help to identify and act on early warning signs of disease and relapse. In family intervention 
programs, strategies for problem solving, disease management, communication and interpersonal 
relationships, stress management and emotional support are often addressed. These interventions 
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are particularly important early in the illness but are useful at any stage of the rehabilitation pro-
cess (McFarlane 2016; Onwumere & Kuipers, 2018).

•	 Illness self-management. Illness self-management programs aim to help the person with a mental 
illness experience to deal with their own illness condition and consequently with their symptoms 
and behaviors (Grady & Gough 2014; Lean et al., 2019). Recently, several technological solutions 
have emerged, namely mobile applications, with the aim of facilitating and making this process 
of self-management of the disease more efficient, providing its users with instruments to support 
medication intake, appointment scheduling, symptom monitoring, stress management, problem 
solving, among others (Chivilgina et al., 2020; Simões de Almeida, Couto, Marques, Queirós, & 
Martins, 2018).

•	 Cognitive remediation. Cognitive remediation is an intervention based on behavioral training 
with the aim of improving different cognitive processes (attention, memory, executive function, 
social cognition, or metacognition) and promoting their integration, transfer, and generalization 
to people’s daily functioning. Cognitive remediation approaches can assume different character-
istics, namely individual or group, paper, and pencil or computerized (Bowie et al., 2020). Some 
cognitive remediation programs have a metacognitive approach, to teach people with mental ill-
ness experience to overcome the cognitive limitations imposed by their condition (Cella, Reeder, 
& Wykes, 2015).

•	 Social skills training. People with severe mental illness often have deficits in social skills, with 
a significant impact on their functioning and social participation. Social skills training can im-
prove not only social competence, but also the control of disease-associated symptomatology. 
It is usually carried out in a group and includes the training of components related to the recep-
tion, processing and emission of information, the development of adaptive cognitive-behavioral, 
socio-cognitive, interpersonal, and functional skills. Whenever possible, training should be car-
ried out in the context where people are inserted, to facilitate the integration and generalization 
of learning. Although social skills training programs may differ in the way they are implemented, 
in essence, they all use a similar approach, which includes goal setting, role-plays, behavioral 
rehearsals, positive reinforcement, corrective feedback, among others. others (Almerie, Al Marhi, 
Alsabbagh, Jawoosh, Matar, & Maayan, 2011; Mueser & Bellack, 2007).

Effects of Exercise and Physical Activity on the 
Health of People With Schizophrenia

First, it is important to clarify two concepts. Exercise is defined as a planned, structured, and repetitive 
activity with the goal of improving or maintaining physical fitness and physical activity in any bodily 
movement produced by skeletal muscles that results in energy expenditure (Caspersen et al., 1985).

As previously said, NICE also recommends the involvement of people with severe mental illness in 
programs that combine healthy eating and physical activity. The European Psychiatry Association (St-
tubs et al., 2018) published a set of guidelines for prescribing physical activity as a central part of the 
treatment of serious mental illnesses, including major depression and schizophrenia. According to these 
guidelines, “physical activity should be used as an adjunctive treatment for schizophrenia, to improve 
symptoms, cognition and quality of life”. This meta-review underlines that the benefits of physical activity 
(PA) in terms of cognition appear to be comparable to other psychosocial interventions (e.g., cognitive 
remediation) and should be an essential part of multidisciplinary treatment. The most consistent evidence 
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to date suggests engaging in aerobic exercise of 150 minutes of moderate to vigorous PA per week with 
supervision by qualified professionals (Sttubs et al., 2018).

These recommendations are supported by the exponential growth of scientific evidence that has been 
developed in the last decade about the benefits of PA in this field as a form of health promotion, disease 
prevention and treatment. Other studies present PA benefits that include improvements in psychological 
well-being, improvements in physical and cognitive functioning, social integration, sleep quality, and 
self-esteem (Schuch, Vancampfort, Rosenbaum, Richards, Ward, & Stubbs, 2016; White et al., 2017).

Some studies also point that patients with severe symptoms are more resistant to exercise-based treat-
ment and that aerobic exercise seems to be the type of exercise that achieves more compliance (Girdler, 
Confino, & Woesner, 2019). Nevertheless, physical exercise prescription has significant evidence gaps 
indicating what types of training might be most effective at improving patients with schizophrenia 
symptoms.

Global Action Plan on Physical Activity 2018–2030 of the World Health Organization (WHO, 2018) 
aims “more active people for a healthier world” since actual rates are unsatisfactory; physical activity 
levels are even lower for people with mental illness. Even so, people with severe mental illness face some 
barriers to physical activity – side effects of medication, complications from being overweight, lack of 
resources and support from specialized professionals close to the areas of residence, lack of motivation 
– which do not allow compliance with the recommendations for the practice of physical activity, placing 
this group with very high levels of sedentary lifestyle (Firth, Rosenbaum, Stubbs, Gorczynski, Yung, & 
Vancampfort, 2016). We therefore argue that PA is an essential part of the process of promoting mental 
health and the rehabilitation of people with schizophrenia and should continue to be studied and explored 
to a greater extent. It is also up to health and physical activity professionals to inform, guide and assume 
a role of facilitators of behavioral change on the part of their users.

Physical activity has a very positive impact on an individual’s health but also in public health, pre-
venting a big share of physical conditions and diseases. Team sport for instance has a valuable role in 
helping patients with mental illness to overcome social isolation and its negative effect. By participating 
in sports, individuals with mental illness are exposed to positive experiences that help them gain social 
confidence and become more autonomous. It also provides a sense of meaning and achievement and 
promotes social interactions distracting from negative thoughts and focusing on positive experiences. It 
is however important to create an adequate environment to guarantee a successful experience - which 
may include promotion of sports, progression in difficulty and peer support (Soundy, et al., 2015). 
Moreover, evidence suggests that sport-based interventions are also adequate to individuals recovering 
from their first psychotic episode and not only to individuals who suffer from mental illness for a larger 
period (Peng, Menhas, Dai, & Younas, 2022).

According to Schuch & Vancampfort (2021), there is a relationship between physical activity levels 
and mental health burden. The benefits of sport-based interventions both on physical and mental per-
spectives seem so evident that they should be part of the routine care of people with mental disorders. 
For patients diagnosed with schizophrenia, higher levels of physical activity are associated with less 
positive, negative, and general psychopathology symptoms, as presented in a 2022 meta-analysis by 
Swora and colleagues. By itself, aerobic exercise may reduce other health problems that are associated 
with schizophrenia like obesity and diabetes. But the benefits are also visible in other aspects such as 
improvements in synaptic plasticity, cognition, increase of hippocampal volume, brain-derived neuro-
trophic factor levels (BDNF) and global functioning (Girdler, Confino, & Woesner, 2019; Falkai et al., 
2022). Aerobic exercise is also effective in improving social functioning in people with schizophrenia 
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(Kimhy et al., 2021) and reducing isolation (Quirk et al., 2020) when physical activity is executed in 
community-based group settings.

Promoting active living where people with severe mental illness (SMI) are encouraged to “move 
more and sit less” across different settings and throughout the day may be the most appropriate approach 
to reduce sedentary behavior in this population group (Bort-Roig et al., 2020). Mental health services 
should not only focus on patients’ moderate-to-vigorous-intensity physical activity but gradually replace 
sedentary activities that occur throughout a typical day with low-intensity physical activity.

The inclusion of PA in mental health care is a multidisciplinary task which requires collaboration 
of different mental health professionals (Schuch & Vancampfort, 2021). Therefore, a multidisciplinary 
team is recommended and may include a general practitioner, social worker, peer support person, oc-
cupational therapist, psychologist, dietitian, exercise physiologist, psychiatrist, nurse.

Exploring and identifying barriers is a multidisciplinary effort that needs to be taken before any exercise-
based prescription is made for a given individual. Although the positive effects of exercise are immense, 
the barriers and the strategies to overcome them must be discussed in a larger consensus to optimize the 
positive impacts of exercise. In that sense, to build a true multidisciplinary team, all stakeholders must 
be aware of the overall challenges, which calls for the need of training in physical activity prescription 
for mental health professionals and mental health care training for experts in exercise prescriptions.

Findings from Thomas et al. (2020) systematic review suggest that physical activity interventions may 
be a viable alternative to psychological therapies, but a combined approach produces greater increases 
in PA levels. The benefits and positive impacts of PA vary immensely considering the type of exercise, 
time spent and intensity. Regarding type, a study (García-Garcés et al., 2021) compared the effects of 
three different physical exercise types - aerobic, strength, or mixed exercise - on the symptomatology 
and other indicators of individuals with schizophrenia. The findings indicated that a 16-weeks program 
of moderate to vigorous exercise, three times a week, improved the symptomatology of all individuals 
in the three types of exercise showing no differences. Regardless, the benefits and effects declined to 
baseline level after 10 months without exercise, which suggests that exercise-based interventions should 
have continued to keep the symptomatology improvements.

