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SUMMARY

Background: The purpose of this review was to consider the impact of being introduced to a sport and sport participation on (a)
weight loss and psychiatric symptoms, (b) any other health benefits in people with schizophrenia, supported by quantitative and
qualitative findings.

Subject and methods: A systematic review in accordance with the PRISMA statement was conducted. Searches were undertaken
in January 2014. Articles were eligible that (1) considered the effect (quantitative studies) and experience (qualitative and case
studies) of either; being introduced to a ‘sport’ or undertaking a sport activity, (2) included >85% of patients diagnosed with
schizophrenia or schizo-affective spectrum disorders according to recognised criteria.

Results: A total of 10 studies including 5 trials (2*pre-experimental, 2*controlled trials, 1*randomised control trial), 2
qualitative studies and 3 case studies were included (n=185). Two out of 3 studies that considered weight as an outcome measure
reported significant reductions in weight and psychiatric symptoms following sports participation. The mean reduction in body mass
index (BMI) ranged from -0.7kg.m’ (p<0.001) following 12 weeks of basketball to -1.33 kg.m’ (p<0.001) after 12-weeks of soccer.
The mean reduction in the Positive and Negative Symptoms score ranged from 2.4 points (F=-19.0, p<0.001) following 12 weeks of
basketball to 7.4 points (t=-5.0, p<0.001) following a 40 week programme of horse riding. A range of secondary health and
wellbeing outcomes identified some significant results. Qualitative findings showed that participants had positive experiences from
participating in Sports.

Conclusions: Sport participation may result in reduced BMI and psychiatric symptoms in patients with schizophrenia. Sport has
the potential to improve an individual’s quality of life through providing a meaningful normalizing activity that leads to achievement,
success and satisfaction. Well-designed randomised controlled trials are required to fully determine the health effects of sports

participation in schizophrenia.
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INTRODUCTION

There is irrefutable evidence that physical health of
individuals with schizophrenia is considerably worse
compared to the general population (De Hert et al. 2009,
McNamee et al. 2013). A major contributory factor to
this is lifestyle behaviour of these individuals (De Hert
et al. 2011). This includes high levels of sedentary beha-
viour demonstrated by individuals with schizophrenia.
For example, only a small number of individuals with
schizophrenia meet the current recommendations for
physical activity (Soundy et al. 2013). It is recommen-
ded to accumulate at least 150 minutes a week of
moderate-intensity physical activity (Vancampfort et al.
2012). In addition, overweight and obese individuals
with schizophrenia are recommended to increase the mi-
nutes of moderate physical activity to 200-300 minutes
a week and introduce a dietary and behavior component
to enhance weight loss (Faulkner et al. 2003).

Recently a number of studies and reviews have con-
sidered the influence of physical activity in patients with
schizophrenia (Ellis et al. 2007, Gorczynski & Faulkner

2010, Holley et al. 2011, Soundy et al. 2014, Vancamp-
fort et al. 2009, Vancampfort et al. 2012, Vancampfort
et al. 2014). The most cited benefits are around physical
health, focused mainly on weight, but also include
benefits on an individual’s positive and negative symp-
toms, quality of life and general well-being. Recent
qualitative literature (Soundy et al. 2014) identified
broader benefits including a positive influence of
physical activity on individual’s confidence and self-
efficacy in the context of broader engagement and
interaction. However, these articles have primarily
focused on exercise therapy defined as physical activity
that is planned, structured, repetitive, and purposive in
the sense that improvement or maintenance of one or
more components of physical fitness is an objective
(Caspersen et al. 1985).

More creative ways to encourage physical activity
are needed in order to accrue the well-established health
benefits. Sport participation may allow individuals with
schizophrenia to achieve or make significant steps
towards the current physical activity recommendations
(Vancampfort et al. 2012). Sport participation can be
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considered as a particular type of leisure time physical
activity (Howley 2001). The definition of how a sport
should be defined includes: physical activities including
an element of competition (Australian Sports Com-
mission 2014, Khan et al. 2012, Council of Europe
2001), combined with a set of rules or expectations by
which participation is governed to ensure fair com-
petition is undertaken (Khan et al. 2012, Council of
Europe 2001), involving activities that either require (a)
an expression of physical skill (Australian Sports
Commission 2014) or (b) an ability to improve physical
fitness and mental well-being (Council of Europe 2001).

