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Abstract
BACKGROUND: Schizophrenia is a severe mental disorder that impacts on the individual and society. It is 
characterized by positive, negative, cognitive, affective, and aggressive symptoms. This condition has a detrimental 
influence on the ability of schizophrenic patients to work across all facets of everyday life, making it a significant 
clinical goal that cannot be handled with antipsychotics in a sufficient manner. The International Organization of 
Physical Therapy in Mental Health has confirmed that physical therapy helps to improve physical mental health and 
quality of life in multidisciplinary care for people with schizophrenia.

AIM: The aim of this study is to see the impact of aerobic exercise on schizophrenic patients.

PATIENTS AND METHODS: This study was conducted at Prof. Dr. M. Ildrem Mental Hospital in 2016. Methods: 34 
female chronic schizophrenic patients included in this study. They divided into two groups: Intervention and control 
group. The intervention group was given aerobic exercise, 3 times a week for 8 weeks.

RESULTS: We obtained a significant difference change in positive and negative scores of positive and negative 
syndrome scales between intervention group and control group (p < 0.001).

CONCLUSION: There is a significant change in positive and negative score of PANSS between intervention group 
and control group.
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Introduction

Schizophrenia is a severe mental disorder that 
impacts on the individual and society. The prevalence 
of schizophrenia is approximately 0.7–1%. It is one of 
the leading causes of disability in young adults. It is 
characterized by positive, negative, cognitive, affective, 
and aggressive symptoms. Negative symptoms such as 
alogia, blunted affect, anhedonia, avolition, and apathy. 
It can occur in all stages and lead disability throughout 
life. It causes burden for patient, family, and health-care 
system. This condition has a detrimental influence on 
the ability of schizophrenic patients to work across all 
facets of everyday life, making it a significant clinical 
goal that cannot be handled with antipsychotics in a 
sufficient manner [1], [2], [3].

Systematic reviews indicate that aerobic 
exercise decreases positive, negative, and secondary 
symptoms such as depression, low self-esteem, and 
social withdrawal. A meta-analysis of aerobic exercise 
recently indicated that for people with schizophrenia, 
daily physical activity is suitable. Aerobic activity has 
positive effects on schizophrenics’ physical and mental 
well-being, but there is currently insufficient evidence 

to support or refute aerobic use as a supplementary 
intervention [4].

Several studies have shown a positive 
correlation between exercise and reduction in negative 
affect. The effect of physical activity on mental health is a 
complex phenomenon that is clarified by the hypothesis 
of endorphins, pituitary gland-released endogenous 
opioids that are believed to cause analgesic effects, 
euphoric stimulation and have a reward function (they 
affect the additional release of serotonin, norepinephrine, 
dopamine, and acetylcholine) and decrease depression, 
anxiety, and reward levels [5].

Methods

The implementation of this study includes 
preparation, data collection, data processing, and 
preparation of study results. The preparation stage 
includes obtaining a research permit from the ethics 
committee of the Faculty of Medicine, Universitas 
Sumatera Utara.
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The design of the study was an experimental 
study with non-randomized pre-test and post-test 
design, and purposive sampling method.

This study was conducted at Prof. Dr. M. Ildrem 
Mental Hospital in 2016, with the inclusion criteria for 
schizophrenic patients, according to the 10th revision of 
the International Statistical Classification of Diseases 
and Related Problems, female, chronic, and total scores 
of positive and negative syndrome scales (PANSS) 
were 60–80, age 18–40 years, body mass index 18.5–
25 kg/m2, and received risperidone 6 mg. The exclusion 
criteria were having a general medical condition.

To measure positive and negative symptoms, 
we used PANSS. Data collection was preceded by 
screening using inclusion and exclusion criteria. Then, 34 
participants who meet the inclusion criteria will be divided 
into two groups, intervention group and control group. 
The intervention group consisted of 17 participants and 
the control group consisted of 17 participants. Aerobic 
exercise will be carried out by participants by following 
the movements of a trained gymnastics instructor. Each 
participant in the intervention group was given aerobic 
exercise with a frequency of 3 times a week, with a 
duration of each session of 45 min (10 min of warm-up, 
25 min of core, and 10 min of cooling). Before exercise 
session, we measured blood pressure, heart rate, and 
O2 saturation. Then, we measured again for heart 
rate and O2 saturation in each stage, to evaluate the 
performance of this aerobic exercise. At the end of the 
study, the PANSS score assessment will be conducted 
again. Furthermore, data processing will be carried out.