A recent systematic review (Méndez-Aguado et al., 2023) presented various benefits at different 
levels regarding physical activity programs for people with severe mental disorders. On the physical 
level, improvements were observed in anthropometric measures and aerobic capacity which contribute 
to enhancing functional exercise capacity and reducing cardiometabolic risk. At the psychological level, 
it has been proven to have a direct impact on quality of life, environmental mastery, and the reduction 
of negative symptoms associated with mental diseases. Physical activity has also been linked to higher 
self-esteem and autonomy. Improvements in social and personal functioning were reported at the social 
level. These physical activity programs promote socializing by providing opportunities for contact between 
participants and can help to mitigate the effects of stressful situations and protect against undesirable 
symptoms.

Barriers and Facilitating Factors to Exercise and Physical Activity

Physical activity and fitness are good predictors of cardiovascular disease and premature mortality than 
bodyweight or waist circumference. Individuals must, however, engage in a substantial amount of activ-
ity to be effective. Evidence suggests that barriers to engaging with physical exercise include lack of 
motivation, stress to be exposed in public, tiredness, lack of support and other comorbid health issues 
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such as obesity with immediate impact on mobility. These barrier factors are linked to symptoms of 
depression and side effects of medication (Yung & Firth, 2017).

Being male, single, unemployed, with low education, high body mass index, taking antidepressant 
and antipsychotic medication to treat a long-term schizophrenia is the typical portrait that is associated 
with lower PA levels and higher resistance to comply with PA guidelines (Vancampfort et al. 2017). The 
most common barriers to not engage with PA include not having fun, procrastination and not feeling 
good mentally or physically (van Rijen & ten Hoor, 2022). For inpatient mental health services specifi-
cally, besides the perceived patient factors (lack of motivation), lack of support available and the least 
importance given to exercise, limited resources and specific risks and responsibility in these contexts 
could be barriers (Ball, Young, & Bucci, 2022).

Nevertheless, there are factors which may increase exercise participation in people with schizophrenia, 
for instance the individual’s motivation to improve its own physical condition, stress reduction, choos-
ing the type of activity that is more on the person’s interest or the will to join a training partner or a 
fitness group (Yung & Firth, 2017). Other positive factors such as the forecast of good weather, having 
fun, positive progress or a friendly and stimulating environment have an impact on engaging in PA (van 
Rijen & ten Hoor, 2022). Also, the positive experiences, the improved sensations of mental well-being 
and self-esteem, and the positive effects of PA on one’s body are a powerful positive-feedback loop that 
promotes self-engagement. Some patients pursue this feeling of wellbeing as the result of PA despite 
sometimes struggling with side effects of medication or feeling low (Karlsson & Danielsson, 2022).

The Facilitators and Barriers to Physical Activity Scale for People with Mental Illness (FBPAS-MI) 
is a framework that assesses and examines the barriers and negative factors that affect the engagement 
of people with mental illness in PA in a systematic way and that can be used by health professional and 
multidisciplinary teams to customize PA programs on a case-by-case basis (Chen et al., 2022).

Another curious finding is that there seems to be a relation between the likeliness of PA prescription 
and the level of physical activity of the prescriber. If a healthcare professional is engaged in physical 
activity and sports, they will likely prescribe PA as part of the intervention (Kleemann, Bracht, Stanton, 
& Schuch, 2020). Even so, exercise prescription varies across different conditions and cultures, and it 
is necessary to understand what factors really weigh in this situation.

Programs

It is easier to target better interventions when the different aspects of physical activity are better under-
stood. Demographics, social environment, or motivation are important factors to consider when designing 
interventions (Romain & Bernard, 2018).

Lifestyle interventions can include a range of interventions that are beneficial for mental health, 
which at the same time improve the physical health variables that contribute to the life expectancy gap 
for patients with severe mental illness. Literature refers to different behavior change techniques (e.g., 
social incentives, goal setting, graded tasks) which must be included to help the initiation and mainte-
nance of PA (Carraça et al., 2021).

Furthermore, lifestyle approaches to mental health are both warranted and evidence-based at the 
clinical level. A multidisciplinary team may be required to comprehensively meet the medical and 
psychosocial needs of a patient living with mental illness, particularly when addressing lifestyle-related 
factors. The roots of many lifestyle, psychological and physical chronic diseases also lie in social risk 
factors such as isolation, lack of accommodation, financial distress, lack of education and occupation.
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There are a variety of programs that have been successfully implemented in rehabilitation centers 
and other structures for people diagnosed with schizophrenia. For instance, one of the most well-known 
models is by providing supervised, group-based, moderate to high intensity exercise training delivered by 
non-health professionals in a non-clinical setting. For younger people and with first-episode psychosis, 
these non-stigmatizing surroundings support better physical activity adherence and recovery (Larsen et 
al., 2019). Another approach tried with success consists in integrating physical therapists into the clinical 
team and using on-site gym facilities (Curtis et al., 2016).

There are clear advantages to providing systematic educational interventions on physical exercise 
and healthy food habits to schizophrenia patients (Kalinowska et al., 2021). For inpatients, it may be 
possible to establish a transversal program to change habits. For instance, Deenik and colleagues pro-
pose a lifestyle enhancing treatment based on three main vectors: decrease sedentarism, increase PA 
and improve diet habits. Patients are encouraged to participate in sports activities like running, walking, 
biking or team sports, and are involved in work activities like gardening or hospital services and lectured 
in dietary habits and soft skills such as shopping and cooking. The type of activities, frequency, and 
intensity changes from patient to patient (Deenik et al., 2019).

One program that we would like to highlight is STEPWISE – STructured lifestyle Education for 
People WIth SchizophrEnia. A team of experts in the development of obesity and lifestyle intervention 
programs, mental healthcare professionals and researchers, and service users collaborated to create 
the STEPWISE intervention. It was based on self-regulation and self-efficacy theories, as well as the 
relapse prevention paradigm (Holt et al., 2019). However, intervention was neither clinically nor cost-
effective and further research is needed to determine how to manage overweight and obesity in people 
with schizophrenia (Gossage-Worrall et al., 2019; Holt et al., 2019). Perhaps the program would be more 
beneficial if it integrated a personalized exercise prescription for each patient.

Activity-based lifestyle interventions for people with schizophrenia aim to improve well-being by 
encouraging daily physical activity. Individually designed supports provided by health care experts to 
boost older individuals’ abilities and motivation to participate in movement are frequently included in 
these interventions. Lifestyle Redesign is one example of an evidence-based, activity-focused interven-
tion guided by occupational therapists that is appropriate for this population (Leung et al., 2018; Ercan 
Doğu et al., 2023).

As an alternative for patients with low exercise tolerance, mind–body exercises such as Tai Chi, 
Yoga, and Qigong, have been widely accepted as a complementary therapy. A systematic review with 
meta-analysis (Wei et al., 2020) showed that these are effective interventions to improve symptoms of 
schizophrenia. The simple act of walking is an enjoyable activity for people with mental illnesses and 
may have benefits regarding cognitive function (Huang et al., 2021; Mandini et al., 2022).

RECOMMENDATIONS

It appears that improving access to physical treatment for persons with schizophrenia is critical if we 
are to effectively diagnose physical morbidity and reduce excess mortality. However, fragmentation in 
coordinated care across physical and mental health facilities, as well as between primary care physicians 
and tertiary hospitals, has been emphasized in the literature and may be a mediator of poorer physical 
health outcomes in patients with schizophrenia-spectrum disorders. In this context, integrated care has 
arisen as a method of meeting those patients’ physical health demands. This model of care may include, 
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among other things, the co-location of physical and mental health services, liaison services, shared 
protocols, and information sharing platforms (Rodgers et al., 2018).

Although there are a respectable number of studies that point to the efficacy of PA prescription and 
lifestyle interventions, there is still a lack of implementation research which is a blocker to transform 
these findings into policies, standards, best practices, or routine clinical care (Deenik et al., 2020). 
Co-designed lifestyle interventions with the involvement of patients and their families and caregivers, 
focusing on promoting physical health literacy and social support is fundamental for sustainable behav-
ior change (Hui, Garvey, & Olasoji, 2021). Moreover, the most successfully implemented interventions 
were multidisciplinary and integrated into standard care (Koomen et al., 2022). Besides nurses, physical 
therapists and occupational therapists are two profiles well positioned to provide health promotion and 
wellness services, but research indicates that entry-level educational programs inadequately prepare them 
for this role (Morris & Jenkins, 2018) and therefore they are not always part of these rehabilitation teams.

