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Dear Editor,

Patients with severe psychiatric disorders have multiple mor-
bidities, high risk of mortality associated with drug treatments, and
experience low levels of physical activity (PA).! PA has been recom-
mended to improve general health of these patients.'> However, the
effects of planned PA on brain responses in patients with psychosis
or addiction remain unclear. Here, we present the effects of exercise
on cortical brain response for three patients with severe psychiatric
disorders at the Hospital Aroldo Tourinho (Montes Claros, Brazil).

Psychiatric inpatients with no head trauma were diagnosed
by attending psychiatrists. A woman was diagnosed with bipolar
disorder (BD) (Patient 1), while two men presented with addic-
tion (ADD) to illicit drugs; one was diagnosed with schizophrenia
(SCZ, Patient 2), and the other presented with no other disorders
(Patient 3). Patient characteristics are shown in Table 1. Individu-
als were admitted to the hospital and were stable (using anti-psy-
chotic drugs), oriented to regular supervised exercise, and admin-
istered psychotherapy as standard procedures at the hospital. Brain
mapping based on a six-minute electroencephalography (EEG, 20
electrodes) in a seated and quiet position with closed eyes was re-
corded using Neurometria v6® (Bioevolution, Campinas, Brazil).?
According to the wave frequency, power, and amplitude, the ma-
chine used an algorithm to create graded colored neuroimages that
indicate the intensity of cortical activity. EEG was recorded before
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and after a single bout of 30 min exercise and control (chatting)
conditions. Exercise included aerobic training (10 min bicycle),
2-3 sets of 10—15 repetitions of resistance training (rowing with
elastic band, sit-to-stand from a chair, biceps curl, shoulder ab-
duction plus sit-to-stand from a chair, chest press at a wall, and
leg curl), postural control on an unstable surface, and stretching.
Cognitive stimulation was performed during some activities. Psy-
chotherapy was not performed during data collection. The guide-
lines established by the Helsinki Declaration were followed and
the individuals consented to participate.

Patient 1 showed high activity in the frontal, temporal, and pari-
etal regions, and the cerebellum bilaterally at rest and after control,
whereas reduced activity was observed in these regions after ex-
ercise (Fig. 1a). Patient 2 showed low activity in the frontal, tem-
poral, and parietal regions bilaterally at rest, but increased activity
was observed after control (high) and exercise (moderate) condi-
tions in these regions and in the cerebellum, particularly on the
right side (Fig. 1b). Patient 3 had increased activity in the frontal,
parietal, and temporal regions, and cerebellum after control rather
than at rest, particularly on the right side. However, a decrease in
occipital activity was observed in the control conditions. Moreo-
ver, a high activity was noted in the frontal, parietal, temporal, and
occipital regions, and cerebellum after exercise (Fig. 1c).

The findings presented herein demonstrate that exercise may
modify the brain dynamics of patients with severe psychiatric disor-
ders, which is an interesting finding that could be tested in hospital
settings. It is important to note that patients with BD may present
with high frontal neural activity-associated to mania at rest.* Nev-
ertheless, hypoactivity in the prefrontal cortex is common in those
with SCZ and ADD, which is associated with impaired social cogni-
tion and executive functions.>® Exercise may modulate or regulate
neural networks as an auxiliary treatment, improving brain dynam-
ics and the health of patients with severe psychiatric disorders.

These results are particularly interesting because patients with
different diagnoses showed distinct brain activity patterns before
and after exercise. Patients with BD showed high activity in the
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Table 1. Summary of patient characteristics
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Patient Sex (M/F) Age (y) Weight (kg) Height (m) SBP/DBP (mmHg)  HR (bpm) Hospitalization (days)
1-BD F 28 88 1.51 113/76 104 15

2-SCz M 58 78 1.89 132/85 70 7

3-ADD M 34 53 1.65 100/52 75 9

ADD, addiction; BD, bipolar disorder; DBP, diastolic blood pressure; F, female; HR, heart rate; M, male; SBP, systolic blood pressure; SCZ, schizophrenia.
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Fig. 1. Neuroimages depicting right- and left-brain hemispheres of each patient during rest, control, and exercise conditions. Colored bar indicates the

intensity of cortical activity.

frontal, temporal, and parietal regions, whereas patients with SCZ
and ADD showed low activity in the prefrontal cortex at rest. Exer-
cise appeared to improve brain dynamics, increasing or decreasing
activity in specific regions depending on the patient’s diagnosis.
These findings support the hypothesis that exercise could be used
as an auxiliary treatment, improving brain dynamics and the over-
all health of patients with severe psychiatric disorders, especially
among those with diagnoses that affect social cognition and execu-
tive functions. These results suggest the need for further research
to explore the impact of exercise on the brain dynamics of patients
with severe psychiatric disorders.
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