Data were analyzed using Statistical Package 
for the Social Sciences. Using the Shapiro-will test, 
normality tests were carried out on the data from each 
group. Two groups of unpaired numerical comparative 
groups, if the data distribution is normally distributed in 
such a way that the independent-t-test is carried out. If 
the data distribution is not normally distributed, the data 
transformation is carried out, after which the normality test 
is carried out again if the data are not normally distributed, 
then the Mann–Whitney U-test is the analysis performed.

Results

There was no difference in age between 
intervention group and control group (p = 0.79). The 
mean age of intervention group was 33.18 ± 5.55 years. 
The mean age of control group was 33.41 ± 5.73 years. 
There was no difference in duration of illness between 
intervention group and control group (p = 0.942). The 
mean duration illness in intervention group was 6.35 
± 1.84 years. The mean duration of illness in control 
group was 6.41 ± 2.00 years. There was no difference 
in age of onset between intervention group and 
control group (p = 0.741). The mean age of onset in 

intervention group was 27.12 ± 5.81 years. The mean 
age of onset in control group was 27.00 ± 5.86 years. 
There was no difference in body mass index between 
intervention group and control group (p = 0.262). The 
mean body mass index of intervention group was 22.41 
± 1.62 kg/m2. The mean body mass index of intervention 
group was 21.61 ± 1.96 kg/m2 (Table 1).
Table 1: Demographic characteristic of participants
Variable Intervention group (n = 17) Control group (n = 17) p
Age

Mean ± SD 33.18 ± 5.55 33.41 ± 5.73 0.790*

Education level
Low educational level 9 (52.94) 6 (35.29) 0.490**

Higher educational level 8 (47.06) 11 (64.71)
Duration of illness

Mean ± SD 6.35 ± 1.84 6.41 ± 2.00 0.942*

Age of onset
Mean ± SD 27.12±5.81 27.00 ± 5.86 0.741*

Body mass index
Mean ± SD 22.41 ± 1.62 21.61 ± 1.96 0.262*

*Independent‑t‑test, **Chi‑square test.

There was no difference in total score of 
PANSS between intervention group and control 
group (p = 0.360). The mean total score of PANSS in 
intervention group was 70.82 ± 4.73. The mean total 
score of PANSS in control group was 69.82 ± 5.60. There 
was no difference in positive score of PANSS between 
intervention group and control group (p = 0.680). The 
mean positive score of PANSS in intervention group 
was 16.47 ± 2.45. The mean positive score of PANSS 
in control group was 15.29 ± 2.37.
Table 2: Baseline data
Parameters Intervention group Control group p
Total score of PANSS 70.82 ± 4.73 69.82 ± 5.60 0.360*

Positive score of PANSS 16.47 ± 2.45 15.29 ± 2.37 0.680*

Negative score of PANSS 23 (18–26) 21 (19–28) 0.329**

*Independent‑t‑test, **Mann–Whitney U‑test, PANSS: Positive and negative syndrome scales.

There was no difference in negative score of 
PANSS between intervention group and control group 
(p = 0.329). The median negative score of PANSS in 
intervention group was 23. The maximum and minimum 
of negative scores in intervention group were 18–26. 
The median negative score of PANSS in intervention 
group was 21. The maximum and minimum of negative 
scores in control group were 19–28 (Table 2).

The mean change in positive score of PANSS 
in the intervention group was 4.35 ± 1.50 and in the 
control group was 2.50 ± 1.99 with a value of p < 0.001 
which showed a significant difference between the two 
groups.

The mean change in negative score of PANSS 
in the intervention group was 3.94 ± 0.97 and in the 
control group was 2.39 ± 1.04 with a value of p < 0.001 
which showed a significant difference between the two 
groups (Table 3).
Table 3: Change in positive and negative score of PANSS
Parameters Mean ± Standard deviation/

Median (Min‑Max)
p

Change in positive score of PANSS
Intervention group 4 (2–7) <0.001*

Control group 2 (1–4)
Change in negative score of PANSS

Intervention group 13.35 ± 2.76 <0.001**

Control group 7.88 ± 1.93
*Mann–Whitney U‑test, **Independent t‑test, PANSS: Positive and negative syndrome scales.
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Discussion

