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 Background: Schizophrenia is a severe psychiatric disorder 
characterized by cognitive, emotional, and behavioral deficits, often 
accompanied by reduced social interaction that may hinder the 
rehabilitation process. Low-impact aerobic exercise has been proposed as 
a non-pharmacological intervention to promote physical activity while 
simultaneously providing opportunities for social engagement. This 
study aims to determine the effect of low-impact aerobic exercise on the 
social interaction ability of individuals with schizophrenia at RSJD Dr. 
Arif Zainudin Surakarta.  
Methods: A quantitative pre-experimental study employing a one-group 
pretest–posttest design was conducted. Twenty-five participants 
diagnosed with schizophrenia were recruited through purposive 
sampling. The intervention consisted of low-impact aerobic exercise 
sessions administered five times per week, with each session lasting 30 
minutes. Social interaction ability was assessed using the Social 
Interaction Anxiety Scale (SIAS). Changes in social interaction scores 
before and after the intervention were analyzed using the Wilcoxon 
Signed-Rank Test.  
Results: Most participants were male (76%), in late adults (48%), 
unmarried (64%), had completed senior high school education (56%), 
and had a history of employment (78%). The greatest improvement in 
social interaction was observed among male participants (53%), those in 
early adulthood (57.1%), divorced individuals (50%), participants with 
elementary school education (50%), and those with a history of 
employment (41.1%). Statistical analysis revealed a significant 
difference between pre- and post-intervention social interaction scores (p 
< 0.001), indicating a significant improvement following the low-impact 
aerobic exercise program. 
Conclusion: Low-impact aerobic exercise significantly improved social 
interaction abilities among individuals with schizophrenia at RSJD Dr. 
Arif Zainudin Surakarta. 
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1.​ INTRODUCTION 
Schizophrenia is a chronic psychiatric disorder that affects cognition, emotion, perception, and 

behavior often manifested through hallucinations, delusions, and disorganized conduct [1]. The 
disorder remains a major global mental health concern because it contributes substantially to 
disability, reduced quality of life, and impaired social functioning. According to the World Health 
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Organization in 2021, approximately 24 million people worldwide were living with schizophrenia, 
representing about 1 in 300 individuals globally. In Indonesia, the prevalence of schizophrenia 
increased from 1.7 per 1,000 population in 2013 to 6.7 per 1,000 population in 2018 [2]. Central Java 
reported a prevalence of 8.7 per 1,000 populations, while Surakarta reached nearly 9 per 1,000 
populations [3]. Furthermore, hospital medical record data from RSJD Dr. Arif Zainudin Surakarta 
documented 2,625 schizophrenia patients undergoing repeated hospitalization between 2022 and 2023 
[2]. These figures indicate that schizophrenia remains a significant public health issue requiring 
comprehensive interventions that address not only clinical symptoms but also psychosocial 
functioning. 

One of the most prominent challenges experienced by individuals with schizophrenia is 
impaired social interaction. Patients frequently demonstrate social withdrawal, limited communication 
skills, decreased motivation, and difficulties establishing interpersonal relationships.  These 
impairments are often associated with both positive symptoms, such as hallucinations and delusions, 
and negative symptoms, including apathy and social isolation, which can hinder recovery and 
community reintegration [4,5]. Social interaction plays a fundamental role in psychological 
well-being because positive interpersonal relationships provide emotional support, enhance 
self-esteem, and facilitate participation in meaningful occupations. Conversely, inadequate social 
interaction may contribute to loneliness, stress, and reduced quality of life [6,7]. Therefore, improving 
social functioning has become an important goal in rehabilitation programs for individuals with 
schizophrenia. 

Occupational therapy contributes significantly to psychosocial rehabilitation by facilitating 
engagement in meaningful activities that enhance social participation and interpersonal skills [8,9]. 
Among the various intervention approaches, physical activity-based programs have gained increasing 
attention because they provide both physiological and psychosocial benefits. Low-impact aerobic 
exercise is a structured physical activity characterized by rhythmic, low-intensity movements 
performed without excessive joint stress, making it suitable for individuals with mental health 
problems [10,11]. In addition to improving physical fitness, low-impact aerobic exercise promotes 
interaction among participants through shared group activities, potentially enhancing communication, 
cooperation, and social engagement. 

