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Abstract 

Objectives 

To evaluate the feasibility and acceptability of an exergame intervention as a tool 

to promote physical activity in outpatients with schizophrenia. 

Design 

Feasibility/Acceptability Study and Quasi-Experimental Trial. 

Method 

Sixteen outpatients with schizophrenia received treatment as usual and they all 

completed an 8-week exergame intervention using Microsoft Kinect® (20 min 

sessions, biweekly). Participants completed pre and post treatment assessments 

regarding functional mobility (Timed Up and Go Test), functional fitness 

performance (Senior Fitness Test), motor neurological soft signs (Brief Motor 

Scale), hand grip strength (digital dynamometer), static balance (force plate), 

speed of processing (Trail Making Test), schizophrenia-related symptoms 

(Positive and Negative Syndrome Scale) and functioning (Personal and Social 

Performance Scale). The EG group completed an acceptability questionnaire 

after the intervention. 

Results 

Attrition rate was 18.75% and 69.23% of the participants completed the 

intervention within the proposed schedule. Baseline clinical traits were not related 

to game performance indicators. Over 90% of the participants rated the 

intervention as satisfactory and interactive. Most participants (76.9%) agreed that 

this intervention promotes healthier lifestyles and is an acceptable alternative to 

perform physical activity. Repeated-measures MANOVA analyses found no 

significant multivariate effects for combined outcomes. 
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Conclusion 

This study established the feasibility and acceptability of an exergame 

intervention for outpatients with schizophrenia. The intervention proved to be an 

appealing alternative to physical activity. Future trials should include larger 

sample sizes, explore patients' adherence to home-based exergames and 

consider greater intervention dosage (length, session duration, and/or frequency) 

in order to achieve potential effects. 
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Introduction 

The majority of patients with schizophrenia is known to have a more sedentary 

lifestyle in comparison to healthy controls (Faulkner et al., 2006 and Lindamer 

et al., 2008). Physical activity levels are reduced in this population and can be 

related to impaired health-related quality of life (Martín-Sierra et al., 

2011, Vancampfort et al., 2011 and Vancampfort et al., 2011). Furthermore, these 

individuals show less confidence in their physical abilities, which is associated 

with a lower participation in physical activities (Vancampfort, Probst, Sweers, 

et al., 2011). 

There is also evidence that patients with schizophrenia have a reduced functional 

exercise capacity when compared to healthy controls (Vancampfort, Probst, 

Sweers, et al., 2011). Patients with schizophrenia display impairments in several 

physical fitness indicators including flexibility (Vancampfort et al., 2013), maximal 

aerobic capacity, maximal anaerobic power, anaerobic capacity (Ozbulut et al., 

2013) and muscular fitness as measured by hand grip (Callison et al., 

1971 and Viertiö, 2011), abdominal and leg muscle strength (Vancampfort et al., 

2013). Moreover, patients with schizophrenia commonly display motor deficits 

which have a great impact on the long-term outcome of the disease (Putzhammer 

& Klein, 2006). The main motor impairments described include a decreased 

balance and postural control, displayed by postural instability, increased postural 

sway area and center of pressure displacement (Agarwal and Agarwal, 

2014,Kent et al., 2012, Marvel et al., 2004 and Stensdotter et al., 2013); poorer 

gait performance, comprising shorter stride length and decreased gait velocity 
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(Putzhammer et al., 2004 and Putzhammer et al., 2005); and higher incidence of 

motor neurological soft signs, with inferior performance in motor coordination and 

sequencing tasks (Dazzan and Murray, 2002 and Zakaria et al., 2013). 