Sport participation is associated with distinct aspects
which may foster and enable greater levels of physical
activity. For instance, playing a sport is associated with
a strong sense of identity, social confidence, social
support and a sense of belonging (Corretti et al. 2011,
Soundy et al. 2012). By developing a sense of identity,
social confidence and belonging, individuals with
schizophrenia can increase the levels of motivation and
adherence to the sport and other physical activities and
feel less vulnerable to the psychosocial barriers the
prevent participation (Soundy et al. 2012). In this way it
can be considered as developing key aspects which
promote recovery as well as minimising aspects which
challenge an individual’s recovery (Soundy et al. in
press). Further to this, sport participation may be parti-
cularly appealing to people with severe mental illness
who have a history of sport participation.

There are good reasons to believe that sport partici-
pation may have multiple benefits for an individual’s
bio-psychosocial health (including physical health e.g.,
weight or hypertension, psychological health e.g., physi-
cal activity self-efficacy and social health e.g., benefits
of a ‘normalised’ social experience) and have an impor-
tant role in psychiatric rehabilitation. For instance, in
the general population the International Olympic Com-
mittee consensus highlights a wealth of bio-psycho-
social benefits of sport participation (Mountjoy et al.
2010) supported by recent reviews on particular sports
which illustrate similar findings supporting the benefit
to an individual’s bio-psychosocial health (Krustrup et
al. 2010).

Only one previous review was found focusing on
sport participation in individuals with schizophrenia
(Langle et al. 1999). The review identified that sport
improved social interaction, the ability to organise time
and leisure activities as well as self-esteem, body
awareness, and overall physical activity participation.
Nevertheless, the authors concluded that much more
research on the health benefits of sport participation in
individuals with schizophrenia was needed. There are
several other reasons for an additional review to be
conducted; first, the date of the last search was in 1998
and an updated review is required. Second, changes in
policy for psychiatric treatment, access to sport and uti-
lisation of sport have been recently highlighted (Corretti
et al. 2011). Third, the methodological assessment of
the quality of the studies is required as part of a

systematic review process. Finally, focus on primary
and secondary outcome measures are needed to consider
the quantifiable benefits of sport participation. Thus,
since there is the potential for sport participation to have
a positive effect on the physical and psychosocial health
and well being of people with severe mental illness, a
systematic review is required to synthesis the available
evidence for rehabilitation clinicians.

The aim of this review was to investigate if the
introduction to, and participation in sport can (a) reduce
weight or body mass index (BMI) and psychiatric symp-
toms and (b) have a positive influence on other health
parameters in individuals with schizophrenia. In addition,
any harm from sport participation, as well as subjective
experiences from individuals will be identified.

SUBJECTS AND METHODS

This review was guided by Cochrane review proce-
dures (Higgins & Green 2011) and is reported in-line
with the PRISMA statement (Moher et al. 2009) (Figure
1). Studies were considered eligible if they included the
following information.

Subjects

Studies were included if >85% of patients had been
diagnosed with schizophrenia spectrum disorder accor-
ding to recognised diagnostics (e.g. American Psychia-
tric Association 2000, American Psychiatric Association
2013, or the International Classification of Diseases
World Health Organization 1993). Alternatively, studies
were included where data from individuals with schizo-
phrenia could be extracted separately from patients with
other diagnoses.

Interventions or experiences

Studies were only included if they focused on either:
(a) initiating or engaging in a physical activity meeting
our definition of ‘sport’; this was important as indivi-
duals with schizophrenia would likely need a ‘bridging’
experience (an experience designed to enhance initiation
of, and adherence to the sport, which uses different
functional and structural domains of social support; see
Soundy et al. (2014) for a definition of domain types)
before being engaged in the common application of a
sport, for instance, a negative experience of competition
can have detrimental effects (Leutwyler et al. 2012,
Soundy et al. 2012) or (b) undertaking sport partici-
pation with a competitive element. Thus, studies were
required to have undertaken an intervention or expe-
rience that could be identified as a ‘sport’ according to
our definition (see above). Finally, in order to capture a
range of different sports, we included sports defined by
the Olympic Committee (2014) and that are undertaken
within the Olympics Games. The use and consideration
of virtual experiences were included only if they used a
sport according to the Olympic definition.
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Figure 1. A PRISMA diagram for the study

Comparisons

There was no restriction on the use of a comparison
group; all comparator groups (e.g., control, alternative
form of physical activity) were included.