The combination of exercise and therapy in practice, must always consider that self-determination 
and empowerment are crucial factors, so these rehabilitation programs must be based on the person’s 
needs, seeking effective answers to their problems, interests, motivations, abilities, difficulties, and 
fears. The possibility of people with schizophrenia choosing and being involved in the decisions of your 
recovery process and obtaining healthier lifestyles will have an impact on the results obtained (Pratt 
et al., 2013). The involvement of family members and significant others in the rehabilitation process 
is also often beneficial (Waller, Reupert, Ward, McCormick & Kidd, 2019). This means that energy 
expenditure activities carried out by the person together with people from their support network in their 
natural contexts can be thought of.

Despite the lack of official policies that regulate the implementation of PA programs, it is possible, 
based on the evidence available, to suggest practices towards the effective implementation of PA pro-
grams. That is what we describe below.

Multidisciplinary Teams
◦◦ Exercise programs for people with mental illness should involve the input of physical thera-

pists or exercise physiologists due to their training in the design and provision of specific 
programs for specific populations (Firth, Schuch and Mittal, 2020).

◦◦ Good collaboration and communication between all members of the multidisciplinary team 
and between them and patients is crucial to improve health behaviors and the achievement 
of their lifestyle goals (Albury et al., 2019; Leemrijse, de Bakker, Ooms, & Veenhof, 2015).

◦◦ Training and education about physical activity and mental health is fundamental, and these 
themes should be addressed in healthcare professionals’ curricula (Netherway, Smith, & 
Monforte, 2021).

Support
◦◦ Support availability must be continued, and the support offered must be related to the amount 

and type of support the person wants to have at each moment (Soundy, Freeman, Stubbs, 
Probst, & Vancampfort, 2014). A strong therapeutic alliance with patients is important.

◦◦ Develop trust, social identity and sense of belonging to the group may enhance commitment 
to maintain an assiduous participation in the PA programs (Di Bartolomeo & Papa, 2019).

◦◦ Education about physical health should be provided to patients with schizophrenia in a psy-
choeducational and motivational logic for the practice of these activities (Kim et al., 2019).

Activity Choices
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◦◦ Patients’ opinion about which activities are suitable and interesting for them should be val-
ued, and that is why exercise activities should be delivered flexibly and in a customized man-
ner (Aboagye, 2017). The choice of sports can also be a possibility to consider, as long as 
institutions are able to do so in terms of space and equipment conditions.

◦◦ Even for older people with schizophrenia during hospitalization for an acute medical illness 
physical activity should be incorporated into their routines focusing on functionality and 
independence on their daily living activities (Baldwin et al., 2020).

Operational
◦◦ Identify, through interviews and questionnaires (for example SIMPAQ) (Rosenbaum,et al, 

2020), previous PA experiences, expectations, and lifestyle choices during the patient’s life 
cycle.

◦◦ Design and plan the interventions for small groups to facilitate patients/professionals interac-
tion and to facilitate being attentive to each element and correct any postures or movements 
that are not correct (Bastos, Gomes, Costa, & Corredeira, 2018).

◦◦ Graded programs should be privileged and they should start very slowly and gradually in-
crease over time negotiating with the person, for example, duration, intensity, or frequency 
of the activities (Collado-Mateo et al., 2021).

Engagement Strategies
◦◦ Try to increase autonomous motivation for PA, fostering autonomy, competence, and so-

cial relationship - the framework of self-determination theory (Teixeira, Carraça, Markland, 
Silva, & Ryan, 2012).

◦◦ Establish contacts (e.g., telephone, SMS) with patients when they miss scheduled ses-
sions without justification for maintenance to the PA program (Bastos, Gomes, Costa, & 
Corredeira, 2018).

◦◦ Deliver exercise interventions with long-term sustainability through community-based ex-
ercise programs via referral schemes, facilitating access to exercise facilities and integrating 
activities into patients’ daily routine (Firth, Schuch and Mittal, 2020).

Outcomes
◦◦ Make detailed records of sessions and patients’ performance to carry out adjustments 

(Bastos, Gomes, Costa, & Corredeira, 2018). Encouraging self-monitoring is also important.
◦◦ Regularly disseminate the outcomes of the physical activity programs to patients, family 

members and other team members analyzing its impact on patients’ lives. Ask patients to 
define small goals and incentive them to monitor progress (Collado-Mateo et al., 2021).

FUTURE DIRECTIONS

Bearing in mind the importance of physical activity and exercise for the health of people with schizophre-
nia, it is necessary to continue exploring how to combat a sedentary lifestyle and promote a healthier one.

With the digitalization of healthcare, new approaches to PA promotion in mental healthcare using 
digital technologies are coming into play every day. The most visible face of this process is the ubiquity 
of smartphones that are leveraging this change (Firth, 2019). Mobile health (mHealth) devices and wear-
ables are natural means to guide patients through the treatment plan and assess the effectiveness of PA 
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interventions and how it impacts patients’ lives by monitoring daily activities and providing feedback 
(Cadmus-Bertram et al., 2015; Fonseka & Woo, 2022).

There are already applications to conduct and implement PA prescriptions designed for people with 
psychiatric disorders like WellWave, that promotes PA and physical well-being by incentivizing the 
practice of exercise with a high engagement rate (Macias et al., 2015). But even applications designed 
for the general population like the activity tracker FitBit, are well accepted by people with mental illness 
to guide and track their PA interventions, which can be an alternative to custom development of apps 
for specific user targets (Naslund et al., 2016).

Exergames are another strategy to use digital devices to promote and encourage physical activity. 
This approach mixes exercise with videogames, making the body movement as the primary form of 
interaction between the player and the videogame. Evidence shows that exergames can be effectively 
used as part of an intervention even for older adults with severe mental illness (Heinbach et al., 2021).

Virtual reality fitness is also a proven approach to engage people with the practice of exercise. This 
technology can be an effective alternative to gyms or public spaces to practice physical activity and it was 
very helpful during covid19 pandemic. It can be easily adapted to people suffering from schizophrenia 
(Peng, Menhas, Dai, & Younas, 2022).

Additionally, group exercise via videoconferencing (pilates and/or fitness, twice a week) was feasible 
for people with severe mental illness, during covid19 pandemic, improving physical and psychological 
quality of life (Koomen et al., 2021).

Another interesting trend is the use of green spaces for physical activity. The term green exercise is 
defined as “a physical activity in green places that may bring both physical and mental health benefits” 
(Pretty et al., 2003, p.7), and it includes diverse activities (e.g., walking, running, swimming, cycling). 
A systematic review and meta-analysis published in 2019 by Rojas-Rueda and colleagues gathered evi-
dence on the association between green space and mortality and the results showed that living in green 
environments can reduce mortality. Exposure to green environments during childhood appears to lower 
the risk of developing schizophrenia later in life being a preventive strategy (Freitas & Valadas, 2021). 
Some authors explored the relationship between greenspace exposure and psychopathology symptoms 
and results revealed that higher greenspace and nature based outdoor activities are associated with lower 
symptom burden (Conventry et al., 2021; Henso, Pearson, Keshavan, & Torous, 2020; Tran, Sabol, & 
Mote, 2022).

The American Psychiatric Association advocates for more research on patient-centered outcomes 
(2022); further studies are required to identify the most effective exercise interventions (type, duration, 
frequency, setting) for better quality of life and recovery.

CONCLUSION

Lifestyle choices are influenced by multiple factors like genetic heritage, environment, or sociodemo-
graphic status. Each choice influences the quality of one’s life. For people suffering from schizophrenia, 
the illness is one more factor to consider. There is evidence that physical activity interventions can improve 
various physiological and psychological indicators and guidelines recommend that supervised physical 
activity should be offered as treatment for severe mental illness recovery. Thus, combining exercise 
and therapy is fundamental for schizophrenia patients to achieve a healthier lifestyle. These activities 
would include aerobic fitness, resistance training, and sports groups according to patients’ preferences. 
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Unfortunately, physical activity and exercise are still underrated and underused as a treatment despite 
the existing guidelines.

Nevertheless, more robust research is needed to understand how physical activity and exercise pro-
grams should be implemented in clinical practice for people with schizophrenia. Barriers to participation 
in physical activity and exercise must be overcome. According to the recommendations presented in 
this chapter, exercise routines spanned over large periods of time should be considered, as many studies 
point to PA intervention length as one of the success factors in the long-term. Besides, the differentiated 
roles of health professionals must be considered in this context and more education and training should 
be provided.