Currently, there has been a growing interest in the physical rehabilitation of 

patients with schizophrenia (Hert et al., 2011), with international guidelines 

emphasizing the role of physical activity in the treatment of this disorder (Lehman 

et al., 2010, National Institute for Health and Care Excellence, 2014, Scottish 

Intercollegiate Guidelines Network, 2013 and Vancampfort et al., 

2012). Rosenbaum, Tiedemann, Sherrington, Curtis, and Ward (2014) recently 

completed a systematic review with meta-analysis with psychiatric patients which 

found a large effect of physical activity on depressive and psychotic symptoms, 

a moderate effect on aerobic capacity and quality of life and a small effect on 

anthropometric measures. The effects of exercise in patients with schizophrenia 

have also been reported in another systematic review, with findings showing that 

regular exercise programs are feasible for this population and can provide 

benefits for physical/mental health and well-being of these individuals 

(Gorczynski & Faulkner, 2010). These authors also reported that current 

guidelines for lifestyle activity and exercise appear just as acceptable for 

individuals with schizophrenia. International physical activity guidelines state that 

any adult, even if diagnosed with schizophrenia, should complete at least 150 min 

a week of moderate-intensity, or 75 min of moderate-to vigorous-intensity aerobic 

activity to achieve substantial health improvements (Vancampfort et al., 2012). 

Exergames have emerged in recent years as promising new tools to promote 

physical fitness and motor rehabilitation in several populations (Chang et al., 

2011, van Diest et al., 2013, Eichhorn et al., 2013, Jansen-Kosterink, 

2013, Knights et al., 2014, Lange et al., 2011 and Staiano et al., 2013), being a 

reliable tool to improve balance and postural control (van Diest et al., 2013), lower 

limb muscle strength (Chen et al., 2012 and Kim et al., 2013) and other physical 

fitness measures (Knights et al., 2014 and Staiano et al., 2013). This intervention 

allows the user to perform video games that involve exercise and are controlled 

by bodily movements. The application of exergames in patients with psychiatric 

disabilities has not been fully considered, although there are some findings 

regarding subjects with schizophrenia. The latter have reported emotional state 

improvement after an exergame intervention, which reinforces the role of this 

intervention in people who experience mental health problems (Patsi, Antoniou, 

Batsiou, Bebetsos, & Lagiou, 2012). Exergames have also been highlighted as 

an accessible and ideal tool to promote physical activity and promote well-being 

in older adults with schizophrenia (Leutwyler, Hubbard, Vinogradov, & Dowling, 

2012). However, further work is necessary to determine if this intervention is an 
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acceptable and alternative tool to promote physical activity in subjects with 

schizophrenia from different settings and across several age groups. This study 

is a quasi-experimental trial which aims to evaluate the feasibility and 

acceptability of an exergame intervention as a tool to promote physical activity in 

outpatients with schizophrenia. 

Methods 

Participants 

Participants were recruited from the Associação Nova Aurora na Reabilitação e 

Reintegração Psicossocial (ANARP) socio-occupational center, Porto, Portugal, 

which provides services to individuals with stable, severe and persistent mental 

illnesses. The inclusion criteria were the following: patients diagnosed with 

schizophrenia based on the Diagnostic and Statistical Manual of Mental 

Disorders IV criteria ( American Phychiatric Assocation, 2000) recognized by 

each patient psychiatrist, aged between 18 and 65 years and clinically stable (no 

significant changes in medication for at least one month). The patients with 

severe cognitive impairment (based on Mini Mental State cut off values), 

neurologic disorders or current substance dependence were excluded from the 

study. 

This study was approved by the Scientific Committee of the School of Allied 

Health Technologies - Polytechnic Institute of Porto and by the directive board of 

ANARP. All participants signed a consent form and there was no financial 

compensation for participation. Details of enrollment into the trial are described 

in Fig. 1. Forty-six patients were assessed for eligibility and eight did not meet the 

inclusion criteria (three clinical unstable; two with neurologic disease diagnosis; 

one with severe cognitive impairment; two were discharged from the institution). 

Six of the eligible participants were not interested in participating in the study. 

Therefore, 32 participants were recruited and assigned to either the exergame 

intervention group (EG; n = 16) or the treatment-as-usual group (TAU; n = 16). 