Previous studies have demonstrated the positive effects of low-impact aerobic exercise on 
psychosocial outcomes among individuals with mental disorders. Salma et al. reported improvements 
in social interaction among schizophrenia patients following participation in low-impact aerobic 
exercise programs [12]. Subagiyo et al. also revealed that aerobic exercise improved interaction 
abilities among psychiatric patients with social isolation [13]. In addition to enhancing socialization 
outcomes, aerobic exercise has been reported to significantly improve social functioning and alleviate 
anxiety symptoms in individuals with schizophrenia [14]. 

Despite these promising findings, several limitations remain in the existing literature. Most 
previous studies focused on social isolation symptoms or emphasized physical and emotional benefits 
rather than directly examining social interaction as the primary outcome. In addition, some studies 
employed case-study designs or involved limited sample sizes, restricting the generalizability of their 
findings. Research investigating the effectiveness of structured low-impact aerobic exercise programs 
on social interaction among schizophrenia patients in psychiatric rehabilitation settings using 
standardized assessment instruments remains limited. Consequently, evidence regarding the direct 
effects of low-impact aerobic exercise on social interaction among individuals with schizophrenia 
remains limited. 

The novelty of this study lies on its specific focus on social interaction outcomes among 
schizophrenia patients participating in a structured low-impact aerobic exercise program within a 
psychiatric rehabilitation setting. Unlike previous studies that primarily examined physical fitness, 
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socialization activities, or psychological symptoms, this study evaluates changes in social interaction 
using the Social Interaction Anxiety Scale (SIAS) as a standardized measurement tool. Therefore, this 
study aimed to examine the effect of low-impact aerobic exercise on social interaction among patients 
with schizophrenia at RSJD Dr. Arif Zainudin Surakarta by comparing pre-intervention and 
post-intervention SIAS scores. The findings are expected to strengthen the evidence supporting 
occupational therapy-based physical activity interventions as an effective strategy for improving 
social participation among individuals with schizophrenia. 

 
2.​ MATERIALS AND METHODS  
2.1​ Study Design 

This study employed a quantitative pre-experimental design using a one-group 
pre-test–post-test approach. This design was selected to evaluate changes in social interaction ability 
among schizophrenia patients before and after participation in a low-impact aerobic exercise program. 
Social interaction was measured at baseline (pre-test) and after completion of the intervention 
(post-test) to determine the effectiveness of the program. 
2.2​ Study Period and Location 

The study was conducted at RSJD Dr. Arif Zainudin Surakarta, Central Java, Indonesia. Data 
collection and intervention implementation were carried out from July to Agust 2025 over a 
four-week period. During this period, participants attended scheduled low-impact aerobic exercise 
sessions as part of the rehabilitation program. 
2.3​ Population and Sample 

The study population comprised individuals diagnosed with schizophrenia who were 
undergoing rehabilitation services at RSJD Dr. Arif Zainudin Surakarta. Participants were recruited 
through purposive sampling based on predefined eligibility criteria, including: (a) a confirmed 
diagnosis of schizophrenia, (b) the ability to comprehend and follow simple instructions, (c) sufficient 
physical capacity to engage in group-based aerobic exercise, and (d) willingness to participate in the 
study. Individuals with unstable psychiatric symptoms or physical conditions that could limit safe 
participation in the intervention were excluded. 

A total of 25 participants enrolled in an inpatient rehabilitation program at RSJD Dr. Arif 
Zainudin Surakarta were recruited for this study. The sample size was determined based on the 
availability of eligible individuals with schizophrenia who were receiving rehabilitation services 
during the study period, met the predefined inclusion criteria, and provided informed consent to 
participate. This sample size is comparable to those employed in previous pre-experimental studies 
investigating psychosocial interventions for individuals with schizophrenia. 
2.4​ Intervention 

The intervention consisted of a structured low-impact aerobic exercise program conducted in 
groups under the supervision of rehabilitation staff and researchers. Each exercise session lasted 30 
minutes and was conducted five times per week during the intervention period.  

