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A B S T R A C T   

Improving health outcomes for people with severe mental illness (SMI) through increased physical activity (PA) 
on a large scale remains an elusive goal. There is promising evidence that increasing levels of PA in people with 
SMI can improve psychological and physical health outcomes. However, SMI is associated with reduced levels of 
physical activity and more sedentary behaviour than is usual in people without SMI. 

Increasing PA and reducing sedentary behaviour among people with SMI is a complex process, as there are 
drivers of these behaviours at the individual, household, community and policy levels. Examples of these include 
the symptoms associated with SMI, poverty, unemployment, social isolation and stigma. Such drivers affect 
opportunities to take part in PA and individuals’ abilities to do so, creating negative reinforcing loops of be-
haviours and health outcomes. 

Most previous approaches to PA for this population have focused largely on individual behaviour change, with 
limited success. To increase levels of PA effectively for people with SMI at scale also requires consideration of the 
wider determinants and complex dynamic drivers of PA behaviour in this population. 

This position paper sets out a rationale and recommendations for the utilisation of whole systems approaches 
to PA in people with SMI and the improvement of physical and psychological outcomes. Such approaches should 
be delivered in conjunction with bespoke, individual-level interventions which address the unique needs of those 
with SMI.   

1. Background 

Mental ill-health affects almost one billion people worldwide, and 
the economic and societal costs equate to around US$1trillion per year 
(The Lancet Global Health, 2020). Severe Mental Ill health (SMI) is 
diagnosed by the presence of a range of severe and debilitating psy-
chological problems that impair an individual’s ability to engage in 
functional (occupational and social) activities (Heller et al., 1997). As no 
standard definition of SMI has been agreed, for the purpose of this 

position paper we adopted a pragmatic definition based on those di-
agnoses that would be included in the UK primary care SMI register 
(schizophrenia or other psychotic disorders, bipolar disorder or 
depression with psychotic features) (British Medical Association, 2008). 

People with SMI are significantly more likely to experience poor 
physical health than the general population and have a reduction in life 
expectancy of 10–20 years (Chesney et al., 2014). Heart, liver and res-
piratory diseases, diabetes and obesity are three to five times more 
common amongst people with SMI than in people without SMI (Correll 
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et al., 2017; Liu et al., 2017; Reilly et al., 2015). This is partly attrib-
utable to smoking, poor diet (Reilly et al., 2015; The World Health Or-
ganization, 2014) and sedentary lifestyles (Vancampfort et al., 2016), 
many individuals with SMI have lower levels of physical activity (PA) 
(Liu et al., 2017; Reilly et al., 2015; The World Health Organization, 
2014; Vancampfort et al., 2016) and increased levels of sedentary 
behaviour than the general population (Schuch et al., 2017; Stubbs 
et al., 2016a, 2016b; Vancampfort et al., 2017b). Increasing PA and 
reducing sedentary behaviour, along with other changes to health risk 
behaviour (e.g., improved diet, cessation of smoking), could reduce the 
mortality gap people with SMI experience by approximately 28% 
(Dregan et al., 2020). 

PA is recommended in the Lancet Psychiatry Commission (Firth 
et al., 2019), in European Psychiatric Association guidance and by the 
International Organisation of Physical Therapists in Mental Health 
(Firth et al., 2019; Stubbs et al., 2018) for the treatment of SMI. The 
Lancet Psychiatry Commission recommends that healthy lifestyle pro-
grammes be integrated into routine mental health care and made 
accessible for all people living with mental illness. 

PA interventions, encompassing the domains of exercise and sport, 
are increasingly popular among people with SMI (Fenton et al., 2017; 
Soundy et al., 2015). PA is a recommended evidence based treatment for 
adults with major depressive disorders (Ravindran et al., 2016) and 
adults with schizophrenia-related disorders. Evidence suggests that PA 
can enhance personal recovery (e.g., reducing psychological distress and 
improving cardiovascular function (Liu et al., 2017; Reilly et al., 2015)), 
social inclusion (Soundy et al., 2012, pp. 3–20) and cognitive func-
tioning (Firth et al., 2017) in people with SMI which may, in turn, 
contribute to better real-world functioning. However, it is important to 
recognise the methodological challenges in complex interventions in 
mental health, such as contamination effect (Magill et al., 2019). 