Group allocation of participants was based on participants' availability to attend 

the exergame sessions biweekly. Three participants did not complete the 

intervention. No significant differences were found between groups regarding 

socio-demographic, clinical and physical characteristics (Table 1). 
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Instruments 

Participants of both groups were evaluated twice, before and after the 

intervention (up to two weeks after the intervention). Assessment procedures 

were completed by two blinded evaluators which had previous training applying 

the selected instruments. Clinical and functional outcomes were assessed by 

each participants' reference clinician. Each assessment period concluded by the 

blind evaluators ranged from 45 to 60 min and was ideally performed in one visit, 

although some participants needed two visits because of their personal agendas. 

Selected instruments consisted of feasibility/acceptability indicators and motor 

functioning, cognitive performance, clinical and functional scales, which were all 

administered in the native language of the participants (Portuguese). 

Feasibility and acceptability 

Attrition rate and intervention attendance were recorded in order to assess 

feasibility. Game performance indicators were also considered through the 

annotation of completed levels and number of trials per level. Acceptability was 

assessed through a self-report 28-item questionnaire, comprised of adapted 



items from other feasibility studies (Ben-Zeev et al., 2014 and Williams et al., 

2010). Participants were asked to rate their agreement (Disagree, Neutral or 

Agree) with a series of statements about the intervention (Table 4for all items). 
 

 

Physical activity and motor functioning 

Baecke Modified Physical Activity Questionnaire 

This questionnaire was used to measure habitual physical activity levels (Baecke 

et al., 1982 and Voorrips et al., 1991). The selected version is completed through 

an interview which addresses three domains: domestic, sports and leisure 

activities. The first domain is scored based on ten 5-point Likert scale questions 

about usual domestic activities. In the following domains patients describe the 

sports and leisure activities they usually perform. Each activity is scored based 

on a formula which contemplates the intensity (e.g. Sitting, standing, walking, with 

or without weight load), frequency (hours per week) and periodicity (number of 

months per year) of each activity. The subscores of the three domains (domestic, 

sports and leisure) are summed and provide the global psychical activity score 

for each participant (Voorrips et al., 1991). 

Timed Up and Go Test (TUG) 

This test was used to assess functional mobility (Podsiadlo & Richardson, 1991). 

The test is scored based on the time it takes participants to stand up from a chair, 
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walk 3 m, turn around, walk back to the chair, and sit down again (Podsiadlo & 

Richardson, 1991). 

Senior Fitness Test (SFT) 

The instrument has 6 subtests which were used to assess functional fitness 

performance (Rikli & Jones, 2013). To complete the test participants must 

perform 6 functional movement tasks: 

- 

Chair Stand (lower body strength) - number of full stands completed in 

30 s with arms folded across chest; 

- 

Arm Curl (upper body strength) - number of bicep curls completed in 30 s 

holding a weight (2.3 Kg for women and 3.6 Kg for men) in a sitting 

position; 

- 

Two Minute Step (aerobic endurance) - Number of full steps completed in 

2 min, without moving from the starting position, and raising each knee to 

a point midway between the patella and iliac crest. The score is the 

number of times the right knee reaches the required height. 

- 

Chair Sit & Reach (lower body flexibility) – seated, the participant must 

extend a leg and reach toward his toes. The test is rated according to the 

number of cm between the middle fingers and toes; 

- 

Back Scratch (upper body flexibility) – one hand reaches over shoulder 

and one up the middle back. The test is rated according to the number of 

cm between the middle fingers of both hands; 

- 

Foot Up & Go (agility/dynamic balance) – participants have two trials to 

get up from a seated position, walk 2.44 m, turn and return to seated 

position as fast as they can. The test is scored based on the time of the 

fastest trial. 
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Brief Motor Scale 

This scale was used to assess motor neurological soft signs (Jahn et al., 2006). 