Low-impact aerobic exercise was implemented in a group setting and consisted of three phases: 
warm-up, exercise, and cool-down. The warm-up phase lasted 5 minutes and included stretching and 
light mobility exercises. The exercise phase lasted 20 minutes and consisted of rhythmic low-impact 
aerobic movements synchronized with music, including marching in place, side steps, step touches, 
arm swings, and coordinated upper- and lower-extremity movements. Participants were instructed to 
maintain at least one foot in contact with the floor at all times to minimize physical strain and reduce 
injury risk. The cool-down phase lasted 5 minutes and included breathing exercises and stretching 
activities. Sessions were conducted in groups to encourage participation, communication, and social 
interaction among participants. 
2.5​ Instruments and Data Collection 
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Social interaction ability was assessed using the Social Interaction Anxiety Scale (SIAS), a 
standardized instrument developed by Mattick and Clarke (1998) to measure anxiety and difficulties 
experienced during social interactions. The SIAS has been widely applied in mental health research, 
consists of items that evaluate participants’ comfort and confidence when engaging in interpersonal 
communication and social situations. Previous studies have demonstrated good psychometric 
properties of this instrument, with high internal consistency (Cronbach’s α > 0.90) and satisfactory 
construct validity across clinical and non-clinical populations.  

Data collection was conducted in two stages. Prior to the intervention, participants completed 
the SIAS questionnaire as a pre-test assessment. Following completion of the four-week low-impact 
aerobic exercise program, participants completed the same questionnaire as a post-test assessment. 
The pre-test and post-test scores were then compared to determine changes in social interaction ability 
after the intervention. 
2.6​ Data Analysis 

Data were analysed using the Statistical Package for the Social Sciences (SPSS). Descriptive 
statistics were used to summarize participant characteristics and SIAS scores. Data normality was 
assessed before inferential analysis. Since the data were not normally distributed, differences between 
pre-test and post-test scores were analysed using the Wilcoxon Signed-Rank Test. Statistical 
significance was established at p < 0.05.  
2.7​ Ethical Considerations 

This study received ethical approval from the Health Research Ethics Committee of RSUD Dr. 
Moewardi (1.507 / VII / HREC / 2025) on 10 July 2025. Prior to participation, all participants were 
informed about the purpose and procedures of the study and provided informed consent. Participant 
confidentiality and anonymity were maintained throughout the research process, and all data were 
used solely for research purposes. 

 
3.​ RESULTS 

The characteristics of this study participants included age, gender, marital status, educational 
background, and employment history are presented in Table 1. 

Table 1. Characteristics of Sample (n = 25) 
Characteristics    Frequency   Percentage   

Age  
Late Adolescence 
Early Adulthood  
Late Adulthood  
Early Elderly 

Gender 

  
 

  
2 
7  
12  
4 

 

  
8  
28  
48  
16 

Male 
Female 

Education 
Elementary School 
Junior High School 
Senior High School 

College 
Marital Status 

Single 
Married 
Divorced 

Employment History 
Employed 

Unemployed 

 19 
6 
 
4 
6 
14 
1 
 

16 
3 
6 
 

17 
8 
 

76 
24 

 
16 
24 
56 
4 

 
64 
12 
24 
 

68 
32 
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The results of social interaction assessment before and after the low-impact aerobic exercise 
intervention are presented in Table 2. 

Table 2. Wilcoxon Signed-Rank Analysis of SIAS Scores 
Ranks  Frequency 

Negative Ranks 25a 

Positive Ranks 0b 

Ties  0c 

Total 25 
Note: Negative ranks represent participants whose SIAS scores decreased after the intervention. A 
lower SIAS score indicates reduced social anxiety and better social interaction ability. 
 

Table 3 presents the comparison between pre-intervention and post-intervention social 
interaction scores. The findings indicate a statistically significant improvement in social interaction 
following the low-impact aerobic exercise intervention.  