As mental disorders and sedentarism are increasing, it is up to everyone to end this gap between re-
search and practice and ensure the best possible care for people with mental illness (and even to prevent 
it) by providing programs based on evidence and adapted to peoples’ condition and needs. This is the 
only way to guarantee better mental health and ultimately better health.

REFERENCES

Aboagye, E. (2017). Valuing Individuals’ Preferences and Health Choices of Physical Exercise. Pain 
and Therapy, 6(1), 85–91. doi:10.100740122-017-0067-4 PMID:28260158

Albury, C., Hall, A., Syed, A., Ziebland, S., Stokoe, E., Roberts, N., Webb, H., & Aveyard, P. (2019). 
Communication practices for delivering health behaviour change conversations in primary care: A 
systematic review and thematic synthesis. BMC Family Practice, 20(1), 111. doi:10.118612875-019-
0992-x PMID:31376830

Almerie, M. Q., Okba Al Marhi, M., Jawoosh, M., Alsabbagh, M., Matar, H. E., Maayan, N., & Berg-
man, H. (2015). Social skills programmes for schizophrenia. Cochrane Database of Systematic Reviews, 
2015(6), CD009006. doi:10.1002/14651858.CD009006.pub2 PMID:26059249

American Psychiatric Association. (2020). The American Psychiatric Association practice guideline for the 
treatment of patients with schizophrenia. APA. https://www.psychiatry.org/psychiatrists/practice/clinical-p
ractice-guidelines

American Psychiatric Association. (2022). Areas for Further Research in Individuals with Schizophrenia: 
The American Psychiatric Association Practice Guideline for the Treatment of Patients with Schizophre-
nia. American Psychiatric Association.

American Psychiatric Association (APA). (2014). DSM-5: Manual de Diagnóstico e Estatístico de 
Transtornos Mentais (5th ed.). Artmed.

Aschbrenner, K. A., Naslund, J. A., Gorin, A. A., Mueser, K. T., Browne, J., Wolfe, R. S., Xie, H., & 
Bartels, S. J. (2022). Group Lifestyle Intervention with Mobile Health for Young Adults with Serious 
Mental Illness: A Randomized Controlled Trial. Psychiatric Services (Washington, D.C.), 73(2), 141–148. 
doi:10.1176/appi.ps.202100047 PMID:34189933

Asher, L., Fekadu, A., & Hanlon, C. (2018). Global mental health and schizophrenia. Current Opinion 
in Psychiatry, 31(3), 93–99. doi:10.1097/YCO.0000000000000404 PMID:29474265

https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines
https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines


129

Active Lifestyle in Schizophrenia
﻿

Avasthi, A., Sahoo, S., & Grover, S. (2020). Clinical Practice Guidelines for Cognitive Behavioral 
Therapy for Psychotic Disorders. Indian Journal of Psychiatry, 62(8, Suppl 2), S251–S262. doi:10.4103/
psychiatry.IndianJPsychiatry_774_19 PMID:32055067

Baldwin, C. E., Phillips, A. C., Edney, S. M., & Lewis, L. K. (2020). Recommendations for older adults’ 
physical activity and sedentary behaviour during hospitalisation for an acute medical illness: An inter-
national Delphi study. The International Journal of Behavioral Nutrition and Physical Activity, 17(1), 
69. doi:10.118612966-020-00970-3 PMID:32450879

Ball, H., Young, A., & Bucci, S. (2022). Staff perspectives on the barriers and facilitators to exercise 
implementation in inpatient mental health services: A qualitative study. Mental Health and Physical 
Activity, 22(100452), 100452. doi:10.1016/j.mhpa.2022.100452

Bastos, T., Gomes, E., Costa, R., & Corredeira, R. (2018). Atividade Física e Esquizofrenia: A Promoção 
de um Estilo de Vida Ativo. Desporto e Atividade Física para Todos. Revista Científica da FPDD, 4(1), 
2183-9603.

Bond, G. R., & Drake, R. E. (2015). The critical ingredients of assertive community treatment. World 
Psychiatry; Official Journal of the World Psychiatric Association (WPA), 14(2), 240–242. doi:10.1002/
wps.20234 PMID:26043344

Bond, G. R., Lockett, H., & van Weeghel, J. (2020). International growth of individual placement and 
support. [Cambridge University Press.]. Epidemiology and Psychiatric Sciences, 29, e183. doi:10.1017/
S2045796020000955 PMID:33185176

Bort-Roig, J., Briones-Buixassa, L., Felez-Nobrega, M., Guàrdia-Sancho, A., Sitjà-Rabert, M., & Puig-
Ribera, A. (2020). Sedentary behaviour associations with health outcomes in people with severe mental 
illness: A systematic review. European Journal of Public Health, 30(1), 150–157. doi:10.1093/eurpub/
ckz016 PMID:30793737

Bowie, C. R., Bell, M. D., Fiszdon, J. M., Johannesen, J. K., Lindenmayer, J. P., McGurk, S. R., Meda-
lia, A. A., Penadés, R., Saperstein, A. M., Twamley, E. W., Ueland, T., & Wykes, T. (2020). Cognitive 
remediation for schizophrenia: An expert working group white paper on core techniques. Schizophrenia 
Research, 215, 49–53. doi:10.1016/j.schres.2019.10.047 PMID:31699627

Byrne, A., & Kim, M. (2019). The Exergame as a Tool for Mental Health Treatment. Journal of Creativ-
ity in Mental Health, 14(4), 465–477. doi:10.1080/15401383.2019.1627263

Cadmus-Bertram, L. A., Marcus, B. H., Patterson, R. E., Parker, B. A., & Morey, B. L. (2015). Random-
ized Trial of a Fitbit-Based Physical Activity Intervention for Women. American Journal of Preventive 
Medicine, 49(3), 414–418. doi:10.1016/j.amepre.2015.01.020 PMID:26071863

Carlbo, A., Claesson, H. P., & Åström, S. (2018). Nurses’ Experiences in using Physical Activity as 
Complementary Treatment in Patients with Schizophrenia. Issues in Mental Health Nursing, 39(7), 
600–607. doi:10.1080/01612840.2018.1429508 PMID:29505316

CarneiroL.RosenbaumS.WardP. B.ClementeF. M.Ramirez-CampilloR.Monteiro-JúniorR. S.MartinsA.
AfonsoJ. (2021). Web-based exercise interventions for patients with depressive and anxiety disorders: a 
systematic review of randomized controlled trials. Revista Brasileira de Psiquiatria.



130

Active Lifestyle in Schizophrenia
﻿

Carraça, E., Encantado, J., Battista, F., Beaulieu, K., Blundell, J., Busetto, L., van Baak, M., Dicker, D., 
Ermolao, A., Farpour-Lambert, N., Pramono, A., Woodward, E., Bellicha, A., & Oppert, J. M. (2021). 
Effective behavior change techniques to promote physical activity in adults with overweight or obesity: 
A systematic review and meta-analysis. Obesity reviews: an official journal of the International As-
sociation for the Study of Obesity, 22(Suppl 4). . doi:10.1111/obr.13258

Capersen, C., Powell, K., & Christenson, G. (1985). Physical activity, exercise, and physical fitness: 
Definitions and distinctions for health-related research. Public Health Reports (Washington, D.C.), 
100(2), 126–131.

Cella, M., Reeder, C., & Wykes, T. (2015). Cognitive remediation in schizophrenia — Now it is really 
getting personal. Current Opinion in Behavioral Sciences, 4, 147–151. doi:10.1016/j.cobeha.2015.05.005

Chen, M. D., i, J.-H., Pellegrini, C. A., Chen, H.-F., Su, C.-Y., & Chang, Y.-C. (2022). The facilitators and 
barriers to physical activity scale for people with mental illness in Taiwan: Development and validation. 
Disability and Rehabilitation, 44(17), 4879–4887. doi:10.1080/09638288.2021.1916627 PMID:33896304

Chivilgina, O., Wangmo, T., Elger, B. S., Heinrich, T., & Jotterand, F. (2020). mHealth for schizophrenia 
spectrum disorders management: A systematic review. The International Journal of Social Psychiatry, 
66(7), 642–665. doi:10.1177/0020764020933287 PMID:32571123

Collado-Mateo, D., Lavín-Pérez, A. M., Peñacoba, C., Del Coso, J., Leyton-Román, M., Luque-Casado, 
A., Gasque, P., Fernández-Del-Olmo, M. Á., & Amado-Alonso, D. (2021). Key Factors Associated 
with Adherence to Physical Exercise in Patients with Chronic Diseases and Older Adults: An Umbrella 
Review. International Journal of Environmental Research and Public Health, 18(4), 2023. doi:10.3390/
ijerph18042023 PMID:33669679