This scale is categorized into two sub-scales. The first subscale has 5 items 

which require the performance of motor coordination tasks (e.g. foot tapping, 

gaze impersistence, bilateral rhythm tapping). The second displays 5 items which 

involve motor sequencing tasks (e.g. rhythm production, pronation/supination, 

finger-thumb-opposition). Total score ranges from 0 to 20, with 0 being the worst 

possible score (Jahn et al., 2006). 

Digital dynamometer 

The DHD-1 model from Saehan was used to measure hand grip strength. The 

subjects compress a handle between the thena/hypothenar eminences and all 

the other fingers, except the thumb, and the display will provide the maximum 

force recorded in each trial (Amaral, Mancini, & Júnior, 2012). This instrument 

was applied according to the procedure described by Roberts et al. (2011). This 

equipment allows to record strength values between 0 and 90 Kg, with a 

resolution of 0.1 Kg and an accuracy of ±1% of the full scale.66 e 68. 

Force plate 

The emed®-a50 model from Novel was used to measure static balance. 

Participants stand on the platform in either static or dynamic conditions and the 

investigator receives information about their center of pressure (COP) 

displacement (Chaudhry, Bukiet, Ji, & Findley, 2011). This equipment collects 

data at 60 Hz, has a resolution of 2 sensors/cm2 and a pressure threshold of 

10 kPa. The assessment procedure was based on Duarte and Freitas (2010). 

Participants positioned both feet on the plate, barefooted, and were instructed to 

look at a wall 3 m ahead for 60 s. One trial was completed with eyes open and 

another with eyes closed. Output from the data collected provided the following 

data: total trajectory length (total distance covered by COP), total average speed 

(average speed of COP displacement), x axis maximum extent (maximum 

medial-lateral COP displacement) and y maximum extent (maximum anterior-

posterior COP displacement). The data presented represents the most stable 

30 s. 

Cognitive performance 

The Trail Making Test A & B was also included to assess changes in processing 

speed, visual attention and cognitive flexibility (Reitan & Wolfson, 1995). Part A 

consists in connecting 25 numbers in numerical order. In Part B participants must 
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switch between the numerical mode and the alphabetic mode by connecting 25 

numbers and characters. The score is the total time needed to finish the tasks. 

To keep the assessment schedule brief, we did not include any additional 

neurocognitive testing. 

Functional and clinical outcomes 

Functioning was determined using the Personal and Social Performance Scale 

(PSP;Brissos et al., 2010 and Morosini et al., 2000). The PSP is scored based on 

a structured interview which includes 4 domains: socially useful activities, 

personal and social relationships, self-care and disturbing/aggressive behavior. 

Each domain is classified as absent, mild, manifest, marked, severe or very 

severe. The final score is calculated based on predefined criteria which take into 

account the rating of each domain and can be between 1 and 100. The severity 

of schizophrenia-related symptoms was assessed using the Positive and 

Negative Syndrome Scale (PANSS; Kay, Fiszbein, & Opler, 1987). This scale is 

based on a semi structured interview as well as the reports from family members 

or health professionals which have contact with the patient. A total of 30 items is 

rated based on the information gathered from these methods. The items are 

divided into three domains: positive symptoms, negative symptoms and general 

psychopathology. Each item is rated from 1 to 7, with 1 meaning absence of 

symptoms and 7 extremely severe symptoms. Total score ranges between 30 

and 210. 

Intervention 

All intervention sessions were delivered in the ANARP facilities. EG group 

participants attended an initial session where basic game controls were 

introduced. Participants started the intervention protocol consisting of 20 min 

game sessions, performed biweekly, throughout an 8 week period. Game 

performance was controlled using the Microsoft Kinect® equipment, with the 

actual game being developed on the Move4Health project, led by Porto 

Interactive Center and the Laboratório de Reabilitação Psicossocial. The 

exergame intervention protocol consisted of a series of 20 levels for each game 

scenario so that the game was adjusted to each participants' individual skills. 