Outcomes

The primary outcomes of interest included (a) chan-
ge in mean weight (KG), BMI, and/or waist circum-
ference (WC) and (b) change in psychiatric symptoms
using a recognised measure (e.g. the positive and
negative syndrome scale (PANSS), the Brief Psychiatric
Rating Scale (BPRS) or the Scale for the Assessment of
Negative Symptoms (SANS)). Secondary outcomes of
interest were: adherence to sessions across the study
duration, self-efficacy, self-esteem, blood chemistries,
steps undertaken and duration of physical activity, trust
and co-operation with staff associated with the sport,
qualitative reports of experiences and effects of sports
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participation. Due to the anticipated paucity and
heterogeneity of studies we did not contemplate a meta-
analysis. Therefore, the results are presented in a
thematic synthesis to highlight the outcomes/ themes of
interest.

Study Designs

We included studies of any design, including inter-
ventional studies (experimental, quasi-experimental and
pre-experimental), observational and case studies, and
also qualitative research considering the individuals’
experiences of sports participation.

Exclusion criteria

Studies were excluded if they (a) were not published
in a peer reviewed journal, (b) were not written in
English (c) did not include a sport according to our
definition.
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Search Strategy

Searches were conducted in major electronic data-
bases including Amed, Pubmed, SportsDiscus, Cinahl
plus, and the Cochrane Library. In addition, searches
were conducted in Google Scholar and ScienceDirect.
This was supplemented by (a) hand searches of relevant
journals, (b) checking reference lists of included artic-
les, and (c) assessing existing and recent summaries of
evidence from similar and related topics. The key search
terms included: sport OR physical activity OR exercise
AND schizophrenia OR schizo-affective disorder.

Study Selection

One expert (AS) searched for information sources
independently, and applied the eligibility criteria. When
it was not clear if a study was eligible from the title and
abstract, a full text of the study was retrieved. A second
reviewer (BS) was available for mediation.

Data collection, risk of bias,
and summary measures

Data extraction was conducted by one author (AS),
using a standardised form. Extracted data included: de-
sign, characteristics of participants (age, gender, diagno-
sis, setting), details of the intervention and outcome
measures/experiences, assessments, and main results. In
addition, the approaches and results from qualitative
findings were extracted.

The internal validity of each trial was assessed by
one author (AS) using the Cochrane risk of bias assess-
ment tool (Higgins et al. 2011). We documented each
‘risk of bias’ separately. The trustworthiness of the
qualitative studies was documented using the conso-
lidated criteria for reporting qualitative research
(COREQ) critical appraisal tool (Tong et al. 2007) and
finally the case studies were assessed using a 10-point
check list developed from the work of Crombie (1996).

RESULTS

Study selection

In total, 10 studies met the inclusion criteria, inclu-
ding 5 trials (Battaglia et al. 2013, Cerino et al. 2011,
Kelley et al. 1997, Takahashi et al. 2012, Warren et al.
2011) from 3 countries, 2 qualitative studies (Carter-
Morris & Faulkner 2003, Clark et al. 1991) from 2
countries, and 3 case studies (Carless 2008, Carless &
Douglas 2008, Iancu et al. 2004) from 2 countries.

Study characteristics

A total of 185 participants were represented across
the included studies. Only 8 studies provided details on
gender, establishing that over three quarters of partici-
pants were male (65/82, 79.3%). The mean age range
across the studies was 30-59 years. Of the 5 trials, one

was a randomised control trial (Battaglia et al. 2013),
two were controlled trials (Kelley et al. 1997, Takahashi
et al. 2012) and two were pre-experimental studies
(Cerino et al. 2011, Warren et al. 2011). The qualitative
studies were both underpinned by a phenomenological
approach (Carter-Morris & Faulkner 2003, Clark et al.
1991). One case study used an ethnographic approach
(Carless 2008), one used interpretive interactionism
(Carless & Douglas 2008), and one did not detail this
information (Iancu et al. 2004).