Correll, C. U., Solmi, M., Croatto, G., Schneider, L. K., Rohani-Montez, S. C., Fairley, L., Smith, N., 
Bitter, I., Gorwood, P., Taipale, H., & Tiihonen, J. (2022). Mortality in people with schizophrenia: A 
systematic review and meta-analysis of relative risk and aggravating or attenuating factors. World Psy-
chiatry; Official Journal of the World Psychiatric Association (WPA), 21(2), 248–271. doi:10.1002/
wps.20994 PMID:35524619

Coventry, P. A., Brown, J. E., Pervin, J., Brabyn, S., Pateman, R., Breedvelt, J., Gilbody, S., Stancliffe, 
R., McEachan, R., & White, P. L. (2021). Nature-based outdoor activities for mental and physical 
health: Systematic review and meta-analysis. SSM - Population Health, 16, 100934. doi:10.1016/j.
ssmph.2021.100934 PMID:34646931

Curtis, J., Watkins, A., Rosenbaum, S., Teasdale, S., Kalucy, M., Samaras, K., & Ward, P. B. (2016). 
Evaluating an individualized lifestyle and life skills intervention to prevent antipsychotic-induced weight 
gain in first-episode psychosis. Early Intervention in Psychiatry, 10(3), 267–276. doi:10.1111/eip.12230 
PMID:25721464

De Hert, M., Detraux, J., & Vancampfort, D. (2018). The intriguing relationship between coronary 
heart disease and mental disorders. Dialogues in Clinical Neuroscience, 20(1), 31–40. doi:10.31887/
DCNS.2018.20.1/mdehert PMID:29946209



131

Active Lifestyle in Schizophrenia
﻿

Deenik, J., Czosnek, L., Teasdale, S. B., Stubbs, B., Firth, J., Schuch, F. B., Tenback, D. E., van Harten, P. 
N., Tak, E., Lederman, O., Ward, P. B., Hendriksen, I., Vancampfort, D., & Rosenbaum, S. (2020). From 
impact factors to real impact: Translating evidence on lifestyle interventions into routine mental health 
care. Translational Behavioral Medicine, 10(4), 1070–1073. doi:10.1093/tbm/ibz067 PMID:31169897

Deenik, J., Tenback, D. E., Tak, E., Blanson Henkemans, O. A., Rosenbaum, S., Hendriksen, I., & van 
Harten, P. N. (2019). Implementation barriers and facilitators of an integrated multidisciplinary lifestyle 
enhancing treatment for inpatients with severe mental illness: The MULTI study IV. BMC Health Services 
Research, 19(1), 740. doi:10.118612913-019-4608-x PMID:31640706

Di Bartolomeo, G., & Papa, S. (2019). The Effects of Physical Activity on Social Interactions: The Case of 
Trust and Trustworthiness. Journal of Sports Economics, 20(1), 50–71. doi:10.1177/1527002517717299

Ercan Doğu, S., Kokurcan, A., & Örsel, S. (2023). An Occupation-Based Healthy Nutrition and Well-
ness Program for Individuals With Schizophrenia. OTJR: Occupational Therapy Journal of Research, 
0(0). doi:10.1177/15394492231153113 PMID:36757091

Falkai, P., Schmitt, A., Rosenbeiger, C. P., Maurus, I., Hattenkofer, L., Hasan, A., Malchow, B., Heim-
Ohmayer, P., Halle, M., & Heitkamp, M. (2022). Aerobic exercise in severe mental illness: Requirements 
from the perspective of sports medicine. European Archives of Psychiatry and Clinical Neuroscience, 
272(4), 643–677. doi:10.100700406-021-01360-x PMID:34873635

Fernández-Abascal, B., Suárez-Pinilla, P., Cobo-Corrales, C., Crespo-Facorro, B., & Suárez-Pinilla, M. 
(2021). In- and outpatient lifestyle interventions on diet and exercise and their effect on physical and 
psychological health: A systematic review and meta-analysis of randomised controlled trials in patients 
with schizophrenia spectrum disorders and first episode of psychosis. Neuroscience and Biobehavioral 
Reviews, 125, 535–568. doi:10.1016/j.neubiorev.2021.01.005 PMID:33503476

Fibbins, H., Ward, P., Stanton, R., Czsonek, L., Cudmore, J., Michael, S., Steel, Z., & Rosenbaum, S. 
(2019). Embedding an exercise professional within an inpatient mental health service: A qualitative 
study. Mental Health and Physical Activity, 17, 100300. doi:10.1016/j.mhpa.2019.100300

Fiorillo, A., & Sartorius, N. (2021). Mortality gap and physical comorbidity of people with severe mental 
disorders: The public health scandal. Annals of General Psychiatry, 20(1), 52. doi:10.118612991-021-
00374-y PMID:34903254

Firth, J., Rosenbaum, S., Stubbs, B., Gorczynski, P., Yung, A. R., & Vancampfort, D. (2016). Motivating 
factors and barriers towards exercise in severe mental illness: A systematic review and meta-analysis. 
Psychological Medicine, 46(14), 2869–2881. doi:10.1017/S0033291716001732 PMID:27502153

Firth, J., Schuch, F., & Mittal, V. A. (2020). Using exercise to protect physical and mental health in youth 
at risk for psychosis. Research in psychotherapy (Milano), 23(1), 433. . doi:10.4081/ripppo.2020.433

Fonseka, L. N., & Woo, B. (2022). Wearables in Schizophrenia: Update on Current and Future Clinical 
Applications. JMIR mHealth and uHealth, 10(4), e35600. doi:10.2196/35600 PMID:35389361



132

Active Lifestyle in Schizophrenia
﻿

Francillette, Y. (2021). Development of a Mobile Exergame to Implement Brief Interventions to Increase 
Physical Activity for Adults with Schizophrenia. In B. Fletcher, M. Ma, S. Göbel, J. Baalsrud Hauge, & 
T. Marsh (Eds.), Lecture Notes in Computer Science: Vol. 12945. Serious Games. JCSG 2021. Springer., 
doi:10.1007/978-3-030-88272-3_14

Freitas, R. M., & Valadas, M. T. (2021). Green space and schizophrenia: A review. [Cambridge University 
Press.]. European Psychiatry, 64(S1), S530–S530. doi:10.1192/j.eurpsy.2021.1414

García-Garcés, L., Sánchez-López, M. I., Cano, S. L., Meliá, Y. C., Marqués-Azcona, D., Biviá-Roig, G., 
Lisón, J. F., & Peyró-Gregori, L. (2021). The short and long-term effects of aerobic, strength, or mixed 
exercise programs on schizophrenia symptomatology. Scientific Reports, 11(1), 24300. doi:10.103841598-
021-03761-3 PMID:34934115

Girdler, S. J., Confino, J. E., & Woesner, M. E. (2019). Exercise as a Treatment for Schizophrenia: A 
Review. Psychopharmacology Bulletin, 49(1), 56–69. PMID:30858639

Gonçalves-Pereira, M., Xavier, M., & Fadden, G. (2007). O Modelo de Falloon para intervenção fa-
miliar na esquizofrenia: Fundamentação e aspectos técnicos. Análise Psicológica, 25(2), 241–255. 
doi:10.14417/ap.443

Gossage-Worrall, R., Hind, D., Barnard-Kelly, K. D., Shiers, D., Etherington, A., Swaby, L., & Holt, 
R. I. G. (2019). STructured lifestyle education for people WIth SchizophrEnia (STEPWISE): Mixed 
methods process evaluation of a group-based lifestyle education programme to support weight loss in 
people with schizophrenia. BMC Psychiatry, 19(1), 358. doi:10.118612888-019-2282-5 PMID:31722694

Hannoodee, H., Al Khalili, M., Theik, N., Raji, O. E., Shenwai, P., Shah, R., Kalluri, S. R., Bhutta, T. 
H., & Khan, S. (2021). The Outcomes of Acute Coronary Syndrome in Patients Suffering From Schizo-
phrenia: A Systematic Review. Cureus, 13, e16998. doi:10.7759/cureus.16998 PMID:34540400

Heinbach, M., Block, A., Hubbard, E., Cataldo, J., Cooper, B., & Leutwyler, H. (2021). Impact of ex-
ergames on psychiatric symptoms in older adults with serious mental illness. Aging & Mental Health, 
25(12), 2229–2234. doi:10.1080/13607863.2020.1832442 PMID:33081505

Henderson, D. C., Vincenzi, B., Andrea, N. V., Ulloa, M., & Copeland, P. M. (2015). Pathophysiological 
mechanisms of increased cardiometabolic risk in people with schizophrenia and other severe mental ill-
nesses. The Lancet. Psychiatry, 2(5), 452–464. doi:10.1016/S2215-0366(15)00115-7 PMID:26360288