A previous meta-analysis found that motivational interventions were 
effective for adults with SMI (Romain et al., 2020), however, it failed to 
explore the effects of contexts in which these interventions were deliv-
ered. Furthermore, most of these studies were small in scale; and many 
current interventions designed to engage those with SMI have been 
unsuccessful due to significant documented barriers to uptake even 
when opportunities to be more active are available (Johnstone et al., 
2009). It is here that systems thinking may have something to offer. 

Systems thinking can help to maximise the effectiveness of pro-
grammes (Adam, 2014; Voehl, 2016). It is concerned with understand-
ing how change can occur within complex systems. A complex system is 
defined as a number of heterogeneous interdependent parts that interact 
dynamically (i.e. the rules of interaction may change over time); while 
change in the system occurs in a non-linear fashion (the outputs pro-
duced by a fixed input are not constant but dynamic) (Cilliers, 2002; 
Grant and Hood, 2017). Interactions take place between components of 
the system as well as between the system and its environment (Rivkin & 
Siggelkow, 2007). The system’s environment is a set of components and 
their properties, changes in any of which can either cause or produce 
changes in the system (Ackoff & Emery, 2017). Using a systems 
approach helps to better understand what helps or hinders the success of 
interventions through, amongst other things, identifying aspects in the 
system’s environment that affect impact. 

This paper represents a first step in a comprehensive programme of 
work to examine how the effectiveness of PA interventions for those who 
live with SMI can be maximised through the use of a whole systems 
approach. We argue that this can advance knowledge about, among 
other things: 

a) context-dependent circumstances associated with how PA in-
terventions for those with SMI operate, e.g., the cultural and social 
characteristics of local communities.  

b) drivers of behaviour in the system, e.g., commissioning policies 
which lead to inadequate and unequal access to PA opportunities for 
those with SMI; and,  

c) the key leverage points with which to intervene to increase 
engagement in regular PA among people who live with SMI, e.g., 
policies and processes that inhibit integration of PA into the routine 
treatment of SMI. 

Our discussion focuses on the UK contexts, but the issues identified 
may also be relevant to other health systems. 

2. Definition of a whole systems approach 

A whole systems approach involves the application of systems 
thinking, tools and practices to identify collective action to address 
complex problems (Vancampfort et al., 2013). For the purpose of this 
paper, we have developed a working definition of a whole systems 
approach, using definitions previously used by Clarkson (Clarkson et al., 
2017) and Komashie (Komashie et al., 2021): 

An approach to addressing challenges associated with utilising PA to 
improve physical and psychological health outcomes and personal re-
covery that acknowledges and addresses the multiplicity of interrelated 
and interacting factors which affect PA levels in people who have SMI. 
Such an approach necessitates collaboration between stakeholders from 
different sectors, including healthcare, non for profit and voluntary or-
ganisations to maximise impact. 

3. A whole-systems approach could improve efforts to integrate 
PA into the routine treatment of SMI to improve their physical 
and psychological health outcomes 

Below we look at efforts to integrate PA into the routine treatment of 
SMI through the prism of selected, interconnected (Mingers, 2015) 
principles of systems thinking: 1) multiple factors that exert influence 
over behaviour; 2) PA practices are context-driven; 3) emergence; and 4) 
shared purpose. In the selection of these principles, we adopted an 
inductive approach. We started with the exploration of barriers that 
prevent the increase of PA levels among people with SMI at scale. Then, 
with the use of a systems-thinking lens, we worked towards identifying 
principles that could be used as examples to introduce the reader to the 
applicability and potential usefulness of systems thinking/complex 
systems in consideration of the PA practices of people with SMI. This 
method was informed by previous work, which emphasised the impor-
tance of contexts and complexity in PA practice among people with SMI 
(Machaczek et al., 2018, 2022; Quirk et al., 2020). The discussion below 
demonstrates how the use of systems thinking can embrace this 
complexity to guide efforts to place PA into the mainstream, day-to-day 
practice of those with SMI. The selected principles are not by any means 
exclusive, and they do not cover all concepts of systems thinking.  

