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Background and Purpose: Schizophrenia is a chronic mental disorder in which positive and
negative symptoms play an important role in its prognosis. Exercise-based interventions as a non-
pharmacological treatment play a crucial role in rehabilitation and treatment management of negative
symptoms and cognitive function of these patients due to its positive mental and physical effects.
The present study aimed to evaluate the effectiveness of different sport and exercise training on
improving the negative symptoms and cognitive deficiences of patients with schizophrenia.
Method: To find documents related to the effect of exercise on improving the negative and cognitive
symptoms of schizophrenia, keywords were created and searched in the databases of Google, Yahoo,
Science Direct and SID. They were then divided into three areas: "The effect of exercise on
schizophrenia,” Improving cognitive function through exercise "and treatment of negative symptoms
of schizophrenia with exercise program".

Results: The results showed that different exercise programs such as aerobic, strength and yoga
exercises are effective in improving the negative symptoms of schizophrenia and cognitive function.
Also, the results showed that drug treatment has no effect on improving the negative symptoms in
schizophrenic patients. Aerobic exercise improves attention, processing speed, memory and
performance. Aerobic exercise plays an important role in combating cognitive impairment, memory,
hippocampal volume, and nerve flexibility. Yoga, in particular, improves long-term memory.
Conclusion: Exercise can improve clinical signs, global functioning, quality of life and depressive
symptoms in schizophrenia. In particular, the greatest effect has been observed with the improvement
of negative symptoms, which has promising consequences for the future performance outcomes of
these patients.
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Introduction

chizophrenia, a severe psychiatric disorder,
S imposes  significant  personal  and

socioeconomic burdens, with up to 60% of
patients experiencing an unfavorable, multi-episodic
course. While no clear cause is identified, factors
like neurotransmitter changes, reduced synaptic
plasticity, and decreased hippocampal volume
contribute to its progression. Antipsychotic drugs
target biochemical changes but fail to address
cognitive deficits and negative symptoms, which are
major disability drivers. Aerobic exercise has shown
promise in improving cognition, negative symptoms,
and brain volume, enhancing white matter structure,
inter-brain  connectivity, attention, and other
cognitive functions (1). Exercise interventions,
spanning 6-12 weeks, include moderate aerobic
training, combined aerobic-resistance exercises,
HIIT, bodyweight training, lifestyle programs,
cognitive remediation, Tai Chi, table football, and
video games with standard treatment, all reducing
positive/negative symptoms, boosting quality of life,
and improving sleep and physical health (2-11, 17-
19).

Research highlights aerobic exercise’s role in
enhancing cognitive function, motor coordination,
memory, and attention, while  managing
positive/negative symptoms and daily life challenges
in schizophrenia (6). Studies also show exercise
strengthens cardiorespiratory health, muscle power,
functional capacity, and reduces comorbidities, with
negative symptoms strongly linked to reduced
quality of life (7-16). The DSM-5 notes
schizophrenia’s 0.3-0.7% prevalence, with diagnosis
requiring symptoms like hallucinations, delusions,
or disorganized speech, persisting over a month, and
significant functional impairment for six months
(21). Negative symptoms, unrelated to dopamine
dysregulation, have a poorer prognosis and correlate
with attention deficits and reduced insight (22-24).
Unlike  past  limited treatments, timely
pharmacological and non-pharmacological
interventions, including psychosocial and exercise-
based rehabilitation, improve prognosis, social
capabilities, and independence, addressing
multifaceted disabilities in schizophrenia (25-29).
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Most exercise interventions span 6 to 12 weeks and
include: 1. Moderate aerobic training; 2. Combined
aerobic and resistance exercises; 3. Low-intensity
exercise with high-intensity interval training (HIIT);
4. Bodyweight training videos;, 5. Exercise in
"lifestyle™ programs promoting healthy habits; 6.
Exercise paired with cognitive remediation therapy;
7. Tai Chi; 8. Table football; 9. Video games
alongside usual treatment.