Table 3. Comparison of Pretest and Posttest SIAS Scores 
 

n 
Median  

(minimum-maximum) p-value 

Pre-test 25 42 (26-69) 0,000 Post-test 25 29 (14-50) 
 
4.​ DISCUSSION 

The results of this study demonstrated a significant improvement in social interaction among 
schizophrenia patients following participation in a low-impact aerobic exercise program. The 
Wilcoxon Signed Rank Test showed a statistically significant difference between pre-test and post-test 
scores (p < 0.05), indicating that the intervention positively influenced participants’ social interaction 
abilities. These findings support the hypothesis that structured physical activity can enhance 
psychosocial functioning among individuals with schizophrenia. The improvement suggests that 
low-impact aerobic exercise not only promotes physical well-being but also provides opportunities for 
social engagement, thereby reducing tendencies toward social withdrawal and isolation. Considering 
that impaired social interaction is one of the major barriers to recovery and community participation 
among individuals with schizophrenia, the findings highlight the potential value of exercise-based 
interventions within psychiatric rehabilitation programs [4,5]. 

Several mechanisms may explain the observed improvement in social interaction. From a 
physiological perspective, aerobic exercise has been shown to improve cerebral blood flow, regulate 
neurotransmitter activity, reduce stress responses, and decrease anxiety symptoms, all of which 
contribute to better emotional regulation and social functioning [14]. Improved emotional stability 
may help individuals become more comfortable initiating and maintaining interpersonal interactions. 
In addition, low-impact aerobic exercise encourages active participation without excessive physical 
strain, making it suitable for individuals with psychiatric problems who may have limited physical 
endurance. 

From a psychosocial perspective, the intervention was conducted in a group setting, creating 
opportunities for participants to communicate, cooperate, observe others, and engage in shared 
experiences. Such interactions may foster a sense of belonging and increase confidence in social 
situations. Repeated participation in group exercise can gradually reduce social anxiety and encourage 
more adaptive interpersonal behaviors [6,10]. Therefore, the positive changes observed in this study 
may reflect the combined influence of physiological benefits and enhanced social participation during 
the intervention process. 

The findings are consistent with previous studies examining the effects of low-impact aerobic 
exercise and related physical activity interventions among individuals with schizophrenia. Salma et al. 
reported that low-impact aerobic exercise enhanced patients’ willingness to socialize and express 
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positive emotions during group activities [12]. Likewise, Subagiyo et al. observed improved social 
interaction among psychiatric patients following participation in structured exercise programs [13]. 
These findings suggest that exercise-based group interventions may facilitate social engagement by 
providing opportunities for interpersonal communication, shared experiences, and emotional 
expression [13]. 

The present findings are also supported by Kimhy et al. (2021), who reported that aerobic 
exercise contributed to improvements in social functioning and communication while reducing 
psychological distress among individuals with schizophrenia [14]. While previous studies primarily 
focused on socialization skills, social isolation, emotional well-being, or physical fitness, the current 
study specifically examined social interaction outcomes using the Social Interaction Anxiety Scale 
(SIAS). This provides additional evidence regarding the effectiveness of low-impact aerobic exercise 
in addressing interpersonal interaction difficulties among schizophrenia patients. 

The findings of this study are consistent with recent evidence indicating that aerobic exercise 
contributes to improved psychosocial outcomes among individuals with schizophrenia. Recent 
meta-analyses have reported that exercise interventions can reduce psychiatric symptoms, enhance 
social functioning, and promote participation in daily activities and recovery processes. Structured 
group-based exercise may facilitate social interaction by providing opportunities for communication, 
cooperation, and peer engagement within a supportive environment. Therefore, low-impact aerobic 
exercise can be considered a meaningful occupation that supports both physical and psychosocial 
rehabilitation in individuals with schizophrenia [18,19]. However, the observed improvements should 
be interpreted cautiously because participants continued to receive routine psychiatric treatment, 
including pharmacological therapy and rehabilitation services, during the study period. These 
concurrent interventions may have acted as confounding factors and contributed to improvements in 
social functioning alongside the low-impact aerobic exercise program. 

Overall, the findings indicate that low-impact aerobic exercise is a promising intervention for 
improving social interaction among individuals with schizophrenia. The significant improvement 
observed following the intervention supports its integration into occupational therapy and psychiatric 
rehabilitation programs as a strategy for enhancing social participation, psychosocial recovery, and 
quality of life. 