1) Multiple factors that exert influence over behaviour 

Low levels of PA among people with SMI are the product of a com-
plex system, involving individual-, organisational-, community- and 
policy-level factors. 

Individual-level influences are biological/physiological, psychological 
and social-economic factors. Examples of the biological and physiological 
factors are: severity of symptoms (Firth et al., 2016), feeling too unwell 
(Fraser et al., 2015), lack of energy (Fraser et al., 2015), co-morbid 
physical-health problems (Firth et al., 2016). Examples of psychologi-
cal factors are: motivational deficiencies, lack of self-confidence, self--
consciousness (Deighton & Addington, 2014), fear/perceptions of 
embarrassment (Fraser et al., 2015), lack of interest, fear of making the 
current condition worse (Deighton & Addington, 2014) and of going 
outdoors (Carpiniello et al., 2013), and uncertainty about what to do 
(Carpiniello et al., 2013). Examples of social-economic factors are: 
educational status and financial constraints (Klingaman et al., 2014). 
The resource-heavy implications of PA maintenance (financial and time 
costs) are more prohibitive for people with low incomes (Farrell et al., 
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2013). 
Organisational contextual features include, for example, obesogenic 

factors in mental-health hospitals such as limited PA facilities, the lack 
of stair access or “culture of sitting” (Gorczynski et al., 2013), or not 
being permitted to leave hospital units (Gorczynski et al., 2013). The 
experiences of health care providers in terms of PA and mental health 
both observed in the people they provide care for and their own personal 
experiences of PA may also influence whether they provide PA promo-
tion for adults with SMI (Gorczynski et al., 2013). 

Beyond individual-level influences, community-level factors also 
affect the PA behaviour of people with SMI. These include cultural, 
ecological, environmental and social factors. Examples of these are: stigma 
(Komashie et al., 2021), social isolation (Linz & Sturm, 2013) and lack of 
social support (Deighton & Addington, 2014). Many people with SMI 
live in socio-economically deprived areas and have limited access to 
local community recreation centres or sports facilities (Firth et al., 2016; 
Crone et al., 2008). In addition, living in densely populated areas and 
perceptions of lack of neighbourhood safety in terms of crime and traffic 
may affect PA participation among those with SMI (Vancampfort et al., 
2013). 

Strong evidence shows the importance of context in shaping health- 
related behaviour (Althoff et al., 2017; Marmot, 2010; Marmot et al., 
2020; Wilkinson & Picket, 2019). Furthermore, individual and contex-
tual barriers co-vary. For example, there is a high prevalence of SMI in 
deprived areas which often contain relatively few resources (Public 
Health England, 2018a, 2018b). A measure that targets an individual’s 
PA choice is unlikely to be effective in an economic environment in 
which the individual has little time or resources for recreational PA. 
Such contextual factors must be addressed in order to help those with 
SMI to increase their PA levels. 

Policy-level influences also affect the ability of people with SMI to 
initiate and maintain regular PA. In the UK, for example, the changes to 
the welfare system that introduced personal independence payments 
and the mandatory re-assessment of people with chronic health condi-
tions and disabilities may have encouraged people who live with con-
ditions such as SMI to withdraw from organised PA. This is due to the 
fear of being assessed as fit for work and therefore the loss of qualifi-
cation to receive disability benefits (Johnson & Spring 2018). 

Interactions between the multitude of factors that affect uptake of PA 
among these people mean that the low levels of PA that result are a 
product of a complex system. According to systems thinking, a change in 
one or more of these components (i.e. individual, community- or policy- 
level factors) leads to a need to balance or reinforce change in other 
areas of the system (Stroh and Joni, 2015), which implies circular rather 
than linear causality (‘feedback’). This way of thinking about change in 
complex behaviours such as the undertaking of PA has been largely 
absent from PA research to date. Instead, experimental research on PA to 
aid recovery of mental health and improve physical health has focused 
almost exclusively on linear cause-and-effect solutions, the individuals, 
and their risk behaviour. 

This failure to embrace the complexity inherent in the PA practice1 of 
those with SMI has led to limited impact at scale. 

Implications for practice: Researchers and policy-makers must become 
comfortable with the complexity that is associated with addressing low 
levels of PA among people with SMI. This means that they must gain a 
better understanding of context and the drivers of behaviour within this 
context for those with SMI.  