Levels gradually increased in degree of difficulty in several parameters including 

speed of processing, agility, range of motion, balance and aerobic endurance. 

The game was originally created for the elderly and gameplay occurs along three 

scenarios related to grape harvest: 
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Grape Harvest (Fig. 2) 

Participants had to use their upper limbs to catch the grapes that appear on the 

screen. The required movements were shoulder flexion, abduction and 

hyperextension and elbow flexion. As the degree of difficulty increased, 

participants had to perform wider range of motions and larger weight transfers to 

complete the task; 

 

 

 

Grape Run (Fig. 3) 

The screen displayed an avatar carrying a basket of grapes while facing several 

obstacles. As the avatar moves forward, the participants must complete trunk 

movements (flexion, left and right inclination) in order to avoid the obstacles 

presented. The harder levels required the participant to step so that the avatar 

maintains its walk across the trail. As the degree of difficulty increased, the 

obstacles appeared closer to each other and a wider range of motion was 

necessary to avoid them. The length of the trail increase would also demand more 

aerobic resistance from the participants. 
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Grape Stomping (Fig. 4) 

The avatar was displayed in a grape press as several grapes appear in different 

positions. The participants had to accurately stomp the grapes by performing 

lower limb movements, mainly flexion and abduction as well as knee flexion. As 

the levels got more difficult, grapes remained less time on the screen. Also, the 

distance between grapes increased, requiring more mobility from the participants. 
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Statistical analysis 

Descriptive statistics were used to characterize game performance indicators 

(completed level and trials per level) and acceptability items. Pearson correlation 

coefficients were used to examine the association between lengths of illness, 

chlorpromazine equivalent dose and outcomes measures with game 

performance indicators. To test for intervention effects a repeated-

measures MANOVA was calculated with participants' group as the between-

group factor (EG vs TAU), assessment point as the within-group measure 

variable (Pre- and Post-) and all the intervention outcomes as dependent 

variables. Pillai's Trace was selected as the F ratio outcome. Within-group effect 

sizes were calculated with Cohen's d. An effect size ≥0.20 was considered small, 

while an effect size ≥0.50 was considered medium and an effect size ≥0.80 was 

considered large ( Cohen, 1988). All statistic tests were applied with a 

significance level of 0.05. 

Results 

Feasibility 

Attrition rate was 18.75% with only three participants withdrawing from the 

intervention. Participants that dropped out of the study mentioned that their 

availability had changed (two participants started attending educational activities 

outside the center; one participant started to provide daily care to a family 

member). Furthermore, 69.23% finished the intervention sessions within the 

proposed schedule. Information regarding game performance is presented 

in Table 2. Participants completed an average of 45.54 ± 12.18 game levels, with 

84.62% of the participants concluding more than half of the projected levels. 

Length of illness, chlorpromazine equivalent dose and PANSS total score were 

not significantly correlated with the number of completed levels (r = -

0.340;p = 0.255; r = −0.317; p = 0.292; r = −0.303, p = 0.314, respectively) and 

trials per level (r = 0.266; p = 0.380; r = 0.298; p = 0.322; r = 0.381; p = 0.199, 

respectively). 

Acceptability 

Participants' responses to the acceptability questionnaire are presented 

in Table 3. Over 90% of the participants rated the exergames intervention as 

satisfactory and interactive. Moreover, 76.9% of the participants agreed that this 

intervention promotes a healthier lifestyle and is an acceptable alternative to 

http://www.sciencedirect.com/science/article/pii/S1469029215000205#bib16
http://www.sciencedirect.com/science/article/pii/S1469029215000205#tbl2
http://www.sciencedirect.com/science/article/pii/S1469029215000205#tbl3


perform physical activity. Only a minority of the participants (7.7%) did not agree 

with session duration and intervention length. It also is noteworthy that 84.6% of 

the participants would not use this type of equipment without technical 

assistance. In relation to game characteristics, 76.9% of the participants were 

satisfied with game control and game functioning, while 84.6% felt confident in 

their performance using the game. Over 90% of the participants reported that 

they experienced at least 1 specific intervention effect. Participants highlighted 

the effects on endurance (76.9%), balance, flexibility and motor coordination 

(53.8% for the 3 motor functions). 