A variety of sports experiences and intervention
strategies were employed. Three studies focused on
soccer (Battaglia et al. 2013, Carless & Douglas 2008,
Carter-Morris & Faulkner 2003). Others included horse
riding (Cerino et al. 2011), climbing within an outdoors
sports recreation programme (Kelley et al. 1997),
basketball (Takahashi et al. 2012), canoeing (Clark et al.
1991), and running (Warren et al. 2011, Carless 2008).
The interventions were mostly well supported by health
care professionals and exercise/sports professionals.
Full details of these interventions can be seen in Table
1. Three trials reported data on weight or body mass
index (Battaglia et al. 2013, Takahashi et al. 2012,
Warren et al. 2011), and 3 reported data on psychiatric
symptoms including the PANSS (N=2) (Cerino et al.
2011, Takahashi et al. 2012) and the BPRS (N=2)
(Cerino et al. 2011, Warren et al. 2011). See Table 1 for
full details of outcome measures.

Risk of bias within trials

Table 2 provides a summary of bias within studies.
Four out of the 5 studies accumulated at least 4/6 com-
ponents of bias. Thus, it can be stated that the overall
risk of bias affecting the current studies could be
considered as high.

Risk of bias across trials

Table 2 provides a summary of bias across studies.
Selection bias was the most frequently reported with no
trial reporting allocation concealment. Detection and
performance bias were considered high for 3/5 studies
(Cerino et al. 2011, Takahashi et al. 2012, Warren et al.
2011). The main other types of bias included the lack of
registered study protocols prior to the research taking
place, and no study undertook a power calculation.

Appraisal of qualitative data and case studies

The COREQ is assessed over 3 domains (only nega-
tive marks are highlighted within the text). Domain 1
considers the research team and reflexivity. Clark et al.
(1991) scored 5/8, whereas Carter-Morris and Faulkner
(2003) scored 1/8. Clark et al. (1991) provided a limited
description of the research team, characteristics of
researchers and relationship to participants. Domain 2
considers study design. Both studies scored a similar
mark with the study by Clark et al. (1991) scoring 7/14
and the study by Carter-Morris and Faulkner (2003)
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Table 2. Summary assessment of the overall risk of bias

Components of risk of
Summary

Trial* bias/key risk criteria within trial Comments on high risk components
1 2 3 4

Battaglia L H L U L H H=2 Attrition bias: researchers identified that two individuals were

et al. L=3 excluded from the treatment group but then state; “instead,

(2013) U=1 three patients of the CG (control group) were not subjected to
a second assessment” (pp. 579)

Other bias: no protocol was registered prior to the study taking
place. There was multiple testing with no adjustment made to
the significance level.

Cerino H H H U L H H=4 Selection bias: no randomisation and no allocation

et al. L=1 concealment were undertaken.

(2011) U=1 Detection/Performance bias: no blinding was undertaken.
Other bias: no protocol was registered prior to the study taking
place. Multiple t-tests were undertaken with no adjustment to
significance level.

Kelley H H H H L H H=5 Selection bias: no randomisation and no allocation

et al. L=1 concealment were undertaken.

(1997) U=0 Detection/ Performance bias: no blinding was undertaken.
Attrition bias: it was not clear how many dropped out and
some of the control group were drawn for individuals who
dropped out.

Other bias: there was no protocol registered prior to the study
taking place.

Takhashi H H H L L H H=4 Selection bias: no randomisation and no concealment

et al. L=2 Detection/Performance bias: no blinding was undertaken.

(2012) U=0 Other bias: there was no protocol registered prior to the study
taking place.

Warren H H H L L H H=4 Selection bias: no randomisation and no allocation

et al. L=2 concealment were undertaken.

(2011) U=0 Detection/Performance bias: no blinding was undertaken.

Other bias: there was no protocol registered prior to the study
taking place.