Henson, P., Pearson, J. F., Keshavan, M., & Torous, J. (2020). Impact of dynamic greenspace exposure 
on symptomatology in individuals with schizophrenia. PLoS One, 15(9), e0238498. doi:10.1371/journal.
pone.0238498 PMID:32881899

Holt, R., Gossage-Worrall, R., Hind, D., Bradburn, M., McCrone, P., Morris, T., Edwardson, C., Barnard, 
K., Carey, M. E., Davies, M. J., Dickens, C. M., Doherty, Y., Etherington, A., French, P., Gaughran, F., 
Greenwood, K. E., Kalidindi, S., Khunti, K., Laugharne, R., & Wright, S. (2019). Structured lifestyle 
education for people with schizophrenia, schizoaffective disorder and first-episode psychosis (STEP-
WISE): Randomised controlled trial. The British Journal of Psychiatry, 214(2), 63–73. doi:10.1192/
bjp.2018.167 PMID:30251622



133

Active Lifestyle in Schizophrenia
﻿

Hosák, L., & Hosakova, J. (2015). The complex etiology of schizophrenia - general state of the art. 
Neuroendocrinology Letters, 36(7), 631–637. PMID:26859583

Huang, Y. C., Hung, C. F., Hsu, S. T., Lin, P. Y., Lee, Y., Chong, M. Y., Chen, C. C., Kuo, Y. H., & 
Wang, L. J. (2021). Effects of aerobic walking on cognitive function in patients with schizophrenia: 
A randomized controlled trial. Journal of Psychiatric Research, 134, 173–180. doi:10.1016/j.jpsy-
chires.2020.12.062 PMID:33388700

Hui, T. T., Garvey, L., & Olasoji, M. (2021). Improving the physical health of young people with early 
psychosis with lifestyle interventions: Scoping review. International Journal of Mental Health Nursing, 
30(6), 1498–1524. doi:10.1111/inm.12922 PMID:34390119

Kalinowska, S., Trześniowska-Drukała, B., Kłoda, K., Safranow, K., Misiak, B., Cyran, A., & Samo-
chowiec, J. (2021). The Association between Lifestyle Choices and Schizophrenia Symptoms. Journal 
of Clinical Medicine, 10(1), 165. doi:10.3390/jcm10010165 PMID:33466547

Karlsson, V., & Danielsson, L. (2022). Motivators for patients with schizophrenia spectrum disorders to 
start and maintain exercising: A qualitative interview study. European Journal of Physiotherapy, 24(1), 
30–38. doi:10.1080/21679169.2020.1776386

Kim, S. W., Park, W. Y., Jhon, M., Kim, M., Lee, J. Y., Kim, S. Y., Kim, J. M., Shin, I. S., & Yoon, J. 
S. (2019). Physical Health Literacy and Health-related Behaviors in Patients with Psychosis. Clinical 
psychopharmacology and neuroscience: the official scientific journal of the Korean College of Neuro-
psychopharmacology, 17(2), 279–287. . doi:10.9758/cpn.2019.17.2.279

Kimhy, D., Tay, C., Vakhrusheva, J., Beck-Felts, K., Ospina, L. H., Ifrah, C., Parvaz, M., Gross, J. J., 
& Bartels, M. N. (2021). Enhancement of aerobic fitness improves social functioning in individuals 
with schizophrenia. European Archives of Psychiatry and Clinical Neuroscience, 271(2), 367–376. 
doi:10.100700406-020-01220-0 PMID:33389108

Kleemann, E., Bracht, C. G., Stanton, R., & Schuch, F. B. (2020). Exercise prescription for people with 
mental illness: An evaluation of mental health professionals’ knowledge, beliefs, barriers, and behaviors. 
The British Journal of Psychiatry, 42(3), 271–277. doi:10.1590/1516-4446-2019-0547 PMID:32130402

Koomen, L., Velasquez, P., D’Agata, F., Deenik, J., & Cahn, W. (2021). Exercise via Videoconferenc-
ing for People with Severe Mental Illness during COVID-19 Times: A Feasibility Study. Advances in 
Physical Education, 11(2), 239–245. doi:10.4236/ape.2021.112019

Koomen, L. E. M., van der Horst, M. Z., Deenik, J., & Cahn, W. (2022). Lifestyle interventions for 
people with a severe mental illness living in supported housing: A systematic review and meta-analysis. 
Frontiers in Psychiatry, 13, 966029. doi:10.3389/fpsyt.2022.966029 PMID:36386997

Larsen, L. Q., Schnor, H., Tersbøl, B. P., Ebdrup, B. H., Nordsborg, N. B., & Midtgaard, J. (2019). The 
impact of exercise training complementary to early intervention in patients with first-episode psycho-
sis: A qualitative sub-study from a randomized controlled feasibility trial. BMC Psychiatry, 19(1), 192. 
doi:10.118612888-019-2179-3 PMID:31226959

Lebiecka, Z., Łopuszko, A., Rudkowski, K., & Dańczura, E. (2019). Effects of physical activity on treatment 
of schizophrenia. Archives of Psychiatry and Psychotherapy, 21(1), 28–35. doi:10.12740/APP/103657



134

Active Lifestyle in Schizophrenia
﻿

Lee, S. H., Kim, G., Kim, C. E., & Ryu, S. (2018). Physical Activity of Patients with Chronic Schizophre-
nia and Related Clinical Factors. Psychiatry Investigation, 15(8), 811–817. doi:10.30773/pi.2018.04.15.1 
PMID:29969851

Leemrijse, C. J., de Bakker, D. H., Ooms, L., & Veenhof, C. (2015). Collaboration of general practitioners 
and exercise providers in promotion of physical activity a written survey among general practitioners. 
BMC Family Practice, 16(1), 96. doi:10.118612875-015-0316-8 PMID:26245953

Leung, K.-f., Chan, I. H. H., Lau, N. K. M., & Chen, E. Y.-h. (2018). Coaching intervention for psycho-
sis: A lifestyle redesigning approach. Hong Kong University Press.

Libowitz, M. R., & Nurmi, E. L. (2021). The Burden of Antipsychotic-Induced Weight Gain and 
Metabolic Syndrome in Children. Frontiers in Psychiatry, 12, 623681. doi:10.3389/fpsyt.2021.623681 
PMID:33776816

Lincoln, T. M., & Peters, E. (2019). A systematic review and discussion of symptom specific cognitive 
behavioural approaches to delusions and hallucinations. Schizophrenia Research, 203, 66–79. doi:10.1016/j.
schres.2017.12.014 PMID:29352708

Lund, K., Hultqvist, J., Bejerholm, U., Argentzell, E., & Eklund, M. (2020). Group leader and participant 
perceptions of Balancing Everyday Life, a group-based lifestyle intervention for mental health service 
users. Scandinavian Journal of Occupational Therapy, 27(6), 462–473. doi:10.1080/11038128.2018.1
551419 PMID:30706746

Macias, C., Panch, T., Hicks, Y. M., Scolnick, J. S., Weene, D. L., Öngür, D., & Cohen, B. M. (2015). 
Using Smartphone Apps to Promote Psychiatric and Physical Well-Being. The Psychiatric Quarterly, 
86(4), 505–519. doi:10.100711126-015-9337-7 PMID:25636496

Mandini, S., Morelli, M., Belvederi Murri, M., Grassi, L., Masotti, S., Simani, L., Zerbini, V., Raisi, A., 
Piva, T., Grazzi, G., & Mazzoni, G. (2022). Adherence to a guided walking program with amelioration 
of cognitive functions in subjects with schizophrenia even during COVID-19 pandemic. BMC Sports 
Science, Medicine and Rehabilitation, 14(1), 48. doi:10.118613102-022-00440-2 PMID:35337370

Manu, P., Dima, L., Shulman, M., Vancampfort, D., De Hert, M., & Correll, C. U. (2015). Weight gain 
and obesity in schizophrenia: Epidemiology, pathobiology, and management. Acta Psychiatrica Scan-
dinavica, 132(2), 97–108. doi:10.1111/acps.12445 PMID:26016380

Marthoenis, M., Martina, M., Alfiandi, R., Dahniar, D., Asnurianti, R., Sari, H., Nassimbwa, J., & Arafat, 
S. M. Y. (2022). Investigating Body Mass Index and Body Composition in Patients with Schizophrenia: A 
Case-Control Study. Schizophrenia Research and Treatment, 1381542, 1–7. doi:10.1155/2022/1381542 
PMID:35265376