From a theoretical perspective, these findings reinforce the role of occupational therapy in 
addressing social deficits through meaningful activity-based interventions. Occupational therapy 
emphasizes participation in occupations that promote engagement, social inclusion, and overall 
well-being. Low-impact aerobic exercise can be viewed as a therapeutic occupation because it 
integrates physical activity with opportunities for social participation and interaction [8,15]. Through 
structured group exercise, individuals are encouraged to communicate, follow shared routines, and 
interact with peers in a supportive environment. Such experiences may strengthen social competence 
and facilitate psychosocial recovery. 

From an occupational therapy perspective, the positive outcomes observed in this study may 
not only be attributed to the physical benefits of low-impact aerobic exercise but also to the 
therapeutic process facilitated by the occupational therapist throughout the intervention [16]. During 
group-based exercise sessions, occupational therapists actively structure the environment to promote 
social participation, encourage interpersonal interaction, and support engagement in meaningful group 
activities. Through verbal cueing, modeling appropriate social behaviors, providing positive 
reinforcement, and facilitating peer interaction, therapists create opportunities for participants to 
initiate communication, respond to others, cooperate within a group, and develop confidence in social 
situations. These therapeutic interactions reflect the occupational therapy principles of therapeutic use 
of self and activity-based intervention, in which meaningful occupations are used as a medium to 
improve functional performance and participation. Consequently, low-impact aerobic exercise serves 
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not only as a physical activity intervention but also as a therapeutic occupation that enables 
individuals with schizophrenia to practice and strengthen social participation skills within a supportive 
and structured environment. This interpretation is consistent with previous occupational therapy 
studies reporting that participation in structured group interventions contributes to improvements in 
social functioning, interpersonal behavior, and community participation among individuals with 
schizophrenia [17]. 

Practically, the findings suggest that low-impact aerobic exercise can be incorporated into 
psychiatric rehabilitation programs as a cost-effective and non-pharmacological intervention to 
improve social interaction among individuals with schizophrenia. Occupational therapists and mental 
health professionals may utilize group-based aerobic exercise as part of comprehensive treatment 
plans aimed at enhancing social participation, communication skills, and community reintegration. 
Improved social interaction may ultimately contribute to greater independence, stronger interpersonal 
relationships, and better quality of life [6,10]. 

Despite the promising findings, several limitations should be acknowledged. First, the study 
employed a pre-experimental one-group pre-test–post-test design without a control group, limiting the 
ability to establish causal relationships between the intervention and the observed outcomes. Second, 
the relatively small sample size (n = 25) and recruitment from a single psychiatric hospital may limit 
the generalizability of the findings. Third, the intervention period was relatively short and may not 
fully capture long-term effects on social interaction. Additionally, the use of a self-report instrument 
may introduce response bias related to participants’ perceptions and experiences. 

Future studies should employ randomized controlled trial designs with larger and more diverse 
samples to strengthen the evidence regarding the effectiveness of low-impact aerobic exercise. Further 
research could explore different exercise intensities, durations, and group compositions to identify 
optimal intervention conditions. Investigating the integration of aerobic exercise with other 
psychosocial interventions, such as art therapy, music therapy, or social skills training, may also 
provide additional benefits. Moreover, incorporating qualitative approaches and patient-reported 
experiences could provide deeper insight into how exercise influences social confidence, 
participation, and recovery processes. 

 
5.​ CONCLUSIONS  

The findings of this study indicate that low-impact aerobic exercise can enhance social 
interaction among individuals with schizophrenia receiving rehabilitation services at RSJD Dr. Arif 
Zainudin Surakarta by providing structured opportunities for communication, cooperation, social 
participation, and the expression of positive emotions. As a meaningful occupation, low-impact 
aerobic exercise not only promotes physical activity but also supports psychosocial recovery by 
reducing social withdrawal and encouraging engagement in interpersonal interactions, thereby 
contributing to improved social functioning and quality of life. These findings support the role of 
occupational therapy in integrating activity-based interventions as a medium for social rehabilitation 
and suggest that psychiatric hospitals and other mental health facilities incorporate structured group 
exercise programs into rehabilitation services to foster participation and recovery. Future research is 
recommended to involve larger and more diverse populations, evaluate longer intervention periods 
and long-term outcomes, refine exercise protocols, and explore the integration of low-impact aerobic 
exercise with other occupation-based and psychosocial interventions to further strengthen both 
theoretical understanding and clinical practice. 
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