*Trial denoted by first author. Risk of bias criteria: 1, selection bias= random sequence generation; 2, selection bias=
allocation concealment; 3, detection/performance bias= blinding of personnel, assessors and participants; 4, attrition bias=
incomplete outcome data; 5, reporting bias= short-term selective outcome reporting; 6, other bias= potential threats to

validity e.g., consideration of a protocol.
Levels of risk of bias: H - high risk of bias; U - unclear risk

scoring 6/14. Similar problems were found including not
detailing the location of data collection and presence of
others or contextual detail, not providing an interview
guide, not using field notes for analysis and not consi-
dering the saturation of themes. Domain 3 considers
analysis and findings. Both studies scored similarly with
Clark et al. (1991) scoring 5/9 and Carter-Morris &
Faulkner (2003) scoring 3/9. The main problems for
both studies included a lack of the following aspects of
analysis: a coding tree, details about derivation of
themes and detail of minor themes.

The critical appraisal tool for the case studies sho-
wed that the two studies performed well (Carless 2008,
Carless & Douglas 2008), with the only limitation iden-
tified as the need for more than one individual to act in a
critical way to support the analysis. This was also a
possible weakness for the study of lancu et al. (2004),
but this study had two more limitations (the methods for
collecting data were not clearly described, and details of

of bias; L - low risk of bias

reflexivity were not provided), creating 3 negative
points out of 10.

Primary Outcomes

BMI, weight and waist circumference

Two studies reported significant reductions in body
weight following a 12-week sport intervention. Taka-
hashi et al. (2012) reported a BMI mean reduction of -
0.7 kgm2 (t=3.8, p<0.001) following 12 weeks of
basketball, whereas Battaglia et al. (2013) reported a
reduction of BMI of -1.33 kg.m2 (p<0.001) after 12-
weeks of soccer in addition to a mean reduction in body
weight of -3.55kg (p<0.001). One study (Warren et al.
2011) reported non-significant changes across time in
weight (median difference increase 0.7kg; IQR:-0.5-
3.9kgs), BMI (median difference increase of 0.8kg.m2,
IQR: 1.6), and WC (mean difference decrease of -
0.1cm) across a 10-week walking and running exercise.
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Schizophrenia symptom severity (PANSS, BPRS,
SANS, Clinical Global Impression)

Two studies that applied PANSS reported an impro-
vement in mental health-related symptoms. Takahashi et
al. (2012) reported the benefits of a 12-week basketball
training programme and identified a reduction of the
total score of 2.4 points (F=-19.0, p<0.001). Cerino et al.
(2011) reported a reduction of 7.4 points (t=-5.0,
p<0.001) following a 40 week programme of horse
riding, as well as a mean total reduction of 16 points on
the BPRS (t=-6.596, p<0.001). However, Warren et al.
(2011) reported no significant pre-post change on the
BPRS (p=0.19), SANS (p=0.37), or on Clinical Global
Impression (p=0.19) following 10 weeks of brisk wal-
king/running. Kelley et al. (1997) reported a decrease in
depression and anxiety (F=5.0, p<0.03) and improve-
ment in locus of control across examined groups
(F=31.1, p<0.001).

Secondary Qutcomes

Attendance and adherence

Two studies reported on adherence to sports partici-
pation (Kelley et al. 1997, Warren et al. 2011). Kelley et
al. (1997) identified that the average attendance for an
outdoors sports recreation programme was 6 individuals
each day out of a possible 8-12 individuals for each
group. However a range of between 2 and 10 was
apparent. Warren et al. (2011) identified that a total of
14 (82%) participated in training sessions and comple-
ted the 5k race.

Physical performance

Battaglia et al. (2013) reported a significant improve-
ment across time in a 30 meter sprint run test, as well as a
significant improvement in a slalom run course (both at
p<0.01). Warren et al. (2011) demonstrated a mean
increase in the duration of walking/jogging (r=0.75,
¥*=163, p<0.001) as well as an increase in the number
of steps undertaken (r=0.31, x*=38, p<0.001).

Self-efficacy and self-esteem

Kelley et al. (1997) reported significant improve-
ment in both self-esteem and self-efficacy (F=6.6,
p<0.01).

Quality of life

Battaglia et al. (2013) measured a physical and men-
tal component summary of the SF-12. Both components
showed significant (p<0.001) improvements, compared
to controls, 12 weeks after the intervention, equating to
an improvement on average of 10.5% and 10.8% on the
physical and mental component score respectively.