McCurdy, A., Lamboglia, C., Lindeman, C., Mangan, A., Wohlers, B., Sivak, A., & Spence, J. (2020). 
The physical activity sector within the treatment of mental illness: A scoping review of the percep-
tions of healthcare professionals. Mental Health and Physical Activity, 19, 100349. doi:10.1016/j.
mhpa.2020.100349

McFarlane, W. R. (2016). Family Interventions for Schizophrenia and the Psychoses: A Review. Family 
Process, 55(3), 460–482. doi:10.1111/famp.12235 PMID:27411376



135

Active Lifestyle in Schizophrenia
﻿

Méndez-Aguado, C., Cangas, A. J., Aguilar-Parra, J. M., & Lirola, M. J. (2023). Benefits, Facilitators 
and Barrier Reductions in Physical Activity Programmes for People with Severe Mental Disorder: A 
Systematic Review. Healthcare (Basel), 11(9), 1215. doi:10.3390/healthcare11091215 PMID:37174757

Moraleda, Á., Galán-Casado, D., & Cangas, A. J. (2019). Reducing Self-Stigma in People with Severe 
Mental Illness Participating in a Regular Football League: An Exploratory Study. International Journal of 
Environmental Research and Public Health, 16(19), 3599. doi:10.3390/ijerph16193599 PMID:31561438

Morris, D. M., & Jenkins, G. R. (2018). Preparing Physical and Occupational Therapists to Be Health 
Promotion Practitioners: A Call for Action. International Journal of Environmental Research and Public 
Health, 15(2), 392. doi:10.3390/ijerph15020392 PMID:29495307

Motlova, L. B., Balon, R., Beresin, E. V., Brenner, A. M., Coverdale, J. H., Guerrero, A. P. S., Louie, 
A. K., & Roberts, L. W. (2017). Psychoeducation as an Opportunity for Patients, Psychiatrists, and 
Psychiatric Educators: Why Do We Ignore It? Academic Psychiatry, 41(4), 447–451. doi:10.100740596-
017-0728-y PMID:28536990

Mueser, K., & Bellack, A. (2007). Social skills training: Alive and well? Journal of Mental Health 
(Abingdon, England), 16(5), 549–552. doi:10.1080/09638230701494951

Naslund, J. A., Aschbrenner, K. A., Scherer, E. A., McHugo, G. J., Marsch, L. A., & Bartels, S. J. 
(2016). Wearable devices and mobile technologies for supporting behavioral weight loss among people 
with serious mental illness. Psychiatry Research, 244, 139–144. doi:10.1016/j.psychres.2016.06.056 
PMID:27479104

National Institute for Health and Care Excellence. (2020). Rehabilitation for adults with complex psychosis and re-
lated severe mental health conditions. NICE. https://www.nice.org.uk/guidance/indevelopment/gid-ng10092/ 
documents/

Netherway, J., Smith, B., & Monforte, J. (2021). Training Healthcare Professionals on How to Promote 
Physical Activity in the UK: A Scoping Review of Current Trends and Future Opportunities. Interna-
tional Journal of Environmental Research and Public Health, 18(13), 6701. doi:10.3390/ijerph18136701 
PMID:34206335

Onwumere, J., & Kuipers, E. (2018). Psychosis and the family: The role of family interventions. In O. 
Howes (Ed.), Treatment response and resistance in schizophrenia (pp. 109–127). Oxford University Press.

Patel, K. R., Cherian, J., Gohil, K., & Atkinson, D. (2014). Schizophrenia: overview and treatment op-
tions. P & T: a peer-reviewed journal for formulary management, 39(9), 638–645.

Peng, X., Menhas, R., Dai, J., & Younas, M. (2022). The COVID-19 Pandemic and Overall Wellbeing: 
Mediating Role of Virtual Reality Fitness for Physical-Psychological Health and Physical Activity. Psychol-
ogy Research and Behavior Management, 15, 1741–1756. doi:10.2147/PRBM.S369020 PMID:35860203

Peritogiannis, V., Ninou, A., & Samakouri, M. (2022). Mortality in Schizophrenia-Spectrum Disorders: 
Recent Advances in Understanding and Management. Healthcare (Basel), 10(12), 2366. doi:10.3390/
healthcare10122366 PMID:36553890

https://www.nice.org.uk/guidance/indevelopment/gid-ng10092/documents/
https://www.nice.org.uk/guidance/indevelopment/gid-ng10092/documents/


136

Active Lifestyle in Schizophrenia
﻿

Pratt, C. W., Gill, K. J., Barrett, N. M., & Roberts, M. M. (2013). Psychiatric Rehabilitation (3rd ed.). 
Elsevier Inc., doi:10.1016/C2010-0-67271-3

Pretty, J., Griffin, M., Sellens, M., & Pretty, C. (2003). Green exercise: Complementary roles of nature, 
exer-cise and diet in physical and emotional well-being and implications for public health policy (CES 
Occasional Paper 2003–1). Colchester: University of Essex.

Quirk, H., Hock, E., Harrop, D., Crank, H., Peckham, E., Traviss-Turner, G., Machaczek, K., Stubbs, B., 
Horspool, M., Weich, S., & Copeland, R. (2020). Understanding the experience of initiating community-
based group physical activity by people with serious mental illness: A systematic review using a meta-
ethnographic approach. European psychiatry: the journal of the Association of European Psychiatrists, 
63(1), e95. . doi:10.1192/j.eurpsy.2020.93

Ringen, P. A., Engh, J. A., Birkenaes, A. B., Dieset, I., & Andreassen, O. A. (2014). Increased mortal-
ity in schizophrenia due to cardiovascular disease - a non-systematic review of epidemiology, possible 
causes, and interventions. Frontiers in Psychiatry, 5, 137. doi:10.3389/fpsyt.2014.00137 PMID:25309466

Rodgers, M., Dalton, J., Harden, M., Street, A., Parker, G., & Eastwood, A. (2018). Integrated Care to 
Address the Physical Health Needs of People with Severe Mental Illness: A Mapping Review of the 
Recent Evidence on Barriers, Facilitators and Evaluations. International Journal of Integrated Care, 
18(1), 9. doi:10.5334/ijic.2605 PMID:29588643

Rojas-Rueda, D., Nieuwenhuijsen, M. J., Gascon, M., Perez-Leon, D., & Mudu, P. (2019). Green spaces 
and mortality: A systematic review and meta-analysis of cohort studies. The Lancet. Planetary Health, 
3(11), e469–e477. doi:10.1016/S2542-5196(19)30215-3 PMID:31777338

Romain, A., Longpré-Poirier, C., Tannous, M., & Abdel-Baki, A. (2020). Physical activity for patients 
with severe mental illness: Preferences, barriers, and perceptions of counselling. Science & Sports, 35(5), 
289–299. doi:10.1016/j.scispo.2020.03.005

Romain, A. J., & Bernard, P. (2018). Behavioral and psychological approaches in exercise-based inter-
ventions in severe mental illness. In B. Stubbs & S. Rosenbaum (Eds.), Exercise-based interventions for 
mental illness: Physical activity as part of clinical treatment (pp. 187–207). Elsevier Academic Press., 
doi:10.1016/B978-0-12-812605-9.00010-1

Rosenbaum, S., Hobson-Powell, A., Davison, K., Stanton, R., Craft, L. L., Duncan, M., & Ward, P. B. 
(2018). The role of sport, exercise, and physical activity in closing the life expectancy gap for people 
with mental illness: An international consensus statement by exercise and Sports science Australia, 
American College of Sports medicine, British association of sport and exercise science, and sport and 
exercise science New Zealand. Translational Journal of the American College of Sports Medicine, 3(10), 
72–73. doi:10.1249/TJX.0000000000000061

Rosenbaum, S., Morell, R., Abdel-Baki, A., Ahmadpanah, M., Anilkumar, T. V., Baie, L., Bauman, A., 
Bender, S., Boyan Han, J., Brand, S., Bratland-Sanda, S., Bueno-Antequera, J., Camaz Deslandes, A., 
Carneiro, L., Carraro, A., Castañeda, C. P., Castro Monteiro, F., Chapman, J., Chau, J. Y., & Ward, P. B. 
(2020). Assessing physical activity in people with mental illness: 23-country reliability and validity of 
the simple physical activity questionnaire (SIMPAQ). BMC Psychiatry, 20(1), 108. doi:10.118612888-
020-2473-0 PMID:32143714



137

Active Lifestyle in Schizophrenia
﻿

Rubio, J., & Kane, J. (2022). The pharmacological treatment of schizophrenia: How far have we come? 
Psychiatry and Clinical Neurosciences Reports, 1(2), e13. doi:10.1002/pcn5.13