2) PA practices are context-driven. 

In line with the openness principle of systems thinking, a system, such 
as the PA interventions for people with SMI, cannot be understood in 

isolation from the context or environment in which it is situated (Haynes 
et al., 2020). A system’s environment is conceptualised as a set of ele-
ments and their relevant properties; these elements are not part of the 
system but a change in any of them can produce a change in the state of 
the system (Ackoff, 1971). It is important to demarcate the system’s 
boundaries or environment, which involves describing a system’s com-
ponents and relations (Stroh, 2015). The first step towards demarcating 
the system’s boundaries is the creation of a model of interacting de-
terminants of actions that can be employed across the system (in-
terventions), which are based on a deep understanding of context. This 
requires the utilisation of techniques such as system mapping to ensure 
the provision of effective solutions that involve key stakeholders. One 
aim of system mapping is to answer a ‘focusing question’, e.g., ‘why, 
often despite our best efforts, have we been unable to achieve a certain 
goal or solve a particular problem?’ (Stroh, 2015, p.84). 

The importance of context in efforts to increase PA levels among 
people with SMI has been previously described (Carney et al., 2016; 
Machaczek et al., 2022; McKeon et al., 2022; Romain & Bernard, 2018). 
However, current interventional approaches to PA to improve mental 
and physical health have largely decontextualised the PA practices of 
those with SMI. Furthermore, insufficient attempts are made to delin-
eate how aspects outside the programmes’ boundaries might enhance or 
hinder the success of the programmes. 

A further weakness of current approaches to PA that are aimed to 
improve mental and physical health outcomes is the lack of attention 
paid to biosocial interactions (Clarke and Adamson, 2021a). These in-
teractions are those that occur between biological and social factors 
(Marmot et al., 2020), and their influence may contribute to efforts to 
increase levels of PA in this clinical population and affect the effec-
tiveness of PA programmes. 

Physical activity norms, including preferences for attitudes, body 
shapes and identities also remain largely unaddressed in PA in-
terventions that are aimed to aid mental health recovery (Clarke and 
Adamson, 2021b). Such norms may create stigmatising social environ-
ments that are not conducive to exercising and that trigger feelings of 
shame, inadequacy, and helplessness among those with mental ill 
health. Also, discourses within exercise promotion that use discrimina-
tory language such as able-ist or mentalist phrases, put participants at 
risk of discrimination (Clarke and Adamson, 2021a). 

The recognition that PA practices are context-driven has pragmatic 
consequences and underscores the importance of gaining an insight into 
how contexts can worsen or enhance PA practice among people living 
with SMI. 

Adoption of a systems-thinking approach to ‘wicked problems’ such 
as the promotion of PA (Finegood et al., 2010) could improve under-
standing of how to create the conditions within which people with SMI 
might find engagement in and maintenance of PA easier. 

‘Zooming out’ or looking at the big picture is part of a whole-systems 
approach, one that facilitates the gaining of insight into how aspects 
outside of a programme’s boundaries may affect its effectiveness. Ripple 
effect mapping technique (REM), (Nobles et al., 2021, pp. 1–23), for 
example, allows the identification of other interventions, policies, 
norms, structures and patterns in the broader system, in order to 
consider values, perspectives and interrelationships that may impact, in 
this case, programmes to increase PA levels among people with SMI. 
This enables the identification of leverage points (Stroh and Joni, 2015), 
which represents places to ‘intervene’ in the system to enable greater 
impact and which provide insights into why the impact of intervention 
varies and whether it can be sustained and successfully translated to 
other contexts and locations. For a highly relevant example of the use of 
REM to facilitate systems approaches in the context of public health 
interventions please see Nobles et al. (Nobles et al., 2022). 

Furthermore, efforts should be made to ensure programmes that 
utilise whole-systems approaches to increase PA levels at population 
levels, (e.g. legal strategies (Nau et al., 2021)), are inclusive of people 
with SMI. 

1 Practice is defined as a person’s routine activity, which is a combination of 
components such as skills, locations and timing (81). 