Other physiological measures

One study (Warren et al. 2011) investigated a range
of physiological measures following sports partici-
pation. However, no significant changes were identified
for blood chemistries, including fasting lipids, fasting
glucose, blood pressure, and respiratory rate.

10

Qualitative synthesis of qualitative and case studies

The qualitative thematic analysis utilising 2 qualita-
tive studies identified: (1) the importance of sport in
providing a sense of achievement and pride for indivi-
duals (Iancu et al. 2004), (2) that physical activity was
associated with meaning in participants’ lives, success,
and satisfaction (Carless 2008, Carless & Douglas 2008),
(3) that individuals described a sense of belonging and
enhanced social interaction, which can in turn act as a
‘normalising’ activity for individuals (Carter-Morris &
Faulkner 2003, Clark et al. 1991), and (4) for those who
have been previously engaged in a particular sport, there
was evidence that it can help create or provide access to a
more positive athletic identity (Carless 2008, Carless &
Douglas 2008, Carter-Morris & Faulkner 2003). However,
it should be noted that the competitive element, experience
of failure and requirement of skills could produce nega-
tive reactions to the sports participation (Iancu et al. 2004).

DISCUSSION

This is the first systematic review to our knowledge
to investigate the effect and experiences of sport partici-
pation among individuals with schizophrenia. Ten stu-
dies are examined within this review, including a total
of 185 people with schizophrenia. The findings showed
that participation in sport may result in a small decrease
in weight/ BMI, and in improvement in positive and
negative symptoms of schizophrenia. It is also found
that sports participation is associated with a range of
wider health benefits, and is described as enjoyable by
individuals with schizophrenia. This review extends the
previous review made by Langle et al. (1999), by up-
dating it, providing a methodological quality appraisal
of the research, and by identifying specific findings
relating to the utilised outcome measures.

Benefits on physical health

The current review suggests that sport participation
provides a benefit on the weight of individuals with
schizophrenia, with 2 out of 3 studies reporting signi-
ficant reductions. This is an important finding and sup-
ports the suggestion that sport, as a form of physical
activity, can aid individuals in achieving weight loss at a
level possibly comparable to structured weight manage-
ment programmes (Faulkner et al. 2003). Furthermore,
it is likely that sports participation provides individuals
with a way to accumulate the recommended levels of
moderate and vigorous physical activity (Vancampfort
et al. 2012). It is likely that further participation benefits
certain aspects of fitness and performance; this is sup-
ported by a previous review which also highlights other
potential gains in an individual’s brain volumes and in
particular in the hippocampus (Vancampfort et al. 2014).
Improved performance likely enhances (for instance enjoy-
ment, ability to engage) the experience of participation in
that activity, as well as in other physical activities.
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Benefits on mental health

Two out of 3 trials reported decreased psychiatric
symptoms during sports participation. A decrease in
mental health-related symptoms has been noted pre-
viously, for instance decrease in anxiety (Siile 1987).
Given the beneficial results on the psychopathological
symptoms of individuals from two studies, it is
important that further well designed studies consider
this in more detail.

An increase in self-confidence (Siile 1987), self-
esteem and self-efficacy (Corretti et al. 2011) have been
previously documented as outcomes of sport participa-
tion and, based on the current review, appear to be
directly enhanced through sport participation. Further
research of these important concepts is clearly indicated.
Moreover, for those who enjoyed sport, participation
provides a potential to develop a positive identity, which
may be central to health psychology changes for indi-
viduals (Soundy et al. 2012). In addition, it is possible
that sports participation can influence an individual’s
quality of life, providing individuals with an important
sense of belonging and unity with others. For some
individuals, sport was identified as providing a sense of
meaning and purpose in their lives, supporting the
development of hope. This reflects the ability of
physical activity to provide ‘transcending’ benefits for
the individuals with schizophrenia (Soundy et al. 2014),
for instance confidence gained from social interactions
during sports participation can have a positive impact on
broader social interactions in different situations.