Scheewe, T. W., Jörg, F., Takken, T., Deenik, J., Vancampfort, D., Backx, F. J. G., & Cahn, W. (2019). 
Low Physical Activity and Cardiorespiratory Fitness in People with Schizophrenia: A Comparison with 
Matched Healthy Controls and Associations With Mental and Physical Health. Frontiers in Psychiatry, 
10, 87. doi:10.3389/fpsyt.2019.00087 PMID:30873051

Schuch, F. B., & Vancampfort, D. (2021). Physical activity, exercise, and mental disorders: It is time 
to move on. Trends in Psychiatry and Psychotherapy, 43(3), 177–184. doi:10.47626/2237-6089-2021-
0237 PMID:33890431

Shrestha, N., Pedisic, Z., Jurakic, D., Biddle, S. J. H., & Parker, A. (2021). Physical activity and sed-
entary behaviour counselling: Attitudes and practices of mental health professionals. PLoS One, 16(7), 
e0254684. doi:10.1371/journal.pone.0254684 PMID:34270611

Simões de Almeida, R., Couto, A., Marques, A., Queirós, C., & Martins, C. (2018). Mobile application 
for self-management in schizophrenia: A pilot study. Journal of Technology in Human Services, 36(4), 
179–190. doi:10.1080/15228835.2018.1483859

Smith, D. J., Langan, J., McLean, G., Guthrie, B., & Mercer, S. W. (2013). Schizophrenia is associated 
with excess multiple physical-health comorbidities but low levels of recorded cardiovascular disease 
in primary care: Cross-sectional study. BMJ Open, 3(4), e002808. doi:10.1136/bmjopen-2013-002808 
PMID:23599376

Soundy, A., Freeman, P., Stubbs, B., Probst, M., Roskell, C., & Vancampfort, D. (2015). The Psychoso-
cial Consequences of Sports Participation for Individuals with Severe Mental Illness: A Metasynthesis 
Review. Advances in Psychiatry, 2015(261642). . doi:10.1155/2015/261642

Soundy, A., Freeman, P., Stubbs, B., Probst, M., & Vancampfort, D. (2014). The value of social support 
to encourage people with schizophrenia to engage in physical activity: An international insight from 
specialist mental health physiotherapists. Journal of Mental Health (Abingdon, England), 23(5), 256–260. 
doi:10.3109/09638237.2014.951481 PMID:25222369

Strassnig, M., Harvey, P., Miller, M., Depp, C., & Granholm, E. (2021). Real world sedentary behavior and 
activity levels in patients with schizophrenia and controls: An ecological momentary assessment study. 
Mental Health and Physical Activity, 20(100364), 100364. Advance online publication. doi:10.1016/j.
mhpa.2020.100364 PMID:34221125

Stubbs, B., Koyanagi, A., Schuch, F., Firth, J., Rosenbaum, S., Gaughran, F., Mugisha, J., & Vancampfort, 
D. (2017). Physical Activity Levels and Psychosis: A Mediation Analysis of Factors Influencing Physical 
Activity Target Achievement Among 204 186 People Across 46 Low- and Middle-Income Countries. 
Schizophrenia Bulletin, 43, 536–545. doi:10.1093chbulbw111 PMID:27562855



138

Active Lifestyle in Schizophrenia
﻿

Stubbs, B., Vancampfort, D., Hallgren, M., Firth, J., Veronese, N., Solmi, M., Brand, S., Cordes, J., Mal-
chow, B., Gerber, M., Schmitt, A., Correll, C. U., De Hert, M., Gaughran, F., Schneider, F., Kinnafick, 
F., Falkai, P., Möller, H.-J., & Kahl, K. G. (2018). EPA guidance on physical activity as a treatment for 
severe mental illness: A meta-review of the evidence and position statement from the European psychiatric 
association (EPA), supported by the international organization of physical therapists in mental health 
(IOPTMH). European Psychiatry, 54, 124–144. doi:10.1016/j.eurpsy.2018.07.004 PMID:30257806

Swora, E., Boberska, M., Kulis, E., Knoll, N., Keller, J., & Luszczynska, A. (2022). Physical Activity, 
Positive and Negative Symptoms of Psychosis, and General Psychopathology among People with Psychotic 
Disorders: A Meta-Analysis. Journal of Clinical Medicine, 11(10), 2719. doi:10.3390/jcm11102719 
PMID:35628845

Teixeira, P. J., Carraça, E. V., Markland, D., Silva, M. N., & Ryan, R. M. (2012). Exercise, physical 
activity, and self-determination theory: A systematic review. The International Journal of Behavioral 
Nutrition and Physical Activity, 9(1), 78. doi:10.1186/1479-5868-9-78 PMID:22726453

Theodorakis, Y., Morres, I., Hassandra, M., & Goudas, M. Tsolaki, M. & Mouzakidis, C. (Eds.) (2021). 
Recommendations on EU Guidelines for the use of Physical Activity on Mental Health. Interactive Liv-
ing for Mental Health Project. ISBN 978-960-89923-5-1.

Thomas, J., Thirlaway, K., Bowes, N., & Meyers, R. (2020). Effects of Combining Physical Activity with 
Psychotherapy on Mental Health and Well-being: A Systematic Review. Journal of Affective Disorders, 
S0165032719329076, 475–485. doi:10.1016/j.jad.2020.01.070 PMID:32090775

Tran, I., Sabol, O., & Mote, J. (2022). The Relationship Between Greenspace Exposure and Psychopa-
thology Symptoms: A Systematic Review. Biological Psychiatry Global Open Science, 2(3), 206–222. 
doi:10.1016/j.bpsgos.2022.01.004 PMID:36325036

van Rijen, D., & ten Hoor, G. A. (2022). A qualitative analysis of facilitators and barriers to physical 
activity among patients with moderate mental disorders. Journal of Public Health (Berlin). Advance 
online publication. doi:10.100710389-022-01720-4 PMID:35668718

Vanasse, A., Courteau, J., Courteau, M., Roy, M.-A., Stip, E., Fleury, M.-J., Lesage, A., & Brodeur, S. 
(2022). Multidimensional analysis of adult patients’ care trajectories before a first diagnosis of schizo-
phrenia. Schizophr, 8(1), 52. doi:10.103841537-022-00256-6 PMID:35854023

Vancampfort, D., Firth, J., Schuch, F. B., Rosenbaum, S., Mugisha, J., Hallgren, M., Probst, M., Ward, 
P. B., Gaughran, F., De Hert, M., Carvalho, A. F., & Stubbs, B. (2017). Sedentary behavior and physical 
activity levels in people with schizophrenia, bipolar disorder and major depressive disorder: A global 
systematic review and meta-analysis. World Psychiatry; Official Journal of the World Psychiatric As-
sociation (WPA), 16(3), 308–315. doi:10.1002/wps.20458 PMID:28941119

Viljoen, M., & Roos, J. L. (2020). Physical exercise and the patient with schizophrenia. Australian Journal 
of General Practice, 49(12), 803–808. doi:10.31128/AJGP-04-20-5384 PMID:33254203

Waller, S., Reupert, A., Ward, B., McCormick, F., & Kidd, S. (2019). Family‐focused recovery: Perspec-
tives from individuals with a mental illness. International Journal of Mental Health Nursing, 28(1), 
247–255. doi:10.1111/inm.12528 PMID:30142231



139

Active Lifestyle in Schizophrenia
﻿

Wei, G. X., Yang, L., Imm, K., Loprinzi, P. D., Smith, L., Zhang, X., & Yu, Q. (2020). Effects of Mind-
Body Exercises on Schizophrenia: A Systematic Review with Meta-Analysis. Frontiers in Psychiatry, 
11, 819. doi:10.3389/fpsyt.2020.00819 PMID:32922321

White, R. L., Babic, M. J., Parker, P. D., Lubans, D. R., Astell-Burt, T., & Lonsdale, C. (2017). Domain-
Specific Physical Activity and Mental Health: A Meta-analysis. American Journal of Preventive Medicine, 
52(5), 653–666. doi:10.1016/j.amepre.2016.12.008 PMID:28153647

WHO. (2018). Global action plan on physical activity 2018–2030: more active people for a healthier 
world. Geneva: World Health Organization.

Xu, Y., Cai, Z., Fang, C., Zheng, J., Shan, J., & Yang, Y. (2022). Impact of aerobic exercise on cognitive 
function in patients with schizophrenia during daily care: A meta-analysis. Psychiatry Research, 312, 
114560. doi:10.1016/j.psychres.2022.114560 PMID:35500333

Yung, A. R., & Firth, J. (2017). How should physical exercise be used in schizophrenia treatment? Expert 
Review of Neurotherapeutics, 17(3), 213–214. doi:10.1080/14737175.2017.1275571 PMID:28001435