Method

This is a review study. Relevant documents on
exercise's effects on schizophrenia's negative and
cognitive symptoms were searched in Google/Yahoo
using keywords: schizophrenia mechanisms of
exercise, Exercise and schizophrenia, Negative
symptoms of schizophrenia, The effectiveness of
exercise on schizophrenia, and phrase: The effect of
different sports exercises on improving the negative
symptoms and cognitive disorders of schizophrenia.

In Science Direct (psychology headings):
schizophrenia, cognitive  function, Negative
symptoms, Exercise effectiveness. In Jihad

Daneshgahi database (keywords: schizophrenia,
negative symptoms, cognitive function, exercise
effectiveness) during February 5-20, 2021. Over 35
documents were reviewed; relevant ones extracted
per criteria. Titles assessed for topical relevance;
materials grouped as internet portals, books, articles.
Portals selected for academic/educational suffixes
post-relevance. Books chosen for
relevance/availability. Articles evaluated by title,
then abstract alignment with goals; selected ones
fully read. Notes taken; content
categorized/summarized into "exercise's impact on
schizophrenia,”  "cognitive improvement via
exercise," 'negative symptom treatment with
exercise programs.” Author critiqued as needed.

Findings

Atadokht and Mohammadi (22) studied aerobic
exercise in 24 chronic male schizophrenia patients
(aged 25-45, Dar al-Shifa, 2016), randomized to 4
weeks of 3x45-min weekly aerobic sessions or no
extra exercise. Aerobic exercise significantly
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reduced positive (F=5.44, p=0.031) and negative
symptoms (F=9.17, p=0.007) (22). Pajonk and
Wobrock (29) assessed 3-month aerobic cycling vs.
table football in schizophrenia patients and healthy
controls. Cycling increased hippocampal volume
(14%  patients, 16%  healthy) and N-
acetylaspartate/creatine  (35% in  patients),
correlating with aerobic fitness (r=0.71, p=0.003)
and memory gains (29). Oertel-Knéchel and Mehler
(30) compared cognitive training + aerobic vs.
relaxation in 29 schizophrenia and 22 depressed
patients over 4 weeks. Combined training enhanced
cognition, reduced anxiety, and improved quality of
life, with stronger cognitive gains in schizophrenia
(30).

Wang and Lin (31) randomized 62 medicated
schizophrenia patients to aerobic or stretching
groups (12 weeks, 3x weekly). Aerobic exercise
reduced positive/general psychopathology and
negative symptoms post-intervention and follow-up
(31). Malchow et al. (32) found endurance training +
cognitive  remediation (3 months) in 22
schizophrenia patients improved functioning, social
adjustment, negative symptoms, and cognition vs.
table football (32). Borna Andrade et al. (33)
reported 20-week resistance/concurrent exercises
(2x weekly) improved symptoms, strength, and
quality of life (33). Shun Takahashi et al. (34)
showed aerobic exercise + cognitive remediation
increased right entorhinal thickness in schizophrenia
patients, with baseline prefrontal thickness
predicting better social adaptation (34).

Discussion and Conclusion

Results indicate diverse programs (aerobic, strength,
yoga) effectively improve schizophrenia's negative
symptoms and cognitive function; drug therapy lacks
impact on negative symptoms. Aerobic exercises
enhance attention, processing speed, memory,
executive functions, countering cognitive deficits,
hippocampal volume, neural plasticity. Yoga boosts
long-term memory. Exercise improves clinical
symptoms, global function, quality of life,
depression. Largest effects on negative symptoms
promise functional outcomes. Preliminary evidence
links exercise's cognitive benefits to brain
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structure/connectivity advances, though mechanisms
not region-specific. BDNF increases are promising
but data-limited; inflammation markers show no
exercise ties. Future studies should compare
regimens (dose/modality) and integrate
neuroimaging/biomarkers/fitness  to  elucidate
pathways. This will optimize exercise prescriptions,
reducing cognitive deficits and enhancing patient
function.
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