Preliminary efficacy 

The EG group and the TAU group did not significantly differ at baseline in any of 

the outcome measures, except for X Axis Maximum Extent with Eyes Closed 

(t = −2.385;p = 0.024) and PSP score (t = 2.311; p = 0.027). Descriptive data pre- 

and post-intervention for both groups and within-group effect sizes are presented 

in Table 4. Repeated-measures MANOVA analyses found no significant 

multivariate effects for combined outcomes across participants' groups 

(V = 0.804; F (24.4) = 0.682; p = 0.757), assessment time point 

(V = 0.839; F (24.4) = 0.643; p = 0.643) and the interaction between participants' 

group and assessment time point (V = 0.821; F (24.4) = 0.764;p = 0.705). 

Univariate between-group analyses showed significant differences between 

participants' groups regarding X Axis Maximum Extent with Eyes Open 

(F (1.27) = 8.072;p = 0.008), X Axis Maximum Extent with Eyes Closed 

(F (1.27) = 6.809; p = 0.015) and TMT B (F (1.27) = 4.470; p = 0.044). This means 

that the EG participants had a significantly worse performance on both outcomes. 

However, within group analysis indicated that there were no significant 

improvements in either group over time on any of the outcomes 

(F (1.27) = 0.041; p = 0.841; F (1.27) = 0.061; p = 0.807; F (1.27) = 1.447;p = 0.

239). None of the remaining outcome measures displayed significant univariate 

between group differences. Within-group univariate analysis indicated that Back 

Scratch score, Negative Symptoms and BMS score were significantly different 

between baseline and reassessment 

(F (1.27) = 5.597, p = 0.025; F (1.27) = 4.530; p = 0.043; F(1.27) = 5.072; p = 0.

033), irrespective of participants' group. For these 3 outcomes, small and medium 

within group effect sizes were found on the EG and TAU group, respectively. 

There was no significant interaction between participants group and assessment 

time points for any of the outcomes. 
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Discussion 

Firstly, this study provides evidence for the feasibility of conducting exergame 

intervention trials for outpatients with schizophrenia. Researchers were able to 

implement a rather demanding exergame intervention protocol (biweekly 

sessions during a two month period) and to conduct an intensive set of 

assessments in order to explore the potential benefits of the intervention. It is safe 

to state that these findings relate to the possibility of conducting more robust 

studies in larger groups of outpatients with schizophrenia in the future. 

This study also established that exergames can be a feasible and acceptable 

intervention in outpatients with schizophrenia. Participants displayed a low 

attrition rate (18.75%) and high session attendance. Attrition rate was similar or 

inferior to the values reported in exergame interventions for individuals with 

subsyndromal depression (14%;Rosenberg et al., 2010), in exercise therapy for 

individuals with severe mental illness (0–33%; Pearsall, Smith, Pelosi, & Geddes, 

2014) or in aerobic interval training for young adults with psychotic disorders 

(36%; Abdel-Baki, Brazzini-Poisson, Marois, Letendre, & Karelis, 2013). High 

levels of attendance could be explained by the fact that patients with 

schizophrenia deal with exergames with enthusiasm and a positive mental state 

(Patsi et al., 2012). 

All the participants reported being satisfied with the intervention, which is 

consistent with previous results found in older patients with schizophrenia 

(Leutwyler et al., 2012). These findings are particularly important since this 

measure has been associated with increased adherence to exercise programs 

(Annesi and Mazas, 1997, Hagberg et al., 2009 and Rhodes et al., 2009). It is 

also a common indicator used by researchers to validate exergame acceptability 

for several populations (Agmon et al., 2011, Barry et al., 2014, Chao et al., 

2013, Franco et al., 2012, Rosenberg et al., 2010 and Yong Joo et al., 2010). 