Clearly, there is potential for a range of benefits to
be ascertained from sports participation in people with
schizophrenia. However, it is important to recognise
that participation in sport can also be associated with
negative outcomes such as addiction (Lorente et al.
2004) and injuries (Doolan et al. 2012). The current
review identified that there is a potential for the compe-
titive element to cause some psychological harm to par-
ticipants (Iancu et al. 2004, Carter-Morris & Faulkner
2003). In addition, deficit in emotional and social percep-
tion (Savla et al. 2013), and increased social anxiety
(Soundy et al. 2007) or negative past experiences in
sport may act as unseen barriers to participation. Thus,
health care professionals need to consider these factors
and the individual’s preferences when encouraging sport
participation in people with schizophrenia. The delivery
of different sports would be possible across both
inpatient and outpatient settings. The delivery may
however be compromised by limited access to resources
and environments, as well as political considerations
such as policy of wards and motivation of staff to
support such initiatives (Stubbs et al. 2014a, 2014b;
Vancampfort et al. 2013). Considerations on how to
initiate and maintain adherence in sessions over a longer
period of time (>3 months), as well as on how to bridge
the sessions into the community is needed. To achieve a
success, the effort of different multidisciplinary teams
(physiotherapists, nurses, and exercise specialists), as

well as between hospitals and community facilities is
needed (Vancampfort & Faulkner 2014). Primarily, the
introduction of sport should (a) respect and value the
individual’s choice of when and how to start, and (b)
provide a supported (support from staff, peers, and
carers) environment which is accessible on a longer
term basis and is able to consider the barriers which
may influence recovery (Soundy et al. in press) and
access to sport, as identified above and within previous
research (Soundy et al. 2013).

Limitations

It is important to stress several limitations of this re-
view. First, the number of studies included in this review
was modest, with small sample sizes which may have
been underpowered, and often failed to include a power
calculation. Second, a high risk of bias was found which
may have affected the results. Third, due to the hetero-
geneity of outcome measures and paucity of studies, it
was not possible to conduct a meta-analysis. Fourth, the
majority of participants were male and thus the findings
might be, to some extent, more male gender specific.
Moreover, these studies did not consider the effect of
important covariates (such as weight or psychiatric symp-
toms) on the results, nor stratified groups accordingly.
Fifth, although the qualitative synthesis provided some
valuable insights, it was limited by the level of details in
reports. Sixth, the review included a wide range of sports
and specific application of the current results to any one
particular sport may be limited. Further, the inclusion
criteria were rather broad: studies that introduced indi-
viduals to sport are also included rather than just
focusing only on the effects or experiences of sports
participation. Also, using the specific definition of a
sport meant that some sports were excluded. Seventh,
the influence of disease classification, medication,
in/out-patient status, and adherence to medication on the
observed results was not considered. Finally, research
reported in languages other than English were not
included. Notwithstanding these limitations, the current
review has several important strengths: it followed
recognised review guidelines (PRISMA), it is the first
review of its kind including methodological appraisal of
included studies, and it examined different types of
studies simultaneously.

Future research and clinical implications

Our review demonstrated that sports participation
may produce a range of positive effects on the health
and well being of individuals with schizophrenia. In
light of the methodological limitations we have out-
lined, it is important that adequately powered robust
RCTs are conducted to clearly investigate the benefits
of sports participation. Our results identified no physi-
cally harmful effects and limited psychologically
harmful effects from sport participation (although
publication bias may have influenced these findings).

11
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One reason for this is that studies ‘introduced’ indivi-
duals to sport rather than required a competitive situa-
tion bound by rules. In light of our findings, and if the
individuals are willing, clinicians should consider sport
participation in the treatment and management of people
with schizophrenia. Sports participation may be particu-
larly beneficial for individuals who already have some
previous experience in sports. Furthermore, their previous
association with sport may make it easier to overcome
the multiple barriers that prevent individuals with
schizophrenia to become more active (Soundy et al.
2014). However, clinicians should consider that certain
sports may be more popular, based on individual
preferences and previous experiences. Further, some
sports (such as soccer in the United Kingdom) may
already have a greater infrastructure to support service
users (Pringle 2009).

CONCLUSIONS

This review demonstrates that participation in sports
may, at least in the short term, result in small reductions
in weight and psychiatric symptoms, and possibly have
wider health benefits. Notwithstanding the limitations of
the examined studies, sports participation should be
considered as an option to improve the physical and
mental health of people with schizophrenia. However,
further well-designed, adequately-powered studies are
needed to confirm the benefits of sport participation in
schizophrenia.
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