K.K. Machaczek et al.                                                                                                                                                                                                                         



Mental Health and Physical Activity 23 (2022) 100480

4

Implications for practice: PA programmes need to be examined as a 
component of the wider system or context within which they operate, to 
identify and change – or find ways to overcome – aspects of the pro-
gramme’s context which may affect its potential to effect change in PA 
practices.  

3) Emergence 

A central theme of systems thinking is that the behaviour of objects 
and people cannot be reduced to the characteristics of its parts (Mingers, 
2015). The utilisation of systems theory includes examination of how all 
the components (systems) come together to produce the whole (complex 
system) and of how this eventually results in an outcome that none of 
these components could have produced on their own with no change to 
their environment (emergent properties). In other words, the activity of 
the whole is more than the sum of the activities of the individual com-
ponents within the system. In addition, the properties of the whole, 
named emergent properties, cannot be reduced to the sum of the prop-
erties of individual components because, while they are possessed by the 
whole, they are not possessed by its components (‘anti-reductionism’) 
(Mingers, 2015). In a social context, a crowd develops emergent prop-
erties of behaviour that cannot be understood in terms of the behaviour 
of individuals – the crowd itself creates behaviours such as, for example, 
surging forward. 

Comprehension of systems and the principles of emergence involves 
interconnected thinking that draws in perceptions of the world, prob-
lems and interventions as a dynamic, complex and interrelated 
agglomeration of relationships and feedback loops (interconnectivity) 
(Ackoff & Emery, 2017; Stroh, 2015). It requires a shift in mindset, from 
linear cause and effect to the concept of emergence, in which the con-
nectivity and multiplicity of relatively simple interactions among indi-
vidual components results in complex systems (Pentecost et al., 2015), 
to understand the problems and to address them. For example, that some 
people with SMI do not follow a healthy regime that is recommended by 
a healthcare professional may not be explained by their lack of knowl-
edge of the importance of the regime. 

A shift of perception from entities to relationships is required; hence, 
this approach highlights the importance of connections as it rejects 
disciplinary boundaries (Stroh, 2015). It also highlights the importance 
of finding context-specific, local solutions, as opposed to searching for 
global rules that govern the system. This is particularly pertinent to the 
unmet needs of people with SMI. 

Finally, this approach underscores the importance of adopting phil-
osophical traditions that are compatible with systems thinking, such as 
critical realism. 

Implications for practice: interventions that are designed to increase 
PA levels among people with SMI require building multidisciplinary 
partnerships and local solutions. Research into ways to increase PA 
levels among people with SMI at scale requires philosophical approaches 
that are compatible with systems thinking.  

4) Shared purpose 

Systems thinking begins with “a particular phenomenon to be 
explained or purpose to be achieved” (Mingers, 2015) p. 120. A clear, 
shared purpose (Ackoff & Emery, 2017) would be necessary to unite 
stakeholders from different backgrounds and sectors, including health-
care, non for profit and voluntary organisations, to enable everyone 
from different parts of the system to move in the same direction to 
maximise impact. Shared understanding and appreciation of challenges 
and opportunities faced by partner organisations will strengthen the 
collaborative working that is essential to enact change. The shared 
purpose would require continual renegotiation as, for example, in local 
authorities or in health care trusts organisational boundaries shift, staff 
are reallocated, and services respond to changes in their environments. 

This way of thinking allows to overcome fragmentation inherent in 

care provision, including mental and physical care or preventative and 
curative services. It can therefore offer solutions for local partners to 
work together to develop programmes that span public health and 
clinical models. These organisations may provide relevant infrastructure 
(e.g., facilities) (Pentecost et al., 2015) and appropriately trained staff 
(Crone et al., 2008) to support the initiation of and sustained partici-
pation in PA among people with SMI. 

An element of such work would involve understanding how eco-
nomic and political agendas may affect choices and decisions that key 
stakeholders make. It would also necessitate the establishment of ways 
in which partners can work together to support collaborative working, 
including a model of information flow between partner organisations. 

Collaborative working needs to be facilitated in such a way that each 
partner can clearly see:  

• the connections between what they do, and other parts of the system;  
• how what they do affects the ability of people with SMI to start and 

sustain greater levels of PA, in the short- and long-term; 
• and the benefits of working together – i.e., how working collabora-

tively as opposed to in silos (KlepacPogrmilovic et al., 2021; 
Martín-Borràs et al., 2018) can benefit them, organisations they work 
for, those with SMI, communities, and the health of the population. 