Participants have also found this intervention a feasible alternative to perform 

physical activity and to promote healthier lifestyles. Moreover, patients with 

schizophrenia state that this type of intervention promotes their willingness to 

participate in physical activity and to reduce unhealthy habits (Patsi et al., 2012). 

Game performance indicators also show that the exercises appear to be adjusted 

to participants' motor competency. Participants must feel that they are skilled at 

performing the proposed tasks in order to stay engaged in exergaming 

intervention (Leutwyler et al., 2012). No significant correlations were found 

between clinical characteristics and game performance indicators, which can 

provide evidence that this intervention package is wide-ranging and suitable to 

outpatients with schizophrenia (Ben-Zeev et al., 2014). 
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Another important finding was that almost all the participants reported 

improvement in at least one of the specific intervention effects, highlighting the 

development of endurance, motor coordination, flexibility and balance related 

skills. Patients with schizophrenia report a reduced confidence in their physical 

capacities (Vancampfort et al., 2011 and Vancampfort et al., 2011), but our 

findings suggest that exergames could counteract this trend. Improved 

confidence in their motor abilities may increase the likelihood of their involvement 

in physical activity. This study presents itself as a feasibility and acceptability 

assessment, with a small sample size and a reduced power to detect significant 

intervention efficacy. Several outcomes were assessed and no significant effects 

were found for any of them. Intervention dosage may be another factor that 

limited the intervention effects (40 min per week). The exergame session 

duration, frequency of exergaming sessions and total intervention duration may 

not have provided a sufficient stimulus to result in improvements in the EG group. 

The major limitation found regarding acceptability was the fact that most 

participants reported that they would not use this exergame without technical 

support, which places a substantial limitation to the dissemination of this 

intervention. It is important to understand that exergaming was developed for 

users to practice physical activity in their homes', with no need for supervision or 

trained coaches. However, the latter findings could be potentially explained by 

two main reasons. First, the technology was mainly operated by the researchers 

(game scenarios and levels were selected directly on the PC) which can explain 

why participants did not feel they were skilled enough to use this intervention 

independently. Future studies should consider exergames completely controlled 

by patients either in a laboratory context or even using a home-based program. 

Secondly, a substantial number of participants also reported poor game 

functioning. This has been associated with lower game performance (especially 

in patients with reduced functional ability) and higher frustration while using 

exergames (Chao et al. 2013). Thereby, game selection is another crucial factor 

in exergame studies for outpatients with schizophrenia. Proper game functioning 

has to be guaranteed in order to maximize patients' adherence and willingness 

to utilize the equipment independently. Furthermore, future research should 

address if exergaming has any advantages over other physical training 

interventions, by comparing the acceptability and adherence of outpatients with 

schizophrenia to this intervention in comparison to other types of physical activity. 

The feasibility and acceptability findings suggest that this intervention should be 

more thoroughly studied in people with schizophrenia. Despite the costs 

associated with equipment purchase and the need for technical support for some 

of the subjects, exergames could provide a low resource dependent intervention 
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to promote physical activity in this population. Moreover, as familiarity with game 

consoles increases and the recent generation of young adults grows hand-in-

hand with videogames, the opportunity for patients with schizophrenia to use 

exergames, in a home-based approach, will increase. 

Additional limitations of this study include the use of a quasi-experimental design 

and the lack of placebo condition, which limited control for non-specific elements 

of the intervention program. 

In summary, this study is the first to establish the feasibility and acceptability of 

an exergame intervention for outpatients with schizophrenia. This intervention 

proved to be an appealing alternative to physical activity for outpatients with 

schizophrenia. Future trials should include larger samples and explore patients' 

adherence to home-based exergames. Moreover, researchers should consider 

frequency, intensity and duration of the exergame activity in order to meet the 

physical activity guidelines and achieve outcome improvements. 
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