The exercise given in this study lasted 45 min, 
which was performed 3 times a week (135 min per week). 
This is consistent with a systematic review and meta-
analysis conducted by Firth et al., which suggests that 90 
min of moderate-to-heavy intensity exercise per week can 
improve fitness, reduce positive and negative symptoms 
and improve cognition. A review by Exercise and Sport 
Science Australia also suggests that interventions carried 
out at least 90 min per week with moderate to severe 
intensity can be effective in overcoming mental health 
problems [6]. Holley suggests that a minimum exercise 
session of 20–30 min to maintain physical fitness as a 
healthy lifestyle  [7]. This is also in accordance with the 
guidelines for physical activity and exercise on mental 
disorders stated by Morgan et al. that for 30 min with 
moderate activity [8]. In this study, the mean intensity was 
63.50% ± 4.79% (moderate intensity). A meta-analysis 
of aerobic exercise found that daily physical activity is 
feasible and has a positive impact on physical and mental 
health for people with schizophrenia [5].

From this study, it was obtained a significant 
difference between changes in positive scores of 
PANSS.

This is consistent with a study where it is 
stated a reduction in positive and negative symptoms 
in schizophrenic patients after aerobic exercise 
compared to a control group [1], [9]. Few studies have 
assessed the effect of exercise on positive symptoms of 
schizophrenia. A study conducted by Carter-Morris and 
Faulkner suggested that exercise can control auditory 
hallucinations which suggest that exercise can reduce 
some of the chronic psychotic symptoms [9]. A study 
conducted by Acil et al. in 2008 which provided aerobic 
exercise for 30 schizophrenic patients, which suggested 
that aerobic exercise led to a significant reduction in 
positive symptoms of the intervention group  [10]. 
In Chamove’s study of 40 schizophrenic patients in 
a Scottish psychiatric nursing home, there was a 
decrease in psychotic symptoms observed by trained 
staff [11]. Further conclusions can be explored from the 
coping strategy of schizophrenic patients. For example, 
78% of schizophrenic patients reported exercising in 
various ways to reduce hallucinations [9]. Faulkner and 
Biddle have found that physical exercise is effective 
in minimizing schizophrenia’s negative symptoms and 
physical activity also serves as a supportive symptom 
coping mechanism, such as auditory hallucinations [7].

From this study, it was obtained a significant 
difference between the changes in negative scores of 
PANSS.

This is also consistent with a study conducted 
by Wu et al., which found a significant reduction in the 
general psychopathology score, negative score, and 
total PANSS score. In their study, there was a large 
change in rapport poverty and lack of spontaneity [12]. 

This is also in accordance with a study conducted 
by Acil et al. They found improvement in negative 
symptoms [10]. Faulkner proposed that several studies 
reported an improvement of negative symptoms such 
as social interest and self-esteem [9].

Firth et al. suggested that moderate to heavy 
intensity of exercise can improve positive and negative 
symptoms [6]. Portugal et al. suggested that exercise, 
leading to improvements in metabolism, oxygenation, 
and blood flow in the brain, promotes changes in 
the human brain. Animal studies show that exercise 
regulates neurotransmitters such as norepinephrine, 
dopamine, and serotonin. Other neurochemical factors 
that may be released during exercise include opioids 
and endocannabinoids that cause euphoria sensations 
and well-being, anxiolytic effects, sedation, and human 
pain sensitivity decreases [13].

The proposed exercise mechanism of 
action is split into two categories: Physiological and 
psychological factors. Changes in metabolism and the 
availability of neurotransmitters and sleep control are 
physiological mediators of the association between 
exercise and mental health. Changes in dealing with 
self-efficacy and disruption of negative feelings were 
psychological mediators [14].

To preserve optimal brain function, exercise will 
stimulate neurogenesis, modulate synaptic plasticity and 
improve multiple neurotrophic factors. Animal studies have 
shown that exercise contributes to improved hippocampal 
neurogenesis and increased synaptic plasticity. These 
effects are induced by a rise in many brain growth factors, 
such as the neurotrophic factor derived from the brain. 
Changes in brain volume and integrity are also correlated 
with exercise. Dauwan et al. analyzed 29 studies with 
data for 1109 patients whose exercise had an effect on 
overall symptoms and negative symptoms with medium 
effect sizes and small effect sizes for overall symptoms 
and positive symptoms  [15]. Based on the study by 
Stathopoulou et al., animals have shown that physical 
activity causes adaptive downregulation of serotonin 
receptors, particularly the 5-HT2C receptor [14].

Conclusion

There is a significant change in positive and 
negative score of PANSS between intervention group 
and control group.
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