Most importantly, this collaborative would have to be carried out 
with people affected by SMI (including those with lived experience, their 
families and those providing support to people with SMI) and other key 
stakeholders (Rütten et al., 2019). Understanding context is only 
possible if we ensure that the unique needs of individuals with SMI are 
central to intervention development. Many people with SMI understand 
how their challenges could be addressed but do not have the authority, 
permission or resources to enact change. This means that co-production 
is an essential part of ’how’ systems approaches should be delivered. 

Co-production, known as “a relationship where professionals and 
citizens share power to plan and deliver support together, recognising 
that both partners have vital contributions to make in order to improve 
quality of life for people and communities.” p. 3 (Slay & Stephens, 
2013), presents an opportunity for those with SMI to produce initiatives 
with others as equal contributors. It offers methods and mindsets which 
reduce power imbalance between people with lived experience and 
others. These methods and mindsets facilitate a shift of power towards 
people with lived experience and help them to feel supported to 
co-produce solutions that address their needs and reduce inequalities 
regarding access to, and utilisation of, PA interventions. 

Implications for practice: The whole systems approach requires a 
cross-sector approach and action at both individual and organisational 
levels to create a model of interacting determinants of PA behaviours. 
This approach is most likely to be effective if it takes into account 
contextual factors such as culture. It is also more likely to work if it is co- 
produced with people affected by SMI. Working together with these 
clinical populations would require accounting for the nature of SMI 
(typically, recurrent and relapsing), and SMI-specific barriers to 
participation. 

3.1. Ambition: creating sustainable, long-term solutions 

The use of systems thinking implies an ambition to create sustain-
able, long-term solutions to chronic problems has particular pertinence 
to PA practice among those with SMI. Commitment to bringing about 
long-term change requires understanding the short- and long-term 
consequences of actions. In the context of PA practice such commit-
ment requires distinguishing between factors and mechanisms linked to 
initiation and those linked to maintenance of physical activity among 
people with SMI. This is important, since initiation of PA is necessary but 
not sufficient for long-term health improvement. 

Research on PA and mental health has not paid enough attention to 
maintenance; to effect long-term health improvement, PA needs to be 

K.K. Machaczek et al.                                                                                                                                                                                                                         



Mental Health and Physical Activity 23 (2022) 100480

5

undertaken regularly, over an extended period. The maintenance of 
regular PA may depend on factors different to those affecting initiation; 
these will include the experience of physical activities themselves, 
values/ethos and the perceived benefits and contextual factors such as 
the social context, the continuity of policy and local geography (Kas-
savou et al., 2014; Norman et al., 1996). Consistent engagement in PA of 
those with SMI can be challenging. For example, people may disappear 
and resurface as their situation allows. 

Flexible and less structured interventions (Every-Palmer et al., 2018) 
are likely to: i) be more appealing to this group, and ii) facilitate PA 
maintenance. For example, individuals might be allowed to drop in and 
out of PA interventions should their SMI symptoms fluctuate and those 
dropping out could be offered encouragement to drop back in. This 
would account for the cyclical nature of the condition and hence, 
improve PA adherence. 

Implications for practice: A whole systems approach is required to 
address the key issue of long-term maintenance of PA. The support for 
PA uptake and maintenance should be tailored to meet the unique needs 
of individuals with SMI. 

4. Future research 

Research studies are warranted to develop and integrate systems 
approach into current efforts to increase PA levels among people with 
SMI. Such efforts could start with stakeholder mapping exercises and 
demarcation of the system’s boundaries or environment at local levels. 

5. Conclusion 

This paper sets out a rationale and some specific recommendations 
for utilising whole systems approaches to PA in SMI to improve mental 
and physical health outcomes. We believe that such approaches need to 
be delivered in conjunction with bespoke, individual-level interventions 
which address the unique needs of those with SMI. The next steps are to 
find effective ways to integrate systems thinking into the management of 
SMI and to apply these principles in the development and imple-
mentation of future interventions to support people with SMI improve 
their health and wellbeing through physical activity. 
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